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Preface

Current Medical Diagnosis & Treatment 2012 is the 51st edition
of this single-source reference for practitioners in both hospital and
ambulatory settings. The book emphasizes the practical features of
clinical diagnosis and patient management in all fields of internal
medicine and in specialties of interest to primary care practitioners
and to subspecialists who provide general care.

INTENDED AUDIENCE

House officers, medical students, and all other health professions
students will find the descriptions of diagnostic and therapeutic
modalities, with citations to the current literature, of everyday
usefulness in patient care.

Internists, family physicians, hospitalists, nurse practitioners,
physicians’ assistants, and all primary care providers will appreciate
CMDT as a ready reference and refresher text. Physicians in other
specialties, pharmacists, and dentists will find the book a usefil
basic medical reference text. Nurses, nurse-practitioners, and
physicians’ assistants will welcome the format and scope of the
book as a means of referencing medical diagnosis and treatment.

Patients and their family members who seek information about
the nature of specific diseases and their diagnosis and treatment may
also find this book to be a valuable resource.



NEW IN THIS EDITION

+ New data outlining criteria for axillary node dissection in
breast cancer

. New topics: Snoring; and a selection of common
musculoskeletal problems including subacromial
impingement syndrome, rotator cuff tear, anterior cruciate
ligament and meniscus injuries, patellofemoral pain
syndrome, and inversion and eversion ankle sprains

* Revised discussion on radiation exposure from medical
procedures

. Recommendations for dabigatran anticoagulation
therapy

» Extensive revision of Kidney Disease chapter

. Substantial revision on medical and surgical
complications during pregnancy

+  Significant update on the safety of thiazolidinediones
and the role of bariatric surgery in patients with diabetes
mellitus

+ Updated section on evaluating infertility in women

. Update on antiemetics and use and safety of
nonsteroidal anti-inflammatory drugs

+ Updated section on immunization requirements

* Inclusion of Sports Medicine & Outpatient Orthopedics
chapter

* New CMDT Online chapter on Women's Health Issues

OUTSTANDING FEATURES



* Medical advances up to time of annual publication

. Detailed presentation of all primary care topics,
including gynecology, obstetrics, dermatology,
ophthalmology, otolaryngology, psychiatry, neurology,
toxicology, urology, geriatrics, orthopedics, preventive
medicine, and palliative care

» Concise format, facilitating efficient use in any practice
setting

+ More than 1000 diseases and disorders

*  Only text with annual update on HIV infection and AIDS

+ Specific disease prevention information

. Easy access to drug dosages, with trade names
indexed and costs updated in each edition

. Recent references, with unique identifiers (PubMed,
PMID numbers) for rapid downloading of article abstracts
and, in some instances, full-text reference articles

+ ICD-9 codes listed on the inside covers

CMDT Online (www.AccessMedicine.com) provides full electronic
access to CMDT 2012 plus expanded basic science information
and six additional chapters. The six online-only chapters (Anti-
infective Chemotherapeutic & Antibiotic Agents, Basic Genetics,
Diagnostic Testing & Medical Decision Making, Information
Technology i Patient Care, Complementary & Alternative
Medicine, and Women's Health Issues) are available at
www.AccessMedicine.co/CMDT.

CMDT Online is updated throughout the year and includes a
dedicated Media Gallery as well as links to related Web sites.



Subscribers also receive access to Diagnosaurus with 1000+
differential diagnoses, Pocket Guide to Diagnostic Tests, Quick
Answers, and CURRENT Practice Guidelines in Primary Care.
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From mability to let alone; from too much zeal for the new and
contempt for what is old; from putting knowledge before wisdom,
and science before art and cleverness before common sense; from
treating patients as cases; and from making the cure of the disease
more grievous than the endurance of the same, Good Lord, deliver
us.

—Sir Robert Hutchison



Disease Prevention &
Health Promotion

Michael Pignone, MD, MPH,
& René Salazar, MD




GENERAL APPROACH TO THE

PATIENT

The medical interview serves several functions. It is used to collect
information to assist in diagnosis (the “history” of the present
illness), to assess and commumicate prognosis, to establish a
therapeutic relationship, and to reach agreement with the patient
about further diagnostic procedures and therapeutic options. It also
serves as an opportunity to influence patient behavior, such as in
motivational discussions about smoking cessation or medication
adherence. Interviewing techniques that avoid domination by the
clinician increase patient involvement in care and patient satisfaction.
Effective clinician-patient communication and increased patient
involverment can improve health outcomes.

Patient Adherence
For many illnesses, treatment depends on difficult findamental
behavioral changes, including alterations in diet, taking up exercise,
giving up smoking, cutting down drinking, and adhering to
medication regimens that are often complex. Adherence is a
problem in every practice; up to 50% of patients fail to achieve full
adherence, and one-third never take their medicines. Many patients
with medical problemns, even those with access to care, do not seek

appropriate care or may drop out of care prematurely. Adherence



rates for short-term, self-administered therapies are higher than for
long-term therapies and are inversely correlated with the number of
interventions, their complexity and cost, and the patient's perception
of overmedication.

As an example, in HIV-infected patients, adherence to
antiretroviral therapy is a crucial determinant of treatment success.
Studies have unequivocally demonstrated a close relationship
between patient adherence and plasma HIV RNA levels, CD4 cell
counts, and mortality. Adherence levels of > 95% are needed to
maintain virologic suppression. However, studies show that over
60% of patients are < 90% adherent and that adherence tends to
decrease over time.

Patient reasons for nonadherence include simple forgetfulness,
being away from home, being busy, and changes in daily routine.
Other reasons include psychiatric disorders (depression or
substance abuse), uncertainty about the effectiveness of treatment,
lack of knowledge about the consequences of poor adherence,
regimen complexity, and treatment side effects.

Patients seem better able to take prescribed medications than to
adhere to recommendations to change their diet, exercise habits, or
alcohol mtake or to perform various self-care activities (such as
monitoring blood glucose levels at home). A 2008 review on the
effectiveness of interventions to improve medication adherence
found that for short-term regimens, adherence to medications can
be improved by giving clear instructions. Writing out advice to
patients, including changes in medication, may be helpful. Because
low functional health literacy is common (almost half of English-



speaking US patients are unable to read and understand standard
health education materials), other forms of communication—such as
illustrated simple text, videotapes, or oral instructions—may be
more effective. For non-English-speaking patients, clinicians and
health care delivery systems can work to provide culturally and
linguistically appropriate health services.

To help improve adherence to long-term regimens, clinicians can
work with patients to reach agreement on the goals for therapy,
provide information about the regimen, ensure understanding by
using the “teach-back™ method, counsel about the importance of
adherence and how to organize medication-taking, reinforce self-
monitoring, provide more convenient care, prescribe a simple
dosage regimen for all medications (preferably one or two doses
daily), suggest ways to help in remembering to take doses (time of
day, mealtime, alarms) and to keep appointments, and provide
ways to simplify dosing (medication boxes). Single-unit doses
supplied in foil wrappers can increase adherence but should be
avoided for patients who have difficulty opening them Medication
boxes with compartiments (eg, Medisets) that are filled weekly are
useful. Microelectronic devices can provide feedback to show
patients whether they have taken doses as scheduled or to notify
patients within a day if doses are skipped. Reminders, including cell
phone text messages, are another effective means of encouraging
adherence. The clinician can also enlist social support from family
and friends, recrut an adherence monitor, provide a more
convenient care environment, and provide rewards and recognition
for the patient's efforts to follow the regimen. Collaborative



prograns that utilize pharmacists to help ensure adherence have
also been shown to be effective.

Adherence is also improved when a trusting doctor-patient
relationship has been established and when patients actively
participate in their care. Clinicians can improve patient adherence
by inquiring specifically about the behaviors in question. When
asked, many patients admit to incomplete adherence with
medication regimens, with advice about giving up cigarettes, or with
engaging only in “safer sex” practices. Although difficult, sufficient
time must be made available for communication of health messages.

Medication adherence can be assessed generally with a single
question: “In the past month, how often did you take your
medications as the doctor prescribed?” Other ways of assessing
medication adherence include pill counts and refill records;
monitoring serum, urine, or saliva levels of drugs or metabolites;
watching for appointment nonattendance and treatment
nonresponse; and assessing predictable drug effects such as weight
changes with diuretics or bradycardia from B-blockers. In some
conditions, even partial adherence, as with drug treatment of
hypertension and diabetes mellitus, improves outcomes compared
with nonadherence; i other cases, such as HIV antiretroviral
therapy or treatment of tuberculosis, partial adherence may be
worse than complete nonadherence.

Guiding Principles of Care

Ethical decisions are often called for in medical practice, at both the



“micro” level of the individual patient-clinician relationship and at the
“macro” level of the allocation of resources. Ethical principles that
guide the successful approach to diagnosis and treatment are
honesty, beneficence, justice, avoidance of conflict of interest, and
the pledge to do no harm. Increasingly, Western medicine involves
patients in important decisions about medical care, including how far
to proceed with treatment of patients who have terminal illnesses
(see Chapter 5).

The clinician's role does not end with diagnosis and treatment.
The importance of the empathic clinician in helping patients and their
families bear the burden of serious illness and death camnot be
overemphasized. “To cure sometimes, to relieve often, and to
comfort always” is a French saying as apt today as it was five
centuries ago—as is Francis Peabody's admonition: “The secret of
the care of the patient is in caring for the patient.” Tramning to
improve mindfulness and enhance patient-centered communication
increases patient satisfaction and may also improve clinician
satisfaction.

Haynes RB et al. Interventions for enhancing medication
adherence. Cochrane Database Syst Rev. 2008 Apr
16;(2):CD00001 1. [PMID: 18425859]

Krasner MS et al. Association of an educational program in
mindful communication with burnout, empathy and attitudes among
primary care physicians. JAMA. 2009 Sep 23; 302(12):1284-93.
[PMID: 19773563]



Lester RT et al. Effects of a mobile phone short message service
on antiretroviral treatment adherence n Kenya (WelTel Kenyal): a
randomised trial. Lancet. 2010 Nov 27;376(9755): 1838-45.
[PMID: 21071074]

Weber CA et al. Pharmacist-physician co-management of
hypertension and reduction in 24-hour ambulatory blood
pressures. Arch Intern Med. 2010 Oct 11;170(18):1634-9.
[PMID: 20937921]



HEALTH MAINTENANCE &

DISEASE PREVENTION

Preventive medicine can be categorized as primary, secondary, or
tertiary. Primary prevention ains to remove or reduce disease risk
factors (eg, immunization, giving up or not starting smoking).
Secondary prevention techniques promote early detection of
disease or precursor states (eg, routine cervical Papanicolaou
screening to detect carcinoma or dysplasia of the cervix). Tertiary
prevention measures are aimed at limiting the impact of established
disease (eg, partial mastectomy and radiation therapy to remove
and control localized breast cancer). Tables 1-1 and 1-2 give
leading causes of death in the United States and estimates of deaths
from preventable causes.

Many effective preventive services are underutilized, and few
adults receive all of the most strongly recommended services. The
three highest-ranking services in terms of potential health benefits
and cost-effectiveness include discussing aspirin use with high-risk
adults, tobacco-use screening and brief interventions, and
immunizing children. Other high-ranking services with data with
substantial room for improvement in utilization are screening adults
aged 50 and older for colorectal cancer, immunizing adults aged 65
and older against pneumococcal disease, and screening young
woren for Chlamydia.

Several methods, including the use of provider or patient
reminder systems, reorganization of care environments, and possibly
provision of financial incentives, can increase utilization of preventive
services, but such methods have not been widely adopted.

Table 1-1. Leading causes of death in the United States, 2008.

| Category [Estimate]
All causes 2,472,699
1. Diseases of the heart 617,527

2. Malignant neoplasms 566,137

3. Chronic lower respiratory diseases 141,075
4. Cerebrovascular diseases 133,750

5. Accidents (unintentional injuries) 121,207

6. Alzheimer disease 82,476

7. Diabetes mellitus 70,601




8. Influenza and pneumonia

9. Nephritis, nephrotic syndrome, and
nephrosis

48,283

10. Septicemia

35,961

Source: National Center for Health Statistics 2010.

Table 1-2. Deaths fromall causses attributable to common
preventable risk factors. (Numbers given in the thousands.)

Risk Factor Made (95% (1) Female (95% (1) Both Sexes (95% (1)
Tobaceo smoking 28 (226-269) 219 (196-244) 467 (436-500)
High blood pressure 164 (153175) 231 (213-149) 395 (372-414)
overweight-obesity (high emi) 114 (95-128) 102 (80-119) 216 (188-237)
Physical inactivity 88 (72-105) 103 (80-128) 191 (164-222)
High bloed glucose 102 (80-122) 89 (69-108) 190 (163-217)
High LOL cholesterol 60 (42-70) 53 (44-59) 113 (94-124)
High dietary salt {sodium) 49 (46-51) 54 (50-57) 102 (57-107)
Low dietary omega-3 fatty acids (seafood) 45 (37-52) 39 (31-47) 84 (72-96)
High dietary trans fatty acids 46 (33-58) 35 (23-46) 2 (63-97)
Aleohol use 45 (32-49) 20 (17-22) 64 (51-69)
Low intake of fruits and vegetables 33 (23-45) 24 (15-36) 58 (44-74)
Low dietary polyunsaturated fatty atids 9 (612) 6 (3-9) 15 (11-20)

(in replacement of saturated fatty acids)

BM, body mass index; Cl, confidence interval; LDL, low-density lipoprotein.
Note: Numbers of deaths cannot be summed across categories.

Used, with permission, from Danaei G et al. The preventable causes of
death in the United States: comparative risk assessment of dietary,
lifestle, and metabolic risk factors. PLoS Med. 2009 Apr
28;6(4):21000058.

Danaei G et al. The preventable causes of death in the United
States: comparative risk assessment of dietary, lifestyle, and
metabolic risk factors. PLoS Med. 2009 Apr 28;6(4):¢1000058.
[PMID: 19399161]
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Maciosek MV et al. Priorities among effective clinical preventive
services: results of a systemmtic review and analysis. AmJ Prev
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2004. J Gen Intern Med. 2008 Jun;23(6):733-40. [PMID:
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PREVENTION OF INFECTIOUS DISEASES

Much of the decline in the incidence and fatality rates of infectious
diseases is attributable to public health measures—especially
immunization, improved sanitation, and better nutrition.

Immunization remains the best means of preventing many
infectious  diseases. Recommended immunization schedules for
chidren and adolescents can be found online at
www.cde.gov/vaccines/rec/schedules, and the schedule for adults is
outlined in Table 30-12. Thimerosal-free hepatitis B vaccination is
available for newborns and infants, and despite the disproved
relationship between vaccines and autism, thimerosal-fiee vaccines
are available for pregnant women. Substantial vaccine-preventable
morbidity and mortality continue to occur among adults from
vaccine-preventable diseases, such as hepatitis A, hepatitis B,
influenza, and pneumococcal infections. For example, in adults in
the United States, there are an estimated 50,000-70,000 deaths
annually from influenza, hepatitis B, and invasive pneumococcal
disease. Strategies to enhance vaccinations include increasing
community demand for vaccinations; enhancing access to
vaccination services; and provider- or system-based interventions,
such as reminder systers.

Evidence suggests annual influenza vaccination is safe and
effective with potential benefit in all age groups, and the Advisory
Committee on Immunization Practices (ACIP) recommends routine
influenza vaccination for all persons aged 6 months and older, which
is an expansion of previous recommendations for annual vaccination
of all adults aged 19-49 years. When vaccine supply is limited,
certain groups should be given priority, such as adults 50 years and
older, individuals with chronic illness or immunosuppression, and
pregnant women. An alternative high-dose inactivated vaccine for
adults 65 years and older is available. This inactivated trivalent
vaccine contains 60 mcg of hemagglutinin antigen per influenza
vaccine virus strain (Fluzone High-Dose [Sanofi Pasteur]). Adults
65 years and older can receive either the standard dose or high-
dose vaccine, whereas those younger than 65 years should receive
a standard-dose preparation.

Increasing reports of pertussis among US adolescents, adults,
and their infant contacts have stimulated vaccine development for
older age groups. In 2010, several states reported an increase in the
number of pertussis cases, including California where more than
7000 cases were reported. A safe and effective tetanus-diphtheria
5-component acellular pertussis vaccine (Tdap) is available for use
in adolescents and in adults younger than 65 years. Compared with



DTaP, which is used in children under the age of 7, Tdap has a
reduced dose of the diphtheria and pertussis vaccines. The ACIP
recommends routine use of a single dose of Tdap for adults aged
19-64 years to replace the next booster dose of tetanus and
diphtheria toxoids vaccine (Td). Due to increasing reports of
pertussis in the United States, clinicians may choose to give Tdap to
persons aged 65 years and older despite limited published data on
the safety and efficacy of the vaccine in this age group.

Bothhepatitis A vaccine and imune globulin provide
protection against hepatitis A; however, administration of immune
globulin may provide a modest benefit over vaccination in some
settings. A recombinant protein hepatitis E vaccine has been
developed that has proven safe and efficacious in preventing
hepatitis E among high-risk populations (such as those in Nepal).

Human papillomavirus (HPV) virus-like particle (VLP)
vaccines have demonstrated effectiveness in preventing persistent
HPV infections, and thus may impact the rate of cervical
intraepithelial neoplasia (CIN) II-III. The American Cancer Society
and the American Academy of Pediatrics (AAP) recommends
routine HPV vaccination for girls aged 11-12 years. The AAP also
recommends that all unvaccinated girls and women ages 13-26
years receive the HPV vaccine. Trials demonstrate efficacy of
bivalent HPV (16/18) or quadrivalent HPV (6/11/16/18) L1 virus-
like particle vaccines in preventing new HPV infection and cervical
lesions but not in women with preexisting infection. It is estimated
that routine use of HPV vaccination of females at 11 to 12 years of
age and catch-up vaccination of females at age 13-16 (with
vaccination of girls age 9 and 10 at the discretion of the physician)
could prevent 95% to 100% of CIN and adenocarcinoma in situ,
99% of genital warts and approximately 70% of cervical cancer
cases worldwide; thus, the role of HPV testing will need
redefinition. Despite the effectiveness of the vaccine, rates of
immunization are low. Interventions addressing personal beliefs and
system barriers to vaccinations may help address the slow adoption
of this vaccine.

Persons traveling to countries where infections are endemic
should take precautions described inChapter 30. Immunization
registries—confidential, population-based, conputerized
information systens that collect vaccination data about all residents
of a geographic area—can be used to increase and sustain high
vaccination coverage.

Skin testing for tuberculosis and treating selected patients
reduce the risk of reactivation tuberculosis (see Table 9-11). Two
blood tests, which are not confounded by prior BCG (bacille
Calmette-Guérin) vaccination, have been developed to detect
tuberculosis infection by measuring in vitro T-cell interferon-gamma
release in response to two antigens (the enzyme-linked immumospot
[ELISpot], [T-SPOT.TB] and the other, a quantitative ELISA



[QuantiFERON-TBGold] test). These T-cell-based assays have an
excellent specificity that is higher than tuberculin skin testing in
BCG-vaccinated populations. The rate of tuberculosis in the United
States has been declining since 1992. In 2009, the US tuberculosis
rate was 3.8 cases per 100,000 population, a decrease of 11.4%
from the 2008 rate (4.2 per 100,000). This represents the greatest
single-year decrease ever recorded and was the lowest recorded
rate since national tuberculosis surveillance began in 1953.

The Advisory Council for the Elimination of Tuberculosis has
called for a renewed commitment to eliminating tuberculosis in the
United States, and the Institute of Medicine has published a detailed
plan for achieving that goal Patients with HIV infection are at an
especially high risk for tuberculosis, and tuberculosis preventive
therapy in the era of HIV will require further work to overcome
implementation barriers and to identify optimal duration of
preventive therapy and treatment approach for individuals receiving
highly active antiretroviral therapy (HAART).

Treatment of tuberculosis poses a risk of hepatotoxicity and thus
requires close monitoring of liver transaminases. Alanine
aminotransferase (ALT) monitoring during the treatment of latent
tuberculosis infection is recommended for certain individuals
(preexisting liver disease, pregnancy, chronic alcohol consumption).
ALT should be monitored in HIV-infected patients during treatment
of tuberculosis disease and should be considered in patients over
the age of 35. Symptomatic patients with an ALT elevation three
times the upper limit of normal (ULN) or asymptomatic patients
with an elevation five times the ULN should be treated with a
modified or alternative regimen.

HIV infection is now the major infectious disease problem in the
world, and it affects 850,000-950,000 persons in the United
States. Since sexual contact is a common mode of transmission,
primary prevention relies on eliminating unsafe sexual behavior by
promoting abstinence, later onset of first sexual activity, decreased
number of partners, and use of latex condoms. Appropriately used,
condoms can reduce the rate of HIV transmission by nearly 70%.
In one study, couples with one infected partner who used condons
inconsistently had a considerable risk of infection: the rate of
seroconversion was estimated to be 13% after 24 months. No
seroconversions were mnoted with consistent condom use.
Unfortunately, as many as one-third of HIV-positive persons
continue unprotected sexual practices after learning that they are
HIV-infected. Tailored group educational intervention focused on
practicing “safer sex” can reduce their transmission-risk behaviors
with partners who are not HIV-positive. Other approaches to
prevent HIV infection include treatment of sexually transmitted
diseases, development of vaginal microbicides, and vaccine
development. Increasingly, cases of HIV infection are transmitted



by injection drug use. HIV prevention activities should include
provision of sterile injection equipment for these individuals.

With regard to secondary prevention, many HIV-infected
persons in the United States receive the diagnosis at advanced
stages of immunosuppression, and almost all will progress to AIDS
if untreated. On the other hand, HAART substantially reduces the
risk of clinical progression or death in patients with advanced
imnunosuppression.  Screening tests for HIV are extremely (>
99%) accurate. While the benefits of HIV screening appear to
outweigh its harms, current screening is generally based on
individual patient risk factors. Such screening can identify persons at
risk for AIDS but misses a substantial proportion of those infected.
Nonetheless, the yield from screening higher prevalence populations
is substantially greater than that from screening the general
population, and more widespread screening of the population
remains controversial.

In  immmocompromised patients, live vaccies are
contraindicated but many killed or component vaccines are safe and
recommended. Asymptomatic HIV-infected patients have not
shown adverse consequences when given live MMR and influenza
vaccinations as well as tetanus, hepatitis B, H influenza type b and
pneumococcal vaccinations—all should be given. However, if
poliomyelitis immunization is required, the inactivated poliomyelitis
vaccine is indicated. Insymptomatic HIV-infected patients, live
virus vaccines such as MMR should generally be avoided, but
annual influenza vaccination is safe.

‘Whenever possible, immunizations should be completed before
procedures that require or induce immunosuppression (organ
transplantation or chemotherapy), or that reduce immunogenic
responses (splenectomy). However, if this is not possible, the
patient may mount only a partial immune response, yet even this
partial response can be beneficial. Patients who undergo allogeneic
bone marrow transplantation lose preexisting immunities and should
be revaccinated. In many situations, family members should also be
vaccinated to protect the immunocompromised patient, although
oral live polio vaccine should be avoided because of the risk of
infecting the patient.

New cases of poliomyelitis have been reported in the United
States, Haiti, and the Dominican Republic recently, slowing its
eradication in the Western Hemisphere. Worldwide eradication of
poliovirus, including endemic areas such as India, remains
challenging,

During March and April 2009, a new influenza A (HIN1)
virus was determined to be the cause of an outbreak of respiratory
illness in Mexico; during the same time, two children in the United
States became infected with the same virus. By June 2009, the
World Health Organization (WHO) declared a worldwide
pandemic. In August 2010, the WHO International Health



Regulations Emergency Committee declared an end to the 2009
HIN1 pandemic globally.

Herpes zoster, caused by reactivation from previous varicella
zoster virus (VZV) infection, affects many older adults and people
with immune system dysfunction. Whites are at higher risk than
other ethnic groups and the incidence in adults age 65 and older
may be higher than previously described. It can cause postherpetic
neuralgia, a potentially debilitating chronic pain syndrome. A
varicella vaccine is available for the prevention of herpes zoster.
Several clinical trials have shown that this vaccine (Zostavax) is
safe, elevates VZV-specific cel-mediated immunity, and
significantly reduces the incidence of herpes zoster and postherpetic
neuralgia in persons older than 60 years. In one randomized,
double-blind, placebo-controlled trial among more than 38,000
older adults, the vaccine reduced the incidence of postherpetic
neuralgia by 66% and the incidence of herpes zoster by 51%. The
ACIP recommends routine zoster vaccination, administered as a
one-time subcutaneous dose (0.65 mL), of all persons aged 60
years or older. Persons who report a previous episode of zoster
can be vaccinated; however, the vaccine is contraindicated in
imnunocompronmised  (primary or acquired) individuals. The
durability of vaccine response and whether any booster vaccination
is needed are still uncertain. The cost effectiveness of the vaccine
varies substantially, and the patient's age should be considered in
vaccine recommendations. One study reported a cost-effectiveness
exceeding $100,000 per quality-adjusted life year saved. Despite
its availability, uptake of the vaccine remains low at 2-7%
nationally.  Financial barriers (cost, limited knowledge of
reimbursement) have had a significant impact on its underutilization.

In 2008, the United States Preventive Services Task Force
(USPSTF) reviewed evidence to reaffirm its recommendation on
limiting screening for asymptomatic bacteriuria in adults. New
evidence was reviewed, which continues to support routine
screening in pregnant women but not in other groups of adults.
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PREVENTION OF CARDIOVASCULAR DISEASE

Cardiovascular diseases, including coronary heart disease (CHD)
and stroke, represent two of the most important causes of morbidity
and mortality in developed countries. Several risk factors increase
the risk for coronary disease and stroke. These risk factors can be
divided into those that are modifiable (eg lipid disorders,
hypertension, cigarette smoking) and those that are not (eg, gender,
age, family history of early coronary disease). Impressive declines in
age-specific mortality rates from heart disease and stroke have been
achieved in all age groups in North America during the past two
decades, i large part through improvement of modifiable risk
factors: reductions in cigarette smoking, improvements in lipid
levels, and more aggressive detection and treatment of
hypertension. This section considers the role of screening for
cardiovascular risk and the use of effective therapies to reduce such
risk. Key recommendations for cardiovascular prevention are
shown in Table 1-3.

Kahn R et al. The impact of prevention on reducing the burden of
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Abdominal Aortic Aneurysm

One-time screening for abdominal aortic aneurysm (AAA) by
ultrasonography in men aged 65-75 years is associated with a
significant reduction in AAA-related mortality (odds ratio, 0.56
[95% CI, 0.44 to 0.72]). With long-term (7-15 years) follow-up,
the reduction in AAA-related mortality is sustained, and screening
appears to produce a reduction in all-cause mortality (OR = 0.94,
95% CI 0.92, 0.97). Women do not appear to benefit from
screening, and most of the benefit in men appears to accrue among



current or former smokers. Recent analyses suggest that screening
men aged 65 years and older is highly cost-effective.
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Cigarette Smoking

Cigarette smoking remains the most important cause of preventable
morbidity and early mortality. In 2000, there were an estimated 4.8
million premature deaths in the world attributable to smoking, 2.4
million in developing countries and 2 milion in industrialized
countries. More than three-quarters (3.8 million) of these deaths
were in men. The leading causes of death from smoking were
cardiovascular diseases (1.7 million deaths), chronic obstructive
pulmonary disease (COPD) (1 million deaths), and hing cancer (0.9
million deaths). Cigarettes are responsible for one in every four
deaths in the United States. Fortunately, US smoking rates are
declining. Currently, 20% of US adults and 21.6% of adolescents in
12th grade are smokers.

Table 1-3 Expert recommendations for cardiovascular prevention
methods: US Preventive Services Task Force (USPSTF).

’Prevenhon Recommendation

Method

Recommends one-time screening for
labdominal aortic aneurysm (AAA) by
Screening |[ultrasonography in men aged 65 to 75 who

for have ever smoked. (B)
labdominal |[No recommendation for or against screening
aortic for AAA in men aged 65 to 75 who have

laneurysm |[never smoked. (C)



Recommends against routine screening for
/AAA in women. (D)

/Aspirin use

Recommends the use of aspirin for men age
45 to 79 years when the potential benefit due
to a reduction in myocardial infarctions
outweighs the potential harm due to an
increase in gastrointestinal hemorrhage. (A)
Recommends the use of aspirin for women
age 55 to 79 years when the potential benefit
of a reduction in ischemic strokes outweighs
the potential harm of an increase in
gastrointestinal hemorrhage. (A)

Current evidence is insufficient to assess the
balance of benefits and harms of aspirin for
cardiovascular disease prevention in men
and women 80 years or older. (I)
Recommends against the use of aspirin for
stroke prevention in women younger than 55
years and for myocardial infarction
prevention in men younger than 45.

Blood
pressure
screening

Recommends screening for high blood
pressure in adults aged 18 and older. (A)

Serum lipid
screening

Strongly recommends screening men aged
35 and older for lipid disorders. (A)
Recommends screening men aged 20 to 35
for lipid disorders if they are at increased
risk for coronary heart disease. (B)

Strongly recommends screening women
aged 45 and older for lipid disorders if they
are at increased risk for coronary heart
disease. (A)

Recommends screening women aged 20 to
45 for lipid disorders if they are at increased
risk for coronary heart disease. (B)

No recommendation for or against routine
screening for lipid disorders in men aged 20
to 35, or in women aged 20 and older who
are not at increased risk for coronary heart
disease. (C)

Counseling
about
healthy diet

Evidence is insufficient to recommend for or
against routine behavioral counseling to
promote a healthy diet in unselected patients
in primary care settings. (1)

Recommends intensive behavioral dietary
counseling for adult patients with
hyperlipidemia and other known risk factors
for cardiovascular and diet-related chronic

disease. Intensive counseling can be



delivered by primary care clinicians or by
referral to other specialists, such as
nutritionists or dietitians. (B)

Recommends screening for type 2 diabetes
in asymptomatic adults with sustained blood
pressure (either treated or untreated) >
135/80 mm Hg. (B)

Current evidence is insufficient to assess the
balance of benefits and harms of screening
for type 2 diabetes in asymptomatic adults
with blood pressure of 135/80 mm Hg or

Screening
for diabetes

lower. (I)
tCourns::Il?g Evidence is insufficient to recommend for or
p?h;sﬁ:a:j e against behavioral counseling in primary
lactivity care settings to promote physical activity. (I)
Screening
for smoking |Recommends that clinicians ask all adults
and about tobacco use and provide tobacco

counseling |[cessation interventions for those who use
to promote (tobacco products. (A)
cessation

1Recommendation A The USPSTF strongly recommends that clinicians
routinely provide the senvice to eligible patients. (The USPSTF found good
evdence that the senice improves important health outcomes and
concludes that benefits substantially outweigh harms.)

ion B: The USPSTF that clinicians routinely
provide the senice to eligible patients. (The USPSTF found at least fair
evidence that the senice improves important health outcomes and
concludes that benefits substantially outweigh harms.)
Recommendation C: The USPSTF makes no recommendation for or
against routine provision of the senvice.
Recommendation D: The USPSTF recommends against routinely
providing the senice to asymptomatic patients. (The USPSTF found at
least fair evidence that the senvice is ineffective or that harms outweigh
benefits.)
Recommendation I: The USPSTF concludes that the evidence is
insufficient to recommend for or against routinely providing the senvice.
http:/Awww.t i i org ings.htm

Nicotine is highly addictive, raises brain levels of dopamine, and
produces withdrawal symptoms on discontinuation.

Smokers die 5-8 years earlier than never-smokers. They have
twice the risk of fatal heart disease, 10 times the risk of lung cancer,
and several times the risk of cancers of the mouth, throat,
esophagus, pancreas, kidney, bladder, and cervix; a twofold to
threefold higher incidence of stroke and peptic ulcers (which heal
less well than in nonsmokers); a twofold to fourfold greater risk of
fractures of the hip, wrist, and vertebrae; four times the risk of
invasive pneumococcal disease; and a twofold increase in cataracts.

In the United States, over 90% of cases of COPD occur among
current or former smokers. Both active smoking and passive



smoking are associated with deterioration of the elastic properties
of the aorta (increasing the risk of aortic aneurysm) and with
progression of carotid artery atherosclerosis. Smoking has also
been associated with increased risks of leukemia, of colon and
prostate cancers, of breast cancer among postmenopausal women
who are slow acetylators of N-acetyltransferase-2 enzymes,
osteoporosis, and Alzheimer disease. In cancers of the head and
neck, lung, esophagus, and bladder, smoking is linked to mutations
of the P53 gene, the most common genetic change in human cancer.
Patients with head and neck cancer who continue to smoke during
radiation therapy have lower rates of response than those who do
not smoke. Olfaction and taste are impaired in smokers, and facial
wrinkles are increased. Heavy smokers have a 2.5 greater risk of
age-related macular degeneration.

The children of smokers have lower birth weights, are more likely
to be mentally retarded, have more frequent respiratory infections
and less efficient pulmonary finction, have a higher incidence of
chronic ear infections than children of nonsmokers, and are more
likely to become smokers thenmselves.

In addition, exposure to environmental tobacco smoke has been
shown to increase the risk of cervical cancer, lung cancer, invasive
pneumococcal disease, and heart disease; to promote endothelial
damage and platelet aggregation; and to increase urinary excretion
of tobacco-specific lung carcinogens. The incidence of breast
cancer may be increased as well Of approximately 450,000
smoking-related deaths in the United States annually, as many as
53,000 are attributable to environmental tobacco smoke. Annual
costs of smoking-related health care is approximately $96 billion
per year in the United States, with another $97 bilion in
productivity losses.

Smoking cessation reduces the risks of death and of myocardial
infarction in people with coronary artery disease; reduces the rate of
death and acute myocardial infarction in patients who have
undergone percutaneous coronary revascularization; lessens the risk
of stroke; slows the rate of progression of carotid atherosclerosis;
and is associated with improvement of COPD symptoms. On
average, women smokers who quit smoking by age 35 add about 3
years to their lift expectancy, and men add more than 2 years to
theirs. Smoking cessation can increase life expectancy even for
those who stop after the age of 65.

Although tobacco use constitutes the most serious common
medical problem, it is undertreated. Almost 40% of smokers
attempt to quit each year, but only 4% are successful. Persons
whose clinicians advise them to quit are 1.6 times as likely to
attempt quitting. Over 70% of smokers see a physician each year,
but only 20% of them receive any medical quitting advice or
assistance.

Factors associated with successful cessation include having a rule



against smoking in the home, being older, and having greater
education. Several effective interventions are available to promote
smoking cessation, including counseling, pharmacotherapy, and
combinations of the two. The five steps for helping smokers quit are
summarized in Table 1-4.

Common elements of supportive smoking cessation treatments
are reviewed inTable 1-5. A system should be implemented to
identify smokers, and advice to quit should be tailored to the
patient's level of readiness to change. Pharmacotherapy to reduce
cigarette consumption is ineffective in smokers who are unwilling or
not ready to quit. Conversely, all patients trying to quit should be
offered  pharmacotherapy — except those  with  medical
contraindications, women who are pregnant or breast-feeding, and
adolescents. Weight gain occurs in most patients (80%) following
smoking cessation. For many, it averages 2 kg, but for others (10—
15%) major weight gain—over 13 kg—may occur. Planning for the
possibility of weight gain, and means of mitigating it, may help with
maintenance of cessation.

Several pharmacologic therapies have been shown to be effective
in promoting cessation. Nicotine replacement therapy doubles the
chance of successful quitting. The nicotine patch, gum, and lozenges
are available over-the-counter, and nicotine nasal spray and inhalers
by prescription. The sustained-release antidepressant drug
bupropion (150-300 mg/d orally) is an effective smoking cessation
agent and is associated with minimal weight gain, although seizures
are a contraindication. It acts by boosting brain levels of dopamine
and norepinephrine, mimicking the effect of nicotine. More recently,
varenicline, a partial nicotinic acetylcholine-receptor agonist, has
been shown to improve cessation rates; however, its adverse
effects, particularly its effects on mood, are not incompletely
understood and warrant careful use. No single pharmacotherapy is
clearly more effective than others, so patient preferences should be
taken into account in selecting a treatment.

Clinicians should not show disapproval of patients who failed to
stop smoking or who are not ready to make a quit atterpt.
Thoughtful advice that emphasizes the benefits of cessation and
recognizes common barriers to success can increase motivation to
quit and quit rates. An intercurrent illness such as acute bronchitis or
acute myocardial infarction may motivate even the most addicted
smoker to quit.

Individualized or group counseling is very cost-effective, even
more so than treating hypertension. Smoking cessation counseling
by telephone (“quitlines™ has proved effective. An additional
strategy is to recommend that any smoking take place out of doors
to limit the effects of passive smoke on housemates and coworkers.
This can lead to smoking reduction and quitting.




Table 1-4 Actions and strategies for the primary care clinician to
help patients quit smoking.

[ Action | strategies for tation |

Step 1. Ask—Systematically Identify
All Tobacco Users at Every Visit

Expand the vital signs to include tobacco
use.
rrplementan Data shouid b colcted by the et
care team.
:ﬁt:rr:sﬂ:;;t 'The action should be implemented using
for every preprinted progress note paper that
batient at includes the expanded vital signs, a vital
every clinic signs stamp or, for computerized records,
visit. tobacco- |27 item assessing tobacco-use status.
- 'status is Alternatives to the vital signs stamp are to
queried and place tobacco-use status stickers on all
1 ||patients’ charts or to indicate smoking
documented status using computerized reminder
systems.
Step 2. Advise—Strongly Urge All
Smokers to Quit
/Advice should be
Clear “I think it is important for you to quit
'smoking now, and | will help you. Cutting
down while you are ill is not enough.”
'Strong “As your clinician, | need you to
(e @z know that quitting smoking is the most
strong ar"nd important thing you can do to protect your
pers oﬁalize d current anfi future health.”
manner, urge Personalized Tie smoking to current
every sr'noker health or illness and/or the social and
to quit leconomic costs of tobacco use,
motivational level/readiness to quit, and
the impact of smoking on children and
others in the household.
Encourage clinic staff to reinforce the
cessation message and support the
patient's quit attempt.

Step 3. Attempt—Identify Smokers
Willing to Make a Quit Attempt

If the patient is willing to make a quit

attempt at this time, provide assistance
(see step 4).
Ask every If the patient prefers a more intensive
ismoker if he ||[treatment or the clinician believes more




or she is intensive treatment is appropriate, refer
willing to the patient to interventions administered
make a quit |by a smoking cessation specialist and
attempt at this |[follow up with him or her regarding quitting
time (see step 5).

If the patient clearly states he or she is not
willing to make a quit attempt at this time,
provide a motivational intervention.

- Step 4. Assist—Aid the Patient

[ seta qmt date. Ideally, the quit date

should be within 2 weeks, taking

patient preference into account.

Help the patient prepare for quitting.

The patient must:

Inform family, friends, and coworkers of

quitting and request understanding and
'support.

;\a:l_' ;r:?vt\?t?\ a Prepare the environment by removing

quit plan cigarettes from it. Prior to quitting, the
patient should avoid smoking in places

where he or she spends a lot of time (eg,

home, car).

Review previous quit attempts. What

helped? What led to relapse?

/Anticipate challenges to the planned quit

attempt, particularly during the critical first

few weeks.

B. Encourage

[eaiS Encourage the use of the nicotine patch or
replacement g N
nicotine gum therapy for smoking
therapy except 5
k . cessation
in special

circumstances:

/Abstinence Total abstinence is essential.
Not even a single puff after the quit date.
/Alcohol Drinking alcohol is highly
lassociated with relapse. Those who stop
'smoking should review their alcohol use
land consider limiting or abstaining from

e G.'Ve ey alcohol use during the quit process.
advice on g

Other smokers in the household: The
'successful X
quitting presence of other smokers in the

household, particularly a spouse, is
associated with lower success rates.
Patients should consider quitting with their
significant others and/or developing
specific plans to maintain abstinence in a




\|household where others still smoke.

Source Federal agencies, including the
National Cancer Institute and the Agency
for Health Care Policy and Research;
nonprofit agencies (American Cancer
Society, American Lung Association,

sDu P:Zwm(’eita /American Heart Association); or local or
pple Ylstate health departments.
materials

Selection concerns: The material must
be culturally, racially, educationally, and
lage appropriate for the patient.

Location Readily available in every clinic
office

nge—Schedule Follow-Up

'Timing Follow-up contact should occur
soon after the quit date, preferably during
the first week. A second follow-up contact

is recommended within the first month.
Schedule further follow-up contacts as
indicated.
Schedule /Actions during follow-up: Congratulate
follow-up success. If smoking occurred, review the
contact, either |Circumstances and elicit recommitment to
in perso’n or total abstinence. Remind the patient that a
\ia telephonel lapse can be used as a learning
lexperience and is not a sign of failure.

Identify the problems already encountered
land anticipate challenges in the
immediate future. Assess nicotine
replacement therapy use and problems.
Consider referral to a more intense or
'specialized program.

is not yin the case of the adult who has
never smoked or not smoked for many years and for whom the information
is clearly documented in the medical record.
Adapted and reproduced, with permission, from: The Agency for Health
Care Policyand Research. Smoking Cessation Clinical Practice Guideline.
JAVIA 1996 Apr 24;275(16):1270-80. Copyright © 1996 American Medical
Association. Al rights reserved.

The clinician's role in smoking cessation is summarized in Table
1-4. Public policies, including higher cigarette taxes and more
restrictive public smoking laws, have also been shown to encourage
cessation, as have financial incentives directed to patients.

Table 1-5. Common elements of supportive smoking treatments.




Component Examples

Note that effective cessation
treatments are now available.
Note that half the people who have
ever smoked have now quit.
Communicate belief in the
patient's ability to quit.

Ask how the patient feels about
quitting.

Directly express concern and a
Communication of willingness to help.

caring and concern  ||Be open to the patient's
expression of fears of quitting,
difficulties experienced, and
lambivalent feelings.

Encouragement of the
patient in the quit
attempt

|Ask about:
Reasons that the patient wants to
it.
Encouragement of the quit- .
batient to talk about leﬁgultles encountered while
quitting.

fi Qg e Success the patient has achieved.

Concemns or worries about
quitting.

Inform the patient about:

The nature and time course of
withdrawal.

The addictive nature of smoking.
The fact that any smoking (even a
single puff) increases the
likelihood of full relapse.

Provision of basic
information about
smoking and

successful quitting

Adapted, with permission, from: The Agency for Health Care Policy and
Research. Smoking Cessation Clinical Practice Guideline. JAVA 1996 Apr
24;275(16):1270-80. Copyright © 1996 American Medical Association. All
rights reserved.
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Lipid Disorders

Higher low-density lipoprotein (LDL) cholesterol concentrations
and lower high-density lipoprotein (HDL) levels are associated with
an increased risk of CHD. Cholesterol lowering therapy reduces the
relative risk of CHD events, with the degree of reduction
proportional to the reduction in LDL cholesterol achieved. The
absolute benefits of screening for—and treating—abnormal lipid
levels depend on the presence and number of other cardiovascular
risk factors, including hypertension, diabetes, smoking, age, and
gender. If other risk factors are present, cardiovascular risk is
higher and the benefits of therapy are greater. Patients with known
cardiovascular disease are at higher risk and have larger benefits
from reduction in LDL cholesterol.

Evidence for the effectiveness of statin-type drugs is better than
for the other classes of lipid-lowering agents or dietary changes
specifically for improving lipid levels. Multiple large randomized,
placebo-controlled trials have demonstrated important reductions in
total mortality, major coronary events, and strokes with lowering
levels of LDL cholesterol by statin therapy for patients with known
cardiovascular disease. Statins also reduce cardiovascular events
for patients with diabetes mellitus. For patients with no previous
history of cardiovascular events or diabetes, the 2008 JUPITER
trial showed that statins reduce coronary events relatively similarly
for both men and women.



Guidelines for therapy are discussed in Chapter 28.
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Hypertension

Over 43 million adults in the United States have hypertension, but
31% are unaware of their elevated blood pressure; 17% are aware
but untreated; 29% are being treated but have not controlled their
blood pressure (still greater than 140/90 mm Hg); and only 23%
are well controlled. In every adult age group, higher values of
systolic and diastolic blood pressure carry greater risks of stroke
and congestive heart failure. Systolic blood pressure is a better
predictor of morbid events than diastolic blood pressure. Home
monitoring is better correlated with target organ damage than clinic-
based values. Clinicians can apply specific blood pressure criteria,
such as those of the Joint National Committee, along with
consideration of the patient's cardiovascular risk, to decide at what
levels treatment should be considered in individual cases. Table 11—
1 presents a classification of hypertension based on blood
pressures.

Primary prevention of hypertension can be accomplished by
strategies aimed at both the general population and special high-risk
populations. The latter include persons with high-normal blood
pressure or a family history of hypertension, blacks, and individuals
with various behavioral risk factors such as physical inactivity;
excessive consumption of salt, alcohol, or calories; and deficient
intake of potassium Effective interventions for primary prevention
of hypertension include reduced sodium and alcohol consumption,
weight loss, and regular exercise. Potassium supplementation lowers
blood pressure modestly, and a diet high in fresh fiuits and
vegetables and low i fat, red meats, and sugar-containing
beverages also reduces blood pressure. Interventions of unproven



efficacy include pill supplementation of potassium, —calcium,
magnesium, fish oil, or fiber; macronutrient alteration; and stress
management.

Improved identification and treatment of hypertension is a major
cause of the recent decline in stroke deaths. Because hypertension
is usually asymptomatic, screening is strongly recommended to
identify patients for treatment. Despite strong recommendations in
favor of screening and treatment, hypertension control remains
suboptimal. An intervention that included patient education and
provider education was more effective than provider education
alone in achieving control of hypertension, suggesting the benefits of
patient participation; another trial found that home monitoring
combined with telephone-based nurse support was more effective
than home monitoring alone for blood pressure control.
Pharmacologic management of hypertension is discussed in Chapter
11.
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Chemoprevention

As discussed in Chapters 10 and 24, regular use of low-dose
aspirin (81-325 mg) can reduce the incidence of myocardial
infarction in men. Low-dose aspirin reduces stroke but not
myocardial infarction in middle-aged women. Based on its ability to
prevent cardiovascular events, aspirin use is cost-effective for men
and women who are at increased cardiovascular risk, which can be
defined as 10-year risk over 10%. Results fiom a meta-analysis
suggest that aspirin may also reduce the incidence of several
common types of cancer.

Nonsteroidal anti-inflammatory drugs may reduce the incidence

of colorectal adenomas and polyps but may also increase heart
disease and gastrointestinal bleeding, and thus are not
recommended for colon cancer prevention in average risk patients.
Antioxidant vitamin (vitamin E, vitamin C, and beta-carotene)
uppk ion produced no signil reductions in the 5-year
incidence of —or mortality from—vascular disease, cancer, or other
major outcomes in high-risk individuals with coronary artery
disease, other occlusive arterial disease, or diabetes mellitus.
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PREVENTION OF OSTEOPOROSIS

Osteoporosis, characterized by low bone mineral density, is
common and associated with an increased risk of fracture. The
lifetime risk of an osteoporotic fracture is approximately 50% for
women and 30% for men. Osteoporotic fractures can cause
significant pain and disability. As such, research has focused on
means of preventing osteoporosis and related fractures. Primary
prevention strategies include calcium supplementation, vitamin D
supplementation, and exercise programs. A 2007 systematic review
and meta-analysis found that calcium supplementation of 1200 mg
per day or more (with or without vitamin D) could decrease fracture
risk for adults (mainly women were studied) over age 50. Vitamin D
supplements alone do not appear to reduce fracture risk.

Screening for osteoporosis on the basis of low bone mineral
density is also recommended for women over age 60, based on
indirect evidence that screening can identify women with low bone
mineral density and that treatment of women with low bone density
with bisphosphonates is effective in reducing fractures. However,
real-world adherence to pharmacologic therapy for osteoporosis is
low: one-third to one-half of patients do not take their medication as
directed. The effectiveness of screening for osteoporosis in younger
women and in men has not been established. Concern has been
raised that bisphosphonates may increase the risk of certain types of
fractures and osteonecrosis of the jaw, making consideration of the
benefits and risks of therapy important when considering screening.
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PREVENTION OF PHYSICAL INACTIVITY

Lack of sufficient physical activity is the second most important
contributor to preventable deaths, trailing only tobacco use. A
sedentary lifestyle has been linked to 28% of deaths from leading
chronic diseases. The US Department of Health and Human
Services and Centers for Disease Control and Prevention (CDC)
recommends that adults and older adults engage in 150 minutes of
moderate-intensity (such as brisk walking) or 75 minutes of
vigorous-intensity acrobic activity (such as jogging or running) or an
equivalent mix of moderate- and vigorous-intensity aerobic activity
each week. In addition to the activity recommendations, the CDC
recommends activities to strengthen all major muscle groups
(abdomen, arms, back, chest, hips, legs, and shoulders) at least
twice a week.

Patients who engage in regular moderate to vigorous exercise
have a lower risk of myocardial infarction, stroke, hypertension,
hyperlipidemia, type 2 diabetes mellitus, diverticular disease, and
osteoporosis. Evidence supports the recommended guidelines of 30
minutes of moderate physical activity on most days of the week in



both the primary and secondary prevention of CHD.

In older nonsmoking men, walking 2 miles or more per day is
associated with an almost 50% lower age-related mortality. The
relative risk of stroke was found to be less than one-sixth in men
who exercised vigorously compared with those who were inactive;
the risk of type 2 diabetes mellitus was about half among men who
exercised five or more times weekly compared with those who
exercised once a week. Glucose control is improved in diabetics
who exercise regularly, even at a modest level In sedentary
individuals with dyslipidemia, high amounts of high-intensity exercise
produce significant beneficial effects on serum lipoprotein profiles.
Physical activity is associated with a lower risk of colon cancer
(although not rectal cancer) in men and women and of breast and
reproductive organ cancer in women. Finally, weight-bearing
exercise (especially resistance and high-impact activities) increases
bone mineral content and retards development of osteoporosis in
women and contributes to a reduced risk of falls in older persons.
Resistance training has been shown to enhance muscular strength,
functional capacity, and quality of life in men and women with and
without CHD and is endorsed by the American Heart Association.

Exercise may also confer benefits on those with chronic illness.
Men and women with chronic symptomatic osteoarthritis of one or
both knees benefited flom a supervised walking program, with
improved self-reported functional status and decreased pain and
use of pain medication. Exercise produces sustained lowering of
both systolic and diastolic blood pressure in patients with mild
hypertension. In addition, physical activity can help patients maintain
ideal body weight. Individuals who maintain ideal body weight have
a 35-55% lower risk for myocardial infarction than with those who
are obese. Physical activity reduces depression and anxiety;
improves adaptation to stress; improves sleep quality; and enhances
mood, self-esteem, and overall performance.

In longitudinal cohort studies, individuals who report higher levels
of leisure time physical activity are less likely to gain weight.
Conversely, individuals who are overweight are less likely to stay
active. However, at least 60 minutes of daily moderate-intensity
physical activity may be necessary to maximize weight loss and
prevent significant weight regain. Moreover, adequate levels of
physical activity appear to be important for the prevention of weight
gain and the development of obesity. Physical activity also appears
to have an independent effect on health-related outcomes such as
development of type 2 diabetes mellitus in patients with impaired
glucose tolerance when compared with body weight, suggesting that
adequate levels of activity may counteract the negative influence of
body weight on health outcomes.

Only about 20% of adults in the United States are active at the
moderate level—and only 8% currently exercise at the more



vigorous level—recommended for health benefits. Instead, 60%
report irregular or no leisure time physical activity.

Increased activity increases the risk of musculoskeletal injuries,
which can be minimized by proper warm-up and stretching and by
gradual rather than sudden increase in activity. In insulin-requiring
diabetic patients who undertake vigorous exercise, the need for
insulin is reduced; hypoglycemia may be a consequence. Physical
exertion can rarely trigger the onset of acute myocardial infarction,
particularly in persons who are habitually sedentary. Other potential
complications of exercise include angina pectoris, arrhythmias,
sudden death, and asthma.

The value of routine electrocardiography stress testing prior to
initiation of an exercise program in middle-aged or older adults
remains controversial. Patients with ischemic heart disease or other
cardiovascular  disease require medically supervised, graded
exercise programs. Medically supervised exercise prolongs life in
patients with congestive heart failure. Exercise should not be
prescribed for patients with decompensated congestive heart failure,
complex ventricular arrhythmias, unstable angina pectoris,
hemodynamically significant aortic stenosis, or significant aortic
aneurysm Five- to 10-minute warmrup and cool-down periods,
stretching exercises, and gradual increases in exercise intensity help
prevent musculoskeletal and cardiovascular complications.

Physical activity can be incorporated into any person's daily
routine. For example, the clinician can advise a patient to take the
stairs instead of the elevator, to walk or bike instead of driving, to
do housework or yard work, to get off the bus one or two stops
carlier and walk the rest of the way, to park at the far end of the
parking lot, or to walk during the lnch hour. The basic message
should be the more the better and anything is better than nothing,

To be more effective in counseling about exercise, clinicians can
also incorporate motivational interviewing techniques, adopt a
whole practice approach (eg, use practice nurses to assist), and
establish linkages with community agencies. Clinicians can
incorporate the “5 As™ approach:

1. Ask (identify those who can benefit).

2. Assess (current activity level).

3. Advise (individualize plan).

4. Assist (provide a written exercise prescription and
support material).

5. Arrange (appropriate referral and follow-up).

Such interventions have a moderate effect on self-reported
physical activity and cardiorespiratory fitness, even if they do not
always help patients achieve a predetermined level of physical
activity. In their counseling, clinicians should advise patients about
both the benefits and risks of exercise, prescribe an exercise



program appropriate for each patient, and provide advice to help
prevent injuries or cardiovascular complications.

Although primary care providers regularly ask patients about
physical activity and advise them with verbal counseling, few
providers provide written prescriptions or perform fitness
assessments. Tailored interventions may potentially help increase
physical activity in individuals. Exercise counseling with a
prescription, eg, for walking at either a hard intensity or a moderate
intensity-high frequency, can produce significant long-term
improvements in cardiorespiratory fitness. To be effective, exercise
prescriptions must include recommendations on type, frequency,
intensity, time, and progression of exercise and nust follow disease-
specific guidelines. In addition, published research suggests that
getting patients to change physical activity levels requires
motivational strategies beyond simple exercise instruction including
patient education about goal-setting, self-monitoring, and problem+
solving. For exanple, helping patients identify emotionally rewarding
and physically appropriate activities, meet contingencies, and find
social support will increase rates of exercise continuation.

Some physical activity is always preferable to a sedentary
lifestyle. For home-bound elderly who have limited mobility and
strength, such physical activity could focus on “fimctional fitness,”
such as mobility, transfers, and performing activities of daily living.
Exercise-based rehabilitation can protect against falls and fall-
related injuries and improve finctional performance.
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PREVENTION OF OVERWEIGHT & OBESITY

Obesity is now a true epidemic and public health crisis that both
clinicians and patients must face. Normal body weight is defined as
a body mass index (BMI), calculated as the weight in kilograms
divided by the height in meters squared, of < 25 kg/n?; overweight
is defined as a BMI = 25.0-29.9 kg/n?, and obesity as a BMI >
30 kg/n. Over the last several years, the prevalence of obesity in
the US population has increased dramatically. Among US adults,
rates of obesity have risen from 15.9% in 1995 to 27.2% in 2009.
There is significant variation in rates of obesity by race. Between
2006 and 2008, blacks (35.7%) had 51% greater prevalence of
obesity and Hispanics (28.7%) had 21% greater prevalence when
compared with non-Hispanic whites (23.7%). This trend has been
linked both to declines in physical activity and to increased caloric
intake in diets rich in fats and carbohydrates.

Adequate levels of physical activity appear to be important for
the prevention of weight gain and the development of obesity.
Despite this, only 49% of Americans are physically active at a
moderate level and 20% at a more vigorous level. In addition, only
3% of Americans meet four of the five recommendations for the
intake of grains, fruits, vegetables, dairy products, and meat of the
Food Guide Pyramid. Only one of four Americans eats the
recommended five or more fruits and vegetables per day.

Risk assessment of the overweight and obese patient begins with
determination of BMI, waist circumference for those with a BMI of
35 or less, presence of comorbid conditions, and a fasting blood
glucose and lipid panel. Obesity is clearly associated with type 2
diabetes  nellitus,  hypertension,  hyperlipidemia,  cancer,
osteoarthritis, cardiovascular disease, obstructive sleep apnea, and
asthma. One of the most important sequelae of the rapid surge in
prevalence of obesity has been a dramatic increase in the
prevalence of diabetes. From 1980 through 2007, the number of
Americans with diabetes tripled (from 5.6 million to 17.9 million). In
addition, almost one-quarter of the US population currently has the
metabolic syndrome, putting them at high risk for the development
of CHD. Metabolic syndrome is defined as the presence of any
three of the following: waist measurement of 40 inches or more for
men and 35 inches or more for women, triglyceride levels of 150
mg/dL or above, HDL cholesterol level < 40 mg/dL for men and 50



mg/dL for women, blood pressure of 130/85 mm Hg or above,
fasting blood glucose levels of 100 mg/dL or above.

The relationship between overweight and obesity and diabetes,
hypertension, and coronary artery disease is thought to be due to
insulin resistance and compensatory hyperinsulinemia. Persons with
a BMI > 40 have death rates from cancers that are 52% higher for
men and 62% higher for women than the rates in men and women
of normal weight. Significant trends of increasing risk of death with
higher BMIs are observed for cancers of the stomach and prostate
in men and for cancers of the breast, uterus, cervix, and ovary in
wormen, and for cancers of the esophagus, colon and rectum, liver,
galbladder, pancreas, and kidney, non-Hodgkin lymphoma, and
mutltiple myeloma in both men and women.

In the Framingham Heart Study, overweight and obesity were
associated with large decreases in life expectancy. For example,
40-year-old female nonsmokers lost 3.3 years and 40-year-old
male nonsmokers lost 3.1 years of life expectancy because of
overweight, and 7.1 years and 5.8 years of life expectancy,
respectively, because of obesity. Obese female smokers lost 7.2
years and obese male smokers lost 6.7 years of life expectancy
compared with normal-weight smokers, and 13.3 years and 13.7
years, respectively, compared with normal-weight nonsmokers.
Clinicians must work to identify and provide the best prevention and
treatment strategies for patients who are overweight and obese.
Patients with abdominal obesity (high waist to hip size ratio) are at
particularly increased risk. Control of visceral obesity in addition to
other cardiovascular risk factors (hypertension, insulin resistance,
and dyslipidemia) is essential to reducing cardiovascular risk.

Prevention of overweight and obesity involves both increasing
physical activity and dietary modification to reduce caloric intake.
Clinicians can help guide patients to develop personalized eating
plans to reduce energy intake, particularly by recognizing the
contributions of fat, concentrated carbohydrates, and large portion
sizes (see Chapter 29). Patients typically underestimate caloric
content, especially when consuming food away fiom home.
Providing patients with caloric and nutritional information may help
address the current obesity epidemic. To prevent the long-term
chronic disease sequelae of over-weight or obesity, clinicians must
work with patients to modify other risk factors, eg, by smoking
cessation (see above) and strict glycemic and blood pressure
control (see Chapters 11 and 27).

Lifestyle modification, including diet, physical activity, and
behavior therapy has been shown to induce clinically significant
weight loss. Other treatment options for obesity include
pharmacotherapy and surgery. In overweight and obese persons, at
least 60 minutes of moderate-high intensity physical activity may be
necessary to maximize weight loss and prevent significant weight
regain. Counseling interventions or pharmacotherapy can produce



modest (3-5 kg) sustained weight loss over 6-12 months.
Pharmacotherapy appears safe in the short term; long-term safety is
still not established. Counseling appears to be most effective when
intensive and combined with behavioral therapy. Maintenance
strategies can help preserve weight loss.

In dietary therapy, a 2008 study comparing various diets
revealed that Mediterranean (moderate fat, restricted calorie) and
low-carbohydrate (non-restricted calorie) diets are effective
alternatives to low-fat diets. In a randomized trial comparing low
carbohydrate and low fat diets combined with behavioral treatment,
there was no difference in weight loss at 2 years (7%).

Weight loss strategies using dietary, physical activity, or
behavioral interventions can produce significant improvements in
weight among persons with prediabetes and a significant decrease in
diabetes incidence. Multicomponent interventions including very-
low-calorie or low-calorie diets hold promise for achieving weight
loss in adults with type 2 diabetes mellitus.

Bariatric surgical procedures, eg, vertical banded gastroplasty
and Roux-en-Y gastric bypass, are reserved for patients with
morbid obesity whose BMI exceeds 40, or for less severely obese
patients (with BMIs between 35 and 40) with high-risk comorbid
conditions such as life-threatening cardiopulmonary problens (eg,
severe sleep apnea, Pickwickian syndrome, and obesity-related
cardiomyopathy) or severe diabetes mellitus. In selected patients,
surgery can produce substantial weight loss (10 to 159 kg) over 1
to 5 years, with rare but sometimes severe complications.
Nutritional deficiencies are one complication of bariatric surgical
procedures and close monitoring of a patient's metabolic and
nutritional status is essential.

Clinicians seem to share a general perception that almost no one
succeeds in long-term maintenance of weight loss. However,
research demonstrates that approximately 20% of overweight
individuals are successful at long-term weight loss (defined as losing
> 10% of iitial body weight and maintaining the loss for > 1 year).
National Weight Control Registry members who lost an average of
33 kg and maintained the loss for more than 5 years have provided
useful information about how to maintain weight loss. Members
report engaging in high levels of physical activity (approximately 60
min/d), eating a low-calorie, low-fat diet, eating breakfast regularly,
self-monitoring weight, and maintaining a consistent eating pattern
from weekdays to weekends. The development and implementation
of nnovative public health strategies is essential in the fight against
obesity. Lessons learned from smoking cessation campaigns may be
helpful in the battle against this significant public health concern.
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CANCER PREVENTION

Primary Prevention

Cancer mortality rates continue to decrease in the United States;
part of this decrease results from reductions in tobacco use, since
cigarette smoking is the most important preventable cause of
cancer. Preventive health examinations and preventive gynecologic
examinations are among the most common reasons for ambulatory
care visits, although the use and content of these types of visits
remmains controversial. Primary prevention of skin cancer consists of
restricting exposure to ultraviolet light by wearing appropriate
clothing and use of sunscreens. In the past 2 decades, there has
been a threefold increase in the incidence of squamous cell
carcinoma and a fourfold increase in melanoma in the United States.
Persons who engage in regular physical exercise and avoid obesity
have lower rates of breast and colon cancer. Prevention of
occupationally induced cancers involves minimizing exposure to
carcinogenic substances such as asbestos, ionizing radiation, and
benzene compounds. Chemoprevention has been widely studied for
primary cancer prevention (see above Chemoprevention section
and Chapter 39). Use of tamoxifen, raloxifene, and aromatase
inhibitors for breast cancer prevention is discussed in Chapters 17
and39. Hepatitis B vaccination can prevent hepatocellular
carcinoma (HCC), and screening and vaccination prograns may be
cost-effective and useful in preventing HCC in high-risk groups such
as Asians and Pacific Islanders. The use of HPV vaccine to prevent
cervical cancer is discussed above in the Prevention of Infectious
Disease section.
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Screening & Early Detection



Screening prevents death from cancers of the breast, colon, and
cervix. Current cancer screening recommendations from the
USPSTF are shown in Table 1-6.

The appropriate form and frequency of screening for breast
cancer is controversial. In 2009, the USPSTF updated its
recommendation statement on breast cancer screening in the general
population. One change, which generated discussion from many
groups, was its recommendation against routine screening
mammography in women aged 40-49 years. Although evidence
suggests mammography reduces breast cancer mortality, there
appears to be a greater absolute reduction for women aged 50-74
years than for women age 40-49. The differences in benefit
between these two groups were included in the rational for the
updated recommendation. Mammography guidelines from other
organizations vary. For example, the American Cancer Society
recommends yearly screening mammograns starting at age 40. A
suggested approach to the use of screening mammography in
wormen aged 40-49 is for clinicians to discuss the risks and benefits
with each patient and consider individual patient preferences when
deciding when to begin screening,

Digital mammography is more sensitive in women with dense
breasts and younger women; however, studies exploring outcomes
are lacking The use of MRI is not currently recommended for
general screening, although the American Cancer Society does
recommend screening MRI for women at high risk (= 20-25%),
including those with a strong family history of breast or ovarian
cancer. A 2008 systematic review reported that screening with both
MRI and mammography might be superior to mammography alone
in ruling out cancerous lesions in women with an inherited
predisposition to breast cancer. Although delays to following up an
abnormal mammogram exist, the use of patient navigation programs
to reduce such delays appears beneficial, especially among poor
and minority populations.

All current recommendations call for cervical and colorectal
cancer screening Prostate cancer screening, however, is
controversial, as no completed studies have answered the question
whether early detection and treatment after screen detection
produce sufficient benefits to outweigh harms of treatment. A 2009
published study of 76,000 US men comparing annual screening
(prostate-specific antigen [PSA] and digital rectal examination) to
usual care did not reveal a difference in mortality. A 2008 USPSTF
review of current evidence on benefits and harm of screening
asymptomatic men for prostate cancer with PSA testing revealed
that PSA screening is associated with increased psychological harm
with uncertain potential benefits. Providers and patients are advised
to discuss how to proceed in light of this uncertainty. Whether early
detection through screening and subsequent treatment alters the



natural course of the disease remains to be seen. Unlike the
American College of Physicians, the American Cancer Society

recommends that

providers offer annual PSA testing for men over

age 50. Screening is not recommended by any group for men who
have estimated life expectancies of less than 10 years. Decision aids
have been developed to help men weigh the arguments for and
against PSA screening,

Table 1-6. Cancer screening recommendations for average-risk
adults: US Preventive Services Task Force (USPSTF).

Test H USPSTF Recommendations
Breast self- Recommends against teaching breast
lexamination  ||self-examination (D).

Clinical breast
examination

Insufficient evidence to recommend for or
against.

Mammography

Recommends biennial screening
imammography for women aged 50 to 74
years (B).
Decision to start biennial screening
before the age of 50 should be an
individual one and take patient context
into account, including the patient's values
regarding specific benefits and harms
C).

Papanicolaou
test

Strongly recommends screening for
cervical cancer in sexually active women
'who have a cervix (A).

Recommends against routinely screening
'women older than age 65 if they have had
ladequate recent screening with normal
Pap tests and are not otherwise at high
risk for cervical cancer (D).

Recommends CRC screening using fecal

occult blood testing,Z sigmoidoscopy, or

colonoscopy, in adults, beginning at age

cancer

Colorectal 50 years and continuing until age 75

cancer (CRC) |lyears (A).

screening Recommends against routine screening
in adults age 7685 years (C).
Recommends against screening in adults
older than age 85 years (D).

Prostate Insufﬁcient evidence to recommend for or
against.

Recommends against screening in
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|Imen<75 years I

TUnited States Preventive Senices Task Force recommendations
available at http: ahrg.gov/clini 1011/gcp10s2.htm.

2Home test with three samples.
Recommendation A: The USPSTF strongly recommends that clinicians
routinely provide the senvice to eligible patients. (The USPSTF found good
evidence that the senice improves important health outcomes and
concludes that benefits substantially outweigh harms.)

ion B: The USPSTF that clinicians routinely
provide the senice to eligible patients. (The USPSTF found at least fair
evidence that the senice improves important health outcomes and
concludes that benefits substantially outweigh harms.)
Recommendation C: The USPSTF recommends against routinely
providing the senvice. There may be considerations that support providing
the senvce in an individual patient. There is at least moderate certainty that
the net benefitis small.
Recommendation D: The USPSTF recommends against routinely
providing the senice to asymptomatic patients. (The USPSTF found at
least fair evidence that the senvice is ineffective or that harms outweigh
benefits.)

Annual or biennial fecal occult blood testing reduces mortality
from colorectal cancer by 16-33%. The risk of death from colon
cancer among patients undergoing at least one sigmoidoscopic
examination is reduced by 60-80% compared with that among
those not having sigmoidoscopy. Colonoscopy has also been
advocated as a screening examination. It is more accurate than
flexible sigmoidoscopy for detecting cancer and polyps, but its value
in reducing colon cancer mortality has not been studied directly. CT
colonography (virtual colonoscopy) is a noninvasive option in
screening for colorectal cancer. It has been shown to have a high
safety profile and performance similar to colonoscopy.

Screening for cervical cancer with a Papanicolaou smear is
indicated in sexually active adolescents and in adult women every
1-3 years. Screening for vaginal cancer with a Papanicolaou smear
is not indicated in women who have undergone hysterectomies for
benign discase with removal of the cervix—except in
diethylstibestrol (DES)-exposed women (see Chapter 18). Women
over age 70 who have had normal results on three or more previous
Papanicolaou smears may elect to stop screening.

Observational clinical trials suggest that chest CT is significantly
more sensitive that chest radiography i identifyng small
asymptomatic hing cancers. The National Lung Screening Trial
(NLST), a controlled randomized clinical trial of over 50,000 heavy
smokers, revealed a 20% reduction in lung cancer mortality in those
who were screened with yearly chest CTs for 3 years compared
with those who had chest radiographs.
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PREVENTION OF INJURIES & VIOLENCE

Injuries remain the most important cause of loss of potential years of
lift before age 65. Homicide and motor vehicle accidents are a



major cause of injury-related deaths among young adults, and
accidental falls are the most common cause of injury-related death
in the elderly. Other causes of injury-related deaths include suicide
and accidental exposure to smoke, fire, and flames.

Motor vehicle accident deaths per miles driven continue to
decline in the United States, and the rate of seat-belt use has
increased fiom 69% in 1998 to 88% in 2009. Each year in the
United States, more than 500,000 people are nonfatally mjured
while riding bicycles. The rate of helmet use by bicyclists and
motorcyclists is significantly increased in states with helmet laws.
Young men appear most likely to resist wearing helmets. Clinicians
should try to educate their patients about seat belts, safety helmets,
the risks of using cellular telephones while driving, drinking and
driving—or using other intoxicants or long-acting benzodiazepines
and then driving—and the risks of having guns in the home.

Long-term alcohol abuse adversely affects outcome from trauma
and increases the risk of readmission for new traunma. Alcohol and
illicit drug use are associated with an increased risk of violent death.

Males aged 16-35 are at especially high risk for serious injury
and death from accidents and violence, with blacks and Latinos at
greatest risk. For 16- and 17-year-old drivers, the risk of fatal
crashes increases with the number of passengers. Deaths fiom
firearms have reached epidemic levels in the United States and will
soon surpass the number of deaths from motor vehicle accidents.
Having a gun in the home increases the likelihood of homicide nearly
threefold and of suicide fivefold. In 2007, an estimated 34,500
suicides occurred in the United States. Educating clinicians to
recognize and treat depression as well as restricting access to lethal
methods have been found to reduce suicide rates.

Finally, clinicians have a critical role in detection, prevention, and
management of intimate partner violence. Inclusion of a single
question in the medical history—"At any time, has a partner ever hit
you, kicked you, or otherwise physically hurt you?>—can increase
identification of this common problem Another screen consists of
three questions: (1) “Have you ever been hit, kicked, punched, or
otherwise hurt by someone within the past year? If so, by whom?”
(2) “Do you feel safe in your current relationship?” (3) “Is there a
partner from a previous relationship who is making you feel unsafe
now?” Assessment for abuse and offering of referrals to community
resources creates potential to interrupt and prevent recurrence of
domestic violence and associated trauma. Screening patients in
emergency departments for intimate partner violence appears to
have no adverse effects related to screening and may lead to
increased patient contact with community resources. Clinicians
should take an active role in following up with patients whenever
possible, since intimate partner violence screening with passive
referrals to services may not be adequate. A randomized control



trial to assess the impact of intimate partner violence screening on
violence reduction and health outcomes in women revealed no
difference in violence occurrence between screened and
nonscreened women. Evaluation of services for patients affer
identification of intimate partner violence should be a priority.

Physical and psychological abuse, exploitation, and neglect of
older adults are serious underrecognized problens. Clues to elder
mistreatment include the patient's appearance, recurrent urgent-care
visits, missed appointments, suspicious physical findings, and
implausible explanations for injuries.
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PREVENTION OF SUBSTANCE ABUSE: ALCOHOL &
ILLICIT DRUGS

Substance abuse is a major public health problem in the United
States. The lifetime prevalence of alcohol abuse is approximately
18%, whereas the lifetime prevalence of alcohol dependence is near
13%. Rates appear to be higher in men, whites, and younger and
unmarried individuals. Approximately two-thirds of high school
seniors are regular users of alcohol. Alcohol dependence often
coexists with other substance disorders as well as with mood,
anxiety, and personality disorders. Underdiagnosis and treatment of
alcohol abuse is substantial, both because of patient denial and lack
of detection of clinical clues. Treatment rates for alcohol
dependence have slightly declined over the last several years. Only
a quarter of alcohol-dependent patients have ever been treated.

As with cigarette use, clinician identification and counseling about
alcoholism may improve the chances of recovery. About 10% of all
adults seen in medical practices are problem drinkers. An estimated
15-30% of hospitalized patients have problems with alcohol abuse
or dependence, but the connection between patients’ presenting
complaints and their alcohol abuse is often missed. The CAGE test

Table 1-7) is both sensitive and specific for chronic alcoholism.
However, it is less sensitive in detecting heavy or binge drinking in
elderly patients and has been criticized for being less applicable to
minority groups or to women. Others recommend asking three
questions: (1) How many days per week do you drink (frequency)?
(2) On a day when you drink alcohol, how many drinks do you
have in one day (quantity)? (3) On how many occasions in the last
month did you drink more than five drinks (binge drinking)? The
Alcohol Use Disorder Identification Test (AUDIT) consists of
questions on the quantity and frequency of alcohol consumption, on
alcohol dependence symptoms, and on alcoholrelated problems

Table 1-7). The AUDIT questionnaire is a cost-effective and
efficient diagnostic tool for routine screening of alcohol use
disorders in primary care settings. Choice of therapy remains
controversial. However, use of screening procedures and brief
intervention methods (Table 1-8; see Chapter 25) can produce a



10-30% reduction in long-term alcohol use and alcohol-related
problens. However, brief advice and counseling without regular
follow-up and reinforcement cannot sustain significant long-term
reductions in unhealthy drinking behaviors.

Table 1-7. Screening for alcohol abuse.

A. CAGE screening test'

Have you ever felt the need to Cut down on drinking?

Have you ever felt ‘Annoyed by aiticism of your drinking?
Have you ever felt Guilty about your drinking?

Have you ever laken a morning. Eye opener?

INTERPREEATION: Two “yes” answers ate considered 2 positive saeen. One “yes” answer should atouse 3 suspicion of akohol abuse.

8. The Alcohol Use Disorder identification Test (ABDHT). (Scores for response categories are given in parentheses. Stares mnge from 0 1o 45,
with 2 cutolf score of 25 indiating hazardous drinking, harmiul drinking, of alcshol dependence.)

(8) Never (1) Monthly or less (2) Two to four times 3 month  (3) Two of thiee times aweek  (4) ;mnlmuma
weel

@ 102 (1) 3o @ sus o7 (8) 10 of mote

(0) Never (1) Less than mostbly  (2) Manthly ) Weekly (4) Daly or almast daly

(0) Never (1) Less than monthly  (2) Monthly (3) Weekly (4) 03ty or almost dady

(8) Never (1) Less than monthly  (2) Morithly (3) Weekly (4) Dby or almost dady

(0) Never (1) Less thaa menthly  (2) Menthly (3) Weekly (4) Daly or almost dady.

(0) Never (1) Less than monthly  (2) Meonthly (3) Weekly (4) Daily or almost daiky

(9) Never (1) tess than moathly  (2) Morithly 3) Weekdy () Daily of almest dady

(0) No (2) Yes, but not in the past yeor {4) Yes, during the past year

(8) No (2) Yes, but notin the past yeor {4) Yes, during the past yeat
Source: Mayfield D et al. The CAGE questionnaire: validation of a new
alcoholism screening instrument. Am J Psychiatry. 1974;131:1121.

Zﬁdamed. with permission, from BMJ Publishing Group Ltd. and Piccinelli
M et al. Efficacy of the alcohol use disorders identification test as a




screening tool for hazardous alcohol intake and related disorders in
primary care: a validity study. BMJ. 1997 Feb 8;314(7078):420—4.

Table 1-8. Basic counseling steps for patients who abuse alcohol.

Establish a therapeutic relationship

Make the medical office or clinic off-limits for substance
abuse

Present information about negative health consequences
Emphasize personal responsibility and self-efficacy
Convey a clear message and set goals

Involve family and other supports

Establish a working relationship with community treatment
resources

Provide follow-up

Reproduced from the United States Department of Health Human
Senvces, U.S. Public Health Senvice, Office of Disease Prevention Health
Promotion. Clinician's Handbook of Preventive Senices: Put Prevention
Into Practice. U.S. Government Printing Office, 1994.

Several pharmacologic agents are effective in reducing alcohol
consumption. In acute alcohol detoxification, standard treatment
regimens use long-acting benzodiazepines, the preferred
medications for alcohol detoxification, because they can be given on
a fixed schedule or through “front-loading” or “symptom+triggered”
regimens. Adjuvant sympatholytic medications can be used to treat
hyperadrenergic symptoms that persist despite adequate sedation.
Three drugs are FDA approved for treatment of alcohol
dependence—disulfiram, naltrexone, and acamprosate. Disulfiram,
an aversive agent, has significant adverse effects and consequently,
compliance difficulties have resulted in no clear evidence that it
increases abstinence rates, decreases relapse rates, or reduces
cravings. Persons who receive short-term treatment with naltrexone
have a lower chance of alcoholism relapse. Compared with
placebo, naltrexone can lower the risk of treatment withdrawal in
alcohol-dependent  patients, and  long-acting  intramuscular
formulation of naltrexone has been found to be well-tolerated and to
reduce drinking significantly among treatment-seeking alcoholics
over a 6-month period. In a randomized, controlled trial, patients
receiving medical management with naltrexone, a combined
behavioral intervention, or both, fared better on drinking outcomes,
whereas acamprosate showed no evidence of efficacy with or
without combined behavioral intervention. Topiramate i a
promising treatment for alcohol dependence. A 6-month
randomized trial of topiramate versus naltrexone revealed a greater
reduction of alcohol intake and cravings in participants receiving
topiramate. Topiramate's side effect profile is favorable, and the
benefits appear to increase over time. Clinicians should be aware



that although topiramate appears to be an effective treatment for
alcohol dependence, the manufacturer has not pursued FDA
approval for this indication.

Use of illegal drugs—including cocaine, methamphetamine, and
so-called “designer drugs™—either sporadically or episodically
remmains an important problem. Lifetime prevalence of drug abuse is
approximately 8% and is generally greater among men, young and
unmarried individuals, Native Americans, and those of lower
socioeconomic status. As with alcohol, drug abuse disorders often
coexist with personality, anxiety, and other substance abuse
disorders.

Abuse of anabolic-androgenic steroids has been associated with
use of other illicit drugs, alcohol, and cigarettes and with violence
and criminal behavior. As with alcohol abuse, the lifetime treatment
rate for drug abuse is low (8%). The recognition of drug abuse
presents special problems and requires that the clinician actively
consider the diagnosis. Clinical aspects of substance abuse are
discussed in Chapter 25.

Currently, evidence does not support the use of carbamazepine,
disulfiram, mazindol, phenytoin, nimodipine, lithium, antidepressants,
or dopamine agonists in the treatment of cocaine dependence.

Buprenorphine has potential as a medication to ameliorate the
symptoms and signs of withdrawal from opioids and has been
shown to be effective in reducing concomitant cocaine and opiate
abuse. A stepped treatment program for heroin dependence using
buprenorphine/naloxone, escalated to methadone if needed, has
been shown to be equally effective as methadone maintenance
therapy. Cessation of methadone maintenance is possible using
buprenorphine by transfer fiom methadone to buprenorphine and
subsequent buprenorphine reductions. Evidence does not support
the use of naltrexone in maintenance treatment of opioid addiction.
Rapid opioid detoxification with opioid antagonist induction using
general anesthesia has emerged as an approach to treat opioid
dependence. However, a randomized comparison of
buprenorphine-assisted rapid opioid detoxification with naltrexone
induction and clonidine-assisted opioid detoxification with delayed
naltrexone induction found no significant differences in rates of
conpletion of inpatient detoxification, treatment retention, or
proportions of opioid-positive urine specimens, and the anesthesia
procedure was associated with more potentially life-threatening
adverse events. Finally, cognitive behavior therapy, contingency
managenent, couples and family therapy, and other types of
behavioral treatment have been shown to be effective interventions
for drug addiction.

Anton RF. Naltrexone for the of alcohol depend
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Common Symptoms

Ralph Gonzales, MD, MSPH, &
Paul L. Nadler, MD

COUGH

>

» Duration of cough.

» Dyspnea (at rest or with exertion).

» Tobacco use history.

» Vital signs (heart rate, respiratory rate, body temperature).
» Chest examination.

» Chest radiography when unexplained cough lasts more than 3—6
weeks.

General Considerations

Cough adversely affects personal and work-related interactions,
disrupts sleep, and often causes discomfort of the throat and chest
wall. Most people seeking medical attention for acute cough desire
symptom relief, few are worried about serious illness. Cough results
from stimulation of mechanical or chemical afferent nerve receptors
in the bronchial tree. Effective cough depends on an intact afferent—
efferent reflex arc, adequate expiratory and chest wall muscle
strength, and normal mucociliary production and clearance.

Clinical Findings



A. Symptoms

Distinguishing acute (< 3 weeks), persistent (> 3 weeks), and
chronic (> 8 weeks) cough illness syndromes is a useful first step in
evaluation. Postinfectious cough lasting 3-8 weeks has also been
referred to as subacute cough to distinguish this common, distinct
clinical entity from acute and chronic cough.

1. Acute cough—In healthy adults, most acute cough syndromes
are due to viral respiratory tract infections. Additional features of
infection such as fever, nasal congestion, and sore throat help
confirm the diagnosis. Dyspnea (at rest or with exertion) may reflect
a more serious condition, and further evaluation should include
assessment of oxygenation (pulse oximetry or arterial blood gas
measurement), airflow (peak flow or spirometry), and pulmonary
parenchymal disease (chest radiography). The timing and character
of the cough have not been found to be very useful in establishing
the cause of acute cough syndromes, although cough-variant asthma
should be considered in adults with prominent nocturnal cough, and
persistent cough with phlegm increases the patient's likelihood of
chronic obstructive pulmonary disease (COPD). Uncommon causes
of acute cough illness should be suspected in those with heart
disease (congestive heart faiwe [CHF]) or hay fever (allergic
rhinitis) and those with environmental risk factors (such as farm
workers).

2. Persistent and chronic cough—Cough due to acute
respiratory tract infection resolves within 3 weeks in the vast
majority of patients (over 90%). Pertussis infection should be
considered in adolescents and adults who present with persistent or
severe cough lasting more than 3 weeks. In selected geographic
areas, the prevalence of pertussis approaches 20% when cough has
persisted beyond 3 weeks, although the exact prevalence of
pertussis is difficult to ascertain due to the limited sensitivity of
diagnostic tests.

When angiotensin-converting enzyme (ACE) inhibitor therapy,
acute respiratory tract infection, and chest radiograph abnormalities
are absent, the majority of cases of persistent and chronic cough are
due to or exacerbated by postnasal drip, asthma, or
gastroesophageal reflux disease (GERD). A history of nasal or sinus
congestion, wheezing, or heartbun should direct subsequent



evaluation and treatment, though these conditions frequently cause
persistent cough in the absence of typical symptons. Dyspnea at
rest or with exertion is not commonly reported among patients with
persistent cough. The report of dyspnea requires assessment for
other evidence of chronic lung disease, CHF, or anemia.

Bronchogenic carcinoma s suspected when cough is
accompanied by unexplained weight loss and fevers with night
sweats, particularly in persons with significant tobacco or
occupational exposures. Persistent and chronic cough accompanied
by excessive mucus secretions increases the likelihood of COPD,
particularly among smokers, or bronchiectasis in a patient with a
history of recurrent or complicated pneumonia; chest radiographs
are helpful in diagnosis.

B. Physical Examination

Examination can direct subsequent diagnostic testing for acute and
persistent cough. Pneumonia is suspected when acute cough is
accompanied by vital sign abnormalities (tachycardia, tachypnea,
fever). Findings suggestive of airspace consolidation (rales,
decreased breath sounds, fremitus, egophony) are significant
predictors of community-acquired pneumonia but are present in the
minority of cases. Purulent sputum is associated with bacterial
infections in patients with structural ung disease (eg, COPD, cystic
fibrosis), but it is a poor predictor of pneumonia in the otherwise
healthy adult. Wheezing and rhonchi are frequent findings in adults
with acute bronchitis and do not represent adult-onset asthma in
most cases.

Physical examination of patients with persistent cough should
look for evidence of chronic sinusitis, contributing to postnasal drip
syndrome or asthma. Chest and cardiac signs may help distinguish
COPD from CHF. In patients with cough and dyspnea, a normal
match test (ability to blow out a match from 25 cm away) and
maximum laryngeal height > 4 cm (measured from the sternal notch
to the cricoid cartilage at end expiration) substantially decrease the
likelihood of COPD. Similarly, normal jugular venous pressure and
negative hepatojugular reflux decrease the likelihood of biventricular
CHF.

C. Diagnostic Studies

1. Acute cough—Chest radiography should be considered for any



adult with acute cough who shows abnormal vital signs or in whom
the chest examination is suggestive of pneumonia. The relationship
between specific clinical findings and the probability of pneumonia is
shown in Figure 2-1. In patients with dyspnea, pulse oximetry and
peak flow help exclude hypoxemia or obstructive airway disease.
However, a normal pulse oximetry value (eg, > 93%) does not rule
out a significant alveolar—arterial (A—a) gradient when patients have
effective respiratory compensation. During documented influenza
outbreaks, the positive predictive value of the clinical diagnosis of
influenza approaches 70% and usually obviates the usefulness of
rapid diagnostic tests.
Cough, fever, tachycardia,
¢ and cyrack!es —

Cough only with
normal vital signs -
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Figure 2—1. Revised pneumonia probabilities based on history
and physical examination findings. (Reproduced, with permission,
from Metlay JP et al. Testing strategies in the initial management of
patients with community-acquired pneumonia. Ann Intern Med.
2003 Jan21;138:109-118.)

2. Persistent and chronic cough—Chest radiography is indicated
when ACE inhibitor therapy-related and postinfectious cough are
excluded by history or further diagnostic testing. If pertussis
infection is suspected, testing should be performed using
polymerase chain reaction on a nasopharyngeal swab or nasal wash
specimen—keeping in mind that the ability to detect pertussis
decreases as the duration of cough increases. When the chest film is
normal, postnasal drip, asthma, and GERD are the most likely
causes. The presence of typical symptoms of these conditions
directs firther evaluation or empiric therapy, though typical



symptons are often absent. Definitive procedures for determining
the presence of each are available (Table 2—1). However, empiric
treatment with a maximunmrstrength regimen for postnasal drip,
asthma, or GERD for 24 weeks is one recommended approach
since documenting the presence of postnasal drip, asthma, and
GERD does not mean they are the cause of the cough illness.
Alternative  approaches to identifying patients who have
corticosteroid-responsive cough include examining induced sputum
for increased eosinophil counts (> 3%); measuring increased
exhaled nitric oxide levels; or providing an empiric trial of
prednisone, 30 mg daily for 2 weeks. Spirometry may help identify
large airway obstruction in patients who have persistent cough and
wheezing and who are not responding to asthma treatment. When
enpiric treatment trials are not helpful, additional evaluation with pH
manometry, endoscopy, barum swallow, sinus CT or high-

resolution chest CT may identify the cause.

Differential Diagnosis
A. Acute Cough

Acute cough may be a symptom of acute respiratory tract infection,
asthma, allergic rhinitis, and CHF, as well as a myriad of other less
common causes.

B. Persistent and Chronic Cough

Causes of persistent cough include environmental exposures
(cigarette smoke, air pollution), pertussis infection, postnasal drip
syndrome (or upper airway cough syndrone), asthma (including
cough-variant asthma), GERD, COPD, bronchiectasis, eosinophilic
bronchitis, tuberculosis or other chronic infection, interstitial lung
disease, and bronchogenic carcinoma. COPD is a common cause
of persistent cough among patients > 50 years of age. Persistent
cough may also be psychogenic.

Table 2—1. Empiric treatments or tests for persistent cough.

HSuspectedHStep 1 (Empiric HStep 2 (Diagnostic H



|Condition |[Therapy) [Testing) |
Postnasal 'el"lr;::apyfo; . |[ENT referral; sinus CT
drip Pergy or chronic | oon
sinusitis
Spirometry; consider
Asthma Bo-Agonist methacholine challenge if
normal
GERD Prqtqn pump Esopha_geal pH
inhibitors monitoring

ENT, ear, nose, and throat; GERD, gastroesophageal refluxdisease.

Treatment
A. Acute Cough

Treatment of acute cough should target the underlying etiology of
the illness, the cough reflex itself, and any additional factors that
exacerbate the cough. When influenza is diagnosed, treatment with
amantadine, rimantadine, oseltamivi, or zanamivir is equally
effective (1 less day of illness) when initiated within 3048 hours of
illness onset, although treatment is recommended regardless of
illness duration when patients present with severe illness requiring
hospitalization. Furthermore, in the setting of HINI1 influenza,
neuraminidase inhibitors are the preferred treatment due to
resistance to amantadine/rimantidine. In the setting of Chlamydia or
Mycoplasma-documented  infection or  outbreaks, first-line
antibiotics include erythromycin, 250 mg orally four times daily for 7
days, or doxycycline, 100 mg orally twice daily for 7 days. In
patients diagnosed with acute bronchitis, inhaled (3,-agonist therapy
reduces severity and duration of cough in some patients. Evidence
supports a modest benefit of dextromethorphan, but not codeine,
on cough severity in adults with cough due to acute respiratory tract
infections. Treatment of postnasal drip (with anthistamines,
decongestants, or mnasal corticosteroids) or GERD (with H,-
blockers or proton-punp inhibitors), when accompanying acute
cough illness, can also be helpful. There is good evidence that
vitamin C and echinacea are not effective in reducing the severity of
acute cough illness after it develops; however, evidence does
support vitamin C (at least 1 g daily) for prevention of colds among
persons with major physical stressors (eg, post-marathon) or



malnutrition. Treatment with zinc lozenges does not reduce the
duration of cold symptons.

B. Persistent and Chronic Cough

Evaluation and management of persistent cough often requires
multiple visits and therapeutic trials, which frequently lead to
frustration, anger, and anxiety. When pertussis infection is suspected
or confirmed, treatment with macrolide antibiotics is appropriate to
reduce shedding and transmission of the organism. When pertussis
infection has lasted more than 7-10 days, antibiotic treatment does
not affect the duration of cough, which can last up to 6 months.
Early identification and treatment of patients who work or live with
persons at high-risk for complications from pertussis is encouraged
(pregnant women, infants [particularly younger than 1 year], and
immuno-suppressed individuals). There is no evidence to guide how
long treatment for persistent cough due to postnasal drip, asthma, or
GERD should be continued.

When to Refer

« Failure to control persistent or chronic cough following
empiric treatment trials. The small percentage of patients
with idiopathic persistent cough should be managed in
consultation with an otolaryngologist or a pulmonologist;
treatment options include nebulized lidocaine therapy and
morphine sulfate, 5-10 mg orally twice daily.

« Patients with recurrent symptoms should be referred to
an otolaryngologist or a pulmonologist.

When to Admit



. Patient at high risk for tuberculosis for whom
compliance with respiratory precautions is uncertain.

. Need for urgent bronchoscopy, such as suspected
foreign body.

« Smoke or toxic fume inhalational injury.

. Intractable cough despite treatment, when cough
impairs gas exchange or in patients at high risk for
barotraumas (eg, recent pneumothorax).
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DYSPNEA

» Fever.

» Cough.

» Chest pain.

» Vital sign measurements; pulse oximetry.
» Cardiac and chest examination.

» Chest radiography.

» Arterial blood gas measurement.

General Considerations

Dyspnea is a subjective experience or perception of uncomfortable
breathing. However, the relationship between level of dyspnea and
the severity of underlying disease varies widely across individuals.
Dyspnea can result from conditions that increase the mechanical
effort of breathing (eg, COPD, restrictive lung disease, respiratory
muscle weakness), from conditions that produce compensatory
tachypnea (eg, hypoxemia or acidosis), or from psychogenic
origins. Rate of onset, previous dyspnea, medications,
conorbidities, psychological profile, and severity of underlying
disorder play a role in how and when persons present with
dyspnea. In patients with established COPD, the patient-reported
severity of dyspnea is superior to forced expiratory volume in 1
second (FEV)) in predicting quality of life and 5-year mortality.

Clinical Findings
A. Symptoms

The duration, severity, and periodicity of dyspnea influence the
termpo of the clinical evaluation. Rapid onset, severe dyspnea in the
absence of other clinical features should raise concern for
preumothorax, pulmonary embolism, or increased left ventricular



end-diastolic pressure (LVEDP). Spontancous pneumothorax is
usually accompanied by chest pain and occurs most often in thin,
young males, or in those with underlying lung disease. Pulmonary
embolism should always be suspected when a patient with new
dyspnea reports a recent history (previous 4 weeks) of prolonged
immobilization, estrogen therapy, or other risk factors for deep
venous  thrombosis (DVT) (eg  previous history of
thromboembolism, cancer, obesity, lower extremity trauma) and
when the cause of dyspnea is not apparent. Silent myocardial
infarction, which occurs more frequently in diabetic persons and
wormen, can result in acute heart failure and dyspnea.

Accompanying symptons provide important clues to various
etiologies of dyspnea. When cough and fever are present,
pulmonary disease (particularly infections) is the primary concern,
although myocarditis, pericarditis, and septic emboli can also
present in this manner. Chest pain should be further characterized as
acute or chronic, pleuritic or exertional. Although acute pleuritic
chest pain is the rule in acute pericarditis and pneumothorax, most
patients with pleuritic chest pain in the outpatient clinic have pleurisy
due to acute viral respiratory tract infection. Periodic chest pain that
precedes the onset of dyspnea is suspicious for myocardial ischemia
as well as pulmonary embolism When associated with wheezing,
most cases of dyspnea are due to acute bronchitis; however, when
acute bronchitis seems unlikely, the clinician should also consider
new-onset asthma, foreign body, and vocal cord dysfunction.

When a patient reports prominent dyspnea with mild or no
accompanying features, consider noncardiopulmonary causes of
impaired oxygen delivery (anemia, methemoglobinemia, cyanide
ingestion, carbon monoxide), metabolic acidosis due to a variety of
conditions, panic disorder, and chronic pulmonary embolism

Table 2-2. Clinical findings suggesting obstructive airway disease.

Adjusted Likelihood
Ratios

Factor H Factor




| | Present | Absent |
> 40 pack-years smoking 11.6 0.9

Age = 45 years 1.4 0.5
Maximum laryngeal height < 36 07

4 cm

All three factors 58.5 0.3

Reproduced, with permission, from Straus SE et al. The accuracy of patient
history, wheezing, and laryngeal measurements in diagnosing obstructive
airway disease. CARE-COAD1 Group. Clinical Assessment of the
Reliability of the Examination—Chronic Obstructive Arways Disease.
JAVA 2000 Apr 12;283(14):1853—7.

B. Physical Examination

A focused physical examination should include evaluation of the
head and neck, chest, heart, and lower extremities. Visual
inspection of the patient's respiratory pattern can suggest
obstructive airway disease (pursed-lip breathing, use of extra
respiratory muscles,  barrel-shaped  chest), pneumothorax
(asymmetric  excursion), or metabolic acidosis  (Kussmaul
respirations). Patients with impending upper airway obstruction (eg,
epiglottitis, foreign body), or severe asthma exacerbation,
sometimes assume a tripod position. Focal wheezing raises the
suspicion for a foreign body or other bronchial obstruction.
Maximum laryngeal height (the distance between the top of the
thyroid cartilage and the suprasternal notch at end expiration) is a
measure of hyperinflation. Obstructive airway disease is virtually
nonexistent when a nonsmoking patient younger than 45 years has a
maximum laryngeal height < 4 cm (Table 2-2). Absent breath
sounds suggests a pneumothorax. An accentuated pulmonic
component of the second heart sound (loud P2) is a sign of
pulmonary hypertension and pulmonary embolism

A systematic review has identified several clinical predictors of
increased LVEDP useful in the evaluation of dyspneic patients with
no prior history of CHF (Table 2-3). When none is present, there is
a very low probability (< 10%) of increased LVEDP, and when
two or more are present, there is a very high probability (> 90%) of
increased LVEDP.

C. Diagnostic Studies



Causes of dyspnea that can be managed without chest radiography
are few: ingestions causing lactic acidosis, methemoglobinemia, and
carbon monoxide poisoning. The diagnosis of pneumonia should be
confirmed by chest radiography in most patients. When COPD
exacerbation is severe enough to require hospitalization, results of
chest radiography can influence management decisions in up to 20%
of patients. Chest radiography is fairly sensitive and specific for
new-onset CHF (represented by redistribution of pulmonary venous
circulation) and can help guide treatment decisions in patients with
dyspnea secondary to cardiac disease. End-expiratory chest
radiography enhances detection of a small pneumothorax.

Table 2-3. Clinical findings suggesting increased left ventricular
end-diastolic pressure.

Tachycardia

Systolic hypotension

Jugular venous distention (> 5-7 cm H20)1
Hepatojugular reflux (> 1 cm)2

Crackles, especially bibasilar

Third heart sound2

Lower extremity edema

Radiographic pulmonary vascular redistribution or
cardiomegaly!

These findings are particularly helpful.

2Proper abdominal compression for evaluating hepatojugular reflux
requires > 30 seconds of sustained right upper quadrant abdominal
compression.

3Cardiac auscultation of the patient at 45-degree angle in left lateral
decubitus position doubles the detection rate of third heart sounds.
Source: Badgett RG et al. Can the clinical examination diagnose left-sided
heart failure in adults? JAVA 1997 Jun 4;277(21):1712-9.

A normal chest radiograph has substantial diagnostic value.
When there is no physical examination evidence of COPD or CHF
and the chest radiograph is normal, the major remaining causes of
dyspnea include pulmonary embolism, upper airway obstruction,
foreign body, anemia, and metabolic acidosis. If a patient has
tachycardia and hypoxemia but a normal chest radiograph and
electrocardiogram (ECG), then further tests to exclude pulmonary
emboli are warranted (see Chapter 9), provided blood tests
exclude significant anemia or metabolic acidosis. High-resolution



chest CT is particularly useful in the evaluation of pulmonary
embolism and has the added benefit of providing information about
interstitial and alveolar lung disease.

Serum or whole blood brain natriuretic peptide (BNP) testing
can be useful in distinguishing cardiac from non-cardiac causes of
dyspnea in the emergency department, since elevated BNP levels
are both sensitive and specific for increased LVEDP in symptomatic
persons.

Persistent uncertainty following clinical examination and routine
diagnostic testing warrants arterial blood gas measurement. With
two notable exceptions (carbon monoxide poisoning and cyanide
toxicity), arterial blood gas measurement distinguishes increased
mechanical effort causes of dyspnea (respiratory acidosis with or
without hypoxemia) from compensatory tachypnea (respiratory
alkalosis with or without hypoxemia or metabolic acidosis) from
psychogenic dyspnea (respiratory alkalosis). Carbon monoxide and
cyanide impair oxygen delivery with minimal alterations in Poy;
percent carboxyhemoglobin identifies carbon monoxide toxicity.
Cyanide poisoning should be considered in a patient with profound
lactic acidosis following exposure to burning vinyl (such as a theater
fire or industrial accident). Suspected carbon monoxide poisoning
or methemoglobinemia can also be confimed with venous
carboxyhemoglobin or methemoglobin levels.

Because arterial blood gas testing is impractical in most
outpatient settings, pulse oximetry has assumed a central role in
the office evaluation of dyspnea. Oxygen saturation values above
96% almost always correspond with a Po, > 70 mm Hg, and
values < 94% almost always represent clinically —significant
hypoxemia. Important exceptions to this rule include carbon
monoxide toxicity, which leads to a normal oxygen saturation (due
to the simlar wavelengths of oxyhemoglobin  and
carboxyhemoglobin), and methemoglobinemia, which results in an
oxygen saturation of about 85% that fails to increase with
supplemental oxygen. A delirious or obtunded patient with
obstructive lung disease warrants immediate measurement of arterial
blood gases to exclude hypercapnia and the need for intubation,
regardless of the oxygen saturation. When pulse oximetry yields
equivocal results, assessment of desaturation with ambulation (eg, a
brisk walk around the clinic) can be a useful finding (eg, when
Preumocystis jiroveci pneumonia is suspected) for confirming
impaired gas exchange.



Episodic dyspnea can be challenging if an evaluation cannot be
performed during symptoms. Life-threatening causes  include
recurrent pulmonary embolism, myocardial ischemia, and reactive
airway disease. When associated with audible wheezing, vocal cord
dysfunction should be considered, particularly in a young woman
who does not respond to asthima therapy. Spirometry is very helpful
in further classifying patients with obstructive airway disease but is
rarely needed in the initial or emergent evaluation of patients with
acute dyspnea.

Differential Diagnosis

Acute dyspnea, particularly as the chief complaint, demands urgent
evaluation. Urgent and emergent conditions causing acute dyspnea
include pneurmonia, COPD, asthma, pneumothorax, pulmonary
embolism, cardiac disease (eg, CHF, acute myocardial infarction,
valvular dysfunction, arrhythmia, cardiac shunt), metabolic acidosis,
cyanide toxicity, methemoglobinemia, and carbon monoxide
poisoning.

Treatment

The treatment of urgent or emergent causes of dyspnea should aim
to relieve the underlying cause. Pending diagnosis, patients with
hypoxemia should be immediately provided supplemental oxygen
unless significant hypercapnia is present or strongly suspected
pending arterial blood gas measurement. Dyspnea frequently occurs
in patients nearing the end of life; whereas opioid therapy can
provide substantial relief independent of the severity of hypoxemia,
oxygen therapy appears to be most beneficial to patients with
significant hypoxemia (see Chapter 5). A recent randomized trial
showed no benefit of supplemental oxygen when patients with life-
limiting illness have Pao, > 55 mm Hg In patients with severe
COPD, oxygen therapy improves mnortalty and exercise
performance. Pulmonary rehabilitation programs are another
therapeutic option for patients with moderate to severe COPD or
interstitial pulmonary fibrosis.

When to Refer



« Patients with advanced COPD should be referred to a
pumonologist, and patients with CHF or valvular heart
disease should be referred to a cardiologist following acute
stabilization.

« Cyanide toxicity should be managed in conjunction with
a toxicologist.

When to Admit

Impaired gas exchange from any cause or high risk of
pulmonary embolism pending definitive diagnosis.
« Suspected cyanide poisoning.

Cranston JM et al. Oxygen therapy for dyspnoea in adults.
Cochrane Database Syst Rev. 2008 Jul 16; (3):CD004769.
[PMID: 18646110]

Hildebrandt P et al. Amino-terminal pro-B-type natriuretic peptide
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HEMOPTYSIS

» Smoking history.

» Fever, cough, and other symptons of lower respiratory tract
infection.

» Nasopharyngeal or gastrointestinal bleeding.

» Chest radiography and complete blood count.

General Considerations

Hemoptysis is the expectoration of blood that originates below the
vocal cords. It is commonly classified as trivial, mild, or massive—
the latter defined as more than 200-600 mL (about 1-2 cups) in 24
hours. The dividing lines are arbitrary, since the amount of blood is
rarely quantified with precision. Massive hemoptysis can be usefully
defined as any amount that is hemodynamically significant or
threatens ventilation, in which case the initial management goal is not



diagnostic but therapeutic.

The lungs are supplied with a dual circulation. The pulmonary
arteries arise from the right ventricle to supply the pulmonary
parenchyma in a low-pressure circuit. The bronchial arteries arise
fromthe aorta or intercostal arteries and carry blood under systemic
pressure to the airways, blood vessels, hila, and visceral pleura.
Although the bronchial circulation represents only 1-2% of total
pulmonary blood flow; it can increase dramatically under conditions
of chronic inflammation—eg, chronic bronchiectasis—and is
frequently the source of hemoptysis.

The causes of hemoptysis can be classified anatomically. Blood
may arise from the airways in COPD, bronchiectasis, and
bronchogenic carcinoma; from the pulmonary vasculature in left
ventricular failure, mitral stenosis, pulmonary embolism, and
arteriovenous malformations; or from the pulmonary parenchyma in
pneumonia, inhalation of crack cocaine, or granulomatosis with
polyangitis [formerly Wegener granulomatosis]). Diffise alveolar
hemorrhage is due to small vessel bleeding usually caused by
autoimmune or hematologic disorders and results in alveolar
infiltrates on chest radiography. Most cases of hemoptysis
presenting in the outpatient setting are due to infection (eg, acute or
chronic bronchitis, pneumonia, tuberculosis). Hemoptysis due to
Iung cancer increases with age, accounting for up to 20% of cases
among the elderly. Less commonly (< 10% of cases), pulmonary
venous hypertension (eg, mitral stenosis, pulmonary embolism)
causes hemoptysis. Most cases of hemoptysis that have no visible
cause on CT scan or bronchoscopy will resolve within 6 months
without treatment, with the notable exception of patients at high risk
for lung cancer (smokers older than 40 years). latrogenic
hemorthage may follow transbronchial g  biopsies,
anticoagulation, or pulmonary artery rupture due to distal placement
of a balloon-tipped catheter. No cause is identified in up to 15—
30% of cases.

Clinical Findings
A. Symptoms
Blood-tinged sputum in the setting of an upper respiratory tract

infection in an otherwise healthy, young (age < 40 years)
nonsmoker does not warrant an extensive diagnostic evaluation if



the hemoptysis subsides with resolution of the infection. However,
hemoptysis is fiequently a sign of serious disease, especially in
patients with a high prior probability of underlying pulmonary
pathology. One should not distinguish between blood-streaked
sputum and cough productive of blood alone with regard to the
evaluation plan. The goal of the history is to identify patients at risk
for one of the disorders listed above. Pertinent features include past
or current tobacco use, duration of symptoms, and the presence of
respiratory infection. Nonpulmonary sources of hemorrhage—from
the nose or the gastrointestinal tract—should also be excluded.

B. Physical Examination

Elevated pulse, hypotension, and decreased oxygen saturation
suggest large volume hemorrhage that warrants emergent evaluation
and stabilization. The nares and oropharynx should be carefully
inspected to identify a potential upper airway source of bleeding.
Chest and cardiac examination may reveal evidence of CHF or
mitral stenosis.

C. Diagnostic Studies

Diagnostic evaluation should include a chest radiograph and
conplete blood count. Kidney finction tests, urinalysis, and
coagulation studies are appropriate in specific circumstances.
Hematuria that accompanies hemoptysis may be a clue to
Goodpasture syndrome or vasculitis. Flexible bronchoscopy reveals
endobronchial cancer in 3-6% of patients with hemoptysis who
have a normal (non-lateralizing) chest radiograph. Nearly all of
these patients are smokers over the age of 40, and most will have
had symptons for more than 1 week. Bronchoscopy is indicated in
such patients. High-resolution chest CT scan complements
bronchoscopy and should be strongly considered in patients with
normal chest radiograph and low risk for malignancy. It can
visualize  unsuspected  bronchiectasis  and  arteriovenous
malformations and will show central endobronchial lesions in many
cases. High-resolution chest CT scanning is the test of choice for
suspected small peripheral malignancies. Helical CT pulmonary
angjography has become the initial test of choice for evaluating
patients with suspected pulmonary embolism, although caution
should be taken to avoid large contrast loads in patients with even
mild chronic kidney disease (serum creatinine > 2.0 g/dL or rapidly



rising creatinine in normal range).
Treatment

The management of mild hemoptysis consists of identifying and
treating the specific cause. Massive hemoptysis is life-threatening.
The airway should be protected with endotracheal intubation,
ventilation ensured, and effective circulation maintained. If the
location of the bleeding site is known, the patient should be placed
in the decubitus position with the involved lung dependent.
Uncontrollable hemorrhage warrants rigid bronchoscopy and
surgical consultation. In stable patients, flexible bronchoscopy may
localize the site of bleeding, and angiography can embolize the
involved bronchial arteries. Embolization is effective initially in 85%
of cases, although rebleeding may occur in up to 20% of patients
over the following year. The anterior spinal artery arises from the
bronchial artery in up to 5% of people, and paraplegia may result if
it is inadvertently cannulated.

When to Refer

. When bronchoscopic evaluation of lower respiratory
tract is required, refer patients to a pulmonologist.

« Patients should be referred to an otolaryngologist for
evaluation of upper respiratory tract bleeding source.

. Patients with severe coagulopathy complicating



management should be referred to a hematologist.

When to Admit

« To stabilize bleeding process in patients at risk for or
experiencing massive hemoptysis.

« To correct disordered coagulation (clotting factors or
platelets, or both).

« To stabilize gas exchange.
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CHEST PAIN

» Chest pain onset, character, location/size, duration, periodicity,
and exacerbators.

» Shortness of breath.

¥ Vital signs.

» Chest and cardiac examination.

» Electrocardiography.

» Biomarkers of myocardial necrosis.

General Considerations

Chest pain (or chest discomfort) is a common symptom that can
occur as a result of cardiovascular, pulmonary, pleural, or
nusculoskeletal disease, esophageal or other gastrointestinal
disorders, or anxiety states. The frequency and distribution of life-
threatening causes of chest pain, such as acute coronary syndrome
(ACS), pericarditis, aortic dissection, pulmonary embolism,
pneumonia, and esophageal perforation, vary substantially between
clinical settings. Systemic lupus erythematosus, theumatoid arthritis,
and HIV are conditions that confer a strong risk for coronary artery
disease. Because pulmonary embolism can present with a wide



variety of symptoms, consideration ofthe diagnosis and rigorous
risk factor assessment for venous thromboembolism (VTE) is
critical. Classic VTE risk factors include cancer, trauma, recent
surgery, prolonged immobilization, pregnancy, oral contraceptives,
and family history and prior history of VTE. Other conditions
associated with increased risk of pulmonary embolism include CHF
and COPD. Although uncommon in the office setting, delays in
diagnosing life-threatening causes of chest pain can result in serious
morbidity and mortality.

Clinical Findings
A. Symptoms

Myocardial ischemia is usually described as dull, aching sensation of
“pressure,” “tightness,” “squeezing,” or “gas,” rather than as sharp
or spasmodic. Ischemic symptons usually subside within 5-20
minutes but may last longer. Progressive symptoms or symptoms at
rest may represent unstable angina. Prolonged chest pain episodes
might represent myocardial infarction, although up to one-third of
patients with acute myocardial infarction do not report chest pain.
When present, pain due to myocardial ischemia is commonly
accompanied by a sense of anxiety or uneasiness. The location is
usually retrosternal or left precordial Because the heart lacks
somatic innervation, precise localization of pain due to cardiac
ischemia is difficult; the pain is commonly referred to the throat,
lower jaw, shoulders, inner arms, upper abdomen, or back.
Ischemic pain may be precipitated or exacerbated by exertion, cold
temperature, meals, stress, or combinations of these factors and is
usually relieved by rest. However, many episodes do not conform
to these patterns; and atypical presentations of ACS are more
common in the elderly, women, and persons with diabetes. Other
symptoms that are associated with ACS include shortness of
breath; dizziness; a feeling of impending doom; and vagal
symptons, such as nausea and diaphoresis. In the elderly, fatigue is
a common presenting complaint of ACS. Likelihood ratios for
cardinal symptoms considered in the evaluation of acute myocardial
infarction are summarized in Table 2-4.

Hypertrophy of either ventricle or aortic stenosis may also give
rise to chest pain with less typical features. Pericarditis may produce
pain that is greater when supine than upright and may increase with



respiration, coughing, or swallowing. Pleuritic chest pain is usually
not ischemic, and pain on palpation may indicate a musculoskeletal
cause. Aortic dissection classically produces an abrupt onset of
tearing pain of great itensity that often radiates to the back;
however, this classic presentation occurs in a small proportion of
cases. Anterior aortic dissection can also lead to myocardial or
cerebrovascular ischemia.

Pulmonary embolism has a wide range of clinical presentations,
with chest pain present in only 75% of cases. The chief objective in
evaluating patients with suspected pulmonary embolism is to assess
the patient's clinical risk for VIE based on medical history and
associated signs and symptoms (see above and Chapter 9).
Esophageal perforation of the thoracic region is another cause of
chest pain, with most cases resulting from medical procedures of the
esophagus.

Table 2-4. Likelihood ratios (LRs) for clinical features associated
with acute myocardial infarction.

LR+ (95%

Clinical Feature cl)

History
Chest pain that radiates to the leftarm [[2.3 (1.7-3.1)
Chest pain that radiates to the right

shoulder RO(4=90)
Chest pain that radiates to both arms ;/41 2(?'6_
Pleuritic chest pain 0.2 (0.2-0.3)
Sharp or stabbing chest pain 0.3 (0.2-0.5)
Positional chest pain 0.3 (0.2-0.4)
Chest pain reproduced by palpation 0.2-0.4'
Nausea or vomiting 1.9 (1.7-2.3)
Diaphoresis 2.0 (1.9-2.2)

Physical examination
Systolic blood pressure <80 mmHg  [[3.1 (1.8-5.2)
Pulmonary crackles 2.1 (1.4-3.1)




[ Tnird heart sound [3.2(1.6-6.5)
[Electrocardiogram

Any ST segment elevation (= 1 mm) 1;.2)(7'1_
Any ST segment depression 3.2 (2.5-4.1)
Any Qwave 3.9 (2.7-7.7)
Any conduction defect 2.7 (1.4-54)
New ST segment elevation (= 1 mm) 5.7-53.91
New ST segment depression 3.0-5.2"
New Q wave 5.3-24.81

’ 6.3 (2.5—-
New conduction defect 15.7)

Heteregenous studies do not allow for calculation of a point estimate.
Adapted, with permission, from Panju AA et al. The rational clinical
examination. Is this patient having a myocardial infarction? JAMA 1998 Oct
14;280(14):1256-63.

B. Physical Examination

Findings on physical examination can occasionally yield important
clues to the underlying cause of chest pain; however, a normal
physical examination should never be used as the sole basis for
ruling-out most diagnoses, particularly ACS and aortic dissection.
Vital sign measurement, including pulse oximetry, is always the first
step for assessing the urgency and tempo of the subsequent
examination and diagnostic work-up.

Findings that increase the likelihood of ACS include diaphoresis,
hypotension, S3 or S4 gallop, pulmonary crackles, or elevated
jugular venous pressure (see Table 2-4). Although chest pain that is
reproducible or worsened with palpation strongly suggests a
nusculoskeletal cause, up to 15% of patients with ACS will have
reproducible chest wall tenderness. Pointing to the location of the
pain with one finger has been shown to be highly correlated with
nonischemic chest pain. Aortic dissection can result in differential
blood pressures (> 20 mm Hg), pulse anplitude deficits, and new
diastolic murmurs. Although hypertension is considered the rule in
patients with aortic dissection, systolic blood pressure < 100 mm
Hg is present in up to 25% of patients.

A cardiac fiiction rub represents pericarditis until proven



otherwise. It can best be heard with the patient sitting forward at
end-expiration. Tamponade should be excluded in all patients with a
clinical diagnosis of pericarditis by assessing pulsus paradoxus (a
decrease in systolic blood pressure during inspiration > 10 mm Hg)
and inspection of jugular venous pulsations. Subcutancous
emphysema is common following cervical esophageal perforation
but present in only about one-third of thoracic perforations (ie,
those most commonly presenting with chest pain).

The absence of physical examination findings in patients with
suspected pulmonary embolism usually serves to increase the
likelihood of pulmonary embolism, although a normal physical
examination is also compatible with the much more common
conditions of panic/anxiety disorder and musculoskeletal disease.

C. Diagnostic Studies

Unless a competing diagnosis can be confimed, an ECG i
warranted in the initial evaluation of most patients with acute chest
pain to help exclude ACS. ST segment elevation is the ECG finding
that is the strongest predictor of acute myocardial infarction (see
Table 2-4); however, up to 20% of patients with ACS can have a
normal ECG. A 2007 study concluded that patients with suspected
ACS can be safely removed from cardiac monitoring in the
emergency department if they are pain-free at inttial physician
assessment and have a normal or nonspecific ECG. This decision
rule had 100% sensitivity for serious arrhythmia (95% confidence
interval, 80—100%), but deserves further validation. Clinically stable
patients with cardiovascular disease risk factors, normal ECG,
normal cardiac biomarkers and no alternative diagnosis should be
followed-up with a timely exercise stress test that includes perfusion
imaging. The ECG can also provide evidence for alternative
diagnoses, such as pericarditis and pulmonary embolism Chest
radiography is often useful in the evaluation of chest pain, and is
always indicated when cough or shortness of breath accompanies
chest pain. Findings of pneumomediastinum or new pleural effusion
are consistent with esophageal perforation. Sixty-four—slice CT
coronary angiography has been studied for diagnosing acute
coronary syndromes and predicting outcomes in the emergency
department. One study of 58 patients found a high positive
predictive value for diagnosing acute coronary syndromes, and a
negative predictive value of 97%. Another study found that it



compared favorably with stress nuclear imaging in the detection and
exclusion of ACS in low-risk chest pain patients. CT is the study of
choice at most centers for the diagnosis of esophageal perforation
as well as for aortic dissection (helical CT). Current generation
highly-sensitive assays for cardiac troponin I have been studied in
an effort to more rapidly prognosticate outcomes in patients
presenting with suspected ACS. Patients presenting to the
emergency department with chest pain of intermediate or high
probability for ACS without electrocardiographic or biomarker
evidence of a myocardial infarction can be safely discharged from
an observation unit after stress cardiac magnetic imaging.

The role of computed tomographic coronary calcium assessment
in the evaluation of chest pain in the emergency department is still
being defined.

In the evaluation of pulmonary embolism diagnostic test
decisions and results must be interpreted in the context of the
clinical likelihood of VTE. A negative D-dimer test is helpful for
excluding pulmonary embolism in patients with low clinical
probability of VTE (3 month incidence = 0.5%); however, the 3-
month risk of VTE among patients with intermediate and high risk of
VTE is sufficiently high in the setting of a negative D-dimer test
(3.5% and 21.4%, respectively) to warrant further imaging given the
life-threatening nature of this condition if left untreated. CT
angography (with helical or multidetector CT imaging) has replaced
ventilation-perfusion scanning as the preferred diagnostic test for
pulmonary embolism, having approximately 90-95% sensitivity and
95% specificity for detecting pulmonary embolism (compared with
pulmonary  angiography). However, according to guidelines
published by the American Academy of Family Physicians and the
Anerican College of Physicians (AAFP/ACP), the sensitivity of
helical CT is probably not sufficiently high to exclude pulmonary
embolism among patients with high clinical probability of VTE, in
whom lower extremity ultrasound or pulmonary angjogram may be
appropriate. When ventilation-perfusion scanning is performed, only
results that are normal or high probability are useful for improving
one's clinical assessment of pulmonary embolism.

Panic disorder is a common cause of chest pain, accounting for
up to 25% of cases that present to emergency departments and a
higher proportion of cases presenting in primary care office
practices. Features that correlate with an increased likelihood of
panic disorder include absence of coronary artery disease, atypical



quality of chest pain, female sex, younger age, and a high level of
self-reported anxiety.

Treatment

Treatment of chest pain should be guided by the underlying etiology.
The term “noncardiac chest pain” is used to describe patients who
evade diagnosis affer receiving extensive work-up. Although under-
studied, one small trial of patients with noncardiac chest pain found
that about half fulfilled criteria for anxiety or depression and almost
half reported symptom improvement with high-dose proton-pump
inhibitor therapy.

When to Refer

« Refer patients with poorly controlled, noncardiac chest
pain to a pain specialist.
« Refer patients with sickle cell anemia to a hematologist.



When to Admit

« Failure to adequately exclude (to a sufficient degree)
life-threatening causes of chest pain, particularly
myocardial infarction, dissecting aortic aneurysm,
pulmonary embolism, and esophageal rupture.

< Pain control for rib fracture that impairs gas exchange.
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PALPITATIONS

» Forceful, rapid, or irregular beating of the heart.

» Rate, duration, and degree of regularity of heart beat.
= Age at first episode.

» Factors that precipitate or terminate episodes.

» Light-headedness or syncope.

» Neck pounding.

» Chest pain.

General Considerations

Palpitations are defined as an unpleasant awareness of the forceful,
rapid, or iregular beating of the heart. They are a common
presenting complaint and are usually benign; however, they are
occasionally the symptom of a life-threatening arrhythmia. To avoid
missing a dangerous cause of the patient's symptom, clinicians
sometimes pursue expensive and invasive testing when a



conservative diagnostic evaluation is sufficient. The converse is also
true; in one study, 54% of patients with supraventricular tachycardia
were initially wrongly diagnosed with panic, stress, or anxiety
disorder. A disproportionate number of these misdiagnosed patients
are women.

Clinical Findings
A. Symptoms

Although described by patients in a myriad of ways, guiding the
patient through a careful description of their palpitations may
indicate a mechanism and narrow the differential diagnosis. Pertinent
questions include the age at first episode; precipitants; and the rate,
duration, and degree of regularity of the heart beat during the
subjective palpitations. The examiner can ask the patient to “tap
out” the rhythm with their fingers. The circumstances associated
with onset and termination can also be helpful in determining the
cause. Palpitations that start and stop abruptly suggest
supraventricular or ventricular tachycardias. Patient-terminated
palpitations using vagal maneuvers (such as the Valsalva maneuver)
suggests supraventricular tachycardia.

Three common descriptions of palpitations are (1) “flip-flopping”
(or “stop and start”), often caused by premature contraction of the
atrium or ventricle, with the perceived “stop” from the pause
following the contraction, and the “start” from the subsequent
forceful contraction; (2) rapid “fluttering in the chest,” with regular
“fluttering” suggesting supraventricular or ventricular arrhythmias
(including sinus tachycardia) and irregular “fluttering” suggesting
atrial fibrillation, atrial flutter, or tachycardia with variable block; and
(3) “pounding in the neck” or neck pulsations, often due to
“cannon” A waves in the jugular venous pulsations that occur when
the right atrium contracts against a closed tricuspid valve.

Palpitations associated with chest pain suggests ischemic heart
disease, or if the chest pain is relieved by leaning forward,
pericardial disease is suspected. Palpitations associated with light-
headedness, presyncope, or syncope suggests hypotension and may
signify a life-threatening cardiac arrhythmia. Palpitations that occur
regularly with exertion suggests a rate-dependent bypass tract or
hypertrophic cardionyopathy. If a benign etiology for these
concerning symptoms cannot be ascertained at the index visit, then



ambulatory monitoring or prolonged cardiac monitoring in the
hospital might be warranted.

Noncardiac symptoms should also be elicited since the
palpitations may be caused by a normal heart responding to a
metabolic or inflammatory condition. Weight loss may suggest
hyperthyroidism. Palpitations can be precipitated by vomiting or
diarthea that leads to electrolyte disorders and hypovolemia.
Palpitations associated with hyperventilation, hand tingling, and
nervousness are common when anxiety or panic disorder is the root
cause.

B. Physical Examination

It is uncommon for the clinician to have the opportunity to examine
a patient during an episode of palpitations. However, careful
cardiovascular examination can find abnormalities that can increase
the likelihood of specific cardiac arrhythmias. The midsystolic click
of mitral valve prolapse can suggest the diagnosis of a
supraventricular arrhythmia as the cause for the palpitations. The
harsh holosystolic murmur of hypertrophic cardiomyopathy, which
occurs along the left sternal border and increases with the Valsalva
maneuver, suggests atrial fibrillation or ventricular tachycardia. The
presence of dilated cardiomyopathy, suggested on examination by a
displaced and enlarged cardiac point-of-maximal impulse, increases
the likelihood of ventricular tachycardia and atrial fibrillation. In
patients with chronic atrial fibrillation, in-office exercise (eg, a brisk
walk in the hallway) may reveal an intermittent accelerated
ventricular response as the cause of the palpitations. The clinician
should also look for signs of hyperthyroidism such as
tremulousness, brisk deep tendon reflexes, fine hand tremor, or
signs of stimulant drug use (such as dilated pupils or skin or nasal
septal lesions). The presence of visible neck pulsations (LR, 2.68;
95% CI, 1.25-5.78) in association with palpitations increases the
likelihood of atrioventricular nodal reentry tachycardia.

C. Diagnostic Studies

The two cardiac studies that are commonly used in the initial
evaluation of a patient with palpitations are the 12-lead ECG and
ambulatory monitoring devices, such as the Holter monitor or the
event recorder.

A 12-lead ECG should be performed on all patients reporting



palpitations because it can provide evidence for a wide variety of
causes. Although in most instances a specific arrhythmia will not be
detected on the tracing, a careful evaluation of the ECG can help
the clinician deduce a likely etiology in certain circunstances.

For instance, bradyarrhythmias and heart block can be
associated with ventricular ectopy or escape beats that may be
experienced as palpitations by the patient. Evidence of prior
niyocardial infarction by history or on ECG (eg, Q waves) increases
the patient's risk for nonsustained or sustained ventricular
tachycardia. Ventricular preexcitation (Wolft-Parkinson-White
syndrome) is suggested by a short PR interval (< 0.20 ms) and
delta waves (upsloping PR segments). Left ventricular hypertrophy
with deep septal Q waves in I, AVL, and V4 through V6 is seen in
patients with hypertrophic obstructive cardiomyopathy. The
presence of left atrial enlargement as suggested by a terminal P-
wave force in V1 more negative than 0.04 nsec and notched in
lead I reflects a patient at increased risk for atrial fibrillation. A
prolonged QT interval and abnormal T-wave morphology suggests
the long-QT syndrome, which puts patients at increased risk for
ventricular tachycardia.

For high-risk patients (Table 2-5), further diagnostic studies are
warranted. A step-wise approach has been suggested—starting
with ambulatory monitoring devices (Holter monitoring if the
palpitations are expected to occur within the subsequent 72-hour
period, event monitoring if less frequent), followed by invasive
electrophysiologic testing if the ambulatory monitor records a
worrisome arthythmia or if serious arrhythmias are strongly
suspected despite normal findings on an appropriate ambulatory
monitor.

In patients with a prior myocardial infarction, ambulatory cardiac
monitoring or signal-averaged-ECG are appropriate next steps to
assess ventricular tachycardia. ECG exercise testing is appropriate
in patients who have palpitations with physical exertion and patients
with suspected coronary artery disease. Echocardiography is useful
when physical examination or ECG suggests structural abnormalities
or decreased ventricular function.

Differential Diagnosis

When assessing a patient with palpitations in an urgent care setting,
the clinician must ascertain whether the symptons represent (1) an



arrhythmia that is minor and transient, (2) significant cardiovascular
disease, (3) a cardiac manifestation of a systemic disease such as
thyrotoxicosis, or (4) a benign somatic symptom that is amplified by
underlying psychosocial characteristics of the patient.

Table 2-5. Palpitations: Patients at high risk for a cardiovascular
cause.

Historical risk factors
Family history of significant arrhythmias

Personal or family history of syncope or resuscitated
sudden death

History of myocardial infarction (and likely scarred
myocardium)

Physical examination findings

Structural heart disease such as dilated or
hypertrophic cardiomyopathies

Valvular disease (stenotic or regurgitant)
[ECG findings

Long QT syndrome

Bradycardia

Second- or third-degree heart block

Sustained ventricular arrhythmias

Palpitations in patients with a known history of cardiac disease or
palpitations that occur during sleep increase the likelihood of a
cardiac arrhythmia. A history of panic disorder or palpitations that
last < 5 minutes make a cardiac arthythmia slightly less likely.
Patients who seek medical attention in the emergency department
instead of a medical clinic are more likely to have a cardiac etiology
(47% versus 21%), while psychiatric causes are more common
among patients with palpitations who seek medical attention in
office practices (45% versus 27%). In a study of patients who went
to a university medical clinic with the chief complaint of palpitations,
etiologies were cardiac in 43%, psychiatric in 31%, and
miscellaneous in 10% (including illicit drugs, medications, anemia,
thyrotoxicosis, and mastocytosis).

Cardiac arrhythmias that can result in symptoms of palpitations



include sinus bradycardia; sinus, supraventricular, and ventricular
tachycardia; premature ventricular and atrial contractions; sick sinus
syndrome; and advanced atrioventricular block.

Nonarrhythmic cardiac causes of palpitations include valvular
heart discases, such as aortic insufficiency or stenosis, atrial or
ventricular septal defect, cardiomyopathy, congenital heart disease,
and pericarditis.

Noncardiac causes of palpitations include fever, dehydration,
hypoglycemia, anemia, thyrotoxicosis, and pheochromocytoma.
Drugs such as cocaine, alcohol, caffeine, and pseudoephedrine can
precipitate palpitations, as can prescription medications, including
digoxin, phenothiazines, theophylline, and B-agonists as well as
ephedra-containing herbal remedies or supplements, which are
banned by the US Food and Drug Administration.

The most common psychiatric causes of palpitations are anxiety
and panic disorder. The release of catecholamines during a panic
attack or significant stress can trigger an arrhythmia. Asking a single
question, “Have you experienced brief periods, for seconds or
minutes, of an overwhelming panic or terror that was accompanied
by racing heartbeats, shortness of breath, or dizziness?”” can help
identify patients with panic disorder.

Treatment

After ambulatory monitoring, most patients with palpitations are
found to have benign atrial or ventricular ectopy and nonsustained
ventricular tachycardia. In patients with structurally normal hearts,
these arrhythmias are not associated with adverse outcomes.
Abstention from caffeine and tobacco may help. Often, reassurance
suffices. If not, or in very symptomatic patients, a trial of a f3-
blocker may be prescribed. For treatment of specific atrial or
ventricular arrhythmias, see Chapter 10.

When to Refer



« For electrophysiologic studies.
«  For advice regarding treatment of atrial or ventricular
arrhythmias.

When to Admit



« Palpitations associated with syncope or near-syncope,
particularly when the patient is aged 75 years or older and
has an abnormal ECG, hematocrit < 30%, shortness of
breath, respiratory rate > 24/min, or a history of CHF.
< Patients with risk factors for a serious arrhythmia.
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LOWER EXTREMITY EDEMA

» History of venous thromboembolism.
» Symmetry.

» Pain.

» Dependence.

» Skin findings.

General Considerations

Acute and chronic lower extremity edema present important
diagnostic and treatment challenges. Lower extremities can swell in
response to increased venous or lymphatic pressures, decreased
intravascular oncotic pressure, increased capillary leak, and local
mjury or infection. Chronic venous insufficiency is by far the



most common cause, affecting up to 2% of the population, and the
incidence of venous insufficiency has not changed during the past 25
years. Venous insufficiency is a common complication of DVT;
however, only a small number of patients with chronic venous
insufficiency report a history of this disorder. Venous ulcer
formation commonly affects patients with chronic venous
insufficiency, and management of venous ulceration is labor-
intensive and expensive. Other causes of lower extremity edema
include cellulitis, musculoskeletal disorders (Baker cyst rupture,
gastrocnemius tear or rupture), lymphedema, CHF, cirrhosis, and
nephrotic syndrome as well as side effects from calcium channel
blockers, minoxidil, or thioglitazones.

Clinical Findings
A. Symptoms and Signs

Normal lower extremity venous pressure (in the erect position: 80
mm Hg in deep veins, 20-30 mm Hg in superficial veins) and
cephalad venous blood flow require competent bicuspid venous
valves, effective muscle contractions, and normal respirations.
When one or more of these components fail, venous hypertension
may result. Chronic exposure to elevated venous pressure by the
postcapillary venules in the legs leads to leakage of fibrinogen and
growth factors into the interstitial space, leukocyte aggregation and
activation, and obliteration of the cutaneous lymphatic network.
These changes account for the brawny, fibrotic skin changes
observed in patients with chronic venous insufficiency, and the
predisposition toward skin ulceration, particularly in the medial
malleolar area.

Among common causes of lower extremity swelling, DVT is the
most life-threatening. Clues suggesting DVT include a history of
cancer, recent limb immobilization, or confinement to bed for at
least 3 days following major surgery within the past month (Table
2-6). A search for alternative explanations is equally important in
excluding DVT. Bilateral involverment and significant improvement
upon awakening favor systemic causes (eg, venous insufficiency,
CHF, and cirthosis). “Heavy legs” are the most frequent symptom
among patients with chronic venous insufficiency, followed by
itching. Pain, particularly if severe, is uncommon in uncomplicated
venous insufficiency. Lower extremity swelling and inflammation in a



limb recently affected by DVT could represent anticoagulation
failure and thrombus recurrence but more often are caused by
postphlebitic syndrome with valvular incompetence. Other causes
of a painful, swollen calf include ruptured popliteal cyst, calf strain
or trauma, and cellulitis.

Lower extremity swelling is a familiar complication of therapy
with calcium channel blockers (particularly felodipine and
amlodipine), thioglitazones, and minoxidil. Bilateral lower extremity
edema can be a presenting symptom of nephrotic syndrome or
volume overload caused by renal failure. Prolonged airline flights (>
10 hours) are associated with increased risk of edema. In those
with low to medium risk of thromboembolism (eg, women taking
oral contraceptives), long flights are associated with a 2% incidence
of asymptomatic popliteal DVT.

Table 2-6. Risk stratification of adults referred for ultrasound to
rule out DVT.



Step 1: Calculate risk factor score
Score 1 point for each
Untreated malignancy
Paralysis, paresis, or recent plaster immobilization

Recently bedridden for > 3 days due to major surgery within
4 weeks

Localized tenderness along distribution of deep venous system
Entire leg swelling

Swelling of one calf == 3 cm more than the other (measured
10 ¢cm below tibial tuberosity)

Pitting edema
Collateral superficial (nonvaricose) veins

Alternative diagnosis as likely as or more likely than DVT:
subtract 2 points

Step 2: Obtain ultrasound
Score  Ultrasound Positive Ultrasound Negative

<0 Confirm with venogram  DVT ruled out

1-2 Treat for DVT Repeal ultrasound in 3-7 days

=3 Treat for DVT Confirm with venogram

B. Physical Examination

Physical examination should include assessment of the heart, lungs,
and abdomen for evidence of pulmonary hypertension (primary, or
secondary to chronic lung disease), CHF, or cirrhosis. Some
patients with cirrhosis have pulmonary hypertension without lung
disease. There is a spectrum of skin findings related to chronic
venous insufficiency that depends on the severity and chronicity of
the disease, ranging from hyperpigmentation and stasis dermatitis to
abnormulities highly specific for chronic venous insufficiency:
lipodermatosclerosis (thick brawny skin; in advanced cases, the
lower leg resembles an inverted champagne bottle) and atrophie
blanche (small depigmented muacules within areas of heavy



pigmentation). The size of both calves should be measured 10 cm
below the tibial tuberosity and elicitation of pitting and tenderness
performed. Swelling of the entire leg or swelling of one leg 3 cm
more than the other suggests deep venous obstruction. In normal
persons, the left calf'is slightly larger than the right as a result of the
left common iliac vein coursing under the aorta.

An ulcer located over the medial malleolus is a hallmark of
chronic venous insufficiency but can be due to other causes.
Shallow, large, modestly painful ulcers are characteristic of venous
insufficiency, whereas small, deep, and more painful ulcers are more
apt to be due to arterial insufficiency, vasculitis, or infection
(including cutaneous diphtheria). Diabetic vascular ulcers, however,
may be painless. When an ulcer is on the foot or above the mid calf,
causes other than venous insufficiency should be considered.

C. Diagnostic Studies

Most causes of lower extremity swelling can be demonstrated with
color duplex ultrasonography. Patients without an obvious cause of
acute lower extremity swelling (eg, calf strain) should have an
ultrasound performed, since DVT is difficult to exclude on clinical
grounds. Recently, a predictive rule has been developed that allows
a clinician to exclude a lower extremity DVT in patients without an
ultrasound if the patient has low pretest probability for DVT and has
a negative sensitive D-dimer test (the “Wells rule”). Assessment of
the ankle-brachial pressure index (ABPI) is important in the
management of chronic venous insufficiency, since peripheral arterial
disease may be exacerbated by compression therapy. This can be
performed at the same time as ultra-sound. Caution is required in
interpreting the results of ABPI in older patients and diabetics due
to decreased compressibility of their arteries. A dipstick urine test
that is strongly positive for protein can suggest nephrotic syndrome,
and a serum creatinine can help estimate kidney function.

Treatment

Treatment of lower extremity edema should be guided by the
underlying etiology. See relevant chapters for treatment of edema in
patients with CHF (Chapter 10), nephrosis (Chapter 22), cirrhosis
(Chapter 16), and lymphedema (Chapter 12). Edema resulting from
calcium channel blocker therapy responds to concomitant therapy



with ACE inhibitors or angiotensin receptor blockers.

In patients with chronic venous insufficiency without a comorbid
volume overload state (eg, CHF), it is best to avoid diuretic
therapy. These patients have relatively decreased intravascular
volume, and administration of diuretics may result in acute renal
insufficiency and oliguria. The most effective treatment involves (1)
leg elevation, above the level of the heart, for 30 minutes three to
four times daily, and during sleep; (2) compression therapy; and (3)
ambulatory exercise to increase venous return through calf muscle
contractions. A wide variety of stockings and devices are effective
in decreasing swelling and preventing ulcer formation. They should
be put on with awakening, before hydrostatic forces result in
edema. To control simple edema, 20-30 mm Hg is usually sufficient;
whereas, > 30-40 mm Hg is usually required to control moderate to
severe edemn associated with ulcer formation. Horse chestnut seed
extract has been shown in several randomized trials to be equivalent
to compression stockings and can be quite useful in nonarbulatory
patients. Patients with decreased ABPI should be managed in
concert with a vascular surgeon. Compression stockings (12—18
mm Hg at the ankle) are effective in preventing edema and
asymptomatic thrombosis associated with long airline flights in low-
to medium-risk persons. See Chapter 12 for treatment of venous
stasis ulcers.

When to Refer



« Chronic lower extremity ulcerations requiring specialist
wound care.

. Nephrotic syndrome should be managed with
nephrology consultation.

«  When there is coexisting severe arterial insufficiency
(claudication) complicating treatment with compression
stockings.

When to Admit



« Pending definitive diagnosis in patients at high risk for
DVT with normal lower extremity ultrasound.

« Concern forimpending compartment syndrome.

. Severe edema that impairs ability to ambulate or
perform activities of daily living.
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FEVER & HYPERTHERMIA

> Age.
» Localizing symptors.

> Weight loss.

» Joint pain.

» Injection substance use.

» Immunosuppression or neutropenia.
» History of cancer.

» Medications.

» Travel

General Considerations

The average normal oral body temperature taken in mid-morning is
36.7°C (range 36-37.4°C). This spectrum includes a mean and 2
standard deviations, thus encompassing 95%of a normal
population, measured in mid-moring (normal diurnal temperature



variation is 0.5-1°C). The normal rectal or vaginal temperature is
0.5°C higher than the oral temperature, and the axillary temperature
is correspondingly lower. Rectal temperature is more reliable than
oral temperature, particularly in patients who breathe through their
mouth or in tachypneic states.

Fever is a regulated rise to a new “set point” of body
temperature. When proper stimuli act on appropriate monocyte-
macrophages, these cells elaborate pyrogenic cytokines, causing
elevation of the set point through effects in the hypothalamus. These
cytokines include interleukin-1 (IL-1), tumor necrosis factor (TNF),
interferon-y, and interleukin-6 (IL-6). The elevation in temperature
results fiom either increased heat production (eg, shivering) or
decreased loss (eg, peripheral vasoconstriction). Body temperature
in cytokine-induced fever seldom exceeds 41.1°C unless there is
structural damage to hypothalamic regulatory centers.

1. Fever

Fever as a symptom provides important information about the
presence of illness—particularly infections—and about changes in
the clinical status of the patient. The fever pattern, however, is of
marginal value for most specific diagnoses except for the relapsing
fever of malaria, borreliosis, and occasional cases of lymphoma,
especially Hodgkin disease. Furthermore, the degree of temperature
elevation does not necessarily correspond to the severity of the
ilness. In general, the febrile response tends to be greater in
children than in adults. In older persons, neonates, and in persons
receiving certain medications (eg, NSAIDs or corticosteroids), a
normal temperature or even hypothermia may be observed.
Markedly elevated body temperature may result in profound
metabolic disturbances. High temperature during the first trimester
of pregnancy may cause birth defects, such as anencephaly. Fever
increases insulin requirements and alters the metabolism and
disposition of drugs used for the treatment of the diverse diseases
associated with fever.

2. Hyperthermia

Hyperthermia—not mediated by cytokines—occurs when body
metabolic heat production or environmental heat load exceeds
normal heat loss capacity or when there is impaired heat loss; heat



stroke is an exanple. Body temperature may rise to levels (>
41.1°C) capable of producing irreversible protein denaturation and
resultant brain darmge, no diurnal variation is observed.

Neurolepti gnant synd is a rare and potentially
lethal 1d|osyncrat|c reaction to major tranquilizers, particularly
haloperidol and fluphenazine; however, it has also been reported
with the atypical neuroleptics (such as olanzapine or risperidone).
Serotonin syndrome resembles neuroleptic malignant syndrome
but occurs within hours of ingestion of agents that increase levels of
serotonin in the central nervous system, including serotonin reuptake
inhibitors, monoamine oxidase inhibitors, tricyclic antidepressants,
meperidine, dextromethorphan, bromocriptine, tramadol, lithium,
and psychostimulants (such as cocaine, methamphetamine, and
MDMA). Clonus and hyperreflexia are more common in serotonin
syndrome whereas “lead pipe” rigidity is more common in
neuroleptic  malignant syndrome. Neuroleptic malignant and
serotonin syndromes share common clinical and pathophysiologic
features to malignant hyperthermia of anesthesia (see Chapters
25 and 38).

Treatment

Discontinuation of the offending agent is mandatory. Treatment of
neuroleptic malignant syndrome includes dantrolene in combination
with bromocriptine or levodopa (see Chapter 25). Treatment of
serotonin syndrome includes administration of a central serotonin
receptor antagonist—cyproheptadine or chlorpromazine—alone or
in combination with a benzodiazepine (see Chapter 25). In patients
for whom it is difficult to distinguish which syndrome is present,
treatment with a benzodiazepine may be the safest therapeutic
option. Regardless of cause, alcohol sponges, cold sponges, ice
bags, ice-water enemas, and ice baths can also help lower body
temperature.

3. Fever of Undetermined Origin

(See Fever of Unknown Origin, Chapter 30)

Most febrile illnesses are due to common infections, are short-
lived, and are relatively easy to diagnose. In certain instances,
however, the origin of the fever may remain obscure (“fever of
undetermined origin,” FUO) even after protracted diagnostic



examination. In upper respiratory tract infections, fever typically
lasts no more than 3-5 days, beyond which additional evaluation
should be considered. The term “FUO” has traditionally been
reserved for unexplained cases of fever exceeding 38.3°C on
several occasions for at least 3 weeks in patients without
neutropenia or immunosuppression (see Chapter 30). Some authors
have advocated for changing the definition of FUO in frail elderly
nursing home patients to a persistent oral or tympanic membrane
tenperature of 37.2°C (99°F) or greater, or persistent rectal
temperature of 37.5°C (99.5°F) or greater.

Differential Diagnosis

See Table 2—7. The causes of FUO among elderly patients differ
from those in younger patients, and a definitive diagnosis can be
achieved in a larger proportion of elderly patients (up to 70%).
Although the general diagnostic approach and distribution of
infectious and noninfectious causes are roughly similar between age
groups, tuberculosis and temporal arteritis are particularly more
common causes of FUO in the elderly.

Treatment

Most fever is well tolerated. When the temperature is > 40°C,
symptomatic treatment may be required. A reading over 41°C is
likely to be hyperthermia and thus not cytokine mediated, and
emergent management is indicated. (See Heat Stroke, Chapter 37.)

A. Measures for Removal of Heat

Alcohol sponges, cold sponges, ice bags, ice-water enemas, and
ice baths will lower body temperature. They are more useful in
hyperthermia, since patients with cytokine-related fever will attempt
to override these therapies.

Table 2-7. Differential diagnosis of fever and hyperthermia.

[Fever—common causes

Infections: bacterial, viral, rickettsial, fungal, parasitic
Autoimmune diseases




Central nervous system disease, including head
trauma and mass lesions

Malignant disease, especially renal cell carcinoma,
primary or metastatic liver cancer, leukemia, and
lymphoma
Fever—less common causes

Cardiovascular diseases, including myocardial
infarction, thrombo phlebitis, and pulmonary embolism

Gastrointestinal diseases, including inflammatory
bowel disease, alcoholic hepatitis, and granulomatous
hepatitis

Miscellaneous diseases, including drug fever,
sarcoidosis, familial Mediterranean fever, tissue injury,
hematoma, and factitious fever

Hyperthermia

Peripheral thermoregulatory disorders, including heat
stroke, malignant hyperthermia of anesthesia, and
malignant neuroleptic syndrome

B. Antipyretic Drugs

Antipyretic therapy is not needed except for patients with marginal
hemodynamic status. Aspirin or acetaminophen, 325650 mg every
4 hours, is effective in reducing fever. These drugs are best
administered continuously rather than as needed, since “prn” dosing
results in periodic chills and sweats due to fluctuations in
temperature caused by varying levels of drug.

C. Antimicrobial Therapy

In most febrile patients, empiric antbiotic therapy should be
deferred pending firther evaluation. However, empiric antibiotic
therapy is sometimes warranted. Prompt broad-spectrum
antimicrobials are indicated for febrile patients who are clinically
unstable, even before infection can be documented. These include
patients  with hemodynamic instability, those with neutropenia
(neutrophils < 500/mcL), others who are asplenic (surgically or
secondary to sickle cell disease) or immunosuppressed (including
individuals ~ taking  systemic  corticosteroids,  azathioprine,
cyclosporine, or other immunosuppressive medications) (Tables




30-4 and 30-9), and those who are HIV infected (see Chapter
31). For treatment of fever during neutropenia following
chemotherapy, outpatient parenteral antimicrobial therapy with an
agent such as ceftriaxone can be provided effectively and safely. Ifa
fungal infection is suspected in patients with prolonged fever and
neutropenia, fluconazole is an equally effective but less toxic
alternative to amphotericin B.

When to Refer
Once the diagnosis of FUO is made, referral to infectious disease

specialist or rheumatologist may be appropriate to guide specific
additional tests.

When to Admit



« Malignant hyperthermia.

* Heat stroke.

« For measures to control temperature when it is > 41°C
or when associated with seizure or other mental status
changes.
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INVOLUNTARY WEIGHT LOSS

> Age.



» Caloric intake.

» Fever.

» Change in bowel habits.

» Secondary confirmation (eg, changes in clothing size).
» Substance use.

» Age-appropriate cancer screening history.

General Considerations

Body weight is determined by a person's caloric intake, absorptive
capacity, metabolic rate, and energy losses. The metabolic rate can
be affected by a multitude of medical conditions through the release
of various cytokines such as cachectin and interleukins. Body
weight normally peaks by the fifth or sixth decade and then
gradually declines at a rate of 1-2 kg per decade. In NHANES II,
a national survey of community-dwelling elders (age 50-80 years),
recent involuntary weight loss (> 5% usual body weight) was
reported by 7% of respondents, and this was associated with a
24% higher mortality.

Etiology

Involuntary weight loss is regarded as clinically significant when it
exceeds 5% or more of usual body weight over a 6- to 12-month
period and often indicates serious physical or psychological illness.
Physical causes are usually evident during the initial evaluation.
Cancer (about 30%), gastrointestinal disorders (about 15%), and
dementia or depression (about 15%) are the most common causes.
When an adequately nourished-appearing patient complains of
weight loss, inquiry should be made about exact weight changes
(with approximate dates) and about changes in clothing size. Family
members can provide confirmation of weight loss, as can old
documents such as driver's licenses. A mild, gradual weight loss
occurs in some older individuals. It is due to changes in body
composition, including loss of height and lean body mass and lower
basal metabolic rate, leading to decreased energy requirements.
However, rapid involuntary weight loss is predictive of morbidity
and mortality in any population. In addition to various disease
states, causes in older individuals include loss of teeth and
consequent difficulty with chewing, alcoholism, and social isolation.



Clinical Findings

Once the weight loss is established, the history, medication profile,
physical examination, and conventional laboratory and radiologic
investigations (such as conplete blood count, serologic tests
including HIV, thyroid-stimulating hormone [TSH] level, urinalysis,
fecal occult blood test, chest radiography, and upper gastrointestinal
series) usually reveal the cause. When these tests are normal, the
second phase of evaluation should focus on more definitive
gastrointestinal  investigation (eg, tests for mualabsorption;
endoscopy) and cancer screening (eg, Papanicolaou smear,
mammography, prostate specific antigen [PSA]).

If the initial evaluation is unrevealing, follow-up is preferable to
further diagnostic testing. Death at 2-year follow-up was not nearly
as high in patients with unexplained involuntary weight loss (8%) as
in those with weight loss due to malignant (79%) and established
non-malignant diseases (19%). Psychiatric consultation should be
considered when there is evidence of depression, dementia,
anorexia nervosa, or other emotional problems. Ultimately, in
approximately 15-25% of cases, no cause for the weight loss can
be found.

Differential Diagnosis

Malignancy, gastrointestinal ~ disorders  (eg, ~malabsorption,
pancreatic insufficiency), dementia, depression, anorexia nervosa,
hyperthyroidism, alcoholism, and social isolation are all established
causes. “Meals on Wheels” is a useful mnemonic for remenbering
the common treatable causes of involuntary weight loss in the
elderly (see box below).

Treatment

Weight stabilization occurs in most surviving patients with both
established and unknown causes of weight loss through treatment of
the underlying disorder and caloric supplementation. Nutrient intake
goals are established in relation to the severity of weight loss, in
general ranging from 30 to 40 kcalkg/d. In order of preference,
route of administration options include oral, temporary nasojejunal



tube, or percutaneous gastric or jejunal tube. Parenteral nutrition is
reserved for patients with serious associated problens. A variety of
pharmacologic agents have been proposed for the treatment of
weight loss. These can be categorized into appetite stimulants
(corticosteroids, progestational agents, dronabinol, and serotonin
antagonists); anabolic agents (growth hormone and testosterone
derivatives); and anticatabolic agents (omega-3 fatty acids,
pentoxifylline, hydrazine sulfate, and thalidomide).

MEALS ON WHEELS: A Mnemonic for Common Treatable
Causes of unintentional Weight Loss in the Elderly.
Medication effects
Emotional problems, especially depression
Anorexia tardive (nervosa), alcoholism
Late-life paranoia
Swallowing disorders
Oral factors (eg, poorly fitting dentures, cavities)
No money
Wandering and other dementia-related behaviors
Hyperthyroidism, hypothyroidism, hyperparathyroidism,
hypoadrenalism
Enteric problems (eg, malabsorption)
Eating problems (eg, inability to feed self)
Low-salt, low-cholesterol diets
Social problems (eg, isolation, inability to obtain preferred
foods), gallstones

Adapted, with permission, from Morley JE et al. Nutritional issues in
nursing home care. Ann Intern Med. 1995 Dec 1; 123(11):850-9.

When to Refer



« Weight loss caused by malabsorption.

. Persistent nutritional deficiencies despite adequate
supplementation.

« Weight loss as a result of anorexia or bulimia.

When to Admit






. Severe protein-energy malnutrition, including the
syndromes of kwashiorkor and marasmus.

« Vitamin deficiency syndromes.

. Cachexia with anticipated progressive weight loss
secondary to unmanageable psychiatric disease.

« To carefully manage electrolyte and fluid replacement in
protein-energy malnutriton and avoid ‘“re-feeding
syndrome.”
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Morley JE. Weight loss in older persons: new therapeutic
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FATIGUE & CHRONIC FATIGUE SYNDROME

> Weight loss.



» Fever.

» Sleep-disordered breathing.
» Medications.

» Substance use.

General Considerations

Fatigue, as an isolated symptom, accounts for 1-3% of visits to
generalists. The symptom of fatigue is often poorly described and
less well defined by patients than symptoms associated with specific
dysfunction of organ systems. Fatigue or lassitude and the closely
related complaints of weakness, tiredness, and lethargy are often
attributed to overexertion, poor physical conditioning, sleep
disturbance, obesity, undernutrition, and emotional problems. A
history of the patient's daily living and working habits may obviate
the need for extensive and unproductive diagnostic studies.

Clinical Findings
A. Fatigue

Clinically relevant fatigue is composed of three major components:
generalized weakness (difficulty in initiating activities); easy
fatigability (difficulty in completing activities); and mental fatigue
(difficulty with concentration and memory). Important diseases that
can cause fatigue include hyperthyroidism and hypothyroidism,
CHF, infections (endocarditis, hepatitis), COPD, sleep apnea,
anemia, auto-immune disorders, iritable bowel syndrome, and
cancer. Alcoholism, side effects from such drugs as sedatives, and
B-blockers may be the cause. Psychological conditions, such as
insomnia, depression, anxiety, panic attacks, dysthmia, and
somatization disorder, may cause fatigue. Common outpatient
infectious causes include mononucleosis and sinusitis. These
conditions are usually associated with other characteristic signs, but
patients may enphasize fatigue and not reveal their other symptons
unless directly asked. The lifetime prevalence of significant fatigue
(present for at least 2 weeks) is about 25%. Fatigue of unknown
cause or related to psychiatric illness exceeds that due to physical
illness, injury, medications, drugs, or alcohol.



B. Chronic Fatigue Syndrome

A working case definition of chronic fatigue syndrome indicates that
it is not a homogeneous abnormality, and there is no single
pathogenic mechanism (Figure 2-2). No physical finding or
laboratory test can be used to confirm the diagnosis of this disorder.

With regard to its pathophysiology, researchers have proposed
retrovirus infection or an immune dysregulation mechanism, or both.
Persons with confirmed chronic fatigue syndrome report a much
greater frequency of childhood trauma and psychopathology and
demonstrate higher levels of emotional instability and self-reported
stress  than  non-fatigued  controls.  Neuropsychological,
neuroendocrine, and brain imaging studies have confirmed the
occurrence of neurobiologic abnormalities in most patients. Sleep
disorders have been reported in 40-80% of patients with chronic
fatigue syndrome, but their treatment has provided only modest
benefit, suggesting that it is an effect rather than a cause of the
fatigue. MRI scans may show brain abnormalities on T,-weighted
images—chiefly small, punctate, subcortical white matter
hyperintensities, predominantly in the frontal lobes. Veterans of the
Gulf War show a tenfold greater incidence of chronic fatigue
syndrome compared with nondeployed military personnel.

In evaluating chronic fatigue, afer the history and physical
examination process is completed, standard investigation includes
complete blood count, erythrocyte sedimentation rate, serum
chemistries—blood urea nitrogen (BUN), electrolytes, glucose,
creatinine, and calcium liver and thyroid finction tests—antinuclear
antbody, urinalysis, and tuberculin skin test; and screening
questionnaires  for psychiatric  disorders. Other tests to be
performed as clinically indicated are serum cortisol, rheumatoid
factor, immunoglobulin levels, Lyme serology in endemic areas, and
tests for HIV antibody. More extensive testing is usually unhelpful,
including antbody to Epstein-Barr virus. There may be an
abnormally high rate of postural hypotension; some of these patients
report response to increases in dietary sodium as well as
antihypotensive agents such as fludrocortisone, 0.1 mg/d.

Treatment

A. Fatigue



Management of fatigue involves identification and treatment of
conditions that contribute to fatigue, such as cancer, pain,
depression, disordered sleep, weight loss, and anemia. Resistance
training and aerobic exercise lessens fatigue and improves
performance for a number of chronic conditions associated with a
high prevalence of fatigue, including CHF, COPD, arthritis, and
cancer. Continuous positive airway pressure is an effective
treatment for obstructive sleep apnea. Psychostimulants such as
methylphenidate have shown inconsistent results in randomized trials
of treatment of cancer-related fatigue.

A. History and physical examination;

1. Clinically evaluate cases of prolonged or chronic fatigue by:
B. Memal shmsmnﬂmmn tabnornﬁﬂes require appropriate
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A. Classify as chronic fatigue syndrome if:
1, Criteria for severity of fatigue are met, and
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= Imp memory of

« Sore throat

+ Tender cervical or axillary lymph nodes
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* New headaches

* Unrefreshing sleep

* Postexertion malaise

Figure 2-2. Evaluation and classification of unexplained chronic




fatigue. (CBC, conplete blood count; ESR, erythrocyte
sedimentation rate; ALT, alanine aminotransferase; Ca2", calcium,
P043F , phosphate; BUN, blood urea nitrogen; TSH, thyroid-
stimulating hormone; UA, Urinalysis.) (Modified and reproduced,
with permission, from Fukuda K et al. The chronic fatigue
syndrome: a comprehensive approach to its definition and study.
Ann Intern Med. 1994 Dec 15; 121(12):953-9.)

B. Chronic Fatigue Syndrome

A variety of agents and modalities have been tried for the treatment
of chronic fatigue syndrome. Acyclovi,  intravenous
immunoglobulin, nystatin, and low-dose
hydrocortisone/fludrocortisone do not improve symptons. There is
a greater prevalence of past and current psychiatric diagnoses in
patients with this syndrome. Affective disorders are especially
common, but fluoxetine alone, 20 mg daily, is not beneficial
Patients with chronic fatigue syndrome have benefited from a
comprehensive multidisciplinary intervention, including optimal
medical management, treating any ongoing affective or anxiety
disorder pharmacologically, and implementing a comprehensive
cognitive-behavioral  treatment  program. Cognitive-behavioral
therapy, a form of nonpharmacologic treatment emphasizing self-
help and aiming to change perceptions and behaviors that may
perpetuate symptoms and disability, is helpful. Although few
patients are cured, the treatment effect is substantial. Response to
cognitive-behavioral therapy is not predictable on the basis of
severity or duration of chronic fatigue syndrome, although patients
with low interest in psychotherapy rarely benefit. Graded exercise
has also been shown to improve functional work capacity and
physical finction. At present, intensive individual cognitive-
behavioral therapy administered by a skilled therapist and graded
exercise are the treatments of choice for patients with chronic
fatigue syndrome.

In addition, the clinician's sympathetic listening and explanatory
responses can help overcome the patient's fiustrations and
debilitation by this still mysterious illness. All patients should be
encouraged to engage in normal activities to the extent possible and
should be reassured that full recovery is eventually possible in most
cases.



When to Refer



Infections not responsive to standard treatment.
Difficult to control hyperthyroidism or hypothyroidism.
Severe psychological disease.

Malignancy.

When to Admit



« Failure to thrive.

« Fatigue severe enough to impair activities of daily living.
« Fatigue combined with poor social support making it
unlikely for patient to comply with medical therapy or
reliably return for follow-up appointments.

de Lange FP et al. Increase in prefrontal cortical volume follow-
Increase in prefrontal cortical volume following cognitive
behavioural therapy in patients with chronic fatigue syndrome.
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ACUTE HEADACHE

» Age > 50 years.

» Rapid onset and severe intensity (ie, “thunder clap” headache).

» Fever.

» Trauma.

» Vision changes.

» HIV infection.

» Current or past history of hypertension.

» Neurologic findings (mental status changes, motor or sensory
deficits).

General Considerations

Headache is a common reason that adults seek medical care,
accounting for approximately 13 million visits each year in the
United States to physicians’ offices, urgent care clinics, and
emergency departments. A broad range of disorders can cause
headache. This chapter will deal only with the approach to the acute
nontraumatic headache in adolescents and adults. The challenge in
the initial evaluation of acute headache is to identify which patients
are presenting with an uncommon but life-threatening condition. In
the emergency department setting, approximately 1% of patients
seeking medical attention for acute headache wil have a life-
threatening condition, whereas the prevalence of life-threatening
conditions in the office practice setting is considerably lower.
Regardless of the underlying cause, headache is currently
believed to occur as a result of the release of neuropeptides from
trigeminal nerve endings that encapsulate the blood vessels of the
pia mater and dura mater, resulting in neurogenic inflamimation.
Because this represents a final common pathway for many
etiologies, diminution of headache in response to typical migraine
therapies (such as serotonin receptor antagonists or ketorolac) does
not rule out critical conditions such as subarachnoid hemorrhage or



meningitis as the underlying cause.
Clinical Findings
A. Symptoms

A careful history and physical examination should aim to identify
causes of acute headache that require immediate treatment. These
causes can be broadly classified as imminent or completed
vascular events (intracranial hemorrhage, thrombosis, vasculitis,
malignant hypertension, arterial dissection, or aneurysm), infections
(abscess, encephalitis, meningitis), intracranial masses causing
intracranial hypertension, preeclampsia, and carbon monoxide
poisoning. Having the patient carefully describe the onset of
headache can be helpful in diagnosing a serious cause. Report of a
sudden-onset headache that reaches maximal and severe intensity
within seconds or a few minutes is the classic description of a
“thunderclap headache” and should precipitate workup for
subarachnoid hemorrhage, since the estimated prevalence of
subarachnoid hemorrhage in the setting of a thunderclap headache is
43%.

The general medical history can also guide the need for additional
work-up. A new headache in a patient over the age of 50 or with a
history of HIV disease under most circunstances (including a
normal neurologic examination) warrants neuroimaging immediately
(Table 2-8). When the patient has a medical history of hypertension
—particularly uncontrolled hypertension—a complete search for
criteria satisfying a diagnosis of “malignant hypertension” is
appropriate to determine the correct urgency level of hypertension
management  (see Chapter 11). Headache and hypertension
associated with pregnancy may be due to preeclampsia. Episodic
headache associated with the triad of hypertension, heart
palpitations, and sweats is suggestive of pheochromocytoma. In the
absence of thunderclap headache, advanced age, and HIV disease,
a careful physical examination and detailed neurologic examination
will usually determine acuity of the work-up and need for further
diagnostic testing.

Patient symptoms can also be useful for diagnosing migraine
headache in the absence of the “classic” migraine pattern involving
scintillating scotoma followed by unilateral headache, photophobia,
and nausea and vomiting (Table 2-9). The presence of three or



more of these features can establish the diagnosis of migraine (in the
absence of other clinical features that warrant neuroimaging studies),
and the presence of none or one of these features (provided it is not
nausea) can help to rule out migraine.

Table 2-8. Clinical features associated with acute headache that
warrant urgent or emergent neuroimaging.

Prior to lumbar puncture

Abnormal neurologic examination

Abnormal mental status

Abnormal funduscopic examination (papilledema; loss
of venous pulsations)

Meningeal signs

Emergent (conduct prior to leaving office or emergency
department)

Abnormal neurologic examination

Abnormal mental status

Thunderclap headache

Urgent (scheduled prior to leaving office or emergency
department)

HIV-positive patient!

Age > 50 years (normal neurologic examination)
Use CT with or without contrast or MRl if HIV positive.
Source: American College of Emergency Physicians. Clinical Policy: critical
issues in the evaluation and management of patients presenting to the

emergency department with acute headache. Ann Emerg Med. 2002
Jan;39(1):108-22.

Table 2-9. Summary likelihood ratios (LRs) for individual clinical
features associated with migraine diagnosis.

0,
Clinical Feature LR+C(IS;5/0 LR~ (95% CI)
019 (0.18—
Nausea 19 (15-25) 0.20)

58(5.1— | 0.24 (0.23—

Photophobia 6.6) 0.26)




. 52(45- || 0.38(0.36—
Phonophobia 5.9) 0.40)
Exacerbation by physical 3.7 (34— | 0.24 (0.23-
activity 4.0) 0.26)

B. Physical Examination

Critical components of the physical examination of the patient with
acute headache include vital sign measurements, neurologic
examination, and vision testing with funduscopic examination. The
finding of fever with acute headache warrants additional maneuvers
to elicit evidence of meningeal inflammation, such as Kernig and
Brudzinski signs. Besides mualignant hypertension,  significant
hypertension can also be a sign of intracranial hemorrhage,
preeclampsia, and pheochromocytoma. Patients over 60 years of
age should be examined for scalp or temporal artery tenderness.

Careful assessment of visual acuity, ocular gaze, visual fields,
pupillary defects, the optic disk, and retinal vein pulsations is crucial.
Diminished visual acuity is suggestive of glaucoma, temporal
arteritis, or optic neuritis. Ophthalmoplegia or visual field defects
may be signs of venous sinus thrombosis, tumor, or aneurysm
Afferent pupillary defects can be due to intracranial masses or optic
neuritis. Ipsilateral ptosis and miosis suggest Horner syndrome and
in conjunction with acute headache muay signify carotid artery
dissection. Finally, papilledema or absent retinal venous pulsations
are signs of elevated intracranial pressure—findings that should be
followed by neuroimaging prior to performing lumbar puncture
(Table 2-8).

Mental status and complete neurologic evaluations are also
critical and should include assessment of motor and sensory
systens, reflexes, gait, cerebellar finction, and pronator drift. Any
abnormulity on mental status or neurologic evaluation warrants
emergent neuroimaging (Table 2-8).

C. Diagnostic Studies

Guidance on when to perform neuroimaging is summarized in Table
2-8. Under most circumstances, a noncontrast head CT is sufficient
to exclude intracranial hypertension with impending herniation,
intracranial hemorrhage, and many types of intracranial masses
(notable exceptions include lymphoma and toxoplasmosis in HIV-



positive patients, herpes simplex encephalitis, and brain abscess).
When appropriate, a contrast study can often be ordered to follow
a normal noncontrast study. A normal neuroimaging study does not
sufficiently exclude subarachnoid hemorrhage and should be
followed by lumbar puncture. In patients for whom there is a high
level of suspicion for subarachnoid hemorrhage or aneurysm, a
normal CT and lumbar puncture should be followed by angiography
within the next few days (provided the patient is medically stable).
Lumbar puncture is also indicated to exclude infectious causes of
acute headache, particularly in patients with fever or meningeal
signs. Cerebrospinal fluid tests should routinely include Gram stain,
white blood cell count with differential, red blood cell count,
glucose, total protein, and bacterial culture. In appropriate patients,
also consider testing cerebrospinal fluid for VDRL (syphilis),
cryptococcal antigen (HIV-positive patients), acid-fast bacillus stain
and culture, and conplement fixaton and culture for
coccidioidomycosis. Storage of an extra tube with 5 mL of
cerebrospinal fluid is also prudent for conducting unanticipated tests
in the immediate fiture. Consultation with infectious disease experts
regarding local availability of polymerase chain reaction tests for
specific infectious pathogens (eg, herpes simplex 2) should also be
considered in patients with evidence of central nervous system
infection but no identifiable pathogen.

In addition to neuroimaging and lumbar puncture, additional
diagnostic tests for exclusion of life-threatening causes of acute
headache include erythrocyte sedimentation rate (temporal arteritis;
endocarditis), urinalysis (malignant hypertension; preeclampsia), and
sinus CT or radiograph (bacterial sinusitis, independently or as a
cause of venous sinus thrombosis).

Treatment

Treatment should be directed at the cause of acute headache. In
patients in whom migraine or migraine-like headache has been
diagnosed, early treatment with NSAIDs or triptans can often abort
or provide significant relief of symptoms. The effectiveness of
NSAIDs and triptans appears to be equivalent, although
combination sumatriptan-naproxen appears to provide a greater
sustained response (224 hours) compared with monotherapy with
either agent alone. Nonoral medication administration is often
necessary for patients with significant nausea and vomiting, in which



case nasal and subcutaneous triptans and intramuscular ketorolac
are therapeutic options. Other causes of acute headache, such as
subarachnoid hemorrhage, intracranial mass, or meningitis, usually
require emergent treatment in the hospital.

When to Refer



Frequent migraines not responsive to standard therapy.

Migraines with atypical features.
Chronic daily headaches due to medication overuse.

When to Admit






* Need for repeated doses of parenteral pain medication.
« To facilitate an expedited work-up requiring a sequence
of procedures and neuroimaging.

« Monitoring for progression of symptoms and neurologic
consultation when the initial emergency department work-
up is inconclusive.

< Pain severe enough to impair activities of daily living or
limit participation in follow-up appointments or consultation.

Detsky ME et al. Does this patient with headache have a migraine
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19289222]

Perry JJ et al. Highrisk clinical characteristics for subarachnoid
haemorrhage in patients with acute headache: prospective cohort
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DYSURIA



» Fever.

» Nausea or vomiting,

» New back or flank pain.

» Vaginal discharge.

» Pregnancy risk.

» Structural abnormalities.

» Instrumentation of urethra or bladder.

General Considerations

Dysuria (painful urination) is a common reason for adolescents and
adults to seek urgent medical attention. An inflammatory process
(eg, infection; autoimmune disorder) underlies most causes of
dysuria. In women, cystitis will be diagnosed in up to 50-60% of
cases and has an incidence of 0.5-0.7% per year in sexually active
young wommen. The key objective in evaluating women with dysuria
is to exclude serious upper urinary tract disease, such as acute
pyelonephritis, and sexually transmitted diseases. In elderly men,
dysuria may be a symptom of prostatitis. In contrast, in younger
men, urethritis accounts for the vast majority of cases of dysuria.

Clinical Findings
A. Symptoms

Well-designed cohort studies have shown that some women can be
reliably diagnosed with uncomplicated cystitis without a physical
examination or urinalysis, and randomized controlled trials show that
telephone management of uncomplicated cystitis is safe and
effective. An increased likelihood of cystitis is present when women
report multiple iritative voiding symptons (dysuria, urgency,
frequency), fever, or back pain (lkelhood ratios = 1.6-2.0).
Inquiring about symptoms of vulvovaginitis is imperative. When
women report dysuria and urinary frequency, and deny vaginal
discharge and irritation, the likelihood ratio for culture-confirmed
cystitis is 24.5. In contrast, when vaginal discharge or iritation is
present, as well as dysuria or urinary frequency, the likelihood ratio



is 0.7. Gross hematuria in women with voiding symptoms usually
represents hemorrhagic cystitis but can also be a sign of bladder
cancer (particularly in older patients) or upper tract disease. Failure
of hematuria to resolve with antibiotic treatment should prompt
further evaluation of the bladder and kidneys. Chlamydial infection
should be strongly considered among women age 25 years or
younger who are sexually active and seeking medical attention for a
suspected urinary tract infection for the first time or have a new
partner.

Because fever and back pain, as well as nausea and vomiting, are
considered harbingers of (or clinical criteria for) acute
pyelonephritis, women with these symptoms should usually be
examined by a clinician prior to treatment in order to exclude
coexistent urosepsis, hydronephrosis, or nephrolithiasis. Other
major risk factors for acute pyelonephritis (among women 18-49
years of age) relate to sexual behaviors (frequency of sexual
intercourse three or more times per week, new sexual partner in
previous year, recent spermicide use), as well as diabetes mellitus
and recent urinary tract infection or incontinence. Finally,
pregnancy, underlying structural factors (polycystic kidney disease,
nephrolithiasis, neurogenic bladder), immunosuppression, diabetes,
and a history of recent bladder or urethral instrumentation usually
alter the treatment regimen (antibiotic choice or duration of
treatment, or both) of uncomplicated cystitis. In men, lower urinary
tract symptoms and depressive symptomns are strongly associated
and reciprocally related. Erectile dysfinction increases the odds of
both disorders.

B. Physical Examination

The presence of fever, tachycardia, or hypotension should alert the
clinician to the possibility of urosepsis and the potential need for
hospitalization. A focused examination in women, in uncomplicated
circumstances, could be limited to ascertainment of costovertebral
angle tenderness and to a lower abdominal and pelvic examination,
if the history suggests vulvovaginitis or cervicitis.

C. Diagnostic Studies
1. Urinalysis—Urinalysis is probably overutilized in the evaluation

of dysuria. The probability of culture-confirmed urinary tract
infection among women with a history and physical examination



compatible with uncomplicated cystitis is about 70-90%. Urinalysis
is most helpful when the woman with dysuria does not have other
typical features of cystitis. Dipstick detection (> trace) of
leukocytes, nitrites, or blood supports a diagnosis of cystitis. When
both leukocyte and nitrite tests are positive, the likelihood ratio is
4.2, and when both are negative, the likelihood ratio is 0.3. The
negative predictive value of urinalysis is not sufficient to exclude
culture-confirmed urinary tract infection in women with multiple and
typical symptons; and randomized trial evidence shows that
antibiotic treatment is beneficial to women with typical symptoms
and negative urinalysis dipstick tests.

2. Urine culture—Urine culture should be considered for all
women with upper tract symptoms (prior to initiating antibiotic
therapy), as well as those with dysuria and a negative urine dipstick
test. In symptomatic women, a clean-catch urine culture is
considered positive when 102-10° colony-forming units/mL of a
uropathogenic organismis detected.

3. Renal imaging—When severe flank or back pain is present, the
possibility of complicated kidney infection (perinephric abscess,
nephrolithiasis) or of hydronephrosis should be considered.
Depending on local availability, acceptable imaging options to
assess for hydronephrosis include abdominal radiographs, renal
ultrasound, or CT scanning. To exclude nephrolithiasis, noncontrast
helical CT scanning is more accurate than intravenous urography
and is rapidly becoming the diagnostic test of choice for this
purpose. In a meta-analysis, the positive and negative likelihood
ratios of helical CT scanning for diagnosis of nephrolithiasis were
23.2 and 0.05, respectively.

Differential Diagnosis

The differential diagnosis of dysuria in women includes acute
cystitis, acute pyelonephritis, vaginitis (Candida, bacterial vaginosis,
Trichomonas, herpes simplex), urethritis/cervicitis (Chlamydia,
gonorrhea), and interstitial cystitis/painful bladder syndrome.
Nucleic acid amplification tests from first-void urine or vaginal swab
specimens are highly sensitive for detecting chlamydial infection.
Other infectious pathogens associated with dysuria and urethritis in
men include Mycoplasma genitalium and Enterobacteriaceae.



Treatment

Definitive treatment is directed to the underlying cause of the
dysuria. An evidence-informed algorithm for managing suspected
urinary tract infection in women is shown inFigure 2-3. This
algorithm supports antibiotic treatment of most women with multiple
and typical symptons of urinary tract infection without performing
urinalysis or urine culture. Symptomatic relief can be provided with
phenazopyridine, a urinary analgesic that is available over-the-
counter; it is used in combination with antibiotic therapy (when a
urinary tract infection has been confirmed) but for no more than 2
days. Patients should be informed that phenazopyridine will cause
orange/red discoloration of their urine and other bodily fluids (eg,
some contact lens wearers have reported discoloration of their
lenses). Rare cases of methemoglobinemia and hemolytic anemia
have been reported, usually with overdoses or underlying renal
dysfinction.
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Tin women who have risk factors for sexually ransmitted diseases, consider testing for Chiamydia. The US
Preventive Services Task Force recommends screening for Chiamydia for all women 25 years of younger
and women of any age with more than one sexual partner, a history of sexually transmitted disease, of
inconsistent use of condoms.

2A complicated UTI is one in an individual with a functional or anatomic abnormality of the urinary tract,
including a history of polycystic renal disease, nephrolithiasis, neuragenic bladder, diabetes mellitus,
immur ing wrinary catheter, or recent urinary tract instrumentation.

3The only physical examination finding that increases the likelihood of UT! is costovertebral angle
tendemess, and clinicians may consider not performing this test in patients with typical symptoms of acute
[ i UTl(asin

- Figure 2-3. Proposed algorithm for evaluating women with
symptomns of acute urinary tract infection (UTI). (Modified and
reproduced, with permission, from Bent S et al. Does this woman
have an acute uncomplicated urinary tract infection? JAMA. 2002
May 22-29;287(20)2701-10.)

In cases of interstitial cystitis/painful bladder syndrome (see
Chapter 23), patients will often respond to a multimodal approach
that may include urethral/vesicular dilation, biofeedback, cognitive
behavioral therapy, antidepressants, dietary changes, vaginal



emollients, and other supportive measures.

When to Refer



. Anatomic abnormalities leading to repeated urinary
infections.

« Infections associated with nephrolithiasis.

« Persistent interstitial cystitis/painful bladder syndrome.

When to Admit






. Severe pain requiring parenteral medication or
impairing ambulation or urination (such as severe primary
herpes simplex genitalis).

« Dysuria associated with urinary retention or obstruction.
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Preoperative Evaluation

&
Perioperative
Management

Hugo Q. Cheng, MD

EVALUATION OF THE ASYMPTOMATIC PATIENT

Patients without significant medical problems—especially those
under age 50—are at very low risk for perioperative complications.
Their preoperative evaluation should include a history and physical
examination. Special emphasis is placed on the assessment of
functional status, exercise tolerance, and cardiopulmonary
symptons and signs in an effort to reveal previously unrecognized
disease (especially cardiopulmonary disorders) that may require
further evaluation prior to surgery. In addition, a directed bleeding
history (Table 3—1) should be taken to uncover coagulopathy that
could contribute to excessive surgical blood loss. Routine
preoperative testing of asymptomatic healthy patients under age 50
has not been found to help predict or prevent complications.

Patients who are older than 50 years and those with risk factors
for coronary artery disease should have a 12-lead ECG because
evidence of clinically silent coronary artery disease should prompt
further cardiac evaluation before surgery. Minor ECG abnormalities
such as bundle branch block, T wave changes, and premature
ventricular contractions do not predict adverse postoperative
outcomes. Of note, patients undergoing minor or minimally invasive
procedures (such as cataract surgery) may not require any routine
preoperative tests.

Gupta A. Preoperative screening and risk assessment in the



ambulatory surgery patient. Curr Opin Anaesthesiol. 2009
Dec;22(6):705—11. [PMID: 19633545]

Laine C et al. In the clinic. Preoperative evaluation. Ann Intern
Med. 2009 Jul 7;151(1)ITC1-15. [PMID: 19581642]

CARDIAC RISK ASSESSMENT & REDUCTION

Cardiac complications of noncardiac surgery are a major cause of
perioperative morbidity and mortality,. The most important
perioperative cardiac complications are myocardial infarction (MI)
and cardiac death. Other complications include congestive heart
failure (CHF), arrhythmias, and unstable angina. The principal
patient-specific risk factor is the presence of end-organ
cardiovascular disease. This includes not only coronary artery
disease and CHF, but also cerebrovascular disease and chronic
kidney disease if due to atherosclerosis. Diabetes mellitus,
especially if treated with insulin, is considered a cardiovascular
disease equivalent and has also been shown to increase the risk of
cardiac complications. Major abdominal, thoracic, and vascular
surgical procedures (especially abdominal aortic aneurysm repair)
carry a higher risk of postoperative cardiac complications, likely
due to their associated major fluid shifts, hemorrhage, and
hypoxemia. These risk factors were identified in a validated
muiltifactorial risk prediction tool: the Revised Cardiac Risk Index
(Table 3-2). The Revised Cardiac Risk Index has become a widely
used tool for assessing and comnumicating cardiac risk and has
been incorporated into perioperative management guidelines.
Limited exercise capacity (eg, the iability to walk for two blocks or
climb a flight of stairs without resting) and greater severity of cardiac
symptons also predict higher cardiac risk. Emergency operations
are also associated with greater cardiac risk. However, emergency
operations should not be delayed by extensive cardiac evaluation.
Instead, patients facing emergency surgery should be medically
optimized for surgery as quickly as possible and closely monitored
for cardiac complications during the perioperative period.



Role of Preoperative Noninvasive
Ischemia Testing

Most patients can be accurately risk-stratified by history, physical
examination, and electrocardiogram (ECG). Patients without clinical
predictors  for cardiac complications (Table 3-2), who are
undergoing minor operations, or who have at least fair finctional
capacity are at low risk for cardiac complications. Noninvasive
testing in these patients generally does not improve risk stratification
or management. Patients with poor functional capacity, or a high
Revised Cardiac Risk Index score are much more likely to suffer
cardiac complications. Stress testing prior to vascular surgery in
these patients can stratify them into low-risk and high-risk
subgroups. The absence of ischemia on dipyridamole scintigraphy
or dobutamine stress echocardiography is reassuring. Similarly, the
presence of only mild, limited ischemia in vascular surgery patients
with multiple Revised Cardiac Risk Index predictors, but who are
optimally managed with perioperative P-blockers, predicts a
generally acceptable risk of perioperative cardiac death or MI. In
contrast, extensive inducible ischemia in this population predicts a
very high risk of cardiac complications, which may not be
modifiable by either medical management or coronary
revascularization. An approach to perioperative cardiac risk
assessment and management in patients with known or suspected
stable coronary artery disease is shown in Figure 3—1.

Table 3—1. Findings suggestive of a bleeding disorder.

Unprovoked bruising on the trunk of > 5 cm in diameter
Frequent unprovoked epistaxis or gingival bleeding
Menorrhagia with iron deficiency

Hemarthrosis with mild trauma

Prior excessive surgical blood loss or reoperation for
bleeding

Family history of abnormal bleeding

Presence of severe kidney or liver disease



Perioperative Management of Patients
with Coronary Artery Disease

Patients with acute coronary syndromes require immediate
management of their cardiac disease prior to any preoperative
evaluation (see Chapter 10). Patients with stable coronary artery
disease undergoing major surgery have a 1-5% risk of MI and
about a 1% mortality rate. Postoperative myocardial ischemia or
infarction often presents atypically or may be asymptomatic.
Symptons  and signs that should prompt consideration of
postoperative MI include unexplained hypotension, hypoxemia, or
delirium. However, current evidence is insufficient to formulate
specific recommendations for screening asymptomatic patients for
perioperative ischemia through the use of ECG or cardiac enzyme
monitoring,

Table 3-2. Revised cardiac risk index.

Independent Predictors of Postoperative Cardiac
Complications

1. Intrathoracic, intraperitoneal, or infrainguinal vascular
surgery

2. History of ischemic heart disease

3. History of congestive heart failure

4. Insulin treatment for diabetes mellitus

5. Serum creatinine level < 2 mg/dL

6. History of cerebrovascular disease

Scoring (Number of Risk of Major Cardiac
Predictors Present) Complications1

None 0.4%
One 0.9%




|[Two 7.0%
||More than two 11%

1 Myocardial infarction, pulmonary edema, ventricular fibrillation, cardiac
arrest, and complete heart block.

Data from Lee TH et al. Derivation and prospective validation of a simple
index for prediction of cardiac risk of major noncardiac surgery. Circulation.
1999 Sept 7; 100(10):1043-9.

A. Medications

Preoperative antianginal medications, including B-blockers, calcium
channel blockers, and nitrates, should be continued preoperatively
and during the postoperative period. Evidence for a
cardioprotective effect of perioperative B-adrenergic blockade has
been mixed. An early randomized trial in vascular surgery patients
with ischemia on dobutamine stress echocardiography found that
bisoprolol reduced the 30-day risk of cardiac mortality or nonfatal
MI from 34% to 3% in these high-risk patients. In contrast,
subsequent trials found less benefit and potential harm in lower risk
patients. In the largest of these studies, a high, fixed dose of B-
blocker (metoprolol succinate 100 mg given by mouth a few hours
before and after surgery) reduced the absolute risk of cardiac
complications by only 1.1% in patients with at least one Revised
Cardiac Risk Index predictor who underwent major surgery. This
was offset, however, by a 0.8% absolute increase in total mortality.
Hypotension and bradycardia were more common when patients
received B-blockers; in addition, the risk of stroke was higher in
these patients. In contrast, a subsequent study demonstrated a 6%
absolute risk reduction in cardiac mortality and nonfatal MI in
patients who received a more conservative, titrated dose of -
blocker (bisoprolol 2.5 mg, started a median of 1 month prior to
surgery, and increased by 1.25-2.5 mg daily after surgery to a
maximum dose of 10 mg daily). Because of the uncertain benefit-to-
risk ratio of perioperative B-blockade, it should be reserved for
patients with a relatively high risk of cardiac complications.
Suggested indications for prophylactic -blockade are presented in
Table 3-3 . Comparative trials between different B-blockers are
lacking, although all cardioselective agents (eg, metoprolol or



atenolol) are believed to be equivalent. Reasonable starting oral
doses for normotensive patients are atenolol 25 mg daily,
metoprolol 25 mg twice daily, or bisoprolol 2.5 mg daily. Ideally, -
blockers should be started well in advance of surgery, to allow time
to gradually titrate up the dose without causing excessive
bradycardia or hypotension. The dose should be adjusted to
maintain a heart rate between 50 and 70 beats per minute while
keeping systolic blood pressure above 100 mm Hg. B-Blockers
should be continued for at least 3—7 days after surgery.

Observational studies show an association between the use of
HMG-CoA reductase inhibitors (statins) during the perioperative
period and lower rates of mortality and postoperative MI. A
randomized trial in statin-naive patients undergoing vascular surgery
found that extended-release fluvastatin 80 mg orally daily reduced
the 30-day risk of cardiac death or nonfatal MI from 10.1% to
4.8%. Statins should be considered in all patients undergoing
vascular surgery and other patients deemed to be at high risk for
cardiac complications, regardless of lipid levels. Patients already
taking statins should continue these agents during the perioperative
period.



Assess for clinical predictors:
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Figure 3-1. Assessment and management of patients with
known or suspected stable coronary artery disease (CAD)
undergoing elective major noncardiac surgery. (OR, operating
room.)

B. Coronary Revascularization



Retrospective studies suggest that patients who had previously
undergone coronary artery bypass grafting (CABG) surgery or
percutaneous coronary interventions (PCI) have a relatively low risk
of cardiac complications when undergoing subsequent noncardiac
surgery. However, one trial randomized over 500 patients with
angiographically proven coronary artery disease to either coronary
revascularization (with either CABG or PCI) or medical
management alone before vascular surgery. Postoperative nonfatal
MI, 30-day mortality, and long-term mortality did not differ,
suggesting that prophylactic revascularization before noncardiac
surgery does not prevent cardiac complications. Thus, current data
argue that preoperative CABG or PCI should only be performed
on patients who have indications for the procedure independent of
the planned noncardiac operation. In patients who have undergone
recent intracoronary stenting, observational studies suggest that
perioperative cardiac mortality rate may be very high if antiplatelet
therapy is stopped prematurely due to concern for surgical site
bleeding. The presumed mechanism of this increased mortality is
acute stent thrombosis that results from premature discontinuation of
antiplatelet therapy. Therefore, elective surgery should be deferred
for at least 1 month after placement of a bare-metal stent and for a
full year after placement of a drug-eluting stent if antiplatelet therapy
nmust be stopped perioperatively.

Table 3-3. Indications for prophylactic perioperative 3-blockade.

Strong Patient already taking B-blocker to treat
indications||lischemia, arrhythmia, or hypertension
Patients with coronary artery disease
undergoing vascular or other major surgery

Possible ||Patient with multiple clinical predictors (heart
indications||failure, chronic kidney disease, diabetes
mellitus, or cerebrovascular disease)
undergoing vascular or other major surgery




The dose of B-blocker should be carefully titrated to keep heart rate < 70
bpm and systolic blood pressure > 100 mm Hg.

CHF & Left Ventricular Dysfunction

An estimated one-third of perioperative cardiac deaths result from
CHF. Decompensated CHF, manifested by an elevated jugular
venous pressure, an audible third heart sound, or evidence of
pulmonary edema on physical examination or chest radiography,
significantly increases the risk of perioperative pulmonary edema
(roughly 15%) and cardiac death (2-10%). Elective surgery should
be postponed in patients with decompensated CHF until it can be
brought under control.

Patients with compensated left ventricular dysfunction are at
increased risk for perioperative pulmonary edema. One large study
found that patients with a left ventricular ejection fraction of < 50%
had an absolute risk of 12% for postoperative CHF compared with
3% for patients with an ejection fraction > 50%. Such patients
should continue taking all medications for chronic heart failure up to
the day of surgery. Patients receiving digoxin and diuretics should
have serum electrolyte and digoxin levels measured prior to surgery
because abnormulities in these levels may increase the risk of
perioperative arrhythmias. Clinicians must be cautious not to give
too much diuretic, since the volume-depleted patient will be much
more susceptible to intraoperative hypotension. Preoperative
echocardiography or radionuclide angiography to assess left
ventricular finction should be considered when there is suspicion of
left ventricular dysfinction and when the cause of left ventricular
dysfunction is in question. The surgeon and anesthesiologist should
be made aware of the presence and severity of left ventricular
dysfunction so that appropriate decisions can be made regarding
perioperative fluid management and intraoperative monitoring.

Valvular Heart Disease

Candidates for valve replacement surgery or valvuloplasty
independent of the planned noncardiac surgery should have the



valve correction procedure performed first. There are few data
available regarding the perioperative risks of valvular heart disease
for noncardiac surgery independent of associated coronary artery
discase or CHF. The severity of valvular lesions should be
evaluated by echocardiography or cardiac catheterization before
noncardiac surgery to allow for appropriate fluid management and
consideration of invasive intraoperative monitoring. Patients with
severe symptomatic aortic stenosis are at markedly increased risk
for cardiac complications and should not undergo elective surgery.
In a series of patients with aortic stenosis who underwent
noncardiac surgery, death or nonfatal MI occurred in 31% in
patients with severe aortic stenosis (aortic valve area < 0.7 cn?), in
11% in those with moderate aortic stenosis (aortic valve area 0.7—
1.0 en?), and in 2% in those without aortic stenosis. Other studies
have found that patients with asymptomatic aortic stenosis appeared
to be at lower risk than patients with symptomatic aortic stenosis.
Patients with mitral stenosis require heart rate control to maintain
diastolic filling time. Patients with aortic or mitral regurgitation likely
benefit fiom after-load reduction and careful attention to volume
status.

Arrhythmias

The finding of a rhythm disturbance on preoperative evaluation
should prompt consideration of further cardiac evaluation,
particularly when the finding of structural heart disease would alter
perioperative management. Patients with a rhythm disturbance
without evidence of underlying heart disease are at low risk for
perioperative cardiac complications.

Management of patients with arrhythmias in the pre-operative
period should be guided by factors independent of the planned
surgery. In patients with atrial fibrillation or other supraventricular
arrhythmias, adequate rate control should be established prior to
surgery. Symptomatic ventricular tachycardia must be controlled
prior to surgery. There is no evidence that the use of antiarrhythmic
medications to suppress an asymptomatic arrhythmia alters
perioperative risk.



Patients who have indications for a permanent pacemaker should
have it placed prior to noncardiac surgery. When surgery is urgent,
these patients may be managed perioperatively with temporary
transvenous pacing. Patients with bundle branch block who do not
meet recognized criteria for a permanent pacemaker do not require
pacing during surgery. The anesthesiologist must be notified that a
patient has an implanted pacemaker or defibrillator so that steps
may be taken to prevent device malfinction caused by
electromagnetic interference fiom the intraoperative use of
electrocautery.

Hypertension

Mild to moderate hypertension (systolic blood pressure below 180
mm Hg and diastolic blood pressure below 110 mm Hg) is
associated with intraoperative blood pressure lability and
asymptomatic myocardial ischemia but does not appear to be an
independent risk factor for cardiac complications. No evidence
supports delaying surgery in order to better control mid to
moderate hypertension. Most medications for chronic hypertension
should generally be continued up to and including the day of
surgery. Consideration should be given to holding angiotensin-
converting enzyme inhibitors and angiotensin receptor blockers on
the day of surgery, as these agents may increase the risk of
intraoperative hypotension. Diuretic agents, if not needed to control
heart failure, are also frequently held on the day of surgery to
prevent hypovolemia and electrolyte disorders.

Severe hypertension, defined as a systolic pressure > 180 mm
Hg or diastolic pressure > 110 mm Hg, appears to be an
independent predictor of perioperative cardiac complications,
including MI and CHF. It seems wise to delay surgery in patients
with severe hypertension until blood pressure can be controlled,
although it is not known whether the risk of cardiac complications is
reduced with this approach.

Fleisher LA et al. 2009 ACCF/AHA focused update on
perioperative beta blockade incorporated into the ACC/AHA
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PULMONARY EVALUATION IN NON-LUNG
RESECTION SURGERY

Pneumonia and respiratory failure requiring prolonged mechanical
ventilation are the most important postoperative pulmonary
complications and occur in 2-19% of surgical procedures. The
occurrence of a postoperative pulmonary complication has been
associated with a significant increase in hospital length of stay.

Risk Factors for the Development of
Postoperative Pulmonary Complications

The risk of developing a pulmonary complication is highest in
patients undergoing cardiac, thoracic, and upper abdominal surgery,
with reported complication rates ranging from 9% to 19%. The risk
in patients undergoing lower abdominal or pelvic procedures ranges
from 2% to 5%, and for extremity procedures the range is < 1-3%.
The pulmonary complication rate for laparoscopic procedures
appears to be much lower than that for open procedures. In one



series of over 1500 patients who underwent laparoscopic
cholecystectony, the pulmonary complication rate was < 1%.
Other procedure-related risk factors include prolonged anesthesia
time, need for general anesthesia, and emergency operations.

Among the many patient-specific risk factors for postoperative
pulmonary complications, the strongest predictor appears to be
advanced age. Surgical patients in their seventh decade had a
fourfold higher risk of pulmonary complications compared with
patients under age 50. Patients with chronic obstructive pulmonary
disease (COPD) or CHF have at least twice the risk compared
with patients without these conditions. In a large prospective cohort
of US military veterans, additional clinical risk factors for the
development of postoperative pneumonia included dependent
functional status, impaired sensorium, prior stroke, long-term
corticosteroid use, heavy alcohol consumption, and current cigarette
smoking,

Patients with asthma are at slightly increased risk for
bronchospasm during tracheal intubation and extubation and during
the postoperative period. However, if patients are at their optimal
pulmonary finction (as determined by symptoms, physical
examination, or peak flow rate) at the time of surgery, they are not
at increased risk for other pulmonary complications. Mild or
moderate obesity also does not appear to increase the risk of
clinically important pulmonary complications, but postoperative
pneumonia was found to be twice as likely to develop in morbidly
obese patients—those weighing over 113 kg (250 Ib)—than in
patients weighing less. Obese patients are prone to obstructive
sleep apnea. This condition has been associated with a variety of
postoperative conmplications, particularly in patients undergoing
bariatric surgery. A summary of risk factors for pulmonary
conplications is presented in Table 3-4.

Table 3-4. Clinical risk factors for postoperative pulmonary
conplications.

Upper abdominal or cardiothoracic surgery
Prolonged anesthesia time (> 4 hours)



Age > 60 years

Chronic obstructive pulmonary disease
Congestive heart failure

Tobacco use (> 20 pack-years)
Impaired cogpnition or sensorium
Functional dependency or prior stroke
Morbid obesity

Low serum albumin level

Obstructive sleep apnea

Pulmonary Function Testing &
Laboratory Studies

Few data support the use of preoperative testing to assess
pulmonary risk. Pulmonary finction testing (PFT) in unselected
patients is not helpful in predicting postoperative pulmonary
conplications. The main role for preoperative PFT is to help
identify and characterize pulmonary disease in patients with
unexplained symptons prior to major abdominal or cardiothoracic
surgery. In patients with diagnosed lung disease, PFT often adds
little information above clinical assessment. Furthermore, there is no
clear degree of PFT abnormality that can be used as an absolute
contraindication to non-lung resection surgery. Chest radiographs in
unselected patients also rarely add clinically useful information. In
one study, only 0.1% of routine preoperative chest radiographs
changed clinical management. They may be more useful in patients
over age 50 or in patients with cardiopulmonary disease who are
undergoing abdominal or thoracic surgery. Some experts have also
advocated polysomnography to diagnose obstructive sleep apnea
prior to bariatric surgery, but the benefits of this approach are
unproven. Abnormally low or high blood urea nitrogen levels
(indicating malnutrition and renal insufficiency, respectively) and
hypoalbuminemia have been found to predict postoperative
pulmonary conmplications and mortality. Arterial blood gas
measurement is not routinely recommended except in patients with
known lung disease and suspected hypoxemia or hypercapnia.



Perioperative Management

The preoperative period may be an optimal time to initiate smoking
cessation efforts. A systematic review found that smoking cessation
prograns started in a preoperative evaluation clinic increased the
odds of abstinence at 3-6 months by nearly 60%. Retrospective
studies have shown that smoking cessation reduced the incidence of
pulmonary complications, but only if it was initiated at least 1-2
months before surgery. In several randomized trials, preoperative
smoking cessation programs reduced surgical wound complications,
but these studies did not have adequate statistical power to detect
an impact on respiratory complications.

The incidence of postoperative pulmonary complications in
patients with COPD or asthma may be reduced by preoperative
optimization of pulmonary finction. Patients who are wheezing
should receive preoperative therapy with bronchodilators and, in
certain cases, corticosteroids. Antibiotics may be beneficial for
patients who cough with purulent sputum if the sputum can be
cleared before surgery. On the other hand, the use of antibiotics in
unselected patients undergoing head and neck cancer surgery did
not reduce the occurrence of pulmonary complications. Patients
receiving oral theophylline should continue taking the drug
perioperatively. A serum theophylline level should be measured to
rule out toxicity. Most patients with COPD can be treated with
cardioselective B-blockers if indicated to prevent perioperative
cardiac complications without suffering respiratory compromise.

Postoperative risk reduction strategies have centered on
promoting lung expansion through the use of incentive spirometry,
continuous positive airway pressure (CPAP), intermittent positive-
pressure breathing (IPPB), and deep breathing exercises. Although
trial results have been mixed, all these techniques have been shown
to reduce the incidence of postoperative atelectasis and, in a few
studies, to reduce the incidence of postoperative pulmonary
conplications. In most comparative trials, these methods were
equally effective. Given the higher cost of CPAP and IPPB,
incentive spirometry and deep breathing exercises are the preferred
methods for most patients. Incentive spirometry must be performed



for 15 minutes every 2 hours. Deep breathing exercises must be
performed hourly and consist of 3-second breath-holding, pursed
lip breathing, and coughing. These measures should be started
preoperatively and be continued for 1-2 days postoperatively.

Catheline JM et al. Preoperative cardiac and pulmonary
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Guimardes MM et al. Incentive spirometry for prevention of
postoperative pulmonary complications in upper abdominal
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(3):CD006058. [PMID: 19588380]

Qaseem A et al; Clinical Efficacy Assessment Subcommittee of the
Anerican College of Physicians. Risk assessment for and
strategies to reduce perioperative pulmonary complications for
patients undergoing noncardiothoracic surgery: a guideline from the
Anerican College of Physicians. Ann Intern Med. 2006 Apr
18;144(8):575-80. [PMID: 16618955]

EVALUATION OF THE PATIENT WITH LIVER DISEASE

Patients with serious liver disease are at increased risk for
perioperative morbidity and demise. Appropriate preoperative
evaluation requires consideration of the effects of anesthesia and
surgery on postoperative liver function and of the complications
associated with anesthesia and surgery in patients with preexisting
liver disease.

The Effects of Anesthesia & Surgery
on Liver Function



Postoperative elevation of serum aminotransferase levels is a
relatively common finding after major surgery. Most of these
elevations are transient and not associated with hepatic dysfunction.
General anesthetic agents may cause deterioration of hepatic
function either via intraoperative reduction in hepatic blood flow
leading to ischemic injury or, in the case of inhalational agents, direct
hepatotoxicity. The latter effect, however, is rare with modern
anesthetic agents such as desflurane and sevoflurane. Medications
used for regional anesthesia produce similar reductions in hepatic
blood flow and thus may be equally likely to lead to ischemic liver
injury. Intraoperative hypotension, hemorrhage, and hypoxemia may
also contribute to liver injury.

Risk Factors for Surgical
Complications

Observational studies have found that surgery in patients with
serious liver disease is associated with a variety of complications,
including hemorrhage, infection, renal failure, and encephalopathy,
and with a substantial mortality rate. A key limitation in interpreting
these data is our inability to determine the contribution of the liver
disease to the observed complications independent of the surgical
procedure.

Acute hepatitis appears to increase surgical risk. In three small
series of patients with acute viral hepatitis who underwent
abdominal surgery, the mortality rate was roughly 10%. Cirrhotic
patients undergoing portosystemic shunt surgery who have evidence
of alcoholic hepatitis on the preoperative liver biopsy also have a
significantly increased surgical mortality rate compared with patients
without alcoholic hepatitis. Thus, elective surgery in patients with
acute viral or alcoholic hepatitis should be delayed until the acute
episode has resolved. These data are not sufficient to warrant
substantial delays in urgent or emergent surgery.

There are few data regarding the risks of surgery in patients with
chronic hepatitis. In a series of 272 patients with chronic hepatitis
undergoing a variety of surgical procedures for variceal hemorrhage,
the in-hospital mortality rate was < 2%. Patients with serum



aminotransferase levels > 150 units/L were excluded from this
analysis. In a study of patients undergoing hepatectomy for
hepatocellular carcinoma, patients with both cirrhosis and active
hepatitis on the preoperative liver biopsy had a fourfold increase in
nortality (8.7%) compared with patients with cirrhosis alone or
active hepatitis alone.

In patients with cirrhosis, postoperative complication rates
correlate with the severity of liver dysfunction. Traditionally, severity
of dysfunction has been assessed with the Child-Turcotte-Pugh
score (see Chapter 16). Patients with Child- Turcotte-Pugh class C
cirrthosis who underwent portosystemic shunt surgery, biliary
surgery, or trauma surgery during the 1970s and 1980s had a 50—
85% mortality rate. Patients with Child- Turcotte-Pugh class A or B
cirrhosis who underwent abdominal surgery during the 1990s,
however, had relatively low mortality rates (hepatectonmy 0-8%,
open cholecystectomy 0-1%, laparoscopic cholecystectomy 0—
1%). A conservative approach would be to avoid elective surgery
in patients with Child-Turcotte-Pugh class C cirrhosis and pursue it
with great caution in class B patients. The Model for End-stage
Liver Disease (MELD) score (which incorporates bilirubin and
creatinine levels, and the prothrombin time expressed as the
International Normalized Ratio) also predicted surgical mortality
and outperformed the Child-Turcotte-Pugh classification in some
studies. A web-based risk assessment calculator incorporating age
and MELD score can predict both perioperative and long-term
mortality  (mayoclinic.org/meld/mayomodel9.html). In  addition,
when surgery is elective, it is prudent to attempt to reduce the
severity of ascites, encephalopathy, and coagulopathy
preoperatively.

Friedman LS. Surgery in the patient with liver disease. Trans Am
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PREOPERATIVE HEMATOLOGIC EVALUATION

Three of the more common clinical situations faced by the medical
consultant are the patient with preexisting anemia, the assessment of
bleeding risk, and the perioperative management of oral
anticoagulation.

The key issue in the anemic patient is to determine the need for
preoperative diagnostic evaluation and the need for transfusion.
When feasible, the diagnostic evaluation of the patient with
previously unrecognized anemia should be done prior to surgery
because certain types of anemia (particularly sickle cell disease and
immune hemolytic anemia) may have implications for perioperative
management. Preoperative anemia is common, with a prevalence of
43% in a large cohort of elderly veterans undergoing surgery. In this
cohort, morbidity and mortality increased as the preoperative
hemoglobin level decreased, even after adjusting for comorbidities.
No data exist to identify a specific preoperative hemoglobin level
that should prompt transfusion prior to surgery. It is also not known
whether such transfusions will improve postoperative outcomes.
Determination of the need for preoperative transfusion i an
individual patient must consider factors other than the absolute
hemoglobin level, including the presence of cardiopulmonary
disease, the type of surgery, and the likely severity of surgical blood
loss. The few studies that have compared different postoperative
transfusion thresholds failed to demonstrate improved outcomes
with a more aggressive transfusion strategy. One trial randomized
patients undergoing hip fracture repair to either transfusion to
maintain a hemoglobin level > 10 g/dL or transfusion for
symptomatic anemia. Patients receiving  symptom-triggered
transfusion received far few units of packed red blood cells without
increased mortality or complication rates.

The most important component of the bleeding risk assessment is
a directed bleeding history (see Table 3—1). Patients who are
reliable historians and who reveal no suggestion of abnormal



bleeding on directed bleeding history and physical examination are
at very low risk for having an occult bleeding disorder. Laboratory
tests of hemostatic parameters in these patients are generally not
needed. When the directed bleeding history is unreliable or
incomplete or when abnormal bleeding is suggested, a formal
evaluation of hemostasis should be done prior to surgery and should
include measurement of the prothrombin time, activated partial
thromboplastin time, and platelet count (see Chapter 13).

Patients receiving long-term oral anticoagulation are at risk for
thromboenbolic  conplications when an operation requires
interruption of this therapy. In a cohort study of 1293 interruptions
of warfarin therapy for invasive procedures, the 30-day
thromboembolic risk was 0.7%. There are insufficient data to
determine the excess risk incurred by holding warfarin therapy or
whether this risk may be mitigated through the practice of “bridging”
anticoagulation, where unfractionated or low-molecular-weight
heparin is administered parenterally while oral anticoagulants are
held until just prior to surgery. The bleeding risk associated with
bridging anticoagulation can be substantial. Patients in this cohort
who received bridging anticoagulation had a 13% incidence of
clinically significant bleeding, compared with 0.8% for patients who
did not receive bridging anticoagulation. Although firm evidence-
based guidelines for perioperative bridging are lacking, most experts
recommend bridging therapy only in patients at high risk for
thromboembolism. An approach to perioperative anticoagulation
management is shown in Table 3-5, but the recommendations must
be considered in the context of patient preference and hemorrhagic
risk.
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Vinik R et al. Periprocedural antithrombotic management: a review
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NEUROLOGIC EVALUATION

Delirium occurs after major surgery in 5-50% of patients over the
age of 50 years and is particularly common after hip fracture repair
and aortic surgery, occurring in 30-60% of such patients.
Postoperative delirium has been associated with higher rates of
major postoperative cardiac and pulmonary complications, poor
functional recovery, an increased length of hospital stay, an
increased risk of subsequent dementia and functional decline, and
increased mortality. Several preoperative and postoperative factors
have been associated with the development of postoperative
delirlum, most notably age, preoperative finctional or cognitive
impairment, preoperative psychotropic drug use, and derangements
of serum chemistry. Patients with muiltiple risk factors are at
especially high risk. Delirium occurred in half of the patients with at
least three of the risk factors listed in Table 3-6.

Table 3-5. Recommendations for perioperative anticoagulation
management.

Thromboembolic Risk without

Anticoagulation Recommendation

1. Stop oral
anticoagulation 4-5
days before surgery

Low (> 8% annual risk: eg, atrial |2 Measure NR the
day before surgery to

fibrillation with no more than two T
other stroke risk factors, ! e




mechanical bileaflet aortic valve
prosthesis with no more than one
other stroke risk factors, or single
venous thromboembolism > 3
months ago without
hypercoagulable condition2)

3. Resume oral
anticoagulation the
night of surgery, if
possible

4. No bridging with
parenteral
anticoagulants
before or after
surgery

High (> 8% annual risk: eg, atrial
fibrillation or mechanical heart valve
with prior stroke, mechanical mitral
valve prosthesis, caged-ball or
tilting disk valve prosthesis, or
venous thrombosis < 3 months ago
or associated with hypercoagulable
condition?)

1. Stop oral
anticoagulation 4-5
days before surgery
2. Begin therapeutic
dose UFH or LMWH
2 days after stopping
oral anticoagulation,
and discontinue it
12-24 hours before
surgery

3. Measure INR the
day before surgery to
confirm that it is <
1.6

4. Resume oral
anticoagulation the
night of surgery, if
possible

5. If procedure has a
low risk of bleeding,
consider therapeutic
dose UFH or LMWH
beginning 24-48
hours after surgery
and continuing until
the INR is
therapeutic

1Congestive heart failure, hypertension, diabetes, age > 75.
2Palients should receive venous thromboembolism prophylaxis after




surgery (see Chapter 14). LMWH, low-molecular-weight heparin; UFH,
unfractionated heparin.

Two types of delirium reducing interventions have been
evaluated: focused geriatric care and psychotropic medications. Ina
randomized, controlled trial of hip fracture surgery patients, those
who received daily visits and targeted recommendations fiom a
geriatrician had a lower risk of postoperative delirium (32%) than
the control patients (50%). The most flequent interventions to
prevent delirium were maintenance of the hematocrit > 30%;
minimizing the use of benzodiazepines and anticholinergic
medications; maintenance of regular bowel function;, and early
discontinuation of urinary catheters. Other studies comparing
postoperative care in specialized geriatrics units with standard
orthopedics wards have shown similar reductions in the incidence of
delirium. Limited data support the use of neuroleptic medications to
prevent postoperative delirium A randomized trial in cardiac
surgery patients demonstrated that risperidone (I mg sublingual
after regaining consciousness) reduced the incidence of
postoperative delirum compared with placebo (11.1% vs. 31.7%).
Another trial found that prophylactic oral haloperidol in orthopedic
surgery patients failed to prevent delirium but did reduce its severity
and duration.

Table 3-6. Risk factors for the development of postoperative
delirium.

Preoperative factors

Age > 70 years

Alcohol abuse

Cogpnitive impairment

Poor physical function status

Markedly abnormal serum sodium, potassium, or
glucose level

Aortic, thoracic, hip fracture surgery, or emergency
surgery
Postoperative factors

Use of meperidine or benzodiazepines, anticholinergics,



antihistamines
Postoperative hematocrit < 30%

Use of urinary catheters

Postoperative cognitive dysfunction is defined as a reduction in
menory, language comprehension, visuospatial comprehension,
attention, or concentration. Postoperative cognitive dysfunction may
occur in up to 25% patients after cardiopulmonary bypass and in
15% of patients after major noncardiac surgery. The symptoms are
generally transient, lasting < 3 months. It is more common in older
patients and occurs with equal frequency after general or regional
anesthesia.

Stroke complicates < 1% of all surgical procedures but may
occur in 1-6% of patients undergoing cardiac or carotid artery
surgery. Most of the strokes in cardiac surgery patients are embolic
in origin, and about half occur within the first postoperative day.
Stroke affer cardiac surgery is associated with significantly
increased mortality, up to 22% in some studies. A prediction model
for stroke after coronary artery bypass surgery includes the
following risk factors: age > 60 years, female sex, urgent or
emergency surgery, diabetes mellitus, chronic kidney disease,
peripheral vascular disease, and systolic dysfunction.

Symptomatic carotid artery stenosis is associated with a high risk
for stroke in patients undergoing cardiac surgery. In general,
symptomatic carotid lesions should be treated prior to elective
cardiac surgery. In contrast, most studies suggest that asymptomatic
carotid bruits and asymptomatic carotid stenosis are associated with
little or no increased risk of stroke in surgical patients. Prophylactic
carotid endarterectomy in patients with asymptomatic carotid artery
disease is unlikely to be beneficial in most patients, as the stroke
and risk of the carotid procedure likely out-weighs any risk
reduction it provides in a subsequent operation. On the other hand,
patients with carotid disease with independent indications for
carotid endarterectomy (see Chapter 12) should probably have the
carotid surgery prior to the elective surgery.
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MANAGEMENT OF ENDOCRINE DISEASES

Diabetes Mellitus

Patients with diabetes are at increased risk for postoperative
infections, particularly those involving the surgical site. Patients with
a preoperative hemoglobin A ;. < 7% have roughly half the risk for
developing a postoperative infection compared with those with a
hemoglobin A, > 7%. Furthermore, diabetic patients are at
increased risk for postoperative cardiac complications. The most
challenging issue in diabetic patients, however, is the maintenance of
glucose control during the perioperative period. The increased
secretion of cortisol, epinephrine, glucagon, and growth hormone
during surgery is associated with insulin resistance and
hyperglycemia in diabetic patients. The goal of management is the
prevention of severe hyperglycemia or hypoglycemia in the
perioperative period.

The ideal blood glucose level is not known. Tighter perioperative
glycemic control leads to better clinical outcomes in cardiac surgery
patients. In observational studies, cardiac surgery patients with
mean postoperative glucose levels < 180 mg/dL had fewer serious



surgical site infections, a lower risk of acute kidney failure, and a
shorter hospital stay than patients with higher mean levels. In a study
0f 1200 patients in a critical care unit, most of whom had undergone
cardiac surgery, those randomized to strict normalization of serum
glucose (80-110 mg/dL) had significantly less morbidity and a
shorter length of stay in the critical care unit than patients who were
treated only for serum glucose > 215 mg/dL. These results do not
apply to other surgical patients, however, as a subsequent trial
demonstrated increased mortality with tight control in critically ill
surgical patients. The specific pharmacologic management of
diabetes during the perioperative period depends on the type of
diabetes (insulin-dependent or not), the level of glycemic control,
and the type and length of surgery. In general, all patients with type
1 diabetes and some with type 2 diabetes will need an intravenous
insulin infusion perioperatively. Patients with type 2 diabetes who
take oral agents may require insulin during major or prolonged
surgery. Perioperative management of all diabetic patients requires
frequent blood glucose monitoring to prevent hypoglycemia and to
ensure prompt treatment of hyperglycemia. Recommendations for
glycemic control in patients who generally do not need
intraoperative insulin are shown in Table 3—7. Perioperative use of
corticosteroids, common in neurosurgical and organ transplant
procedures, increases glucose intolerance. Patients receiving
corticosteroids often require additional regular insulin with meals,
while their fasting glucose levels may remain relatively unchanged.

Corticosteroid Replacement

Perioperative complications (predominantly hypotension) resulting
from primary or secondary adrenocortical insufficiency are rare.
The common practice of administering high-dose corticosteroids
during the perioperative period in patients at risk for adrenocortical
insufficiency has not been rigorously studied. While definitive
recommendations regarding perioperative corticosteroid therapy
camnot be made, a conservative approach would be to consider any
patient to be at risk for having adrenocortical insufficiency who has
received either the equivalent of 20 mg of prednisone daily for 3



weeks or the equivalent of 7.5 mg of prednisone daily for 1 month
within the past year. A commonly used regimen is 50-100 mg of
hydrocortisone given intravenously every 8 hours beginning before
induction of anesthesia and continuing for 24-48 hours. Tapering
the dose is not necessary. Patients being maintained on long-term
corticosteroids should also continue their usual dose throughout the
perioperative period.

Thyroid Disease

Severe symptomatic hypothyroidism has been associated with
several perioperative complications, including intraoperative
hypotension, CHF, cardiac arrest, and death. Elective surgery
should be delayed in patients with severe hypothyroidism until
adequate thyroid hormone replacement can be achieved. Similarly,
patients with symptomatic hyperthyroidism are at risk for
perioperative thyroid storm and should not undergo elective surgery
until their thyrotoxicosis is controlled. An endocrinologist should be
consulted if emergency surgery is needed in such patients.
Conversely, patients with asymptomatic or mild hypothyroidism
generally tolerate surgery well, with only a slight increase in the
incidence of intraoperative hypotension; surgery need not be
delayed for the month or more required to ensure adequate thyroid
hormone replacement.

Table 3-7. Perioperative management of diabetic patients who do
not need insulin.

Patient H Recommended Management

Measure glucose every 4 hours
while fasting or NPO and give
subcutaneous regular insulin as
needed to maintain blood glucose <
130 mg/dL

Diabetes well
controlled on diet
alone




Avoid glucose-containing solutions
during surgery

The last dose of medication should
be taken on the evening before
surgery

Measure glucose every 4 hours
while fasting or NPO and give

Diabetes well subcutaneous regular insulin as
controlled on an oral |needed to maintain blood glucose <
sulfonylurea, 130 mg/dL

metformin, or a
thiazolidinedione  |[Measure blood glucose level every 4
hours (or more frequently as
indicated) during surgery

Resume oral hypoglycemic therapy
when the patient returns to baseline
diet

NPO, nothing by mouth.
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KIDNEY DISEASE

Approximately 1% of patients suffer a significant reduction in kidney
function after major surgery. The risk is much higher, however, in
patients undergoing cardiac operations, where 10-30% of patients
develop acute kidney injury. The development of acute kidney
ijury is an independent predictor of mortality, even if renal
dysfunction resolves. The mortality associated with the development
of perioperative acute kidney injury that requires dialysis exceeds
50%. Risk factors associated with postoperative deterioration in
kidney function are shown inTable 3-8. Several medications,
including ‘renal dose” dopamine, mannitol, N-acetylcysteine, and
furosemide, have been evaluated in an attempt to preserve kidney
function during the perioperative period. None of these have proved
effective in clinical trials and generally should not be used for this
indication. Maintenance of adequate intravascular volure is likely to
be the most effective method to reduce the risk of perioperative
deterioration in kidney function. Exposure to renal toxic agents such
as nonsteroidal anti-inflammatory drugs and intravenous contrast
should be minimized or avoided. Angiotensin-converting enzyme
inhibitors and angiotensin receptor blockers reduce renal perfusion
and may increase the risk of perioperative acute kidney injury.
Although firm evidence is lacking, it may be useful to temporarily
discontinue these medications in patients at risk for peri-operative
acute kidney injury.

Table 3-8. Risk factors for the development of postoperative acute
renal failure.

Preoperative chronic renal insufficiency
Aortic and major peripheral vascular surgery
Cardiac surgery

Severe heart failure

Preoperative jaundice

Age <70 years

Diabetes mellitus

COPD requiring daily bronchodilator therapy



COPD, chronic obstructive pulmonary disease.

Although the mortality rate for elective major surgery is low (1—
4%) in patients with dialysis-dependent chronic kidney disease, the
risk for perioperative complications, including postoperative
hyperkalemia, pneumonia, fluid overload, and bleeding, is
substantially increased. Postoperative hyperkalemia requiring
emergent hemodialysis has been reported to occur in 20-30% of
patients. Patients should undergo dialysis preoperatively within 24
hours before surgery, and their serum electrolyte levels should be
measured just prior to surgery and monitored closely during the
postoperative period.
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ANTIBIOTIC PROPHYLAXIS OF SURGICAL SITE
INFECTIONS

There are an estimated 0.5—1 million surgical site infections annually
in the United States. Surgical site infection is estimated to occur in
roughly 4% of general or vascular operations. For most major
procedures, the use of prophylactic antibiotics has been
demonstrated to reduce the incidence of surgical site infections
significantly. For example, antibiotic prophylaxis in colorectal
surgery reduces the incidence of surgical site infection flom 25—
50% to below 20%. In addition, in a case control study of
Medicare beneficiaries, the use of preoperative antibiotics within 2



hours of surgery was associated with a twofold reduction in 60-day
nortality.

Other strategies to prevent surgical site infections have proven to
be controversial. Evidence suggests that nasal carriage with
Staphylococcus aureus is associated with a twofold to ninefold
increased risk of surgical site and catheter-related infections in
surgical patients. Treatment of nasal carriers of S aureus with 2%
mupirocin ointment (twice daily intranasally for 3 days) prior to
cardiac surgery decreases the risk of surgical site infections.
However, in a 2008 cohort study, universal screening for
methicillin-resistant S aureus in surgical patients failed to reduce
infection rates from this pathogen. An early finding that high
concentration oxygen delivered in the immediate postoperative
period reduced surgical site infections was not verified in
subsequent trials. Thus, high-flow supplemental oxygen specifically
to prevent these infections is not recommended. Preoperative
bathing with antiseptic agents and preoperative hair removal are
common practices but have not demonstrated a reduction in surgical
site infections in randomized trials. The use of razors for hair
removal actually seems to increase the risk of surgical site infections
and is therefore specifically not recommended. If preoperative hair
removal is indicated, the use of clippers is preferred.

Guidelines for antibiotic prophylaxis against infective endocarditis
in patients undergoing invasive procedures are presented in Chapter
33. The American Association of Orthopaedic Surgeons
recommends consideration of prophylactic antibiotics in patients
with prosthetic joints on a case-by-case basis. More definitive or
evidence-based guidelines for antibiotic prophylaxis against
prosthetic joint infection are lacking,
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GENERAL PRINCIPLES OF GERIATRIC CARE
The following principles help in caring for older adults:

1. Many disorders are multifactorial in origin and are best
managed by multifactorial interventions.

2. Diseases often present atypically.

3. Not all abnormalities require evaluation and treatment.

4. Complex medication regimens, adherence problems,
and polypharmacy are common challenges.

ASSESSMENT OF THE OLDER ADULT

Comprehensive assessiment addresses three topics in addition to
conventional assessment of symptons and diseases: prognosis,
values and preferences, and ability to finction independently.
Comprehensive assessiment is warranted before major clinical
decisions (eg, whether major surgery should be performed, or
whether a patient should be treated for pneumonia at home or in the
hospital), and each topic merits at least brief consideration in each
clinical decision.

Assessment of Prognosis

When an older person's life expectancy is > 10 years (ie, 50% of



similar persons live longer than 10 years), it is reasonable to
consider effective tests and treatments much as they are considered
in younger persons. When life expectancy is < 10 years (and
especially when it is much less), choices of tests and treatments
should be made on the basis of their ability to improve that
particular patient's prognosis and quality of life in the shorter term of
that patient's lift expectancy. The relative benefits and harms of
tests and treatments often change as prognosis worsens.

‘When an older patient's clinical situation is dominated by a single
disease process (eg, lung cancer metastatic to brain), prognosis can
be estimated well with a disease-specific instrument. Even in this
situation, however, prognosis generally worsens with age (especially
age > 90 years) and with the presence of serious age-related
conditions, such as dementia, malnutrition, or impaired ability to
walk.

When an older patient's clinical situation is not dominated by a
single disease process, prognosis can be estimated initially by
considering the patient's age, gender, and general health (Figure 4
1). For exanple, < 25% of men age 95 years will live 5 years,
whereas nearly 75% of women age 70 years will live 10 years.

The prognosis of older persons living at home can be estimated
by considering age, sex, comorbid conditions, and function (Table
4-1). The prognosis of older persons discharged from the hospital
is worse than that of those living at home and can be estimated by
considering gender, comorbid conditions, and function at discharge
(Table 4-2). The sum of risk points indicates the mortality rate for
similar patients.

Assessment of Values & Preferences

Values and preferences are determined by speaking directly with a
patient or, when the patient cannot express preferences reliably,
with the patient's surrogate. Values and preferences can be
assessed most readily in the context of a specific medical decision.
For exanple, the clinician might ask a patient considering a hip
replacement, “How would you like your hip pain and function to be
different? Tell me about the risk and discomfort you are willing to



go through to achieve that improvement.”
In assessing values and preferences, it is important to keep in
mind the following:

1. Patients are experts about their preferences for
outcomes and experiences; however, they often do not
have adequate information to express informed
preferences for specific tests or treatments.

2. Patients’ preferences often change over time. For
example, some patients find living with a certain degree of
disability more acceptable than they thought before
experiencing the disability.

Assessment of Function

People often lose function in multiple domains as they age, with the
results that they may not be able to do some activities as quickly or
capably and may need assistance with other activities. Assessment
of function improves prognostic estimates (see above). Assessment
of finction is essential to determining an individual's needs in the
context of their values and preferences, and the possible effects of
prescribed treatment.
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About one-fourth of patients over 65 have impairments in their
IADLs (instrumental activities of daily living: transportation,
shopping, cooking, using the telephone, managing money, taking
medications, housecleaning, laundry) or ADLs (basic activities of
daily living: bathing, dressing, eating, transferring from bed to chair,
continence, toileting). Half of those persons older than 85 years
have these latter impairments.

In general, persons who need help only with IADLs can usually
live independently with minimal supports, such as financial services
(eg, a representative payee) or a chore worker. If institutional care
is needed, residential care, board-and-care, or assisted living is
usually sufficient. While many persons who need help with ADLs
may require a nursing home level of care, most live at home with
caregivers and other community services (eg, day care).

Caregiver Issues

Most elders with finctional impairment live in the community with
the help of an “informal” caregiver, most commonly a spouse or
daughter. The health and well-being of the patient and caregiver are
closely linked. High levels of functional dependency place an
enormous burden on a caregiver, and may result in caregiver
“burnout,” depression, morbidity, and even increased mortality.

Table 4-1. Prognostic factors, ‘Tisk points,” and 4-year mortality
rates for older persons living at home.

Prognostic Factor Risk Points
Age
60-64 years 1
64—69 years 2
70-74 years 8
74-79 vears 4



80-84 years 5

85 years and older 7
Male sex 2
Comorbid conditions reported by patients

Diabetes mellitus 1

Cancer 2

Lung disease 2

Heart failure 2

Body mass index < 25 1

Current smoker 2
Function

Bathing difficulty 2

Difficulty handling finances 2

Difficulty walking several blocks 2
Sum of Risk Points 4-year Mortality Rate

1-2 2%
3-6 7%
7-10 19%
>10 53%

Reprinted, with permission, from Lee SJ et al. Development and validation
of a prognostic index for 4-year mortality in older adults. JAVA 2006 Feb
15;295(7):801-8. Copyright © 2006 American Medical Association. Al
rights reserved.

An older patient's need for nursing home placement is often
better predicted fiom assessment of the caregiver characteristics
and stress than the severity of the patient's illness. Therefore, part of
caring for a frail elder involves paying attention to the well-being of
the caregiver. The older patient who is also a caregiver is at risk for
depression and should be screened for it. For the stressed
caregiver, a social worker may help identify programs such as
caregiver support groups, respite prograns, adult day care, or hired
home health aides.

Table 4-2. Prognostic factors, ‘Tisk points,” and 1-year mortality



rates for patients discharged from the hospital after an acute medical
illness.

Prognostic Factor Risk Points
Male sex 1
Comorbid conditions reported by patients

Cancer, metastatic 8
Cancer, not metastatic 3
Serum creatinine > 3 mg/dL 2
Albumin < 3 mg/dL 2
Albumin 3.0-3.4 mg/dL 1
Function
Dependent in 1—4 ADL! 2
Dependentin 5 ADL 5
Sum of Risk Points 1-year Mortality Rate
0-1 4%
2-3 19%
4-6 34%
<6 64%

1ADL refers to five activities of daily living: bathing, dressing, transferring,
using the toilet, and eating.

Reprinted, with permission, from Walter LC et al. Development and
validation of a prognostic index for 1-year mortality in older adults after
hospitalization. JAVA 2001 Jun 20;285(23):2987-94. Copyright © 2006
American Medical Association. All rights reserved.

Functional Screening Instrument

Functional screening should include assessment of ADL and JADL
and questions to detect weight loss, falls, incontinence, depressed
mood, self neglect, fear for personal safety, and common serious
impairments (eg, hearing, vision, cognition, and mobility). Standard



functional screening measures may not be useful in capturing subtle
impairments in highly functional independent elders. One technique
for these patients is to identify and regularly ask about a target
activity, such as bowling or gardening. If the patient begins to have
trouble with or discontinues such an “advanced activity of daily
living” it may indicate early impairment, such as dementia,
incontinence, or worsening hearing loss, which additional gentle
questioning or assessment may uncover.

Busy providers may find it more manageable to perform the
elements of functional geriatric assessment over three or four visits
or to train office personnel to perform some elements of the
assessment.
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MANAGEMENT OF COMMON GERIATRIC
PROBLEMS

1. Dementia



» Progressive decline of intellectual function.

» Loss of short-term memory and at least one other cognitive
deficit.

»# Deficit severe enough to cause impairment of function.

» Not delirious.

General Considerations

Dementia is an acquired persistent and progressive impairment in
intellectual finction, with compromise of memory and at least one
other cognitive domain, most commonly aphasia (typically, word
finding difficulty), apraxia (inability to perform motor tasks, such as
cutting a loaf of bread, despite intact motor fimction), agnosia
(inability to recognize objects), and impaired executive function
(poor abstraction, mental flexibility, planning, and judgment). The
diagnosis of dementia requires a significant decline in fimction that is
severe enough to interfere with work or social life.

Dementia has a prevalence that doubles every 5 years in the
older population, reaching 30-50% at age 85. Women suffer
disproportionately, both as patients and as care-givers. Alzheimer
disease accounts for roughly two-thirds of dementia cases in the
United States, with vascular dementia (either alone or combined
with Alzheimer disease) and dementia with Lewy bodies accounting
for much of the rest. Some of the risk factors for Alzheimer disease
are older age, family history, lower education level, and female sex.
Education, cognitive “exercises,” and social support may be
protective. Risk factors for vascular dementia are those for stroke,
ie, older age, hypertension, cigarette use, atrial fibrillation, diabetes
mellitus, and hyperlipidemia.

Depression and delirium are also common in elders, may coexist
with dementia, and may also present with cognitive impairment.
Depression is a common concomitant of early dementia. A patient
with depression and cognitive impairment whose intellectual finction



improves with treatment of the mood disorder has an almost fivefold
greater risk of suffering irreversible dementia later in life. Delirium,
characterized by acute confusion, occurs much more commonly in
patients with underlying dementia.

Clinical Findings
A. Screening

1. Cognitive impairment—Although there is no consensus at
present on whether older patients should be screened for dementia,
the benefits of early detection include identification of potentially
reversible causes, planning for the future (including discussing values
and completing advance care directives), and providing support and
counseling for the caregiver.

The combination of a clock drawing task with a three-item word
recall (also known as the “mini-cog”) is a simple screening test that
is fairly quick to administer. Whie different methods for
administering and scoring the clock draw test have been described,
the authors of this chapter favor the approach of pre-drawing a four
inch circle on a sheet of paper and instructing the patient to “draw a
clock” with the time set at 10 minutes after 11. Scores are classified
as normal, almost normal, or abnormal. When a patient is able to
draw a clock normally and can remember all 3 objects, dementia is
unlikely. When a patient fails this simple screen, further cognitive
evaluation with the Folstein Mini Mental State Exam (MMSE) or
other instruments is warranted.

2. Decision-making capacity—It is common for a cognitively
impaired elder to face a serious medical decision and for the
clinicians involved in his care to ascertain whether the capacity
exists to make the choice. While no single test of capacity exists, the
following five elements should be considered in a thorough
assessment: (1) ability to express a choice; (2) understanding
relevant information about the risks and benefits of planned therapy
and the alternatives, in the context of one's values, including no
treatment; (3) comprehension of the problem and its consequences;



(4) ability to reason; and (5) consistency. A patient's choice should
follow rationally from an understanding of the consequences.

Cultural sensitivity must be used in applying these five
components to people of various cultural backgrounds. Decision-
making capacity varies over time: A delirious patient may regain his
capacity after an infection is treated, and so reassessiments are often
appropriate. Furthermore, the capacity to make a decision is a
function of the decision in question. A woman with mild dementia
may lack the capacity to consent to coronary artery bypass grafting
yet retain the capacity to designate a surrogate decision maker.

B. Symptoms and Signs

The clinician can gather important information about the type of
dementia that may be present by asking about: (1) the rate of
progression of the deficits as well as their nature (including any
personality or behavioral change); (2) the presence of other
neurologic symptons, particularty motor problens; (3) risk factors
for HIV; (4) family history of dementia; and (5) medications, with
particular attention to recent changes.

Work-up is directed at identifying any potentially reversible
causes of dementia. However, such cases are indeed rare. For a
detailed description of the different forms of dementia, see Chapter
24.

Alzheimer disease typically presents with early problens in
menory and visuospatial abilities (eg, becoming lost in familiar
surroundings, inability to copy a geometric design on paper), yet
social graces may be retained despite advanced cognitive decline.
Personality changes and behavioral difficulties ~(wandering,
inappropriate sexual behavior, and aggression) may develop as the
disease progresses. Hallucinations, delusions, and symptoms of
depression often occur as the dementia worsens. End-stage disease
is characterized by near-mutisiy; inability to sit up, hold up the head,
or track objects with the eyes; difficulty with eating and swallowing;
weight loss; bowel or bladder incontinence; and recurrent
respiratory or urinary infections.

“Subcortical” dementias (eg, the dementia of Parkinson
disease, and some cases of vascular dementia) are characterized by



psychonotor slowing, reduced attention, early loss of executive
function, and personality changes.

Dementia with Lewy bodies may be confused with delirium, as
fluctuating cognitive impairment is frequently observed. Rigidity and
bradykinesia are the primary signs, and tremor is rare. Response to
dopaminergic agonist therapy is poor. Complex visual hallucinations
—typically of people or animals—may be an early feature that can
help distinguish dementia with Lewy bodies from Alzheimer disease.
These patients demonstrate a hypersensitivity to neuroleptic
therapy, and attempts to treat the hallucinations may lead to marked
worsening of extrapyramidal symptorns.

Frontotemporal dementias are a group of diseases that include
Pick disease, dementia associated with amyotrophic lateral
sclerosis, and others. Patients manifest personality change
(euphoria, disinhibition, apathy) and compulsive behaviors (often
peculiar eating habits or hyperorality). In contrast to Alzheimer
disease, visuospatial finction is relatively preserved.

Dementia in association with motor findings, such as
extrapyramidal features or ataxia, may represent a less common
disorder (eg, progressive supranuclear palsy, corticobasal
ganglionic degeneration, olivopontocerebellar atrophy).

C. Physical Examination

The neurologic examination emphasizes assessiment of mental status
but should also include evaluation for sensory deficits, possible
previous strokes, parkinsonism, or peripheral neuropathy. The
remainder of the physical examination should focus on identifying
comorbid conditions that may aggravate the individual's disability.

D. Laboratory Findings

Laboratory studies should include a complete blood count,
electrolytes, calcium, creatinine, glucose, thyroid-stimulating
hormone (TSH), and vitamin By, levels. HIV testing, RPR (rapid
plasma reagin) test, heavy metal screen, and liver biochemical tests
may be nformative in selected patients but should not be
considered part of routine testing.



E Imaging

Most patients should receive neuroimaging as part of the diagnostic
work-up to rule out subdural hematoma, tumor, previous stroke,
and hydrocephalus (usually normal pressure). Those who are
younger and those who have focal neurologic symptoms or signs,
seizures, gait abnormalities, and an acute or subacute onset are
most likely to yield positive findings and most likely to benefit from
MRI scanning. In older patients with a more classic picture of
Alzheimer disease in whom neuroimaging is desired, a non-contrast
CT scan is sufficient.

Differential Diagnosis

Older individuals experience occasional difficulty retrieving items
from memory (usually manifested as word-finding complaints) and
experience a slowing in their rate of information processing. Mild
cognitive impairment is an increasingly recognized condition in
which a patient complains of memory problems, demonstrates mild
deficits (most commonly in short-term memory) on formal testing,
but does not meet criteria for dementia. Dementia will develop in
more than half of people with mild cognitive impairment within 5
years. Acetylcholinesterase  inhibitors have not consistently
denonstrated a delay in the progression of mild cognitive
impairment to Alzheimer disease. An elderly patient with intact
cognition but with severe impairments in vision or hearing commonly
becomes confused in an unfamiliar medical setting and consequently
may be falsely labeled as demented. Cognitive testing is best
performed after optimal correction of the sensory deficits.

Delirium can be distinguished from dementia by its acute onset,
fluctuating course, and deficits in attention rather than memory.
Because delirium and dementia often coexist, it may not be possible
to determine how much impairment is attributable to each condition
until the patient is fully recovered and back in their usual setting.
Many medications have been associated with delirlum and other
types of cognitive impairment in older patients. Anticholinergic
agents, hypnotics, neuroleptics, opioids, nonsteroidal anti-



inflammatory drugs (NSAIDs), anti-histamines (including H; and
Hy-antagonists), and corticosteroids are just some of the

medications that have been associated with cognitive impairment in
elders.

Treatment

Soon after diagnosis, patients and families should be made aware of
the Alzheimer's Association (http//www.alz.org) as well as the
wealth of helpful community and online resources and publications
available. Caregiver support, education, and counseling can prevent
or delay nursing home placement. Education should include the
manifestations and natural history of dementia as well as the
availability of local support services such as respite care. Even
under the best of circunstances, caregiver stress can be substantial.
Collaborative care models and disease management prograns
appear to improve the quality of care for patients with dementia.

A. Cognitive Impairment

Because demented patients have greatly diminished cognitive
reserve, they are at high risk for experiencing acute cognitive or
functional decline in the setting of new medical illness.
Consequently, fragile cognitive status may be best maintained by
ensuring that comorbid diseases such as congestive heart failure and
infections are detected and treated.

1. Acetylcholinesterase inhibitors—Many experts recommend
considering a trial of acetylcholinesterase inhibitors (eg, donepezil,
galantamine, rivastigmine) in most patients with mild to moderate
Alzheimer disease. These medications produce a modest
improvement in cognitive function that is not likely to be detected in
routine clinical encounters. Acetylcholinesterase inhibitors may also
have similarly modest cognitive benefits in patients with vascular
dementia  or dementia with Lewy bodies. However,
acetylcholinesterase inhibitors have not convincingly been shown to
delay institutionalization or functional decline.



Starting doses, respectively, of donepezl, galantamine, and
rivastigmine, are 5 mg orally once daily (maximum 10 mg once
daily), 4 mg orally twice daily (maxinum 12 mg twice daily), and
1.5 mg orally twice daily (maximum 6 mg twice daily). The doses
are increased gradually as tolerated. The most bothersome side
effects include diarrhea, nausea, anorexia, weight loss, and syncope.
In those patients who have had no apparent benefit, experience side
effects, or for whom the financial outlay is a burden, the drug should
be discontinued.

2. Memantine—In clinical trials, patients with more advanced
disease have been shown to have statistical benefit from the use of
memantine, an N-methyl-D-aspartate (NMDA) antagonist, with or
without concomitant use of an acetylcholinesterase inhibitor. Long-
term and meaningfil functional outcomes have yet to be
demonstrated.

B. Behavioral Problems

1. Nonpharmacologic approaches—Bchavioral problenms in
demented patients are often best managed with a nonpharmacologic
approach. Initially, it should be established that the problem is not
unrecognized delirium, pain, urinary obstruction, or fecal impaction.
It also helps to inquire whether the caregiver or institutional staff can
tolerate the behavior, as it is often easier to find ways to
accommodate to the behavior than to modify it. If not, the caregiver
is asked to keep a brieflog in which the behavior is described along
with antecedent events and consequences. Recurring precipitants of
the behavior are often found to be present or it may be that the
behavior is rewarded—for example, by increased attention.
Caregivers are taught to use simple language when communicating
with the patient, to break down activities into simple component
tasks, and to use a “distract, not confront” approach when the
patient seens disturbed by a troublesome issue. Additional steps to
address behavioral problems include providing structure and
routine, discontinuing all medications except those considered
absolutely necessary, and correcting, if possible, sensory deficits.



2. Pharmacologic approaches—There is no clear consensus
about pharmacologic approaches to treatment of behavioral
problens in patients who have not benefted flom
nonpharmacologic therapies. The target symptons—depression,
anxiety, psychosis, mood lability, or pain—imay suggest which class
of medications might be most helpful in a given patient. Patients with
depressive symptoms may show improvement with antidepressant
therapy. Patients with dementia with Lewy bodies have shown
clinically significant improvement in behavioral symptoms when
treated with rivastigmine (3—6 mg orally twice daily).

For those with Alzheimer disease and agitation, no agents have
denonstrated consistent efficacy. Despite the lack of strong
evidence, antipsychotic medications have remained a mainstay for
the treatment of behavioral disturbances, largely because of the lack
of alternatives. The newer atypical antipsychotic agents
(risperidone, olanzapine, ~quetiapine, aripiprazole, ~clozapine,
ziprasidone) are reported to be better tolerated than older agents
but should be avoided in patients with vascular risk factors due to
an increased risk of stroke; they can cause weight gain and are also
associated with hyperglycemia in diabetic patients and are
considerably more expensive. Both typical and atypical
antipsychotics in several short-term trials and one long-term trial
have been demonstrated to increase mortalty compared with
placebo when used to treat elderly demented patients with
behavioral disturbances. When the choice is made to use these
agents, patients and caregivers should be carefully warned of the
risks. Starting and target dosages should be much lower than those
used in schizophrenia (eg, haloperidol, 0.5-2 mg orally; risperidone,
0.25-2 mg orally). Federal regulations require that if antipsychotic
agents are used i treatment of a nursing home patient, drug
reduction efforts must be made at least every 6 months.

C. Driving

A common yet vexing problem that providers are regularly asked to
assess is whether a patient with dementia is able to continue driving,
The consequences of a decision to either stop or continue driving
can be far-reaching for both the patient and the general public and



therefore every case requires careful consideration. Although
drivers with dementia are at an increased risk for motor vehicle
accidents, many patients continue to drive safely well beyond the
time of diagnosis, making the timing of when to recommend that a
patient stop driving particularly challenging.

There is no clear-cut evidence to suggest a single best approach
to determining an individual patient's risk, and there is no accepted
“gold standard” test. The result is that clinicians must consider
several factors upon which to base their judgment. For example,
determining the severity of dementia can be useful. Patients with
very mild or mild dementia according to the Clinical Dementia
Rating Scale were able to pass formal road tests at rates of 88%
and 69%, respectively. Experts agree that patients with moderately
severe or more advanced dementia should be counseled to stop
driving, Although not well studied, clinicians should also consider
the effects of comorbid conditions and medications and the role
each may play in contributing to the risk of driving by a patient with
dementia. Assessment of the ability to carry out IADLs may also
add to the determination of risk. Caregivers of patients with at least
a 30% decline in their TADL score were more likely to rate them as
unable to drive safely than other, less impaired patients. Finally, in
some cases of mild dementia, referral may be needed to a driver
rehabilitation specialist for evaluation. Although not standardized,
this evaluation often consists of both oft- and on-road testing. The
cost for this assessment can be substantial, and it is typically not
covered by health insurance. Experts recommend such an
evaluation for patients with mild dementia, for those with dementia
for whom new impairment in driving skills is observed, and for those
with significant deficits in cognitive domains such as attention,
executive finction, and visuospatial skills. At present, there is no
convincing evidence to support the use of interventions to improve
driving skills and driver safety.

Clinicians must also be aware of the reporting requirements in
their individual jurisdictions. Some states have mandatory reporting
laws for clinicians, but in other states, the decision to report an
unsafe driver with dementia is voluntary. When a clinician has made
the decision to report an unsafe driver to the Department of Motor



Vehicles, he or she must consider the impact as a potential breach
in confidentiality and must weigh and address, in advance when
possible, the consequences from the loss of driving independence.

Prognosis

Life expectancy after a diagnosis of Alzheimer disease is typically
3-15 years; it may be shorter than previously reported. Other
neurodegenerative dementias, such as dementia with Lewy bodies,
show more rapid decline. Hospice is often appropriate for patients
with end-stage dementia.

When to Refer

Referral for neuropsychological testing may be helpful in the
following circumstances: to distinguish dementia from depression, to
diagnose dementia in persons of very poor education or very high
premorbid intellect, and to aid diagnosis when impairment is mild.
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2. Depression

» Depressed elders may not admit to depressed mood.
» Depression screening in elders should include a question about
anhedonia.

General Considerations

Depressive symptons—ofien related to loss, disease, and life
changes—may be present in more than 25% of elders; however,
the prevalence of major depression is similar in younger and older
populations. Depression is particularly common in hospitalized and
institutionalized elders. Older single men have the highest suicide
rate of any demographic group. Geriatric patients with depression
are more likely to have somatic complaints, less likely to report
depressed mood, and more likely to experience delusions than
younger patients. In addition, depression may be an early symptom
of a neurodegenerative condition such as dementia. Depressed
patients who have other comorbidities, such as congestive heart
failure or diabetes, have worse outcomes than their non-depressed
counterparts.

Clinical Findings

A simple two-question screen—which consists of asking “During



the past 2 weeks, have you felt down, depressed, or hopeless?”
and “During the past 2 weeks, have you felt little interest or pleasure
in doing things?”—is highly sensitive for detecting major depression
in persons over age 65. Positive responses can be followed up with
more comprehensive, structured interviews, such as the Geriatric
Depression Scale (https//www.stanford.edu/~yesavage/GDS.html)

or the PHQ-9 (https//www.depression-primarycare.org).
Elderly patients with depressive symptoms should be questioned

about medication use, since many drugs (eg, benzodiazepines,
corticosteroids) may contribute to the clinical picture. Similarly,
several medical problems can cause fatigue, lethargy, or hypoactive
delirum, all of which may be mistaken for depression. Particularly
when delirium is the differential diagnosis, laboratory testing should
include a complete blood count; liver, thyroid, and kidney finction
tests; serum calcium; urinalysis; and electrocardiogram.

Treatment

Choice of antidepressant agent in elders is usually based on side
effect profile and cost. Citalopram and sertraline are often used as
first-line agents because of their low side-effect profiles. In general,
fluoxetine is avoided because of its long duration of action and
tricyclic antidepressants are avoided because of their high
anticholinergic side effects. Mirtazapine is often used for patients
with weight loss, anorexia, or insommnia. Venlafaxine can be useful in
patients who also have neuropathic pain. Regardless of the drug
chosen, many experts recommend starting elders at a relatively low
dose, titrating to full dose slowly, and continuing for a longer trial (at
least 9 weeks) before trying a different medication. Problemsolving
therapy and cognitive behavioral therapy can be effective alone or in
combination with medication therapy. Depressed elders may do
better with a collaborative care model that includes socialization and
other support elements than with usual care, and such models may
also improve comorbid conditions. Recurrence of major depression
is common in elders; any elder with a history of depression should
be closely monitored for recurrence and considered for longer-term
maintenance medication therapy.



When to Refer

Referral should be considered for patients who have not responded
to an initial antidepressant drug trial and for patients with have
symptons of mania, suicidality, or psychosis.

When to Admit

Patients who are suicidal, homicidal, psychotic, or a danger to self
or others should be considered for acute psychiatric hospitalization.
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elderly patients. J Clin Psychiatry. 2009 Dec;70(12):e47. [PMID:
20141704]

3. Delirium

» Rapid onset and fluctuating course.

¥ Primary deficit in attention rather than memory.
» May be hypoactive or hyperactive.

» Dementia frequently coexists.

General Considerations



Delirium is an acute, fluctuating disturbance of consciousness,
associated with a change in cognition or the development of
perceptual  disturbances (see also Chapter 25). It is the
pathophysiologic consequence of an underlying general medical
condition such as infection, coronary ischemia, hypoxemia, or
metabolic derangement. Delirium persists in up to 25% of patients
and is associated with worse clinical outcomes (higher in-hospital
and postdischarge mortality, longer lengths of stay, greater
probability of placement in a nursing facility).

Although the acutely agitated elderly patient often comes to mind
when considering delirium, many episodes are more subtle. Such
quiet, or hypoactive, delirium may only be suspected if one notices
new cognitive slowing or inattention.

Cognitive impairment is an important risk factor for delirium
Approximately 25% of delirious patients are demented, and 40% of
demented hospitalized patients are delirious. Other risk factors are
male sex, severe illness, hip fracture, fever or hypothermia,
hypotension, malnutrition, polypharmacy and use of psychoactive
medications, sensory impairment, use of restraints, use of
intravenous lines or urinary catheters, metabolic disorders,
depression, and alcoholism

Clinical Findings

A key component of a delirium work-up is review of medications
because a large number of drugs, the addition of a new drug, or the
discontinuation of a medication known to cause withdrawal
symptons, are all associated with the development of delirium

Laboratory evaluation of most patients should include a complete
blood count, electrolytes, blood urea nitrogen (BUN) and serum
creatinine, glucose, calcium, albumin, liver function studies,
urinalysis, and electrocardiography. In selected cases, serum
magnesium, serum drug levels, arterial blood gas measurements,
blood cultures, chest radiography, urinary toxin screen, head CT
scan, and lumbar puncture may be helpful.



Prevention

Prevention is the best approach in the management of delirium.
Measures include improving cognition (flequent reorientation,
activities, socialization with family and friends, when possible), sleep
(massage, noise reduction, minimizing interruptions at night),
nobility, vision (visual aids and adaptive equipment), hearing
(portable amplifiers, cerumen disimpaction), and hydration status
(volure repletion).

Treatment

Management of established episodes of delirum is largely
supportive and includes treatment of any underlying causes,
eliminating unnecessary medications, and avoidance of indwelling
catheters and restraints. Antipsychotic agents (such as haloperidol,
0.5-1 mg, or quetiapine, 25 mg, at bedtime or twice daily) are
considered the medication of choice when drug treatment of
delirium is necessary. In emergency situations, starting haloperidol at
0.5 mg orally or intramuscularly and repeating every 30 minutes until
the agitation is controlled may be necessary, but such treatment is
often followed by prolonged sedation or other complications. Other
medications (eg, trazodone, donepezl, mood stabilizers) have also
been used, but evidence in support of these approaches is weak.

Most episodes of delirium clear in a matter of days after
correction of the precipitant, but some patients suffer episodes of
longer duration, and a few never return to their former baseline level
of functioning, These individuals merit closer follow-up for the
development of dementia if not already diagnosed.

When to Refer

If an initial evaluation does not reveal the cause of delirium or if
entities other than delirium are in the differential diagnosis, referral to
a neuropsychologist, neurologist, or geropsychiatrist should be
considered.



When to Admit

Patients with delirium of unknown cause should be admitted for an
expedited work-up if consistent with the patient's goals of care.
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[PMID: 19109118]

Fong TG et al. Delirium in elderly adults: diagnosis, prevention, and
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Torpy JM et al. JAMA patient page. Delirium. JAMA. 2008 Dec
24;300(24):2936. [PMID: 19109124]

4. Immobility

Although common in older people, reduced mobility is never normal
and is often treatable if its causes are identified. Bed rest is an
important cause of hospital-induced finctional decline. Among
hospitalized medical patients over 70, about 10% experience a
decline i function, much of which results from preventable
reductions in mobility.

The hazards of bed rest in older adults are multiple, serious,
quick to develop, and slow to reverse. Deconditioning of the
cardiovascular system occurs within days and involves fluid shifts,
decreased cardiac output, decreased peak oxygen uptake, and
increased resting heart rate. More striking changes occur in skeletal
muscle, with loss of contractile velocity and strength. Pressure
sores, deep venous thrombosis, and pulmonary embolism are
additional serious risks. Within days after being confined to bed, the
risk of postural hypotension, falls, and skin breakdown rises rapidly
in the older patient. Moreover, recovery from these changes usually
takes weeks to months.



Prevention & Treatment

When immobilization cannot be avoided, several measures can be
used to minimize its consequences. Skin, particularly areas over
pressure points, should be inspected at least daily. If the patient is
unable to shift position, staff should do so every 2 hours. To
minimize cardiovascular  deconditioning, patients should be
positioned as close to the upright position as possible, several times
daily. To reduce the risks of contracture and weakness, range of
notion and strengthening exercises should be started immediately
and continued as long as the patient is in bed. Whenever possible,
patients should assist with their own positioning, transferring, and
self-care. As long as the patient remains immobilized, antithrombotic
measures should be used if that is consistent with the patient's goals
of care.

Avoiding restraints and  discontinuing invasive  devices
(intravenous lines, urinary catheters) may increase an elderly
patient's prospects for early mobility. Graduated ambulation should
begin as soon as it is feasible. Advice from a physical therapist is
often helpful both before and after discharge. Prior to discharge,
physical therapists can recommend appropriate exercises and
assistive devices; after discharge, they can recommend safety
modifications and maintenance exercises.

5. Falls & Gait Disorders

About one-third of people over age 65 fall each year, and the
frequency of falls increases markedly with advancing age. About
10% of falls result in serious injuries such as fractures, soft tissue
injuries, and traumatic brain injuries. Complications from falls are
the leading cause of death from injury in persons over age 65. Hip
fractures are common precursors to finctional impairment, nursing
home placement, and death. Furthermore, fear of falling may lead
some elders to restrict their activities.

Every older person should be asked about falls; many will not
volunteer such information. Assessment of patients who fall should
include postural blood pressure and pulse, thorough cardiac



examination, evaluations of strength, range of motion, cognition, and
proprioception, and examination of feet and footwear. A thorough

gait assessment should be performed in all older people. Gait and
balance can be readily assessed by the “Up and Go Test,” in which
the patient is asked to stand up froma sitting position without use of
hands, walk 10 feet, turn around, walk back, and sit down. Patients
who take < 10 seconds are usually normal, patients who take
longer than 30 seconds tend to need assistance with many mobility
tasks, and those in between tend to vary widely with respect to gait,
balance, and function. The ability to recognize common patterns of
gait disorders is an extremely useful clinical skill to develop.

Exanples of gait abnormalities and their causes are listed in Table
4-3.

Causes of Falls

Balance and ambulation require a complex interplay of cognitive,
neuronuscular, and cardiovascular finction. With age, balance
mechanisms  can become compromised and postural sway
increases. These changes predispose the older person to a fall when
challenged by an additional insult to any of these systems.

A fall may be the clinical manifestation of an occult problem, such
as pneumonia or myocardial infarction, but much more commonly
falls are due to the interaction between an impaired patient and an
environmental risk factor. Falls in older people are rarely due to a
single cause, and effective intervention entails a comprehensive
assessiment of the patient's intrinsic deficits (usually diseases and
medications), the activity engaged in at the time of the fall, and
environmental obstacles.

Intrinsic deficits are those that impair sensory input, judgment,
blood pressure regulation, reaction time, and balance and gait.
Dizziness may be closely related to the deficits associated with falls
and gait abnormalities. While it may be impossible to isolate a sole
“cause” or a “cure” for falls, gait abnormalities, or dizziness, it i
often possible to identify and ameliorate some of the underlying
contributory conditions and improve the patient's overall fnction.

As for most geriatric conditions, medication use is one of the



most common, significant, and reversible causes of falling. A meta-
analysis found that sedative/hypnotics, antidepressants, and
benzodiazepines were the classes of drugs most likely to be
associated with falling. The use of multiple medications
simultaneously has also been associated with an increased fall risk.
Other often overlooked but treatable contributors include postural
hypotension (including post-prandial, which peaks 30-60 minutes
after a meal), insomnia, use of multifocal lenses, and urinary
urgency.

Since most falls occur in or around the home, a visit by a visiting
nurse, physical therapist, or health care provider reaps substantial
benefits in identifying environmental obstacles and is generally
reimbursed by third-party payers, including Medicare.

Table 4-3. Evaluation of gait abnormlities.

Gait .
Abnormality Possible Cause
Inability to Deconditioning

Myopathy (hyperthyroidism, alcohol, statin-
induced)
Hip or knee pain
Orthostatic hypotension
Unsteadiness Balance problem (peripheral neuropathy,
upon vision problem, vestibular, other central
standing nervous system causes)

Generalized weakness
Stagger with Often indicates that vision is compensating
eyes closed for another deficit

Weakness

stand without
use of hands

SIS Parkinson disease or related condition
Cerebrovascular accident

Asymmetry Focal pain or arthritis

Wide-based

y Fear, balance problems
gait



Flexed knees Contractures, quadriceps weakness
Fear of falling, weakness, deconditioning,

Slow gait

peripheral vascular disease, chronic
obstructive pulmonary disease, congestive

heart failure, angina

Table 4-4. Fall risk factors and targeted interventions.

Risk Factor

Postural hypotension (>
20 mm Hg drop in
systolic blood pressure,
or systolic blood
pressure > 90 mm Hg)
Use of benzodiazepine
or sedative-hypnotic
agent

Use of multiple
prescription medications

Environmental hazards

Gaitimpairment

Impairment in transfer or
balance

Impairmentinleg or arm
muscle strength or limb
range of motion

Targeted Intervention

Behavioral recommendations,
such as hand clenching,
elevation of head of bed;
discontinuation or substitution of
high-risk medications
Education about sleep hygiene;
discontinuation or substitution of
medications

Review of medications

Appropriate changes;
installation of safety equipment
(eg, grab bars)

Gait training, assistive devices,
balance or strengthening
exercises

Balance exercises, training in
transfers, environmental
alterations (eg, grab bars)
Exercise with resistance bands
or putty, with graduated
increases in resistance

Complications of Falls



The most common fractures resulting from falls are of the wrist, hip,
and vertebrae. There is a high mortality rate (approximately 20% in
1 year) in elderly women with hip fractures, particularly if they were
debilitated prior to the time of the fracture.

Fear of falling again is a common, serious, but treatable factor in
the elderly person's loss of confidence and independence. Referral
to a physical therapist for gait training with special devices is often
all that is required.

Chronic subdural hematona is an easily overlooked complication
of falls that must be considered in any elderly patient presenting with
new neurologic symptons or signs. Headache or known history of
trauma may both be absent.

Patients who are unable to get up fiom a fall are at risk for
dehydration, electrolyte imbalance, pressure sores, rthabdomyolysis,
and hypothermia.

Prevention & Management

The risk of falling and consequent injury, disability, and potential
institutionalization can be reduced by modifying those factors
outined inTable 4-4. Emphasis is placed on treating all
contributory medical conditions (eg, cataracts), minimizing
environmental hazards, and eliminating medications where the harms
may outweigh the benefits—particularly those that induce
orthostasis and  parkinsonism (eg, o-blockers, nitrates,
antipsychotics). Also important are strength, balance, and gait
training as well as screening and treatment for osteoporosis, if
present. Falls and fractures may be prevented by prescribing
vitamin D at a dose of 800 international units daily or higher.

Assistive devices, such as canes and walkers, are useful for many
older adults but are often used incorrectly. Canes should be used on
the “good” side. The height of walkers and canes should generally
be about the level of the wrist. Physical therapists are invaluable in
assessing the need for an assistive device, selecting the best device,
and training a patient in its correct use.

Patients with repeated falls are often reassured by the availability
of phones at floor level, a portable phone, or a lightweight radio call



system. Their therapy should also include training in techniques for
arising after a fall The clinical utility of anatomically designed
external hip protectors in reducing fractures is currently uncertain.

When to Refer

Patients with a recent history of falls should be referred for physical
therapy, eye examination, and home safety evaluation.

When to Admit

If the patient has new falls that are unexplained, particularly in
combination with a change i the physical examination,
hospitalization should be considered.
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6. Urinary Incontinence

» Involuntary loss of urine.




» Stress incontinence: leakage of urine upon coughing, sneezing, or
standing,

» Urge incontinence: urgency and inability to delay urination.

» Overflow incontinence: may have variable presentation.

General Considerations

Incontinence in older adults is common, and interventions can
improve most patients. Many patients fail to tell their providers
about it. A simple question about nvoluntary leakage of urine is a
reasonable screen: “Do you have a problem with urine leaks or
accidents?”

Classification

Because continence requires adequate mobility, mentation,
motivation, and manual dexterity, problems outside the bladder
often result in geriatric incontinence. In general, the authors of this
chapter find it useful to differentiate between ‘transient” or
“potentially reversible” causes of incontinence and more
“established” causes.

A. Transient Causes

Use of the mnemonic “DIAPPERS” may be helpful in remembering
the categories of transient incontinence.

1. Delirium—A clouded sensorium impedes recognition of both
the need to void and the location of the nearest toilet. Delirium is the
most common cause of incontinence in hospitalized patients; once it
clears, incontinence usually resolves.

2. Infection—Symptomatic urinary tract infection commonly
causes or contributes to urgency and incontinence. Asymptomatic
bacteriuria does not.

3. Atrophic urethritis or vaginitis—Atrophic urethritis can



usually be diagnosed presumptively by the presence of vagmnal
nucosal telangiectasia, petechiae, erosions, erythema, or fiiability.
Urethral inflammation, if symptomatic, may contribute to
incontinence in some women. Some experts suggest a trial of topical
estrogen in these cases.

4. Pharmaceuticals—Drugs are one of the most common causes
of transient incontinence. Typical offending agents include potent
diuretics, anticholinergics, psychotropics, opioid analgesics, o-
blockers (in women), a-agonists (in men), and calcium channel
blockers.

5. Psychological factors—Severe depression with psychomotor
retardation may impede the ability or motivation to reach a toilet.

6. Excess urinary output—Excess urinary output may overwhelm
the ability of an older person to reach a toilet in time. In addition to
diuretics, common causes include excess fluid intake; metabolic
abnormalities (eg, hyperglycemia, hypercalcemia, diabetes
insipidus); and disorders associated with peripheral edema, with its
associated heavy nocturia when previously dependent legs assume a
horizontal position in bed.

7. Restricted mobility—(See Imnobility section, above.) If
mobility cannot be improved, access to a urinal or commode (eg, at
the bedside) may improve continence.

8. Stool impaction—This is a common cause of urinary
incontinence in hospitalized or immobile patients. Although the
mechanism is still unknown, a clinical clue to its presence is the
onset of both urinary and fecal incontinence. Disimpaction usually
restores urinary continence.

B. Established Causes

Causes of established incontinence should be addressed after the
transient causes have been uncovered and managed appropriately.
Risk factors for incontinence include older age, fermle sex,
increased body mass index, and limited physical activity.



1. Detrusor overactivity (urge incontinence)—Detrusor
overactivity refers to uninhibited bladder contractions that cause
leakage. It is the most common cause of established geriatric
incontinence, accounting for two-thirds of cases, and is usually
idiopathic. Women will complain of urinary leakage affer the onset
of an intense urge to urinate that cannot be forestalled. In men, the
symptons are similar, but detrusor overactivity commonly coexists
with urethral obstruction from benign prostatic hyperplasia. Because
detrusor overactivity also may be due to bladder stones or tumor,
the abrupt onset of otherwise unexplained urge incontinence—
especially if accompanied by perineal or suprapubic discomfort or
sterile hematuria—should be investigated by cystoscopy and
cytologic examination of a urine specimen.

2. Urethral incompetence (stress incontinence)—Urethral
incompetence is the second most common cause of established
urinary incontinence in older women. Stress incontinence is most
commonly seen in men affer radical prostatectomy. Stress
incontinence is characterized by instantaneous leakage of urine in
response to a stress maneuver. It commonly coexists with detrusor
overactivity. Typically, urinary loss occurs with laughing, coughing,
or lifting heavy objects. Leakage is worse or occurs only during the
day, unless another abnormality (eg, detrusor over-activity) is also
present. To test for stress incontinence, have the patient relax her
perineum and cough vigorously (a single cough) while standing with
a full bladder. Instantaneous leakage indicates stress incontinence if
urinary retention has been excluded by postvoiding residual
determination using ultrasound. A delay of several seconds or
persistent leakage suggests that the problem is instead caused by an
uninhibited bladder contraction induced by coughing.

3. Urethral obstruction—Urethral obstruction (due to prostatic
enlargement, urethral stricture, bladder neck contracture, or
prostatic cancer) is a common cause of established incontinence in
older men but is rare in older women. It can present as dribbling
incontinence after voiding, urge incontinence due to detrusor
overactivity (which coexists in two-thirds of cases), or overflow



incontinence due to urinary retention. Renal ultrasound is required to
exclude hydronephrosis in men whose postvoiding residual urine
exceeds 150 mL.

4. Detrusor underactivity (overflow incontinence)—Detrusor
underactivity is the least common cause of incontinence. It may be
idiopathic or due to sacral lower motor nerve dysfunction. When it
causes incontinence, detrusor underactivity is associated with
urinary frequency, nocturia, and frequent leakage of small amounts.
The elevated postvoiding residual urine (generally over 450 mL)
distinguishes it from detrusor overactivity and stress incontinence,
but only urodynamic testing differentiates it from urethral obstruction
in men. Such testing usually is not required in women, in whom
obstruction is rarely present.

Treatment
A. Transient Causes

Each identified transient cause should be treated regardless of
whether an established cause coexists. For patients with urinary
retention induced by an anticholinergic agent, discontinuation of the
drug should first be considered. If this is not feasible, substituting a
less anticholinergic agent (eg, sertraline instead of desipramine for
depression) may be useful.

B. Established Causes

1. Detrusor overactivity—The cornerstone of treatment is
bladder training. Patients start by voiding on a schedule based on
the shortest interval recorded on a bladder record. They then
gradually lengthen the interval between voids by 30 minutes each
week using relaxation techniques to postpone the urge to void.
Lifestyle modifications, including weight loss and caffeine reduction,
may also improve incontinence symptoms. For cognitively impaired
patients and nursing home residents who are unable to manage on
their own, timed and prompted voiding initiated by care-givers is
effective.



Pelvic floor muscle (“Kegel”) exercises, with or without
biofeedback, can reduce the frequency of incontinence episodes
when performed correctly and sustained. If behavioral approaches
prove insufficient, drug therapy with antimuscarinic agents may
provide additional benefit. The two oral drugs for which there is the
most experience are tolterodine and oxybutynin. Available regimens
of these drugs follow: short-acting tolterodine, 1-2 mg twice a day;
long-acting tolterodine, 2-4 mg daily; short-acting oxybutynin, 2.5—
5 mg twice or three times a day; long-acting oxybutynin, 5-15 mg
daily; and oxybutynin transdermal patch, 3.9 mg per day applied
twice weekly. All of these agents can produce delirium, dry mouth,
or urinary retention; long-acting preparations may be better
tolerated. Agents such as fesoterodine (4-8 mg orally once daily),
trospium chloride (20 mg orally once or twice daily), darifenacin
(7.5-15 mg orally daily), and soliftnacin (5-10 mg orally daily)
appear to have similar efficacy and have not been clearly
demonstrated to be better tolerated than the older agents in long-
acting form.

The combination of behavioral therapy and antimuscarinics
appears to be more effective than either alone although one study in
a group of younger women showed that adding behavioral therapy
to individually titrated doses of extended-release oxybutynin was no
better than drug treatment alone.

In men with both benign prostatic hyperplasia and detrusor
overactivity and who have postvoid residual volumes of 150 mL or
less, an antimuscarinic agent added to an o-agonist may provide
additional relief of lower urinary tract symptoms.

2. Urethral incompetence (stress incontinence)—Lifestyle
modifications, including limiting caffeine intake and timed voiding,
may be helpful for some women, particularly women with mixed
stress/urge incontinence. Pelvic floor muscle exercises are effective
for women with mild to moderate stress incontinence; the exercises
can be combined, if necessary, with biofeedback, -electrical
stimulation, or vaginal cones. Instruct the patient to pull in the pelvic
floor muscles and hold for 6-10 seconds and to perform three sets
of 8-12 contractions daily. Benefits may not be seen for 6 weeks.



Pessaries or vaginal cones may be helpful in some women but
should be prescribed by providers who are experienced with using
these modalities.

Although a last resort, surgery is the most effective treatment for
stress incontinence, resulting in a cure rate as high as 96% even in
older women. Drug therapy is limited. Clinical trials have shown that
duloxetine, a serotonin and norepinephrine reuptake inhibitor,
reduces stress incontinence episodes in women but efficacy in older
wormen remains unknown. It is approved for use for this indication
in some countries but not the United States. Side effects, including
nausea, are COmmon.

3. Urethral obstruction—Surgical decompression is the most
effective treatment for obstruction, especially in the setting of urinary
retention due to benign prostatic hyperplasia. A variety of less
invasive techniques make decompression feasible even for frail men.
For the nonoperative candidate with urinary retention, intermittent
or indwelling catheterization is used. For a man with prostatic
obstruction who does not require or desire immediate surgery,
treatment with a-blocking agents (eg, terazosin, 1-10 mg daily;
prazosin, 1-5 mg orally twice daily; tamsulosin, 0.4-0.8 mg daily)
can improve symptoms and delay obstruction. Finasteride, 5 mg
daily, can provide additional benefit to an o-blocking agent in men
with an enlarged prostate.

4. Detrusor underactivity—For the patient with a poorly
contractile bladder, augmented voiding techniques (eg, double
voiding, suprapubic pressure) often prove effective. If further
emptying is needed, intermittent or indwelling catheterization is the
only option. Antibiotics should be used only for symptomatic upper
urinary tract infection or as prophylaxis against recurrent
symptomatic infections in a patient using intermittent catheterization,
they should not be used as prophylaxis with an indwelling catheter.

When to Refer



. Men with urinary obstruction who do not respond to
medical therapy should be referred to a urologist.

*  Women who do not respond to medical and behavioral
therapy should be referred to a urogynecologist or
urologist.

Burgio KL et al. Combined behavioral and individvalized drug
therapy versus individualized drug therapy alone for urge urinary
incontinence in women. J Urol. 2010 Aug;184(2): 598-603.
[PMID: 20639023]

Fink HA et al. Treatment interventions in nursing home residents
with urinary incontinence: a systemic review of randomized trials.



Mayo Clin Proc. 2008;83(12):1332-43. [PMID: 19046552]

Goode PS et al. Incontinence in older women. JAMA. 2010 Jun
2;303(21)22172-81. [PMID: 20516418]

7. Undernutrition & Frailty
General Considerations

Undernutrition affects substantial numbers of elderly. The degree of
unintended weight loss that deserves evaluation is not agreed upon,
although a reasonable threshold is loss of 5% of body weight in 1
month or 10% of body weight in 6 months.

“Frailty” is a term that may be clinically useful for describing a
subgroup of patients—almost always elders—who have delicate
health, are not robust, and have decreased functional reserve.
Although clinicians generally agree on most of the clinical
characteristics that define the frailty syndrome, there is not yet a
consensus definition of frailty. Fraity may be accompanied by
physiologic changes in inflammatory and neuroendocrine systers.
The label of “failure to thrive” is typically applied when some
triggering event—loss of social support, a bout of depression or
pneumonia, the addition of a new medication—pulls a struggling
elderly person below the threshold of successful independent living.

Clinical Findings

Useful laboratory and radiologic studies for the patient with weight
loss include complete blood count, serum chemistries (including
glucose, TSH, creatinine, calcium), urinalysis, and chest radiograph.
These studies are intended to uncover an occult metabolic or
neoplastic cause but are not exhaustive. Exploring the patient's
social situation, cognition, mood, and dental health are at least as
important as looking for a purely medical cause of weight loss.
There is not yet a standard assessment tool for frailty. However,
the most widely recognized definition of frailty requires that the



patient exhibit at least three of the five following clinical criteria: (1)
slow gait speed; (2) low hand grip strength; (3) exhaustion; (4)
weight loss; and (5) low energy expenditure. Few physicians screen
for the syndrome, since an evidence-based treatment for frailty does
not yet exist. Patients who meet criteria for the frailty syndrome are
at increased risk for poor clinical outcomes.

Treatment

Oral nutritional supplements of 200-1000 kcald can increase
weight and improve outcomes in malnourished hospitalized elders.
Megestrol acetate as an appetite stimulant has not been shown to
increase body mass or lengthen life in the elderly population. For
those who have lost the ability to feed themselves, assiduous hand
feeding may allow maintenance of weight. Although artificial
nutrition and hydration (‘tube feeding’) may seem a more
convenient alternative, it deprives the patient of the taste and texture
of food as well as the social milieu typically associated with
mealtime; before this option is chosen, the patient or his or her
surrogate will wish to review the benefits and burdens of the
treatment in light of overall goals of care. If the patient makes
repeated attempts to pull out the tube during a trial of artificial
nutrition, the treatment burden becomes substantial, and the utility of
tube feeding should be reconsidered. Although commonly used,
there is no evidence that tube feeding prolongs life in patients with
end-stage dementia.

The ideal strategies for preventing the fraity syndrome are
unknown. At present, treatment is largely supportive, multifactorial,
and individualized based on patient goals, life expectancy, and
comorbidities. Sometimes, transitioning a patient to a palliative
approach or a hospice program is the most appropriate clinical
intervention.

Abellan van Kan G et al. The assessment of frailty in older adults.
Clin Geriatr Med. 2010 May;26(2)275-86. [PMID: 20497846]

Rocchiccioli JT et al. Revisiting geriatric failure to thrive: a complex



and compelling clinical condition. J Gerontol Nurs. 2009
Jan;35(1):18-24. [PMID: 19227099]

8. Pressure Ulcers

» Examine at-risk patients on admission to hospital and daily
thereafter.
» Pressure ulcers should be described by one of six stages:

* Blanchable hyperemia (stage I).

* Extension through epidermis (stage II).

* Full thickness skin loss (stage III).

* Full thickness wounds with extension into muscle,
bone, or supporting structures (stage IV).

* Ifeschar or slough overlies the wound, the wound is
unstageable.

* Suspected deep tissue injury is an area of discolored
or blistered skin.

General Considerations

The majority of pressure ulcers develop during a hospital stay for an
acute illness. Incident rates range from 3% to 30% and vary
according to patient characteristics. The primary risk factor for
pressure ulcers is immobility. Other contributing risk factors include
reduced sensory perception, moisture (urinary and fecal
incontinence), poor nutritional status, and friction and shear forces.
In 2007, the National Pressure Ulcer Advisory Panel added two
stages to the original four pressure ulcer stages: suspected deep
tissue injury and unstageable. Ulcers in which the base is covered
by slough (yellow, tan, gray, green or brown) and/or eschar (tan,



brown or black) are considered unstageable. Suspected deep tissue
injury is an area of purple or maroon discolored intact skin or
blood-filled blister. The area may be preceded by tissue that is
painfil, firm, nushy, boggy, warmer or cooler compared with
adjacent tissue.

A number of risk assessment instruments including the Braden
Scale and the Norton score can be used to assess the risk of
developing pressure ulcers; both have reasonable performance
characteristics. These instruments can be used to identify the highest
risk patients who might benefit most from scarce resources such as
mattresses that reduce or relieve pressure.

As of October 2008, Medicare will no longer reimburse for
hospital-acquired pressure ulcers. Pressure ulcers present on
admission will qualify for a higher reimbursement. The medical
record must contain documentation of pressure ulcers present on
admission, and coders are required to use physician documentation
as the basis for coding and reporting; therefore, physicians should
include a full skin assessment on every admission history and
physical.

Prevention

Using specialized support surfaces (including mattresses, beds, and
cushions), patient repositioning, optimizing nutritional status, and
noisturizing sacral skin are strategies that have been shown to
reduce pressure ulcers. For moderate- to high-risk patients,
mattresses or overlays that reduce tissue pressure below a standard
mattress appear to be superior to standard mattresses. The
literature comparing specific products is sparse and inconclusive.

Evaluation

Evaluation of pressure ulcers should include patient's risk factors
and goals of care, wound stage, size, depth, presence or absence of
exudate, type of exudate present, appearance of the wound bed,
and whether there appears to be surrounding infection, sinus
tracking, or cellulitis. In poorly healing or atypical pressure ulcers,



biopsy should be performed to rule out malignancy or other less
common lesions such as pyoderma gangrenosum.

Treatment

Treatment is aimed toward removing necrotic debris and
maintaining a moist wound bed that will promote healing and
formation of granulation tissue. The type of dressing that is
recommended depends on the location and depth of the wound,
whether necrotic tissue or dead space is present, and the amount of
exudate (Table 4-5). Pressure-reducing devices (eg, air-fluid beds
and low air loss beds) are associated with improved healing rates.
Although poor nutritional status is a risk factor for the development
of pressure ulcers, the results of trials of nutritional supplementation
in the treatment of pressure ulcers have been disappointing.

Providers can become easily overwhelmed by the array of
products available for treatment of established pressure ulcers.
Most institutions should designate a wound care expert or wound
care team to select a streamlined wound care product line that has
simple guidelines. In a patient with end-stage disecase who is
receiving palliative care, appropriate treatment might be directed
toward comfort (including minimizing dressing changes and odors)
rather than efforts directed at healing.

Table 4-5. Treatment of pressure ulcers.

Ulcer Type H Dressing Type and Considerations

Stage |and

ted Polyurethane film
zuspe:i: 2 Hydrocolloid wafer
in?:r?/ ssue Semipermeable foam dressing

Hydrocolloid wafers
Stage |l Semipermeable foam dressing
Polyurethane film




For highly exudative wounds, use highly|
absorptive dressing or packing, such as
calcium alginate

Wounds with necrotic debris must be
debrided

Debridement can be autolytic, mechanical
Stage NIV |(wet to moist), or surgical

Shallow, clean wounds can be dressed
with hydrocolloid wafers, semipermeable
foam, or polyurethane film

Deep wounds can be packed with gauze;
if the wound is deep and highly exudative,
an absorptive packing should be used

Do not remove eschar on heel ulcers
because it can help promote healing
(eschar in other locations should be
debrided)

Unstageable ||Debride before deciding on further therapy

Heel ulcer

Complications

Pressure ulcers are associated with increased mortality rates,
although a causal link has not been proven. Conplications include
pain, cellulitis, osteomyelitis, systemic sepsis, and prolongation of
lengths of stay in the inpatient or nursing home setting.

When to Refer
Uleers that are large or nonhealing should be referred to a plastic or
general surgeon or dermatologist for biopsy, debridement, and
possible skin grafting,

When to Admit

Patients with pressure ulcers should be admitted if the primary
residence is unable to provide adequate wound care or pressure



reduction, if the wound is infected, or for complex or surgical
wound care.

Langemo DK et al; National Pressure Ulcer Advisory Panel.
Pressure ulcers in individuals receiving palliative care: a National
Pressure Ulcer Advisory Panel white paper. Adv Skin Wound
Care. 2010 Feb;23(2):59-72. [PMID: 20087072]

LohiJ et al. Local dressings for pressure ulcers: what is the best
tool to apply in primary and secondary care? Wound Care. 2010
Mar;19(3):123-7. [PMID: 20559190]

National Pressure Ulcer Advisory Panel Website:
https/www.npuap.org/pr2.htm

Reddy M et al. Treatment of pressure ulcers: a systematic review.
JAMA. 2008 Dec 10;300(22)2647—62. [PMID: 19066385]

9. Pharmacotherapy & Polypharmacy

There are several reasons for the greater incidence of iatrogenic
drug reactions in the elderly population, the most important of which
is the high number of medications that elders take. Drug metabolism
is often impaired in this group due to a decrease in glomerular
filtration rate as well as reduced hepatic clearance. The latter is due
to decreased activity of microsomal enzymes and reduced hepatic
perfusion with aging. The volume of distribution of drugs is also
affected. Since older adults have a decrease in total body water and
a relative increase in body fat, water-soluble drugs become more
concentrated and fat-soluble drugs have longer half-lives. Older
individuals often have varying responses to a given serum drug level.
Thus, they are more sensitive to some drugs (eg, opioids) and less
sensitive to others (eg, B-blocking agents).

Precautions in Administering Drugs

Nonpharmacologic interventions can often be a first-line alternative



to drugs (eg, diet for mild hypertension or type 2 diabetes mellitus).
Therapy is begun with less than the usual adult dosage and the
dosage increased slowly, consistent with its pharmacokinetics in
older patients. However, age-related changes in drug distribution
and clearance are variable among individuals, and some require full
doses. After determining acceptable measures of success and
toxicity, the dose is increased until one or the other is reached.

Despite the importance of beginning new drugs in a slow,
measured fashion, all too often an inadequate trial is attempted (in
terms of duration or dose) before discontinuation. Antidepressants,
in particular, are frequently stopped before therapeutic dosages are
reached.

A number of simple interventions can help improve adherence to
the prescribed medical regimen. When possible, the provider should
keep the dosing schedule simple, the number of pills low, the
medication changes as infrequent as possible, and encourage the
patient to use a single pharmacy. Pilboxes or “medi-sets” help
some patients with adherence.

Having the patient or caregiver bring in all medications at each
visit can help the provider perform medication reconciliation and
reinforce reasons for drug use, dosage, fiequency of administration,
and possible adverse effects. Medication reconciliation is
particularly important if the patient sees muiltiple providers.

Although serum drug levels may be useful for monitoring certain
drugs with narrow therapeutic windows (eg, digoxin), toxicity can
still occur even with “normal” therapeutic levels of many drugs. The
risk of toxicity goes up with the number of medications prescribed.
Certain combinations of medications (eg, warfarin and many types
of antibiotics, digoxin and clarithromycin, angiotensin-converting
enzyme inhibitors and NSAIDs) are particularly likely to cause
drug-drug interactions, and should be watched carefully.

Trials of individual drug discontinuation should be considered
(including sedative-hypnotics, antipsychotic medications, digoxin,
proton pump inhibitors, NSAIDs) when the original indication is
unclear, the goals of care have changed, or the patient might be
experiencing side effects.

The Medicare prescription drug benefit in the United States



certainly helps many elders with burdensome prescription drug
costs. Passage of the Affordable Care Act simplifies rules for drug
coverage eligibility. However, its benefits are complex and difficult
to understand, particularly for those elders with limited cognition,
literacy, and Internet access. Reforms are being debated in
Congress that could alter the benefits. Information is available at

www.nmedicare. gov.

When to Refer

Patients with poor or uncertain adherence may benefit from referral
to a pharmacist or a home health nurse.

Onder G et al. Development and validation of a score to assess
risk of adverse drug reactions among in-hospital patients 65 years
or older: the GerontoNet ADR risk score. Arch Intern Med. 2010
Jul 12;170(13):1142-8. [PMID: 20625022]

Steinman MA et al. Managing medications in clinically complex
elders: “There's got to be a happy medium”. JAMA. 2010 Oct
13;304(14):1592-601. [PMID: 20940385]

10. Vision Impairment

Although visual loss is not severe in many elders, visual impairment
is an independent risk factor for falls; it also has a significant impact
on quality of life. The prevalence of serious and correctable visual
disorders in elders is sufficient to warrant a complete eye
examination by an ophthalmologist or optometrist annually or
biannually for most elders. Many patients with visual loss benefit
froma referral to a low vision program, and primary care providers
should not assume that an ophthalmologist or optometrist will
automatically make this referral.

Rosenberg EA et al. The visually impaired patient. Am Fam
Physician. 2008 May 15;77(10):1431-6. [PMID: 18533377]



11. Hearing Impairment

Over one-third of persons over age 65 and half of those over age
85 have some hearing loss. This deficit is correlated with social
isolation and depression. A reasonable screen is to ask patients if’
they have hearing impairment. Those who answer “yes” should be
referred for audiometry. Those who answer “no” may still have
hearing impairment and can be screened by a handheld audioscope
or the whispered voice test. The whispered voice test is
administered by standing 2 feet behind the subject, whispering three
random numbers, and simultaneously rubbing the external auditory
canal of the non-tested ear to mask the sound. If the patient is
unable to identify all three numbers, the test should be repeated with
different numbers, and if still abnormal, a referral should be made to
audiometry. To determine the degree to which hearing impairment
interferes with functioning, the provider may ask if the patient
becomes fustrated when conversing with family members, is
embarrassed when meeting new people, has difficulty watching TV,
or has problems understanding conversations. Caregivers or family
members often have important information on the impact of hearing
loss on the patient's social interactions.

Compliance with hearing amplification can be a challenge
because of the stigma associated with hearing aid use as well as the
cost of such devices, which are not paid for under most Medicare
plans. Special telephones, anplifiers for the television, and many
other devices are available to aid the person with hearing loss.

Portable amplifiers are pager-sized units with earphones
attached; they can be purchased inexpensively at many electronics
stores and can be usefil in health care settings for improving
communication with hearing impaired patients. In general, facing the
patient and speaking slowly in a low tone is a more effective
communication strategy than yelling.

Begai A et al. Does this patient have hearing impairment? JAMA.
2006 Jan 25;295(4)416-28. [PMID: 16434632]



12. Elder Abuse

According to the best available estimates, between 1 and 2 million
Anericans age 65 or older have been injured, exploited, or
otherwise mistreated by someone on whom they depended for care
or protection. Neglect, both by self and caregiver, are the most
common forns of abuse, followed by financial and emotional abuse.
Clues to the possibility of elder abuse include behavioral changes
in the presence of the caregiver, delays between occurrence of
injuries and sought treatment, inconsistencies between an observed
injury and associated explanation, lack of appropriate clothing or
hygiene, and not filling prescriptions. Many elders with cognitive
impairment become targets of financial abuse. Both elder abuse and
self-neglect are associated with an increased risk of mortality.

Table 4-6. Questions that may elicit a history of elder abuse.

1. Has anyone ever hurt you?

2. Has anyone ever touched you without your consent?

3. Has anyone ever made you do things you didn't want to
do?

4. Has anyone taken anything of yours without asking?

5. Has anyone ever scolded or threatened you?

6. Have you signed any papers that you didn't understand?
7. Is there anyone at home you are fearful of?

8. Are you alone much?

9. Has anyone ever refused to help you take care of
yourself when you needed help?

It is helpful to observe and talk with every older person alone for
at least part of a visit in order to question directly about possible
abuse and neglect (Table 4-6). The laws in most states require
health care providers to report suspected abuse or neglect. Adult
protective services (APS) agencies are available in all 50 states to
assist in cases of suspected elder abuse. The Web site for the
National Center for Elder Abuse is http:/www.ncea.aoa.



Dong X et al. Elder self-neglect and abuse and mortality risk ina
community-dwelling population. JAMA. 2009 Aug 5;302(5): 517-
26. [PMID: 19654386]

Hildreth CJ et al. JAMA patient page. Elder abuse. JAMA. 2009
Aug 5;302(5):588. [PMID: 19654394]
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DEFINITION & SCOPE OF

PALLIATIVE CARE

The focus of palliative care is to improve symptoms and quality of
it at any stage of illness, utiizing the expertise of an
interdisciplinary team. At the end of life, palliative care often
becomes the only focus of care, but palliative care alongside cure-
focused treatment is beneficial throughout the course of serious
chronic and terminal illnesses, regardless of prognosis, whether the
goal is to cure disease or manage chronic illness.

The World Health Organization defines palliative care as “an
approach that improves the quality of life of patients and their
families facing the problem associated with life-threatening illness,
through the prevention and relief of suffering by means of early
identification and impeccable assessment and treatment of pain and
other problems, physical, psychosocial and spiritual.”” Palliative care
commonly involves management of pain and other symptoms,
including dyspnea, nausea and vomiting, constipation, and agitation;
emotional distress, such as depression, anxiety, and interpersonal
strain; and existential distress, such as spiritual crisis. While palliative
care has been recognized formally as a medical subspecialty by the
Anmerican Board of Medical Specialties and palliative care experts
are increasingly available in hospital and outpatient settings, all
clinicians should possess the basic skills to be able to manage pain;



treat dyspnea; identify possible depression; communicate about
important issues, such as prognosis and patient preferences for
care; and help address spiritual distress.

Symptoms  that cause significant suffering are a medical
emergency that should be managed aggressively with frequent
elicitation, contnuous reassessment, and individualized treatment.
While patients at the end of life may experience a host of distressing
symptons, pain, dyspnea, and delirium are among the most feared
and burdensome. The palliation of these common symptons is
described later in this chapter. The principles of palliative care
dictate that properly nformed patients or their surrogates may
decide to pursue aggressive symptom relief at the end of life even if,
as a known but unintended consequence, the treatments preclude
further unwanted curative interventions or even hasten death. There
is a growing awareness and data from a randomized trial that
scrupulous symptom control for patients with end-stage illness may
even prolong life.



PAIN MANAGEMENT

PRINCIPLES OF PAIN MANAGEMENT

The experience of pain includes the patient's emotional reaction to it
and is influenced by many factors, including the patient's prior
experiences with pain, meaning given to the pain, emotional
stresses, and family and cultural influences. Pain is a subjective
phenomenon, and clinicians cannot reliably detect its existence or
quantify its severity without asking the patient directly. A useful
means of assessing pain and evaluating the effectiveness of analgesia
is to ask the patient to rate the degree of pain along a numeric or
visual pain scale (Table 5-1).

General guidelines for management of pain are recommended for
the treatment of all patients with pain (Table 5-2). Clinicians should
ask about the nature, severity, timing, location, quality, and
aggravating and relieving factors of the pain. Distinguishing between
neuropathic and nociceptive (somatic or visceral) pain is essential to
proper tailoring of pain treatments. The goal of pain management is
properly decided by the patient. Some patients may wish to be
completely free of pain even at the cost of significant sedation, while
others will wish to control pain to a level that still allows maximal
finctioning.

Chronic severe pain should be treated continuously. For ongoing
pain, a long-acting analgesic can be given around the clock with a
short-acting medication as needed for “break-through” pain. For
patients near the end of life, the oral route of administration is
preferred because it is easier to administer at home, is not painful,
and imposes no risk from needle exposure. Rectal, transdermal, and
subcutaneous  administration are also frequently used, as is
intravenous or, rarely, intrathecal administration when necessary.
Patient-controlled analgesia (PCA) of intravenous medications can
achieve better analgesia faster with less medication use and its
principles have been adapted for use with oral administration.

When possible, the underlying cause of pain should be diagnosed
and treated, balancing the burden of diagnostic tests with the
patient's suffering. Treating the underlying cause of pain, such as
with radiation therapy for painful bone metastases or mechanical
stents for obstructing lesions, may obviate the need for ongoing
treatment with analgesics and their side effects. Regardless of
decisions about seeking and treating the underlying cause of pain,
every patient should be offered prompt relief.

Table 5-1. Pain assessiment scales.
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B. Numeric Rating Scale Translated into Word and Behavior Scales

Pain intensity Woid scale Nomverbal bebaviors

0 Mo pain felaxed, calm expression

2 Least pain Stressed, tense expression
34 Mild pain fGearded movement, grimacing
56 Maderate pain Moaning, restless

-8 Severe pain Crying out

510 Excruciating pain Increased intensity of above

€. Wong Bakes FACES Pain Raling Scale’

0 Ne hart 1 Hurts Little Bt 2 Huits Little Mere 3 Hurts Even Moe 4 Hurts Whele Lot 5 Hurts Worst

1E§pecia\ly useful for patients who cannot read English and for pediatric

Reprinted, with permission, from Hockenberry M, Wilson D, Winkelstein
ML. Wong's Essentials of Pediatric Nursing, ed. 8. Copyright © 2009,
Mosby, St. Louis.

Table 5-2. Recommended clinical approach to pain management.

Ask about pain regularly. Assess pain systematically
(quality, description, location, intensity or severity,
aggravating and ameliorating factors, cognitive
responses). Ask about goals for pain control,
management preferences.

Believe the patient and family in their reports of pain and
what relieves it.

Choose pain control options appropriate for the patient,
family, and setting. Consider drug type, dosage, route,
contraindications, side effects. Consider
nonpharmacologic adjunctive measures.

Deliver interventions in a timely, logical, coordinated
manner.

Empower patients and their families. Enable patients to
control their course to the greatest extent possible.



Follow up to reassess persistence of pain, changes in
pain pattern, development of new pain.

Data from Jacox AK et al. Management of Cancer Pain: Quick Reference
Guide No. 9. AHCPR Publication No. 94-0593. Rockville, MD: Agency for
Health Care Policy and Research, Public Health Senvice, U.S. Department
of Health and Human Senices. March 1994.

PAIN AT THE END OF LIFE
Definition & Prevalence

Pain is a common problem for patients at the end of life. Up to 75%
of patients dying of cancer or other diseases experience pain, and
up to 50% of severely ill hospitalized patients spent half of their time
during the last 3 days of life in moderate to severe pain. Pain is what
many people say they fear most about dying and is routinely
undertreated. Joint Commission reviews of healthcare organizations
now include pain management standards.

Barriers to Good Care

Deficiencies in pain management at the end of life have been
documented in many settings. Some clinicians refer pain
managenent to others when they believe that a patient's pain is not
due to the disease for which they are treating the patient. Even
oncologists often misperceive the origin of their patients” pain and
inappropriately ignore complaints of pain.

Many clinicians have limited training and clinical experience with
pain management and thus are understandably reluctant to attempt
to manage severe pain. Lack ofknowledge about the proper
selection and dosing of analgesic medications carries with it
attendant and typically exaggerated fears about the side effects of
pain medications, including the possibility of respiratory depression
from opioids. Most clinicians, however, can develop good pain
management skills, and nearly all pain, even at the end of life, can be
managed without hastening death through respiratory depression. In
rare instances, palliative sedation may be necessary to control
intractable suffering as an intervention of last resort.

A misunderstanding of the physiologic effects of opioids can lead
to unfounded concerns on the part of clinicians, patients, or family
members that patients will become addicted to opioids. While
physiologic tolerance (requiring increasing dosage to achieve the
same analgesic effect) and dependence (requiring continued dosing
to prevent symptoms of medication withdrawal) are expected with
regular opioid use, the use of opioids at the end of life for relief of
pain and dyspnea is not generally associated with a risk of



psychological addiction (misuse of a substance for purposes other
than one for which it was prescribed and despite negative
consequences in health, employment, or legal and social spheres).
The risk for problematic use of pain medications is higher, however,
in patients with a history of addiction. Yet even patients with such a
history need pain relief; albeit with closer monitoring. Some patients
who demonstrate behaviors associated with addiction (demand for
specific medications and doses, anger and iritability, poor
cooperation or disturbed interpersonal reactions) may have
pseudo-addiction, defined as exhibiting behaviors associated with
addiction but only because their pain is inadequately treated. Once
pain is relieved, these behaviors cease. In all cases, clinicians must
be prepared to use appropriate doses of opioids in order to relieve
distressing symptoms for patients at the end of life.

Some clinicians fear legal repercussions from prescribing the high
doses of opioids sometimes necessary to control pain at the end of
life. Some states have enacted special licensing and documentation
requirements for opioid prescribing, and the federal government is
considering other programs to improve the safety of opioid
prescribing. However, governmental and professional medical
groups, regulators, and the US Supreme Court have made it clear
that appropriate treatment of pain is the right of the patient and a
fundamental responsibility of the clinician. In fact, clinicians have
been successfully sued for under-treatment of pain. Although
clinicians may feel trapped between consequences of over- or
under-prescribing opioids, there remains a wide range of practice in
which clinicians can appropriately treat pain. Referral to pain or
palliative care experts is appropriate whenever pain cannot be
controlled expeditiously by the primary clinician.

PHARMACOLOGIC PAIN MANAGEMENT
STRATEGIES

In general, pain can be well controlled with analgesic medications—
both opioid and nonopioid—at any stage of illness. Evidence-based
summaries and guidelines are available from the Agency for
Healthcare Research and Quality (httpz/www.ncbinim nih. gov/
books/bv.fegi?rid=hstat]. chapter. 86205) and other organizations
https//www.ncen.org/professionals/  physician_gls/PDF/pain.pdf).
For mid to moderate pain, acetaminophen, aspirin, and
nonsteroidal anti-inflammatory drugs (NSAIDs) may be sufficient.
For moderate to severe pain, these agents combined with opioids
may be helpful. Severe pain typically requires opioids.

Acetaminophen & NSAIDs

Appropriate doses of acetaminophen may be just as effective an



analgesic and antipyretic as NSAIDs but without the risk of
gastrointestinal bleeding or ulceration. Acetaminophen can be given
at a dosage of 500-1000 mg orally every 6 hours, although it can
be taken every 4 hours as long as the risk of hepatotoxicity is kept
in mind. Hepatotoxicity is of particular concern because of how
commonly acetaminophen is also an ingredient in various over-the-
counter medications. Total acetaminophen doses should not exceed
4 g/d long-term or 2 g/d for older patients and for those with liver
disease. Some experts recommend even lower maximum dosages.

Aspirin (325650 mg orally every 4 hours) is an effective
analgesic, antipyretic, and  anti-inflammatory  medication.
Gastrointestinal irritation and bleeding, bleeding from other sources,
allergy, and an association with Reye syndrome in children and
teenagers limit its use.

Commonly used NSAIDs and their dosages are listed in Table
5-3. Like aspirin, the NSAIDs are antipyretic, analgesic, and anti-
inflammatory. NSAIDs increase the risk of gastrointestinal bleeding
by 1.5 times normal. The risks of bleeding and nephrotoxicity from
NSAIDs are both increased in elders. Gastrointestinal bleeding and
ulceration may be prevented with the concurrent use of proton
punmp inhibitors (eg, omeprazole, 20-40 mg orally daily) or with the
class of NSAIDs that hibit only cyclooxygenase (COX)-2.
Because of concerns about an association of COX-2 inhibitors with
an increased risk of myocardial infarction, only celecoxib is still
available. Celecoxib (100 mg/d to 200 mg orally twice daily) should
be used with caution in patients with cardiac disease. The NSAIDs,
including COX-2 inhibitors, can lead to fluid retention and
exacerbations of congestive heart failure and should be used with
caution in patients with that condition.

Opioid Medications

For many patients, opioids are the mainstay of pain management.
Opioids are appropriate for severe pain due to any cause, including
neuropathic pain. Opioid medications are listed in Table 5-4. Full
opioid agonists such as morphine, hydromorphone, oxycodone,
methadone, fentanyl, hydrocodone, and codeine are used most
commonly. Hydrocodone and codeine are typically combined with
acetaminophen or an NSAID. Short-acting formulations of oral
morphine sulfate (starting dosage 4-12 mg orally every 3-4 hours),
hydromorphone (1-2 mg orally every 34 hours), or oxycodone
(5-10 mg orally every 34 hours) are useful for acute pain not
controlled with other analgesics. These same oral medications, or
oral transmuicosal fentanyl (200 meg oralet dissolved in mouth) or
buccal fentanyl (100 meg dissolved in the mouth), can be used for
“rescue” treatment for patients experiencing pain that breaks
through long-acting medications. For chronic stable pain, long-



acting medications are preferred, such as oral sustained-release
morphine (one to three times a day), oxycodone (two or three times
a day), or methadone (three or four times a day). Methadone is
inexpensive, available in a liquid formulation, and may have added
efficacy for neuropathic pain. However, equianalgesic dosing is
complex because it varies with the patient's opioid dose and caution
must be used at higher methadone doses (generally > 100-150
mg/d) because of the risk of QT prolongation. Consultation with a
palliative medicine or pain specialist may be appropriate.

Table 5-3. Acetaminophen, COX-2 inhibitors, and useful
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1Aaetaminophen and NSAD dosages for adults weighing < 50 kg should
be adjusted for weight.

2/-’wemge wholesale price (AWP, for AB-rated generic when available) for
quantity listed. Source: Red Book 2010, Thomson Reuters (Healthcare)
Inc. AMP may not accurately represent the actual pharmacy cost because
wide contractual variations existamong institutions.

3The adwerse effects of headache, tinnitus, diziness, confusion, rashes,
anorexia, nausea, \wmiting, gastrointestinal bleeding, diarrhea,
nephrotoxcity, visual disturbances, etc, can occur with any of these drugs.
Tolerance and efficacy are subject to great individual variations among
patients. Note: Al NSAIDs can increase serum lithium levels.
4Aoeﬁaminophen and celecoxb lack antiplatelet effects.

5Nhy inhibit platelet aggregation for 1 week or more and may cause
bleeding.

6l\/ksy have minimal antiplatelet activity.

7 Administration with antacids may decrease absorption.

8ias the same gastrointestinal toxicities as oral NSAIDs.
9Coombs-posiﬁve autoimmune hemolytic anemia has been associated
with prolonged use.

OTC, over-the-counter; Rx, prescription; OA osteoarthritis; RA rheumatoid
arthritis.

Data from Jacox AK et al: Management of Cancer Pain: Quick Reference
Guide for Clinicians No. 9. AHCPR Publication No. 94-0593.

Rockville, MD: Agency for Health Care Policy and Research, Public Health
Senvice, U.S. Department of Health and Human Senvices. March 1994.



Table 5-4. Useful opioid agonist analgesics.
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published tables vary in the suggested doses that are equianalgesic to
morphine. Clinical response is the criterion that must be applied for each
patient; titration to clinical efficacy is necessary. Because there is not
complete cross-tolerance among these drugs, it is usually necessary to
use a lower than equianalgesic dose initially when changing drugs and to
retitrate to response.

2Conversion is consenvative; therefore, do ot use these equianalgesic
doses for converting back from fentanyl patch to other opioids because
they may lead to inadvertent overdose. Patients may require breakthrough
doses of short-acting opioids during conversion to transdermal fentanyl.
3caution: For morphine, hydromorphone, and oxymorphone, rectal
administration is an altemative route for patients unable to take oral
medications. Equianalgesic doses may differ from oral and parenteral
doses. Ashort-acting opioid should normally be used for initial therapy.
“4Not recommended for chronic pain. Doses listed are for brief therapy of
acute pain only. Switch to another opioid for long-term therapy.
Shethadone conversion varies depending on the equivalent total daily
dose of morphine. Consult with a pain management or palliative care
expert for conversion.

6Caurr'on: Recommended doses do not apply for adult patients with kidney
or hepatic insufficiency or other conditions affecting drug metabolism.

7 Caution: Doses of aspirin and acetaminophen in combination products
must also be adjusted to the patient's body weight.

8Caution: Doses of codeine above 60 mg often are not appropriate
because of diminishing incremental analgesia with increasing doses but
continuallyincreasing nausea, constipation, and other side effects.
SCaution: Monitor total acetaminophen dose carefully, including any OTC
use. Total i 1en dose d 4 g/d. If liver i it or
heavy alcohol use, maximum is 2 g/d.

Note: Average wholesale price (AWP, generic when available) for quantity
listed. Source: Red Book 2010, Thomson Reuters (Healthcare) Inc. ANP
may not accurately represent the actual pharmacy cost because wide
contractual variations existamong institutions.

Data from Jacox AK et al. Management of Cancer Pain: Quick Reference
Guide for Clinicians No. 9. AHCPR Publication No. 94-0593. Rockville, MD.
Agency for Health Care Policy and Research, Public Health Senvice, U.S.
Department of Health and Human Senvices. March 1994, and from Erstad
BL. Arational approach to the management of acute pain states. Hosp
Formul 1994;29 (8 Part 2):586.

Transdermal fentanyl is appropriate for patients already tolerant
to other opioids at a dose equivalent to at least 60 mg/d of oral
morphine (equivalent to transdermal fentanyl 25 meg/h every 72
hours) but should not be used in the postoperative setting or be the
first opioid used. Medications that inhibit cytochrome P450 3A4,




such as ritonavir, ketoconazole, itraconazole, troleandomycin,
clarithromycin, nelfinavir, nefazodone, amiodarone, amprenavir,
aprepitant, diltiazem, erythromycin, fluconazole, fosamprenavir, and
verapamil, and grapefiuit juice can cause increased levels and
duration of transdermal fentanyl. Since the fentanyl patch can
require 24-48 hours to achieve pharmacologic “steady state,”
patients should be given short-acting opioids while awaiting the full
analgesic effect of transdermal fentanyl.

Meperidine is not useful for chronic pain because it has a short
half-life and a toxic metabolite, normeperidine, which can cause
irritability and seizures. Partial agonists such as buprenorphine are
limited by a dose-related ceiling effect. Mixed agonist-antagonists
such as pentazocine and butorphanol tartrate also have a ceiling
effect and are contraindicated in patients already receiving full
agonist opioids since they may reverse the pain control achieved by
the full agonist and cause a withdrawal effect.

A useful technique for opioid management of chronic pain is
equianalgesic dosing (Table 5-4). The dosages of any full opioid
agonists used to control pain can be converted into an equivalent
dose of any other opioid. In this way, 24-hour opioid requirements
and dosing regimens established using shorter-acting opioid
medications can be converted into equivalent dosages of long-acting
medications or formulations. Cross-tolerance is often inconplete,
however, so less than the full calculated equianalgesic dosage is
generally administered initially when switching between opioid
formulations. Equianalgesic dosing for methadone is more complex
and varies by dose and duration of use.

‘While some clinicians and patients inexperienced with the
management of severe chronic pain may feel more comfortable with
combined nonopioid-opioid agents, full agonist opioids are typically
a better choice in patients with severe pain because the dose of
opioid is not limited by the toxicities of the acetaminophen, aspirin,
or NSAID component of combination preparations. There is no
maximal allowable or effective dose for full opioid agonists. The
dose should be increased to whatever is necessary to relieve pain,
remembering that certain types of pain, such as neuropathic pain,
may respond better to agents other than opioids, or to combinations
of opioids with co-analgesics (see below).

‘While physiologic tolerance is possible with opioids, failure of a
previously effective opioid dose to adequately relieve pain is usually
due to worsening of the underlying condition causing pain, such as
growth of a tumor or a new metastasis in a patient with cancer. In
this case, for moderate unrelieved pain, the dose of opioid can be
increased by 25-50%. For severe unrelieved pain, a dose increase
of 50-100% may be appropriate. The frequency of dosing should
be adjusted so that pain control is continuous. Long-term dosing
may then be adjusted by adding the average daily amount of short-
acting opioid necessary for breakthrough pain over the preceding



72-96 hours to the long-acting medication dose. In establishing or
reestablishing adequate dosing, frequent reassessment of the
patient's pain and medication side effects is necessary.

As opioids are titrated upwards, increasing difficulty with the side
effects can be expected. Constipation is common at any dose of
opioid, and tolerance to this side effect does not develop over time.
Opioid-induced constipation should be anticipated and prevented in
all patients (see below).

Sedation can be expected with opioids, although tolerance to this
effect typically develops within 24-72 hours at a stable dose.
Sedation typically appears well before significant respiratory
depression. If treatment for sedation is desired, dextroamphetamine
(2.5-7.5 mg orally at 8 AM and noon) or methylphenidate (2.5-10
mg orally at 8 AM and noon) may be helpful. Caffeinated beverages
can also help manage minor opioid sedation.

Although sedation is more common, patients may experience
euphoria when first taking opioids or when the dose is increased.
However, tolerance to this effect typically develops after a few days
at a stable dose. Opioid-induced neurotoxicity may develop in
patients who take high doses of opioids for a prolonged period.
This may be recognized with the onset of myoclonus, followed by
hyperalgesia, delirium with hallucinosis, and seizures. These
symptoms may resolve after lowering the dose or switching opioids,
especially to ones like fentanyl or methadone that do not have active
metabolites. While waiting for the level of the offending opioid to
fall, low doses of lorazepam, baclofen, or gabapentin may be helpful
for treating myoclonus; haloperidol may be useful for treating
delirium. Avoiding or correcting dehydration may be helpful for
prevention and treatment of opioid-induced neurotoxicity.

Nausea due to opioids may occur with initiation of therapy and
resolve after a few days. If it is severe or persistent, it can be
treated with haloperidol, 0.5-4 mg orally, subcutaneously, or
intravenously every 6 hours; prochlorperazine, 10 mg orally or
intravenously or 25 mg rectally every 6 hours; or metoclopramide,
5-20 mg orally, subcutaneously, or intravenously before meals and
bed. However, unrelieved constipation may be a more common
cause of nausea in the setting of opioid use than opioid-induced
nausea.

Although clinicians may worry about respiratory depression with
opioids, that side effect is uncommon when a low dose is given
initially and titrated upward slowly. Patients at particular risk for
respiratory depression include those with chronic obstructive
pulmonary disease and baseline CO, retention, those with liver or
kidney or combined liver-kidney failure, and those with adrenal
insufficiency or frank myxedema. Yet, even patients with severe
pulmonary disease can tolerate low-dose opioids, but they should
be monitored carefully. Clinicians should not allow concerns about



respiratory depression to prevent them from treating pain
adequately.

True allergy (with urticaria) to opioids is rare. More commonly,
patients will describe intolerance due to side effects such as nausea,
pruritus, or urinary retention in response to a particular opioid. If
such symptons develop, they can usually be relieved by lowering
the dose or switching to another opioid.

Medications for Neuropathic Pain

It is essential when taking a patient's history to listen for descriptions
such as burning, shooting, pins and needles, or electricity, and for
pain associated with numbness. Such a history suggests neuropathic
pain, which is treated with some medications not typically used for
other types of pain. While opioids are effective for neuropathic pain,
a number of nonopioid medications have been found to be effective
in randomized trials (Table 5-5). The tricyclic antidepressants
(TCAs) are good first-line therapy. They usually have an effect at
lower doses than are needed for an antidepressant effect.
Desipramine, 10-200 mg/d orally, and nortriptyline, 10150 mg/d
orally, are good first choices because they cause less orthostatic
hypotension and have fewer anticholinergic effects than
amitriptyline. Start with a low dosage (10-25 mg orally daily) and
titrate upward every 4 or 5 days.

The calcium channel 02-3 ligands gabapentin and pregabalin are
also considered first-line therapy for neuropathic pain. Both
medications can cause sedation, dizzness, ataxia, and
gastrointestinal side effects but have no significant drug interactions.
Both drugs require dose adjustments in patients with kidney
dysfinction. Gabapentin should be started at low dosages of 100—
300 mg orally three times a day and titrated upward by 300 mg/d
every 4 or 5 days with a typical effective dose of 1800-3600 mg/d.
Pregabalin should be started at 150 mg/d in two or three divided
doses. If necessary, the dose of pregabalin can be titrated upward
to 300-600 mg/d in two or three divided doses. Both drugs are
relatively safe in accidental overdosage and may be preferred over
TCAs for a patient with a history of congestive heart failure or
arrhythmia or if there is a risk of suicide. Gabapentin plus morphine
in combination is more effective at lower doses of each drug than
when each is used as a single agent.

Table 5-5. Pharmacologic management of neuropathic pain.



Drug Starting Dose Typical Dase

Amitiptyfing’ 10 mg osally at bedtime 10-150 mg ocally at bedtime
Nortrptyline 10 mg osally at bedime 10-150 mg oally at bediime
Desipraming 10 mg orally at bedtme 10-200 mq orally at bedtime
Gabapentin' 100-300 mg orally once to three times daily 300-1200 mg orally three times daily
Pregabalin® 50 mg orally theee times daily 100 mg arally thiee times daily
Dulaxetine 60 mg orally daily o 20 mg orally twice daily in elders 60 mq orally daily

Venlafaxine* 75 mg orally daily devided into two or three doses 150-225 mq orally daily divided into two of three doses
(see Table 5-4) (see Table 5-4)

Othes medications
idocaine Uansdermal 5% paich applied daly, for @ maximum of 12 hours 13 palches agplied daily for  maimam of 12 haurs
Tramadol hydiochloride 50 mg oraly four times daily 100 mg orally two ta four imes daily

1Begin atthe starting dose and titrate up every4 or 5 days.
2Begin with a low dose. Pain relief may be achieved at doses below
antidepressant doses, thereby minimizing adverse side effects.

3Awid in elders because it has more severe anticholinergic effects.
4Common side effects indlude nausea, somnolence, and diziness. Take
medication on a full stomach. Do not combine with serotonin or
norepinephrine uptake inhibitors, or with tricyclic antidepressants.

'‘Common side effects include dizziness, somnolence, peripheral edema,
and weight gain. Must adjust dose for kidneyimpairment.

6Caution: Can cause hypertension and ECG changes. Obtain baseline
ECGand monitor.

The selective serotonin norepinephrine reuptake  inhibitors
(SSNRISs), duloxetine (60 mg/d or 20 mg twice daily in elders), and
venlafixine (150-225 mg/d) are also considered first-line
treatments for neuropathic pain. Patients should be advised to take
duloxetine on a full stomach because nausea is a common side
effect. Duloxetine should not be combined with other serotonin or
norepinephrine uptake inhibitors, but it can be combined with
gabapentin or pregabalin. Because lafaxine can cause
hypertension and induce ECG changes, patients with cardiovascular
risk factors should be carefuilly monitored when starting this drug.

Opioids and tramadol are also effective for neuropathic pain.
Tramadol should be started at 50 mg orally daily and can be titrated
up to 100 mg orally four times daily.

The 5% lidocaine patch (1-4 patches at a time) is effective in
postherpetic neuralgia and may be effective in other types of
localized neuropathic pain. A new patch is applied to the painful
region daily for up to 12 hours.

Successful management of neuropathic pain often requires the
use of more than one effective medication.

Adjuvant Pain Medications &
Treatments



If pain cannot be controlled without uncomfortable medication side
effects, clinicians should consider using lower doses of multiple
medications, as is done commonly for neuropathic pain, rather than
larger doses of one or two medications. For bone pain, the anti-
inflammatory effect of NSAIDs can be particularly helpful.
Radiation therapy and bisphosphonates may also relieve bone pain.
For some patients, a nerve block can provide substantial relief, such
as a celiac plexus block for pain from pancreatic cancer. Intrathecal
punmps may be useful for patients with severe pain responsive to
opioids but who require such large doses that systemic side effects
(eg, sedation and constipation) become limiting. There is some
evidence for the wuse of cannabinoids as analgesics.
Chenmotherapeutic agents can be used for symptom management
with palliative intent.

Corticosteroids such as dexamethasone or prednisone can be
helpful for patients with headache due to increased intracranial
pressure, pain from spinal cord compression, metastatic bone pain,
and neuropathic pain due to invasion or infiltration of nerves by
tumor. Because of the side effects of long-term corticosteroid
administration, they are most appropriate in patients with end-stage
disease. Low-dose intravenous or oral ketamine has been used
successfully for neuropathic and other pain syndromes poorly
responsive to opioids. Haloperidol and benzodiazepines may be
used prophylactically to minimize ketamine's psychotomimetic side
effects.

NONPHARMACOLOGIC TREATMENTS

Nonpharmacologic therapies are valuable i treating pain. Hot or
cold packs, massage, and physical therapy can be helpful for
musculoskeletal  pain.  Similarly, biofeedback, acupuncture,
chiropractic, meditation, music therapy, cognitive behavioral
therapy, guided imagery, cognitive distraction, and framing may be
of help in treating pain. Because mood and psychological issues
play an important role in the patient's perception of and response to
pain, psychotherapy, support groups, prayer, and pastoral
counseling can alo help in the management of pain. Major
depression, which may be instigated by chronic pain or may alter
the response to pain, should be treated aggressively.

When to Refer



Pain not responding to opioids at typical doses.
Neuropathic pain not responding to first-line treatments.
+ Complex methadone management issues.

Intolerable side effects from oral opioids.

« Severe pain from bone metastases.

. For a surgical or anesthesia-based procedure,
intrathecal pump, or nerve block.

When to Admit

« Patients should be hospitalized for severe exacerbation
of pain that is not responsive to previous stable oral opioid
around-the-clock plus breakthrough doses.

« Patients whose pain is so severe that they cannot be
cared for at home should be hospitalized.

. Uncontrollable side effects from opioids, including
nausea, vomiting, and altered mental status, should prompt
hospitalization.
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PALLIATION OF OTHER

COMMON SYMPTOMS

DYSPNEA

Dyspnea is the subjective experience of difficulty breathing and may
be characterized by patients as tightness in the chest, shortness of
breath, or a feeling of suffocation. Up to 50% of termmally ill
patients may experience severe dyspnea.

Treatment of dyspnea is usually first directed at the cause (see
Chapter 9). At the end of life, dyspnea is often treated
nonspecifically with opioids. Immediate-release morphine orally or
intravenously treats dyspnea effectively and typically at doses lower
than would be necessary for the relief of moderate pain.
Supplemental oxygen may be useful for the dyspneic patient who is
hypoxic and may provide subjective benefit to other dyspneic
patients as well, although evidence does not support its routine use
for refractory dyspnea at the end of life. However, a nasal cannula
and face mask are sometimes not well tolerated, and fresh air from
a window or fan may provide relief Judicious use of
nonpharmacologic relaxation techniques such as meditation and
guided imagery mmy be beneficial for some patients.
Benzodiazepines may be useful for the anxiety associated with



dyspnea and may relieve dyspnea.

NAUSEA & VOMITING

Nausea and vomiting are common and distressing symptoms. As
with pain, the management of nausea may be maximized by regular
dosing. An understanding of the four major inputs to the vomiting
center may help direct treatment (see Chapter 15).

Vomiting associated with a particular opioid may be relieved by
dose reduction or substitution with an equianalgesic dose of another
opioid or a sustained-release formulation. In addition to the other
dopamine receptor antagonist antiemetics listed in Table 15-2 that
block the trigger zone, haloperidol (0.5-4 mg orally every 4-6
hours) is commonly used empirically.

Vomiting may be due to stimulation of peripheral afferent nerves
from the gut. Offering patients small amounts of food only when
they are hungry may prevent nausea and vomiting. Nasogastric
suction may provide rapid, short-term relief for vomiting associated
with constipation, gastroparesis, or gastric outlet obstruction, with
the addition of laxatives; prokinetic agents (only in the setting of
partial not complete obstruction), such as metoclopramide (5-20
mg orally or intravenously four times a day); scopolamine (1.5-mg
patch every 3 days); and high-dose corticosteroids as more
definitive treatment. Nausea often requires treatment with more than
one agent; when it is refractory to other treatments or due to
increased intracranial pressure, it may respond to high-dose
corticosteroids (eg, dexamethasone, 20 mg orally or intravenously



daily in divided doses).

Vomiting due to disturbance of the vestibular apparatus may be
treated with anticholinergic and anthistaminic agents (including
diphenhydramine, 25 mg orally or intravenously every 8 hours, or
scopolamine, 1.5-mg patch every 3 days).

Benzodiazepines can be effective in preventing the anticipatory
nausea associated with chemotherapy but are otherwise not
indicated for nausea and vomiting. Finally many patients find
medical marjuana or dronabinol (2.5-20 mg orally every 4-6
hours) helpful in the management of nausea and vomiting,

CONSTIPATION

Given the frequent use of opioids, poor dietary intake, and physical
inactivity, constipation is a common problem among the dying,
Clinicians must inquire about any difficulty with hard or infrequent
stools. Constipation is an easily preventable and treatable cause of
discomfort, distress, and nausea and vomiting (see Chapter 15).

Constipation may be prevented or relieved if patients can
increase their activity and their mtake of fluids. Simple
considerations such as privacy, undisturbed toilet time, and a
bedside commode rather than a bedpan may be important for some
patients.

For patients taking opioids, anticipating and preventing
constipation is important. A prophylactic bowel regimen with a
stimulant laxative (bisacodyl or senna) should be started when
opioid treatment is begun. Table 154 lists other agents (including



polyethylene glycol) that can be added as needed. Docusate, a
stool softener, adds little to senna in hospitalized patients, has a
lingering bad taste that may suppress appetite, and thus is no longer
recommended. Methylnaltrexone, a subcutancous medication, is a
peripherally acting mu-receptor antagonist and is available for
severe, unrelieved, opioid-induced constipation.

DELIRIUM & AGITATION

Many terminally ill patients die in a state of delirum—a disturbance
of consciousness and a change in cognition that develops over a
short time and is manifested by misinterpretations, illusions,
hallucinations, disturbances i the sleep-wake cycle, psychomotor
disturbances (eg, lethargy, restlessness), and mood disturbance (eg,
fear, anxiety). Delirum may be hyperactive, hypoactive, or mixed.
Agitated delirum at the end of lift has been called terminal
restlessness.

Careful attention to patient safety and nonpharmaco-logic
strategies to help the patient remain oriented (clocks, calendars, a
familiar environment, reassurance and redirection from caregivers)
may be sufficient to prevent or manage mmor delirium Some
delirious patients may be “pleasantly confused,” and a decision by
the patient's family and the clinician not to treat delirium may be
Justified.

More commonly, however, delrum at the end of life is
distressing to patients and family and requires treatment. Delirium
may interfere with the family's ability to feel comforting to the patient



and may prevent a patient from being able to recognize and report
important Symptors.

While there are many reversible causes of delirium (see Chapter
25), identifying and correcting the underlying cause at the end of life
is often conmplex because a patient may have many possible causes.

When the cause of delirium cannot be identified, treated, or
corrected rapidly enough, delirum may be treated symptomatically
with neuroleptics, such as haloperidol (1-10 mg orally,
subcutaneously, intramuscularly, or intravenously twice or three
times a day) or risperidone (1-3 mg orally twice a day). The
benefits of neuroleptics in the treatment of agitation nmust be
weighed carefully against potential harms, based on evidence
showing an association between antipsychotic medications and
increased mortality for older adults with dementia. When delirium is
refractory to treatment and remains intolerable, sedation may be
required to provide relief and may be achieved rapidly with
midazolam (0.5-5 mgh subcutaneously or intravenously) or
barbiturates.
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relief of breathlessness in patients with refractory dyspnoea: a
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4;376(9743):784-93. [PMID: 20816546]
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n opioid-naive palliative care patients during symptomatic therapy
of dyspnea with strong opioids? J Palliat Med. 2008
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END-OF-LIFE CARE

In the United States, approximately 2.5 million people die each
year. Caring for patients at the end of life is an important
responsibility and a rewarding opportunity for clinicians. Clinicians
battling to prolong life must recognize when life is ending in order to
continue caring properly for their patients. Unfortunately, most
clinical practice guidelines do not include significant attention to end-
oflife care. End-of-life care refers to focusing care for those
approaching death on the goals of relieving distressing symptons
and pronoting quality of life rather than attempting to cure
underlying disease. From the medical perspective, the end of life
may be defined as that time when death—whether due to terminal
illness or acute or chronic illness—is expected within weeks to
months and can no longer be reasonably forestalled by medical
intervention.

Prognosis at the End of Life

Clinicians must help patients understand when they are approaching
the end of life. This information influences patients’ treatment
decisions and may change how they spend their remaining time.
While certain diseases such as cancer are more amenable to
prognostic estimates regarding the time course to death, the other
common causes of mortality in the United States—including heart
disease, stroke, chronic lung disease, and dementia—have more
variable trajectories and difficult to predict prognoses. Even for
patients with cancer, clinician estimates of prognosis are often
inaccurate and generally overly optimistic. Nonetheless, clinical
experience, epidemiologic data, guidelines flom professional
organizations (eg, the National Hospice and Palliative Care
Organization), and computer modeling and prediction tools (eg, the
Acute Physiology and Chronic Health Evaluation [APACHE]
system, the Study to Understand Prognoses and Preferences for



Outcomes and Risks of Treatment [SUPPORT] model, or the
Palliative Performance Scale) may be used to help patients identify
the end period of their lives. Clinicians can also ask thenselves
“Would I be surprised if this patient died in the next year?” to
determine whether a discussion of prognosis and focus on end-of-
lift care would be appropriate. If the answer is “no,” then the
clinician should initiate a discussion. Recognizing that patients may
have different levels of comfort with prognostic mnformation,
clinicians can introduce the topic by sinply saying, ‘I have
information about the likely time course of your illness. Would you
like to talk about it?”

Expectations About the End of Life

Patients’ experiences at the end of lift are influenced by their
expectations about how they will die and the meaning of death.
Many people fear how they will die more than death itself. Patients
report fears of dying in pain or of suffocation, of loss of control,
indignity, isolation, and of being a burden to their families. All of
these anxieties may be ameliorated with good supportive care
provided by an attentive group of caretakers.

Death is often regarded by clinicians, patients, and families as a
failure of medical science. This attitude can create or heighten a
sense of guilt about the failure to prevent dying Both the general
public and clinicians often are complicit in denying death, treating
dying persons merely as patients and death as an enemy to be
battled furiously in hospitals rather than as an inevitable outcome to
be experienced as a part of life at home. As a result, approximately
75-80% of people in the United States die in hospitals or long-term
care facilities.

Even when the clinician continues to pursue cure of potentially
reversible disease, offering comfort and helping the patient prepare
for death are foremost considerations. Patients at the end of life and
their families identify a number of elements as important to quality
end-of-life care: managing pain and other symptons adequately,
avoiding inappropriate prolongation of dying, preserving dignity,
preparing for death, achieving a sense of control, relieving the



burden on others, and strengthening relationships with loved ones.
Communication & Care of the Patient

Caring for patients at the end of lift requires the same skills
clinicians use in other tasks of medical care: diagnosing treatable
conditions, providing patient education, facilitating decision-making,
and expressing understanding and caring. Communication skills are
vitally important. Higher-quality communication is associated with
greater satisfaction and awareness of patient wishes. When needed,
the use of a professional interpreter can facilitate clear
communication and help broker cultural issues. In particular,
clinicians must become proficient at delivering bad news and then
dealing with its consequences (Table 5-6).

Table 5-6. Suggestions for the delivery of bad news.

Prepare an appropriate place and time.
Address basic information needs.

Be direct; avoid jargon and euphemisms.
Allow for silence and emotional ventilation.
Assess and validate patient reactions.
Respond to immediate discomforts and risks.
Listen actively and express empathy.

Achieve a common perception of the problem.
Reassure about pain relief.

Ensure basic follow-up and make specific plans for the
future.

Three further obligations are central to the clinician's role at this
time. First, he or she must work to identify, understand, and relieve
suffering, which may include physical, psychological, social, or
spiritual distress. By assisting with redirection and growth, providing
support, assessing meaning, and fostering transcendence, clinicians
can help ameliorate their patients’ suffering and help the patient live
fully during this stage of life.

Second, clinicians can serve as facilitators or catalysts for hope.



While a particular outcome may be extremely unlikely (such as cure
of advanced cancer following exhaustive conventional and
experimental treatments), hope may be defined as the patient's
belief in what is still possible. Although expecting a “miraculous
cure” may be simplistic and even harmful, hope for relief of pain, for
reconciliation with loved ones, for discovery of meaning, and for
spiritual transformation is realistic at the end of life. With such
questions as “What is still possible now for you?”” “When you look
to the future, what do you hope for?” “What good might come of
this?”” clinicians can help patients uncover hope, explore meaningful
and realistic goals, and develop strategies to realize them.

Third, dying patients” feelings of isolation and fear demand that
clinicians assert that care will continue to be provided throughout
the final stage of life. The promise of nonabandonment is perhaps
the central principle of end-of-life care and is a clinician's pledge to
an individual patient to serve as a caring partner, a resource for
creative problentsolving and relief of suffering, a guide during
uncertain times, and a witness to the patient's experiences—no
matter what happens. Clinicians can say to a patient, “T will care for
you whatever happens.” Dying patients need their clinicians to offer
their presence—not necessarily the ability to solve all problems but
rather a commitment to recognize and receive the patients’
difficulties and experiences with respect and empathy. At its best,
the patient-clinician relationship can be a covenant of compassion
and a recognition of common humanity.

Caring for the Family

In caring for patients at the end of life, clinicians must appreciate the
central role played by family, fiiends, and romantic partners and
often must deal with strong emotions of fear, anger, shame, sadness,
and guilt experienced by those individuals. While significant others
may support and comfort a patient at the end of life, the threatened
loss of a loved one may also create or reveal dysfunctional or
painful family dynamics. Furthermore, clinicians must be attuned to
the potential impact of illness on the patient's family: substantial
physical caregiving responsibilities and financial burdens as well as



increased rates of anxiety, depression, chronic illness, and even
nortality. Family caregivers, typically women, commonly provide
the bulk of care for patients at the end of'life, yet their work is often
not acknowledged or compensated.

Table 5-7. Clinician interventions helpful to families of dying
patients.

I

Excellent communication, including physician
willingness to talk about death, timely and clear
information, proactive guidance, listening, and empathic
responses

/Advance care planning and clear decision-making,
including culturally sensitive communication, achieving
consensus among family members and an understanding
that surrogate decision-makers are trying to determine
what the patient would have wanted, not what the
surrogate would want

Support for home care, including orienting family
members to the scope and details of family caregiving,
providing clear direction about how to contact
professional caregivers, and informing patients and
families of the benefits of hospice care

Empathy for family emotions and relationships,
including recognizing and validating common positive and
negative feelings

Attention to grief and bereavement, including support
for anticipatory grief and follow-up with the family after the
patient's death

Data from Rabow MW et al. Supporting family caregivers at the end of life:
“they don't know what they don't know.” JAVA 2004 Jan 28;291(4):483-91.

Clinicians can help families confront the imminent loss of a loved



one (Table 5-7) and offen must negotiate amid complex and
changing family needs. Identifying a spokes-person for the family,
conducting family meetings, allowing all to be heard, and providing
time for consensus may help the clinician work effectively with the
family.

Clinician Self-Care

Many clinicians find caring for patients at the end of life to be one of
the most rewarding aspects of practice. However, working with the
dying requires tolerance of uncertainty, ambiguity, and existential
challenges. Clinicians must recognize and respect their own
limitations and attend to their own needs in order to avoid being
overburdened, overly distressed, or emotionally depleted.
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Decision-Making, Advance Care
Planning, & Advance Directives

Well-informed, competent adults have a right to refuse medical
intervention even if this is likely to result in death. Many are willing
to sacrifice some quantity of life to protect a certain quality of life. In
order to promote patient autonomy, clinicians are obligated to
inform patients about the risks, benefits, alternatives, and expected
outcomes of end-oflife medical interventions such as
cardiopulmonary resuscitation (CPR), mechanical ventilation,
vasopressor medication, hospitalization and ICU care, and nutrition
and hydration. Advance directives are oral or written statements
made by patients when they are competent that are intended to
guide care should they become incompetent. Advance directives
allow patients to project their autonomy into the future and are an
important part of advance care planning—a process whereby
clinicians help patients match treatments and care to their goals and
values. Advance directives take effect when the patient can no
longer communicate his or her preferences directly,. While oral
statements about these matters are ethically binding, they are not
legally binding in all states. State-specific advance directive forms
are availlable fiom a number of sources, including
httpz//www.caringinfo.org.

In addition to documenting patient preferences for care, the
Durable Power of Attorney for Health Care (DPOA-HC) allows
the patient to designate a surrogate decision-maker. The DPOA-
HC is important since it is often difficult to anticipate what decisions
will need to be made. The responsibility of the surrogate is to
provide “substituted judgment™—to decide as the patient would,
not as the surrogate wants. Clinicians should encourage patients to



talk with their surrogates about their preferences generally and
about scenarios that are likely to arise, such as the need for
mechanical ventilation in a patient with end-stage emphysema. In the
absence of a designated surrogate, clinicians usually turn to family
members or next of kin. Clinicians should educate all patients—
ideally, well before the end of life—about the opportunity to
formulate an advance directive. Most patients with serious illness
have already thought about end-of-life issues, want to discuss them
with their clinician, want the clinician to bring up the subject, and
feel better for having had the discussion. Patients who have such
discussions with their clinicians are perceived by their family as
having a better quality of life at the end of life and their loved ones
are less lkely to suffer fiom depression during bereavement.
Despite regulations requiring health care institutions to inform
patients of their rights to formulate an advance directive, only about
10% of people in the United States (including clinicians themselves)
actually have completed them

Do Not Attempt Resuscitation Orders

As part of advance care planning, clinicians can encourage patients
to express their preferences about the use of CPR. Most patients
and many clinicians are uninformed or misinformed about the nature
and success of CPR. Only about 15% of all patients who undergo
CPR in the hospital survive to hospital discharge. Moreover, among
certain populations—especially those with serious systemic
noncardiac disease, metastatic cancer, and sepsis—the likelihood of
survival to hospital discharge following CPR is virtually nil

Patients may ask their clinician to write an order that CPR not be
attempted on them Although this order initially was referred to as a
DNR (do not resuscitate) order, many clinicians prefer the term
“DNAR” (do not attempt resuscitation) to emphasize the low
likelihood of success.

Patients deciding about CPR preferences should also be
informed about the sequelae of surviving CPR. These may include
fractured ribs, lacerated internal organs, and neurologic disability,
and the frequent need for other aggressive interventions, such as



ICU care, if CPR is successful.

For some patients at the end of life, decisions about CPR may
not be about whether they will live but about how they will die.
Clinicians should correct the misconception that withholding CPR in
appropriate circunstances is tantamount to “not doing everything”
or “just letting someone die.” While respecting the patient's right
ultimately to make the decision—and keeping in mind their own
biases and prejudices—<clinicians  should offer  explicit
recommendations about DNAR orders and protect dying patients
and their families from feelings of guilt and flom the sorrow
associated with vain hopes. Clinicians should encourage patients
and their families to make proactive decisions about what is wanted
in end-of-life care rather than focusing only on what is not to be
done. For patients with internal cardiac defibrillators, clinicians must
also address issues of turning off these devices as death approaches
to prevent them from discharging during the dying process.

Hospice & Other Palliative Care
Institutions

Hospice is an approach to end-of-life care where the most urgent
objective is to address the physical and emotional needs of the
dying. In the United States, 39% of people who die use hospice.
While some hospice care is provided in hospitals and institutional
residences, about 80% of patients receiving hospice care remain at
home where they can be cared for by their family and visiting
hospice staft: Hospice care focuses on the patient and family rather
than the disease and on providing comfort and pain relief rather than
on treating illness or prolonging life. Hospices provide intensive
caring with the goal of helping people live well until they die.

Hospice embodies the palliative care philosophy that emphasizes
individualized attention, human contact, and an interdisciplinary team
approach. Hospice care can include arranging for respite for family
caregivers and providing legal, financial, and other services. Primary
care clinicians are strongly encouraged to continue caring for their
patients during the time they are receiving hospice care.

Hospice care is highly rated by families and has been shown to



increase patient satisfaction, to reduce costs (depending on when
patients are referred to hospice care), and even to decrease family
caregiver mortality. Hospice care tends to be used very near the
end of life. The average length of stay in hospices in the United
States is 67 days, with 31% of patients dying within 7 days of
beginning hospice care.

Most hospice organizations require clinicians to estimate the
patient's probability of survival to be < 6 months, since this is a
criterion for elighility to receive Medicare or other insurance
coverage. Regrettably, the hospice benefit can be difficult to
provide to people who are homeless or isolated or who have
terminal prognoses that are difficult to quantify.

Cultural Issues

The individual patient's experience of dying occurs in the context of
a complex interaction of personal, philosophic, and cultural
influences. Various religious, ethnic, gender, class, and cultural

traditions help determine patients’ styles of communication, comfort
in discussing particular topics, expectations about dying and medical
interventions, and attitudes about the appropriate disposition of
dead bodies. There are differences in knowledge and beliefs
regarding advance directives, autopsy, organ donation, hospice

care, and withdrawal of life-sustaining interventions among patients
of different ethnic groups. Clinicians must appreciate recent
evidence suggesting that palliative care is susceptible to some of the
same racial biases previously documented in other medical
disciplines. While each patient is an individual, being sensitive to a
person's cultural beliefs and respecting ethnic traditions are
important responsibilities of the clinician caring for a patient at the
end of life, especially when the cultures of origin of the clinician and
patient differ. A clinician may ask a patient, “What do I need to

know about you and your beliefs that will help me take care of
you?”

Detering KM et al. The impact of advance care planning on end of
life care in elderly patients: randomised controlled trial. BMJ. 2010
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Nutrition & Hydration

Individuals at the end of life have a right to refuse nutrition and
hydration. However, providing or withholding oral food and water
is not simply a medical decision because feeding may have profound
social and cultural significance for patients, families, and clinicians
themselves. Withholding  artificial or supplemental enteral or
parenteral nutrition and hydration challenges the assumption that
offering food is an expression of compassion and love and invokes
distressing images of starvation. In fact, individuals at the end of life
who choose to forgo nutrition and hydration are unlikely to suffer
from hunger or thirst. Family and fiiends can be encouraged to
express their love and caring in ways other than intrusive attermpts at
force feeding or hydration.

Tube feedings do not prevent aspiration pneumonia, and there is
debate about whether artificial nutrition prolongs life in the terminally
il In fact, there has been a growing awareness of the potential
medical benefits of forgoing unwanted or artificial nutrition and
hydration (including tube feedings, parenteral nutrition, and
intravenous hydration) at the end of life.



Eating when not hungry and artificial nutrition are associated with
a number of potential complications. Force feeding may cause
nausea and vomiting in ill patients, and eating will lead to diarrhea in
the setting of malabsorption. Nutrition may increase oral and airway
secretions and the risk of choking, aspiration, and dyspnea.
Nasogastric and gastrostomy tube feeding and parenteral nutrition
impose risks of infection, epistaxis, pneumothorax, electrolyte
imbalance, and aspiration—as well as the need to physically restrain
the delirious patient to prevent dislodgment of catheters and tubes.

Withholding nutrition at the end of life causes remarkably little
hunger or distress. The anorexia-cachexia syndrome is common in
patients with advanced cancer, and cachexia is a common and a
poor prognostic sign in patients with heart failure. Ill people often
have no hunger with total caloric deprivation, and the associated
ketonemia produces a sense of well-being, analgesia, and mild
euphoria. However, carbohydrate intake even in small amounts
(such as that provided by 5% intravenous dextrose solution) blocks
ketone production and may blunt the positive effects of total caloric
deprivation.

Withholding hydration may lead to death in a few days to a
month. The quality of lift for those at the end of lift may be
adversely affected by supplemental hydration because of its
contribution to oral and airway secretions (leading to aspiration or
the “death rattle”), polyuria, and the development or worsening of
ascites, pleural or other effusions, and peripheral and pulmonary
edema.

Although it is unclear to what extent withholding hydration at the
end of life creates an uncomfortable sensation of thirst, any such
sensation is usually relieved by simply moistening the dry mouth. Ice
chips, hard candy, swabs, popsicles, or minted mouthwash may be
effective.

Withdrawal of Curative Efforts

Requests from appropriately informed and competent patients or
their surrogates for withdrawal of life-sustaining interventions must
be respected. In addition, clinicians may determine unilaterally that



particular interventions are medically inappropriate—eg, continuing
kidney dialysis in a patient dying of multiorgan failure. In such cases,
the clinician's intention to withdraw a specific intervention should be
communicated to the patient and family. If differences of opinion
persist about the appropriateness of what is being done, the
assistance of an institutional ethics committee should be sought.

Limitation of life support prior to death is an increasingly common
practice in intensive care units. The withdrawal of life-sustaining
interventions such as mechanical ventilation must be approached
carefllly to avoid needless patient suffering and distress for those in
attendance. Clinicians should educate the patient and family about
the expected course of events and the difficulty of determining the
precise timing of death after withdrawal of interventions. Sedative
and analgesic agents should be administered to ensure patient
comfort even at the risk of respiratory depression or hypotension.
Scopolamine (10 mcg/h subcutaneously or intravenously, or a 1.5-
mg patch every 3 days), glycopyrrolate (1 mg orally every 4 hours),
or atropine (1% ophthalmic solution, 1 or 2 drops sublingually as
often as every hour) can be used for controlling airway secretions
and the resultant “death rattle.” A guideline for withdrawal of
mechanical ventilation is provided in Table 5-8.

Table 5-8. Guidelines for withdrawal of mechanical ventilation.

1. Stop neuromuscular blocking agents.

2. Administer opioids or sedatives to eliminate distress.

If not already sedated, begin with fentanyl 100 mcg (or
morphine sulfate 10 mg) by intravenous bolus and infusion
of fentanyl 100 mcg/h intravenously (or morphine sulfate 10
mg/h intravenously).

Distress is indicated by RR > 24, nasal flaring, use of
accessory muscles of respiration, HR increase > 20%,
MAP increase > 20%, grimacing, clutching.

3. Discontinue vasoactive agents and other agents
unrelated to patient comfort, such as antibiotics,
intravenous fluids, and diagnostic procedures.

4. Decrease Fio, to room air and PEEP to 0 cm Hy0.



5. Observe patient for distress.

If patient is distressed, increase opioids by repeating
bolus dose and increasing hourly infusion rate by 50 mcg
fentanyl (or 5 mg morphine sulfate)l then return to
observation.

If patient is not distressed, place on T piece and observe.

If patient continues without distress, extubate patient and
continue to observe for distress.

1Ventilatorysupport may be increased until additional opioids have effect.

RR, respiratory rate; HR, heart rate; MAP, mean airway pressure; Fio,

fraction of inspired oxygen; PEEP, positive end-expiratory pressure.
Adapted, with permission, from San Francisco General Hospital
Guidelines for Withdrawal of Mechanical Ventilation/Life Support.

Psychological, Social, & Spiritual
Issues

Dying is not exclusively or even primarily a biomedical event. It is an
intimate  personal experience with profound psychological,
interpersonal, and existential meanings. For many people at the end
of life, the prospect of impending death stimulates a deep and urgent
assessment of their identity, the quality of their relationships, and the
meaning and purpose of their existence.

A. Psychological Challenges

In 1969, Elisabeth Kiibler-Ross identified five psychological stages
or patterns of emotions that patients at the end of life may
experience: denial and isolation, anger, bargaining, depression, and
acceptance. Not every patient will experience all these emotions,
and typically not in an orderly progression. In addition to these five
stages are the perpetual challenges of anxiety and fear of the
unknown. Simple information, listening, assurance, and support may
help patients with these psychological challenges. In fact, patients
and families rank emotional support as one of the most important
aspects of good end-of-life care. Psychotherapy and group support
may be beneficial as well.

Despite the significant emotional stress of facing death, clinical



depression is not normal at the end of life and should be treated.
Cognitive and affective signs of depression (such as hopelessness)
may help distinguish depression fiom the low energy and other
vegetative signs common with end-stage illness. Although traditional
anti-depressant treatments such as selective serotonin reuptake
inhibitors are effective, more rapidly acting medications such as
dextroamphetamine or methylphenidate (in doses used for sedation
described earlier in this chapter) may be particularly useful when the
end of lift is near or while waiting for other antidepressant
medication to take effect.

B. Social Challenges

At the end of life, patients should be encouraged to discharge
personal, professional, and business obligations. This might include
conpleting important work or personal projects, distributing
possessions, writing a will, and making fineral and burial
arrangements. The prospect of death ofen prompts patients to
examine the quality of their interpersonal relationships and to begin
the process of saying goodbye (Table 5-9). Dying may intensify a
patient's need to feel cared for by the doctor and the need for
clinician empathy and compassion. Concern about estranged
relationships or “unfinished business” with significant others and
interest in reconciliation may become paramount at this time.

Table 5-9. Five statements often necessary for the completion of
important interpersonal relationships.

(1) “Forgive me.” (An expression of regret)

(2) “Iforgive you.” (An expression of acceptance)
(3) “Thank you.”  (An expression of gratitude)
(4) “llove you.”  (An expression of affection)

(5) “Goodbye.”  (Leave-taking)
Reprinted, with permission, from Byock |.Dying Well: Peace and
Possibilities at the End of Life. New York: Riverhead Books, 1997.

C. Spiritual Challenges



Spirituality is the attempt to understand or accept the underlying
meaning of life, one's relationships to oneself and other people,
one's place in the universe, and the possibility of a “higher power” in
the universe. Spirituality is distinguished fiom particular religious
practices or beliefs and is generally considered a universal human
concern.

Perhaps because of an inappropriately exclusive attention to the
biologic challenge of forestalling death or perhaps from feelings of
discomfort or incompetence, clinicians frequently ignore their
patients’ spiritual concerns or reflexively refer these important issues
to chaplains, psychiatrists or other caretakers (murses, social
workers, clergy). However, the existential challenges of dying are
central to the well-being of people at the end of life and are the
proper concern of clinicians. Clinicians can help dying patients by
providing care to the whole person—by providing physical comfort
and social support and by helping patients discover their own
unique meaning in the world and an acceptance of death as a part of
life.

Unlike physical ailments such as infections and fractures, which
usually require a clinician's intervention to be treated, the patient's
spiritual concerns often require only a clinician's attention, listening,
and witness. Clinicians might choose to inquire about the patient's
spiritual concerns and ask whether the patient wishes to discuss
them For exanple, asking, “How are you within yourself?”
communicates that the clinician is interested in the patient's whole
experience and provides an opportunity for the patient to share
perceptions about his or her inner life. Questions that might
constitute an existential ‘review of systens” are presented in Table
5-10.

Table 5-10. An existential review of systens.

Intrapersonal

What does your illness/dying mean to you?

What do you think caused your illness?

How have you been healed in the past?

What do you think is needed for you to be healed now?



What is right with you now?
What do you hope for?

Interpersonal

Who is important to you?

To whom does your illness/dying matter?

Do you have any unfinished business with significant
others

?

Transpersonal

What is your source of strength, help, or hope?

Do you have spiritual concerns or a spiritual practice?
If so, how does your spirituality relate to your illness/dying,
and how can | help integrate your spirituality into your
health care? What do you think happens after we die?
What purpose might your illness/dying serve?

What do you think is trying to happen here?

While dying may be a period of inevitable loss of physical
finctioning, the end of lift also offers an opportunty for
psychological, interpersonal, and spiritual development. Individuals
may grow—even achieve a heightened sense of well-being or
transcendence—in the process of dying. Through listening, support,
and presence, clinicians may help foster this learning and be a
catalyst for this transformation. Rather than thinking of dying simply
as the termination of life, clinicians and patients may be guided by a
developmental model of dying that recognizes a series of liftlong
developmental tasks and landmarks and allows for growth at the
end of life.

Cooper D et al; Pallium Spiritual Care Providers DACUM Group.
The competencies required by professional hospice palliative care
spiritual care providers. J Palliat Med. 2010 Jul;13(7):869-75.
[PMID: 20636158]

Harrington SE et al. The role of chemotherapy at the end oflife:
“When is enough, enough?”” JAMA. 2008 Jun 11;299(22): 2667—
78. [PMID: 18544726]
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TASKS AFTER DEATH

After the death of a patient, the clinician is called upon to performa
number of tasks, both required and recommended. The clinician
nusst plainly and directly inform the family of the death, complete a
death certificate, contact an organ procurement organization, and
request an autopsy. Providing words of sympathy and reassurance,
time for questions and initial grief, and a quiet private room for the
family at this time is appropriate and much appreciated.

The Pronouncement & Death
Certificate

In the United States, state policies direct clinicians to confirm the
death of a patient in a formal process called “pronouncement.” The
clinician must verify the absence of spontaneous respirations and
cardiac activity. A note describing these findings and the time of
death is entered in the patient's chart. In many states, when a patient
whose death is expected dies outside of the hospital (at home or in
prisons, for example) nurses may be authorized to report the death
over the telephone to a physician who must then sign the death
certificate within 24 hours. For traumatic deaths, some states allow
emergency medical technicians to pronounce a patient dead at the
scene based on clearly defined criteria and with physician telephonic
or radio supervision.

While the pronouncement may often seem like an awkward and



unnecessary formality, clinicians may use this time to reassure the
patient's loved ones at the bedside that the patient died peacefully
and that all appropriate care had been given. Both clinicians and
families may use the ritual of the pronouncement as an opportunity
to begin to process emotionally the death of the patient.

Physicians are legally required to accurately report the underlying
cause of death on the death certificate. This reporting is important
both for patients’ families (for insurance purposes and the need for
an accurate family medical history) and for the epidemiologic study
of disease and public health. Physicians are untrained in and
unskilled at correctly completing death certificates. The physician
should be specific about the major cause of death being the
condition without which the patient would not have died (eg,
“decompensated cirrhosis”) and its contributory cause (eg,
“hepatitis B and hepatitis C infections and chronic alcoholic
hepatitis”) as well as any associated conditions (eg, “acute kidney
failure”’)—and not simply put down “cardiac arrest” as the cause of
death.

Autopsy & Organ Donation

Discussing the options and obtaining consent for autopsy and organ
donation with patients prior to death is usually the best practice.
This advances the principle of patient autonomy and lessens the
responsibilities of distressed family members during the period
immediately following the death. However, affer a patient dies, or in
the case of brain death, designated organ transplant personnel are
more successful than the treating clinicians at obtaining consent for
organ donation from surviving family members. Federal regulations
require that a designated representative of an organ procurement
organization approach the family about organ donation. Most
people in the United States support the donation of organs for
transplants. Currently, however, organ transplantation is severely
limited by the availability of donor organs. Many potential donors
and the families of actual donors experience a sense of reward in
contributing, even through death, to the lives of others.

Clinicians must be sensitive to ethnic and cultural differences in



attitudes about autopsy and organ donation. Patients or their
families should be reminded of their right to limit autopsy or organ
donation in any way they choose, although such restriction may limit
the utility of autopsy. Pathologists can perform autopsies without
nterfering with funeral plans or the appearance of the deceased.
The results of an autopsy may help surviving family members
(and clinicians) understand the exact cause of a patient's death and
foster a sense of closure. A clinician-family conference to review the
results of the autopsy provides a good opportunity for clinicians to
assess how well families are grieving and to answer questions.
Despite the advantages of conducting postmortem examinations,
autopsy rates have fallen drastically to < 15%. Families report
refusing autopsies out of fear of disfigurement of the body or delay
of the funeral—or say they were simply not asked. They allow
autopsies in order to advance medical knowledge, to identify the
exact cause of their loved one's death, and to be reassured that
appropriate care was given. Routinely addressing these issues when
discussing autopsy may help increase the autopsy rate; the most
important mistake is the failure to ask for permission to performit.

Follow-up & Grieving

Proper care of patients at the end of life includes following up with
surviving family members after the patient has died, although
clinicians often do not facilitate adequate bereavement services.
Following up by telephone enables the clinician to assuage any guilt
about decisions the family may have made, assess how families are
grieving, reassure them about the nature of normal grieving, and
identify complicated grief or depression. Clinicians can recommend
support groups and counseling as needed. A card or telephone call
from the clinician to the family days to weeks after the patient's
death (and perhaps on the anniversary of the death) allows the
clinician to express concern for the family and the deceased.

After a patient dies, the clinician too may need to grieve.
Although clinicians may be relatively unaffected by the deaths of
some patients, other deaths may cause distressing feelings of
sadness, loss, and guilt. These emotions should be recognized as the



first step toward processing them or preventing them in the future.

For clinicians, grieving the loss of a patient is normal. Each
clinician may find personal or communal resources that help with the
process of grieving. Shedding tears, the support of colleagues, time
for reflection, and traditional or personal mourning rituals all may be
effective. Attending the funeral of a patient who has died can be a
satisfying personal experience that is almost universally appreciated
by families and that may be the final element in caring well for
people at the end of life.
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Wittouck C et al. The prevention and treatment of complicated
grief. A meta-analysis. Clin Psychol Rev. 2011 Feb;31(1):69-78.
[PMID: 21130937]



Dermatologic Disorders

Timothy G. Berger, MD

Dermatologic discases are diagnosed by the types of lesions they
cause. To make a diagnosis: (1) identify the type of lesion(s) the
patient exhibits by morphology establishing a differential diagnosis
(Table 6-1); and (2) obtain the elements of the history, physical
examination, and appropriate laboratory tests to confirm the
diagnosis. Unique clinical situations, such as the ill ICU patient, lead
to different diagnostic considerations.

PRINCIPLES OF DERMATOLOGIC THERAPY

Frequently Used Treatment Measures
A. Bathing

Soap should be used only in the axillae and groin and on the feet by
persons with dry or inflamed skin. Soaking in water for 10-15
minutes before applying topical corticosteroids enhances their
efficacy (Soak and Smear). Bath oils can be used, but add little
above the use of moisturizers, and may make the tub slippery,
increasing the risk of falling.

B. Topical Therapy

Nondermatologists should become familiar with a representative
agent in each category for each indication (eg, topical
corticosteroid, topical retinoid, etc).

1. Corticosteroids—Topical corticosteroid creans, lotions,
ointments, gels, foans, and sprays are presented inTable 6-2.
Topical corticosteroids are divided into classes based on potency.



There s little (except price) to recommend one agent over another
within the same class. For a given agent, an ointment is more potent
than a cream The potency of a topical corticosteroid may be
dramatically increased by applying an occlusive dressing over the
corticosteroid. Optimally, at least 4 hours of occlusion should be
prescribed to enhance penetration. Such dressings may include
gloves, plastic wrap, or plastic occlusive suits for patients with
generalized erythroderma or atopy. Caution should be used in
applying topical corticosteroids to areas of thin skin (face, scrotum,
vulva, skin folds). Topical corticosteroid use on the eyelids may
result in glaucoma or cataracts. One may estimate the amount of
topical corticosteroid needed by using the “Tule of nines” (as in burn
evaluation; see Figure 37-2). In general, it takes an average of 20—
30 g to cover the body surface of an adult once. Systemic
absorption does occur, but adrenal suppression, diabetes mellitus,
hypertension, osteoporosis, and other complications of systemic
corticosteroids are very rare with topical corticosteroid therapy.

2. Emollients for dry skin (“moisturizers”)—Dry skin is not
related to water intake but to abnormal function of the epidermis.
Many types of enollients are available. Petrolatum, mineral oil,
Aquaphor, Vanicream, and Eucerin cream are the heaviest and
best. Emollients are most effective when applied to wet skin. If the
skin is too greasy after application, pat dry with a damp towel
Vanicream is relatively allergen-free and can be used if allergic
contact dermatitis to topical products is suspected.

The scaly appearance of dry skin may be improved by urea,
lactic acid, or glycolic acid-containing products provided no
inflammation (erythema or pruritus) is present.

3. Drying agents for weepy dermatoses—If the skin is weepy
from infection or inflammation, drying agents may be beneficial. The
best drying agent is water, applied as repeated compresses for 15—
30 minutes, alone or with aluminum salts (Burow solution,
Domeboro tablets) or colloidal oatmeal (Aveeno).

4. Topical antipruritics—Lotions that contain 0.5% each of
camphor and menthol (Sarna) or pramoxine hydrochlo-ride 1%, are
effective antipruritic agents (with or without 0.5% menthol, eg, Prax,
PrameGel, Aveeno Anti-Itch lotion). Hydrocortisone, 1% or 2.5%,

may be incorporated for its anti-inflammatory effect (Pramosone
cream, lotion, or ointment). Doxepin cream 5% may reduce pruritus



but may cause drowsiness. Pramoxine and doxepin are most
effective when applied with topical corticosteroids. Monoamine
oxidase inhibitors should be discontinued at least 2 weeks before
treatment with doxepin. Topical capsaicin can be effective in some
forms of neuropathic itch. Ice in a plastic bag covered by a thin
cloth applied to itchy spots can be effective.

Table 6-1. Morphologic categorization of skin lesions and
diseases.

Freckle, lentigo, seborrheic keratosis,
Pigmented newus, blue nevus, halo nevus, atypical
newus, melanoma
Psoriasis, dermatitis (atopic, stasis,
seborrheic, chronic allergic contact or
irritant contact), xerosis (dry skin), lichen
simplex chronicus, tinea, tinea
Scaly versicolor, secondary syphilis, pityriasis
rosea, discoid lupus erythematosus,
exfoliative dermatitis, actinic keratoses,
Bowen disease, Paget disease,
intertrigo
Herpes simplex, varicella, herpes zoster,
dyshidrosis (vesicular dermatitis of
Vesicular palms and soles), vesicular tinea,
dermatophytid, dermatitis herpetiformis,
miliaria, scabies, photosensitivity

Weepy or Impetigo, acute contact allergic

encrusted dermatitis, any vesicular dermatitis
Acne wulgaris, acne rosacea, folliculitis,

Pustular candidiasis, miliaria, any vesicular
dermatitis

Figurate Urticaria, erythema multiforme, erythema

(“shaped”) migrans, cellulitis, erysipelas,

erythema erysipeloid, arthropod bites

Impetigo, blistering dactylitis,
pemphigus, pemphigoid, porphyria
cutanea tarda, drug eruptions, erythema
multiforme, toxic epidermal necrolysis
Hyperkeratotic: warts, corns, seborrheic
keratoses

Bullous



Purple-violet: lichen planus, drug
eruptions, Kaposi sarcoma
Flesh-colored, umbilicated: molluscum
contagiosum

Pearly: basal cell carcinoma, intradermal
nevi

Small, red, inflammatory: acne, miliaria,
candidiasis, scabies, folliculitis

Xerosis, scabies, pediculosis, bites,
systemic causes, anogenital pruritus
Erythema nodosum, furuncle, cystic
acne, follicular (epidermal) inclusion cyst

Papular

Pruritus?

Nodular, cystic

Photode_zrm_atitis Drug, polymorphic light eruption, lupus
(photodistributed erythematosus
rashes)
Morbilliform Drug, viral infection, secondary syphilis
Any vesicular dermatitis, impetigo,
Erosive aphthae, lichen planus, erythema
multiforme
Decubiti, herpes simplex, skin cancers,
Ulearied) parasitic infections, syphilis (chancre),

chancroid, vasculitis, stasis, arterial
disease

Not a morphologic class but included because it is one of the most
common dermatologic presentations.

C. Systemic antipruritic drugs

1. Antihistamines—H;-blockers are the agents of choice for
pruritus when due to histamine, such as in urticaria. Otherwise, they
appear to relieve pruritus only by their sedating effects. Except in
the case of urticaria, nonsedating antihistamines are of limited value
in inflammatory skin diseases. At times, however, the combination
of antihistamines of different classes may lead to better control of
non-urticarial pruritus (for exanple, loratadine 10 mg orally twice
daily plus fexofenadine 180 mg orally daily plus hydroxyzine 25-50
mg orally nightly).

Hydroxyzine 25-50 mg nightly is typically used for its sedative
effect in pruritic diseases. Sedation can limit daytime use. The least
sedating antihistamines are loratadine and fexofenadine. Cetirizine
causes drowsiness in about 15% of patients. Some antidepressants,



such as doxepin, mirtazapine, sertraline, and paroxetine can be
effective antipruritics.

2. Systemic corticosteroids—(See Chapter 26.)

Patel T et al. Therapy of pruritus. Expert Opin Pharmacother.
2010 Juk11(10):1673-82. [PMID: 20426711]

Sténder S et al. Treatment of chronic pruritus with the selective
serotonin re-uptake inhibitors paroxetine and fluvoxamine: results
of an open-labelled, two-arm proof-of-concept study. Acta Derm
Venereol. 2009;89(1)45-51. [PMID: 19197541]

Sunscreens

Protection from ultraviolet light should begin at birth and will reduce
the incidence of actinic keratoses, melanoma, and some
nonmelanoma skin cancers when initiated at any age. The best
protection is shade, but protective clothing, avoidance of direct sun
exposure during the peak hours of the day, and daily use of
chemical sunscreens are important.

Fair-complexioned persons should use a sunscreen with an SPF
(sun protective factor) of at least 15 and preferably 3040 every
day. Sunscreens with high SPF values (> 30) usually afford some
protection against UVA as well as UVB and are helpful in managing
photosensitivity disorders. The actual SPF achieved is about one-
quarter or less than that listed on the product, since patients apply
only one-quarter as much sunscreen per unit area when compared
with the amount used in tests to determine the SPF listed on the
product. Aggressive sunscreen use should be accompanied by
vitamin D supplementation in persons at risk for osteopenia (eg,
organ transplant recipients).

Bodekaer M et al. Sun protection factor persistence during a day
with physical activity and bathing. Photodermatol Photoinmmunol
Photomed. 2008 Dec;24(6):296-300. [PMID: 19000186]

Table 6-2. Useful topical dermatologic therapeutic agents.
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for lymphoma, and those with a prior history of lymphoma. N/A not
applicable; OTC, over-the-counter.

Green AC et al. Reduced melanoma after regular sunscreen use:
randomized trial follow-up. J Clin Oncol. 2010 Jan;29(3): 257—
263. [PMID: 21135266)

Schalka S et al. The influence of the amount of sunscreen applied
and its sun protection factor (SPF): evaluation of two sun-screens
including the same ingredients at different concentrations.
Photodermatol Photoimmunol Photomed. 2009 Aug;25 (4):175—
80. [PMID: 19614894]

Complications of Topical
Dermatologic Therapy
Complications of topical therapy can be largely avoided. They fall
into several categories:
A. Allergy
Of the topical antibiotics, neomycin and bacitracin have the greatest
potential for sensitization. Diphenhydramine, benzocaine, vitamin E,
aromatic essential oils, and bee pollen are potential sensitizers in

topical medications. Preservatives and even the topical
corticosteroids themselves can cause allergic contact dermatitis.

B. Irritation

Preparations of tretinoin, benzoyl peroxide, and other acne
medications should be applied sparingly to the skin.

C. Overuse

Topical corticosteroids may induce acne-like lesions on the face
(steroid rosacea) and atrophic striae in body folds.



COMMON DERMATOSES

PIGMENTED LESIONS

MELANOCYTIC NEVI (Normal Moles)

In general, a benign mole is a small (< 6 mm) lesion with a well-
defined border and a single shade of pigment from beige or pink to
dark brown. The physical examination nust take precedence over
the history.

Moles have a normal natural history. In the patient's first decade
of life, moles often appear as flat, small, brown lesions. They are
called junctional nevi because the nevus cells are at the junction of
the epidermis and dermis. Over the next 2 decades, these moles
grow in size and often become raised, reflecting the appearance ofa
dermal component, giving rise to compound nevi (Figure 6-1).
Moles may darken and grow during pregnancy. As white patients
enter their seventh and eighth decades, most moles have lost their
junctional component and dark pigmentation. At every stage of life,
normal moles should be well-demarcated, symmetric, and uniform
in contour and color.
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/. Figure 6-1. Benign, flat and macular compound nevus on the
arm. (Courtesy of Richard P. Usatine, MD; used, with permission,
from Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H, Tysinger
I. The Color Atlas of Family Medicine. McGraw-Hill, 2009.)



Marsden JR et al; British Association of Dermatologists (BAD)
Clinical Standards Unit. Revised UK guidelines for the
management of cutaneous melanoma 2010. J Plast Reconstr
Aesthet Surg. 2010 Sep;63(9):1401-19. [PMID: 20728418]

U.S. Preventive Services Task Force. Screening for skin cancer:
U.S. Preventive Services Task Force recommendation statement.
Ann Intern Med. 2009 Feb 3;150(3):188-93. [PMID: 19189908]

ATYPICAL NEVI

The term “atypical nevus” or “atypical mole” has supplanted
“dysplastic nevus.” The diagnosis of atypical moles is made clinically
and not histologically, and moles should be removed only if they are
suspected to be melanomas. Clinically, these moles are large (> 6
mm in diameter), with an ill-defined, irregular border and irregularly
distributed pigmentation (Figure 6-2). It is estimated that 5-10% of
the white population in the United States has one or more atypical
nevi. Studies have defined an increased risk of melanoma in the
following populations: patients with 50 or more nevi with one or
more atypical moles and one mole at least 8 mm or larger, and
patients with a few to many definitely atypical moles. These patients
deserve education and regular (usually every 612 months) follow-
up. Kindreds with familial melanoma (numerous atypical nevi and a
strong family history) deserve even closer attention, as the risk of
developing single or even multiple melanomas in these individuals
approaches 50% by age 50.



/. Figure 6-2. Atypical (dysplastic) nevus on the chest. (Courtesy
of Richard P. Usatine, MD; used, with permission, from Usatine
RP, Smith MA, Mayeaux EJ Jr, Chumley H, Tysinger J. The Color
Atlas of Family Medicine. McGraw-Hill, 2009.)

Cyr PR. Atypical moles. Am Fam Physician. 2008 Sep 15;78(6):
735-40. [PMID: 18819240]

de Snoo FA et al. From sporadic atypical nevi to familial
melanoma: risk analysis for melanoma in sporadic atypical nevus
patients. J Am Acad Dermatol. 2007 May;56(5):748-52. [PMID:
17276542]

BLUE NEVI

Blue nevi are small, slightly elevated, blue-black lesions (Figure 6—
3) that favor the dorsal hands. They are common in persons of
Asian descent, and an individual patient may have several of them.
If present without change for many years, they may be considered
benign, since malignant blue nevi are rare. However, blue-black



papules and nodules that are new or growing nmust be evaluated to
rule out nodular melanoma.

Bogart MM et al. Blue nevi: a case report and review of the
literature. Cutis. 2007 Juk,80(1)42-4. [PMID: 17725063]

Murali R et al. Blue nevi and related lesions: a review highlighting
atypical and newly described variants, distinguishing features and

diagnostic pitfalls. Adv Anat Pathol. 2009 Nov; 16(6):365-82.
[PMID: 19851128]



/. Figure 6-3. Blue nevus on the left cheek, with some
resemmblance to a melanoma. (Courtesy of Richard P. Usatine, MD;
used, with permission, from Usatine RP, Smith MA, Mayeaux EJ
Jr, Chumley H, Tysinger J. The Color Atlas of Family Medicine.
McGraw-Hill, 2009.)




FRECKLES & LENTIGINES

Freckles (ephelides) and lentigines are flat brown spots. Freckles
first appear in young children, darken with ultra-violet exposure,
and fade with cessation of sun exposure. In adults lentigines
gradually appear in sun-exposed areas, particularly the dorsa of the
hands, upper back, and upper chest, starting in the fourth to fifth
decade of life. They are macular, usually 3-5 mm in diameter. On
the upper back, they may have a very irregular border (inkspot
lentigines). They do not fade with cessation of sun exposure. They
should be evaluated like all pigmented lesions: If the pigmentation is
homogeneous and they are symmetric and flat, they are most likely
benign. They can be treated with topical 0.1% tretinoin, 0.1%
tazarotene, 2% 4-hydroxyanisole with 0.01% tretinoin (Solage),
laser therapy, or cryotherapy.

Ortonne JP et al. Treatment of solar lentigines. J Am Acad
Dermatol. 2006 May;54(5 Suppl 2):S262—71. [PMID:
16631967]

SEBORRHEIC KERATOSES

Seborrheic keratoses are benign plaques, beige to brown or even
black, 320 mm in diameter, with a velvety or warty surface (Figure
6-4). They appear to be stuck or pasted onto the skin. They are
extremely common—especially in the elderly—and may be
mistaken for melanomas or other types of cutaneous neoplasis.
Although they may be frozen with liquid nitrogen or curetted if they
itch or are inflamed, no treatment is needed.

Fink AM et al. Seborrhoeic keratoses in patients with internal
malignancies: a case-control study with prospective accrual of
patients. J Eur Acad Dermatol Venereol. 2009 Nov;23(11):
1316-9. [PMID: 19309432]



Figure 6-4. Seborrheic keratosis with “stuck on appearance”
but irregular borders and color variation suspicious for possible
melanoma. (Courtesy of Richard P. Usatine, MD; used, with
permission, fiom Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley
H, Tysinger J. The Color Atlas of Family Medicine. McGraw-
Hill, 2009.)

MALIGNANT MELANOMA

» May be flat or raised.

» Should be suspected in any pigmented skin lesion with recent
change in appearance.

» Examination with good light may show varying colors, including
red, white, black, and bluish.

» Borders typically irregular.



General Considerations

Malignant melanoma is the leading cause of death due to skin
disease. In 2009, there were 58,094 cases of melanoma in the
United States, with 33,041 cases in men (representing 5% of all
cancers in men) and 25,053 cases in women (representing 4% of all
cancers in women). There were 8461 deaths fiom melanoma; of
those, 5506 were in men. One in four cases of melanoma occurs
before the age of 40. Increased detection of early melanomas has
led to increased survival, but melanoma fatalities continue to
increase, especially in elderly men.

Tumor thickness is the single most important prognostic factor.
Ten-year survival rates—related to thickness in millimeters—are as
follows: < 1 mm, 95%; 1-2 mm, 80%; 24 mm, 55%; and > 4
mm, 30%. With lymph node involvement, the 5-year survival rate is
30%; with distant metastases, it is < 10%.

Clinical Findings

Primary malignant melanomas may be classified into various
clinicohistologic types, including lentigo maligna melanoma (arising
on chronically sun-exposed skin of older individuals); superficial
spreading malignant melanoma (two-thirds of all melanomas arising
on intermittently sun-exposed skin); nodular malignant melanoma;
acral-lentiginous melanomas (arising on pals, soles, and nail beds);
and malignant melanomas on mucous membranes. Clinical features
of pigmented lesions suspicious for melanoma are an irregular
notched border where the pigment appears to be leaking into the
normal surrounding skin; a topography that may be irregular, ie,
partly raised and partly flat (Figures 6-5 and 6-6). Color
variegation is present, and colors such as pink, blue, gray, white,
and black are indications for referral. A useful mnemonic is the
ABCD rule: “ABCD = Asymnetry, Border irregularity, Color
variegation, and Diameter > 6 mm.” “E” for Evolution can be
added. The history of a changing mole (evolution) is the single most
important historical reason for close evaluation and possible referral.



Bleeding and ulceration are ominous signs. A mole that stands out
from the patient's other moles deserves special scrutinyg—the “ugly
duckling sign.” A patient with a large number of moles is statistically
at increased risk for melanoma and deserves careful and periodic
examination, particularly ifthe lesions are atypical. Referral of
suspicious pigmented lesions is always appropriate.

/. Figure 6-5. Malignant melanorma, with multiple colors and
classic “ABCDE” features. (Used, with permission, from Berger
TG, Dept Dermatology, UCSF.)

While superficial spreading melanoma is largely a disease of
whites, persons of other races are still at risk for this and other
types of melanoma, particularly acral lentiginous melanoma. These
occur as dark, sometimes irregularly shaped lesions on the palms
and soles and as new, often broad and solitary, darkly pigmented
longitudinal streaks in the nails. Acral lentiginous melanoma may be
a difficult diagnosis because benign pigmented lesions of the hands,
feet, and nails occur commonly in more darkly pigmented persons
and clinicians may hesitate to biopsy the palms, soles, and nail beds.
As a result, the diagnosis is often delayed until the tumor has
become clinically obvious and histologically thick. Clinicians should



give special attention to new or changing lesions in these areas.

Dermoscopy—use of a special magnifying device to evaluate
pigmented lesions—helps select suspicious lesions that require
biopsy. In experienced hands, the specificity is 85% and the
sensitivity 95%.

. Figure 6-6. Melanoma resenbling a seborrheic keratosis on the
lateral face of a man. (Courtesy of Richard P. Usatine, MD; used,
with permission, fiom Usatine RP, Smith MA, Mayeaux EJ Jr,
Chumley H, Tysinger J. The Color Atlas of Family Medicine.
McGraw-Hil, 2009.)

> Treatment

Treatment of melanoma consists of excision. Affer histo-logic
diagnosis, the area is usually reexcised with margins dictated by the
thickness of the tumor. Thin low-risk and intermediate-risk tumors
require only conservative margins of 1-3 cm More specifically,
surgical margins of 0.5 cm for melanoma in situ and 1 cm for lesions
< 1 mm in thickness are recommended.

Sentinel lymph node biopsy (selective lymphadenectomy) using



preoperative  lymphoscintigraphy and intra-operative lymphatic
mapping is effective for staging melanoma patients with intermediate
risk without clinical adenopathy and is recommended for all patients
with lesions over 1 mm in thickness or with high-risk histologic
features. Referral of intermediate-risk and high-risk patients to
centers with expertise in melanoma is strongly recommended.

Garbe C et al. Diagnosis and treatment of melanoma: European
consensus-based interdisciplinary guideline. Eur J Cancer. 2010
Jan;46(2):270-83. [PMID: 19959353]

Gaudy-Marqueste C et al. Risk factors in elderly people for lentigo
maligna compared with other melanomas: a double case-control
study. Arch Dermatol. 2009 Apr;145(4)418-23. [PMID:
19380663]

Psaty EL et al. Defining the patient at high risk for melanoma. Int J
Dermatol. 2010 Apr;49(4):362-76. [PMID: 20465687]

Rigel DS et al. The evolution of melanoma diagnosis: 25 years
beyond the ABCDs. CA Cancer J Clin. 2010 Sep-Oct;60(5):
301-16. [PMID: 20671054]

Swetter SM et al. Melanoma in middle-aged and older men: a
multi-institutional survey study of factors related to tumor
thickness. Arch Dermatol. 2009 Apr;145(4):397-404. [PMID:
19380661]

Tucker MA. Melanoma epidemiology. Hematol Oncol Clin North
Am 2009 Jun;23(3):383-95. [PMID: 19464592]

SCALING DISORDERS

ATOPIC DERMATITIS (Eczema)




» Pruritic, exudative, or lichenified eruption on face, neck, upper
trunk, wrists, and hands and in the antecubital and popliteal folds.

» Personal or family history of allergic manifestations (eg, asthma,
allergic rhinitis, atopic dermatitis).

» Tendency to recur.

» Onset in childhood in most patients. Onset after age 30 is very
uncommon.

General Considerations

Atopic dermatitis looks different at different ages and in people of
different races. Diagnostic criteria for atopic dermatitis must include
pruritus, typical morphology and distribution (flexural lichenification,
hand eczema, nipple eczema, and eyelid eczema in adults), onset in
childhood, and chronicity. Also helpful are: (1) a personal or family
history of atopic disease (asthma, allergic rhinitis, atopic dermatitis),
(2) xerosis-ichthyosis, (3) facial pallor with infraorbital darkening,
(4) elevated serum IgE, and (5) repeated skin infections.

Clinical Findings
A. Symptoms and Signs

Itching may be severe and prolonged. Rough, red plaques usually
without the thick scale and discrete demarcation of psoriasis affect
the face, neck, and upper trunk. The flexural surfaces of elbows and
knees are often involved. In chronic cases, the skin is dry, leathery,
and lichenified. Pigmented persons may have poorly demarcated
hypopigmented patches (pityriasis alba) on the cheeks and
extremities. In black patients with severe disease, pigmentation may
be lost in lichenified areas. During acute flares, widespread redness
with weeping, either diffusely or in discrete plaques, is common.

B. Laboratory Findings

Food allergy is an uncommon cause of flares of atopic dermatitis in



adults. Radioallergosorbent tests (RASTS) or skin tests may suggest
dust mite allergy. Eosinophilia and increased serum IgE levels may
be present.

Differential Diagnosis

Atopic dermatitis must be distinguished from seborrheic dermatitis
(less pruritic, frequent scalp and face involvement, greasy and scaly
lesions, and quick response to therapy). Secondary staphylococcal
infections may exacerbate atopic dermatitis, and should be
considered during hyperacute, weepy flares of atopic dermnatitis.
Fissuring where the earlobe connects to the neck is a cardinal sign
of secondary infection. Since virtually all patients with atopic
dermatitis have skin disease before age 5, a new diagnosis of atopic
dermatitis in an adult over age 30 should be made cautiously and
only affer consultation. Atopic-like dermmtitis associated with
marked elevation of IgE; recurrent, sometimes cold, staphylococcal
abscesses; recurrent pneumonia with pneumatocele formation; and
retained primary dentition may indicate hyper-IgE syndrome.

Treatment

Patient education regarding gentle skin care and exactly how to use
medications is critical in the successful management of atopic
dermatitis.

A. General Measures

Atopic patients have hyperirritable skin. Anything that dries or
irritates the skin will potentially trigger dermatitis. Atopic individuals
are sensitive to low humidity and often get worse in the winter.
Adults with atopic disorders should not bathe more than once daily.
Soap should be confined to the armpits, groin, scalp and feet.
Washcloths and brushes should not be used. After rinsing, the skin
should be patted dry (not rubbed) and then immediately—within
three minutes—covered with a thin film of an enwollient such as
Aquaphor, Eucerin, petrolatum, Vanicream, or a corticosteroid as



needed. Vanicream can be used if contact dermatitis resulting from
additives in medication is suspected. Atopic patients may be
irritated by scratchy fabrics, including wools and acrylics. Cottons
are preferable, but synthetic blends also are tolerated. Other
triggers of eczema in some patients include sweating, ointments, hot
baths, and animal danders.

B. Local Treatment

Corticosteroids should be applied sparingly to the dermatitis once
or twice daily and rubbed in well Their potency should be
appropriate to the severity of the dermtitis. In general, one should
begin with triamcinolone 0.1% or a stronger corticosteroid then
taper to hydrocortisone or another slightly stronger mild
corticosteroid (alclometasone, desonide). It is vital that patients
taper off corticosteroids and substitute emollients as the dermtitis
clears to avoid the side effects of corticosteroids. Tapering is also
important to avoid rebound flares of the dermatitis that may follow
their abrupt cessation. Tacrolimus ointment (Protopic 0.03% or
0.1%) and pimecrolimus cream (Elidel 1%) can be effective in
managing atopic dermatitis when applied twice daily. Burning on
application occurs in about 50% of patients using Protopic and in
10-25% of Elidel users, but it may resolve with continued
treatment. These medications do not appear to cause skin atrophy
or striae, and are safe for application on the face and even the
eyelids.

The US Food and Drug Administration (FDA) has issued a
black box warning for both topical tacrolimus and pimecrolimus due
to concerns about the development of T-cell lymphoma. The agents
should be used sparingly and only in locations where less expensive
corticosteroids cannot be used. Tacrolimus and pimecrolimus
should be avoided in patients at high risk for lymphoma (ie, those
with HIV, iatrogenic immunosuppression, prior lymphoma). The
treatment of atopic dermatitis is dictated by the pattern of the
dermatitis—acute/weepy, subacute/scaly, or chronic/lichenified.

1. Acute weeping lesions—Use water or aluminum subacetate
solution (Domeboro tablets, one in a pint of cool water) or colloidal



oatmeal (Aveeno; dispense one box, and use as directed on box) as
soothing or astringent soaks, baths, or wet dressings for 10-30
minutes two to four times daily. Lesions on extremities particularly
may be bandaged for protection at night. Use high-potency
corticosteroids after soaking but spare the face and body folds.
Tacrolimus is usually not tolerated at this stage. Systemic
corticosteroids may be required (see below).

2. Subacute or scaly lesions—At this stage, the lesions are dry
but still red and pruritic. Mid- to high-potency corticosteroids in
ointment form should be continued until scaling and elevated skin
lesions are cleared and itching is decreased substantially. At that
point, patients should begin a 2- to 4-week taper from twice-daily
to daily to alternate-day dosing with topical corticosteroids to
reliance on emollients, with occasional use of corticosteroids on
specific itchy areas. Instead of tapering the frequency of usage of a
more potent corticosteroid, it may be preferable to switch to a low-
potency corticosteroid. Tacrolimus and pimecrolimus are more
expensive alternatives and may be added if corticosteroids cannot
be stopped. They avoid the complications of long-term topical
corticosteroid use.

3. Chronic, dry, lichenified lesions—Thickened and usually well-
demarcated, they are best treated with high-potency to ultra-high-
potency corticosteroid ointments. Nightly occlusion for 2-6 weeks
may enhance the initial response. Occasionally, adding tar
preparations such as LCD (liquor carbonis detergens) 10% in
Aquaphor or 2% crude coal tar may be beneficial

4. Maintenance treatment—Once symptons have improved,
constant application of effective moisturizers is recommended to
prevent flares. In patients with moderate disease, weekend only use
of topical corticosteroids can prevent flares.

C. Systemic and Adjuvant Therapy

Systemic corticosteroids are indicated only for severe acute
exacerbations. Oral prednisone dosages should be high enough to



suppress the dermatitis quickly, usually starting with 40-60 mg daily
for adults. The dosage is then tapered to nil over a period of 2-4
weeks. Owing to the chronic nature of atopic dermatitis and the
side effects of chronic systemic corticosteroids, long-term use of
these agents is not recommended for maintenance therapy. Classic
anti-histamines may relieve severe pruritus. Hydroxyzne,
diphenhydramine, or doxepin may be useful—the dosage increased
gradually to avoid drowsiness. Oral naltrexone may benefit some
patients.  Fissures, crusts, erosions, or pustules indicate
staphylococcal infection clinically. Antistaphylococcal antibiotics
given systemically—such as a first-generation cephalosporin or
doxycycline if methicillin-resistant Staphylococcus —aureus is
suspected—may be helpful in management. Cultures to exclude
methicillin-resistant S aureus are recommended. Phototherapy can
be an important adjunct for severely affected patients, and the
properly selected patient with recalcitrant disease may benefit
greatly from therapy with UVB with or without coal tar or PUVA
(psoralen plus ultraviolet A). Oral cyclosporine, mycophenolate
nofetil, methotrexate, or azathioprine may be used for the most
severe and recalcitrant cases.

Complications of Treatment

The clinician should monitor for skin atrophy. Eczema herpeticum,
a generalized herpes sinplex infection manifested by monomorphic
vesicles, crusts, or scalloped erosions superimposed on atopic
dermatitis or other extensive eczematous processes, is treated
successfully with oral acyclovir, 200 mg five times daily, or
intravenous acyclovir in a dose of 10 mg/kg intravenously every 8
hours (500 mg/n? every 8 hours). Tacrolimus and pimecrolimus
may increase the risk of eczema herpeticum.

Smallpox vaccination is absolutely contraindicated in patients
with atopic dermatitis or a history thereof because of the risk of
eczema vaccinatum (widespread vaccinia infection, preferentially in
areas of dermatitis). Generalized vaccinia may develop in patients
with atopic dermatitis who have contact with recent vaccine
recipients who still have pustular or crusted vaccination sites.



Eczema vaccinatum and generalized vaccinia are indications for
vaccinia immune globulin.

Prognosis

Atopic dermatitis runs a chronic or intermittent course. Affected
adults may have only hand dermatitis. Poor prognostic factors for
persistence into adulthood in atopic dermatitis include onset early in
childhood, early generalized disease, and asthma. Only 40-60% of
these patients have lasting remissions.

Bieber T. Atopic dermatitis. N Engl J Med. 2008 Apr 3;358(14):
1483-94. [PMID: 18385500]
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Simpson EL. Atopic dermatitis: a review of topical treatment
options. Curr Med Res Opin. 2010 Mar;26(3):633-40. [PMID:
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LICHEN SIMPLEX CHRONICUS (Circumscribed
Neurodermatitis)




» Chronic itching and scratching.

¥ Lichenified lesions with exaggerated skin lines overlying a
thickened, well-circunscribed scaly plaque.

» Predilection for nape of neck, wrists, external surfaces of
forearms, lower legs, scrotum, and vulva.

General Considerations

Lichen simplex chronicus represents a self-perpetuating scratch-itch
cycle—a learned behavior that is hard to disrupt.



/. Figure 6-7. lichen simplex chronicus. (Used, with permission,
from Berger TG, Dept Dermatology, UCSF.)

» Clinical Findings




Intermittent itching incites the patient to scratch the lesions. Itching
may be so intense as to interfere with sleep. Dry, leathery,
hypertrophic, lichenified plaques appear on the neck, ankles, or
perineum (Figure 6-7). The patches are rectangular, thickened, and
hyperpigmented. The skin lines are exaggerated.

Differential Diagnosis

This disorder can be differentiated from plaque-like lesions such as
psoriasis (redder lesions having whiter scales on the elbows, knees,
and scalp and nail findings), lichen planus (violaceous, usually
smaller polygonal papules), and nummular (coin-shaped) dermatitis.
Lichen simplex chronicus may complicate chronic atopic dermatitis.

Treatment

For lesions in extra-genital regions, superpotent topical
corticosteroids are effective, with or without occlusion, when used
twice daily for several weeks. In some patients, flurandrenolide
(Cordran) tape may be effective, since it prevents scratching and
rubbing of the lesion. The injection of triamcinolone acetonide
suspension (5-10 mgmL) into the lesions may occasionally be
curative. Continuous occlusion with a flexible hydrocolloid dressing
for 7 days at a time for 1-2 months may also be helpful. The area
should be protected and the patient encouraged to become aware
of when he or she is scratching. For genital lesions, see the section
Pruritus Ani.

Prognosis

The disease tends to remit during treatment but may recur or
develop at another site.

Engin B et al. The effect of transcutaneous electrical nerve
stimulation in the treatment of lichen simplex: a prospective study.
Clin Exp Dermatol. 2009 Apr;34(3):324-8. [PMID: 19175614]



Martin-Brufau R et al. Personality differences between patients
with lichen simplex chronicus and normal population: a study of
pruritus. Eur J Dermatol. 2010 May-Jun;20(3): 359-63. [PMID:
20388609]

PSORIASIS

» Silvery scales on bright red, well-demarcated plaques, usually on
the knees, elbows, and scalp.

» Nail findings including pitting and onycholysis (separation of the
nail plate from the bed).

» Mild itching (ustally).

» May be associated with psoriatic arthritis.

» Psoriasis patients are at increased risk for Metabolic syndrome
and lymphoma.

» Histopathology is not often useful and can be confising.

General Considerations

Psoriasis is a common benign, chronic inflammatory skin disease
with both a genetic basis and known environmental triggers. Injury
or irritation of normal skin tends to induce lesions of psoriasis at the
site (Koebner phenomenon). Psoriasis has several variants—the
most common is the plaque type. Eruptive (guttate) psoriasis
consisting of myriad lesions 3-10 mm i diameter occurs
occasionally after streptococcal pharyngitis. Rarely, grave,
occasionally life-threatening forms (generalized pustular and
erythrodermic psoriasis) may occur. Plaque type or extensive
erythrodermic psoriasis with abrupt onset may accompany HIV
infection.



Figure 6-8. Nail pitting due to psoriasis. (Courtesy of Richard
P. Usatine, MD; used, with permission, from Usatine RP, Smith
MA, Mayeaux EJ Jr, Chumley H, Tysinger J. The Color Atlas of
Family Medicine. McGraw-Hill, 2009.)

Clinical Findings

There are often no symptons, but itching may occur and be severe.
Favored sites include the scalp, elbows, knees, palms and soles,
and nails (Figure 6-8). The lesions are red, sharply defined plaques
covered with silvery scales (Figure 6-9). The glans penis and vulva
may be affected. Occasionally, only the flexures (axillae, inguinal
areas) are involved. Fine stippling (‘pitting”) in the nails is highly
suggestive of psoriasis. Patients with psoriasis often have a pink or
red inter-gluteal fold. Not all patients have findings in all locations,
but the occurrence of a few may help make the diagnosis when
other lesions are not typical. Some patients have mainly hand or
foot dermatitis and only minimal findings elsewhere. There may be



associated arthritis that is most commonly distal and oligoarticular,
although the rheumatoid variety with a negative rheumatoid factor
may occur. The psychosocial impact of psoriasis is a major factor in
determining the treatment of the patient.

Differential Diagnosis

The combination of red plaques with silvery scales on elbows and
knees, with scaliness in the scalp or nail findings, is diagnostic (see
Figure 6-8). Psoriasis lesions are well demarcated and affect
extensor surfaces—in contrast to atopic dermatitis, with poorly
demarcated plaques in flexural distribution. In body folds, scraping
and culture for Candida and examination of scalp and nails will
distinguish psoriasis flom intertrigo and candidiasis. Dystrophic
changes in nails may simulate onychomycosis, but again, the general
examnation combined with a potassium hydroxide (KOH)
preparation or fungal culture will be valuable in diagnosis. The
cutaneous features of reactive arthritis (Reiter syndrome) mimic
psoriasis.

Treatment

There are many therapeutic options in psoriasis to be chosen
according to the extent (body surface area [BSA] affected) and the
presence of other findings (for example, arthritis). Certain drugs,
such as B-blockers, antimalarials, statins, and lithium, may flare or
worsen psoriasis. Even tiny doses of systemic corticosteroids given
to patients with psoriasis may lead to severe rebound flares of their
disease when they are tapered. Never use systemic corticosteroids
to treat flares of psoriasis. In general, patients with moderate to
severe psoriasis should be managed by or in conjunction with a
dermatologist.



/. Figure 6-9. Plaque psoriasis in the sacral region and intergluteal
fold. (Courtesy of Richard P. Usatine, MD; used, with permission,
from Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H, Tysinger
I. The Color Atlas of Family Medicine. McGraw-Hil,, 2009.)

A. Limited Disease




For patients with numerous small plaques, phototherapy is the best
therapy (see below). For patients with large plaques and < 10% of
the BSA involved, the easiest regimen is to use a high-potency to
ultra-high-potency topical corticosteroid cream or ointment. It i
best to restrict the ultra-high-potency corticosteroids to 2-3 weeks
of twice-daily use and then use them in a pulse fashion three or four
times on weekends or switch to a midpotency corticosteroid.
Topical corticosteroids rarely induce a lasting remission. They may
cause psoriasis to become unstable. Additional measures are
therefore commonly added to topical corticosteroid therapy.
Calcipotriene ointment 0.005% or calcitriol ointment 0.003%, both
vitamin D analogs, are used twice daily for plaque psoriasis. Initially,
patients are treated with twice-daily corticosteroids plus a vitamin D
analog twice daily. This rapidly clears the lesions. The vitamin D
analog is then used alone once daily and with the corticosteroid
once daily for several weeks. Eventually, the topical corticosteroids
are stopped, and once- or twice-daily application of the vitamin D
analog is continued long-term Calcipotriene usually cannot be
applied to the groin or on the face because of irritation. Treatment
of extensive psoriasis with vitamin D analogs may result i
hypercalcemia, so that the maximum dose for calcipotriene is 100
gweek and for calcitriol is 200 gweek. Calcipotriene is
incompatible with many topical corticosteroids (but not
halobetasol), so if used concurrently it must be applied at a different
time. Tar preparations such as Fototar cream, LCD (liquor carbonis
detergens) 10% in Nutraderm lotion, alone or mixed directly with
triamcino-lone 0.1%, are useful adjuncts when applied twice daily.
Occlusion alone has been shown to clear isolated plaques in 30—
40% of patients. Thin, occlusive hydrocolloid dressings are placed
on the lesions and left undisturbed for as long as possble (a
minimum of 5 days, up to 7 days) and then replaced. Responses
may be seen within several weeks.

For the scalp, start with a tar shampoo, used daily if possible.
For thick scales, use 6% salicylic acid gel (eg, Keralyt), P & S
solution (phenol, mineral oil, and glycerin), or fluocinolone acetonide
0.01% in oil (Derma-Smoothe/FS) under a shower cap at night,
and shampoo in the moming In order of increasing potency,



triamcinolone 0.1%, or fluocinolone, betamethasone dipropionate,
fluocinonide or amcinonide, and clobetasol are available in solution
form for use on the scalp twice daily. For psoriasis in the body
folds, treatment is difficult, since potent corticosteroids cannot be
used and other agents are poorly tolerated. Tacrolimus ointment
0.1% or 0.03% or pimecrolimus cream 1% may be effective in
penile, groin, and facial psoriasis.

B. Moderate Disease

Psoriasis affecting 10-30% of the patient's BSA is frequently
treated with UV phototherapy, either in a medical office or via a
home light unit. Systemic agents listed below may also be used.

C. Generalized Disease

If psoriasis involves >30% of the body surface, it is difficult to treat
with topical agents. The treatment of choice is outpatient
narrowband UVB (NB-UVB) three times weekly. Clearing occurs
inan average of 7 weeks, but maintenance may be required. Severe
psoriasis unresponsive to outpatient ultra-violet light may be treated
in a psoriasis day care center with the Goeckerman regimen, which
involves use of crude coal tar for many hours and exposure to UVB
light. Such treatment may offer the best chance for prolonged
remissions.

PUVA may be effective even in patients who have not
responded to standard NB-UVB treatment. Long-term use of
PUVA is associated with an increased risk of skin cancer
(especially squamous cell carcinoma and perhaps melanoma),
particularly in persons with fair complexions. Thus, periodic
examination of the skin is imperative. Atypical lentigines are a
common complication. There can be rapid aging of the skin in fair
individuals. Cataracts have not been reported with proper use of
protective glasses. PUVA may be used in combination with other
therapy, such as acitretin or methotrexate.

Methotrexate is very effective for severe psoriasis in doses up to
25 mg once weekly. It should be used according to published
protocols. Long-term methotrexate use may be associated with



cirrhosis. Affer receiving a 1.5-2 g cumulative dose, the patient
should be referred to a hepatologist for consideration of a liver
biopsy. Administration of folic acid, 1-2 mg daily, can eliminate
nausea caused by methotrexate without compromising efficacy.

Acitretin, a synthetic retinoid, is most effective for pustular
psoriasis in dosages of 0.5-0.75 mg/kg/d. Liver enzymes and serum
lipids must be checked periodically. Because acitretin is a teratogen
and persists for long periods in fat, women of childbearing age must
wait at least 3 years after completing acitretin treatment before
considering pregnancy. When used as single agents, retinoids will
flatten psoriatic plaques, but will rarely result in complete clearing.
Retinoids find their greatest use when combined with phototherapy
—either UVB or PUVA, with which they are synergistic.

Cyclosporine dramatically improves psoriasis and may be used
to control severe cases. Rapid relapse (rebound) is the rule after
cessation of therapy, so another agent must be added if
cyclosporine is stopped. The tumor necrosis factor (TNF) inhibitors
etanercept (Enbrel), 50 mg twice weekly; infliximab (Remicade);
and adalimumab (Humira) have shown antipsoriatic activity.
Infliximab provides the most rapid response and can be used for
severe pustular or erythrodermic flares. Etanercept is used more
frequently for long-term treatment at a dose of 50 mg twice weekly
for 3 months, then 50 mg once weekly. All three TNF inhibitors can
also induce psoriasis. Alefacept (Amevive) generally has moderate
efficacy, but in a small percentage of patients, it is dramatically
effective. IL-12/23 monoclonal antibodies (ustekinumab [Stelara])
can be dramatically effective in psoriasis, and may be considered
instead of using a TNF inhibitor.

Prognosis

The course tends to be chronic and unpredictable, and the disease
may be refractory to treatment. Patients should be monitored for
metabolic syndrome, which occurs more commonly in psoriasis
patients.

Gottlieb A et al. Ustekinumab, a human interleukin 12/23
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PITYRIASIS ROSEA



» Oval, fawn-colored, scaly eruption following cleavage lines of
trunk.

» Herald patch precedes eruption by 1-2 weeks.

» Occasional pruritus.

General Considerations

This is a common mild, acute inflammatory disease that is 50%
more common in females. Young adults are principally affected,
mostly in the spring or fall. Concurrent household cases have been
reported.

Clinical Findings

Itching is common but is usually mild. The diagnosis is made by
finding one or more classic lesions. The lesions consist of oval,
fawn-colored plaques up to 2 cm in diameter (Figure 6-10). The
centers of the lesions have a crinkled or “cigarette paper”
appearance and a collarette scale, ie, a thin bit of scale that is bound
at the periphery and free in the center. Only a few lesions in the
eruption may have this characteristic appearance, however. Lesions
follow cleavage lines on the trunk (so-called Christmas tree pattern,
Figure 6-11), and the proximal portions of the extremities are often
involved. A variant that affects the flexures (axillae and groin), so
called inverse pityriasis rosea, and a papular variant, especially in
black patients, also occur. An initial lesion (“herald patch”) that is
often larger than the later lesions often precedes the general eruption
by 1-2 weeks. The eruption usually lasts 6-8 weeks and heals
without scarring.

Differential Diagnosis



A serologic test for syphilis should be performed if at least a few
perfectly typical lesions are not present and especially if there are
palmar and plantar or mucous membrane lesions or adenopathy,
features that are suggestive of secondary syphilis. For the
nonexpert, an RPR (rapid plasma reagin) test in all cases is not
unreasonable. Tinea corporis may present with red, slightly scaly
plaques, but rarely are there more than a few lesions of tinea
corporis compared to the many lesions of pityriasis rosea.
Seborrheic dermatitis on occasion presents on the body with poorly
demarcated patches over the sternum, in the pubic area, and in the
axillae. Tinea versicolor, viral exanthens, and drug eruptions may
simulate pityriasis rosea. Certain drugs (eg, angiotensin-converting
enzyme [ACE] inhibitors and metronidazole) may induce a skin
eruption mimicking pityriasis rosea.

Figure 6-10. Pityriasis rosea. (Used, with permission, from
Berger TG, Dept Dermatology, UCSF.)



Figure 6-11. Pityriasis rosea with scaling lesions following skin
lines and resembling a Christmas tree. (Courtesy of EJ Mayeaux,
MD; used, with permission, from Usatine RP, Smith MA, Mayeaux
EJ Jr, Chumley H, Tysinger J. The Color Atlas of Family
Medicine. McGraw-Hill, 2009.)

Treatment

Pityriasis rosea often requires no treatment. In Asians, Hispanics, or
blacks, in whom lesions may remain hyper-pigmented for some
time, more aggressive management may be indicated. Treatment is,



otherwise, only indicated if the patient is symptomatic. No treatment
has been demonstrated efficacious in pityriasis rosea in adequately
controlled and reproduced trials. Most dermatologists recommend
UVB treatiments, or prednisone as used for contact dermatitis for
severe or severely symptomatic cases. For mild to moderate cases,
topical corticosteroids of medium strength (triamcinolone 0.1%) and
oral antihistamines may also be used if pruritus is bothersome.

Prognosis

Pityriasis rosea is usually an acute self-limiting illness that disappears
inabout 6 weeks.

Atzori L et al. Pityriasis rosea-like adverse reaction: review of the

literature and experience of an Italian drug-surveillance center.
Dermatol Online J. 2006 Jan 27;12(1):1. [PMID: 16638369]

SEBORRHEIC DERMATITIS & DANDRUFF

» Dry scales and underlying erythema.
» Scalp, central face, presternal, interscapular areas, umbilicus, and
body folds.

General Considerations

Seborrheic dermatitis is an acute or chronic papulosquamous
dermatitis that often coexists with psoriasis.

Clinical Findings

Pruritus is an inconstant finding. The scalp, face, chest, back,
umbilicus, eyelid margins, and body folds have dry scales or oily



yellowish scurf (Figure 6-12). Patients with Parkinson disease, HIV
infection, and patients who become acutely ill and are hospitalized
often have seborrheic dermatitis.

Differential Diagnosis

There is a spectrum from seborrheic dermatitis to scalp psoriasis.
Extensive seborrheic dermatitis may simulate intertrigo in flexural
areas, but scalp, face, and sternal involverment suggests seborrheic
dermatitis.

Figure 6-12. Seborrheic dermatitis. (Used, with permission,
from Berger TG, Dept Dermatology, UCSF.)
Treatment
A. Seborrhea of the Scalp

Shampoos that contain zinc pyrithione or selenium are used daily if
possible. These may be alternated with ketoconazole shampoo (1%



or 2%) used twice weekly. A combination of shampoos is used in
refractory cases. Tar shampoos are also effective for milder cases
and for scalp psoriasis. Topical corticosteroid solutions or lotions
are then added if necessary and are used twice daily. (See
treatment for scalp psoriasis, above.)

B. Facial Seborrheic Dermatitis

The mainstay of therapy is a mild corticosteroid (hydrocortisone
1%, alclometasone, desonide) used intermittently and not near the
eyes. If the disorder cannot be controlled with intermittent use of a
mild topical corticosteroid alone, ketoconazole (Nizoral) 2% cream
is added twice daily. Topical tacrolimus (Protopic) and
pimecrolinus (Elidel) are steroid-sparing alternatives.

C. Seborrheic Dermatitis of Nonhairy Areas

Low-potency ~ corticosteroid ~ creams—ie, 1% or 2.5%
hydrocortisone, desonide, or alclometasone dipropionate—are
highly effective.

D. Seborrhea of Intertriginous Areas

Apply low-potency corticosteroid lotions or creams twice daily for
57 days and then once or twice weekly for maintenance as
necessary. Ketoconazole or clotrimazole cream may be a useful
adjunct. Tacrolimus or pimecrolimus topically may avoid
corticosteroid atrophy in chronic cases.

E Involvement of Eyelid Margins
“Marginal blepharitis” usually responds to gentle cleaning of the lid

margins nightly as needed, with undiluted Johnson and Johnson
Baby Shampoo using a cotton swab.

Prognosis

The tendency is for lifelong recurrences. Individual outbreaks may
last weeks, months, or years.



FUNGAL INFECTIONS OF THE SKIN

Mycotic infections are traditionally divided into two principal groups
—superficial and deep. In this chapter, we will discuss only the
superficial ~infections: tinea corporis and tinea  cruris;
dermatophytosis of the feet and dermatophytid of the hands; tinea
unguium (onychomycosis); and tinea versicolor. See Chapter 36 for
discussion of deep mycoses.

The diagnosis of fungal infections of the skin is usually based on
the location and characteristics of the lesions and on the following
laboratory examinations: (1) Direct demonstration of fingi in 10%
KOH of scrapings from suspected lesions. “Ifit's scaly, scrape it is
a time-honored maxim. (2) Cultures of organisms from skin
scrapings. (3) Histologic sections of biopsies stained with periodic
acid-Schiff (Hotchkiss-McManus) technique may be diagnostic if
scrapings and cultures are negative.

Principles of Treatment

A diagnosis should always be confirmed by KOH preparation,
culture, or biopsy. Many other diseases cause scaling, and use of an
antifingal agent without a firm diagnosis makes subsequent
diagnosis more difficult. In general, fingal infections are treated
topically except for those involving the nails, those that are very
extensive, or those that involve the hair follicles.

Griseofulvin is safe and effective for treating dermatophyte
infections of the skin (except for the scalp and nails). Itraconazole,
an azole antifingal, and terbinafine, an allylamine oral antifingal,
have excellent activity against dermatophytes and can be used in
shorter courses than griseofilvin.

Fluconazole has excellent activity against yeasts and may be the
treatment of choice for many forns of mucocutaneous candidiasis.
Itraconazole, fluconazole, and terbinafine can all cause elevation of
liver function tests and—though rarely in the dosing regimens used
for the treatment of dermatophytosis—clinical hepatitis.
Ketoconazole is no longer recommended for the treatment of



dermatophytosis (except for tinea versicolor) because of the higher
rate of hepatitis when it is used for more than a month.

General Measures & Prevention

Since moist skin favors the growth of fingi, dry the skin carefully
after bathing or after perspiring heavily. Talc or other drying
powders may be useful. The use of topical corticosteroids for other
diseases may be complicated by intercurrent tinea or candidal
infection, and topical anti-fungals are often used in intertriginous
areas with corticosteroids to prevent this.

1. Tinea Corporis or Tinea Circinata (Body Ringworm)

» Ring-shaped lesions with an advancing scaly border and central
clearing or scaly patches with a distinct border.

» On exposed skin surfaces or the trunk.

» Microscopic examination of scrapings or culture confirns the
diagnosis.

General Considerations

The lesions are often on exposed areas of the body such as the face
and arms. A history of exposure to an infected cat may occasionally
be obtaned, usually indicating Microsporum  infection.
Trichophyton rubrum is the most common pathogen, usually
representing extension onto the trunk or extremities of tinea cruris,

pedis, or manuum.

Clinical Findings

A. Symptoms and Signs



Itching may be present. In classic lesions, rings of erythema have an
advancing scaly border and central clearing (Figures 6-13 and 6
14).

B. Laboratory Findings
The diagnosis may be confirmed by KOH preparation or culture.
Differential Diagnosis

Positive fingal studies distinguish tinea corporis fiom other skin
lesions with annular configuration, such as the annular lesions of
psoriasis, lupus erythematosus, syphilis, granuloma annulare, and
pityriasis rosea. Psoriasis has typical lesions on elbows, knees,
scalp, and mnails. Secondary syphilis is often munifested by
characteristic palmar, plantar, and mucous membrane lesions. Tinea
corporis rarely has the large number of lesions seen in pityriasis
rosea. Granuloma annulare lacks scales.

Complications
Conplications include extension of the disease down the hair
follicles (in which case it becomes much more difficult to cure) and
pyoderma.

Prevention

Treat infected household pets (Microsporum infections).



Figure 6-13. Tinea pedis and corporis. (Used, with permission,
from Berger TG, Dept Dermatology, UCSF.)

Treatment



A. Local Measures

Tinea corporis responds to most topical antifingals, including
miconazole, clotrimazole, butenafine, and terbinafine, which are
available over the counter (see Table 6-2). Terbinafine and
butenafine require shorter courses and lead to the most rapid
response. Treatment should be continued for 1-2 weeks after
clinical clearing. Betamethasone dipropionate with clotrimazole
(Lotrisone) is not recommended. Long-term improper use may
resut i side effects fiom the high-potency corticosteroid
conponent, especially in body folds. Cases of tinea that are
clinically resistant to this combination but respond to topical
antifingals without the topical corticosteroid can occur.



Figure 6-14. Tinea corporis. (Used, with permission, from
Berger TG, Dept Dermatology, UCSF.)

B. Systemic Measures

Griseofulvin (ultramicrosize), 250-500 mg twice daily, is used.



Typically, only 4-6 weeks of therapy are required. Itraconazole as
a single week-long pulse of 200 mg daily is also effective in tinea
corporis. Terbinafine, 250 mg daily for 1 month, is an alternative.

Prognosis

Body ringworm usually responds promptly to conservative topical
therapy or to an oral agent within 4 weeks.

2. Tinea Cruris (Jock Itch)

» Marked itching in intertriginous areas, usually sparing the
scrotum

» Peripherally spreading, sharply demarcated, centrally clearing
erythematous lesions.

» May have associated tinea infection of feet or toenails.

» Laboratory examination with microscope or culture confirms
diagnosis.

General Considerations
Tinea cruris lesions are confined to the groin and gluteal cleft.
Intractable pruritus ani may occasionally be caused by a tinea
infection.

Clinical Findings
A. Symptoms and Signs
Itching may be severe, or the rash may be asymptomatic. The
lesions have sharp margins, cleared centers, and active, spreading

scaly peripheries (Figure 6-15). Follicular pustules are sometimes
encountered. The area may be hyper-pigmented on resolution.



B. Laboratory Findings

Hyphae can be demonstrated microscopically in KOH
preparations. The organism may be cultured.

Differential Diagnosis

Tinea cruris nust be distinguished from other lesions involving the
intertriginous  areas, such as candidiasis, seborrheic dermnatitis,
intertrigo, psoriasis of body folds (“inverse psoriasis”), and
erythrasma. Candidiasis is generally bright red and marked by
satellite papules and pustules outside of the main border of the
lesion. Candida typically involves the scrotum Seborrheic
dermatitis also often involves the face, sternum, and axillae.
Intertrigo tends to be more red, less scaly, and present in obese
individuals in moist body folds with less extension onto the thigh.
Inverse psoriasis is characterized by distinct plaques. Other areas of
typical psoriatic involvement should be checked, and the KOH
examination will be negative. Erythrasma is best diagnosed with
Wood (ultraviolet) light—a brilliant coral-red fluorescence is seen.



. Figure 6-15. Tinea cruris. (Courtesy of Richard P. Usatine,
MD; used, with permission, from Usatine RP, Smith MA, Mayeaux
EJ Jr, Chumley H, Tysinger J. The Color Atlas of Family
Medicine. McGraw-Hill, 2009.)

> Treatment

A. General Measures

Drying powder (eg, miconazole nitrate [Zeasorb-AF]) can be
dusted into the involved area in patients with excessive perspiration
or occlusion of skin due to obesity.

B. Local Measures
Any of the topical antifingal preparations listed in Table 6-2 may

be used. Terbinafine cream is curative in over 80% of cases after
once-daily use for 7 days.

C. Svstemic Measures



Griseofulvin ultramicrosize is reserved for severe cases. Give 250—
500 mg orally twice daily for 1-2 weeks. One week of either
itraconazole, 200 mg daily, or terbinafine, 250 mg daily, can be
effective.

Prognosis

Tinea cruris usually responds promptly to topical or systemic
treatment but often recurs.

3. Tinea Manuum & Tinea Pedis (Dermatophytosis, Tinea of
Palns & Soles, “Athlete’s Foot”)

» Most often presenting with asymptomatic scaling.

» May progress to fissuring or maceration in toe web spaces.

» Common cofactor in lower leg cellulitis.

# Itching, burning, and stinging of interdigital web; scaling palis,
and soles; vesicles of soles in inflammatory cases.

» The fingus is shown in skin scrapings examined microscopically
or by culture of scrapings.



/. Figure 6-16. Tinea pedis in the interdigital space between fourth
and fifth digits. (Courtesy of Richard P. Usatine, MD; used, with
permission, from Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley
H, Tysinger J. The Color Atlas of Family Medicine. McGraw-
Hill, 2009.)

» General Considerations

Tinea of the feet is an extremely common acute or chronic
dermatosis. Certain individuals appear to be more susceptible than
others. Most infections are caused by Trichophyton species.

» Clinical Findings

A. Symptoms and Signs

The presenting symptom may be itching, burning, or stinging. Pain
may indicate secondary infection with complicating cellulitis.



Interdigital tinea pedis is the most common predisposing cause of
lower leg cellulitis in healthy individuals. Tinea pedis has several
presentations that vary with the location. On the sole and heel, tinea
may appear as chronic noninflammatory scaling, occasionally with
thickening and fissuring, This may extend over the sides of the feet
in a “moccasin” distribution. The KOH preparation is usually
posttive. Tinea pedis often appears as a scaling or fissuring of the
toe webs, perhaps with sodden maceration (Figure 6-16). As the
web spaces become more macerated, the KOH preparation and
fungal culture are less often positive because bacterial species begin
to dominate. Finally, there may also be grouped vesicles distributed
any-where on the soles, generalized exfoliation of the skin of the
soles, or nail involvement in the form of discoloration and thickening
and crumbling of the nail plate.

B. Laboratory Findings

KOH and culture does not always demonstrate pathogenic fingi
from macerated areas.

Differential Diagnosis

Differentiate fiom other skin conditions involving the same areas,
such as interdigital erythrasma (use Wood light). Psoriasis may be a
cause of chronic scaling on the palis or soles and may cause nail
changes. Repeated fingal cultures should be negative, and the
condition will not respond to antifingal therapy. Contact dermatitis
(from shoes) will often involve the dorsal surfaces and will respond
to topical or systemic corticosteroids. Vesicular lesions should be
differentiated from pompholyx (dyshidrosis) and scabies by proper
scraping of the roofS of individual vesicles. Rarely, gramrnegative
organisns may cause toe web infections, manifested as an acute
erosive flare of interdigital disease. This entity is treated with
aluminum salts (see below) and imidazole antifingal agents or
ciclopirox.

Prevention



The essential factor in prevention is personal hygiene. Wear open-
toed sandals if possible. Use of sandals in community showers and
bathing places is often recommended, though the effectiveness of
this practice has not been studied. Careful drying between the toes
after showering is essential. A hair dryer used on low setting may be
used. Socks should be changed frequently, and absorbent
nonsynthetic socks are preferred. Apply dusting and drying
powders as necessary. The use of powders containing antifingal
agents (eg, Zeasorb-AF) or chronic use of antifingal creans may
prevent recurrences of tinea pedis.

Treatment

A. Local Measures

1. Macerated stage—Treat with aluminum subacetate solution
soaks for 20 minutes twice daily. Broad-spectrum antifungal creams
and solutions (containing imidazoles or ciclopirox instead of
tolnaftate and haloprogin) will help combat diphtheroids and other
gram-positive organisims present at this stage and alone may be
adequate therapy. If topical imidazoles fail, 1 week of once-daily
topical allylamine treatment (terbinafine or butenafine) will often
result in clearing.

2. Dry and scaly stage—Use any of the antifingal agents listed in
Table 6-2. The addition of urea 10-20% lotion or cream may
increase the efficacy of topical treatments in thick (“moccasin”) tinea
of the soles.

B. Systemic Measures

Griseofulvin may be used for severe cases or those recalcitrant to
topical therapy. If the infection is cleared by systemic therapy, the
patient should be encouraged to begin maintenance with topical
therapy, since recurrence is common. Itraconazole, 200 mg daily
for 2 weeks or 400 mg daily for 1 week, or terbinafine, 250 mg
daily for 2-4 weeks, may be used in reffactory cases.



Prognosis

For many individuals, tinea pedis is a chronic affliction, temporarily
cleared by therapy only to recur.

Crawford F et al. Topical treatments for fungal infections of the
skin and nails of the foot. Cochrane Database Syst Rev. 2007 Jul
18; (3):CD001434. [PMID: 17636672]

4. Tinea Versicolor (Pityriasis Versicolor)

# Velvety, tan, or pink macules or white macules that do not tan.

» Fine scales that are not visible but are seen by scraping the lesion.

» Central upper trunk the most frequent site.

» Yeast and short hyphae observed on microscopic examination of
scales.

General Considerations

Tinea versicolor is a mild, superficial Malassezia infection of the
skin (usually of the upper trunk). This yeast is a colonizer of all
humans, which accounts for the high recurrence rate after treatment.
The eruption is often called to patients’ attention by the fact that the
involved areas will not tan, and the resulting hypopigmentation may
be mistaken for vitiligo. A hyperpigmented form s not uncommon.

Clinical Findings
A. Symptoms and Signs

Lesions are asymptomatic, but a few patients note itching. The



lesions are velvety, tan, pink, or white macules that vary from 4-5
mm in diameter to large confluent areas. The lesions initially do not
look scaly, but scales may be readily obtained by scraping the area.
Lesions may appear on the trunk, upper arns, neck, and groin.

B. Laboratory Findings

Large, blunt hyphae and thick-walled budding spores (“spaghetti
and meatballs”) are seen on KOH. Fungal culture is not useful.

Differential Diagnosis

Vitiligo usually presents with larger periorificial lesions. Vitiligo (and
not tinea versicolor) is characterized by total depigmentation, not
just a lessening of pigmentation. Vitiligo does not scale. Pink and
red-brown lesions on the chest are differentiated from seborrheic
dermatitis of the same areas by the KOH preparation.

Treatment & Prognosis

Topical treatments include selenium sulfide lotion, which may be
applied from neck to waist daily and left on for 5-15 minutes for 7
days; this treatment is repeated weekly for a month and then
monthly for maintenance. Ketoconazole shampoo, 1% or 2%,
lathered on the chest and back and left on for 5 minutes may also
be used weekly for treatment and to prevent recurrence. Clinicians
nust stress to the patient that the raised and scaly aspects of the
rash are being treated; the alterations in pigmentation may take
months to fade or fill in.

Ketoconazole, 200 mg daily orally for 1 week or 400 mg as a
single oral dose, with exercise to the point of sweating after
ingestion, results in short-term cure of 90% of cases. Patients
should be instructed not to shower for 8-12 hours afer taking
ketoconazole, because it is delivered in sweat to the skin. The single
dose may not work in more hot and humid areas, and more
protracted therapy carries a small risk of drug-induced hepatitis.
Two doses of oral fluconazole, 300 mg, 14 days apart has similar



efficacy. Without maintenance therapy, recurrences will occur in
over 80% of “cured” cases over the subsequent 2 years. Imidazole
creans, solutions, and lotions are quite effective for localized areas
but are too expensive for use over large areas such as the chest and
back.

Bonifaz A et al. Tinea versicolor, tinea nigra, white piedra, and
black piedra. Clin Dermatol. 2010 Mar 4;28(2):140-5. [PMID:
20347655]

Yazdanpanah MJ et al. Comparison between fluconazole and
ketoconazole effectivity in the treatment of pityriasis versi-color.
Mycoses. 2007 JuL;50(4):311-3. [PMID: 17576325]

DISCOID & SUBACUTE LUPUS ERYTHEMATOSUS
(Chronic Cutaneous Lupus Erythematosus)

» Localized red plaques, usually on the face.

» Scaling, follicular plugging, atrophy, dyspigmentation, and
telangiectasia of involved areas.

» Histology distinctive.

» Photosensitive.

General Considerations

The two most common forms of chronic cutancous lupus
erythematosus (CCLE) are chronic scarring (discoid) lesions (DLE)
and erythematous non-scarring red plaques (subacute cutaneous
LE) (SCLE). Both occur most frequently in areas exposed to solar
irradiation. Permanent hair loss and loss of pigmentation are
common sequelae of discoid lesions. Systemic lupus erythematosus
(SLE) is discussed in Chapter 20. Patients with SLE may have DLE



or SCLE lesions.
Clinical Findings
A. Symptoms and Signs

Symptons are usually mild. The lesions consist of dusky red, well-
localized, single or muiltiple plaques, 5-20 mm in diameter, usually
on the head in DLE and the trunk in SCLE. In DLE, the scalp, face,
and external ears may be involved. In discoid lesions, there is
atrophy, telangiectasia, depigmentation, and follicular plugging. On
the scalp, significant permanent hair loss may occur in lesions of
DLE. In SCLE, the lesions are erythematous annular or
psoriasiform plaques up to several centimeters in diameter and favor
the upper chest and back.

B. Laboratory Findings

In patients with DLE, the diagnosis of SLE should be considered if
the following findings are present: positive anti-nuclear antibody
(ANA), other positive serologic studies (eg, anti-double stranded
DNA or anti-Smith antibody), presence of hypocomplementemia,
or widespread lesions (not localized to the head). Rare patients with
marked photosensitivity and a picture otherwise suggestive of lupus
have negative ANA tests but are positive for antibodies against
Ro/SSA or La/SSB (SCLE).

Differential Diagnosis

The diagnosis is based on the clinical appearance confirmed by skin
biopsy in all cases. In DLE, the scales are dry and “thumbtack-like”
and can thus be distinguished from those of seborrheic dermatitis
and psoriasis. Older lesions that have left depigmented scarring
(classically in the concha of the ear) or areas of hair loss will also
differentiate lupus from these diseases. Ten percent of patients with
SLE have discoid skin lesions, and 5% of patients with discoid
lesions have SLE. Medications (most commonly, hydro-



chlorothiazide, calcium channel blockers, ACE inhibitors, TNF
inhibitors, and terbinafine) may induce SCLE with a positive
Ro/SSA.

Treatment

A. General Measures

Protect from sunlight. Use high-SPF (> 50) sunblock with UVB
and UVA coverage daily. Caution: Do not use any form of
radiation therapy. Avoid using drugs that are potentially
photosensitizing when possible.

B. Local Treatment

For limited lesions, the following should be tried before systemic
therapy: high-potency corticosteroid creams applied each night and
covered with airtight, thin, pliable plastic film (eg, Saran Wrap); or
Cordran tape; or ultra-high-potency corticosteroid cream or
ointment applied twice daily without occlusion.

C. Local Infiltration

Triamcinolone acetonide suspension, 2.5-10 mg/ml, may be
injected into the lesions of DLE once a month.

D. Systemic Treatment

1. Antimalarials—Caution: These drugs should be used only
when the diagnosis is secure because they have been associated
with flares of psoriasis, which may be in the differential diagnosis.
They may also cause ocular changes, and ophthalmologic evaluation
is required at the onset of therapy and at regular intervals during
treatment.

A. HYDROXYCHLOROQUINE SULFATE—0.2-0.4 g orally daily for
several months may be effective and is often used prior to
chloroquine. A minimum 3-month trial is recommended.



B. CHLOROQUINE SULFATE—250 mg daily may be effective in
some cases where hydroxychloroquine is not.

C. QUINACRINE (ATABRINE)—100 mg daily may be the safest of
the antimalarials, since eye damage has not been reported. It colors
the skin yellow and is therefore not acceptable to some patients. It
may be added to the other antimalarials for incomplete responses.

2. Isotretinoin—Isotretinomn, 1 mgkg/d, is effective n
hypertrophic DLE lesions and lesions of CCLE or SCLE.
Recurrences are prompt and predictable on discontinuation of
therapy.

3. Thalidomide—Thalidomide is effective in reffactory cases in
doses of up to 300 mg daily. Monitor for neuropathy.

Both isotretinoin and thalidomide are teratogens and should
be used with appropriate contraception and monitoring in
women of childbearing age.

Prognosis

The disease is persistent but not life-endangering unless systemic
lupus is present. Treatment with antimalarials is effective in perhaps
60% of cases. Although the only morbidity may be cosmetic, this
can be of overwhelming significance in more darkly pigmented
patients with widespread disease. Scarring alopecia can be
prevented or lessened with close attention and aggressive therapy.
Over years, DLE tends to become inactive. Drug-induced SCLE
usually resolves over months when the inciting medication is
stopped.

Jessop S et al. Drugs for discoid lupus erythematosus. Cochrane
Database Syst Rev. 2009 Oct 7; (4):CD002954. [PMID:
19821298]

Marzano AV et al. Drug-induced lupus: an update on its
dermatologic aspects. Lupus 2009 Oct;18(11):935-40. [PMID:
19762393]



Vera-Recabarren MA et al. Comparative analysis of subacute
cutaneous lupus erythematosus and chronic cutaneous lupus
erythematosus: clinical and immunological study of 270 patients. Br
J Dermatol. 2010 Jan;162(1):91-101. [PMID: 19785596]

Wahie S et al. Measuring disease activity and damage in discoid
lupus erythematosus. Br J Dermatol. 2010 May;162(5):1030-7.
[PMID: 20199547]

CUTANEOUS T CELL LYMPHOMA (Mycosis Fungoides)

» Localized or generalized erythematous scaling patches and
plaques.
» Pruritus.
» Lymphadenopathy.
¥ Distinctive histology.
General Considerations
Mycosis fungoides is a cutaneous T cell lymphoma that begins on
the skin and may involve only the skin for years or decades. Certain
medications (including selective serotonin reuptake inhibitors) may
produce eruptions clinically and histologically identical to those of
mycosis fungoides.
Clinical Findings

A. Symptoms and Signs

Localized or generalized erythematous patches or plaques are
present usually on the trunk. Plaques are almost always over 5 cm



in diameter. Pruritus is a frequent complaint. The lesions often begin
as nondescript or nondiagnostic patches, and it is not unusual for the
patient to have skin lesions for more than a decade before the
diagnosis can be confirmed. In more advanced cases, tumors
appear. Lymphadenopathy may occur locally or widely. Lymph
node enlargement may be due to benign expansion of the node
(dermatopathic lymphadenopathy) or by specific involvement with
mycosis fungoides.

B. Laboratory Findings

The skin biopsy remains the basis of diagnosis, though at times
numerous  biopsies are required before the diagnosis can be
confirmed. In more advanced disease, circulating malignant T cells
(Sézary cells) can be detected in the blood (T cell gene
rearrangenent test). Eosinophilia may be present.

Differential Diagnosis

Mycosis fungoides may be confused with psoriasis, a drug eruption,
an eczematous dermatitis, or tinea corporis. Histologic examination
can distinguish these conditions.

Treatment

The treatment of mycosis fungoides is complex. Early and
aggressive treatment has not proved to cure or prevent progression
of the disease. Skin-directed therapies including topical
corticosteroids, topical mechlorethamine, bexarotene gel, and UV
phototherapy, are used nitially. If the disease progresses, PUVA
plus retinoids, PUVA plus interferon, extracorporeal photophoresis,
bexarotene, o-interferon with or without retinoids, interleukin 12,
denileukin, and total skin electron beam are used.

Prognosis

Mycosis fungoides is usually slowly progressive (over decades).



Prognosis is better in patients with patch or plaque stage disease
and worse in patients with erythroderma, tumors, and
Ilymphadenopathy. Survival is not reduced in patients with limited
patch disease. Elderly patients with limited patch and plaque stage
disease commonly die of other causes. Overly aggressive treatment
may lead to complications and premature demise.

Agar NS et al. Survival outcomes and prognostic factors in
mycosis flmgoides/Sézary syndrome: validation of the revised
International Society for Cutaneous Lymphomas/European
Organisation for Research and Treatment of Cancer staging
proposal. J Clin Oncol. 2010 Nov 1;28(31):4730-9. [PMID:
20855822]

Galper SL et al. Diagnosis and management of mycosis fngoides.
Oncology (Williston Park). 2010 May;24(6)491-501. [PMID:
20568590]

Lansigan F et al. Current and emerging treatment strategies for
cutaneous T-cell lymphoma. Drugs. 2010 Feb 12;70(3)273-86.
[PMID: 20166766]

Meyer N et al. Pruritus in cutaneous T-cell lymphomas: frequent,
often severe and difficult to treat. Acta Derm Venereol.
2010;90(1):12-7. [PMID: 20107719]

Prince HM et al. How I treat mycosis fngoides and Sézary
syndrome. Blood. 2009 Nov 12;114(20):4337-53. [PMID:
19696197]

EXFOLIATIVE DERMATITIS (Exfoliative Erythroderma)

»# Scaling and erythema over most of the body.
¥ Itching, malaise, fever, chills, weight loss.



General Considerations

Erythroderma describes generalized redness and scaling of the skin
of > 30% BSA. A preexisting dermatosis is the cause of exfoliative
dermatitis in two-thirds of cases, including psoriasis, atopic
dermatitis, contact dermatitis, pityriasis rubra pilaris, and seborrheic
dermatitis. Reactions to topical or systemic drugs account for
perhaps 20-40% of cases and cancer (underlying lymphomm, solid
tumors and, most commonly, cutaneous T cell lymphoma) for 10—
20%. Causation of the remainder is indeterminable. At the time of
acute presentation, without a clear-cut prior history of skin disease
or drug exposure, it may be impossible to make a specific diagnosis
of the underlying condition, and diagnosis may require observation.

Clinical Findings
A. Symptoms and Signs

Symptons may include itching, weakness, malise, fever, and
weight loss. Chills are prominent. Redness and scaling is
widespread. Loss of hair and nails can occur. Generalized
Ilymphadenopathy may be due to lymphoma or leukemia or may be
reactive. The mucosae are spared.

B. Laboratory Findings
A skin biopsy is required and may show changes of a specific
inflammatory dermatitis or cutaneous T cell lymphoma or leukemia.

Peripheral leukocytes may show clonal rearrangements of the T cell
receptor in Sézary syndrome.

Differential Diagnosis

It may be impossible to identify the cause of exfoliative
erythroderma early in the course of the disease, so careful follow-up



is necessary.
Complications

Debility (protein loss) and dehydration may develop in patients with
generalized inflammatory exfoliative erythroderma; or sepsis may

occur.

Treatment
A. Topical Therapy

Hone treatment is with cool to tepid baths and application of mid-
potency corticosteroids under wet dressings or with the use of an
occlusive plastic suit. If the exfoliative erythroderma becomes
chronic and is not manageable in an outpatient setting, hospitalize
the patient. Keep the room at a constant warm temperature and
provide the same topical treatment as for an outpatient.

B. Specific Measures

Stop all drugs, if possible. Systemic corticosteroids may provide
spectacular improvement in severe or fulminant exfoliative
dermatitis, but long-term therapy should be avoided (see Chapter
26). In addition, systemic corticosteroids must be used with caution
because some patients with erythroderma have psoriasis and could
develop pustular psoriasis. For cases of psoriatic erythroderma and
pityriasis rubra pilaris, either acitretin or methotrexate may be
indicated. Erythroderma secondary to lymphoma or leukemia
requires specific topical or systemic chemotherapy. Suitable
antibiotic drugs with coverage for Staphylococcus should be given
when there is evidence of bacterial infection.

Prognosis

Most patients recover conpletely or improve greatly over time but
may require long-term therapy. Deaths are rare in the absence of



cutaneous T cell lymphoma. A minority of patients will suffer from
undiminished erythroderma for indefinite periods.

Chong VH et al. Erythroderma as the first manifestation of colon
cancer. South Med J. 2009 Mar;102(3):334-5. [PMID:
19204636]

Yuan XY et al. Erythroderma: a clinical-etiological study of 82
cases. Eur J Dermatol. 2010 May-Jun;20(3):373-7. [PMID:
20400388]

MISCELLANEOUS SCALING DERMATOSES

Isolated scaly patches may represent actinic (solar) keratoses,
nonpigimented seborrheic keratoses, or Bowen or Paget disease.

1. Actinic Keratoses

Actinic keratoses are small (0.2-0.6 cm) macules or papules—
flesh-colored, pink, or slightly hyperpigmented—that feel like
sandpaper and are tender when the finger is drawn over them. They
occur on sun-exposed parts of the body in persons of fair
conplexion. Actinic keratoses are considered premalignant, but
only 1:1000 lesions per year progress to become squamous cell
carcinomas.

Application of liquid nitrogen is a rapid and effective method of
eradication. The lesions crust and disappear in 10-14 days. An
alternative treatment is the use of fluorouracil cream This agent may
be rubbed into the lesions morning and night until they become first
red and sore and then crusted and eroded (usually 2-3 weeks).
Carac (0.5% fluorouracil) may be used once daily for a longer
period (4 weeks to several months). Keratoses may clear with less
irritation. Imiquimod 5% cream applied two to three times weekly
for 3-6 weeks is the more costly alternative to topical fluorouracil
(5FU). Photodynamic therapy can be effective in refractory cases
and reduces the duration of treatment. Any lesions that persist
should be evaluated for possible biopsy.



Berman B et al. Pharmacotherapy of actinic keratosis. Expert Opin
Pharmacother. 2009 Dec;10(18):3015-31. [PMID: 19925043]

Meclntyre W1 et al. Treatment options for actinic keratoses. Am
Fam Physician. 2007 Sep 1;76(5):667—71. [PMID: 17894135]

2. Bowen Disease & Paget Disease

Bowen disease (intraepidermal squamous cell carcinoma) occurs
either on both sun-exposed and non-sun-exposed skin. The lesion
is usually a small (0.5-3 cm), well-demarcated, slightly raised, pink
to red, scaly plaque and may resemble psoriasis or a large actinic
keratosis. These lesions may progress to invasive squamous cell
carcinoma. Excision or other definitive treatment is indicated.

/. Figure 6-17. Paget disease of the breast surrounding the nipple.
(Courtesy of the University of Texas Health Sciences Center,
Division of Dermatology; used, with permission, fiom Usatine RP,
Smith MA, Mayeaux EJ Jr, Chumley H, Tysinger J. The Color
Atlas of Family Medicine. McGraw-Hill, 2009.)



Extramammary Paget disease, a manifestation of intraepidermal
carcinoma or underlying genitourinary or gastrointestinal cancer,
resenbles chronic eczema and usually involves apocrine areas such
as the genitalia. Mammary Paget disease of the nipple, a unilateral
or rarely bilateral red scaling plaque that may ooze, is associated
with an underlying intraductal mammary carcinoma (Figure 6-17).

Cox NH et al; Therapy Guidelines and Audit Subcommittee,
British Association of Dermatologists. Guidelines for management
of Bowen's disease: 2006 update. Br J Dermatol. 2007
Jan;156(1):11-21. [PMID: 17199561]

Kanitakis J. Mammary and extramammary Paget's disease. J Eur
Acad Dermatol Venereol. 2007 May;21(5):581-90. [PMID:
17447970]

Neidecker MV et al. Pharmacoeconomic considerations in treating
actinic keratosis. Pharmacoeconomics. 2009;27(6):451-64.
[PMID: 19640009]

Zhang N et al. Extramammary Paget's disease of scrotum-report
0f25 cases and literature review. Urol Oncol. 2010 Jan—Feb;28

(1)28-33. [PMID: 18805708]

INTERTRIGO

Intertrigo is caused by the macerating effect of heat, moisture, and
friction. It is especially likely to occur in obese persons and in humid
climates. The symptomns are itching, stinging, and burning. The body
folds develop fissures, erythema, and sodden epidermis, with
superficial denudation. Candidiasis may complicate intertrigo.
“Inverse psoriasis,” seborrheic dermatitis, tinea cruris, erythrasma,
and candidiasis must be ruled out.

Maintain hygiene in the area, and keep it dry. Compresses may
be useful acutely. Hydrocortisone 1% cream plus an imidazole or



nystatin creamis effective. Recurrences are common.

SICULAR DERMATOSES

HERPES SIMPLEX (Cold Or Fever Sore; Genital Herpes)

» Recurrent small grouped vesicles on an erythematous base,
especially in the orolabial and genital areas.

» May follow minor infections, trauma, stress, or sun exposure;
regional lymph nodes may be swollen and tender.

¥ Viral cultures and direct fluorescent antibody tests are positive.

General Considerations

Over 85% of adults have serologic evidence of herpes simplex type
1 (HSV-1) ifections, most offen acquired asymptomatically in
childhood. Occasionally, primary infections may be manifested as
severe gingivostomatitis. Thereafter, the patient may have recurrent
self-limited attacks, provoked by sun exposure, orofacial surgery,
fever, or a viral infection.

About 25% of the United States population has serologic
evidence of infection with herpes simplex type 2 (HSV-2). HSV-2
causes lesions whose morphology and natural history are similar to
those caused by HSV-1 on the genitalia of both sexes. The infection
is acquired by sexual contact. In monogamous heterosexual couples
where one partner has HSV-2 infection, seroconversion of the
noninfected partner occurs in 10% over a 1-year period. Up to
70% of such infections appeared to be transmitted during periods of
asymptomatic shedding. Genital herpes may also be due to HSV-1.

Clinical Findings

A. Symptoms and Signs



The principal symptoms are burning and stinging. Neuralgia may
precede or accompany attacks. The lesions consist of small,
grouped vesicles that can occur anywhere but which most often
occur on the vermilion border of the lips (Figures 6-18 and 6-19),
the penile shaft, the labia, the perianal skin, and the buttocks. Any
erosion in the genital region can be due to HSV-2 (or HSV-1).
Regional lymph nodes may be swollen and tender. The lesions
usually crust and heal in 1 week. Herpes simplex is the most
common cause of painful genital ulcerations in patients with HIV
infection.

B. Laboratory Findings

Lesions of herpes simplex must be distinguished from chancroid,
syphilis, pyoderma, or trauma. Direct fluorescent antibody slide
tests offer rapid, sensitive diagnosis. Viral culture may also be
helpful. Herpes serology is not used in the diagnosis of an acute
genital ulcer. However, specific HSV-2 serology by Western blot
assay or enzyme-linked immunosorbent assay (ELISA) can
determine who is HSV-infected and potentially infectious. Such
testing is very useful in couples in which only one partner reports a
history of genital herpes.



/. Figure 6-18. Herpes sinplex. (Used, with permission, from
Berger TG, Dept Dermatology, UCSF.)

Complications

Conplications include pyoderma, eczema herpeticum, herpetic
whitlow, herpes gladiatorum (epidemic herpes in wrestlers
transmitted by contact), proctitis, esophagitis, neonatal infection,
keratitis, and encephalitis.



Figure 6-19. Herpes simplex type 1 vesicles at the vermillion
border of the lip. (Courtesy of Richard P. Usatine, MD; used, with
permission, from Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley
H, Tysinger J. The Color Atlas of Family Medicine. McGraw-
Hill, 2009.)

Prevention

Sunscreens are useful adjuncts i preventing sun-induced
recurrences. Prophylactic use of oral acyclovir may prevent
recurrences. Acyclovir should be started at a dosage of 200 mg
four times daily beginning 24 hours prior to ultra-violet light
exposure, dental surgery, or orolabial cosmetic surgery.
Comparable doses are 500 mg twice daily for valacyclovir and 250
mg twice daily for famciclovir.

Treatment



A. Systemic Therapy

Three systemic agents are available for the treatment of herpes
infections: acyclovir, its valine analog valacyclovir, and famciclovir.

All three agents are very effective and, when used properly, virtually
nontoxic. Only acyclovir is available for intravenous administration.
In the immuno-competent, with the exception of severe orolabial
herpes, only genital disease is treated. For first clinical episodes of
herpes simplex, the dosage of acyclovir is 400 mg orally five times
daily (or 800 mg three times daily); of valacyclovir, 1000 mg twice
daily; and of famciclovir, 250 mg three times daily. The duration of
treatment is flom 7 to 10 days depending on the severity of the
outbreak. Most cases of recurrent herpes are mild and do not
require therapy. In addition, pharmacotherapy of recurrent HSV is
of limited benefit, with studies finding a reduction in the average
outbreak by only 12-24 hours. To be effective, the treatment must
be initiated by the patient at the first sign of recurrence. If treatment
is desired, recurrent genital herpes outbreaks may be treated with 3
days of valacyclovir, 500 mg twice daily; or with 5 days of
acyclovir, 200 mg five times a day, or famciclovir, 125 mg twice

daily. Valacyclovrr, 2 g twice daily for 1 day, or famciclovi, 1 g

once or twice in 1 day, are equally effective short-course
alternatives, and can abort impending recurrences of both orolabial
and genital herpes. The addition of a potent topical corticosteroid
three times daily reduces the duration, size, and pain of orolabial
herpes treated with an oral antiviral agent.

In patients with fiequent or severe recurrences, suppressive
therapy is most effective in controlling disease. Suppressive
treatment will reduce outbreaks by 85% and reduces viral shedding
by > 90%. This results in about a 50% reduced risk of transmission.
The recommended suppressive doses, taken continuously, are
acyclovir, 400 mg twice daily; valacyclovir, 500 mg once daily; or
famciclovir, 125250 mg twice daily Long-term suppression
appears very safe, and after 5-7 years a substantial proportion of
patients can discontinue treatment. The use of condoms and patient
education have proved effective in reducing genital herpes
transmission in some studies and in others have not been beneficial.



No single or combination intervention absolutely prevents
transmission.

B. Local Measures

In general, topical therapy is not effective. It is strongly urged that
5% acyclovir ointment, if used at all, be limited to the restricted
indications for which it has been approved, ie, initial herpes genitalis
and  nucocutancous  herpes  simplex  infections i
immunocompromised patients. Penciclovir cream, to be applied at
the first symptom every 2 hours while awake for 4 days for
recurrent orolabial herpes, reduces the average attack duration from
5 days to 4.5 days.

Prognosis

Aside from the complications described above, recurrent attacks
last several days, and patients recover without sequelae.

Cemik C et al. The treatment of herpes simplex infections: an
evidence-based review. Arch Intern Med. 2008 Jun 9;168(11):
1137-44. [PMID: 18541820]

Harmenberg J et al. Prevention of ulcerative lesions by episodic
treatment of recurrent herpes labialis: A literature review. Acta
Derm Venereol. 2010 Mar;90(2):122-30. [PMID: 20169294]

Martens MG et al. Once daily valacyclovir for reducing viral
shedding in subjects newly diagnosed with genital herpes. Infect
Dis Obstet Gynecol. 2009;2009:1053-76. [PMID: 19680456]

Paz-Bailey G et al. Improvement in healing and reduction in HIV
shedding with episodic acyclovir therapy as part of syndromic
management among men: a randomized, controlled trial. J Infect
Dis. 2009 Oct 1;200(7):1039—49. [PMID: 19715417]

HERPES ZOSTER (SHINGLES)



» Pain along the course of a nerve followed by grouped vesicular
lesions.

»# Involverment is unilateral; some lesions (<20) may occur outside
the affected dermatome.

» Lesions are usually on face or trunk.

» Direct fluorescent antibody positive, especially in vesicular
lesions.

General Considerations

Herpes zoster is an acute vesicular eruption due to the varicella-
zoster virus. It usually occurs in adults. With rare exceptions,
patients suffer only one attack. Dermatomal herpes zoster does not
imply the presence of a visceral malignancy. Generalized disease,
however, raises the suspicion of an associated immunosuppressive
disorder such as Hodgkin disease or HIV infection. HIV-infected
patients are 20 times more likely to develop zoster, often before
other clinical findings of HIV disease are present. A history of HIV
risk factors and HIV testing when appropriate should be
considered, especially in patients with zoster who are younger than
55 years.



/. Figure 6-20. Herpes zoster. (Used, with permission, from
Berger TG, Dept Dermatology, UCSF.)

» Clinical Findings



Pain usually precedes the eruption by 48 hours or more and may
persist and actually increase in intensity after the lesions have
disappeared. The lesions consist of grouped, tense, deep-seated
vesicles distributed unilaterally along a dermatome (Figure 6-20).
The most common distributions are on the trunk or face. Up to 20
lesions may be found outside the affected dermatomes, even in
immuno-competent persons. Regional lymph glands may be tender
and swollen.

Differential Diagnosis

Since poison oak and poison ivy dermatitis can occur unilaterally,
they nust be differentiated at times from herpes zoster. Allergic
contact dermatitis is pruritic; zoster is painful. One nust differentiate
herpes zoster fiom lesions of herpes simplex, which occasionally
occurs in a dermatomal distribution. Doses of antivirals appropriate
for zoster should be used in the absence of a clear diagnosis. Facial
zoster may simulate erysipelas initially, but zoster is unilateral and
shows vesicles after 24-48 hours. The pain of preeruptive herpes
zoster may lead the clinician to diagnose migraine, myocardial
infarction, acute abdomen, herniated disc, etc, depending on the
dermatome involved.

Complications

Sacral zoster may be associated with bladder and bowel
dysfunction. Persistent neuralgia, anesthesia or scarring of the
affected area, facial or other nerve paralysis, and encephalitis may
occur. Postherpetic neuralgia is most common after involvement of
the trigeminal region, and in patients over the age of 55. Early
(within 72 hours after onset) and aggressive antiviral treatment of
herpes zoster reduces the severity and duration of postherpetic
neuralgia. Zoster ophthalmicus (V) can result in visual impairment.

Prevention



An effective live herpes zoster vaccine (Zostavax) is available to
prevent both herpes zoster and postherpetic neuralgia. It is
recommended in persons aged 60 and older.

Treatment
A. General Measures

1. Immunocompetent host—Since early antiviral treatment of
zoster reduces postherpetic neuralgia, those with a risk of
developing this complication should be treated, ie, those over age
50 and those with nontruncal eruption. In addition, younger patients
with acute moderate to severe pain or rash may benefit from
effective antiviral therapy. Treatment can be given with oral
acyclovir, 800 mg five times daily; famciclovir, 500 mg three times
daily; or valacyclovir, 1 g three times daily—all for 7 days (see
Chapter 32). For reasons of increased bioavailability and ease of
dosing schedule, the preferred agents are those given three times
daily. Patients should maintain good hydration. The dose of antiviral
should be adjusted for kidney function as recommended. Nerve
blocks may be used in the management of initial severe pain.
Ophthalmologic consultation is vital for involvement of the first
branch of the trigeminal nerve, even if the patient has no ocular
symptomns. Systemic corticosteroids are effective in reducing acute
pain, improving quality of life, and returning patients to normal
activities much more quickly. They do not increase the risk of
dissemination in immunocompetent hosts. If not contraindicated, a
tapering 3-week course of prednisone, starting at 60 mg/d, should
be considered for its adjunctive benefit in immunocompetent
patients. Oral corticosteroids do not reduce the prevalence,
severity, or duration of postherpetic neuralgia beyond that achieved
by effective antiviral therapy. Adequate analgesia should be given
from the onset of zoster-associated pain, which might include
opioids and gabapentin in patients with severe pain.

2. Immunocompromised host—Given the safety and efficacy of
currently available antivirals, most immuno-compromised patients



with herpes zoster are candidates for antiviral therapy. The dosage
schedule is as listed above, but treatment should be continued until
the lesions have completely crusted and are healed or almost healed
(up to 2 weeks). Because corticosteroids increase the risk of
dissemination in immunosuppressed patients, they should not be
used in these patients. Progression of disease may necessitate
intravenous therapy with acyclovir, 10 mg/kg intravenously, three
times daily. After 3-4 days, oral therapy may be substituted if there
has been a good response to intravenous therapy. Adverse effects
include decreased kidney finction from crystallization, nausea and
vomiting, and abdominal pain.

Foscarnet, administered in a dosage of 40 mg/kg two or three
times daily intravenously, is indicated for treatment of acyclovir-
resistant varicella-zoster virus infections.

B. Local Measures

Calamine or starch shake lotions may be of some help.

C. Postherpetic Neuralgia Therapy

The most effective treatment is prevention with vaccination of those
at risk for developing zoster and early and aggressive antiviral
therapy once zoster has occurred. Once established, postherpetic
neuralgia may be treated with capsaicin ointment, 0.025-0.075%,
or lidocaine (Lidoderm) topical patches. Chronic postherpetic
neuralgia may be relieved by regional blocks (stellate ganglion,
epidural, local infiltration, or peripheral nerve), with or without
corticosteroids added to the mjections. Amitriptyline, 25-75 mg
orally as a single nightly dose, is the first-line therapy beyond simple
analgesics. Gabapentin, up to 3600 mg orally daily (starting at 300
mg orally three times daily), or duloxetine, up to 60—120 mg orally
daily (starting at 30—60 mg orally daily) may be added for additional
pain relief Referral to a pain management clinic should be
considered in moderate to severe cases and in those failing the
above treatments.

Prognosis



The eruption persists 2—3 weeks and usually does not recur. Motor
involverent in 2-3% of patients may lead to temporary palsy.
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POMPHOLYX; VESICULOBULLOUS HAND ECZEMA
(Formerly Known as Dyshidrosis, Dyshidrotic Eczema)

» “Tapioca” vesicles of 1-2 mm on the pals, soles, and sides of




fingers, associated with pruritus.
» Vesicles may coalesce to form multiloculated blisters.
» Scaling and fissuring may follow drying of the blisters.
» Appearance in the third decade, with liftlong recurrences.

General Considerations

This is an extremely common form of hand dermatitis, preferably
called pompholyx (Gr “bubble”) or vesiculobullous dermatitis of the
palms and soles. Patients often have an atopic background and
report flares with stress. Patients with widespread dermatitis due to
any cause may develop pompholyx-like eruptions as a part of an
autoeczematization response.

Clinical Findings

Small clear vesicles stud the skin at the sides of the fingers and on
the palms (Figure 6-21) or soles. They look like the grains in
tapioca. They may be associated with intense itching. Later, the
vesicles dry and the area becomes scaly and fissured.

Differential Diagnosis

Unroofing the vesicles and examining the blister roof with a KOH
preparation will reveal hyphae in cases of bullous tinea. Patients
with inflammatory tinea pedis may have a vesicular dermatophytid
of the palms. Always examine the feet of a patient with a hand
eruption. Nonsteroidal anti-inflammatory drugs (NSAIDs) may
produce an eruption very similar to that of dyshidrosis on the hands.

Prevention
There is no known way to prevent attacks.

Treatment



Topical and systemic corticosteroids help some patients
dramaticall, Since this i a chronic problem, systemic
corticosteroids are generally not appropriate therapy. A high-
potency topical corticosteroid used early in the attack may help
abort the flare and ameliorate pruritus. Topical corticosteroids are
also important in treating the scaling and fissuring that are seen after
the vesicular phase. It is essential that patients avoid anything that
irritates the skin; they should wear cotton gloves inside vinyl gloves
when doing dishes or other wet chores, use long-handled brushes
instead of sponges, and use a hand cream after washing the hands.
Patients respond to PUVA therapy and injection of botulinum toxin
into the pals as for hyperhidrosis.



Figure 6-21. Pompholyx (acute vesiculobullous hand eczema).
(Used, with permission, from Berger TG, Dept Dermatology,
UCSF.)

Prognosis



For most patients, the disease is an inconvenience. For some,
vesiculobullous hand eczema can be incapacitating.

Veien NK. Acute and recurrent vesicular hand dermatitis.
Dermatol Clin. 2009 Jul;27(3):337-53. [PMID: 19580928]

PORPHYRIA CUTANEA TARDA

» Noninflammatory blisters on sun-exposed sites, especially the
dorsal surfaces of the hands.

» Hypertrichosis, skin fragility.

» Associated liver disease.

» Elevated urine porphyrins.




Figure 6-22. Porphyria cutanea tarda. (Courtesy of Lewis
Rose, MD; used, with permission, from Usatine RP, Smith MA,
Mayeaux EJ Jr, Chumley H, Tysinger J. The Color Atlas of
Family Medicine. McGraw-Hill, 2009.)

General Considerations

Porphyria cutanea tarda is the most common type of porphyria.
Cases are sporadic or hereditary. The disease is associated with
ingestion of certain medications (eg, estrogens), and liver disease
from alcoholism or hepatitis C. In patients with liver disease,
hemosiderosis is often present.

Clinical Findings
A. Symptoms and Signs

Patients complain of painless blistering and fragility of the skin of the
dorsal surfaces of the hands (Figure 6-22). Facial hypertrichosis
and hyperpigmentation are common.

B. Laboratory Findings

Urinary uroporphyrins are elevated twofold to fivefold above
coproporphyrins. Patients may also have abnormal liver function
tests, evidence of hepatitis C infection, increased liver iron stores,
and hemochromatosis gene mutations. Multiple triggering factors are
often discovered.

Differential Diagnosis

Skin lesions identical to those of porphyria cutanea tarda may be
seen in patients who receive maintenance dialysis and in those who
take certain medications (tetracyclines and NSAIDs, especially
naproxen, and voriconazole). In this so-called pseudoporphyria, the
biopsy results are identical to those associated with porphyria



cutanea tarda, but urine porphyrins are normal.
Prevention

Although the lesions are triggered by sun exposure, the wavelength
of light triggering the lesions is beyond that absorbed by sunscreens,
which for that reason are ineffective. Barrier sun protection with
clothing is required.

Treatment

Stopping all triggering medications and substantially reducing or
stopping alcohol consumption may alone lead to improvement.
Phlebotomy without oral iron supplementation at a rate of 1 unit
every 2-4 weeks will gradually lead to improvement. Very low
dose antimalarials (as low as 200 mg of hydroxychloroquine twice
weekly), alone or in combination with phlebotony, will increase the
excretion of porphyrins, improving the skin disease. Treatment is
continued until the patient is asymptomatic. Urine porphyrins may
be monitored.

Prognosis

Most patients improve with treatment. Sclerodermoid skin lesions
may develop on the trunk, scalp, and face.

DERMATITIS HERPETIFORMIS

Dermatitis herpetiformis is an uncommon disease manifested by
pruritic papules, vesicles, and papulovesicles mainly on the elbows,
knees, buttocks, posterior neck, and scalp. It appears to have its
highest prevalence in Scandinavia and is associated with HLA
antigens -B8, -DR3, and -DQ2. The diagnosis is made by light
microscopy, which demonstrates neutrophils at the dermal papillary
tips. Direct immunofluorescence studies show granular deposits of
IgA in the dermal papillae. Circulating antibodies to tissue
transglutaminase are present in 90% of cases. NSAIDs may cause



flares. Patients have gluten-sensitive enteropathy, but for the great
majority it is sub-clinical. However, ingestion of gluten is the cause
of the disease, and strict long-term avoidance of dietary gluten has
been shown to decrease the dose of dapsone (usually 100200 mg
daily) required to control the disease and may even elimnate the
need for treatment. Patients with dermatitis herpetiformis are at
increased risk for development of gastrointestinal lymphoma, and
this risk is reduced by a gluten-free diet.

Caproni M et al. Guidelines for the diagnosis and treatment of
dermatitis herpetiformis. J Eur Acad Dermatol Venereol. 2009
Jun;23(6):633-8. [PMID: 19470076]

Jalil S et al. Associations among behavior-related susceptibility
factors in porphyria cutanea tarda. Clin Gastroenterol Hepatol.
2010 Mar;8(3)297-302. [PMID: 19948245]

Mufioz-Santos C et al. Familial and sporadic porphyria cutanea
tarda: clinical and biochemical features and risk factors in 152
patients. Medicine (Baltimore). 2010 Mar;89(2):69—74. [PMID:
20517178]

EPING OR CRUSTED LESIONS

IMPETIGO

» Superficial blisters filled with purulent material that rupture easily.
» Crusted superficial erosions.
¥ Positive Gram stain and bacterial culture.

General Considerations



Impetigo is a contagious and autoinoculable infection of the skin
caused by staphylococci or streptococci.

Clinical Findings
A. Symptoms and Signs

The lesions consist of macules, vesicles, bullae, pustules, and
honey-colored gummy crusts that when removed leave denuded red
areas (Figure 6-23). The face and other exposed parts are most
often involved. Ecthyma is a deeper form of impetigo caused by
staphylococci or streptococci, with ulceration and scarring. It
occurs frequently on the extremities.

B. Laboratory Findings

Gram stain and culture confirm the diagnosis. In temperate climates,
most cases are associated with S aureus infection. Streptococcus
species are more common in tropical infections. Community-
associated methicillin-resistant S aureus (CA-MRSA) can be
isolated from lesions of impetigo and ecthyma.

Differential Diagnosis

The main differential diagnoses are acute allergic contact dermatitis
and herpes simplex. Contact dermatitis may be suggested by the
history or by linear distribution of the lesions, and culture should be
negative for staphylococci and streptococci. Herpes simplex
infection usually presents with grouped vesicles or discrete erosions
and may be associated with a history of recurrences. Viral cultures
are positive.



/. Figure 6-23. Bullous impetigo. (Used, with permission, from
Berger TG, Dept Dermatology, UCSF.)

Treatment

Soaks and scrubbing can be beneficial, especially in unroofing lakes
of pus under thick crusts. Topical agents such as bacitracin,
mupirocin, or retapamulin can be attempted for infections limited to
small areas. Mupirocin and retapamulin are more expensive than
systemic treatments. In most cases, systemic antibiotics are
indicated. Cephalexin, 250 mg four times daily, is usually effective.
Doxycycline, 100 mg twice daily, is a reasonable alternative. CA-
MRSA may cause impetigo, and initial coverage for MRSA could
include doxycycline, clindamycin, or trimethoprimsulfamethoxazole
(TMP-SMZ). About 50% of CA-MRSA cases are quinolone
resistant. Recurrent impetigo is associated with nasal carriage of S
aureus, treated with rifampin, 600 mg daily. Intranasal mupirocin
ointment twice daily for 5 days clears the carriage of 40% of
MRSA strains. Bleach baths (Y2 to 1 cup per 20 liters of bathwater
for 15 minutes 35 times weekly) for all family members, and the
use of dilute household bleach to clean showers and other bath



surfaces may help reduce the spread. Individuals should not share
towels if there is a case of impetigo in the household.

Geria AN et al. Impetigo update: new challenges in the era of
methicillin resistance. Cutis. 2010 Feb;85(2):65-70. [PMID:
20349679]

ALLERGIC CONTACT DERMATITIS

» Erythema and edema, with pruritus, often followed by vesicles
and bullae in an area of contact with a suspected agent.

» Later, weeping, crusting, or secondary infection.

» A history of previous reaction to suspected contactant.

» Patch test with agent positive.

General Considerations

Contact dermatitis is an acute or chronic dermatitis that results from
direct skin contact with chemicals or allergens. Eighty percent of
cases are due to excessive exposure to or additive effects of
primary or umiversal iritants (eg, soaps, detergents, organic
solvents) and are called irritant contact dermatitis. This appears red
and scaly but not vesicular. The most common causes of allergic
contact dermatitis are poison ivy or poison oak; topically applied
antimicrobials (especially bacitracin and neomycin), anesthetics
(benzocaine); hair-care products; preservatives; jewelry (nickel);
rubber; vitamin E; essential oils; propolis (from bees); and adhesive
tape. Occupational exposure is an important cause of allergic
contact dermatitis. Weeping and crusting are typically due to allergic
and not irritant dermatitis.
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Figure 6-24. Contact dermatitis with linear pattern due to
poison ivy. (Used, with permission, from Berger TG, Dept
Dermatology, UCSF.)

Clinical Findings



A. Symptoms and Signs

In allergic contact dermatitis, the acute phase is characterized by
tiny vesicles and weepy and crusted lesions, whereas resolving or
chronic contact dermatitis presents with scaling, erythema, and
possibly thickened skin (Figure 6-24). Itching, burning, and stinging
may be severe. The lesions, distributed on exposed parts or i
bizarre asymmetric patterns, consist of erythematous macules,
papules, and vesicles. The affected area is often hot and swollen,
with exudation and crusting, simulating—and at times complicated
by—infection. The pattern of the eruption may be diagnostic (eg,
typical linear streaked vesicles on the extremities in poison oak or
ivy dermatitis). The location will often suggest the cause: Scalp
involverent suggests hair dyes or shampoos; face mnvolvement,
creans, cosmetics, soaps, shaving materials, nail polish; and neck
involverment, jewelry, hair dyes.

B. Laboratory Findings

Gram stain and culture will rule out impetigo or secondary infection
(impetiginization). If itching is generalized, then scabies should be
considered. After the episode has cleared, patch testing may be
useful if the triggering allergen is not known.

Differential Diagnosis

Asymmetric distribution, blotchy erythema around the face, linear
lesions, and a history of exposure help distinguish acute contact
dermatitis from other skin lesions. The most commonly mistaken
diagnosis is impetigo. Chronic allergic contact dermatitis must be
differentiated from scabies, atopic dermatitis, pompholyx, and other
eczenas.

Prevention

Prompt and thorough removal of the causative oil by washing with



liquid dishwashing soap (eg, Dial Ultra) may be effective if done
within 30 minutes after exposure to poison oak or ivy. The three
nost effective over-the-counter barrier creams which are applied
prior to exposure and prevent/reduce the severity of the dermatitis
are Stokogard, Hollister Moisture Barrier, and Hydropel.

The muainstay of prevention is identification of the agent causing
the dermatitis and avoidance of exposure or use of protective
clothing and gloves. In industry-related cases, prevention may be
accomplished by moving or retraining the worker.

Treatment

A. Overview

While local measures are important, severe or widespread
involverrent is difficult to manage without systemic corticosteroids
because even the highest-potency topical corticosteroids seem not
to work well on vesicular and weepy lesions. Localized involverment
(except on the face) can often be managed solely with topical
agents. Irritant contact dermatitis is treated by protection from the
irritant and use of topical corticosteroids as for atopic dermatitis
(described above). The treatment of allergic contact dermatitis is
detailed below.

B. Local Measures

1. Acute weeping dermatitis—Compresses are most often used.
It is unwise to scrub lesions with soap and water. Calamine lotion
may be used between wet dressings, especially for mvolvement of
intertriginous areas or when oozing is not marked. Lesions on the
extremities may be bandaged with wet dressings for 30-60 minutes
several times a day. High potency topical corticosteroids in gel or
cream form (eg, fluocinonide, clobetasol, or halobetasol) may help
suppress acute contact dermatitis and relieve itching, This treatment
should be followed by tapering of the number of applications per
day or use of a mid-potency corticosteroid such as triamcinolone
0.1% cream to prevent rebound of the dermatitis. A soothing



formulation is 2 0z of 0.1% triamcinolone acetonide creamin 7.5 oz
Sarna lotion (0.5% camphor, 0.5% menthol, 0.5% phenol) mixed
by the patient.

2. Subacute dermatitis (subsiding)—Mid-potency (triamcinolone
0.1%) to high-potency corticosteroids (clobetasol, amcinonide,
fluocinonide, desoximetasone) are the mainstays of therapy.

3. Chronic dermatitis (dry and lichenified)—High-potency to
superpotency corticosteroids are used in ointment form.

C. Systemic Therapy

For acute severe cases, prednisone may be given orally for 12-21
days. Prednisone, 60 mg for 4-7 days, 40 mg for 4-7 days, and 20
mg for 4-7 days without a further taper is one useful regimen.
Another is to dispense seventy-eight 5-mg pills to be taken 12 the
first day, 11 the second day, and so on. The key is to use enough
corticosteroid (and as early as possible) to achieve a clinical effect
and to taper slowly enough to avoid rebound. A Medrol Dosepak
(methylprednisolone) with 5 days of medication is inappropriate on
both counts. (See Chapter 26.)

Prognosis

Allergic contact dermatitis is self-limited if reexposure is prevented
but often takes 2—3 weeks for full resolution.

CraigK et al. What is the best duration of steroid therapy for
contact dermatitis (rhus)? J Fam Pract. 2006 Feb;55(2):166-7.
[PMID: 16451787]

Usatine RP et al. Diagnosis and management of contact dermatitis.
AmFam Physician. 2010 Aug 1;82(3)249-55. [PMID:
20672788]

TULAR DISORDERS




ACNE VULGARIS

» Occurs at puberty, though onset may be delayed into the third or
fourth decade.

» Open and closed comedones are the hallmark of acne vulgaris.

» The most common of all skin conditions.

- Severity varies from purely comedonal to papular or pustular
inflammatory acne to cysts or nodules.

» Face and upper trunk may be affected.

» Scarring may be a sequela of the disease or picking and
manipulating by the patient.

General Considerations

Acne wulgaris is polymorphic. Open and closed come-dones,
papules, pustules, and cysts are found. The disease is activated by
androgens in those who are genetically predisposed.

Acne vulgaris is more common and more severe in males. It does
not always clear spontancously when maturity is reached. Twelve
percent of women and 3% of men over age 25 have acne vulgaris.
This rate does not decrease until after age 44. The skin lesions
parallel sebaceous activity. Pathogenic events include plugging of
the infundibulum of the follicles, retention of sebum, overgrowth of
the acne bacillus (Propionibacterium acnes) with resultant release
of and irritation by accumulated fatty acids, and foreign body
reaction to extrafollicular sebum. The mechanism of antibiotics in
controlling acne is not clearly understood, but they may work
because of their antibacterial or anti-inflammatory properties.

When a resistant case of acne is encountered in a woman,
hyperandrogenism may be suspected. This may or may not be
accompanied by hirsutism, irregular menses, or other signs of
virilism. Polycystic ovary syndrome (PCOS) is the most common



identifiable cause.
Clinical Findings

There may be mild soreness, pain, or itching. The lesions occur
mainly over the face, neck, upper chest, back, and shoulders.
Comedones are the halimark of acne vulgaris. Closed comedones
are tiny, flesh-colored, noninflamed bumps that give the skin a rough
texture or appearance. Open comedones typically are a bit larger
and have black material in them. Inflammatory papules, pustules,
ectatic pores, acne cysts, and scarring are also seen (Figure 6-25).

Acne may have different presentations at different ages. Preteens
often present with comedones as their first lesions. Inflammatory
lesions in young teenagers are often found in the middle of the face,
extending outward as the patient becomes older. Women in their
third and fourth decades (often with no prior history of acne)
commonly present with papular lesions on the chin and around the
mouth.

Differential Diagnosis

In adults, acne rosacea presents with papules and pustules in the
middle third of the face, but telangiectasia, flushing, and the absence
of comedones distinguish this disease from acne vulgaris. A pustular

eruption on the face in patients receiving antibiotics or with ofitis
externa should be investigated with culture to rule out an uncommon
gram-negative folliculitis. Acne may develop in patients who use

systemic corticosteroids or topical fluorinated corticosteroids on the
face. Acne may be exacerbated or caused by iritating creams or
oils. Pustules on the face can also be caused by tinea infections.

Lesions on the back are more problematic. When they occur alone,
staphylococcal folliculitis, miliaria (“heat rash”) or, uncommonly,

Malassezia folliculitis should be suspected. Bacterial culture, trial of
an antistaphylococcal antibiotic, and observing the response to
therapy will help in the differential diagnosis. In patients with HIV
infection, folliculitis is common and may be either staphylococcal
folliculitis or eosinophilic folliculitis.



/. Figure 6-25. Acne vulgaris, severe nodular cystic form with
scarring. (Courtesy of Richard P. Usatine, MD; used, with
permission, from Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley
H, Tysinger J. The Color Atlas of Family Medicine. McGraw-
Hill, 2009.)

» Complications



Cyst formation, pigmentary changes in pigmented patients, severe
scarring, and psychological problems may result.

Treatment
A. General Measures

1. Education of the patient—When scarring seems out of
proportion to the severity of the lesions, clinicians must suspect that
the patient is manipulating the lesions. It is essential that the patient
be educated in a supportive way about this complication. Anxiety
and depression are often the underlying cause of young women
excoriating minor acne. It is wise to let the patient know that at least
46 weeks will be required to see improvement and that old lesions
may take months to fade. Therefore, improvement will be judged
according to the number of new lesions forming after 6-8 weeks of
therapy. Additional time will be required to see improvement on the
back and chest, as these arcas are slowest to respond. If hair
pomades are used, they should contain glycerin and not oil. Avoid
topical exposure to oils, cocoa butter (theobroma oil), and greases.

2. Diet—A low glycemic diet that results in weight loss has been
reported to improve acne in males aged 18-25. This improvement
was associated with a reduction in insulin resistance.
Hyperinsulinemia has also been associated with acne in
eumenorrheic women. The metabolic syndrome with insulin
resistance can also be a feature of PCOS in women. This finding
suggests a possible common pathogenic mechanism for acne in both
adult women and men.

B. Comedonal Acne

Treatment of acne is based on the type and severity of lesions.
Comedones require treatment different from that of pustules and
cystic lesions. In assessing severity, take the sequelae of the lesions
into account. An individual who gets only a few new lesions per
month that scar or leave postinflammatory hyperpigmentation must



be treated much more aggressively than a comparable patient
whose lesions clear without sequelae. Soaps play little role in acne
treatment, and unless the patient's skin is exceptionally oily, a mild
soap should be used to avoid irritation that will limit the usefulness
of other topicals, all of which are themselves somewhat iritating,
The agents effective in come-donal acne are listed in the order in
which they should be tried.

1. Topical retinoids—Tretinoin is very effective for come-donal
acne or for treatment of the comedonal component of more severe
acne, but its usefulness is limited by iritation. Start with 0.025%
cream (not gel) and have the patient use it at first twice weekly at
night, then build up to as offen as nightly. A few patients cannot use
even this low-strength preparation more than three times weekly but
even that may cause improvement. A lentil-sized amount is sufficient
to cover the entire face. To avoid irritation, have the patient wait 20
minutes after washing to apply. Adapalene gel 0.1% and
reformulated tretinoin (Renova, Retin A Micro, Avita) are other
options for patients irritated by standard tretinoin preparations.
Some patients—especially teenagers—do best on 0.01% gel
Although the absorption of tretinoin is minimal, its use during
pregnancy is contraindicated. Some patients report photosensitivity
with tretinoin. Patients should be warned that they may flare in the
first 4 weeks of treatment. Tazarotene gel (0.05% or 0.1%)
(Tazorac) is another topical retinoid approved for treatment of
psoriasis and acne, and may be used in patients intolerant of the
other retinoids.

2. Benzoyl peroxide—Benzoyl peroxide products are available in
concentrations of 2.5%, 4%, 5%, 8%, and 10%, but it appears that
2.5% is as effective as 10% and less iritating. In general, water-
based and not alcohol-based gels should be used to decrease

3. Antibiotics—Use of topical antbiotics (see below) has been
demonstrated to decrease pustular and comedonal lesions.

C. Papular or Cystic Inflammatory Acne



Antibiotics are the mainstay for treatment of inflammatory acne.
They may be used topically or orally. The oral antibiotics of choice
are tetracycline and doxycycline. Minocycline is often effective in
acne unresponsive or resistant to treatment with these antibiotics but
it is more expensive. Rarely, other antbiotics such as TMP-SMZ
(one double-strength tablet twice daily), clindamycin (150 mg twice
daily), or a cephalosporin (cefadroxil or cephalexin) may be used.
Topical clindamycin phosphate and erythromycin are also used (see
below). Topicals are probably the equivalent of about 500 mg/d of
tetracycline given orally, which is half the usual starting dose.
Topical antibiotics are used in three situations: for mild papular acne
that can be controlled by topicals alone, for patients who refuse or
camnot tolerate oral antibiotics, or to wean patients under good
control fiom oral to topical preparations. To decrease resistance,
benzoyl peroxide should be used in combination with the topical
antibiotic.

1. Mild acne—The first choice of topical antibiotics in terms of
efficacy and relative lack of induction of resistant P acnes is the
combination of erythromycin or clindamycin with benzoyl peroxide
topical gel. Clindamycin (Cleocin T) lotion (least irritating), gel, or
solution, or one of the many brands of topical erythromycin gel or
solution, may be used twice daily and the benzoyl peroxide in the
nmorning, (A combination of erythromycin or clindamycin with
benzoyl peroxide is available as a prescription item.) The addition of
tretinoin 0.025% cream or 0.01% gel at night may increase
improvement, since it works via a different mechanism

2. Moderate acne—Tetracycline, 500 mg twice daily,
doxycycline, 100 mg twice daily, and minocycline, 50-100 mg
twice daily, are all efective though minocycline is more expensive.
When initiating minocycline therapy, start at 100 mg in the evening
for 4-7 days, then 100 mg twice daily, to decrease the incidence of
vertigo. Plan a return visit in 6 weeks and at 3—4 months affer that.
If the patient's skin is quite clear, instructions should be given for
tapering the dose by 250 mg for tetracycline, by 100 mg for
doxycycline, or by 50 mg for minocycline every 6-8 weeks—while



treating with topicals—to arrive at the lowest systemic dose needed
to muaintain clearing, In general, lowering the dose to zero without
other therapy results in prompt recurrence of acne. Tetracycline,
minocycline, and doxycycline are contraindicated in pregnancy, but
oral erythromycin may be used.

It is important to discuss the issue of contraceptive failure when
prescribing antibiotics for women taking oral contraceptives.
Women may need to consider using barrier methods as well, and
should report breakthrough bleeding. Oral contraceptives or
spironolactone (50200 mg daily) may be added as an
antiandrogen in women with antibiotic-resistant acne or in women in
whom relapse occurs after isotretinoin therapy.

3. Severe acne

A. ISOTRETINOIN—A vitamin A analog, isotretinoin is used for the
treatment of severe cystic acne that has not responded to
conventional therapy. A dosage of 0.5-1 mg/kg/d for 20 weeks for
a cumulative dose of at least 120 mg/kg is usually adequate for
severe cystic acne. Patients should be offered isotretinoin therapy
before they experience significant scarring if they are not promptly
and adequately controlled by antibiotics. The drug is absolutely
contraindicated during pregnancy because of its teratogenicity,
two serum pregnancy tests should be obtained before starting the
drug in a fermale and every month thereafter. Sufficient medication
for only 1 month should be dispensed. Two forms of effective
contraception must be used. Informed consent must be obtained
before its use and patients must be enrolled in a monitoring program
(iPledge). Side effects occur in most patients, usually related to dry
skin and mucous membranes (dry lips, nosebleed, and dry eyes). If
headache occurs, pseudotumor cerebri must be considered.
Depression has been reported. Hypertriglyceridemia will develop in
about 25% of patients, hypercholesterolemia in 15%, and a
lowering of high-density lipoproteins in 5%. Minor elevations in liver
function tests may develop in some patients. Fasting blood sugar
may be elevated. Miscellancous adverse reactions include
decreased night vision, musculoskeletal symptoms, dry skin, thinning
of hair, exuberant granulation tissue in lesions, and bony



hyperostoses (seen only with very high doses or with long duration
of therapy). Moderate to severe nwyalgias rarely necessitate
decreasing the dosage or stopping the drug. Inflammatory bowel
disease has first appeared after acne treatment with both
tetracyclines and isotretinoin at a rate of 1:1000 cases treated or
less. Causality of this association has not been established. Young
adults with severe acne who are potential candidates for isotretinoin
should be asked about any bowel symptons prior to starting
isotretinoin. Laboratory tests to be performed in all patients before
treatment and after 4 weeks on therapy include complete blood cell
count (CBC), cholesterol, triglycerides, and liver finction studies.

Elevations of liver enzymes and triglycerides return to normal
upon conclusion of therapy. The drug may induce long-term
remissions in 40-60%, or acne may recur that is more easily
controlled with conventional therapy. Occasionally, acne does not
respond or promptly recurs after therapy, but it may clear after a
second course.

B. INTRALESIONAL INJECTION—In otherwise moderate acne,
intralesional injection of dilute suspensions of triamcinolone
acetonide (2.5 mg/mL, 0.05 mL per lesion) will often hasten the
resolution of deeper papules and occasional cysts.

C. LASER, DERVIABRASION—Cosnetic improvement may be
achieved by excision and punch-grafting of deep scars and by
abrasion of inactive acne lesions, particularly flat, superficial scars.
The technique is not without untoward effects, since
hyperpigmentation, hypopigmentation, grooving, and scarring have
been known to occur. Dark-skinned individuals do poorly.
Corrective surgery within 12 months affer isotretinoin therapy may
not be advisable. Active acne of all types can be treated with
certain laser and photodynamic therapies. This can be considered
when standard treatments are contraindicated or fail.



Prognosis

Acne vulgaris eventually remits spontaneously, but when this will
occur cannot be predicted. The condition may persist throughout
adulthood and may lead to severe scarring if left untreated. Patients
treated with antibiotics continue to improve for the first 3—6 months
of therapy. Relapse during treatment may suggest the emergence of
resistant P acnes. The disease is chronic and tends to flare
intermittently in spite of treatment. Remissions following systemic
treatment with isotretinoin may be lasting in up to 60% of cases.
Relapses after isotretinoin usually occur within 3 years and require a
second course in up to 20% of patients.

Bowe WP et al. Diet and acne. ] Am Acad Dermatol. 2010 Jul;
63(1):124-41. [PMID: 20338665]

Hamilton FL et al. Laser and other light therapies for the treatment
of acne vulgaris: systematic review. Br J Dermatol. 2009
Jun;160(6):1273-85. [PMID: 19239470]

Kaymak Y et al. Comparison of depression, anxiety and life
quality in acne vulgaris patients who were treated with either
isotretinoin or topical agents. Int J Dermatol. 2009 Jan;48(1): 41—
6. [PMID: 19126049]

Smith RN et al. The effect of a high-protein, low glycemic-load
diet versus a conventional, high glycemic-load diet on biochemical
parameters associated with acne vulgaris: a randomized,
investigator-masked, controlled trial. J Am Acad Dermatol. 2007
Aug;57(2)247-56. [PMID: 17448569]

ROSACEA




» A chronic facial disorder.

» A neurovascular component (erythema and telangiectasis and a
tendency to flush easily).

# An acneiform component (papules and pustules) may also be
present.

» A glandular component accompanied by hyperplasia of the soft
tissue of the nose (thinophyma).

General Considerations

The pathogenesis of this disorder is not known. Topical
corticosteroids applied to the lower face can induce rosacea-like
conditions.

Clinical Findings

Patients frequently report flushing or exacerbation of their rosacea
by heat or cold, hot drinks, spicy food, sunlight, exercise, alcohol,
emotions, and menopausal flushing. The cheeks, nose, and chin—at
times the entire face—may have a rosy hue. No comedones are
seen. In its mildest form, erythema and dilated vessels are seen on
the cheeks. Inflammatory papules may be superimposed on this
background and may evolve to pustules (Figure 6-26). Associated
seborrhea may be found. The patient often complains of burning or
stinging with episodes of flushing. Patients may have associated
ophthalmic disease, including blepharitis and keratitis, that often
requires systemic antibiotic therapy.



Figure 6-26. Rosacea. (Used, with permission, from Berger
TG, Dept Dermatology, UCSF.)

Differential Diagnosis




Rosacea is distinguished from acne by the presence of the
neurovascular component and the absence of comedones. The rosy
hue of rosacea and telangiectasis will pinpoint the diagnosis. Lupus
is often misdiagnosed, but the presence of pustules excludes that
diagnosis.

Treatment

Educating patients to avoid the factors they know to produce
exacerbations is important. Patients should wear a broad-spectrum
sunscreen with UVA coverage; however, exquisite sensitivity to
topical preparations may limit patient options. Zinc- or titanium-
based sunscreens are better tolerated, and barrier protective
siicones in the sunblock may enhance tolerance. Medical
management is effective only for the inflammatory papules and
pustules and the erythema that surrounds them Rosacea is usually a
lifelong condition, so maintenance therapy is required.

A. Local Therapy

Avoidance of triggers (especially alcohol) and sucking on an ice
cube may be effective in reducing facial erythema and flushing,
Metronidazole (available as creams, gels, or lotions), 0.75%
applied twice daily or 1% applied once daily, is the topical
treatment of choice. If metronidazole is not tolerated, topical
clindamycin (solution, gel, or lotion) 1% applied twice daily is
effective. Response is noted in 4-8 weeks. Sulfur-sodium
sulfacetamide-containing topicals are helpful in patients only partially
responsive to topical antibiotics. Benzoyl peroxide, as in acne
wvulgaris, may be helpful in reducing the pustular component. Topical
retinoids can be carefully added for maintenance.

B. Systemic Therapy

Tetracycline, 250 or 500 mg orally twice daily on an empty
stomach, should be used when topical therapy is inadequate.
Minocycline or doxycycline, 50-100 mg orally daily to twice daily,
is also effective. Metronidazole or amoxicillin, 250-500 mg orally



twice daily, or rifaximin, 550 mg orally twice daily, may be used n
refractory cases. Side effects are few, although metronidazole may
produce a disulfiram-like effect when the patient ingests alcohol and
it may cause neuropathy with long-term use. Isotretinoin may
succeed where other measures fail. A dosage of 0.5 mg/kg/d orally
for 12-28 weeks is recommended. See precautions above.
Telangiectasias are benefitted by laser therapy, and phymatous
overgrowth of the nose can be treated by surgical reduction.

Prognosis

Rosacea tends to be a persistent process. With the regimens
described above, it can usually be controlled adequately.

Mostafa FF et al. Comparative study of some treatment modalities
ofrosacea. J Eur Acad Dermatol Venereol. 2009 Jan;23(1): 22—
8. [PMID: 18705632]

Parodi A et al. Small intestinal bacterial overgrowth in rosacea:
clinical effectiveness of its eradication. Clin Gastroenterol Hepatol.
2008 Jul (7):759-64. [PMID: 18456568]

Scharschmidt TC et al. Neurogenic rosacea: a distinct clinical
subtype requiring a modified approach to treatment. Arch
Dermatol. 2011 Jan;147(1):123-6. [PMID: 21242409]

Scheinfeld N et al. A review of the diagnosis and treatment of
rosacea. Postgrad Med. 2010 Jan;122(1):139-43. [PMID:
20107297]

Webster GF. Rosacea. Med Clin North Am. 2009 Nov;93(6):
1183-94. [PMID: 19932325]

FOLLICULITIS (Including Sycosis)




» Itching and burning in hairy areas.
¥ Pustules in the hair follicles.

General Considerations

Folliculitis has multiple causes. It is frequently caused by
staphylococcal infection and may be more common in the diabetic
patient. When the lesion is deep-seated, chronic, and recalcitrant on
the head and neck, it is called sycosis.

Gramrnegative folliculitis, which may develop during antibiotic
treatment of acne, may present as a flare of acne pustules or
nodules. Klebsiella, Enterobacter; Escherichia coli, and Proteus
have been isolated from these lesions.

“Hot tub folliculitis,” caused by Pseudomonas aeruginosa, is
characterized by pruritic or tender follicular, pustular lesions
occurring within 1-4 days after bathing in a contaminated hot tub,
whirlpool, or public swimming pool. Rarely, systemic infections may
result. Neutropenic patients should avoid these exposures.

Nonbacterial folliculitis may also be caused by friction and oils.
Occlusion, perspiration, and rubbing, such as that resulting from
tight jeans and other heavy fabrics on the upper legs can worsen this
type of folliculitis.

Steroid acne may be seen during topical or systemic
corticosteroid therapy.

A form of sterile folliculitis called eosinophilic folliculitis consisting
of urticarial papules with prominent eosinophilic infiltration is
common in patients with AIDS. It may appear first with institution of
highly active antiretroviral therapy (HAART) and be mistaken for a
drug eruption.

Pseudofolliculitis is caused by ingrowing hairs in the beard area.
It occurs in men and women with tightly curled beard hair. In this
entity, the papules and pustules are located at the side of and not in
follicles. It may be treated by growing a beard, by using chemical
depilatories, or by shaving with a foil-guard razor. Laser hair
removal is dramatically beneficial in patients with pseudofolliculitis,



requires limited maintenance, and can be done on patients of any
skin color. Pseudofolliculitis is a true medical indication for such a
procedure and should not be considered cosmetic.

Clinical Findings

The symptoms range fiom slight burning and tenderess to intense
itching, The lesions consist of pustules of hair follicles (Figure 6-27).

Differential Diagnosis

It is important to differentiate bacterial from nonbacterial folliculitis.
The history is important for pinpointing the causes of nonbacterial
folliculitis, and a Gram stain and culture are indispensable. One must
differentiate folliculitis from acne vulgaris or pustular miliaria (heat
rash) and from infections of the skin such as impetigo or fingal
infections. Pseudomonas folliculitis is often suggested by the history
of hot tub use. Eosinophilic folliculitis in AIDS often requires biopsy
for diagnosis.

Complications

Abscess formation is the major complication of bacterial folliculitis.



/. Figure 6-27. Bacterial folliculitis. (Used, with permission, from
Berger TG, Dept Dermatology, UCSF.)

Prevention




Correct any predisposing local causes such as oils or friction. Be
sure that the water in hot tubs and spas is treated properly. If
staphylococcal folliculitis is persistent, treatment of nasal or perineal
carriage with rifimpin, 600 mg daily for 5 days, or with topical
mupirocin ointment 2% twice daily for 5 days, may help. Prolonged
oral clindanycin, 150-300 mg/d for 46 weeks, or oral TMP-
SMZ given 1 week per month for 6 months can be effective in
preventing recurrent staphylococcal folliculitis and furunculosis.
Bleach baths (%% to 1 cup per 20 liters of bathwater for 15 minutes
3-5 times weekly) may reduce cutaneous staphylococcal carriage
and not contribute to antibiotic resistance. Control of blood glucose
in diabetes may reduce the number of these infections.

Treatment

A. Local Measures

Anhydrous ethyl alcohol containing 6.25% aluminum chloride
(Xerac AC), applied to lesions and environs, may be helpful,
especially for chronic frictional folliculitis of the buttocks. Topical
antibiotics are generally ineffective if bacteria have nvaded the hair
follicle.

B. Specific Measures

Pseudomonas folliculitis will clear spontaneously in nonneutropenic
patients if the lesions are superficial It may be treated with
ciprofloxacin, 500 mg twice daily for 5 days.

Systemic antibiotics are recommended for bacterial folliculitis due
to other organisms. Extended periods of treatment (4-8 weeks or
more) with antistaphylococcal antibiotics are required if infection
has involved the scalp or densely hairy areas such as the axilla,
beard, or groin.

Gramrnegative folliculitis in acne patients may be treated with
isotretinoin in compliance with all precautions discussed above (see
Acne Vulgaris).

Eosinophilic folliculitis may be treated initially by the combination



of potent topical corticosteroids and oral antthistamines. In more
severe cases, treatment is with one of the following: topical
permethrin (application for 12 hours every other night for 6 weeks);
itraconazole, 200-400 mg daily; UVB or PUVA phototherapy; or
isotretinoin, 0.5 mg/kg/d for up to 5 months. A remission may be
induced by some of these therapies, but long-term treatment may be
required.

Prognosis

Bacterial folliculitis is occasionally stubborn and persistent, requiring
prolonged or intermittent courses of antibiotics.

Fukamachi S et al. Therapeutic effectiveness of various treatments
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2009;89(2):155-9. [PMID: 19326000]

Hernandez C et al. Acute onset of facial pruritic papules in a
patient with AIDS: AIDS-associated eosinophilic folliculitis. Am
Fam Physician. 2009 Mar 15;79(6):511-2. [PMID: 19323365]

Nara T et al. Eosinophilic folliculitis with a Demodex folliculorum
infestation successfully treated with ivermectin in a man infected
with human immunodeficiency virus. Clin Exp Dermatol. 2009
Dec;34(8):¢981-3. [PMID: 20055877]

MILIARIA (Heat Rash)

» Burning, itching, superficial aggregated small vesicles, papules, or
pustules on covered areas of the skin, usually the trunk.

» More common in hot, moist climates.

¥ Rare forms associated with fever and even heat prostration.



General Considerations

Miliaria occurs most commonly on the trunk and inter-triginous
areas. A hot, moist environment is the most frequent cause.
Bedridden febrile patients are susceptible. Plugging of the ostia of
sweat ducts occurs, with ultimate rupture of the sweat duct,
producing an irritating, stinging reaction. Increase in numbers of
resident aerobes, notably cocci, plays a role. Drugs that enhance
sweat gland function (eg, clonidine, B-blockers, opiates), may
contribute.

Clinical Findings

The usual symptoms are burning and itching. The lesions consist of
small, superficial, red, thin-walled, discrete vesicles (miliaria
crystallina), papules (miliaria rubra), or vesicopustules or pustules
(milliaria pustulosa). The reaction virtually always affects the back in
a hospitalized patient.

Differential Diagnosis
Miliaria is to be distinguished from drug eruption and folliculitis.
Prevention
Use of an antibacterial preparation such as chlorhexidine prior to
exposure to heat and humidity may help prevent the condition.
Frequent turning or sitting of the hospitalized patient may reduce
milliaria on the back.
Treatment
The patient should keep cool and wear light clothing. Triamcinolone
acetonide, 0.1% in Sarna lotion, or a midpotency corticosteroid in a

lotion or cream should be applied two to four times daily.
Secondary infections (superficial pyoderma) are treated with



appropriate anti-staphylococcal antibiotics. Anticholinergic drugs
given by mouth may be helpful in severe cases, eg, glycopyrrolate, 1
mg twice daily.

Prognosis

Miliaria is usually a mild disorder, but severe forms (tropical
anhidrosis and asthenia) result fiom interference with the heat-
regulating mechanism

Howe AS et al. Heat-related illness in athletes. AmJ Sports Med.
2007 Aug;35(8):1384-95. [PMID: 17609528]

MUCOCUTANEOUS CANDIDIASIS

» Severe pruritus of vulva, anus, or body folds.

» Superficial denuded, beefy-red areas with or without satellite
vesicopustules.

» Whitish curd-like concretions on the oral and vaginal mucous
membranes.

# Yeast and pseudohyphae on microscopic examination of scales
or curd.

General Considerations

Mucocutaneous candidiasis is a superficial fungal infection that may
involve almost any cutaneous or mucous surface of the body. It is
particularly likely to occur in diabetics, during pregnancy, and in
obese persons. Systemic antibiotics, oral corticosteroids, and oral
contraceptive agents may be contributory. Oral candidiasis may be
the first sign of HIV infection (see Chapter 31).



Clinical Findings
A. Symptoms and Signs

Ttching may be intense. Burning is reported, particularly around the
vulva and anus. The lesions consist of superficially denuded, beefy-
red areas in the depths of the body folds such as in the groin and the
intergluteal cleft, beneath the breasts, at the angles of the mouth, and
in the umbilicus. The peripheries of these denuded lesions are
superficially undermined, and there may be satellite vesicopustules.
Whitish, curd-like concretions may be present on mucosal lesions
(Figure 6-28). Paronychia may occur (Figure 6-29).

B. Laboratory Findings

Clusters of budding yeast and pseudohyphae can be seen under
high power (400x) when skin scales or curd-like lesions have been
cleared in 10% KOH. Culture can confirm the diagnosis.

Differential Diagnosis

Intertrigo, seborrheic dermatitis, tinea cruris, “inverse psoriasis,”
and erythrasma involving the same areas may mimic mucocutaneous
candidiasis.

Complications

Systemic invasive candidiasis with candidemia may be seen with
immunosuppression and in patients receiving broad-spectrum
antibiotic and hypertonic glucose solutions, as in hyperalimentation.
There may or may not be clinically evident mucocutaneous
candidiasis.



Figure 6-28. Oral mucosal candidiasis. (Courtesy of Sol
Silverman, Jr., DDS, Public Health Image Library, CDC.)




Figure 6-29. Acute paronychia. (Courtesy of EJ Mayeaux, MD;
used, with permission, from Usatine RP, Smith MA, Mayeaux EJ
Jr, Chumley H, Tysinger J. The Color Atlas of Family Medicine.
McGraw-Hill, 2009.)

Treatment

A. General Measures

Affected parts should be kept dry and exposed to air as much as
possible. If possible, discontinue systemic antibiotics. For treatment
of systemic invasive candidiasis, see Chapter 36.

B. Local Measures

1. Nails and paronychia—Apply clotrimazole solution 1% twice
daily. Thymol 4% in ethanol applied once daily is an alternative.

2. SKin—Apply nystatin ointment or clotrimazole cream 1%, either
with hydrocortisone cream 1%, twice daily. Gentian violet 0.5%
solution is economical and highly effective in treating cutaneous
candidiasis (and also mucosal disease), but the purple discoloration
represents a cosmetic issue in some patients.

3. Vulvar and anal mucous membranes—For vaginal
candidiasis, single-dose fluconazole (150 mg) is effective.
Intravaginal clotrimazole, miconazole, terconazole, or nystatin may
also be used. Long-term suppressive therapy may be required for
recurrent or “intractable” cases. Non-albicans candidal species
may be identified by culture in some refractory cases and may
respond to oral itraconazole, 200 mg twice daily for 2-4 weeks.

4. Balanitis—This is most frequent in uncircumcised men, and
Candida usually plays a role. Topical nystatin ointrment is the initial
treatment if the lesions are mildly erythematous or superficially
erosive. Soaking with dilute aluminum acetate for 15 minutes twice



daily may quickly relieve burning or itching. Chronicity and relapses,
especially after sexual contact, suggest reinfection fiom a sexual
partner who should be treated. Severe purulent balanitis is usually
due to bacteria. If it is so severe that phimosis occurs, oral
antibiotics—some with activity against anacrobes—are required; if
rapid improvement does not occur, urologic consultation is
indicated.

5. Mastitis—Lancinating breast pain and nipple dermatitis in
breastfeeding women may be a manifestation of Candida
colonization/infection of the breast ducts. Treatment with oral
fluconazole, 200 mg daily can be dramatically effective. Topical
gentian violet 0.5% is also useful in these cases.

Prognosis

Cases of cutaneous candidiasis range fiom the easily cured to the
intractable and prolonged.

Academy of Breastfeeding Medicine Protocol Committee. ABM
clinical protocol #4: mastitis. Revision, May 2008. Breastfeed
Med. 2008 Sep;3(3):177-80. [PMID: 18778213]

Sobel ID. Vulvovaginal candidosis. Lancet. 2007 Jun 9;369
(9577): 1961-71. [PMID: 17560449]

Worthington HV et al. Interventions for treating oral candidiasis for

patients with cancer receiving treatment. Cochrane Database Syst
Rev. 2010 Jul 7;7:CD001972. [PMID: 20614427]

ERYTHEMAS

REACTIVE ERYTHEMAS

1. Urticaria & Angioedema



» Eruptions of evanescent wheals or hives.

» Itching is usually intense but may on rare occasions be absent.

» Special forms of urticaria have special features
(dermatographism, cholinergic urticaria, solar urticaria, or cold
urticaria).

» Most incidents are acute and self-limited over a period of 1-2
weeks.

» Chronic urticaria (episodes lasting > 6 weeks) may have an
autoimmune basis.

General Considerations

Urticaria can result from many different stimuli on an immunologic or
nonimmunologic basis. The most common imnunologic mechanism
is mediated by IgE, as seen in the majority of patients with acute
urticaria; another involves activation of the complement cascade.
Some patients with chronic urticaria demonstrate autoantibodies
directed against mast cell IgE receptors. Angiotensin-converting
enzyme inhibitor and angiotensin II receptor antagonist therapy may
be conplicated by urticaria or angioedema. In general, extensive
costly workups are not indicated in patients who have urticaria. A
careful history and physical examination are more helpful.



. Figure 6-30. Urticaria. (Used, with permission, from Berger
TG, Dept Dermatology, UCSF.)

» Clinical Findings

A. Symptoms and Signs

Lesions are itchy red swellings of a few millimeters to many




centimeters (Figure 6-30). The morphology of the lesions may vary
over a period of minutes to hours, resulting in geographic or bizarre
patterns. Individual lesions in true urticaria last <24 hours, and often
only 2-4 hourss. Angoedema is involvement of deeper
subcutaneous tissue with swelling of the lips, eyelids, palis, soles,
and genitalia. Angioedema is no more likely than urticaria to be
associated with systemic complications such as laryngeal edema or
hypotension. In cholinergic urticaria, triggered by a rise in core body
temperature (hot showers, exercise), wheals are 2-3 mm in
diameter with a large surrounding red flare. Cold wrticaria is
acquired or inherited and triggered by exposure to cold and wind
(see Chapter 37).

B. Laboratory Findings

Laboratory studies are not likely to be helpful in the evaluation of
acute or chronic urticaria. The most common causes of acute
urticaria are foods, infections, and medications. The cause of
chronic urticaria is often not found. In patients with individual slightly
purpuric lesions that persist past 24 hours, skin biopsy may confirm
neutrophilic urticaria or urticarial vasculitis. A finctional ELISA test
can detect patients with an autoimmune basis for their chronic
urticaria.

Differential Diagnosis

Papular urticaria resulting from insect bites persists for days. A
central punctum can usually be seen. Streaked urticarial lesions may
be seen in the 24-48 hours before blisters appear in acute allergic
plant dermatitis, eg, poison ivy, oak, or sumac. Utticarial response
to heat, sun, water, and pressure are quite rare. Urticarial vasculitis
may be seen as part of serum sickness, associated with fever and
arthralgia. In this setting, a low serum complement level may be
associated with severe systemic disease.

In hereditary angioedema, there is generally a positive family
history and gastrointestinal or respiratory symptoms. Urticaria is not
part of the syndrome, and lesions are not pruritic.



Treatment

A. General Measures

A detailed search by history for a cause of acute urticaria should be
undertaken, and treatment may then be tailored to include the
provocative condition. The chief causes are drugs—eg, aspirin,
NSAIDs, morphine, and codeine; arthropod bites—eg, insect bites
and bee stings (though the latter may cause anaphylaxis as well as
angioedema); physical factors such as heat, cold, sunlight, and
pressure; and, presumably, neurogenic factors, as in cholinergic
urticaria induced by exercise, excitement, hot showers, etc. Other
causes may include penicillins and other medications; inhalants such
as feathers and animal danders; ingestion of shellfish, tomatoes, or
strawberries; vaccines; external contactants, including various
chemicals and cosmetics; and infections such as viral hepatitis
(causing urticarial vasculitis).

B. Systemic Treatment

The mainstay of treatment initially includes Hj-antihistamines (see
above). Initial therapy is hydroxyzine, 10 mg twice daily to 25 mg
three times daily, or as a single nightly dose of 5075 mg at night to
reduce sedation. Cyproheptadine, 4 mg four times daily, may be
especially useful for cold urticaria. “Nonsedating” or less sedating
antihistamines are added if the generic sedating antihistamines are
not effective. Options include fexofenadine, 60 mg twice daily (or
180 mg once daily); or loratadine, 10 mg daily. Higher doses of
these second-generation antihistamines may be required to suppress
urticaria (up to four times the standard recommended dose) than
are required for allergic rhinitis. These high doses are safe and can
be used in refractory cases. Cetirizine, a metabolite of hydroxyzine,
is less sedating (13% of patients) and is given in a dosage of 10 mg
daily.

Doxepin (a tricyclic antidepressant), 10-75 mg at bedtime, can
be very effective in chronic urticaria. It has anti-cholinergic side
effects.



Hy-antihistamines in combination with Hj-blockers may be
helpful in patients with symptomatic dermatographism and to a
lesser degree in chronic urticaria. UVB phototherapy can suppress
some cases of chronic urticaria. If neutrophils are a significant
conponent of the inflaimmatory infiltrate in chronic urticaria,
dapsone may be usefll.

A few patients with chronic urticaria may respond to elimination
of salicylates and tartrazine (coloring agent). Asymptomatic foci of
infection—sinusitis, vaginal candidiasis, cholecystitis, and intestinal
parasites—may rarely cause chronic urticaria.  Systemic
corticosteroids in a dose of about 40 mg daily will usually suppress
acute and chronic urticaria. However, the use of corticosteroids is
rarely indicated, since properly selected combinations of
antihistamines  with less toxicity are usually effective. Once
corticosteroids are withdrawn, the urticaria virtually always returns if
it had been chronic. Instead of instituting systemic corticosteroids,
consultation should be sought from a dermatologist or allergist with
experience in managing severe urticaria. Cyclosporine (3-5
mg/kg/d) may be effective in severe cases of autoimmune chronic
urticaria.

C. Local Treatment

Local treatment is rarely rewarding,

Prognosis

Acute urticaria usually lasts only a few days to weeks. Half of
patients whose urticaria persists for > 6 weeks will have it for years.

Fonacier L et al. Clinical evaluation and treatment of chronic
urticaria. Postgrad Med. 2010 Mar;122(2):148-56. [PMID:
20203466]

Wakefield YS et al. Angiotensin converting enzyme inhibitors and
delayed onset, recurrent angioedema of the head and neck. Br
Dent J. 2008 Nov 22;205(10):553—6. [PMID: 19023310]



Weis M. Clinical review of hereditary angioedema: diagnosis and
management. Postgrad Med. 2009 Nov;121(6):113-20. [PMID:
19940422]

Zuberbier T et al. Urticaria: current opinions about etiology,
diagnosis and therapy. Acta Derm Venereol. 2007;87(3): 196—
205. [PMID: 17533484]

2. Erythema Multiforme

» Sudden onset of symmetric erythematous skin lesions with history
of recurrence.

» May be macular, papular, urticarial, bullous, or purpuric.

> “Target” lesions with clear centers and concentric erythematous
rings or “iris” lesions may be noted in erythema multiforme minor.
These are rare in drug-associated erythema multiforme major
(Stevens-Johnson syndrome).

» Erythema nuiltiforme minor on extensor surfaces, palms, soles, or
mucous membranes. Erythema mutltiforme major favors the trunk.

»# Herpes simplex is the most common cause of erythema
multiforme minor.

» Drugs are the most common cause of erythema multiforme major
inadults.

General Considerations

Erythema multiforme is an acute inflammatory skin disease.
Erythema multiforme is divided clinically into minor and major types
based on the clinical findings. Approximately 90% of cases of
erythema multiforme minor follow outbreaks of herpes simplex, and
so is now preferably termed ‘herpes-associated erythema
multiforme” (HAEM). The term “erythema multiforme major” has



been replaced by three terms: Stevens-Johnson syndrome, with <
10% BSA skin loss; toxic epidermal necrolysis when there is >
30% BSA skin loss; and Stevens-Johnson syndrome/toxic
epidermal necrolysis overlap for cases with between 10% and 30%
BSA denudation. All these clinical scenarios are characterized by
toxicity and involverment of two or more mucosal surfaces (often
oral and conjunctival). They are most often caused by drugs,
especially sulfonamides, NSAIDs, allopurinol, and anticonvulsants.
In certain races, polymorphisms of antigen presenting major
histocompatibility (MHC) loci increase the risk for the development
of Stevens-Johnson syndrome/toxic  epidermal  necrolysis.
Mycoplasma pneumoniae may trigger a skin eruption closely
resenbling Stevens-Johnson syndrome and may be the cause of
Stevens-Johnson syndrome in up to 50% of children in some series.
Erythema muiltiforme may also present as chronic or recurring
ulceration localized to the oral mucosa, with skin lesions present in
only half of the cases. The exposure to drugs associated with
erythema multiforme may be systemic or topical (eg, eyedrops).

Clinical Findings
A. Symptoms and Signs

A classic target lesion, found most commonly in herpes-associated
erythema muitiforme, consists of three concentric zones of color
change, most often found acrally on the hands and feet (Figure 6—
31). Not all lesions will have this appearance. Drug-associated
bullous eruptions in the Stevens-Johnson syndrome/toxic epidermal
necrolysis spectrum present with raised purpuric target-like lesions,
with only two zones of color change and a central blister, or
nondescript reddish or purpuric macules. Pain on eating,
swallowing, and urination can occur if the appropriate mucosae are
involved.



/. Figure 6-31. Erythema nutltiforme. (Used, with permission, from
Berger TG, Dept Dermatology, UCSF.)

B. Laboratory Findings

Blood tests are not useful for diagnosis. Skin biopsy is diagnostic.
Direct immunofluorescence studies are negative.

» Differential Diagnosis

Urticaria and drug eruptions are the chief entities that must be
differentiated from erythema nuiltiforme minor. Individual lesions of
true urticaria should come and go within 24 hours and are usually
responsive to anthistamines. In erythema multiforme nmmjor, the
differential diagnosis includes autoimmune bullous  diseases
(including penphigus and pemphigoid) and acute generalized
exanthematous pustulosis. The presence of a blistering eruption
requires biopsy and consultation for appropriate diagnosis and
treatment.



Complications

The tracheobronchial mucosa and conjunctiva may be involved in
severe cases with resultant scarring. Ophthalmologic consultation is
required if ocular involvement is present because vision loss is the
major consequence of erythema multiforme major.

Treatment

A. General Measures

Toxic epidermal necrolysis is best treated in a burn unit, or hospital
setting with similar support. Otherwise, patients need not be
admitted unless mucosal involvement interferes with hydration and
nutrition. Patients who begin to blister should be seen daily. Open
lesions should be managed like second-degree burns. Immediate
discontinuation of the inciting medication (before blistering occurs) is
a significant predictor of outcome. Delay in establishing the
diagnosis and iadvertently continuing the offending medication
results in higher morbidity and mortality.

B. Specific Measures

The most important aspect of treatment is to stop the offending
medication and to move patients with > 25-30% BSA involvement
to an appropriate acute care environment. Nutritional and fluid
support and high viglance for infection are the most important
aspects of care. Recent reviews of systemic treatments for Stevens-
Johnson syndrome and toxic epidermal necrolysis have been
conflicting, but the largest series have failled to show statistically
significant benefit with treatment. Some data support the use of
high-dose corticosteroids. If corticosteroids are to be tried in more
severe cases, they should be used early, before blistering occurs,
and in moderate to high doses (prednisone, 100250 mg) and
stopped within days if there is no dramatic response. Intravenous
immunoglobulin (IVIG) (1 gkg/d for 4 days) has become standard



of care at some centers for toxic epidermal necrolysis cases and can
be considered in cases with > 30% BSA involvement. It has not
been proven to reduce mortality. Oral and topical corticosteroids
are useful in the oral variant of erythema multiforme. Oral acyclovir
prophylaxis of herpes simplex infections may be effective in
preventing recurrent herpes-associated erythema multiforme minor.

C. Local Measures

Topical therapy is not very effective in this disease. For oral lesions,
1% diphenhydramine elixir mixed with Kaopectate or with 1%
dyclonine may be used as a mouth rinse several times daily.

Prognosis

Erythema multiforme minor usually lasts 2—6 weeks and may recur.
Erythema multiforme major may be serious with a mortality of about
30% in cases with> 30% BSA involverment.

Harr T et al. Severe cutaneous adverse reactions: acute
generalized exanthematous pustulosis, toxic epidermal necrolysis
and Stevens-Johnson syndrome. Med Clin North Am. 2010
Jul;94(4):727-42. [PMID: 20609860]

Hazin R et al. Stevens-Johnson syndrome: pathogenesis, diagnosis,
and management. Ann Med. 2008;40(2):129-38. [PMID:
18293143]

Schneck J et al. Effects of treatments on the mortality of Stevens-
Johnson syndrome and toxic epidermal necrolysis: a retrospective
study on patients included in the prospective EuroSCAR Study. J
Am Acad Dermatol. 2008 Jan;58(1):33—40. [PMID: 17919775]

Teo L et al. Stevens-Johnson syndrome and toxic epidermal
necrolysis: efficacy of intravenous imnunoglobulin and a review of
treatment options. Singapore Med J. 2009 Jan;50(1): 29-33.
[PMID: 19224081]



3. Erythema Migrans (See also Chapter 34)

Erythema migrans is a unique cutaneous eruption that characterizes
the localized or generalized ecarly stage of Lyme discase
(borreliosis). Three to 32 days (median: 7 days) after a tick bite,
there is gradual expansion of redness around the papule
representing the bite site (Figure 6-32). The advancing border is
usually slightly raised, warm, red to bluish-red, and fiee of any
scale. Centrally, the site of the bite may clear, leaving only a rim of
peripheral erythema, or it may become indurated, vesicular, or
necrotic. The annular erythema usually grows to a median diameter
of 15 cm (range: 3-68 cm, but virtually always > 5 cm). It is
accompanied by a burning sensation in half of patients; rarely, it is
pruritic or painful. Multiple secondary annular lesions similar in
appearance to the primary lesion but without indurated centers and
generally of smaller size will develop in 20% of patients. In the
southeastern United States, similar lesions are seen in patients who
are not as ill and who tend to have classic central clearing of their
lesions. These patients have negative Lyme serology tests. This
condition has been called Southern tick-associated rash illness
(STARI). This illness is transmitted by the lonestar tick; some cases
are caused by Borrelia lonestari, for which the white tail deer is
the animal reservoir. Systemic symptons are uncommon in STARI
and the skin lesions respond to the same antibiotic agents used for
Lyme disease, suggesting that a spirochete (probably as yet
unidentified Borrelia species) is causative in all these cases.



Figure 6-32. Erytherma migrans due to Borrelia burgdorferi
(lyme disease). (Courtesy of James Gathany, Public Health Image

Library, CDC.)

Without treatment, erythema migrans and the secondary lesions
fade in a median of 28 days, though some may persist for months.



Ten percent of untreated patients experience recurrences over the
ensuing months. Treatment with systemic antibiotics (see Table 34—
4) is necessary to prevent systemic involvement. However, only
60-70% of those with systemic involverment have experienced
erythema migrans.

Bratton RL et al. Diagnosis and treatment of Lyme disease. Mayo
Clin Proc. 2008 May;83(5):566-71. [PMID: 18452688]

Dandache P et al. Erythema migrans. Infect Dis Clin North Am
2008 Jun;22(2)235-60. [PMID: 18452799]

Masters EJ et al. STARI, or Masters disease: Lone Star tick-
vectored Lyme-like illness. Infect Dis Clin North Am. 2008
Jun;22(2): 361-76. [PMID: 18452807]

Murray TS et al. Lyme disease. Clin Lab Med. 2010 Mar;30(1):
311-28. [PMID: 20513553]

INFECTIOUS ERYTHEMAS

1. Erysipelas

» Edematous, spreading, circumscribed, hot, erythematous area,
with or without vesicles or bullae.

» Central face frequently involved.

# Pain, chills, fever, and systemic toxicity may be striking,

General Considerations

Erysipelas is a superficial form of cellulitis that occurs classically on
the cheek, caused by B-hemolytic streptococci.



Clinical Findings
A. Symptoms and Signs

The symptons are pain, malaise, chills, and moderate fever. A
bright red spot appears first, very often near a fissure at the angle of
the nose. This spreads to form a tense, sharply demarcated,
glistening, smooth, hot plaque (Figure 6-33). The margn
characteristically makes noticeable advances in days or even hours.
The lesion is somewhat edematous and may pit slightly with the
finger. Vesicles or bullae occasionally develop on the surface. The

lesion does not usually become pustular or gangrenous and heals
without scar formation. The disease may complicate any break in
the skin that provides a portal of entry for the organism.

B. Laboratory Findings

Leukocytosis is almost invariably present; blood cultures may be
positive.

Differential Diagnosis
Erysipeloid is a benign bacillary infection producing cellulitis of the

skin of the fingers or the backs of the hands in fishermen and meat
handlers.

Complications

Unless erysipelas is promptly treated, death may result from
extension of the process and systemic toxicity, particularly in the
elderly.

Treatment
Place the patient at bed rest with the head of the bed elevated.

Intravenous  antibiotics effective against group A -hemolytic
streptococci and staphylococci are indicated for the first 48 hours in



all but the mildest cases. A 7-day course is completed with penicillin
VK, 250 mg, dicloxacilln, 250 mg, or a first-generation
cephalosporin, 250 mg, orally four times a day. Alternatives in
penicillin-allergic patients are clindamycin (250 mg twice daily orally
for 7-14 days) or erythromycin (250 mg four times daily orally for
7-14 days), the latter only if the infection is known to be due to
streptococci.



Figure 6-33. Erysipelas (cellulitis). (Used, with permission, from
Berger TG, Dept Dermatology, UCSF.)

Prognosis



Erysipelas was at one time a life-threatening infection. It can now
usually be quickly controlled with systemic penicillin or erythromycin
therapy.

Bartholomeeusen S et al. Epidemiology and comorbidity of
erysipelas in primary care. Dermatology. 2007;215(2):118-22.
[PMID: 17684373]

Pertel PE et al. The efficacy and safety of daptonycin vs.
vancomycin for the treatment of cellulitis and erysipelas. Int J Clin
Pract. 2009 Mar;63(3):368-75. [PMID: 19222623]

2. Cellulitis

» Edematous, expanding, erythematous, warm plaque with or
without vesicles or bullae.

» Lower leg is frequently involved.

¥ Pain, chills, and fever are commonly present.

» Septicemia may develop.

General Considerations

Cellulitis, a diffuise spreading infection of the dermis and sub-
cutaneous tissue, is usually on the lower leg and most commonly
due to gramrpositive cocci, especially group A B-hemolytic
streptococei and S aureus. Rarely, gramrnegative rods or even
fungi can produce a similar picture. In otherwise healthy persons,
the most common portal of entry for lower leg cellulitis is toe web
intertrigo with fissuring. Venous insufficiency can also predispose to
lower leg cellulitis. Injection drug use and open ulcerations may also
be conplicated by cellulitis. Cellulitis in the diabetic foot may be a
major problem and is often associated with neuropathy and



hyperkeratotic nodules from il-fitting shoes and abnormal weight
bearing.

Clinical Findings
A. Symptoms and Signs

Cellulitis begins as a small patch, which from its onset is tender.
Swelling, erythema, and pain are often present. The lesion expands
over hours, so that fiom onset to presentation is usually 6 to 36
hours. As the lesion grows, the patient becomes more ill with
progressive chills, fever, and malise. If septicemia develops,
hypotension may develop, followed by shock.

B. Laboratory Findings

Leukocytosis or at least a neutrophilia (left shiff) is present from
early in the course. Blood cultures may be positive. If a central
ulceration, pustule, or abscess is present, culture may be of value.
Aspiration of the advancing edge has a low yield (20%) and is
usually not performed. Instead, if an unusual organism is suspected
and there is no loculated site to culture, a full thickness skin biopsy
taken before antibiotics are given can be useful. Part is cultured and
part processed for histologic evaluation with Gram stain. This
technique is particularly usefil in the immunocompromised patient. If
a primary source for the infection is identified (wound, leg ulcer, toe
web intertrigo), cultures flom these sites isolate the causative
pathogen in half of cases and can be used to guide antibiotic
therapy.

Differential Diagnosis

Two potentially life threatening entities that can mimic cellulitis (ie,
present with a painful, red, swollen lower extremity) include deep
venous thrombosis and necrotizing fasciitis. The diagnosis of
necrotizing fasciitis should be suspected in a patient who has a very
toxic appearance, bullae, crepitus or anesthesia of the involved skin,



overlying skin necrosis, and laboratory evidence of rhabdomyolysis
(elevated creatine kinase [CK]) or disseminated intravascular
coagulation. While these findings may be present with severe
cellulitis and bacteremia, it is essential to rule out necrotizing fasciitis
because rapid surgical debridement is essential. Other skin lesions
that may resemble cellulitis include sclerosing panniculitis, an acute,
exquisitely tender red plaque on the medial lower legs above the
malleolus in patients with venous stasis or varicosities, and acute
severe contact dermatitis on a limb, which produces erythema,
vesiculation, and edema as seen in cellulitis, but with itching instead
of pain.

Treatment

Intravenous or parenteral antibiotics may be required for the first 2—
5 days, with adequate coverage for Streptococcus and
Staphylococcus. Hospitalization is required in cases with severe
local symptons and signs, hypotension, elevated serum creatinine,
low serum bicarbonate, elevated creatine kinase, elevated white
blood cell count with marked left shift, or elevated C-reactive
protein. If CA-MRSA is suspected, therapy is vancomycin,
clindamycin, or TMP-SMZ plus a B-lactam In mild cases or
following the initial parenteral therapy, dicloxacillin or cephalexin,
250-500 mg four times daily for 5-10 days, is usually adequate. If
MRSA is suspected, use of TMP-SMZ, clindamycin, or the
combination of doxycycline plus rifampin should be considered. In
patients in whom intravenous treatment is not instituted, the first
dose of oral antibiotic can be doubled to achieve rapid high blood
levels.

Chira S et al. Staphylococcus aureus is the most common
identified cause of cellulitis: a systematic review. Epidemiol Infect.
2010 Mar;138(3):313-7. [PMID: 19646308]

Kilburn SA et al. Interventions for cellulitis and erysipelas.
Cochrane Database Syst Rev. 2010 Jun 16;6:CD004299. [PMID:
20556757]



Morgan MS. Diagnosis and management of necrotising fasciitis: a
multiparametric approach. J Hosp Infect. 2010 Aug;75(4): 249—
57. [PMID: 20542593]

BLISTERING DISEASES

PEMPHIGUS

» Relapsing crops of bullae.

» Often preceded by mucous membrane bullae, erosions, and
ulcerations.

» Superficial detachment of the skin after pressure or trauma
variably present (Nikolsky sign).

» Acantholysis on biopsy.

» Immuno-fluorescence studies are confirmatory.

General Considerations

Penphigus s an uncommon intraepidermal blistering disease
occurring on skin and nmucous membranes. It is caused by
autoantibodies to adhesion molecules expressed in the skin and
mucous membranes. The cause is unknown, and in the preantibiotic,
presteroid era, the condition was usually fatal within 5 years. The
bullae appear spontancously and are tender and painful when they
rupture. Drug-induced pemphigus from penicillamine, captopril, and
others has been reported. There are several forms of pemphigus:
pemphigus vulgaris and its variant, pemphigus vegetans; and
the more superficially blistering pemphigus foliaceus and its
variant, pemphigus erythematosus. All forns may occur at any
age but most commonly in middle age. The vulgaris form begins in
the mouth in over 50% of cases. The foliaceus form s especially apt



to be associated with other autoimmune diseases, or it may be
drug-induced. Paraneoplastic pemphigus, a unique form of the
disorder, is associated with numerous types of benign and malignant
neoplasns but most frequently non-Hodgkin tymphoma.

Clinical Findings
A. Symptoms and Signs

Pemphigus is characterized by an insidious onset of flaccid bullae,
crusts, and erosions in crops or waves (Figure 6-34). In permphigus
wvulgaris, lesions often appear first on the oral mucous membranes.
These rapidly become erosive. The scalp is another site of early
involverment. Rubbing a cotton swab or finger laterally on the
surface of uninvolved skin may cause easy separation of the
epidermis (Nikolsky sign).

B. Laboratory Findings

The diagnosis is made by light microscopy and by direct and
indirect immunofluorescence (IIF) microscopy. Autoantibodies to
intercellular adhesion molecules can be detected with ELISA assays
and have replaced the use of IIF in some centers.



. Figure 6-34. Penphigus. (Used, with permission, from Berger
TG, Dept Dermatology, UCSF.)

» Differential Diagnosis

Blistering diseases include erythema muiltiforme, drug eruptions,
bullous impetigo, contact dermatitis, dermatitis herpetiformis, and
bullous pemphigoid, but flaccid blisters are not typical of these
diseases, and acantholysis is not seen on biopsy. All of these
diseases  have  clinical ~ characteristics and  different
immunofluorescence  test results that distinguish them from
perphigus.

Paraneoplastic pemphigus i clinically, histologically, and
immunologically distinct from other forms of the disease. Oral
erosions and erythematous plaques resenbling erythema multiforme
are seen. Survival rates are low because of the underlying
malignancy.



Complications

Secondary infection commonly occurs; this is a major cause of
nmorbidity and mortality. Disturbances of fluid, electrolyte, and
nutritional intake can occur as a result of painful oral ulcers.

Treatment

A. General Measures

When the disease is severe, hospitalize the patient at bed rest and
provide antibiotics and intravenous feedings as indicated. Anesthetic
troches used before eating ease painful oral lesions.

B. Systemic Measures

Pemphigus requires systemic therapy as early in its course as
possible. However, the main morbidity in this disease is due to the
side effects of such therapy. Initial therapy is with systemic
corticosteroids: prednisone, 6080 mg daily. In all but the most mild
cases, a steroid-sparing agent is added from the beginning, since the
course of the disease is long and the steroid-sparing agents take
several weeks to exert their activity. Azathioprine (100200 mg
daily) or mycophenolate mofetil (1-1.5 g twice daily) is used most
frequently, the latter seeming to be the most reliable and
recommended for most cases. Rituximab may be given in refractory
cases to diminish the amount of autoantibody production. If this
fails, monthly IVIG at 2 gkg intravenously over 3 days with
rituximab is dramatically beneficial and has replaced high-dose
corticosteroids plus cyclophosphamide and pulse intravenous
corticosteroids  as rescue therapy. Increased risk of
thromboemmbolism s associated with IVIG therapy in these doses.

C. Local Measures
In patients with limited disease, skin and mucous membrane lesions

should be treated with topical corticosteroids. Comnplicating
infection requires appropriate systemic and local antibiotic therapy.



Prognosis

The course tends to be chronic in most patients, though about one-
third appear to experience remission. Infection is the most frequent
cause of death, usually from.S aureus septicemia.

Amagai M et al; Pemphigus Study Group. A randomized double-
blind trial of intravenous immunoglobulin for pemphigus. J Am
Acad Dermatol. 2009 Apr;60(4):595-603. [PMID: 19293008]

Aoyama Y. What's new in i.v. immunoglobulin therapy and
pemphigus: high-dose i.v. immunoglobulin therapy and its mode of
action for treatment of pemphigus. J Dermatol. 2010 Mar;
37(3)239-45. [PMID: 20507387]

Meyer N et al. Geoepidemiologic considerations of auto-immune
pemphigus. Autoimmun Rev. 2010 Mar;9(5): A379-82. [PMID:
19895907]

BULLOUS PEMPHIGOID

Many other autoimnune skin disorders are characterized by
formation of bullae, or blisters. These include bullous pemphigoid,
cicatricial perphigoid, dermatitis herpetiformis, and pemphigoid
gestationis.

Bullous pemphigoid is a relatively benign pruritic disease
characterized by tense blisters in flexural areas, usually remitting in 5
or 6 years, with a course characterized by exacerbations and
remissions. Most affected persons are over the age of 60 (often in
their 70s or 80s), and men are affected twice as frequently as
women. The appearance of blisters may be preceded by urticarial
or edematous lesions for months. Oral lesions are present in about
one-third of affected persons. The disease may occur in various
forms, including localized, vesicular, vegetating, erythematous,
erythrodermic, and nodular.

The diagnosis is made by biopsy and direct immunofluorescence



examination. Light microscopy shows a subepidermal blister. With
direct immunofluorescence, IgG and C3 are found at the dermal-
epidermal junction. If the patient has mild disease, ultrapotent
corticosteroids may be adequate. Prednisone at a dosage of 0.75
mg/kg daily is often used to achieve rapid control of more
widespread disease. Although slower in onset of action, tetracycline
or erythromycin, 500 mg three times daily, alone or combined with
nicotinamide—not nicotinic acid or niacin—(up to 1.5 g/d), if
tolerated, may control the disease in patients who camnot use
corticosteroids or may allow decreasing or eliminating
corticosteroids after control is achieved. Dapsone is particularly
effective in mucous membrane pemphigoid. If these drugs are not
effective, methotrexate, 525 mg weekly, or azathioprine, 50 mg
one to three times daily, may be used as steroid-sparing agents.
Mycophenolate mofetil (1 g twice daily) may be used in refractory
cases.

Joly P et al. A comparison of two regimens of topical
corticosteroids in the treatment of patients with bullous
pemphigoid: a nuilticenter randomized study. J Invest Dermatol.
2009 Jul; 129(7):1681-7. [PMID: 19177141]

Kasperkiewicz M et al. Current treatment of autoimmune blistering
diseases. Curr Drug Discov Technol. 2009 Dec;6(4): 270-80.
[PMID: 20025595]

Ujiie H et al. What's new in bullous pemphigoid. J Dermatol. 2010
Mar;37(3):194-204. [PMID: 20507382]

PAPULES

WARTS




» Verrucous papules anywhere on the skin or mucous membranes,
usually no larger than 1 cmin diameter.

» Prolonged incubation period (average 2—18 months).
Spontaneous “cures” are frequent (50% at 2 years for common
warts).

» ‘“Recurrences” (new lesions) are frequent.

General Considerations

Warts are caused by human papillomaviruses (HPVs). Typing of
HPV lesions is NOT a part of standard medical evaluation except in
the case of genital dysplasia. Genital HPV types are divided into
low-risk and high-risk depending on the likelhood of their
association with cervical and anal cancer.

Clinical Findings

There are usually no symptons. Tenderness on pressure occurs
with plantar warts; itching occurs with anogenital warts (Figure 6—
35). Flat warts are most evident under oblique illumination.
Periungual warts may be dry, fissured, and hyperkeratotic and may
resemble hangnails or other nonspecific changes. Plantar warts
resemble plantar corns or calluses.



Figure 6-35. Condylomata acuminata, or genital warts, of the
anal region due to human papillomavirus. (Public Health Image
Library, CDC.)

Differential Diagnosis
Some warty-looking lesions are actually hypertrophic actinic
keratoses or squamous cell carcinomas. Some genital warty lesions
may be due to secondary syphilis (condylomata lata). The lesions of
molluscum contagiosum are pearly with a central dell. In AIDS,
wart-like lesions may be caused by varicella zoster virus.

Prevention

Administration of a vaccine against certain genital HPV types can



prevent infection with these wart types and reduce cervical
dysplasia. It is recommended for teenagers and young adults (see
Chapters 1 and 18).

Treatment

Treatment is aimed at inducing “wart-free” intervals for as long as
possible without scarring, since no treatment can guarantee a
remission or prevent recurrences. In immuno-compromised
patients, the goal is even more modest, ie, to control the size and
number of lesions present.

A. Removal

For common warts of the hands, patients are usually offered liquid
nitrogen or keratolytic agents. The former may work in fewer
treatments but requires office visits and is painful.

1. Liquid nitrogen—Liquid nitrogen is applied to achieve a thaw
time of 30-45 seconds. Two freeze-thaw cycles are given every 2—
4 weeks for several visits. Scarring will occur if it is used
incorrectly. Liquid nitrogen may cause permanent depigmentation in
pigmented individuals. Cryotherapy is first-line physician applied
surgical treatment for condyloma acuminata.

2. Keratolytic agents and occlusion—Salicylic acid products
may be used against common warts or plantar warts. They are
applied then occluded. Plantar warts may be treated by applying a
40% salicylic acid plaster (Mediplast) after paring. The plaster may
be left on for 5-6 days, then removed, the lesion pared down, and
another plaster applied. Although it may take weeks or months to
eradicate the wart, the method is safe and effective with almost no
side effects. Chronic occlusion alone with water-impermeable tape
(duct tape, adhesive tape) for months may be effective.

3. Podophyllum resin—For genital warts, the purified active
component of the podophyllum resin, podofilox, is applied by the
patient twice daily 3 consecutive days a week for cycles of 4-6



weeks. It is less iritating and more effective than “physician-
applied” podophyllum resin. After a single 4-week cycle, 45% of
patients were wart-free; but of these, 60% relapsed at 6 weeks.
Thus, multiple cycles of treatment are often necessary. Patients
unable to obtain the take home podofilox may be treated in the
clinician's office by painting each wart carefully (protecting normal
skin) every 2-3 weeks with 25% podophyllum resin (podophyllin)
in compound tincture of benzoin. Pregnant patients should not be so
treated. Podophyllin is ineffective for common warts and plantar
warts.

4. Imiquimod—A 5% cream of this local interferon inducer has
moderate activity in clearing external genital warts (EGWs).
Treatment is once daily on 3 alternate days per week. Response
may be slow, with patients who eventually cleared having responses
at 8 weeks (44%) or 12 weeks (69%). There is a marked gender
difference with respect to response, with 77% of women and 40%
of men having complete clearing of their lesions. Once cleared,
about 13% have recurrences in the short term.

In accidental exposure during pregnancy, there is less risk with
imiquimod than with podophyllum resin (category B versus category
X). Imiquimod is considerably more expensive than
podophyllotoxin, but given the high rate of response in women and
its safety, it appears to be the “patient-administered” treatment of
choice for EGWs in women. In men, the more rapid response,
lower cost, and similar efficacy make podophyllotoxin the initial
treatment of choice, with imiquimod used for recurrences or
refractory cases. Imiquimod has no demonstrated efficacy for—and
should not be used to treat—plantar or common warts.

5. Operative removal—Plantar warts may be removed by blunt
dissection. For hemostasis, trichloroacetic acid or Monsel solution
on a tightly wound cotton-tipped applicator may be painted on the
wound, or light electrocautery may be used. For genital warts, snip
biopsy (scissors) removal followed by light electrocautery is more
effective than cryotherapy, especially for patients with pedunculated
or large lesions.



6. Laser therapy—The CO, laser can be effective for treating
recurrent warts, periungual warts, plantar warts, and condylomata
acuminata. It leaves open wounds that must fill in with granulation
tissue over 4-6 weeks and is best reserved for warts resistant to all
other modalitics. Lasers with emissions of 585, 595, or 532 nm
may also be used every 3—4 weeks to gradually ablate common or
plantar warts. This is no more effective than cryotherapy in
controlled trials. For genital warts, it has not been shown that laser
therapy is more effective than electrosurgical removal
Photodynamic therapy can be considered in refractory widespread
flat and genital warts.

7. Other agents—Bleomycin diluted to 1 unit/mL may be injected
into common and plantar warts. It has been shown to have a high
cure rate. It should be used with caution on digital warts because of
the potential complications of Raynaud phenomenon, nail loss, and
terminal digital necrosis.

B. Immunotherapy

Squaric acid dibutylester may be effective. It is applied in a
concentration of 0.2—2% directly to the warts fiom once weekly to
five times weekly to induce a mild contact dermatitis. Between 60%
and 80% of warts clear over 10-20 weeks. Injection of Candida
antigen starting at 1:50 dilution and repeated every 3-4 weeks may
be simiarly effective in stimulating immunologic regression of
common and plantar warts.

C. Physical Modalities

Soaking warts in hot (42.2°C) water for 10-30 minutes daily for 6
weeks has resulted in involution in some cases.

Prognosis
There is a striking tendency to the development of new lesions.

Warts may disappear spontaneously or may be unresponsive to
treatment.
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CALLOSITIES & CORNS OF FEET OR TOES

Callosities and coms are caused by pressure and friction due to
faulty weight-bearing, orthopedic deformities, improperly fitting
shoes, or neuropathies.

Tenderness on pressure and “after-pain” are the only symptons.
The hyperkeratotic well-localized overgrowths always occur at
pressure points. Dermatoglyphics (finger-print lines) are preserved
over the surface (not so in warts). When the surface is shaved with
a 15 blade, a glassy core is found (which differentiates them from
plantar warts, which have multiple capillary bleeding points or black
dots when pared).

Treatment consists of correcting mechanical abnormalities that
cause friction and pressure. Callosities may be removed by careful
paring of the callus after a warm water soak or with keratolytic
agents as found in various brands of corn pads.

Plantar hyperkeratosis of the heels can be treated successfully by



using 20% urea (Ureacin 20) or 12% lactic acid (Lac-Hydrin) or
combinations nightly and a pumice stone after soaking in water.
Callosities on diabetic feet, especially in the setting of
hyposensate neuropathy, can be a major problem and the value of
early podiatric management to prevent complications is very high.

Rathur HM et al. The diabetic foot. Clin Dermatol. 2007 Jan-Feb;
25(1):109-20. [PMID: 17276208]

. Figure 6-36. Molluscum contagiosum lesion on the back.
(Courtesy of Richard P. Usatine, MD; used, with permission, from
Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H, Tysinger J.
The Color Atlas of Family Medicine. McGraw-Hill, 2009.)

MOLLUSCUM CONTAGIOSUM

Molluscum contagiosum, caused by a poxvirus, presents as single



or multiple dome-shaped, waxy papules 2—5 mm in diameter that
are umbilicated (Figure 6-36). Lesions at first are firm, solid, and
flesh-colored but upon reaching maturity become soft, whitish, or
pearly gray and may suppurate. The principal sites of involvement
are the face, lower abdomen, and genitals.

The lesions are autoinoculable and spread by wet skin-to-skin
contact. In sexually active individuals, they may be confined to the
penis, pubis, and mner thighs and are considered a sexually
transmitted infection.

Molluscum contagiosum is common in patients with AIDS,
usually with a helper T cell count < 100/mcL. Extensive lesions tend
to develop over the face and neck as well as in the genital area.

The diagnosis is easily established in most instances because of
the distinctive central umbilication of the dome-shaped lesion. The
best treatment is by curettage or applications of liquid nitrogen as
for warts—but more briefly. When lesions are frozen, the central
umbilication often becomes more apparent. Light electrosurgery
with a fine needle is also effective. It has been estimated that
individual lesions persist for about 2 months. They are difficult to
eradicate in patients with AIDS unless immumity improves.
However, in AIDS, with highly effective anti-retroviral treatment,
molluscum do not need to be treated because they usually
spontaneously clear.

Sadick N et al. A comparative split-face study of cryosurgery and
trichloroacetic acid 100% peels in the treatment of HIV-associated
disseminated facial molluscum contagiosum. Cutis. 2009
Jun;83(6):299-302. [PMID: 19681340]

Villa L et al. Molluscum contagiosum: a 20-year study in a sexually

transmitted infections unit. Sex Transm Dis. 2010 Jul; 37(7):423—
4. [PMID: 20414149]

BASAL CELL CARCINOMA



» Pearly papule, erythematous patch> 6 mm, or nonhealing ulcer,
in sun exposed areas (face, trunk, lower legs).

» History of bleeding.

» Fair-skinned person with a history of sun exposure (often intense,
intermittent).

General Considerations

Basal cell carcinomas are the most common form of cancer. They
occur on sun-exposed skin in otherwise normal fair-skinned
individuals; ultraviolet light is the cause. The most common
presentation is a papule or nodule that may have a central scab or
erosion (Figure 6-37). Occasionally the nodules have stippled
pigment (pigmented basal cell carcinoma). Intradermal nevi without
pigment on the face of older white individuals may resemble basal
cell carcinomas. Basal cell carcinomas grow slowly, attaining a size
of 1-2 cm or more in diameter, usually only after years of growth.
There is a waxy, “pearly” appearance, with telangiectatic vessels
easily visible (Figure 6-38). It is the pearly or translucent quality of
these lesions that is most diagnostic, a feature best appreciated if the
skin is stretched. On the back and chest, basal cell carcinomas
appear as reddish, somewhat shiny, scaly patches.

Clinicians should examine the whole skin routinely, looking for
bumps, patches, and scabbed lesions. When examining the face,
look at the eyelid margins and medial canthi, the nose and alar folds,
the lips, and then around and behind the ears.



/. Figure 6-37. nodular basal cell carcinoma of the nose.
(Courtesy of Richard P. Usatine, MD; used, with permission, from
Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H, Tysinger J.
The Color Atlas of Family Medicine. McGraw-Hill, 2009.)



. Figure 6-38. Basal cell carcinoma on the forehead with irregular
distribution of the telangiectasias and lack of typical doughnut
shape. (Courtesy of Richard P. Usatine, MD; used, with
permission, from Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley
H, Tysinger J. The Color Atlas of Family Medicine. McGraw-
Hill, 2009.)

» Treatment

Lesions suspected to be basal cell carcinomas should be biopsied,
by shave or punch biopsy. Therapy is then aimed at eradication with
minimal cosmetic deformity, often by excision and suturing with
recurrence rates of 5% or less. The technique of three cycles of
curettage and electrodesiccation depends on the skill of the
operator and is not recommended for head and neck lesions. After
46 weeks of healing, it leaves a broad, hypopigmented, at times



hyper-trophic scar. Radiotherapy is effective and sometimes
appropriate for older individuals (over age 65), but recurrent tumors
after radiation therapy are more difficult to treat and may be more
aggressive. Radiation therapy is the most expensive method to treat
basal cell carcinoma and should only be used if other treatment
options are not appropriate. Mohs surgery—removal of the tumor
followed by immediate frozen section histopathologic examination of
margins with subsequent reexcision of tumor-positive areas and final
closure of the defect—gives the highest cure rates (98%) and
results in least tissue loss. It is appropriate therapy for tumors of the
eyelids, nasolabial folds, canthi, external ear, and temple; for
recurrent lesions; or where tissue sparing is needed for cosmesis.
Since up to half of patients with a basal cell carcinoma will develop
a second lesion, patients with basal cell carcinomas must be
monitored to detect new or recurrent lesions.

Bath-Hextall FJ et al. Interventions for basal cell carcinoma of the
skin. Cochrane Database Syst Rev. 2007 Jan 24; (1): CD003412.
[PMID: 17253489]

Dessiioti C et al. Basal cell carcinoma: what's new under the sun.
Photochem Photobiol. 2010 May—Jun;86(3)481-91. [PMID:
20550646]

Muller FM et al. Randomized comparison of Mohs micrographic
surgery and surgical excision for small nodular basal cell
carcinoma: tissue-sparing outcome. Dermatol Surg. 2009
Sep;35(9):1349-54. [PMID: 19500127]

SQUAMOUS CELL CARCINOMA

» Nonhealing ulcer or warty nodule.
» Skin damage due to long-term sun exposure.
» Common in fair-skinned organ transplant recipients.



Squamous cell carcinoma usually occurs subsequent to
prolonged sun exposure on exposed parts in fair-skinned individuals
who sunburn easily and tan poorly. It may arise from an actinic
keratosis. The lesions appear as small red, conical, hard nodules
that occasionally ulcerate (Figure 6-39). The frequency of
metastasis is not precisely known, though metastatic spread is said
to be less likely with squamous cell carcinoma arising out of actinic
keratoses than with those that arise de novo. In actinically induced
squamous cell cancers, rates of metastasis are estimated from
retrospective studies to be 3—7%. Squamous cell carcinomas of the
lip, oral cavity, tongue, and genitalia have much higher rates of
metastasis and require special management.



Figure 6-39. Squamous cell carcinoma. (Used, with permr
m Berger TG, Dept Dermatology, UCSF.)

Examination of the skin and therapy are essentially the same as
for basal cell carcinoma. The preferred treatment of squamous cell
carcinoma is excision. Electrodesiccation and curettage and x-ray




radiation may be used for some lesions, and fresh tissue
microscopically controlled excision (Mohs) is recommended for
high-risk lesions (lips, temples, ears, nose) and for recurrent tumors.
Follow-up for squamous cell carcinoma must be more frequent and
thorough than for basal cell carcinoma, starting at every 3 months,
with careful examination of lymph nodes. In addition, palpation of
the lips is essential to detect hard or indurated areas that represent
early squamous cell carcinoma. All such cases must be biopsied.
Multiple squamous cell carcinomas are very common on the sun-
exposed skin of organ transplant patients. The intensity of
immunosuppression, not the use of any particular
immunosuppressive agent, is the primary risk factor in determining
the development of skin cancer after transplant. The tumors begin to
appear after 5 years of immunosuppression. Regular dermatologic
evaluation in at-risk organ transplant recipients is recommended.
Biologic behavior of skin cancer in organ transplant recipients may
be aggressive, and careful management is required. Other forms of
immunosuppression  such as chronic lymphocytic  leukemia,
HIV/AIDS, and chronic iatrogenic immunosuppression may also
increase skin cancer risk and be associated with more aggressive
skin cancer behavior. Voriconazole may contribute to skin cancer
risk in selected immunosuppressed patients.

Lansbury L et al. Interventions for non-metastatic squamous cell
carcinoma of the skin. Cochrane Database Syst Rev. 2010 Apr
14;4:CD007869. [PMID: 20393962]

Love WE et al. Topical imiquimod or fluorouracil therapy for basal
and squamous cell carcinoma: a systematic review. Arch Dermatol.
2009 Dec;145(12):1431-8. [PMID: 20026854]

Zafar SY et al. Malignancy after solid organ transplantation: an

overview. Oncologist. 2008 Jul; 13(7):769~78. [PMID:
18614590]

OLACEOUS TO PURPLE PAPULES &



NODULES

LICHEN PLANUS

»# Pruritic, violaceous, flat-topped papules with fine white streaks
and symmetric distribution.

» Lacy or erosive lesions of the buccal and vaginal mucosa; nail
dystrophy.

» Commonly seen along linear scratch marks (Koebner
phenomenon) on anterior wrists, penis, legs.

¥ Histopathologic examination is diagnostic.

General Considerations

Lichen planus is an inflammatory pruritic disease of the skin and
mucous membranes characterized by distinctive papules with a
predilection for the flexor surfaces and trunk. The three cardinal
findings are typical skin lesions, mucosal lesions, and histopathologic
features of band-like infiltration of lymphocytes in the upper dermis.
The most common drugs causing lichen planus-like reactions include
sulfonamides, tetracycline, quinidine, NSAIDs, and hydro-
chlorothiazide. Hepatitis C infection is found with greater frequency
in lichen planus patients than in controls. Allergy to mercury
amalgams can trigger oral lesions identical to lichen planus.

Clinical Findings

Itching is mild to severe. The lesions are violaceous, flat-topped,
angulated papules, up to 1 cm in diameter, discrete or in clusters,
with very fine white streaks (Wickham striae) on the flexor surfaces
of the wrists and on the penis, lips, tongue as well as buccal,
vaginal, esophageal, and anorectal mucous membranes. The



papules may become bullous or eroded. The disease may be
generalized (Figure 6-40). Mucous membrane lesions have a lacy
white network overlying them that mmy be confised with
leukoplakia. The presence of oral and vaginal lichen planus in the
same patient is common. Patients with both these nmucous
membranes involved are at much higher risk for esophageal lichen
planus. The Koebner phenomenon (appearance of lesions in areas
of trauma) may be seen.



/. Figure 6-40. Lichen planus. (Used, with permission, from
Berger TG, Dept Dermatology, UCSF.)

A special form of lichen planus is the erosive or ulcerative variety,
a major problem in the mouth or genitalia. Squamous cell carcinoma
develops in 5% of patients with erosive oral or genital lichen planus




and may occur in esophageal lichen planus.
Differential Diagnosis

Lichen planus nmust be distinguished from similar lesions produced
by medications (see above) and other papular lesions such as
psoriasis, lichen simplex chronicus, graft-versus-host disease, and
syphilis. Lichen planus on the mucous membranes must be
differentiated from leukoplakia. Erosive oral lesions require biopsy
and often direct immunofluorescence for diagnosis since lichen
planus may sinulate other erosive diseases.

Treatment
A. Topical Therapy

Superpotent topical corticosteroids applied twice daily are most
helpful for localized disease in nonflexural areas. Alternatively, high-
potency corticosteroid cream or ointment may be used nightly under
thin pliable plastic film

Topical tacrolimus appears effective in oral and vaginal erosive
lichen planus, but long-term therapy is required to prevent relapse.
If tacrolimus is used, lesions nmust be observed carefully for
development of cancer. Since absorption can occur through mucous
membranes, serum tacrolimus levels should be checked at least
once if widespread mucosal application (> 5-10 cn?) is used. If the
erosive oral lichen planus lesions are adjacent to a mercury
containing amalgam, removal of the amalgam may result in clearing
of the erosions.

B. Systemic Therapy

Corticosteroids (see Chapter 26) may be required in severe cases
or in circunstances where the most rapid response to treatment is
desired. Unfortunately, relapse almost always occurs as the
corticosteroids are tapered, making systemic corticosteroid therapy
an impractical option for the management of chronic lichen planus.



NB-UVB, bath PUVA, oral PUVA, and the combination of an oral
retinoid plus PUVA (re-PUVA) are all forms of phototherapy that
can improve lichen planus. Hydroxychloroquine, 200 mg orally
twice daily, can also be effective in mucosal lichen planus.

Prognosis

Lichen planus is a benign disease, but it may persist for months or
years and may be recurrent. Hypertrophic lichen planus and oral
lesions tend to be especially persistent, and neoplastic degeneration
has been described in chronically eroded lesions.
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Quispel R el al. High prevalence of esophageal involverment in
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Endoscopy. 2009 Mar;41(3):187-93. [PMID: 19280529]

Torti DC et al. Oral lichen planus: a case series with emphasis on
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KAPOSI SARCOMA

General Considerations

Before 1980 in the United States, this rare malignant skin lesion was



seen mostly in elderly men, had a chronic clinical course, and was
rarely fatal. Kaposi sarcoma occurs endemically in an often
aggressive form in young black men of equatorial Affica, but it is
rare in American blacks. Kaposi sarcoma continues to occur largely
in homosexual men with HIV infection as an AIDS-defining illness.
Kaposi sarcoma may complicate immunosuppressive therapy, and
stopping the immunosuppression may result in improvement. Human
herpes virus 8 (HHV-8), or Kaposi sarcoma-associated herpes
virus (KSHV), is universally present in all forms of Kaposi sarcoma.

Red or purple plaques or nodules on cutaneous (Figure 6-41) or
mucosal surfaces are characteristic. Marked edema may occur with
few or no skin lesions. Kaposi sarcoma commonly involves the
gastrointestinal tract and can be screened for by fecal occult blood
testing. In asymptomatic patients, these lesions are not sought or
treated. Pulmonary Kaposi sarcoma can present with shortness of
breath, cough, hemoptysis, or chest pain; it may be asymptomatic,
appearing only on chest radiograph. Bronchoscopy may be
indicated. The incidence of AIDS-associated Kaposi sarcoma is
diminishing; however, chronic Kaposi sarcoma can develop in
patients with HIV infection, high CD4 counts, and low viral loads.
In this setting, the Kaposi sarcoma usually resembles the endemic
form, being indolent and localized. At times, however, it can be
clinically aggressive.



/. Figure 6-41. Cutaneous nodule of Kaposi sarcoma in AIDS.
(Courtesy of Dr. Steve Kraus, Public Health Image Library, CDC.)

Treatment

For Kaposi sarcoma in the elderly, palliative local therapy with
intralesional chemotherapy or radiation is usually all that is required.
In the setting of iatrogenic immunosuppression, the treatment of
Kaposi sarcoma is primarily reduction of doses of
immunosuppressive  medications. In AIDS-associated Kaposi
sarcoma, the patient should first be given effective anti-HIV
antiretrovirals because in most cases this treatment alone is
associated with improvement. Other therapeutic options include
cryotherapy or intralesional vinblastine (0.1-0.5 mg/mL) for
cosmetically objectionable lesions; radiation therapy for accessible
and space-occupying lesions; and laser surgery for certain intraoral



and pharyngeal lesions. Systemic therapy is indicated in patients
with rapidly progressive skin disease (more than ten new lesions per
month), with edema or pain, and with symptomatic visceral disease
or pulmonary disease. Liposomal doxorubicin is highly effective in
controlling these cases and has considerably less toxicity—and
greater efficacy—than anthracycline monotherapy or combination
chemotherapeutic regimens. o-Interferon may also be used.
Paclitaxel and other taxanes can be effective even in patients who
do not respond to anthracycline treatment.

Di Lorenzo G. Update on classic Kaposi sarcoma therapy: new
look at an old disease. Crit Rev Oncol Hematol. 2008
Dec;68(3):242-9. [PMID: 18657433]

Riva G et al. Immunological and inflammatory features of Kaposi's
sarcoma and other Kaposi's sarcoma-associated
herpesvirus/human herpesvirus 8-associated neoplasias. AIDS
Rev. 2010 Jan-Mar;12(1)40-51. [PMID: 20216909]

PRURITUS (ITCHING)

Pruritus is a disagreeable sensation that provokes a desire to
scratch. It is modulated by central factors, including anxiety,
depression, and amphetamine and cocaine use. Many cases of
pruritus are not mediated by histamine.

Dry skin is the first cause of itch that should be sought, since it is
common and easily treated. Other causes include scabies, atopic
dermatitis, insect bites, pediculosis, contact dermatitis, drug
reactions, urticaria, psoriasis, lichen planus, lichen simplex
chronicus, and fiberglass dermatitis.

Persistent pruritus not explained by cutaneous disease or
association with a primary skin eruption should prompt a staged
workup for systemic causes. Perhaps the most common cause of
pruritus associated with systemic disease is uremia in conjunction
with hemodialysis. This condition and to a lesser degree the pruritus
of liver disease may be helped by phototherapy with ultraviolet B or



PUVA. Naltrexone and nalmefene have been shown to relieve the
pruritus of liver disease. Naltrexone is not effective in pruritus
associated with advanced chronic kidney disease, but gabapentin
may be effective. Endocrine disorders such as hypothyroidism or
hyperthyroidism, psychiatric disturbances, lymphoma, leukemia, and
other internal mualignant disorders, iron deficiency anemia, and
certain neurologic disorders may also cause pruritus. The treatment
of chronic pruritus can be fiustrating. Combinations of anti-
histamines, gabapentin, mirtazapine, and opioid antagonists can be
attempted in refractory cases.

Prognosis

Elimination of external factors and iritating agents may give
conplete relief. Pruritus accompanying a specific skin disease will
subside when the skin disease is controlled. Pruritus accompanying
serious internal disease may not respond to any type of therapy.

Feramisco JD et al. Innovative management of pruritus. Dermatol
Clin. 2010 Jul;28(3)467-78. [PMID: 20510757]

Patel T et al. Therapy of pruritus. Expert Opin Pharmacother.
2010 Jul;11(10):1673-82. [PMID: 20426711]

Reich A et al. Opioid-induced pruritus: an update. Clin Exp
Dermatol 2010 Jan;35(1)2—6. [PMID: 19663845]

ANOGENITAL PRURITUS

» Ttching, chiefly nocturnal, of the anogenital area.

» Examination is highly variable, ranging from no skin findings to
excoriations and inflamimation of any degree, including
lichenification.



General Considerations

Anogenital pruritus may be due to intertrigo, psoriasis, lichen
simplex chronicus, or seborrheic or contact dermatitis (from soaps,
colognes, douches, contraceptives, and perhaps scented toilet
tissue), or it may be due to iritating secretions, as in diarrhea,
leukorrhea, or trichomoniasis, or to local disease (candidiasis,
dermatophytosis, erythrasma), and at times oxyuriasis (pinworis).
Lichen sclerosus may at times be the cause. Erythrasma is easily
diagnosed by demonstration of coral-red fluorescence with Wood
light; it is easily cured with erythromycin orally or topically.

In pruritus ani, hemorrhoids are often found, and leakage of
nucus and bacteria from the distal rectum onto the perianal skin
may be important in cases in which no other skin abnormality is
found.

Many women experience pruritus vulvae. Pruritus vulvae does
not usually involve the anal area, though anal itching may spread to
the vulva. In men, pruritus of the scrotum is most commonly seen in
the absence of pruritus ani. Up to one-third of causes of anogenital
pruritus may be due to nerve impingements of the lumbosacral
spine, so referral for evaluation of lumbosacral spine disease is
appropriate if no skin disorder is identified, and topical therapy is
neffective.



/. Figure 6-42. Erythrasma of the axilla. (Courtesy of Richard P.
Usatine, MD; used, with permission, from Usatine RP, Smith MA,
Mayeaux EJ Jr, Chumley H, Tysinger J. The Color Atlas of
Family Medicine. McGraw-Hill, 2009.)

Squamous cell carcinoma of the anus and extramam-mary Paget
disease are rare causes of genital pruritus.

> Clinical Findings

A. Symptoms and Signs

The only symptom is itching. Physical findings are usually not
present, but there may be erythemn, fissuring, maceration,

lichenification, excoriations, or changes suggestive of candidiasis or
tinea (Figure 6-42).

B. Laboratory Findings

Urinalysis and blood glucose testing may lead to a diagnosis of



diabetes mellitus. Microscopic examination or culture of tissue
scrapings may reveal yeasts or fingi. Stool examination may show
pinworms. Radiologic studies may demonstrate spinal cord disease.

Differential Diagnosis

The etiologic differential diagnosis consists of Candida infection,
parasitosis, local iritation flom contactants or irritants, nerve
impingement and other primary skin disorders of the genital area
such as psoriasis, seborrhea, inter-trigo, or lichen sclerosus et
atrophicus.

Prevention

Instruct the patient in proper anogenital hygiene after treating
systemic or local conditions. If appropriate, physical therapy and
exercises to support the lower spine are recommended.

Treatment

A. General Measures

Treating constipation, preferably with high-fiber management
(psyllium), may help. Instruct the patient to use very soft or
noistened tissue or cotton after bowel movements and to clean the
perianal area thoroughly with cool water if possible. Women should
use similar precautions after urinating.

B. Local Measures

Pramoxine cream or lotion or hydrocortisone-pramoxine
(Pramosone), 1% or 2.5% cream, lotion, or ointment, is helpful in
managing pruritus in the anogenital area. The ointment or cream
should be applied after a bowel movement. Topical doxepin cream
5% is similarly effective, but it may be sedating. The use of strong
corticosteroids on the scrotum may lead to persistent severe burning
upon withdrawal of the drug. Underclothing should be changed



daily. Balneol Perianal Cleansing Lotion or Tucks premoistened
pads, ointment, or cream may be very useful for pruritus ani. About
one-third of patients with scrotal or anal pruritus will respond to
capsaicin 0.006%. Treatment for underlying spinal neurologic
disease may be required.

Prognosis

Although benign, anogenital pruritus is often persistent and
recurrent.

Markell KW et al. Pruritus ani: etiology and management. Surg
Clin North Am. 2010 Feb;90(1):125-35. [PMID: 20109637]

Siddiqi S et al. Pruritus ani. Ann R Coll Surg Engl. 2008
Sep:90(6):457—63. [PMID: 18765023]

SCABIES

» Generalized very severe itching.

» Pruritic burrows, vesicles and pustules, especially on finger webs
and in wrist creases.

» Mites, ova, and brown dots of feces visible microscopically.

» Red papules or nodules on the scrotum and on the penile glans
and shaft are pathognomonic.

General Considerations

Scabies is caused by infestation with Sarcoptes scabiei. The
infestation usually spares the head and neck (though even these
areas may be involved in infants, in the elderly, and n patients with
AIDS). Scabies is usually acquired by sleeping with or in the



bedding of an infested individual or by other close contact. The
entire household may be affected. Hospital-associated scabies is
increasingly common, primarily in long-term care facilities. Index
patients are usually elderly and immunosuppressed. When these
patients are hospitalized, hospital-based epidemics can occur.
These epidemics are difficult to eradicate since many health care
workers become infected and spread the infestation to other
patients.

Figure 6-43. Scabies. (Used, with permission, from Berger TG,
Dept Dermatology, UCSF.)

Clinical Findings
A. Symptoms and Signs

Itching is almost always present and can be quite severe. The
lesions consist of more or less generalized excoriations with small
pruritic vesicles, pustules, and “burrows” in the web spaces and on
the heels of the palis, wrists (Figure 6-43), elbows, around the
axillae, and on the breasts of women. The feet are a good place to
identify burrows, since they may have been scratched off in other
locations. The burrow appears as a short irregular mark, 2-3 mm
long and the width of a hair. Characteristic nodular lesions may



occur on the scrotum or penis and along the posterior axillary line.

B. Laboratory Findings

The diagnosis should be confirmed by microscopic demonstration
of the organism, ova, or feces in a mounted specimen, examined
with tap water. Best results are obtained when muiltiple lesions are
scraped, choosing the best unexcoriated lesions from interdigital
webs, wrists, elbows, or feet. A No. 15 blade is used to scrape
each lesion until it is flat. Pinpoint bleeding may result from the
scraping. Patients with crusted/hyperkeratotic scabies nmust be
evaluated for immunosuppression (especially HIV and HTLV-1
infections) if no iatrogenic cause of immunosuppression is present.

Differential Diagnosis

Scabies must be distinguished from the various forms of pediculosis,
frombedbug and flea bites, and from other causes of pruritus.

Treatment & Prognosis

Treatment is aimed at killing scabies mites and controlling the
dermatitis, which can persist for months after effective eradication of
the mites. Bedding and clothing should be laundered or cleaned or
set aside for 14 days in plastic bags. High heat (60°C) is required to
kill the mites and ova. Unless treatment is aimed at all infected
persons in a family or institutionalized group, reinfestations will
probably occur.

Permethrin 5% cream is highly effective and safe in the
management of scabies. Treatment consists of a single application
for 8-12 hours, repeated in 1 week.

Pregnant patients should be treated only if they have documented
scabies themselves. Permethrin 5% cream once for 12 hours—or
5% or 6% sulfur in petrolatum applied nightly for 3 nights from the
collarbones down—may be used.

Patients will continue to itch for several weeks after treatment.
Use of triamcinolone 0.1% cream will help resolve the dermatitis.



Scabies in nursing home patients, institutionalized or mentally
impaired (especially Down syndrome) patients, and AIDS patients
may be much more difficult to treat.

Most failures in normal persons are related to incorrect use or
incomplete treatment of the housing unit. In these cases, repeat
treatment  with permethrin once weekly for 2 weeks, with
reeducation regarding the method and extent of application, is
suggested. In immunocompetent individuals, ivermectin in a dose of
200 meg/kg is effective in about 75% of cases with a single dose
and 95% of cases with two doses 2 weeks apart. In
immunosuppressed hosts and those with crusted (hyperkeratotic)
scabies, multiple doses of ivermectin (every 2 weeks for two or
three doses) plus topical therapy with permethrin once weekly may
be effective when topical treatment and oral therapy alone fail. Oral
ivermectin can be very beneficial in mass treatment to eradicate
infections in institutions or villages.

If secondary pyoderma is present, it is treated with systemic
antbiotics. In areas where nephritogenic streptococcal strains are
prevalent, infestation with scabies or exposure to scabies-infested
dogs may be followed by acute post-streptococcal
glomerulonephritis.

Persistent pruritic postscabietic papules may be treated with mid-
to high-potency corticosteroids or with intralesional triamcinolone
acetonide (2.5-5 mg/mL).

Bouvresse S et al. Scabies in healthcare settings. Curr Opin Infect
Dis. 2010 Apr;23(2):111-8. [PMID: 20075729]

Hay RJ. Scabies and pyodermas—diagnosis and treatment.
Dermatol Ther. 2009 Nov-Dec;22(6):466—74. [PMID:
19889132]

PEDICULOSIS




» Pruritus with excoriation.

» Nits on hair shafis; lice on skin or clothes.

» Occasionally, sky-blue macules (maculae ceruleae) on the inner
thighs or lower abdomen in pubic louse infestation.

General Considerations

Pediculosis is a parasitic infestation of the skin of the scalp, trunk, or
pubic areas. Body lice usually occur among people who live in
overcrowded dwellings with inadequate hygiene facilities. Pubic lice
may be sexually transmitted. Head lice may be transmitted by
shared use of hats or combs. Adults contacting children with head
lice frequently acquire the infestation.

There are three different varieties: (1) pediculosis pubis, caused
by Phthirus pubis (pubic louse, “crabs”); (2) pediculosis corporis,
caused by Pediculus humanus var corporis (body louse); and (3)
pediculosis capitis, caused by Pediculus humanus var capitis
(head louse).

Head and body lice are similar in appearance and are 3-4 mm
long. The body louse can seldom be found on the body, because
the insect comes onto the skin only to feed and must be looked for
in the seans of the clothing. Trench fever, relapsing fever, and
typhus are transmitted by the body louse in countries where those
diseases are endemic.

Clinical Findings

Itching may be very intense in body louse infestations, and
scratching may result in deep excoriations, especially over the upper
shoulders, posterior flanks, and neck. In some cases, only itching is
present, with few excoriations seen. Pyoderma mmy be the
presenting sign. Head lice can be found on the scalp or may be
manifested as small nits resembling pussy willow buds on the scalp
hairs close to the skin. They are easiest to see above the ears and at
the nape of the neck. Pubic louse infestations are occasionally



generalized, particularly in hairy individuals; the lice may even be
found on the eyelashes and in the scalp.

Differential Diagnosis

Head louse infestation must be distinguished fiom seborrheic
dermatitis, body louse infestation from scabies and bedbug bites,
and pubic louse infestation from anogenital pruritus and eczema.

Treatment

Body lice are treated by disposing of the infested clothing and
addressing the patient's social situation. For pubic lice, permethrin
rinse 1% for 10 minutes and permethrin cream 5% applied for 8
hours are effective. Sexual contacts should be treated. Clothes and
bedclothes should be washed and dried at high temperature if
possible.

Permethrin 1% cream rinse (Nix) is a topical over-the-counter
pediculicide and ovicide and is the treatment of choice for head lice.
It is applied to the scalp and hair and left on for 8 hours before
being rinsed off. Permethrin resistance of head lice is common.
Malathion lotion 1% (Ovide) is very effective, but it is highly volatile
and flammable, so application must be done in a well-ventilated
room or out of doors. For involvement of eyelashes, petrolatum is
applied thickly twice daily for 8 days, and remaining nits are then
plucked off:

Leone PA. Scabies and pediculosis pubis: an update of treatment

regimens and general review. Clin Infect Dis. 2007 Apr 1;
44(Suppl 3):S153-9. [PMID: 17342668]

SKIN LESIONS DUE TO OTHER ARTHROPODS




» Localized rash with pruritus.

» Furuncle-like lesions containing live arthropods.

» Tender erythematous patches that migrate (“larva migrans”).
» Generalized urticaria or erythema multiforme in some patients.

General Considerations

Some arthropods (eg, mosquitoes and biting flies) are readily
detected as they bite. Many others are not, eg, because they are
too small, because there is no immediate reaction, or because they
bite during sleep. Reactions are allergic and may be delayed for
hours to days. Patients are most apt to consult a clinician when the
lesions are muiltiple and pruritus is intense.

Many persons will react severely only to their earliest contacts
with an arthropod, thus presenting pruritic lesions when traveling,
moving info new quarters, etc. Body lice, fleas, bedbugs, and
mosquitoes should be considered. Bedbug exposure typically
occurs in hotels and in housing with inadequate hygiene but also
may occur in stable domiciles. Spiders are often incorrectly believed
to be the source of bites; they rarely attack humans, though the
brown spider (Loxosceles laeta, L reclusa) may cause severe
necrotic reactions and death due to intravascular hemolysis, and the
black widow spider (Latrodectus mactans) may cause severe
systemic symptons and death. (See also Chapter 38.) The majority
of patient-diagnosed, physician-diagnosed, and even published
cases of brown recluse spider bites (or loxoscelism) are incorrect,
especially if made in areas where these spiders are not endemic.
Many of these lesions are actually due to CA-MRSA.

In addition to arthropod bites, the most common lesions are
venomous stings (wasps, hornets, bees, ants, scorpions) or bites
(centipedes), firuncle-like lesions due to fly maggots or sand fleas in
the skin, and a linear creeping eruption due to a migrating larva.

Clinical Findings

The diagnosis may be difficult when the patient has not noticed the



initial attack but suffers a delayed reaction. Individual bites are often
in clusters and tend to occur either on exposed parts (eg, midges
and gnats) or under clothing, especially around the waist or at
flexures (eg, small mites or insects in bedding or clothing). The
reaction is often delayed for 1-24 hours or more. Pruritus is almost
always present and may be all but intolerable once the patient starts
to scratch. Secondary infection may follow scratching. Urticarial
wheals are common. Papules may become vesicular. The diagnosis
is aided by searching for exposure to arthropods and by considering
the patient's occupation and recent activities.
The principal arthropods are as follows:

1. Fleas: Fleas are bloodsucking ectoparasites that feed
on dogs, cats, humans, and other species. Flea saliva
produces papular urticaria in sensitized individuals. To
break the life cycle of the flea, one must treat the home and
pets, using quick-kill insecticides, residual insecticides,
and a growth regulator.

2. Bedbugs: In crevices of beds or furniture; bites tend to
occur in lines or clusters. Papular urticaria is a
characteristic lesion of bedbug (Cimex lectularius) bites.
Bedbugs are not restricted to any socioeconomic group
and are a major health problem in some major metropolitan
areas, especially in commercial and residential hotels.

3 . Ticks: Usually picked up by brushing against low
vegetation.

4. Chiggers or red bugs: These are larvae of trombiculid
mites. A few species confined to particular regions and
locally recognized habitats (eg, berry patches, woodland
edges, lawns, brush turkey mounds in Australia, poultry
farms) attack humans, often around the waist, on the
ankles, or in flexures, raising intensely itching erythematous
papules after a delay of many hours. The red chiggers may
sometimes be seen in the center of papules that have not
yet been scratched.

5.Bird and rodent mites: Larger than chiggers, bird
mites infest birds and their nests. Bites are multiple
anywhere on the body. Room air conditioning units may



suck in bird mites and infest the inhabitants of the room.
Rodent mites from mice or rats may cause similar effects. If
the domicile has evidence of rodent activity, then rodent
mite dermatitis should be suspected, as the mites are
rarely found. Pet rodents or birds may be infested with
mites, maintaining the infestation.

6. Mites in stored products: These are white and almost
invisible and infest products such as copra, vanilla pods,
sugar, straw, cottonseeds, and cereals. Persons who
handle these products may be attacked, especially on the
hands and forearms and sometimes on the feet.

7. Caterpillars of moths with urticating hairs: The hairs
are blown from cocoons or carried by emergent moths,
causing severe and often seasonally recurrent outbreaks
after mass emergence. The gypsy moth is a cause in the
eastern United States.

8. Tungiasis: Tungiasis is due to the burrowing flea known
a s Tunga penetrans and is found in Africa, the West
Indies, and South and Central America. The female
burrows under the skin, sucks blood, swells to 0.5 cm, and
then ejects her eggs onto the ground. Ulceration,
lymphangitis, gangrene, and septicemia may result, in
some cases with lethal effect. Simple surgical removal is
usually performed.

Differential Diagnosis

Arthropods should be considered in the differential diagnosis of skin
lesions showing any of the above symptomns.

Prevention

Arthropod  infestations are best prevented by avoidance of
contaminated areas, personal cleanliness, and disinfection of
clothing, bedclothes, and furniture as indicated. Chiggers and mites
can be repelled by permethrin applied to the head and clothing. (It
is not necessary to remove clothing) Bedbugs are no longer
repelled by permethrin. Aggressive hygiene and removal of the



infested occupant from the domicile may be required to eradicate
bedbug infestation in a residence.

Treatment

Living arthropods should be removed carefully with tweezers after
application of alcohol and preserved in alcohol for identification. In
endemic Rocky Mountain spotted fever areas, ticks should not be
removed with the bare fingers.

Corticosteroid lotions or creams are helpful. Topical antibiotics
may be applied if secondary infection is suspected. Localized
persistent lesions may be treated with intralesional corticosteroids.

Stings produced by many arthropods may be alleviated by
applying papain powder (Adolph's Meat Tenderizer) mixed with
water, or aluminum chloride hexahydrate (Xerac AC).

Extracts ffom venom sacs of bees, wasps, yellow jackets, and
hornets are available for immunotherapy of patients at risk for
anaphylaxis.

Doggett SL et al. Bed bugs—What the GP needs to know. Aust
Fam Physician. 2009 Nov;38(11):880—4. [PMID: 19893834]

Goddard J et al. Bed bugs (Cimex lectularius) and clinical
consequences of their bites. JAMA. 2009 Apr 1;301(13):1358—
66. [PMID: 19336711]

Vetter RS et al. Of spiders and zebras: publication of inadequately
documented loxoscelism case reports. J Am Acad Dermatol. 2007
Jun;56(6):1063—4. [PMID: 17504721]

INFLAMMATORY NODULES

ERYTHEMA NODOSUM




» Painful red nodules without ulceration on anterior aspects of legs.

» Slow regression over several weeks to resemble contusions.

» Women are predominantly affected by a ratio of 10:1 over men.

# Some cases associated with infection, inflammatory bowel
disease, or drug exposure.

General Considerations

Erythema nodosum is a symptom conplex characterized by tender,
erythematous nodules that appear most commonly on the extensor
surfaces of the lower legs. It usually lasts about 6 weeks and may
recur. The disease may be associated with various infections—
streptococcosis, primary coccidioidomycosis, other deep fungal
infections,  tuberculosis, Yersinia pseudotuberculosis  and Y
enterocolitica infection, diverticulitis, or syphilis. It may accompany
sarcoidosis, Behget disease, and inflammatory bowel disease.
Erythema nodosum may be associated with pregnancy or with use
of oral contraceptives.

Clinical Findings
A. Symptoms and Signs

The subcutaneous swellings are exquisitely tender and may be
preceded by fever, malaise, and arthralgia. They are most often
located on the anterior surfaces of the legs below the knees but may
occur on the arms, trunk, and face. The lesions, 1-10 c¢cm in
diameter, are at first pink to red; with regression, all the various
hues seen in a contusion can be observed (Figure 6-44).

B. Laboratory Findings

Evaluation of patients presenting with acute erythema nodosum
should include a careful history (including drug exposures) and
physical examination for prior upper respiratory infection or
diarrheal illness, symptoms of any deep fungal infection endemic to



the area, a chest radiograph, a PPD, and two consecutive
ASO/DNAse B titers at 2- to 4-week intervals. If no underlying
cause is found, only a small percentage of patients will go on to
develop a significant underlying illness (usually sarcoidosis) over the
next year.

Differential Diagnosis

Erythema induratum from tuberculosis is seen on the posterior
surfaces of the legs and may ulcerate. Lupus panniculitis presents as
tender nodules on the buttocks and posterior arns that heal with
depressed scars. In polyarteritis nodosa, the subcutaneous nodules
are often associated with a fixed livedo. In the late stages, erythema
nodosum nusst be distinguished from simple bruises and contusions.

Treatment

First, the underlying cause should be identified and treated. Primary
therapy is with NSAIDs in usual doses. Saturated solution of
potassium iodide, 5-15 drops three times daily, results in prompt
involution in many cases. Complete bed rest may be advisable if the
lesions are painful. Systemic therapy directed against the lesions
themselves may include corticosteroid therapy (see Chapter 26)
unless contraindicated by associated infection.

Prognosis

The lesions usually disappear after about 6 weeks, but they may
recur.



Figure 6-44. Erythema nodosum. (Used, with permission, from
Berger TG, Dept Dermatology, UCSF.)

Gheith O et al. Erythema nodosum in renal transplant recipients:
multiple cases and review of literature. Transpl Infect Dis. 2010
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FURUNCULOSIS (Boils) & CARBUNCLES

» Extremely painful inflammatory swelling based on a hair follicle
that forms an abscess.

» Predisposing condition (diabetes mellitus, HIV disease, injection
drug use) sometimes present.

» Coagulase-positive S aureus is the causative organism.

General Considerations

A furuncle (boil) is a deep-seated infection (abscess) caused by S
aureus and involving the entire hair follicle and adjacent
subcutaneous tissue. The most common sites of occurrence are the
hairy parts exposed to irritation and friction, pressure, or moisture.
Because the lesions are autoinoculable, they are often muiltiple.
Diabetes mellitus (especially if using insulin injections), injection drug
use, allergy injections, and HIV disease all increase the risk of
staphylococcal infections by increasing the rate of carriage. Certain
other exposures including hospitalization, athletic teams, prisons,
military service, and homelessness may also increase the risk of
infection.

A carbuncle consists of several furuncles developing in adjoining
hair follicles and coalescing to form a conglomerate, deeply situated



mass with multiple drainage points.
Clinical Findings
A. Symptoms and Signs

Pain and tenderness may be prominent. The abscess is either
rounded or conical. It gradually enlarges, becomes fluctuant, and
then softens and opens spontaneously affer a few days to 1-2
weeks to discharge a core of necrotic tissue and pus. The
inflammation occasionally subsides before necrosis occurs. Infection
of the soft tissue around the nails (paronychia) may be due to
staphylococci when it is acute or Candida when chronic.

B. Laboratory Findings

There may be slight leukocytosis, but a white blood cell count is
rarely required. Pus should be cultured to rule out MRSA or other
bacteria. Culture of the anterior nares may identify chronic
staphylococcal carriage in cases of recurrent cutaneous infection.

Differential Diagnosis

The most common entity in the differential is an inflamed epidermal
inclusion cyst that suddenly becomes red, tender, and expands
greatly in size over one to a few days. The history of a prior cyst in
the same location, the presence of a clearly visible cyst orifice, and
the extrusion of malodorous cheesy rather than purulent material
helps in the diagnosis. Tinea profinda (deep dermatophyte infection
of the hair follicle) may sinulate recurrent firunculosis. Furuncle is
also to be distinguished from deep mycotic infections, such as
sporotrichosis; from other bacterial infections, such as anthrax and
tularemia (rare); from atypical mycobacterial infections; and from
acne cysts. Hidradenitis suppurativa (acne inversa) presents with
recurrent tender sterile abscesses in the axillae and groin, on the
buttocks, or below the breasts. The presence of old scars or sinus
tracts plus negative cultures suggests this diagnosis.



Complications

Serious and sometimes fatal complications of staphylococcal
infection such as septicemia can occur.

Prevention

Identifying and eliminating the source of infection is critical to
prevent recurrences after treatment. The source individual may have
chronic dermatitis or be an asymptomatic carrier. Local measures
such as meticulous hand-washing; no sharing of towels and clothing;
aggressive scrubbing of showers, bathrooms and surfaces with
bleach; bleach baths (/5 to 1 cup per 20 liters of bathwater for 15
minutes 3-5 times weekly) and isolation of infected patients who
reside in institutions to prevent spread are all effective measures.

Treatment
A. Specific Measures

Incision and drainage is recommended for all loculated suppurations
and is the mainstay of therapy. Systemic antibiotics are usually
given, although they offer little beyond adequate incision and
drainage. Sodium dicloxacillin or cephalexin, 1 g daily in divided
doses by mouth for 10 days, is usually effective. Doxycycline 100
mg twice daily, trimethoprim-sulfamethoxazole DS one tablet twice
daily, and clindamycin 150-300 mg twice daily are effective in
treating MRSA. Recurrent furunculosis may be effectively treated
with a combination of cephalexin, 250500 mg four times daily for
2-4 weeks, and rifampin, 300 mg twice daily for 5 days during this
period. Chronic clindanycin, 150-300 mg daily for 1-2 months,
may also cure recurrent firunculosis. Family members and intimate
contacts may need evaluation for staphylococcal carrier state and
perhaps concomitant treatment. Applications of topical 2%
nupirocin to the nares, axillae, and anogenital areas twice daily for
5 days may eliminate the staphylococcal carrier state, although



resistance is increasing,
B. Local Measures

Immobilize the part and avoid overmanipulation of inflamed areas.
Use moist heat to help larger lesions “localize.” Use surgical incision
and drainage affer the lesions are “mature.” To incise and drain an
acute staphylococcal paronychia, insert a flat metal spatula or
sharpened hard-wood stick into the nail fold where it adjoins the
nail. This will release pus from a mature lesion.

Prognosis

Recurrent crops may harass the patient for months or years.

Elston DM. Comnumity-acquired methicillin-resistant
Staphylococcus aureus. ] Am Acad Dermatol. 2007 Jan;56(1):
1-16. [PMID: 17190619]

EPIDERMAL INCLUSION CYST

# Firm dermal papule or nodule.

» Overlying black comedone or “punctum.”

» Expressible foul-smelling cheesy material.

» May become red and drain, mimicking an abscess.

General Considerations

Epidermal inclusion cysts (EICs) are common, benign growths of
the upper portion of the hair follicle. They are common in Gardner
syndrome and may be the first stigmata of the condition.

Epidermal inclusion cysts favor the face and trunk and may



complicate nodulocystic acne vulgaris. Individual lesions range in
size fiom 0.3 cm to several centimeters. An overlying pore or
punctum is characteristic. Lateral pressure may lead to extrusion of
a foul-smelling, cheesy material.

Differential Diagnosis

EICs are distinguished from lipomas by being more superficial (in
the dermis not the subcutaneous fat) and by their overlying punctum.
Many other benign and malignant tumors may superficially resemble
EICs, but all lack the punctum.

Complications

EICs may rupture, creating an acute inflammatory nodule very
similar to an abscess. Cultures of the expressed material will be
sterile.

Treatment

Treatment is not required if asymptomatic. Inflamed lesions may be
treated with incision and drainage or intralesional triamcinolone
acetomide 5-10 mg/mL. For large or symptomatic cysts, surgical
excision is curative.

Lee HE et al. Comparison of the surgical outcomes of punch
incision and elliptical excision in treating epidermal inclusion cysts: a
prospective, randomized study. Dermatol Surg, 2006
Apr;32(4):520-5. [PMID: 16681659]

Lin SH et al. Facial epidermal inclusion cysts are associated with
smoking in men: a hospital-based case-control study. Dermatol
Surg. 2010 Jun;36(6):894-8. [PMID: 20482735]

PHOTODERMATITIS



» Painful or pruritic erythema, edema, or vesiculation on sun-
exposed surfaces: the face, neck, hands, and “V”” of the chest.
» Inner upper eyelids spared, as is the area under the chin.

General Considerations

In most cases, photosensitivity is an acute or chronic skin reaction
due to hypersensitivity to ultraviolet radiation. It is caused by certain
drugs, by lupus erythematosus, and some inherited disorders
including the porphyrias. Contact photosensitivity may occur with
plants, perflmes, and sunscreens. Three percent of persons with
atopic  dermatitis, especially —middle-aged women, are
photosensitive.

Photodermatitis is manifested as phototoxicity—a tendency for
the individual to sunbumn more easily than expected—or, as
photoallergy, a true immunologic reaction that often presents with
dermatitis.

Clinical Findings
A. Symptoms and Signs

The acute inflammatory skin reaction, if severe enough, is
accompanied by pain, fever, gastrointestinal symptons, malaise,
and even prostration, but this is very rare. Signs include erythema,
edema, and possibly vesiculation and oozing on exposed surfaces.
Peeling of the epidermis and pigmentary changes often result. The
key to diagnosis is localization of the rash to photoexposed areas,
though these eruptions may become generalized with time to involve
even photoprotected areas. The lower lip may be affected.

B. Laboratory Findings



Blood and urine tests are generally not helpful unless porphyria
cutanea tarda is suggested by the presence of blistering, scarring,
milia (white cysts 1-2 mm in diameter) and skin fragility of the
dorsal hands, and facial hypertrichosis. Eosinophilia may be present
in chronic photoallergic responses.

Differential Diagnosis

The differential diagnosis is long. If a clear history of the use of a
topical or systemic photosensitizer is not available and if the
eruption is persistent, then a workup including biopsy and light
testing may be required. Photodermatitis must be differentiated from
contact dermatitis that may develop from one of the many
substances in suntan lotions and oils, as these may often have a
similar distribution. Sensitivity to actinic rays may also be part of a
more serious condition such as porphyria cutanea tarda or lupus
erythematosus. These disorders are diagnosed by appropriate
blood or urine tests. Phenothiazines, quinine or quinidine,
griseofulvin,  sulfonylureas  (especially  hydrochlorothiazide),
NSAIDs, and antbiotics (eg, some tetracyclines, quinolone,
TMPSMZ) may photosensitize the skin. Polymorphous light
eruption (PMLE) is a very common idiopathic photodermatitis and
often has its onset in the third to fourth decades except in Native
Americans and Latinos, in whom it may present in childhood.
PMLE is chronic in nature. Transitory periods of spontaneous
remission do occur. The action spectrum of PMLE may also extend
into the long ultraviolet wavelengths (UVA; 320400 nm). Drug-
induced photosensitivity is triggered by UVA.

Complications

Some individuals continue to be chronic light reactors even when
they apparently are no longer exposed to photosensitizing drugs.

Prevention



While sunscreens are useful agents in general and should be used by
persons with photosensitivity, patients may react to such low
amounts of energy that sunscreens alone may not be sufficient.
Sunscreens with an SPF of 30-60 and broad UVA coverage,
containing dicamphor sulfonic acid (Mexoryl SX), avobenzone
(Parasol 1789), titanium dioxide, and micronized zinc oxide, are
especially useful in patients with photoallergic dermatitis.
Photosensitivity due to porphyria is not prevented by sunscreens
and requires barrier protection (clothing) to prevent outbreaks.

Treatment
A. Specific Measures

Drugs should be suspected in cases of photosensitivity even if the
particular medication (such as hydrochlorothiazide) has been used
for months.

B. Local Measures

When the eruption is vesicular or weepy, treatment is similar to that
of any acute dermatitis, using cooling and soothing wet dressing.

Sunscreens should be used as described above. Midpotency to
high-potency topical corticosteroids are of limited benefit in sunburn
reactions but may help in PMLE and photoallergic reactions. Since
the face is often nvolved, close monitoring for corticosteroid side
effects is recommended.

C. Systemic Measures

Aspirin may have some value for fever and pain of acute sunburn.
Systemic corticosteroids in doses as described for acute contact
dermatitis may be required for severe photosensitivity reactions.
Otherwise, different photodermatoses are treated in specific ways.

Patients  with  severe  photoallergy may  require
immunosuppressives, such as azathioprine, in the range of 50-300
mg/d, or cyclosporine, 3—5 mg/kg/d.



Prognosis

The most common phototoxic sunburn reactions are usually benign
and self-limited. PMLE and some cases of photoallergy can persist
for years.

Chew AL et al. Contact and photocontact sensitization in chronic
actinic dermatitis: a changing picture. Contact Dermatitis. 2010
Jan;62(1)42-6. [PMID: 20136878]

Gambichler T et al. Immunologically mediated photodermatoses:
diagnosis and treatment. AmJ Clin Dermatol. 2009; 10(3):169—
80. [PMID: 19354331]

Victor FC et al. A 20-year analysis of previous and emerging
allergens that elicit photoallergic contact dermatitis. J Am Acad
Dermatol. 2010 Apr;62(4):605-10. [PMID: 20163891]

LEG ULCERS SECONDARY TO VENOUS
INSUFFICIENCY

# Past history of varicosities, thrombophlebitis, or postphlebitic
syndrome.

¥ Irregular ulceration, often on the medial aspect of the lower legs
above the malleolus.

» Edema of the legs, varicosities, hyperpigmentation, and red and
scaly areas (stasis dermatitis) and scars from old ulcers support
the diagnosis.

General Considerations



Patients at risk may have a history of venous insufficiency, either
with obvious varicosities or with a past history of thrombophlebitis,
or with immobility of the calf muscle group (paraplegics, etc). Red,
pruritic patches of stasis dermatitis often precede ulceration.
Because venous insufficiency plays a role in between 75% and 90%
of lower leg ulcerations, testing of venous competence is a required
part of a leg ulcer evaluation even when no changes of venous
insufficiency are present.

Clinical Findings
A. Symptoms and Signs

Classically, chronic edema is followed by a dermmatitis, which is
often pruritic. These changes are followed by hyperpigmentation,
skin breakdown, and eventually sclerosis of the skin of the lower leg
(Figure 6-45). The ulcer base may be clean, but it often has a
yellow fibrin eschar that may require surgical removal. Ulcers that
appear on the feet, toes, or above the knees should be approached
with other diagnoses in mind.

B. Laboratory Findings

Thorough evaluation of the patient's vascular system (including
measurement of the ankle/brachial index [ABI]) is essential. If the
ABI is < 0.7, the patient should be referred to a vascular surgeon
for surgical evaluation. Doppler and light rheography examinations
as office procedures are usually sufficient (except in the diabetic) to
elucidate the cause of most vascular cases of lower leg ulceration.

Differential Diagnosis

The differential includes vasculitis, pyoderma gangrenosum, arterial
ulcerations, infection, trauma, skin cancer, arachnid bites, and sickle
cell anemia. When the diagnosis is in doubt, a punch biopsy fiom
the border (not base) of the lesion may be helpful.



/. Figure 6-45. Venous stasis ulcer near the medial malleolus.
(Courtesy of Maureen Sheehan, MD; used, with permission, from
Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H, Tysinger J.
The Color Atlas of Family Medicine. McGraw-Hill, 2009.)

Prevention

Compression stockings to reduce edema are the most important
means of prevention. Compression should achieve a pressure of 30
mm Hg below the knee and 40 mm Hg at the ankle. The stockings
should not be used in patients with arterial insufficiency with an ABI
< 0.7. Pneumatic sequential compression devices may be of great
benefit when edema is reffactory to standard compression
dressings.

Treatment



A. Local Measures

Clean the base of the ulcer with saline or cleansers such as Saf-
Clens. A curette or small scissors can be used to remove the yellow
fibrin eschar; local anesthesia may be used if the areas are very
tender.

The ulcer is treated with metronidazole gel to reduce bacterial
growth and odor. Any red dermatitic skin is treated with a medium-
to high-potency corticosteroid ointment. The ulcer is then covered
with an occlusive hydroactive dressing (DuoDerm, Hydrasorb or
Cutinova) or a polyurethane foam (Allevyn) followed by an Unna
zinc paste boot. This is changed weekly. The ulcer should begin to
heal within weeks, and healing should be complete within 4-6
months. If the patient is diabetic, becaplermin (Regranex) may be
applied to those ulcers that are not becoming smaller or developing
a granulating base. Some ulcerations require grafting. Full- or split-
thickness grafts often do not take, and pinch grafts (small shaves of
skin laid onto the bed) may be effective. Cultured epidermal cell
grafts may accelerate wound healing, but they are very expensive.
They should be considered in refractory ulcers, especially those that
have not healed after a year or more of conservative therapy.
Manuka honey has been purported to accelerate wound healing.

No topical intervention has evidence to suggest that it wil
improve healing of arterial leg ulcers.

B. Systemic Therapy

Pentoxifylline, 400 mg three times daily administered with
conpression dressings, is beneficial in accelerating healing of venous
insufficiency leg ulcers. Zinc supplementation is occasionally
beneficial in patients with low serum znc levels. The diagnosis of
cellulitis in the setting of a venous insufficiency ulcer can be very
difficult. Surface cultures are of limited value. The diagnosis of
cellulitis should be considered in the following settings: 1) expanding
warnth and erythema surrounding the ulceration with or without 2)
increasing pain of the ulceration. The patient may also report
increased exudate from the ulceration, but this without the other



cardinal findings of cellulitis does not confirm the diagnosis of
cellulitis. If cellulitis accompanies the ulcer, systemic antibiotics are
recommended: dicloxacillin, 250 mg orally four times a day, or
levofloxacin, 500 mg once daily for 1-2 weeks is usually adequate.
Routine use of antibiotics and treating bacteria isolated fiom a
chronic ulcer without clinical evidence of infection is discouraged. If
the ulcer fails to heal or there is a persistent draining tract in the
ulcer, an underlying osteomyelitis should be sought.

Prognosis

The combination of limited debridement, compression dressings or
stockings, and newer moist dressings will heal the muajority of
venous stasis ulcers within months (average 18 months). These need
to be applied at least 80% of the time to optimize ulcer healing.
Topical growth factors, antibiotics, debriding agents, Manuka
honey, and xeno-grafts and autografts can be considered in
recalcitrant cases, but they are usually not required in most patients.
The failure of venous nsufficiency ulcerations to heal is most often
related to not using the basic treatment methods consistently, rather
than failure to use these specific modalities. Ongoing control of
edema is essential to prevent recurrent ulceration. The use of
compression stockings following ulcer healing is critical to prevent
recurrence, with recurrence rates 2-20 times higher if patients do
not comply with conpression stocking use. If the ABI is < 0.5, the
prognosis for healing is poor.

Ansler F et al. In search of optimal compression therapy for
venous leg ulcers: a meta-analysis of studies comparing divers
bandages with specifically designed stockings. J Vasc Surg. 2009
Sep;50(3):668-74. [PMID: 19595551]

Armstrong DG. Manuka honey improved wound healing in

patients with sloughy venous leg ulcers. Evid Based Med. 2009
Oct;14(5):148. [PMID: 19794023]

Milic DJ et al. Risk factors related to the failure of venous leg



uleers to heal with compression treatment. J Vasc Surg. 2009
May;49(5):1242—7. [PMID: 19233601]

Moffatt C et al. Venous leg ulcers: patient concordance with
compression therapy and its impact on healing and prevention of
recurrence. Int Wound J. 2009 Oct;6(5):386-93. [PMID:
19912396]

Olson JM et al. Guideline concordant venous ulcer care predicts
healing in a tertiary care Veterans Affairs Medical Center. Wound
Repair Regen. 2009 Sep—Oct;17(5):666-70. [PMID: 19769720]

O'Meara S et al. Antibiotics and antiseptics for venous leg ulcers.
Cochrane Database Syst Rev. 2010 Jan 20; (1):CD003557.
[PMID: 20091548]

O'Meara S et al. Compression for venous leg ulcers. Cochrane
Database Syst Rev. 2009 Jan 21; (1):CD000265. [PMID:
19160178]



MISCELLANEOUS

DERMATOLOGIC DISORDERS

PIGMENTARY DISORDERS

Although the color of skin may be altered by many diseases and
agents, the vast majority of patients have either an increase or
decrease in pigment secondary to some inflammatory disease such
as acne or atopic dermatitis.

Other pigmentary disorders include those resulting from exposure
to exogenous pigments such as carotenemia, argyria, and tattooing.
Other endogenous pigmentary disorders are attributable to
metabolic substances—including hemosiderin (iron)—in purpuric
processes; or to homogentisic acid in ochronosis; and bile pigments.

Classification

First, determine whether the disorder is hyperpigmentation or
hypopigmentation, ie, an increase or decrease in normal skin colors.
Each may be considered to be primary or to be secondary to other
disorders.

A. Primary Pigmentary Disorders

1. Hyperpigmentation—The disorders in this category are nevoid,
congenital or acquired, and include pigmented nevi, ephelides
(juvenile  freckles), and  lentignes  (senile  freckles).
Hyperpigmentation occurs also in arsenical melanosis or in
association with Addison disease. Melasma (chloasma) occurs as
patterned hyperpigmentation of the face, usually as a direct effect of
estrogens. It occurs not only during pregnancy but also in 30-50%
of women taking oral contraceptives, and rarely in men. One report
suggests that such men have low testosterone and elevated
Iuteinizing hormone levels.

2. Hypopigmentation and depigmentation—The disorders in
this category are vitiligo, albinism, and piebaldism In vitiligo,



pigent cells (melanocytes) are destroyed (Figure 6-46). Vitiligo,
present in approximately 1% of the population, may be associated
with other autoimmune disorders such as autoimmune thyroid
disease, pernicious anemia, diabetes mellitus, and Addison disease.

B. Secondary Pigmentary Disorders

Any damage to the skin (irritation, allergy, infection, excoriation,
burns, or dermatologic therapy such as chemical peels and freezing
with liquid nitrogen) may result in hyperpigmentation or
hypopigmentation. Several disorders of clinical importance are
described below.

* Hirsutism s discussed in Chapter 26.

Figure 6-46. Vitiligo of the hands. (Courtesy of Richard P.
Usatine, MD; used, with permission, from Usatine RP, Smith MA,
Mayeaux EJ Jr, Chumley H, Tysinger J. The Color Atlas of
Family Medicine. McGraw-Hill, 2009.)

1. Hyperpigmentation—The most common type of secondary
hyperpigmentation occurs after another dermatologic condition,



such as acne, and is most commonly seen in moderately
complexioned persons (Asians, Hispanics, and light-skinned Affican
Anericans). It is called postinflammatory hyperpigmentation.

Pigmentation may be produced by certain drugs, eg, chloroquine,
chlorpromazine, minocycline, and amiodarone. Fixed drug eruptions
to phenolphthalein in laxatives, to TMP-SMZ, to NSAIDs, and to
tetracyclines, for example, are further causes.

2. Hypopigmentation—Leukoderma may conplicate atopic
dermatitis, lichen planus, psoriasis, DLE, and lichen simplex
chronicus. Practitioners must exercise special care in using liquid
nitrogen on any patient with olive or darker complexions, since
doing so may result in hypopigmentation or depigmentation, at times
permanent. Intralesional or intra-articular injections of high
concentrations of corticosteroids may also cause localized

temporary hypopigmentation.
Differential Diagnosis

The evaluation of pigmentary disorders is helped by Wood's light,
which accentuates epidermal  pigmentation and  highlights
hypopigmentation. Depigmentation, as seen in vitiligo, enhances with
Wood's  light examination,  whereas  postinflammatory
hypopigmentation does not.

Complications

Actinic keratoses and skin cancers are more likely to develop in
persons with vitiligo. Severe emotional trauma may occur in
extensive vitiigo and other types of hypopigmentation and
hyperpigmentation, particularly in naturally dark-skinned persons.

Treatment & Prognosis
A. Hyperpigmentation

Therapeutic bleaching preparations generally contain hydroquinone.
Hydroquinone ~ has  occasionally =~ caused  unexpected
hypopigmentation,  hyperpigmentation, or even secondary
ochronosis and pigmented milia, particularly with prolonged use.
The role of exposure to ultraviolet light cannot be over-stressed



as a factor promoting or contributing to most disorders of
hyperpigmentation, and such exposure should be minimized.

Melasma, ephelides, and postinflammatory hyperpigmentation may
be treated with varying success with 3-4% hydroquinone cream,
gel, or solution and a sunscreen containing UVA photoprotectants

(Avobenzone, Mexoryl, zinc oxide, titanium dioxide). Tretinoin
cream, 0.025-0.05%, may be added. Superficial melasma
responds well, but if there is predominantly dermal deposition of
pigment (does not enhance with Wood's light), the prognosis is
poor. Response to therapy takes months and requires avoidance of
sunlight. Hyperpigmentation often recurs after treatment if the skin is
exposed to ultraviolet light. Solar lentigines respond to liquid
nitrogen application. Tretinoin, 0.1% cream and tazarotene 0.1%
used over 10 months, will fade solar lentigines (liver spots),
hyperpigmented facial macules in Asians, and postinflammatory
hyperpigmentation in blacks. New laser systens for the removal of
epidermal and dermal pigments are available, and referral should be
considered for patients whose responses to medical treatment are
inadequate.

B. Hypopigmentation

In secondary hypopigmentation, repigmentation may occur
spontaneously. Cosmetics such as Covermark and Dermablend are
highly effective for concealing disfiguring patches. Therapy of vitiligo
is long and tedious, and the patient must be strongly motivated. If <
20% of the skin is involved (most cases), topical tacrolimus 0.1%
twice daily is the first-line therapy. A superpotent corticosteroid
may also be used, but local skin atrophy from prolonged use may
ensue. With 20-25% involvement, narrowband UVB or oral
PUVA is best. Severe phototoxic response (sun-burn) may occur
with PUVA. The face and upper chest respond best, and the
fingertips and the genital areas do not respond as well to treatment.
Years of treatment may be required. Newer techniques of using
epidermal autografts and cultured epidermis corbined with PUVA
therapy give hope for surgical correction of vitiligo.

Taieb A et al. Clinical practice. Vitiligo. N Engl J Med. 2009 Jan
8;360(2):160-9. [PMID: 19129529]

BALDNESS (Alopecia)



Baldness Due to Scarring (Cicatricial
Alopecia)

Cicatricial baldness may occur following chemical or physical
trauma, lichen planopilaris, bacterial or fingal infections, severe
herpes zoster, chronic DLE, scleroderma, and excessive ionizing
radiation. The specific cause is often suggested by the history, the
distribution of hair loss, and the appearance of the skin, as in lupus
erythematosus. Biopsy is useful in the diagnosis of scarring alopecia,
but specimens must be taken from the active border and not from
the scarred central zone.

Scarring alopecias are irreversible and permanent. It is important
to diagnose and treat the scarring process as early in its course as
possible.

Baldness Not Associated with
Scarring

Nonscarring alopecia may occur in association with various
systemmic diseases such as SLE, secondary syphilis, hyperthyroidism
or hypothyroidism, iron deficiency anemia, and pituitary
insufficiency. The only treatment necessary is prompt and adequate
control of the underlying disorder and usually leads to regrowth of
the hair.

Androgenetic (pattern) baldness, the most common form of
alopecia, is of genetic predetermination. The earliest changes occur
at the anterior portions of the calvarium on either side of the
“widow's peak’ and on the crown (vertex). The extent of hair loss
is variable and unpredictable. Minoxidil 5% is available over the
counter and can be specifically recommended for persons with
recent omset (< 5 years) and smaller areas of alopecia.
Approximately 40% of patients treated twice daily for a year will
have moderate to dense growth. Finasteride (Propecia), 1 mg orally
daily, has similar efficacy and may be additive to minoxidil. As
opposed to minoxidil, finasteride is used only in males.

Hair loss or thinning of the hair in women results fiom the same
cause as common baldness in men (androgenetic alopecia) and may
be treated with topical minoxidl. A workup consisting of
determination of serum testosterone, DHEAS, iron, total iron



binding capacity, thyroid function tests, and a complete blood count
will identify most other causes of hair thinning in premenopausal
women. Women who conplain of thin hair but show little evidence
of alopecia need follow-up, because > 50% of the scalp hair can be
lost before the clinician can perceive it.

Telogen effluvium is transitory increase in the number of hairs
in the telogen (resting) phase of the hair growth cycle. This may
occur spontaneously, may appear at the termination of pregnancy,
may be precipitated by “crash dieting” high fever, stress from
surgery or shock, malnutrition, or may be provoked by hormonal
contraceptives. Whatever the cause, telogen effluvium usually has a
latent period of 2-4 months. The prognosis is generally good. The
condition is diagnosed by the presence of large numbers of hairs
with white bulbs coming out upon gentle tugging of the hair. Counts
of hairs lost by the patient on combing or shampooing often exceed
150 per day, compared to an average of 70-100. In one study, a
major cause of telogen effluvium was found to be iron deficiency,
and the hair counts bore a clear relationship to serum iron levels.

Alopecia areata is of unknown cause but is believed to be an
immunologic process. Typically, there are patches that are perfectly
smooth and without scarring. Tiny hairs 2-3 mm in length, called
“exclamation hairs,” may be seen. Telogen hairs are easily dislodged
from the periphery of active lesions. The beard, brows, and lashes
may be involved. Involvement may extend to all of the scalp hair
(alopecia totalis) or to all scalp and body hair (alopecia universalis).
Severe forms may be treated by systemic corticosteroid therapy,
although recurrences follow discontinuation of therapy. Alopecia
areata is occasionally associated with Hashimoto thyroiditis,
pernicious anemia, Addison disease, and vitiligo.

Intralesional corticosteroids are frequently effective for alopecia
areata. Triamcinolone acetonide in a concentration of 2.5-10
mg/mL is injected in aliquots of 0.1 mL at approximately 1- to 2-cm
intervals, not exceeding a total dose of 30 mg per month for aduts.
Alternatively, anthralin 0.5% ointment, used daily, may help some
patients. Alopecia areata is usually self-limiting, with complete
regrowth of hair in 80% of patients with focal disease. Some mild
cases are resistant to treatment, as are the extensive totalis and
universalis types. Both topical diphency-prone and squaric acid
dibutylester, have been used to treat persistent alopecia areata. The
principle is to sensitize the skin, then intermittently apply weaker
concentrations to produce and mmintain a slight dermatitis. Hair



regrowth in 3—6 months in some patients has been reported to be
remarkable. Long-term safety and efficacy have not been
established. Support groups for patients with extensive alopecia
areata are very beneficial.

I n trichotillomania (the pulling out of one's own hair), the
patches of hair loss are irregular and short growing hairs are always
present, since they cannot be pulled out until they are long enough.
The patches are often unilateral, occurring on the same side as the
patient's dominant hand. The patient may be unaware of the habit.

Alkhalifah A et al. Alopecia areata update: part II. Treatment. J
Am Acad Dermatol. 2010 Feb;62(2):191-202. [PMID:
20115946]

Rogers NE et al. Medical treatments for male and female pattern
hair loss. J Am Acad Dermatol. 2008 Oct;59(4):547-66. [PMID:
18793935]

NAIL DISORDERS
1. Morphologic Abnormmlities of the Nails
Classification

Acquired nail disorders may be classified as local or those
associated with systemic or generalized skin diseases.

A. Local Nail Disorders

Onycholysis (distal separation of the nail plate from the nail bed,
usually of the fingers) is caused by excessive exposure to water,
soaps, detergents, alkalies, and industrial cleaning agents. Candidal
infection of the nail folds and subungual area, nail hardeners, and
drug-induced photosensitivity may cause onycholysis, as may
hyperthyroidism, hypothyroidism, and psoriasis.

1. Distortion of the nail occurs as a result of chronic
inflammation of the nail matrix underlying the eponychial
fold. Such changes may also be caused by warts, tumors,
or cysts, impinging on the nail matrix.

2. Discoloration and crumbly thickened nails are noted in
dermatophyte infection and psoriasis.



3. Allergic reactions (to resins in undercoats and polishes
or to nail glues) are characterized by onycholysis or by
grossly distorted, hypertrophic, and misshapen nails.

. Figure 6-47. Clubbing of the fingers in congenital heart disease.
(Courtesy of Richard P. Usatine, MD; used, with permission, from
Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H, Tysinger J.
The Color Atlas of Family Medicine. McGraw-Hil,, 2009.)

B. Nail Changes Associated with Systemic or Generalized Skin Diseases

Beau lines (transverse flrrows) may follow any serious systemic
illness.

1. Atrophy of the nails may be related to trauma or to
vascular or neurologic disease.

2. Clubbed fingers may be due to the prolonged hypoxemia
associated with cardiopulmonary disorders (Figure 6—47).
(See Chapter9.)

3. Spoon nails may be seen in anemic patients.

4. Stippling or pitting of the nails is seen in psoriasis,
alopecia areata, and hand eczema.



5. Nail hyperpigmentation may be caused by many
chemotherapedutic agents, but especially the taxanes.

Differential Diagnosis

Onychomycosis may cause nail changes identical to those seen in
psoriasis. Careful examination for more characteristic lesions
elsewhere on the body is essential to the diagnosis of the nail
disorders. Cancer should be suspected (eg, Bowen disease or
squamous cell carcinoma) as the cause of any persistent solitary
subungual or periungual lesion.

Complications

Toenail changes may lead to an ingrown nail—n turn often
complicated by bacterial infection and occasionally by exuberant
granulation tissue. Poor manicuring and poorly fitting shoes may
contribute to this complication. Cellulitis may result.

Treatment & Prognosis

Treatment consists usually of careful debridement and manicuring
and, above all, reduction of exposure to iritants (soaps, detergents,
alkali, bleaches, solvents, etc). Longitudinal grooving due to
temporary lesions of the matrix, such as warts, synovial cysts, and
other impingements, may be cured by removal of the offending
lesion.

2. Tinea Unguium (Onychomycosis)

Tinea unguium is a trichophyton infection of one or more (but rarely
all) fingernails or toenails. The species most commonly found is 77
rubrum.  “Saprophytic” fingi may rarely (< 5%) cause
onychonycosis.

The nails are lusterless, brittle, and hypertrophic, and the
substance of the nail is friable. Laboratory diagnosis is mandatory
since only 50% of dystrophic nails are due to dermatophytosis.
Portions of the nail should be cleared with 10% KOH and
examined under the microscope for hyphae. Fungi may also be
cultured. Periodic acid-Schiff stain of a histologic section of the nail



plate will also demonstrate the fingus readily. Each technique is
positive in only 50% of cases so several different tests may need to
be performed.

Onychomycosis is difficult to treat because of the long duration of
therapy required and the frequency of recurrences. Fingernails
respond more readily than toenails. For toenails, treatment is limited
to patients with discomfort, nability to exercise, and immune
compromise.

In general, systemic therapy is required to effectively treat nail
onychonycosis. Topical therapy has limited value and the
adjunctive value of surgical procedures is unproven. Fingernails can
virtually always be cured and toenails are cured 35-50% of'the time
and are clinically improved about 75% of the time. In all cases,
before treatment, the diagnosis should be confirmed. The costs of
the various treatment options should be known and the most cost-
effective treatment chosen. Drug interactions must be avoided.
Ketoconazole, due to its higher risk for hepatotoxicity, is not
recommended to treat any form of onychomycosis. For fingernails,
ultramicronized griseofulvin 250 mg orally three times daily for 6
months can be effective. Alternative treatments are (in order of
preference) oral terbinafine 250 mg daily for 6 weeks, oral
itraconazole 400 mg daily for 7 days each month for 2 months, and
oral itraconazole 200 mg daily for 2 months. Off-label use of
fluconazole, 400 mg once weekly for 6 months, can also be
effective, but there is limited evidence for this option. Once clear,
fingernails usually remain free of disease for some years.

Onychomycosis of the toenails does not respond to griseofulvin
therapy or topical treatments. The best treatment, which is also
FDA approved, is oral terbinafine 250 mg daily for 12 weeks. Liver
finction tests and a conplete blood count with platelets are
performed monthly during treatment. Pulse oral itraconazole 200 mg
twice daily for 1 week per month for 3 months is inferior to
standard terbinafine treatments, but it is an acceptable alternative for
those unable to take terbinafine. The courses of terbinafine or
itraconazole may need to be repeated 6 months after the first
treatment cycle if fungal cultures of the nail are still positive.

Crawford F et al. Topical treatments for fungal infections of the
skin and nails of the foot. Cochrane Database Syst Rev. 2007 Jul
18; (3):CD001434. [PMID: 17636672]



de Berker D. Clinical practice. Fungal nail disease. N Engl J Med.
2009 May 14;360(20):2108-16. [PMID: 19439745]

Scher RK et al. Onychomycosis: diagnosis and definition of cure. J
Am Acad Dermatol. 2007 Jun;56(6):939-44. [PMID: 17307276]

Welsh O et al. Onychonwycosis. Clin Dermatol. 2010 Mar 4;28(2):
151-9. [PMID: 20347657]

DERMATITIS MEDICAMENTOSA (Drug Eruption)

» Usually, abrupt onset of widespread, symmetric erythematous
eruption.

» May mimic any inflammatory skin condition.

» Constitutional symptons (malaise, arthralgia, headache, and
fever) may be present.

General Considerations

As is well recognized, only a minority of cutaneous drug reactions
result fiom allergy. Tiue allergic drug reactions involve prior
exposure, an “incubation” period, reactions to doses far below the
therapeutic range, muanifestations different from the usual
pharmacologic effects of the drug, involvement of only a small
portion of the population at risk, restriction to a limited number of
syndromes (anaphylactic and anaphylactoid, urticarial, vasculitic,
etc), and reproducibility.

Rashes are among the most common adverse reactions to drugs
and occur in 2-3% of hospitalized patients. Amoxicillin, TMP-
SMZ, and anpicillin or penicillin are the most common causes of
urticarial and maculopapular reactions. Toxic epidermal necrolysis
and Stevens-Johnson syndrome are most commonly produced by
sulfonamides and anticonvulsants. Phenolphthalein, pyrazolone
derivatives, tetracyclines, NSAIDs, TMP-SMZ, and barbiturates
are the major causes of fixed drug eruptions.



Clinical Findings
A. Symptoms and Signs

Drug eruptions are generally classified as “simple” or “complex.”
Sinple drug eruptions involve an exanthem, usually appear in the
second week of drug therapy, and have no associated constitutional
or laboratory findings. Antibiotics, including the penicillins and
quinolones are the most common causes. Complex drug eruptions
(also called drug-induced hypersensitivity syndromes) occur during
the third week of treatment on average and have constitutional and
laboratory findings. These may include fevers, chills, hematologic
abnormalities (especially eosinophilia), and abnormal liver or kidney
function. A mnemonic for complex eruptions is “DRESS” (DRug
Eruption with Eosinophilia and Systemic Symptoms). The most
common causes are the long-acting sulfonamides, allopurinol, and
anticonvulsants. The use of anticonvulsants to treat bipolar disorder
and chronic pain has led to an apparent increase in these reactions.
In patients of certain races, polymorphisms of antigen presenting
major histocompatibility (MHC) loci increases risk for the
development of severe drug eruptions. Coexistent reactivation of
Epstein-Barr virus, HHV-6, or cytomegalovirus is often present and
may be important in the pathogenesis of these complex drug
eruptions. Table 6-3 summarizes the types of skin reactions, their
appearance and distribution, and the common offenders in each
case.

Table 6-3. Skin reactions due to systemic drugs.



Reaction Appearante
Touic erythema Morbillform, maculopapels
exanthemalous reactians.
frythema multiforme major  Target-like lesions,
Bullae may ogcur,
Mutosal imvolvement.
Erythema nodosum inflammatory cutaneous
nodules.
llergic vasculitis Inflameatory changes may
present as wticaria that
lasts aver 24 hours, hemor-
Thagit napules( palpable
purpura”), vesicles, bullae,
OF MedEotic ulceis.
Exfoliative decmatilis and Red and scaly,
enythioderma

Photosemsitivity: increased
sensitivity o light, often of
ultraviolet A wavelengths,
bt may be dee to UVE o

Sunburn, vesicles, papules in
photodistribated pattem.

visible light as well
Deogr-related bupes May present with a
erythematosus photosensitive rash, ann-
Ian besions or psoriasis on
upper taunk.
Lichenoid and lichen Prugitic, erythematous o
panws-Hike eruptions violaceous polygonal pap-
ubes that goalesce of
expand ta form plaques.

Distribution and Comments

‘The most common skin reaction o
dugs. Olten more pronounced on
Ihl:-*lhnmﬂltuﬁmlla.

I previously expased pat
memhﬂm In
the first course of treatment, the
seventh to ninth days. Fever may
be prevent.

Usually tunk and proximal
extremities.

Usually limited to the extensor
aspects of the legs. May be
accompanied by fever, anthal-
gis, and pain.

Most severe on the legs.

‘Entire skin sufae,

Exposed skin of the lace, the neck,
and the baks of the hands and,
in women, the lower legs.
Eaggerated response 1o ultravio-
et light.

Less severe than systemic lupus

sparing the kid-
neys and central nervous system.
Recovery often follows drug
withdrawal.

May be in phato- o nonphotodis:
tributed pattern.

Common Offenders

Antibistics fespecially mkllh and
TMP-SMI), sullonamides and related
compounds (including thiazide diuretics,
Turosemide, and sulfomylurea hypogly-
cemic agents), and barbiturates.

Sulforamides, anticonvulsants, alopuringl
and NSAIDs.

Orall contraceplives.

Sulfonamides, phenyloin,
propylthiousradil,

Allopuringl, selfonamides, isoniatid,
anticorvulsants, gold, or carbam-
azepine.

Sulfonamides and sullonamide velated
compownds (thiazide divretics, fuis-
semide, sulfonylureas), tetracyclines,
phenothiarines, sulindac, amiodarone,
voriconazole, and NSAIDS.

Diltiazem, etavercept, "P*“Hmlﬂﬂl“
ide, infliximab, ksinopal

Carbamazepine, furosemide, gold salts,
hydroxychioroquine, methyldopa, phe-
nothiazines, propranolol, quinidine, qui-
ning, sulfonyfureas, tetracydines,
thiazides, and triprotiine_




Fixed drug eruptions Single of multiple demar- Recur 3t the same site whenthe.  Numerows drugs, including antimicicbials,

cated, round, erythematous  drug is repeated. analgesics: bacbituates, cardiovascular
plaques that often become  Hypetpigmentation, if present, drugs, heavy metals, anparasitic
hypeipigmented. remains after healing. aents, anthistamings, phenokphtha-
Iem ibuprolen, and naproxen.
Towic epidermal necrolysis Large sheets of erythema, Rae In adults, the eruption has oousred after
fallowed by separation, administration of many dasses of
‘which locks like scalded drugs, paticularly anticoew ulsants {lam-
skin. abigine and others), antibiotics, sulfon-
amides, and NSAIDS.
Urticaria Red, itchy wheals that vary in  Cheonic urticaria fs rarely caused Acwte urticaria: penicillins, NSAI
size fom < 1cm o many by drugs. sulfonami dasmuds.miuimms
eniimeters. May be Angioedema i commen in patients
accompanied by angioe- receiing ACE inhibitors.
dema.
Pigmentary changes Fiat bypespigmented aceas,  Forehead and cheeks (chloxsma, Dral contraceptives are the usual cause.

melasma). The most common
pigmentary disosder associated

with drug ingestion.
Impioverment is slow despite
slopping the drug,
Blue-gray discoboration. Light-expased areas. Chioepromazine and refated
phenothiarines.
Brown o1 blue-gray Generalized. Heavy metals (silver, gold, bismuth, and
pigmentation. asenic).
Yellow codor. Genevalized. Usually quinacrine.
Blue-black patches on the Minacy dine, chioroquine.
‘shins.
elue-black pigmentation of Chistoquine.
the nails and palate and
depigmentation of the hait
Slate-gray color. Primaiily in photoexposed areas. Amiodarne,
Erown discoloration of the Especially in more dakly Hydrowyurea.
nails. pigmented patients.

Paoriasifoam eruptions. Scaly red plaques. May be located on trunk and Antimakaitals, ithivm, [-blockers, and
extiemities. Palms and soles M3y twmar necrosis factor (THF)-inhibitoss.
be hyperkeratotic. May cause
psoniasifonn enuplion or worsen
"

Pityriasis rosea-like oval, red. shightly raised Mainly on the trunk Badbitueates, bismuth, captopril, dlonidine,

tions. patches with central scale. gold salts, methopromazine, meto-
prolal, metonidazole, and
Uripelennamine,

ACE, angiotensin-converting enzyme; NSADs, nonsteroidal anti-
inflammatory drugs.

B. Laboratory Findings
Routinely ordered blood work is of no value in the diagnosis of
simple drug eruptions. In complex drug eruptions, the CBC, liver

biochemical tests, and renal function tests should be monitored.
Skin biopsies may be helpful in making the diagnosis.

Differential Diagnosis



Observation after discontinuation, which may be a slow process,
helps establish the diagnosis. Rechallenge, though of theoretical
value, may pose a danger to the patient and is best avoided.

Complications

Some cutancous drug reactions may be associated with visceral
involverment. The organ systems involved depend on the individual
nmedication or drug class. Most common is an infectious
mononucleosis-like  illness and  hepatitis  associated ~ with
administration of anticonvulsants. Myocarditis may be a serious
conplication of drug-induced hypersensitivity syndrome. Months
after recovering from DRESS, patients may suffer hypothyroidism

Treatment

A. General Measures

Systemic munifestations are treated as they arise (eg, anemia,
icterus, purpura). Anthistamines may be of value in urticarial and
angionewrotic  reactions.  Epinephrine  1:1000, 0.5-1 mL
intravenously or subcutaneously, should be used as an emergency
measure. In complex eruptions, systemic corticosteroids may be
required, starting at about 1 mg/kg/d and tapering very slowly.

B. Local Measures

Extensive blistering eruptions resulting in erosions and superficial
ulcerations demand hospitalization and nursing care as for bumn
patients.

Prognosis

Drug rash usually disappears upon withdrawal of the drug and
proper treatment. Drug hypersensitivity syndromes may be
associated with autoimmune phenomena, including abnormal thyroid
finction. This can occur months after the hypersensitivity syndrome
has resolved.

Bahna SL et al. New concepts in the management of adverse drug
reactions. Allergy Asthma Proc. 2007 Sep—Oct;28(5): 517-24.
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Disorders of the
Eyes & Lids

Paul Riordan-Eva, FRCS, FRCOphth

REFRACTIVE ERRORS

Refractive errors are the most common cause of reduced clarity of
vision (visual acuity) and may be a readily treatable component of
poor vision in patients with other diagnoses. In the normal state
(emmetropia), objects at infinity are seen clearly. Focusing on
objects nearer than infinity requires an increase in the refractive
power of the crystalline lens by the process of accommodation. In
farsightedness (hyperopia), objects at infinity are not seen clearly
unless accommodation is used, and near objects may not be seen
because accommodative capacity is finite. Farsightedness is
corrected with plus (convex) lenses. In nearsightedness (myopia),
the unaccommodated eye focuses on objects closer than infinity.
The markedly nearsighted eye is able to focus on very near objects
without glasses. Objects beyond this distance cannot be seen
without the aid of cormective (minus, concave) lenses.
Astigmatism, in which the refractive errors in the horizontal and
vertical axes differ, is corrected with cylindrical lenses. Presbyopia
is the natural loss of accommodative capacity with age. Persons
with emmetropia usually notice inability to focus on objects at a
normal reading distance at about age 45. Farsighted individuals
experience symptons at an earlier age. Presbyopia is corrected
with plus lenses for near work.

Use of a pinhole will overcome most refractive errors and thus
allows their identification as a cause of reduced visual acuity.

1. Contact Lenses

Contact lenses are used mostly for correction of refractive errors,



for which they provide better optical correction than glasses, as well
as for management of diseases of the cornea, conjunctiva, or lids.
The major types of lenses are rigid (gas-permeable) and soft. Rigid
lenses, which need to be removed each day, are more durable and
easier to care for than soft lenses but are more difficult to tolerate.
Usually removed each day, soft lenses are available for extended
wear. Disposable soft lenses to be renewed daily, or less frequently
(up to monthly), are available.

Contact lens care includes cleaning and sterilization whenever the
lenses are to be reused and removal of protein deposits as required.
Sterilization is usually by chemical methods. For individuals
developing reactions to preservatives in contact lens solutions,
preservative-free systens are available.

The major risk ffom contact lens wear is bacterial, amebic, or
fingal comneal infection, potentially a blinding condition. Such
infections occur more commonly with soft lenses, particularly
extended wear, for which there is at least a fivefold increase in risk
of corneal ulceration compared with daily wear, and with certain
contact lens solutions. Contact lens wearers should be made aware
of the risks they face and ways to minimize them, such as avoiding
overnight wear and maintaining meticulous lens hygiene, including
not using tap water or saliva for lens cleaning. Whenever there is
ocular discomfort or redness, contact lenses should be removed.
Ophthalmologic care should be sought if symptoms persist.

When to Refer

Any contact lens wearer with an acute painful red eye must be
referred emergently to an ophthalmologist.

Cavanagh HD et al. Castrovigjo Lecture 2009: 40 years in search
of the perfect contact lens. Cornea. 2010 Oct;29(10):1075-85.
[PMID: 20622672]

Jeng BH et al. Epidemiology of ulcerative keratitis in Northern

California. Arch Ophthalmol. 2010 Aug:128(8):1022-8. [PMID:
20697003]

2. Surgical Correction



Various surgical techniques are available for the correction of
refractive errors, particularly nearsightedness. Laser corneal
refractive surgery reshapes the mid-portion (stroma) of the cornea
with an excimer laser. Laser assisted in situ keratomileusis
(LASIK), including femtosecond laser assisted LASIK
(IntraLASIK), and the surface ablation techniques epithelial LASIK
(Epi-LASIK), laser epithelial keratomileusis (LASEK), and
photorefractive keratectomy (PRK) differ according to how access
to the stroma is achieved. LASIK is most commonly performed
because postoperative visual recovery is rapid and there is little
postoperative discomfort, but it is contraindicated if the cornea is
relatively thin. Approximately 16 million procedures have been
performed worldwide with > 90% patient satisfaction after primary
surgery. However, outcomes for individual cases are not completely
predictable. It has been reported that repeated treatment is required
inup to 15% of patients and serious complications occur in up to
5%. Other refractive surgery techniques are extraction of the clear
crystalline lens with insertion of a single vision, multifocal or
accommodative intraocular lens, insertion of an intraocular lens
without removal of the crystalline lens (phakic intraocular lens),
intrastromal corneal ring segments (INTACS), and conductive
keratoplasty (CK). Topical atropine and pirenzepine, a selective
muscarinic antagonist, and rigid contact lens wear during sleep
(orthokeratology) are also being investigated for nearsightedness.

Messmer JJ. LASIK: a primer for family physicians. Am Fam
Physician. 2010 Jan;81(1):42—7. [PMID: 20052962]

O'Keefe M et al. Laser epithelial keratomileusis in 2010-a review.
Clin Experiment Ophthalmol. 2010 Mar;38(2):183-91. [PMID:
20398107]

Reynolds A et al. Excimer laser surface ablation-a review. Clin
Experiment Ophthalmol. 2010 Mar;38(2):168-82. [PMID:
20398106]

Sutton GL et al. Laser in situ keratomileusis in 2010-a review. Clin

Experiment Ophthalmol. 2010 Mar;38(2):192-210. [PMID:
20398108]

DISORDERS OF THE LIDS & LACRIMAL APPARATUS



1. Hordeolum

Hordeolum is a common staphylococcal abscess that is
characterized by a localized red, swollen, acutely tender area on the
upper or lower lid (Figure 7—1). Internal hordeolum is a meibomian
gland abscess that usually points onto the conjunctival surface of the
lid; external hordeolum or sty is smaller and on the margin.

Figure 7-1. External hordeolum (black arrow) and chalazion
(white arrow), which developed from an internal hordeolum.
(Courtesy of Richard P. Usatine, MD; used, with permission, from
Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H, Tysinger J.
The Color Atlas of Family Medicine. McGraw-Hil,, 2009.)

Warm compresses are helpful. Incision may be indicated if
resolution does not begin within 48 hours. An antibiotic ointment
(bacitracin or erythronycin) applied to the eyelid every 3 hours may
be beneficial during the acute stage. Internal hordeolum may lead to
generalized cellulitis of the lid.

2. Chalazion

Chalazion is a common granulomatous inflammation of a meibomian
gland that may follow an internal hordeolum (Figure 7-1). It is



characterized by a hard, nontender swelling on the upper or lower
lid with redness and swelling of the adjacent conjunctiva. If the
chalazion is large enough to impress the comea, vision will be
distorted. Treatment is usually by incision and curettage but
corticosteroid injection may also be effective.

Gilchrist H et al. Management of chalazia in general practice. Aust
Fam Physician. 2009 May;38(5):311-4. [PMID: 19458801]

3. Blepharitis

Blepharitis is a common chronic bilateral inflammatory condition of
the lid margins. Anterior blepharitis involves the eyelid skin,
eyelashes, and associated glands. It may be ulcerative, because of
infection by staphylococei, or seborrheic in association with
seborrhea of the scalp, brows, and ears. Posterior blepharitis
results from inflammation of the meibomian glands. There may be
bacterial infection, particularly with staphylococci, or primary
glandular dysfinction, in which there is a strong association with
acne rosacea.

Clinical Findings

Symptoms  are iritation, burning, and itching Inanterior
blepharitis, the eyes are ‘red-rimmed,” and scales or granulations
can be seen clinging to the lashes. In posterior blepharitis, the lid
margins are hyperemic with telangiectasias; the meibomian glands
and their orifices are inflamed, with dilation of the glands, plugging
of the orifices, and abnormal secretions. The lid margin is frequently
rolled inward to produce a mild entropion, and the tears may be
frothy or abnormally greasy.

Blepharitis is a common cause of recurrent conjunctivitis. Both
anterior and, more particularly, posterior blepharitis may be
complicated by hordeola or chalazions; abnormal lid or lash
positions, producing trichiasis; epithelial keratitis of the lower third
of the cornea; marginal corneal infiltrates; and inferior corneal
vascularization and thinning,

Treatment



Anterior blepharitis is usually controlled by cleanliness of the lid
margins, eyebrows, and scalp. Scales should be removed from the
lids daily with a hot wash cloth or a damp cotton applicator and
baby shampoo. In acute exacerbations, an antistaphylococcal
antbiotic eye ointment such as bacitracin or erythromycin is applied
daily to the lid margins. Antibiotic sensitivity studies may be helpful
in severe cases.

I nmild posterior blepharitis, regular meibomian gland
expression may be sufficient to control symptoms. Inflammation of
the conjunctiva and comea indicates a need for more active
treatment, including long-term low-dose oral antibiotic therapy,
usually with tetracycline (250 mg twice daily), doxycycline (100 mg
daily), minocycline (50-100 mg daily) or erythromycin (250 mg
three times daily), and possibly short-term topical corticosteroids,
eg, prednisolone, 0.125% twice daily. Topical therapy with
antbiotics such as ciprofloxacin 0.3% ophthalmic solution twice
daily may be helpful but should be restricted to short courses.

4. Entropion & Ectropion

Entropion (inward tuming of usually the lower lid) occurs
occasionally in older people as a result of degeneration of the lid
fascia, or may follow extensive scarring of the conjunctiva and
tarsus. Surgery is indicated if the lashes rub on the comea.
Botulinum toxin injections may also be used for temporary
correction of the involutional lower eyelid entropion of older people.

Ectropion (outward tumning of the lower lid) is common with
advanced age. Surgery is indicated if there is excessive tearing,
exposure keratitis, or a cosmetic problem

5. Tumors

Eyelid tumors are usually benign. Basal cell carcinoma is the most
common malignant tumor. Squamous cell carcinoma, meibomian
gland carcinoma, and malignant melanoma also occur. Surgery for
any lesion involving the lid margin should be performed by an
ophthalmologist or suitably trained plastic surgeon to avoid
deformity of the lid. Otherwise, small lesions can often be excised
by the nonophthalmologist. Histopathologic examination of eyelid
tumors should be routine, since 2% of lesions thought to be benign
clinically are found to be malignant. The Mohs technique of



intraoperative examination of excised tissue is particularly valuable
in ensuring complete excision so that the risk of recurrence is
reduced.

Bernardini FP. Management of malignant and benign eyelid lesions.
Curr Opin Ophthalmol. 2006 Oct;17(5)480-4. [PMID:
16932064]

6. Dacryocystitis

Dacryocystitis is infection of the lacrimal sac due to obstruction of
the nasolacrimal system. It may be acute or chronic and occurs
nost often in infants and in persons over 40 years. It is usually
unilateral.

The usual infectious organisms are Staphylococcus aureus and
B-hemolytic streptococci in acute dacryocystitis and S epidermidis,
anaerobic  streptococci,  or Candida  albicans i chronic
dacryocystitis.

Acute dacryocystitis is characterized by pain, swelling,
tenderness, and redness in the tear sac area; purulent material may
be expressed. In chronic dacryocystitis, tearing and discharge are
the principal signs, and mucus or pus may also be expressed.

Acute dacryocystitis responds well to systemic antibiotic therapy.
Surgical relief of the underlying obstruction is usually done electively
but may be performed urgently in acute cases. The chronic form
may be kept latent with antibiotics, but relief of the obstruction is the
only cure. In adults, the standard procedure for obstruction of the
lacrimal drainage system is dacryocystorhinostomy, which nvolves
surgical exploration of the lacrimal sac and formation of a fistula into
the nasal cavity; if necessary, the procedure can be supplemented
by nasolacrimal intubation.  Laser-assisted  endoscopic
dacryocystorhinostomy and balloon dilation or probing of the
nasolacrimal system are alternatives. Congenital nasolacrimal duct
obstruction is common and often resolves spontaneously. It can be
treated by probing of the nasolacrimal system and supplemented by
nasolacrimal intubation or balloon catheter dilation, if necessary.
Dacryocystorhinostomy is rarely required.

Eichhorn K et al. External vs. endonasal dacryocystorhinosotony:
six of one, a half dozen of the other? Curr Opin Ophthalmol. 2010



Sep;21(5):396-403. [PMID: 20651593]

Lee DW et al. Primary external dacryocystorhinostomy versus
primary endonasal dacryocystorhinostomy: a review. Clin
Experiment Ophthalmol. 2010 May;38(4):418-26. [PMID:
20665987]

CONJUNCTIVITIS

Conjunctivitis is the most common eye disease. It may be acute or
chronic. Most cases are due to viral or bacterial (including
gonococcal and chlamydial) infection. Other causes include
keratoconjunctivitis sicca, allergy, chemical irritants, and deliberate
self-harm. The mode of transmission of infectious conjunctivitis is
usually direct contact via fingers, towels, handkerchiefs, etc, to the
fellow eye or to other persons. It may be through contaminated eye
drops.

Conjunctivitis must be differentiated from acute uvelitis, acute
glaucoma, and corneal disorders (Table 7-1).

1. Viral Conjunctivitis

Adenovirus is the most common cause of viral conjunctivitis. There
is usually bilateral disease with copious watery discharge, often with
marked foreign body sensation, and a follicular conjunctivitis.
Infection spreads easily. Eye clinics and contaminated swimming
pools are sometimes the source of infection. Epidemic
keratoconjunctivitis, which may result in visual loss due to corneal
subepithelial infiltrates, is usually caused by adenovirus types 8, 19,
and 37. The disease lasts at least 2 weeks. Infection with
adenovirus types 3, 4, 7, and 11 is typically associated with
pharyngitis, fever, mmalise, and preauricular adenopathy
(pharyngoconjunctival fever). The disease usually lasts 10 days.
Viral conjunctivitis may also be due to herpes simplex virus (HSV),
when it is usually unilateral and may be associated with lid vesicles,
and enterovirus 70 or coxsackievirus A24 that characteristically
cause acute hemorrhagic conjunctivitis (see Chapter 32).

Table 7-1. The inflamed eye: Differential diagnosis of common
causes.
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Incidence Exisemely common Commen Uncomman Commen
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corneal infection

Except for HSV infection for which topical or systemic antivirals
may be prescribed, there is no specific treatment. Cold compresses
reduce discomfort and topical sulfonamides (or other antibiotics)
can be prescribed to prevent secondary bacterial infection. The
value of weak topical corticosteroids or topical cyclosporine for
corneal infiltrates due to adenoviral infection is uncertain.

2. Bacterial Conjunctivitis

The organisns isolated most commonly in bacterial conjunctivitis
are staphylococci, streptococci  (particularly S preumoniae),
Haemophilus species, Pseudomonas, and Moraxella. All may
produce a copious purulent discharge. There is no blurring of vision
and only mild discomfort. In severe cases, examination of stained
conjunctival scrapings and cultures is recommended.

The disease is usually self-limited, lasting about 10-14 days if
untreated. Topical sulfonamide (eg, sulfacetamide, 10% ophthalmic
solution or ointment three times a day) will usually clear the infection
in 2-3 days but the need for antibacterial therapy is disputed. The
use of topical fluoroquinolones is rarely justified for treatment of a
generally self-limiting, benign infection.

Tarabishy AB et al. Bacterial conjunctivitis: a review for internists.
Cleve Clin J Med. 2008 JuL;75(7):507—12. [PMID: 18646586]



A. Gonococcal Conjunctivitis

Gonococcal conjunctivitis, usually acquired through contact with
infected  genital secretions, typically causes copious purulent
discharge. It is an ophthalmologic emergency because corneal
involverment may rapidly lead to perforation. The diagnosis should
be confirmed by stained smear and culture of the discharge. A
single 1-g dose of intramuscular ceftriaxone is usually adequate.
(Fluoroquinolone resistance is common.) Topical antibiotics such as
erythromycin and bacitracin may be added. Other sexually
transmitted diseases, including chlamydiosis, syphilis, and HIV
infection, should be considered.

B. Chlamydial Keratoconjunctivitis

1. Trachoma—Trachomna is the most common infectious cause of
blindness worldwide, with approximately 40 million people affected
and 1.3 million with profound vision loss. Recurrent episodes of
infection in childhood manifest as bilateral follicular conjunctivitis,
epithelial ~ keratitis, and comneal vascularization (pannus).
Cicatrization of the tarsal conjunctiva leads to entropion and
trichiasis in adulthood, with secondary central corneal scarring.

Immunologic tests or polymerase chain reaction on conjunctival
samples will confirm the diagnosis but treatment should be started
on the basis of clinical findings. Single-dose therapy with oral
azithromycin, 20 mgkg, is the preferred drug treatment but
improvenents in hygiene and living conditions probably have
contributed more to the marked reduction in the prevalence of
trachoma during the past 25 years. Local treatment is not
necessary. Surgical treatment includes correction of eyelid
deformities and corneal transplantation.

2. Inclusion conjunctivitis—The agent of inclusion conjunctivitis is
a common cause of genital tract disease in adults. The eye is usually
involved following contact with genital secretions. The disease starts
with acute redness, discharge, and irritation. The eye findings
consist of follicular conjunctivitis with mild keratitis. A nontender
preauricular lymph node can often be palpated. Healing usually
leaves no sequelac. Diagnosis can be rapidly confirmed by
immunologic tests or polymerase chain reaction on conjunctival
sanples. Treatment is with a single-dose of azithromycin, 1 g orally.
Before treatment, all cases should be assessed for genital tract



infection so that management can be adjusted accordingly, and
other venereal diseases sought.

3. Dry Eyes (Keratoconjunctivitis Sicca)

This is a common disorder, particularly in older women.
Hypofunction of the lacrimal glands, causing loss of the aqueous
component of tears, may be due to aging, hereditary disorders,
systemic disease (eg, Sjogren syndrome), or systemic drugs.
Excessive evaporation of tears may be due to environmental factors
(eg, a hot, dry, or windy climate) or abnormalities of the lipid
component of the tear film, as in blepharitis. Mucin deficiency may
be due to vitamin A deficiency, or conjunctival scarring from
trachoma, Stevens-Johnson syndrome and related conditions,
nmucous membrane pemphigoid, burns, or topical drugs or their
preservatives.

Clinical Findings

The patient complains of dryness, redness, or foreign body
sensation. In severe cases, there is persistent marked discomfort,
with photophobia, difficulty in moving the eyelids, and often
excessive mucus secretion. In many cases, inspection reveals no
abnormulity, but on slit-lamp examination there are subtle
abnormalities of tear film stability and reduced volume of the tear
film meniscus along the lower lid. In more severe cases, damaged
corneal and conjunctival cells stain with 1% rose bengal. In the most
severe cases, there is marked conjunctival injection, loss of the
normal conjunctival and corneal luster, epithelial keratitis that may
progress to frank ulceration, and mucous strands. Schirmer test,
which measures the rate of production of the aqueous component of
tears, may be helpful.

Treatment

Aqueous deficiency can be treated with various types of artificial
tears. The simplest preparations are physiologic (0.9%) or hypo-
osmotic (0.45%) solutions of sodium chloride, which can be used
as frequently as every half-hour, but in most cases are needed only
three or four times a day. More prolonged duration of action can be
achieved with drop preparations containing methylcellulose,



polyvinyl alcohol, or polyacrylic acid (carbomers) or by using
petrolatum ointment or a hydroxypropyl cellulose (Lacrisert) insert.
Such mucomimetics are particularly indicated when there is mucin
deficiency. If there is tenacious mucus, mucolytic agents (eg
acetyleysteine, 20% one drop six times daily) may be helpful.
Autologous serum eye drops are used for severe dry eyes.
Presumably due to its effects on ocular surface and lacrimal gland
inflammation, cyclosporine (0.05% ophthalmic emulsion [Restasis]
twice a day) has been shown to be beneficial in moderate and
severe dry eyes with few adverse effects even in individuals treated
for up to 4 years.

Lacrimal punctal occlusion by canalicular plugs or surgery is
useful in severe cases. Blepharitis is treated as described above.
Associated blepharospasm may benefit from botulinum toxin
njections.

Artificial tear preparations are generally very safe and without
side effects. Preservatives included in some preparations to maintain
sterility are potentially toxic and allergenic and may cause keratitis
and cicatrizing conjunctivitis in frequent users. The development of
such reactions may be misinterpreted by both the patient and the
clinician as a worsening of the dry eye state requiring more frequent
use of the artificial tears and leading in turn to further deterioration,
rather than being recognized as a need to change to a preservative-
free preparation.

Donnenfeld E et al. Topical ophthalmic cyclosporine:
pharmacology and clinical uses. Surv Ophthalmol. 2009 May-Jun;
54(3):321-38. [PMID: 19422961]

Tavares Fde P et al. Dry eye disease. Semin Ophthalmol. 2010
May;25(3):84-93. [PMID: 20590418]

4. Allergic Eye Disease

Allergic eye disease is common and takes a number of different
forms but all are expressions of atopy, which may also manifest as
atopic asthma, atopic dermatitis, or allergic rhinitis.

Clinical Findings



Symptoms include itching, tearing, redness, stringy discharge and,
occasionally, photophobia and visual loss.

Allergic conjunctivitis is a benign disease, occurring usually in
late childhood and early adulthood. It may be seasonal (hay fever),
developing usually during the spring or summer, or perennial
Clinical signs are limited to conjunctival hyper-emia and edema
(chemosis), the latter at times being marked and sudden in onset.
'Vernal keratoconjunctivitis also tends to occur in late childhood
and early adulthood. It is usually seasonal, with a predilection for
the spring. Large “cobble-stone” papillae are noted on the upper
tarsal conjunctiva. There may be lymphoid follicles at the limbus.
Atopic keratoconjunctivitis is a more chronic disorder of
adulthood. Both the upper and the lower tarsal conjunctivas exhibit
a fine papillary conjunctivitis with fibrosis, resulting in forniceal
shortening and entropion with trichiasis. Staphylococcal blepharitis
is a complicating factor. Corneal involvement, including refractory
ulceration, is frequent during exacerbations of both vernal and
atopic keratoconjunctivitis. The latter may be complicated by
herpes simplex keratitis.

Treatment
A. Mild and Moderately Severe Allergic Eye Disease

Treatments include topical histamine H -receptor antagonist (Table
7-2), such as levocabastine hydrochloride 0.05% or emedastine
difumarate 0.05%, or ketorolac tromethamine 0.5%, a nonsteroidal
anti-inflammatory agent, four times daily. Ketotifen 0.025% two to
four times daily and bepotastine 1.5% twice daily, have histamine
Hj-receptor antagonist, mast cell stabilizer, and eosinophil inhibitor
activity. Olopatadine, 0.2% once daily or 0.1% twice daily;
azelastine, 0.05% twice daily; and epinastine, 0.05% twice daily
reduce symptoms by similar mechanisms. Topical mast cell
stabilizers, such as cromolyn sodium 4% or lodoxamide
tromethamine 0.1%, applied four times daily, or nedocromil sodium
2%, applied twice daily, produce longer-term prophylaxis but the
therapeutic response may be delayed. Topical vasoconstrictors and
antihistamines are of limited efficacy in allergic eye disease and may
produce rebound hyperemia and follicular conjunctivitis. Systemic
antihistamines (eg, loratadine 10 mg orally daily) may be useful in
prolonged atopic keratoconjunctivitis. In allergic conjunctivitis,



;peciﬁg allergeﬁs may be avoidable. In vernal kelz;tocorljliwﬁviﬁs, a
cooler climate often provides significant benefit.

Table 7-2. Topical ophthalmic agents.
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1Average wholesale price (AWP, for AB-rated generic when available) for
quantity listed. Source: Red Book, 2010, Thomas Reuters (Healthcare) Inc.
AWP may not accurately represent the actual pharmacy cost because wide
contractual variations exist among institutions.

2Nhny combination products containing antibacterials or antibacterials
and corticosteroids are available.

3Litte efficacy against gram-negative organisms (except Neisseria).
4Aplastic anemia has been reported with prolonged ophthalmic use.

SAiso indicated for prophylaxis of neonatal conjunctivitis due to Neisseria
gonorrhoeae or Chlamydia trachomatis.

6No gram-positive coverage.
7May produce rebound hyperemia and local reactions.

8Cross-sensiti\,ity to aspirin and other nonsteroidal anti-inflammatory
drugs.

9Long-term use increases intraocular pressure, causes cataracts and
predisposes to bacterial, herpes simplexvirus, and fungal keratitis.

10Less likelyto elevate intraocular pressure.
MMacular edema occurs in 30% of patients.
12Cardioselective (1) B-blocker.

13Teop1ic is not available in the United States.



14Nonselective (B1 and Bp) B-blocker. Monitor all patients for systemic
side effects, particularly exacerbation of asthma.
15Decreased night vision, headaches possible.

B. Acute Exacerbations and Severe Allergic Eye Disease

Topical corticosteroids (Table 7-2) are essential to the control of
acute exacerbations of both vernal and atopic keratoconjunctivitis.
Corticosteroid-induced side effects, including cataracts, glaucoma,
and exacerbation of herpes simplex keratitis, are major problems
but may be attenuated by the ester corticosteroid, loteprednol
0.5%. Topical cyclosporine or tacrolimus is also effective. Systemic
corticosteroid or other immunosuppressant therapy and even
plasmapheresis may be required in  severe  atopic
keratoconjunctivitis.

Bielory B et al. Atopic dermatitis and keratoconjunctivitis.
Immunol Allergy Clin North Am 2010 Aug;30(3):323-36.
[PMID: 20670816]

Guglielmetti S et al. Atopic keratoconjunctivitis and atopic
dermatitis. Curr Opin Allergy Clin Immunol. 2010 Oct;10(5):
478-85. [PMID: 20720488]

Kumar S et al. Modern approach to managing vernal
keratoconjunctivitis. Curr Allergy Asthma Rep. 2010
May;10(3):155-62. [PMID: 20425012]

PINGUECULA & PTERYGIUM

Pinguecula is a yellow elevated conjunctival nodule, more
commonly on the nasal side, in the area of the palpebral fissure. It is
common in persons over age 35 years. Pterygium is a fleshy,
triangular encroachment of the conjunctiva onto the nasal side of the
cornea and is usually associated with constant exposure to wind,
sun, sand, and dust (Figure 7-2). Pinguecula and pterygium are
often bilateral.

Pingueculae rarely grow but may become inflamed (pingueculitis).
Pterygia becone inflamed and may grow. No treatment is usually
required for inflammation of pinguecula or pterygium, but artificial
tears are often beneficial, and short courses of topical nonsteroidal



anti-inflammatory agents or weak corticosteroids (prednisolone,
0.125% three times a day) may be necessary.

Figure 7-2. A medial pterygium extending to the cornea.
(Courtesy of Paul D. Corneau; used, with permission, from Usatine
RP, Smith MA, Mayeaux EJ Jr, Chumley H, Tysinger J. The Color
Atlas of Family Medicine. McGraw-Hill, 2009.)

The indications for excision of pterygium are growth that
threatens vision by encroaching on the visual axis, marked induced
astigmatism, or severe ocular irritation. Recurrence is common and
often more aggressive than the primary lesion.

CORNEAL ULCER

Corneal ulcers are most commonly due to infection by bacteria,
viruses, fungi, or amebas. Noninfectious causes—all of which may
be conplicated by infection—include neurotrophic keratitis
(resulting from loss of corneal sensation), exposure keratitis (due to
inadequate eyelid closure), severe dry eyes, severe allergic eye
disease, and various inflammatory disorders that may be purely
ocular or part of a systemic vasculitis. Delayed or ineffective
treatment of corneal infection may lead to devastating consequences
with cormeal scarring or intraocular infection. Prompt referral is
essential.

Patients complain of pain, photophobia, tearing, and reduced
vision. The eye is red, with predominantly circumcorneal injection,



and there may be purulent or watery discharge. The corneal
appearance varies according to the organisis involved.

When to Refer

Any patient with an acute painful red eye and corneal abnormality
should be referred emergently to an ophthalmologist.

1. Bacterial Keratitis

Bacterial keratitis usually pursues an aggressive course. Precipitating
factors include contact lens wear—especially overnight wear—and
corneal trauma, including refiactive surgery. The pathogens most
commonly isolated are Pseudomonas ~ aeruginosa,
Preumococcus, Moraxella  species, and staphylococci. The
cornea is hazy, with a central ulcer and adjacent stromal abscess.
Hypopyon is often present. The ulcer is scraped to recover material
for Gram stain and culture prior to starting treatment with high-
concentration topical antibiotic drops applied hourly day and night
for at least the first 48 hours. Fluoroquinolones such as levofloxacin
0.5%, ofloxacin 0.3%, norfloxacin 0.3%, or ciprofloxacin 0.3% are
commonly used as first-line agents as long as local prevalence of
resistant organisms is low (Table 7-2). The fourth-generation
fluoroquinolones (moxifloxacin 0.5% and gatifloxacin 0.3% [not
available in the United States]), are also active against mycobacteria
but otherwise may not be preferable. Gram-positive cocci can also
be treated with a cephalosporin such as fortified cefazolin 10%; and
gramr-negative bacilli can be treated with an aminoglycoside such as
fortified tobramycin 1.5%. If no organisis are seen on Gram stain,
these two agents can be used together in areas where resistance to
fluoroquinolones is common. Adjunctive topical corticosteroid
therapy should only be prescribed by an ophthalmologist.

When to Refer

Any patient with suspected bacterial keratitis must be referred
emergently to an ophthalmologist.

Jeng BH et al. Epidemiology of ulcerative keratitis in Northern
California. Arch Ophthalmol. 2010 Aug;128(8):1022-8. [PMID:
20697003]



2. Herpes Simplex Keratitis

Herpes simplex keratitis is an important cause of ocular morbidity.
The ability of the virus to colonize the trigeminal ganglion leads to
recurrences that may be precipitated by fever, excessive exposure
to sunlight, or immunodeficiency.

The dendritic (branching) ulcer is the most characteristic
manifestation. More extensive (“geographic”) ulcers also occur,
particularly if topical corticosteroids have been used. These ulcers
are most easily seen after instillation of fluorescein and examination
with a blue light. Such epithelial disease in itself does not lead to
corneal scarring. It responds well to simple debridement and
patching. More rapid healing can be achieved by the addition of
topical antivirals, such as trifluridine drops, ganciclovir gel, or
acyclovir ointment (Table 7-2), or oral antivirals, such as acyclovir,
400 mg five times daily. Long-term oral acyclovir, 400 mg twice
daily, or valacyclovir, 500 mg once daily, reduces the rate of
recurrent epithelial disease, particularly in atopic individuals.

Stromal herpes simplex keratitis produces increasingly severe
corneal opacity with each recurrence. Topical antivirals alone are
insufficient to control stromal disease. Thus, topical corticosteroids
are used in combination, but steroid dependence is a common
consequence. Corticosteroids may also enhance viral replication,
exacerbating epithelial disease. Oral acyclovir, 200-400 mg five
times a day, is often helpful in the treatment of severe herpetic
keratitis. The role of topical cyclosporine is being determined.
Severe stromal scarring may require corneal grafting, but the overall
outcone is relatively poor. Caution: For patients with known or
possible herpetic disease, topical corticosteroids should be
prescribed only with ophthalmologic supervision.

When to Refer

Any patient with a history of herpes simplex keratitis and an acute
red eye should be referred urgently to an ophthalmologist.

Wilhelmus KR. Antiviral treatment and other therapeutic
interventions for herpes simplex virus epithelial keratitis. Cochrane
Database Syst Rev. 2010 Dec 8;12:CD002898. [PMID:



21154352]

Young RC et al. Incidence, recurrence, and outcomes of herpes
simplex virus eye disease in Olmsted County, Minnesota, 1976—
2007: the effect of oral antiviral prophylaxis. Arch Ophthalmol.
2010 Sep;128(9):1178-83. [PMID: 20837803]

3. Herpes Zoster Ophthalmicus

Herpes zoster frequently involves the ophthalmic division of the
trigeminal nerve. It presents with malaise, fever, headache, and
periorbital burning and itching. These symptoms may precede the
eruption by a day or more. The rash is initially vesicular, quickly
becoming pustular and then crusting. Involvement of the tip of the
nose or the lid margins predicts involvement of the eye. Ocular signs
include conjunctivitis, keratitis, episcleritis, and anterior uveitis, often
with elevated intraocular pressure. Recurrent anterior segment
inflammation, neurotrophic keratitis, and posterior subcapsular
cataract are long-term complications. Optic neuropathy, cranial
nerve palsies, acute retinal necrosis, and cerebral angiitis occur
infrequently. HIV infection is an important risk factor for herpes
zoster ophthalmicus and increases the likelihood of complications.

High-dose oral acyclovir (800 mg five times a day), valacyclovir
(1 g three times a day), or famciclovir (250-500 mg three times a
day) started within 72 hours after the appearance of the rash
reduces the incidence of ocular complications but not of
postherpetic neuralgia. Anterior uveitis requires treatment with
topical corticosteroids and cycloplegics. Neurotrophic keratitis is an
important cause of long-term morbidity.

When to Refer

Any patient with herpes zoster ophthalmicus and ocular symptoms
or signs should be referred urgently to an ophthalmologist.

AdamRS et al. Triaging herpes zoster ophthalmicus patients in the
emergency department: do all patients require referral? Acad
Emerg Med. 2010 Nov;17(11):1183-8. [PMID: 21175516]

Chen N et al. Corticosteroids for preventing postherpetic



neuralgia. Cochrane Database Syst Rev. 2010 Dec
8;12:CD005582. [PMID: 21154361]

LamFC et al. Herpes zoster ophthalmicus. BMJ. 2009 Aug
13;339:457-8. [PMID: 19679612]

4. Fungal Keratitis

Fungal keratitis tends to occur after comeal injury involving plant
material or in an agricultural setting, in eyes with chronic ocular
surface disease, and increasingly in contact lens wearers. It is
usually an indolent process, with the cornea characteristically having
multiple stromal abscesses and relatively little epithelial loss.
Intraocular infection is common. Corneal scrapings are cultured on
media suitable for fingi whenever the history or corneal appearance
is suggestive of fimgal disease. Diagnosis is often delayed and
treatment is difficult. Natamycin 5%, amphotericin 0.1-0.5%, and
voriconazole 1% are the most commonly used topical agents.
Systemic imidazoles may be helpful Comneal grafting is often
required.

Vaddavalli PK et al. Role of confocal microscopy in the diagnosis
of fngal and Acanthamoeba keratitis. Ophthalmology. 2011
Jan;118(1):29-35. [PMID; 20801515]

Yildiz EH et al. Update on fimgal keratitis from 1999 to 2008.
Cornea. 2010 Dec;29(12):1406-11. [PMID: 20847685]

5. Acanthamoeba Keratitis

Acanthamoeba infection is an important cause of keratitis in contact
lens wearers. Although severe pain with perineural and ring
infiltrates in the corneal stroma is characteristic, earlier forms with
changes confined to the corneal epithelium are identifiable.
Diagnosis is facilitated by confocal microscopy. Culture requires
specialized media. Treatment is hampered by the organisni's ability
to encyst within the corneal stroma. Topical biguanides are
probably the only effective primary treatment. Topical
corticosteroids may be beneficial. Corneal grafting may be required
affer resolution of infection to restore vision. Systemic anti-



inflammatory therapy is helpful if there is scleral involverment.

Dart JK et al. Acanthamoeba keratitis: diagnosis and treatment
update 2009. AmJ Ophthalmol. 2009 Oct;148(4)487-99.
[PMID: 19660733]

QianY et al. Clinical experience with Acanthamoeba keratitis at
the Cole Eye Institute, 1999-2008. Cornea. 2010 Sep;29(9):
1016-21. [PMID: 20539213]

ACUTE ANGLE-CLOSURE GLAUCOMA

» Older age group, particularly farsighted individuals.

» Rapid onset of severe pain and profound visual loss with “halos
» Red eye, steamy cornea, dilated pupil.

» Hard eye to palpation.

General Considerations

Primary acute angle-closure glaucoma occurs only with closure of a
preexisting narrow anterior chamber angle, for which the
predisposing factors are age, owing to enlargement of the crystalline
lens; farsightedness; and inheritance, being particularly prevalent
among Asians and Inuits. It may be precipitated by pupillary dilation
and thus can occur from sitting in a darkened theater, during times
of stress, following nonocular administration of anticholinergic or
sympathomimetic agents (eg, nebulized bronchodilators, atropine
for preoperative medication, antidepressants, bowel or bladder
antispasmodics, nasal decongestants, or tocolytics) or, rarely, from
pharmacologic mydriasis (see Precautions in Management of Ocular
Disorders, below). Secondary acute angle-closure glaucoma may
occur in anterior uveitis, dislocation of the lens, or topiramate
therapy. Symptons are the same as in primary acute angle-closure
glaucoma, but differentiation is important because of differences in
management. Chronic angle-closure glaucoma is  particularly



common in eastern Asia. It presents in the same way as open-angle
glaucoma (see below).

Clinical Findings

Patients with acute glaucoma usually seek treatment immediately
because of extreme pain and blurred vision, though there are
subacute cases. The blurred vision is associated with halos around
lights. Nausea and abdominal pain may occur. The eye is red, the
cornea steamy, and the pupil moderately dilated and nonreactive to
light. Intraocular pressure is usually over 50 mm Hg, producing a
hard eye on palpation.

Differential Diagnosis

Acute glaucoma nust be differentiated from conjunctivitis, acute
uveitis, and corneal disorders (Table 7-1).

Treatment
A. Primary

Initial treatment in primary angle-closure glaucoma is reduction of
intraocular  pressure. A single 500-mg intravenous dose of
acetazolamide, followed by 250 mg orally four times a day, is
usually sufficient. Osmotic diuretics such as oral glycerin and
intravenous urea or mannitol—the dosage of all three being 1-2
gkg—may be necessary if there is no response to acetazolamide.
Laser therapy to the peripheral iris (iridoplasty) or anterior chamber
paracentesis is also effective. Once the intraocular pressure has
started to fall, topical 4% pilocarpine, 1 drop every 15 minutes for
1 hour and then four times a day, is used to reverse the underlying
angle closure. The definitive treatment is laser peripheral iridotomy
or surgical peripheral iridectomy. Cataract extraction is a possible
alternative. If it is not possible to control the intraocular pressure
medically, glaucoma drainage surgery as for uncontrolled open-
angle glaucoma (see below) may be required.

All patients with primary acute angle-closure should undergo
prophylactic laser peripheral iridotomy to the unaffected eye, unless
that eye has already undergone cataract or glaucoma surgery.



Whether prophylactic laser peripheral iridotomy should be
undertaken in asymptomatic patients with narrow anterior chamber
angles is uncertain and mainly influenced by the risk of the more
common chronic angle-closure (see below).

B. Secondary

In secondary acute angle-closure glaucoma, systemic acetazolamide
is also used, with or without osmotic agents. Further treatment is
determined by the cause.

Prognosis

Untreated acute angle-closure glaucoma results in severe and
permanent visual loss within 2-5 days after onset of symptoms.
Affected patients need to be observed for development of chronic
glaucoma.

When to Refer

Any patient with suspected acute angle-closure glaucoma must be
referred emergently to an ophthalmologist.

Razeghinejad MR et al. Tatrogenic glaucoma secondary to
medications. AmJ Med. 2011 Jan;124(1)20-5. [PMID:
21092926]

Subak-Sharpe I et al. Pharmacological and environmental factors
in primary angle-closure glaucoma. Br Med Bull. 2010;93:125—
43. [PMID: 19933218]

Tan GS et al. Is routine pupil dilation safe among Asian patients

with diabetes? Invest Ophthalmol Vis Sci. 2009 Sep;50(9): 4110
3. [PMID: 19443719]

CHRONIC GLAUCOMA



» No symptons in early stages.

» Insidious progressive bilateral loss of peripheral vision, resulting in
tunnel vision but preserved visual acuities.

» Pathologic cupping of the optic disks.

» Intraocular pressure is usually elevated.

General Considerations

Chronic glaucoma is characterized by gradually progressive
excavation (“cupping”) and pallor of the optic disk with loss of
vision progressing from slight constriction of the peripheral fields to
conplete blindness. In chronic open-angle glaucoma, primary or
secondary, the intraocular pressure is elevated due to reduced
drainage of aqueous fluid through the trabecular meshwork. In
chronic angle-closure glaucoma, flow of aqueous fluid into the
anterior charmber angle is obstructed. In normal-tension glaucoma,
intraocular pressure is not elevated but the same pattern of optic
nerve damage occurs, probably due to vascular insufficiency.

Primary open-angle glaucoma is bilateral. There is an increased
prevalence in first-degree relatives of affected individuals and in
diabetic patients. In blacks, it is more frequent, occurs at an earlier
age, and results in more severe optic nerve damage. Secondary
open-angle glaucoma may result flom uveitis; ocular trauma; or
corticosteroid therapy, whether it is topical, systemic, inhaled, or
administered by nasal spray.

In the United States, it is estimated that 2% of people over 40
years of age have glaucoma, affecting more than 2 million individuals
and being three times more prevalent in blacks. At least 25% of
cases are undetected. Over 90% of cases are of the open-angle
type. Worldwide, about 4.5 million people are bilaterally blind from
chronic open-angle glaucoma and 4 million, of which approximately
50% live in China, are bilaterally blind from chronic angle-closure
glaucoma.

Clinical Findings

Because initially there are no symptoms, chronic glaucoma is often
suspected at a routine eye test. Diagnosis requires consistent and
reproducible abnormalities in at least two of three parameters—
optic disk, visual field, and intraocular pressure. Optic disk cupping



is identified as an absolute increase or an asymmetry between the
two eyes of the ratio of the diameter of the optic cup to the
diameter of the whole optic disk (cup-disk ratio, Figures 7-3 and
7-4). (Cup-disk ratio greater than 0.5 or 0.2 or more asymmetry
between eyes is suggestive.) Visual field abnormalities initially
develop in the paracentral region, followed by constriction of the
peripheral visual field. Central vision remains good until late in the
disease. The normal range of intraocular pressure is 10-21 mm Hg.

gure 7-3. normal eye with a normal optic cup-to-disk ratio of
0.4. (Courtesy of Paul D. Corneau; used, with permission, from
Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H, Tysinger J.
The Color Atlas of Family Medicine. McGraw-Hill, 2009.)



Figure 7-4. glaucoma with an increased optic cupto-disk ratio
0f 0.8. (Courtesy of Paul D. Corneau; used, with permission, from
Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H, Tysinger J.
The Color Atlas of Family Medicine. McGraw-Hill, 2009.)

In many individuals, elevated intraocular pressure is not
associated with optic disk or visual field abnormalities. These
persons  with ocular hypertension are at increased risk for
glaucoma. Treatment to reduce intraocular pressure is justified if
there is a moderate to high risk, determined by several factors,
including age, optic disk appearance, level of intraocular pressure,
and corneal thickness. A significant proportion of eyes with primary
openrangle glaucoma have normal intraocular pressure when it is
first measured, and only repeated measurements identify the
abnormally high pressure. In normal-tension glaucoma, intraocular
pressure is always within the normal range despite repeated
measurement.

There are many causes of optic disk abnormalities or visual field
changes that mimic glaucoma, and visual field testing may prove
unreliable in some patients, particularly in the older age group.

The diagnosis of glaucoma is not always straightforward,
hampering the effectiveness of screening programs.



Prevention

All persons over age 50 years should have intraocular pressure
measurement and optic disk examination every 3-5 years. In
persons with diabetes and in individuals with a family history of
glaucoma, annual examination is indicated. Regular ophthalmic
screening should be considered in patients taking long-term oral or
combined intranasal and inhaled corticosteroid therapy.

Treatment

A. Medications

The prostaglandin analogs (latanoprost 0.005%, bimatoprost
0.03%, travoprost 0.004%, and tafluprost 0.0015% once daily at
night, and unoprostone 0.15% twice daily) are commonly used as
first-line therapy because of their efficacy, their lack of systemic side
effects, as well as the convenience of once-daily dosing (except
unoprostone) (Table 7-2). All may produce conjunctival
hyperemia, permanent darkening of the iris and eyebrow color, and
increased eyelash growth. Latanoprost has been associated with
reactivation of uveitis and macular edema. Tafluprost is not available
in the United States.

Topical B-adrenergic blocking agents such as timolol 0.25% or
0.5%, carteolol 1%, levobunolol 0.5%, and metipranolol 0.3%
solutions twice daily or timolol 0.25% or 0.5% gel once daily may
be used alone or in combination with a prostaglandin analog. They
are contraindicated in patients with reactive airway disease or heart
failure. Betaxolol, 0.25% or 0.5%, a B-receptor selective blocking
agent, is theoretically safer in reactive airway disease but less
effective at reducing intraocular pressure. Brimonidine 0.2%, a
selective ap-agonist, and dorzolamide 2% or brinzolamide 1%,
topical carbonic anhydrase inhibitors, also can be used in addition
to a prostaglandin analog or a -blocker (twice daily) or as initial
therapy when prostaglandin  analogs and B-blockers are
contraindicated  (brimonidine twice daily, dorzolamide and
brinzolamide three times daily). All three are associated with allergic
reactions. Combination drops Xalacom (latanoprost 0.005% and
timolol 0.5%), Ganfort (bimatoprost 0.03% and timolol 0.5%), and
DuoTrav (travoprost 0.004% and timolol 0.5%), each used once



daily, and Cosopt (dorzolamide 2% and timolol 0.5%), Azarga
(brinzolamide 1% and timolol 0.5%), and Combigan (brimonidine
0.2% and timolol 0.5%), each used twice daily improve compliance
when multiple medications are required.

Apraclonidine, 0.5-1%, another ap-agonist, can be used three
times a day to postpone the need for surgery in patients receiving
maximal medical therapy, but long-term use is limited by drug
reactions. It is more commonly used to control acute rises in
intraocular pressure such as after laser therapy. Pilocarpine 1-4%,
epinephrine, 0.5-1%, and the prodrug dipivefiin, 0.1%, are rarely
used because of adverse effects. Oral carbonic anhydrase inhibitors
(eg, acetazolamide) may still be used on a long-term basis if topical
therapy is inadequate and surgical or laser therapy is inappropriate.

B. Laser Therapy and Surgery

Laser trabeculoplasty is used as an adjunct to topical therapy to
defer surgery and is also advocated as primary treatment. Surgery is
generally undertaken when intraocular pressure is inadequately
controlled by medical and laser therapy, but it may also be used as
primary treatment. Trabeculectomy remains the standard
procedure. Adjunctive treatment with subconjunctival mitomycin or
fluorouracil is used perioperatively or postoperatively in difficult
cases. Viscocanalostomy and deep sclerectomy with collagen
implant—two alternative procedures that avoid a full-thickness
incision into the eye—may be as effective as trabeculectomy but are
more difficult to perform.

In chronic angle-closure glaucoma, laser peripheral iridotomy or
surgical peripheral iridectomy may be helpfil. In patients with
asynmptomatic narrow anterior chamber angles, which includes
about 10% of Chinese adults, prophylactic laser peripheral
iridotomy can be performed to reduce the risk of acute and chronic
angle-closure glaucoma. However, there are concerns about the
efficacy of such treatment and the risk of cataract progression and
corneal decompensation. In the United States, about 1% of people
over age 35 years have narrow anterior chamber angles, but acute
and chronic angle-closure are sufficiently uncommon that
prophylactic therapy is not generally advised.

Prognosis



Untreated chronic glaucoma that begins at age 40-45 years will
probably cause complete blindness by age 60-65. Early diagnosis
and treatment can preserve useful vision throughout life. In primary
openrangle glaucoma—and if treatment is required in ocular
hypertension—the aim is to reduce intraocular pressure to a level
that will adequately reduce progression of visual field loss. In eyes
with marked visual field or optic disk changes, intraocular pressure
must be reduced to less than 16 mm Hg In normal-tension
glaucoma with progressive visual field loss, it is necessary to achieve
even lower intraocular pressure such that surgery is often required.

When to Refer

All patients with suspected chronic glaucoma should be referred to
an ophthalmologist.

Francis BA et al. Population and high risk group screening for
glaucoma: The Los Angeles Latino Eye Study. Invest Ophthalmol
Vis Sci. 2011 Jan 18. [Epub ahead of print] [PMID: 21245400]

Guedes G et al. Glaucoma and aging. Curr Aging Sci. 2011 Jan
14. [Epub ahead of print] [PMID: 21235491]

Kwon YH et al. Primary open-angle glaucoma. N Engl ] Med.
2009 Mar 12;360(11):1113-24. [PMID: 19279343]

Sihota R. Lasers in primary open angle glaucoma. Indian J
Ophthalmol. 2011 Jan;59(Suppl):S114-7. [PMID: 21150022]

Trikudanathan S et al. Optimum management of glucocorticoid-
treated patients. Nat Clin Pract Endocrinol Metab. 2008 May;
4(5)262-71. [PMID: 18349823]

UVEITIS

» Usually immunologic but possibly infective or neoplastic.
» Acute nongranulomatous anterior uveitis: pain, redness,
photophobia, and visual loss.



» Granulomatous anterior uveitis: blurred vision in a mildly inflamed
eye.
» Posterior uveitis: gradual loss of vision in a quiet eye.

General Considerations

Intraocular inflammation (uveitis) is classified into acute or chronic,
and nongranulomatous or granulomatous according to the clinical
signs, or by its distribution—anterior or posterior uveitis,
predominantly affecting the anterior or posterior segments of the
eye, or panuveitis, in which both segments are affected equally. The
common types are acute nongranulomatous anterior uveitis,
granulomatous anterior uveitis, and posterior uveitis.

In most cases, the pathogenesis of uveitis is primarily
immunologic, but infection may be the cause, particularly in
immunodeficiency states. The systemic disorders associated with
acute nongranulomatous anterior uveitis are the HLA-B27-related
conditions ankylosing spondylitis, reactive arthritis, psoriasis,
ulcerative colitis, and Crohn disease. Behget syndrome produces
both anterior uveitis, with recurrent hypopyon but little discomfort,
and posterior uveitis, characteristically with branch retinal vein
occlusions. Both herpes simplex and herpes zoster infections may
cause nongranulomatous anterior uveitis as well as retinitis (acute
retinal necrosis), which has a very poor prognosis.

Diseases producing granulomatous anterior uveitis also tend to be
causes of posterior uveitis. These include sarcoidosis,
toxoplasmosis,  tuberculosis, ~ syphilis, Vogt-Koyanagi-Harada
syndrome  (bilateral uveitis associated with alopecia, poliosis
[depigmented eyelashes, eyebrows, or hair], vitiigo, and hearing
loss), and sympathetic ophthalmia following penetrating ocular
trauma. In toxoplasmosis, there may be evidence of previous
episodes of retinochoroiditis. Syphilis characteristically produces a
“salt and pepper” findus but may present with a wide variety of
clinical manifestations. The other principal pathogens responsible for
ocular inflammation in HIV infection (see below) are cytomegalo-
virus (CMV), herpes simplex and herpes zoster viruses,
mycobacteria, Cryptococcus, Toxoplasma, and Candida.

Autoimmune retinal vasculitis and pars planitis (inter-mediate
uveitis) are idiopathic conditions that produce posterior uveitis.



Clinical Findings

Anterior uveitis is characterized by inflammatory cells and flare
within the aqueous. In severe cases, there may be hypopyon
(layered collection of white cells) and fibrin within the anterior
chamber. Cells may also be seen on the corneal endothelium as
keratic precipitates (KPs). In granulomatous uveitis, these are large
“mutton-fat” KPs, and iris nodules mmy be seen. In
nongranulomatous uveitis, the KPs are smaller and iris nodules are
not seen. The pupil is usually small, and with the development of
posterior synechiae (adhesions between the iris and anterior lens
capsule), it also becomes irregular.

Nongranulomatous anterior uveitis tends to present acutely with
unilateral  pain, redness, photophobia, and visual loss.
Granulomatous anterior uveitis is more indolent, causing blured
vision in a mildly inflamed eye.

In posterior uveitis, there are cells in the vitreous. Inflammatory
lesions may be present in the retina or choroid. Fresh lesions are
yellow, with indistinct margins, and there may be retinal
hemorrhages, whereas older lesions have more definite margins and
are commonly pigmented. Retinal vessel sheathing may occur
adjacent to such lesions or more diffusely. In severe cases, vitreous
opacity precludes visualization of retinal details.

Posterior uveitis tends to present with gradual visual loss in a
relatively quict eye. Bilateral involvement is common. Visual loss
may be due to vitreous haze and opacities, inflammatory lesions
mnvolving the macula, macular edema, retinal vein occlusion or,
rarely, associated optic neuropathy.

Differential Diagnosis

Retinal detachment, intraocular tumors, and central nervous system
Iymphoma may all masquerade as uveitis.

Treatment

Anterior uveitis usually responds to topical corticosteroids.
Occasionally, periocular corticosteroid injections or even systemic
corticosteroids may be required. Dilation of the pupil is important to
relieve discomfort and prevent posterior synechiae. Posterior



uveitis more commonly requires systemic or intravitreal
corticosteroid therapy and occasionally systemic
immunosuppression with agents such as azathioprine, tacrolimus,
cyclosporine, or mycophenolate. The value of biologic therapies is
being evaluated. Pupillary dilation is not usually necessary.

If an infectious cause is identified, specific antimicrobial therapy
may be indicated. In general, the prognosis for anterior uveitis,
particularly the nongranulomatous type, is better than that for
posterior uveitis.

When to Refer

. Any patient with suspected acute uveitis should be



referred urgently to an ophthalmologist or emergently if
visual loss or pain is severe.

« Any patient with suspected chronic uveitis should be
referred to an ophthalmologist, urgently if there is more than
mild visual loss.

When to Admit

Patients with severe uveitis, particularly those requiring intravenous
therapy, may require hospital admission.

Cumningham ET Jr et al. Practical approach to the use of
corticosteroids in patients with uveitis. Can J Ophthalmol. 2010
Aug;45(4)352-8. [PMID: 20648092]

Guly CM et al. Investigation and management of uveitis. BMJ.
2010 Oct 13;341:c4976. [PMID: 20943722]

CATARACT

» Gradually progressive blurred vision.
» No pain or redness.
» Lens opacities (may be grossly visible).

General Considerations

Cataract is opacity of the crystalline lens. It is the leading cause of
blindness worldwide, but access to treatment and quality of
outcome are still limited in many areas. Cataracts are usually
bilateral. They may be congenital (owing to intrauterine infections
such as rubella and CMV, or inborn errors of metabolism such as
galactosemia); traumatic; or secondary to systemic disease
(diabetes, myotonic dystrophy, atopic dermatitis), systemic or
inhaled corticosteroid treatment, or uveitis; but senile cataract is by
far the most common type. Most persons over age 60 have some
degree of lens opacity. Cigarette smoking increases the risk of



cataract formation.
Clinical Findings

The predominant symptom is progressive blurring of vision. Glare,
especially in bright light or when driving at night; change of focusing,
particularly development of nearsightedness; and monocular double
vision may also occur.

Even in its early stages, a cataract can be seen through a dilated
pupil with an ophthalmoscope or slit lamp. As the cataract matures,
the retina will become increasingly more difficult to visualize, until
finally the fimdus reflection is absent and the pupil is white.

Treatment

In adults, functional visual impairment is the prime criterion for
surgery. The cataract is usually removed by one of the techniques in
which the posterior lens capsule remains (extracapsular), thus
providing support for a prosthetic intraocular lens that dispenses
with the need for heavy cataract glasses or contact lenses. Laser
treatment may be required subsequently if the posterior capsule
opacifies. Ultrasonic fragmentation (phacoemuilsification) of the lens
nucleus and foldable intraocular lenses allow cataract surgery to be
performed through a small incision without the need for sutures, thus
reducing the postoperative complication rate and accelerating visual
rehabilitation. Multifocal and accommodative intraocular lenses
reduce the need for both distance and reading glasses.

Management of congenital cataract is complicated by additional
technical difficulties during surgery, changes in the optics of the eye
with growth influencing choice of intraocular lens power, and
treatment of associated amblyopia.

Prognosis

In the developed world, cataract surgery in adults improves visual
acuity in 95% of cases, whereas in less developed areas the
outcomne is less good, in part due to uncorrected refractive error. In
the other 5%, there is preexisting retinal damage or operative or
postoperative  conplications. Treatment with ~-antagonists,
particularly with tamsulosin for benign prostatic hyperplasia, or with



risperi-done  for psychiatric disease increases the risk of
intraoperative  (floppy iris  syndrome) and postoperative
conplications.

When to Refer

Patients with cataracts should be referred to an ophthalmologist
when their visual impairment adversely affects their everyday
activities.

Chatzralli IP et al. Risk factors for intraoperative floppy iris
syndrome: A Meta-Analysis. Ophthalmology. 2011 Apr; 118(4):
730-50. [PMID: 21168223]

Hildreth CJ et al. JAMA patient page. Cataracts. JAMA. 2009
May 20;301(19)22060. [PMID: 19454646]

Rao GN et al. The global burden of cataract. Curr Opin
Ophthalmol. 2010 Nov 23. [Epub ahead of print] [PMID:
21107260]

RETINAL DETACHMENT

» Curtain spreading across field of vision or sudden onset of visual
loss in one eye.

» No pain or redness.

» Detachment seen by ophthalmoscopy.

General Considerations

Most cases of retinal detachment are due to development of a
retinal tear (thegmatogenous retinal detachment). This is usually
spontaneous, is related to changes in the vitreous, and generally
occurs in persons over 50 years of age. Nearsightedness and
cataract extraction are the two most common predisposing causes.
Retinal tear may also be caused by penetrating or blnt ocular



trauma. Once there is a tear in the retina, fluid vitreous is able to
pass through the tear and lodge behind the sensory retina. This,
combined with vitreous traction and the pull of gravity, results in
progressive detachment.

Tractional retinal detachment occurs when there is pre-retinal
fibrosis, such as in association with proliferative retinopathy
secondary to diabetic retinopathy or retinal vein occlusion. Serous
retinal detachment results from accumulation of subretinal fluid, such
as in neovascular age-related macular degeneration or secondary to
choroidal tumors.

Clinical Findings

Rhegmatogenous retinal detachment usually starts in the superior
temporal area and spreads rapidly, causing visual field loss that
starts inferiorly and expands upwards. Central vision remains intact
until the macula becomes detached. On ophthalmoscopic
examination, the retina is seen hanging in the vitreous like a gray
cloud. One or more retinal tears will usually be found on further
examination.

In traction retinal detachment, there is irregular retinal elevation
with fibrosis. With serous retinal detachment, the retina is dome-
shaped and the subretinal fluid may shift position with changes in
posture.

Treatment

Treatment of rhegmatogenous retinal detachments is directed at
closing the retinal tears. A permanent adhesion between the
neurosensory retina, the retinal pigment epithelium, and the choroid
is produced in the region of the tears by laser photocoagulation to
the retina or cryotherapy to the sclera. Indentation of the sclera with
a silicone sponge or buckle; subretinal fluid drainage via an incision
in the sclera; or injection of an expansile gas into the vitreous cavity,
possibly following intraocular surgery to remove the vitreous (pars
plana vitrectomy) may be required to achieve apposition of the
neurosensory retina to the retinal pigment epithelium while the
adhesion is developing. Certain types of uncomplicated retinal
detachment may be treated by pneumatic retinopexy, in which an
expansile gas is injected into the vitreous cavity followed by



positioning of the patient's head to facilitate reattachment of the
retina. Once the retina is repositioned, the tear is sealed by laser
photocoagulation or cryotherapy; these two methods are also used
to seal retinal tears without associated detachment.

In conplicated retinal detachments—particularly those in which
fibroproliferative tissue has developed on the surface of the retina or
within the vitreous cavity, ie, traction retinal detachments—retinal
reattachment can be accomplished only by pars plana vitrectomy,
direct manipulation of the retina, and internal tamponade of the
retina with air, expansile gases, or even silicone oil. (The presence
of an expansile gas within the eye is a contraindication to air travel,
mountaineering at high altitude, and nitrous oxide anesthesia. Such
gases persist in the globe for weeks after surgery.) Treatment of
serous retinal detachments is determined by the underlying cause.

Prognosis

About 80% of uncomplicated rhegmatogenous retinal detachments
can be cured with one operation; an additional 15% will need
repeated operations; and the remainder never reattach. The visual
prognosis is worse if the macula is detached or if the detachment is
of long duration. Without treatment, retinal detachment often
becones total within 6 months. Spontaneous detachments are
ultimately bilateral in up to 25% of cases.

When to Refer

All cases of retinal detachment must be referred urgently to an
ophthalmologist, emergently if central vision is good because this
indicates that the macula has not detached. During transportation,
the patient's head is positioned so that the detached portion of the
retina will fall back with the aid of gravity.

Hatten B et al. Retinal detachment. Emerg Med J. 2011 Jan;
28(1):83. [PMID: 20378746]

Kang HK et al. Management of retinal detachment: a guide for
non-ophthalmologists. BMJ. 2008 May 31;336(7655):1235-40.
[PMID: 18511798]



VITREOUS HEMORRHAGE

Patients with vitreous hemorrhage complain of sudden visual loss,
abrupt onset of floaters that may progressively increase in severity
or, occasionally, “bleeding within the eye.” Visual acuity ranges
from 20/20 to light perception only. The eye is not inflamed, and the
clue to diagnosis is the inability to see findal details clearly despite
the presence of a clear lens. Causes of vitreous hemorrhage include
diabetic retinopathy, retinal tears (with or without detachment),
retinal vein occlusions, neovascular age-related macular
degeneration, blood dyscrasias, trauma, and subarachnoid
hemorrhage. In all cases, examination by an ophthalmologist is
essential. Retinal tears and detachments necessitate urgent treatment
(see above).

When to Refer

All patients with suspected vitreous hemorrhage must be referred
urgently to an ophthalmologist.

AGE-RELATED MACULAR DEGENERATION

» Older age group.

» Acute or chronic deterioration of central vision in one or both
eyes.

» Distortion or abnormal size of images.

» No pain or redness.

» Macular abnormalities seen by ophthalmoscopy.

General Considerations

In developed countries, age-related macular degeneration is the
leading cause of permanent visual loss in the older population. The
exact cause is unknown, but the prevalence increases with each
decade over age 50 years (to almost 30% by age 75), and there is
an association with genetically determined variations in the
complement pathway. Other associated factors are race (usually



white), sex (slight female predominance), family history, and
cigarette smoking

Age-related macular degeneration is classified into atrophic
(“dry,” “geographic”) and neovascular (“wet,” “exudative”).
Although both are progressive and usually bilateral, they differ in
manifestations, prognosis, and management.

Clinical Findings

The precursor to age-related macular degeneration is age-related
maculopathy, characterized by retinal drusen. Hard drusen appear
ophthalmoscopically as discrete yellow deposits. Soft drusen are
larger, paler, and less distinct. Large, confluent soft drusen are
particularly associated with neovascular age-related macular
degeneration.

Atrophic degeneration is characterized by gradually
progressive bilateral visual loss of moderate severity due to atrophy
and degeneration of the outer retina and retinal pigment epithelium
I nneovascular degeneration, choroidal new vessels grow
between the retinal pigment epithelium and Bruch membrane,
leading to accumulation of serous fluid, hemorrhage, and fibrosis.
The onset of visual loss is more rapid and more severe in
neovascular degeneration than in atrophic degeneration. The two
eyes are fiequently affected sequentially over a period of a few
years. Neovascular disease accounts for about 90% of all cases of
legal blindness due to age-related macular degeneration. Macular
degeneration results in loss of central vision only. Peripheral fields
and hence navigational vision are maintained, though these may
become impaired by cataract formation for which surgery may be
helpful.

Treatment

In the Age-Related Eye Disease Study (AREDS), oral treatment
with antioxidants (vitamin A [beta-carotene], vita-min C and vitamin
E), and znc and copper reduced the risk of disease progression in
patients with moderate age-related maculopathy or severe disease
in one eye, but there are concerns about long-term adverse eftects
and adherence to treatment is poor. Lack of disease progression
has also been found to be associated with high dietary consumption



of other carotenoids, lutein and zeaxanthin, and omega-3 long-chain
polyunsaturated fatty acids, and with dietary supplementation with a
combination of folic acid, vitamin By and vitamin By, in women.
Laser retinal photo-coagulation results in regression of drusen but
does not reduce the risk of disease progression.

Inhibitors of vascular endothelial growth factors (VEGF),
including ranibizumab, pegaptanib, and bevacizumab, reverse the
choroidal neovascularization, resulting in stabilization and less
frequently improvement in vision in neovascular degeneration. They
have to be administered by intravitreal injection. Initial trials involved
monthly injections for 2 years. Current studies are determining
whether it is feasible to initially treat monthly for 3 months and then
only when there is evidence of reactivation of disease. Treatment is
well tolerated with minimal adverse effects, although there is a small
risk of intraocular infection and inflammation, retinal detachment, or
traumatic cataract.

There is no specific treatment for atrophic degeneration, but—as
with the neovascular form—patients may benefit from low vision
aids.

When to Refer

Older patients developing sudden visual loss due to macular disease
—yparticularly paracentral distortion or scotoma with preservation of
central acuity—should be referred urgently to an ophthalmologist.

Bird AC. Therapeutic targets in age-related macular disease. J Clin
Invest. 2010 Sep 1;120(9):3033-41. [PMID: 20811159]

Folk JC et al. Ranibizumab therapy for neovascular age-related
macular degeneration. N EnglJ Med. 2010 Oct 21;363(17):
1648-55. [PMID: 20961248]

CENTRAL & BRANCH RETINAL VEIN OCCLUSIONS

» Sudden monocular loss of vision.
» No pain or redness.



» Widespread or sectoral retinal pallid swelling.

General Considerations

All patients with retinal vein occlusion should be screened for
diabetes, systemic hypertension, hyperlipidemia, and glaucoma. In
younger  patients,  antiphospholipid antbodies, inherited
thrombophilia, and hyperhomocysteinemia should be considered.
Rarely, hyperviscosity syndromes, including myeloproliferative
disorders, are associated with retinal vein occlusions and
particularly should be considered in bilateral disease.

Clinical Findings
A. Symptoms and Signs

The visual impairment in central retinal vein occlusion is commonly
first noticed upon waking Ophthalmoscopic signs  include
widespread retinal hemorrhages, retinal venous dilation and
tortuosity, retinal cotton-wool spots, and optic disk swelling.

Branch retinal vein occlusions may present in a variety of ways.
Sudden loss of vision may occur at the time of occlusion if the fovea
is involved or some time afterward from vitreous hemorrhage due to
retinal new vessels. More gradual visual loss may occur with
development of macular edema. In acute branch retinal vein
occlusion, the retinal abnormalities (hemorrhages, venous dilation
and tortuosity, and cotton-wool spots) are confined to the area
drained by the obstructed vein.

Check blood pressure in all patients.

B. Laboratory Findings

Obtain screening studies for diabetes and hyperlipidemia. In
younger patients, consider obtaining antiphospholipid antibodies,
lupus anticoagulant, tests for inherited thrombophilia, and plasma
homocysteine levels. Very high paraproteins, found on serum
protein electrophoresis (particularly IgM), can cause hyperviscosity.

Complications



If central retinal vein occlusion is associated with widespread retinal
ischemia, manifesting as poor visual acuity (20/200 or worse), florid
retinal abnormalities, and extensive areas of capillary closure on
fluorescein angiography, there is a high risk of development of
neovascular (rubeotic) glaucoma, typically within first 3 months.

Branch retinal vein occlusion may be complicated by peripheral
retinal neovascularization or chronic macular edema.

Treatment

Eyes at risk of neovascular glaucoma following ischemic central
retinal vein occlusion can be treated by panretinal laser
photocoagulation either prophylactically or as soon as there is
evidence of neovascularization, the latter approach necessitating
frequent monitoring. Regression of iris neovascularization has been
achieved with intravitreal injections of bevacizumab, an inhibitor of
VEGF. In branch retinal vein occlusion complicated by retinal
neovascularization, the ischemic retina should be laser
photocoagulated.

Retinal laser photocoagulation may be indicated in chronic
macular edema due to branch but not central retinal vein occlusion.
Intravitreal injection of a VEGF inhibitor, ranibizumab,
bevacizumab, or pegaptanib, is beneficial in chronic macular edema
due to either branch or nonischemic central retinal vein occlusion.
Intravitreal triamcino-lone improves vision in chronic macular edema
due to nonischemic central retinal vein occlusion, whereas an
intravitreal implant containing dexamethasone is beneficial in both
central and branch retinal vein occlusion.

Improvement in vision has been reported after vitrectomy with
direct injection of tissue plasminogen activator into the retinal
venous system or incision of the sclera at the edge of the optic disk
(radial optic neurotomy). Improvement has also been reported after
isovolemic hemodilution in central retinal vein occlusion and after
vitrectomy alone or combined with surgical incision of the retinal
vascular adventitia (arteriovenous sheathotomy) and injection of
tissue plasminogen activator in branch retinal vein occlusion.
However, the overall value of each technique remains uncertain.

Prognosis



In central retinal vein occlusion, severity of visual loss initially is a
good guide to visual outcome. Initial visual acuity of 20/60 or better
indicates a good prognosis. Visual prognosis is poor for eyes with
neovascular glaucoma.

Visual outcome in branch retinal vein occlusion is determined by
the severity of macular damage from hemorrhage, ischemia, or
edema.

When to Refer

All patients with retinal vein occlusion should be referred urgently to
an ophthalmologist.

Jonas J et al. Retinal vein occlusions. Dev Ophthalmol. 2010;47:
111-35. [PMID: 20703046]

‘Wong TY et al. Clinical practice. Retinal-vein occlusion. N EnglJ
Med. 2010 Nov 25;363(22)2135-44. [PMID: 21105795]

Yau JW et al. Retinal vein occlusion: an approach to diagnosis,
systemic risk factors and management. Intern Med J. 2008
Dec;38(12):904-10. [PMID: 19120547]

CENTRAL & BRANCH RETINAL ARTERY
OCCLUSIONS

» Sudden monocular loss of vision.
» No pain or redness.
» Widespread or sectoral retinal hemorrhages.

General Considerations

In patients 55 years of age or older with central retinal artery
occlusion, giant cell arteritis must be considered (see Ischemic
Optic Neuropathy page 187 and Chapter 20). Carotid and cardiac
sources of emboli must be sought in central and in branch retinal



artery occlusion in particular, even if no retinal emboli are identified
on ophthalmoscopy, so that appropriate treatment can be given to
reduce the risk of stroke (see Chapters 12 and 14). Migraine, oral
contraceptives, systemic  vasculitis, congenital or acquired
thrombophilia, and hyperhomocysteinemia should be considered in
young patients. Internal carotid artery dissection should be
considered when there is neck pain or a recent history of neck
trauma. Diabetes, hyperlipidemia, and systemic hypertension should
be considered in all patients.

Clinical Findings
A. Symptoms and Signs

Central retinal artery occlusion presents as sudden profound
monocular visual loss. Visual acuity is usually reduced to counting
fingers or worse, and visual field is restricted to an island of vision in
the temporal field. Ophthalmoscopy reveals pallid swelling of the
retina, most obvious in the posterior segment, with a cherry-red
spot at the fovea. The retinal arteries are attenuated, and “box-car”
segmentation of blood in the veins may be seen. Occasionally,
emboli are seen in the central retinal artery or its branches. The
retinal swelling subsides over a period of 4-6 weeks, leaving a pale
optic disk and attenuated arterioles with otherwise a relatively
normal retinal appearance but thimning of the inner retina is
detectable by optical coherence tomography.

Branch retinal artery occlusion may also present with sudden loss
of vision if the fovea is involved, but more commonly sudden loss of
visual field is the presenting complaint. Fundal signs of retinal
swelling and adjacent cotton-wool spots are limited to the area of
retina supplied by the occluded artery.

Evaluate all patients for arrhythmia, particularly atrial fibrillation,
as well as cardiac murmurs. In addition, measure the patient's blood
pressure and identify risk factors for cardiac source of emboli.
Clinical features of giant cell arteritis, which generally occurs in
patients 55 years or older, include jaw claudication (which is very
specific), headache, scalp tenderness, general malaise, weight loss,
symptons of polynyalgia rheumatica, and tenderness, thickening, or
absence of pulse of the superficial temporal arteries. Table 2014
lists the clinical manifestations of vasculitis.



B. Laboratory Findings

Screen for diabetes and hyperlipidemia in all patients. Erythrocyte
sedimentation rate and C-reactive protein are usually markedly
elevated in giant cell arteritis but one or both may be normal
Consider screening for other types of vasculitis (see Table 20-13).
In younger patients, consider obtaining antiphospholipid antibodies,
lupus anticoagulant, tests for inherited thrombophilia and a plasma
homo-cysteine level.

C. Imaging

Obtain duplex ultrasonography of the carotid arteries, ECG, and
echocardiography, with transesophageal studies (if necessary), to
identify carotid and cardiac sources of emboli as well as internal
carotid artery dissection.

Treatment

If the patient is seen within a fow hours afer onset, emergency
treatment—including laying the patient flat, ocular massage, high
concentrations of inhaled oxygen, intravenous acetazolamide, and
anterior chamber paracentesis—imay influence the visual outcome.
Studies of early thrombolysis, particularly by local intra-arterial
injection but also intravenously, have shown good results in central
retinal artery occlusion not due to giant cell arteritis but the former
method has a high incidence of adverse effects.

In giant cell arteritis, there is risk—highest in the first few days—
of involverment of the other eye. When the diagnosis is suspected,
high-dose corticosteroids (oral prednisolone 1-1.5 mgkg/d, if
necessary preceded by intravenous hydrocortisone 250-500 mg
stat, or methylprednisolone 0.5-1 g/d for 1-3 days followed by oral
prednisolone, especially in patients with bilateral visual loss) must be
instituted immediately, possibly together with low-dose aspirin. The
patient must be monitored closely to ensure that treatment is
adequate. A temporal artery biopsy should be performed promptly,
and if necessary, assistance should be sought froma rheumatologist.

When to Refer



« Patients with central retinal artery occlusion should be
referred emergently to an ophthalmologist.

« Patients with branch retinal artery occlusion should be
referred urgently.



When to Admit

Patients with visual loss due to giant cell arteritis may require
emergency admission for high-dose corticosteroid therapy and
close monitoring to ensure that treatment is adequate.

Harder N. Temporal arteritis: an approach to suspected
vasculitides. Prim Care. 2010 Dec;37(4):757-66. [PMID:
21050956]

Kale N et al. Diagnosis and management of giant cell arteritis: a
review. Curr Opin Ophthalmol. 2010 Nov;21(6):417-22. [PMID:
20811283]

Schumacher M et al. Central retinal artery occlusion: local intra-
arterial fibrinolysis versus conservative treatment, a multi-center
randomized trial. Ophthalmology. 2010 Jul;117(7): 1367-75.e1.
[PMID: 20609991]

Weizbilt N et al. Ophthaproblem. Central retinal artery occlusion.
Can Fam Physician. 2009 Feb;55(2):167-8. [PMID: 19221078]

TRANSIENT MONOCULAR BLINDNESS

» Monocular loss of vision usually lasting a few minutes with
complete recovery.

Transient monocular blindness may be caused by retinal emboli
from ipsilateral carotid disease or the heart. The visual loss is
characteristically described as a curtain passing vertically across the
visual field with complete monocular visual loss lasting a few minutes
and a similar curtain effect as the episode passes (amaurosis fugax;
also called “fleeting blindness”). Emboli are rarely seen on
ophthalmoscopy. Other causes of temporary ocular ischemia are
giant cell arteritis, antiphospholipid syndrome, and severe occlusive
carotid disease; in the last case, the visual loss characteristically
occurs on exposure to bright light. More transient episodes of visual



loss, lasting only a few seconds to 1 minute and affecting one or
both eyes, occur in patients with raised intracranial pressure. In
young patients, there is a benign form of transient visual loss that has
been ascribed to choroidal or retinal vascular spasm.

Diagnostic Studies

Clinical assessment and investigations are the same as for retinal
artery occlusion (see above).

Treatment

To reduce the risk of stroke, all patients with transient monocular
blindness due to retinal emboli from ipsilateral carotid disease
should be treated with oral aspirin, 81 mg daily, or another
antiplatelet drug, and their vascular risk factors should be
controlled. Patients with high-grade stenosis (70-99%), and
possily those with medium-grade (30-69%) stenosis, should be
considered for early carotid endarterectomy or possibly angioplasty
with stenting, but surgery is less likely to be necessary than in
patients with cerebral hemispheric events (see Chapter 12).

In younger patients with the benign variant of transient monocular
blindness, calcium channel blockers, such as slow-release
nifedipine, 60 mg/d, may be effective.

When to Refer

Inall cases of episodic visual loss, early ophthalmologic consultation
is advisable.

CohenR et al. Carotid artery occlusive disease and ocular
manifestations: importance of identifying patients at risk.
Optoretry. 2010 Jul:81(7):359-63. [PMID: 20630374]

Kulkarni SR et al. The importance of early carotid endarterectomy

in symptomatic patients. Ann R Coll Surg Engl. 2009
Apr;91(3)210-3. [PMID: 19220938]

RETINAL DISORDERS ASSOCIATED WITH SYSTEMIC
DISEASES



1. Diabetic Retinopathy

» Present in about 40% of diagnosed diabetic patients.

» Present in up to 20% of type 2 diabetic patients at diagnosis.

» Background retinopathy: mild retinal abnormalities without visual
loss.

» Maculopathy: macular edema, exudates, or ischemia.

» Proliferative retinopathy: new retinal vessels.

General Considerations

In the United States, diabetic retinopathy is present in about 40% of
diagnosed diabetic patients. It is the leading cause of new blindness
among adults aged 20-65 years; the number of affected individuals
aged 65 years or older is particularly increasing Retinopathy
increases in prevalence and severity with increasing duration and
poorer control of diabetes. In type 1 diabetes, retinopathy is not
detectable for at least 3 years after diagnosis. In type 2 diabetes,
retinopathy is present in up to 20% of patients at diagnosis and may
be the presenting feature. It is broadly classified as
nonproliferative,  comprising background retinopathy and
maculopathy, or proliferative. Maculopathy and proliferative
retinopathy may coexist, particularly in severe disease.

Clinical Findings

Nonproliferative retinopathy muanifests as dilation of veins,
microaneurysis, retinal hemorrhages, retinal edema, and hard
exudates. In background retinopathy, the abnormalities are mild
and do not cause any impairment of visual acuity. Pre-proliferative
retinopathy is characterized by marked vascular abnormalities and
retinal hemorrhages.

Maculopathy munifests as edemn, exudates, or ischemia
involving the macula (Figure 7-5). Assessment requires
stereoscopic examination of the retina, retinal imaging with optical



coherence tomography, and sometimes fluorescein angiography.
Visual acuity is a poor guide to the presence of treatable
maculopathy—hence the need for regular ophthalmologic follow-
up. Maculopathy is the most common cause of legal blindness in
type 2 diabetes.

/. Figure 7-5. Diabetic exudative maculopathy. (Used with
permission from Victor Chong; Reproduced from Riordan-Eva P,
‘Whitcher JP. Vaughan & Asbury's General Ophthalmology, 17th
edition, McGraw-Hill, 2008.)

Proliferative retinopathy i characterized by
neovascularization, arising from either the optic disk or the major
vascular arcades. Vitreous hemorrhage is a common sequela.
Proliferation into the vitreous of blood vessels, with their associated
fibrous component, may lead to tractional retinal detachment.
‘Without treatment, the visual prognosis with proliferative retinopathy
is generally much worse than that with nonproliferative retinopathy.



Screening

Adult and adolescent patients with diabetes should undergo at least
yearly screening by findal photography, preferably after pupil
dilation (mydriasis), or by slit-lamp examination after pupil dilation.
(Failure to identify diabetic retinopathy by direct ophthalmoscopy is
common, particularly if the pupils are not dilated. Non-mydriatic
findal photography, possibly with centralized screening by
telemedicine, may increase rates of participation.) More frequent
monitoring is required in women during pregnancy and in those
planning pregnancy. Patients with type 2 diabetes mellitus should be
screened shortly after diagnosis.

Treatment

Treatment includes optimizing blood glucose, blood pressure, renal
function, and serum lipids, although such measures are probably
more important in preventing the development of retinopathy than in
influencing its subsequent course.

Macular edema and exudates, but not ischemia, may respond to
laser photocoagulation, intravitreal ~corticosteroid or VEGF
inhibitor, or vitrectony.

Proliferative retinopathy is usually treated by panretinal laser
photocoagulation, preferably before vitreous hemorrhage or
tractional  detachment has  occurred.  Regression  of
neovascularization can also be achieved by intravitreal injection of a
VEGF  inhibitor. Determining  whether  panretinal ~ laser
photocoagulation should be undertaken for pre-proliferative
retinopathy may be helped by assessing the degree of retinal
ischemia on fluorescein angiography. Vitrectomy is necessary for
removal of persistent vitreous hemorrhage, to improve vision and
allow panretinal laser photocoagulation for the underlying retinal
neovascularization, for treatment of tractional retinal detachment
involving the macula, and for management of rapidly progressive
proliferative disease.

Proliferative diabetic retinopathy, especially after successful laser
treatment, is not a contraindication to treatment with thrombolytic
agents, aspirin, or warfarin unless there has been recent vitreous or
pre-retinal hemorrhage.



When to Refer



« All diabetic patients with sudden loss of vision or retinal
detachment should be referred emergently to an
ophthalmologist.

« Proliferative retinopathy or maculopathy requires urgent
referral to an ophthalmologist.

« Pre-proliferative retinopathy or unexplained reduction of
visual acuity requires early referral to an ophthalmologist.

Bhatnagar A et al. Diabetic retinopathy in pregnancy. Curr
Diabetes Rev. 2009 Aug;5(3):151-6. [PMID: 19689249]

Cheung N et al. Diabetic retinopathy. Lancet. 2010 Jul 10;
376(9735):124-36. [PMID: 20580421]

OckrimZ et al. Managing diabetic retinopathy. BMJ. 2010 Oct
25;341:¢5400. [PMID: 20974661]

2. Hypertensive Retinochoroidopathy

Systemic hypertension affects both the retinal and choroidal
circulations. The clinical manifestations vary according to the degree
and rapidity of rise in blood pressure and the underlying state of the
ocular circulation. The most florid disease occurs in young patients
with abrupt elevations of blood pressure, such as may occur in
pheochromocytoma, mulignant hypertension, or preeclampsia-
eclampsia.

Chronic  hypertension ~accelerates the development of
atherosclerosis. The retinal arterioles become more tortuous and
narrow and develop abnormal light reflexes (“silver-wiring” and
“copper-wiring”). There is increased venous compression at the
retinal arteriovenous crossings (“arteriovenous nicking”), an
important factor predisposing to branch retinal vein occlusions.
Flame-shaped hemorrhages occur in the nerve fiber layer of the
retina.

Acute elevations of blood pressure result in loss of autoregulation
in the retinal circulation, leading to the breakdown of endothelial



integrity and occlusion of pre-capillary arterioles and capillaries.
These pathologic changes are manifested as cotton-wool spots,
retinal hemorrhages, retinal edema, and retinal exudates, often in a
stellate appearance at the macula (Figure 7-6). In the choroid,
vasoconstriction and ischemia result in serous retinal detachments
and retinal pigment epithelial infarcts. These infarcts later develop
into pigmented lesions that may be focal, linear, or wedge-shaped.
The abnormalities in the choroidal circulation may also affect the
optic nerve head, producing ischemic optic neuropathy with optic
disk swelling. Malignant hypertensive retinopathy was the term
previowsly used to describe the constellation of clinical signs
resulting fiom the combination of abnormalities in the retinal,
choroidal, and optic disk circulation. When there is such severe
disease, there is likely to be permanent retinal, choroidal, or optic
nerve damage. Precipitous reduction of blood pressure may
exacerbate such damage.

/. Figure 7-6. Accelerated hypertension in a young woman
manifesting as marked optic disk edema, macular star of hard
exudates, serous retinal detachment, and retinal hemorrhages and
cotton-wool spots.



Meetz RE et al. The optometrist's role in the management of
hypertensive crises. Optometry. 2011 Feb;82(2):108-16. [PMID:
21168370]

Wong TY et al. The eye in hypertension. Lancet. 2007 Feb 3;
369(9559):425-35. [PMID: 17276782]

3. Blood Dyscrasias

In conditions characterized by severe thrombocytopenia or anemia,
various types of hemorrhages occur in both the retina and choroid
and may lead to visual loss. If the macula is uninvolved, normal
vision is usually regained after resolution of the hemorrhages.

Sickle cell retinopathy is particularly common in hemoglobin SC
disease but may also occur with other hemoglobin S variants.
Manifestations  include ~ “salmon-patch”  preretinal/intraretinal
hemorrhages, “black  sunbursts” resulting from intraretinal
hemorrhage, and new vessels. Severe visual loss is rare. Retinal
laser photocoagulation reduces the frequency of vitreous
hemorrhage from new vessels. Surgery is occasionally needed for
persistent vitreous hemorrhage or tractional retinal detachment.

Elagouz M et al. Sickle cell disease and the eye: old and new
concepts. Surv Ophthalmol. 2010 Jul 8;55(4):359—77. [PMID:
20452638]

4. AIDS

Cotton-wool spots, retinal hemorrhages, and microaneurysms are
the most common ophthalmic abnormalities in AIDS patients.

CMV retinitis occurs when CD4 counts are below 50/mcL (or
0.05 x 10%L). It is characterized by progressively enlarging
yellowish-white patches of retinal opacification, which are
accompanied by retinal hemorrhages; they usually begin adjacent to
the major retinal vascular arcades (Figure 7-7). Patients are often
asymptomatic until there is involverment of the fovea or optic nerve
or until retinal detachment develops.

Choices for initial therapy are (1) valganciclovir 900 mg orally
twice daily for 3 weeks; (2) ganciclovir 5 mg/kg intravenously twice



a day, foscammet 60 mgkg intravenously three times a day, or
cidofovir 5 mg/kg intravenously once weekly, for 2-3 weeks; or (3)
local administration, using either intravitreal injection of ganciclovir
or foscarnet, or the sustained-release ganciclovir intravitreal implant.
Intravitreal cidofovir is effective, but there is a high incidence of
uveits, low intraocular pressure, and ciliary body necrosis. Other
major side effects are neutropenia and thrombocytopenia with
systemic  ganciclovir and nephrotoxicity with foscarnet and
cidofovir. Doses of both ganciclovir and foscamet are adjusted in
patients with renal failre. Oral probenecid and intravenous
hydration are used to minimize nephrotoxicity from cidofovir. All
available agents are virostatic. Maintenance therapy can be
conducted with lower-dose therapy (oral valganciclovir 900 mg
once daily, intravenous ganciclovir 5 mg/kg/d, intravenous foscarnet
90 mg/kg/d, or intravenous cidofovir 5 mg/kg once every 2 weeks)
or with intravitreal therapy. Local therapy tends to be more effective
than systemic therapy and avoids systemic side effects, but there is
a risk of intraocular conplications, and the incidence of retinitis in
the fellow eye and of extraocular CMV infection is higher.
Unresponsive disease or reactivation during maintenance therapy
can be managed by changing to a different agent or by use of
combination therapy. Retinal detachment, either due to retinitis or as
a conplication of intravitreal therapy, requires vitrectony and
intravitreal silicone oil. Pharmacologic prophylaxis against CMV
retinitis in patients with low CD4 counts or high CMV burdens has
not been found to be worthwhile.



Figure 7-7. Retinal changes in HIV infection: cytomegalovirus
retinitis. (Used with permission from Elizabeth Grahany
Reproduced from Riordan-Eva P, Whitcher, JP. Vaughan &
Asbury's General Ophthalmology, 17th edition, McGraw-Hill,
2008.)

In all patients with CMV retinitis, highly active antiretroviral
therapy (HAART) needs to be instituted or adjusted. This may lead
to the immune reconstitution inflammatory syndrome (IRIS), of
which the immune recovery uveitis may lead to visual loss,
predominantly due to cystoid macular edema. If the CD4 count is
maintained above 100/mcL (0.1 x 10%L), it may be possible to
discontinue maintenance ant-CMV therapy.

Other ophthalmic manifestations of opportunistic infections
occurring in AIDS patients include herpes simplex retinitis,
toxoplasmic and candidal ~chorioretinitis, herpes  zoster
ophthalmicus, and various entities due to syphilis or tuberculosis.
Kaposi sarcoma of the conjunctiva (see Chapter 31) and orbital
Ilymphoma may also be seen on rare occasions.

Jabs DA. Cytomegalovirus retinitis and the acquired
immunodeficiency syndrome—bench to bedside: LXVII Edward
Jackson Memorial Lecture. AmJ Ophthalmol. 2011 Feb;151(2):



198-216.el. [PMID: 21168815]

Jabs DA et al. Course of cytomegalovirus retinitis in the era of
highly active antiretroviral therapy: five-year outcomes.
Ophthalmology. 2010 Nov;117(11)2152-61.¢1-2. [PMID:
20673591]

Stewart MW. Optimal management of cytomegalovirus retinitis in
patients with AIDS. Clin Ophthalmol. 2010 Apr;26;4: 285-99.
[PMID: 20463796]

ISCHEMIC OPTIC NEUROPATHY

» Subacute unilateral visual loss with signs of optic nerve
dysfinction.
» Optic disc swelling in anterior ischemic optic neuropathy.

Anterior ischemic optic pathy—due to inadequate
perfusion of the posteriorciliary arteries that supply the anterior
portion of the optic nerve—produces sudden visual loss, usually
with an altitudinal field defect, and optic disk swelling. In older
patients, it is often caused by giant cell arteritis, which necessitates
emergency high-dose systemic corticosteroid treatment to prevent
visual loss in the other eye. (See Central & Branch Retinal Artery
Occlusions, above and Polymyalgia Rheumatica & Giant Cell
Arteritis, Chapter 20.) The predominant factor predisposing to
nonarteritic anterior ischemic optic neuropathy is congenitally
crowded optic disks. Other causative factors include systemic
hypertension, diabetes mellitus, hyperlipidemia, systemic vasculitis,
inherited or acquired thrombophilia, and possibly ingestion of
sildenafil, interferon-o therapy, and sleep apnea. Rarely, an optic
neuropathy that can be difficult to differentiate from nonarteritic
anterior optic neuropathy can develop in patients taking
amiodarone.

Ischemic optic neuropathy, usually involving the retrobulbar optic
nerve and thus not causing any optic disk swelling (posterior
ischemic optic neuropathy), may occur after severe blood loss or
nonocular surgery, particularly prolonged lumbar spine surgery in



the prone position.
When to Refer

Patients with ischemic optic neuropathy should be referred urgently
to an ophthalmologist.

When to Admit

Patients with ischemic optic neuropathy due to giant cell arteritis
may require emergency admission for high-dose corticosteroid
therapy and close monitoring to ensure that treatment is adequate.

Atkins EJ. Nonarteritic anterior ischemic optic neuropathy. Curr
Treat Options Neurol. 2011 Feb;13(1):92-100. [PMID:
21063919]

Berg KT et al. Perioperative visual loss in ocular and nonocular
surgery. Clin Ophthalmol. 2010 Jun 24;4:531-46. [PMID:
20596508]

Kale N et al. Diagnosis and management of giant cell arteritis: a

review. Curr Opin Ophthalmol. 2010 Nov;21(6)417-22. [PMID:
20811283]

OPTIC NEURITIS

» Sudden painless visual loss with signs of optic nerve dysfunction.

» Pain exacerbated by eye movements.

» Optic disc usually normal in acute stage but subsequently
developing pallor.

General Considerations

Inflammatory optic neuropathy (optic neuritis) is strongly associated
with demyelinating disease, particularly multiple sclerosis but also



acute disseminated encephalomyelitis. It also occurs in sarcoidosis;
as a component of neuronyelitis optica (Devic syndrome); with viral
infections (including measles, mumps, influenza and those caused by
the varicella zoster virus); with various autoimmune disorders,
particularly systemic lupus erythematosus; and by spread of
inflammation flom the meninges, orbital tissues, or paranasal
sinuses.

Clinical Findings

Optic neuritis in demyelinating disease is characterized by unilateral
loss of vision, which usually develops over a few days. Vision
ranges ffom 20/30 to no perception of light. Commonly there is pain
in the region of the eye, particularly on eye movements. Field loss is
usually a central scotoma, but a wide range of monocular field
defects is possible. There is marked loss of color vision and a
relative afferent pupillary defect. In about two-thirds of cases, the
optic nerve is normal during the acute stage (retrobulbar optic
neuritis). In the remainder, the optic disk is swollen (papillitis) with
occasional flame-shaped peripapillary hemorrhages. Visual acuity
usually improves within 23 weeks and returns to 20/40 or better in
95% of previously unaffected eyes. Optic atrophy subsequently
develops if there has been destruction of sufficient optic nerve
fibers. Any patient with presumed demyelinating optic neuritis in
which visual recovery does not occur or there are other atypical
features should undergo further investigation, including CT or MRI
of the head and orbits to exclude a lesion compressing the optic
nerve.

Treatment

In acute  demyelinating  optic  neuritis,  intravenous
methylprednisolone (1 g daily for 3 days followed by a tapering
course of oral prednisolone) has been shown to accelerate visual
recovery, although in clinical practice the oral taper is rarely
prescribed. Use in an individual patient is determined by the degree
of visual loss, the state of the fellow eye, and the patient's visual
requirements.

Optic neuritis due to sarcoidosis, neuromyelitis optica, herpes
zoster, or systemic lupus erythematosus generally has a poorer



prognosis and requires more prolonged corticosteroid therapy.
Prognosis

Anong patients with a first episode of clinically isolated optic
neuritis, multiple sclerosis will develop in 50% within 15 years but
the visual and neurologic prognosis is good. The major risk factors
are female gender and multiple white matter lesions on brain MRI
scan. In patients with multiple cerebral white matter lesions, long-
term interferon therapy reduces the risk of subsequent development
of multiple sclerosis by 25% at 5 years, although the effect on long-
term disability remains uncertain and some patients do not respond.
Other disease-modifying drugs are being investigated.

When to Refer

All patients with optic neuritis should be referred urgently for
ophthalmologic or neurologic assessment.

Clark D et al. Optic neuritis. Neurol Clin. 2010 Aug:28(3):573—
80. [PMID: 20637989]

Jenkins TM et al. Diagnosing and managing multiple sclerosis.
Practitioner. 2009 Sep;253(1721)225-30, 2-3. [PMID:
19873856]

Rejdak K et al. Multiple sclerosis: a practical overview for
clinicians. Br Med Bull. 2010;95:79-104. [PMID: 20603280]

Shams PN et al. Optic neuritis: a review. Int MS J. 2009 Sep;
16(3):82-9. [PMID: 19878630]

OPTIC DISK SWELLING

Optic disk swelling may result from intraocular disease, orbital and
optic nerve lesions, severe hypertensive retinochoroidopathy, or
raised intracranial pressure, the last necessitating urgent imaging to
exclude an intracranial mass or cerebral venous sinus occlusion.
Intraocular causes include central retinal vein occlusion, posterior
uveitis, and posterior scleritis. Optic nerve lesions causing disk



swelling include optic neuritis; anterior ischemic optic neuropathy;
optic disk drusen; optic nerve sheath meningioma; and nerve
infiltration by sarcoidosis, leukemia, or lymphoma. Any orbital
lesion causing nerve compression may produce disk swelling.

Papilledema (optic disk swelling due to raised intracranial
pressure) is usually bilateral and most commonly produces
enlargement of the blind spot without loss of acuity (Figure 7-8).
Chronic papilledema, as in idiopathic intracranial hypertension and
dural venous sinus occlusion, or severe acute papilledema may be
associated with visual field loss and occasionally with profound loss
of acuity. All patients with chronic papilledema must be monitored
carefully—especially their visual fields—and cerebrospinal fluid
shunt or optic nerve sheath fenestration should be considered in
those with progressive visual failure not controlled by medical
therapy (weight loss where appropriate and acetazolamide).

Figure 7-8. Severe acute papilledema. (Used with permission
from Riordan-Eva P.)

Optic disk drusen and congenitally crowded optic disks, which
are associated with farsightedness, cause optic disk elevation that
may be mistaken for swelling (pseudopapillederma). Exposed optic
disk drusen may be obvious clinically or can be demonstrated by
their autofluorescence. Buried drusen are best detected by orbital



ultra-sound or CT scanning, Other family members may be similarly
affected.

Fraser C et al. The syndrome of pseudotumour cerebri and
idiopathic intracranial hypertension. Curr Opin Neurol. 2011
Feb;24(1):12-7. [PMID: 21150597]

Wall M. Idiopathic intracranial hypertension. Neurol Clin. 2010
Aug28(3):593-617. [PMID: 20637991]

OCULAR MOTOR PALSIES

In complete third nerve paralysis, there is ptosis with a divergent
and slightly depressed eye. Extraocular movements are restricted in
all directions except laterally (pre-served lateral rectus function).
Intact fourth nerve (superior oblique) function is detected by the
presence of inward rotation on attempted depression of the eye.

Pupillary involverment (dilated pupil that does not constrict to light
shone in either eye) is an important sign differentiating “surgical,”
including traumatic, from “medical” causes of isolated third nerve
palsy. Compressive lesions of the third nerve—eg, aneurysm of the
posterior communicating artery and uncal herniation due to a
supratentorial mass  lesion—characteristically have pupillary
involverrent. Patients with painful acute isolated third nerve palsy
and pupillary involvement should be assumed to have a posterior
communicating artery aneurysm until this has been excluded.
Pituitary apoplexy is a rarer cause. Medical causes of isolated third
nerve palsy include diabetes mellitus, hypertension, and giant cell
arteritis.

Fourth nerve paralysis causes upward deviation of the eye
with failure of depression on adduction. There is vertical and
torsional diplopia that becomes most apparent on attempted reading
and descending stairs. Many cases with similar clinical features are
due to congenital orbital musculo-facial anomaly, although labeled
as congenital fourth nerve palsy. Trauma is a major cause of
acquired—particularly bilateral—fourth nerve palsy, but posterior
fossa tumor and medical causes such as in third nerve palsies should
also be considered.

Sixth nerve paralysis causes convergent squint in the primary
position with failure of abduction of the affected eye, producing



horizontal diplopia that increases on gaze to the affected side and on
looking into the distance. It is an important sign of raised intracranial
pressure. Sixth nerve palsy may also be due to trauma, neoplasis,
brainstem lesions, or medical causes such as in third nerve palsy.

An intracranial or intraorbital mass lesion should be considered in
any patient with an isolated ocular motor palsy. In patients with
isolated ocular motor nerve palsies presumed to be due to medical
causes, brain MRI is generally only necessary if recovery has not
begun within 3 months, although some authors suggest that it should
be undertaken in all cases.

Ocular motor nerve palsies occurring in association with other
neurologic signs may be due to lesions in the brainstem, the
cavernous sinus, or in the orbit. Lesions around the cavernous sinus
involve the upper divisions of the trigeminal nerve, the ocular motor
nerves, and occasionally the optic chiasm Orbital apex lesions
involve the optic nerve and the ocular motor nerves.

Myasthenia gravis and dysthyroid eye disease should also be
considered in the differential diagnosis of disordered extraocular
moverents.

When to Refer



< Any patient with recent onset isolated third nerve palsy,
particularly if there is pupillary involvement or pain, must be
referred emergently for neurologic assessment and
possible CT, MR, or catheter angiography for intracranial
aneurysm.

« All patients with recent onset double vision should be
referred urgently to an ophthalmologist or neurologist,



particularly if there is multiple cranial nerve dysfunction or
other neurologic abnormalities.

When to Admit

Patients with double vision due to giant cell arteritis may require
emergency admission for high-dose corticosteroid therapy and
close monitoring to ensure that treatment is adequate.

‘Woodruff MM et al. Evaluation of third nerve palsy in the
emergency department. J Emerg Med. 2008 Oct;35(3)239-46.
[PMID: 17976817]

DYSTHYROID EYE DISEASE

Dysthyroid eye disease is a syndrome of clinical and orbital imaging
abnormalities caused by deposition of mucopolysaccharides and
infiltration with chronic inflammatory cells of the orbital tissues,
particularly the extraocular muscles. It usually occurs in association
with autoimmune hyperthyroidism, when it is known as Graves
disease. However clinical or laboratory evidence of thyroid
dysfinction and thyroid autoantibodies may not be detectable at
presentation or even on long-term follow-up. Radioiodine therapy
and cigarette smoking increase its severity.

Clinical Findings

The primary clinical features are proptosis, lid retraction and lid lag,
conjunctival chemosis and episcleral inflammation, and extraocular
nuscle dysfunction. Resulting symptons are cosmetic abnormalities,
surface irritation, which usually responds to artificial tears, and
diplopia, which should be treated conservatively (eg, with prisms) in
the active stages of the disease and only by surgery when the
discase has been static for at least 6 months. The important
comnplications are corneal exposure and optic nerve compression,
both of which may lead to marked visual loss. The primary imaging
features are enlargement of the extraocular muscles, usually affecting
both orbits.

Treatment



Treatment options for optic nerve compression or severe comeal
exposure are intravenous pulse methylpredniso-lone therapy (eg, 1
g daily for 3 days, repeated weekly for 3 weeks), oral prednisolone
80-100 mg/d, radiotherapy, or surgery (usually consisting of
extensive removal of bone from the medial, inferior, and lateral walls
of the orbit), either singly or in combination.

The optimal management of moderately severe dysthyroid eye
disease without visual loss is controversial. Systemic corticosteroids
and radiotherapy have not been shown to provide definite long-term
benefit. Peribulbar corticosteroid injections have been advocated.
Surgical decompression may be justified in patients with marked
proptosis. Lateral tarsorrhaphy may be used for moderately severe
corneal exposure. Other procedures are particularly useful for
correcting lid retraction but should not be undertaken until the
orbital disease is quiescent and orbital decompression or
extraocular muscle surgery has been undertaken. Establishing and
maintaining euthyroidism are important in all cases.

When to Refer

All patients with dysthyroid eye disease should be referred to an
ophthalmologist, urgently if there is reduced vision.

Bahn RS. Graves’ ophthalmopathy. N Engl J Med. 2010 Feb 25;
362(8):726-38. [PMID: 20181974]

ORBITAL CELLULITIS

Orbital cellulitis is characterized by fever, proptosis, restriction of
extraocular movements, and swelling with redness of the lids.
Immediate treatment with intravenous antibiotics is necessary to
prevent optic nerve damage and spread of infection to the
cavernous sinuses, meninges, and brain. Infection of the paranasal
sinuses is the usual underlying cause; exanples of infecting
organisns include S preumoniae, other streptococci, H influenzae
and, less commonly, S aureus. Penicillinase-resistant penicillin, such
as nafcillin, is recommended, possibly together with metronidazole
or clindamycin to treat anaerobic infections (Table 30-9). If trauma
is the underlying cause, a cephalosporin, such as cefazolin or



cefiriaxone, should be added (Table 30-6) to ensure coverage for
S aureus and group A B-hemolytic streptococci. Vanconycin or
clindamycin may be required if there is concern about methicillin-
resistant S aureus (MRSA). For patients with penicillin
hypersensitivity, vancomycin, levofloxacin (Table 30-8), and
metronidazole are recommended. The response to antbiotics is
usually excellent, but abscess formation may necessitate surgical
drainage. In immunocompromised patients, zygomycosis must be
considered.

When to Refer

All patients with suspected orbital cellulitis must be referred
emergently to an ophthalmologist.

Hauser A et al. Periorbital and orbital cellulitis. Pediatr Rev. 2010
Jun;31(6):242-9. [PMID: 20516236]

Hemnemann S et al. Clinical inquiries. What is the best initial
treatment for orbital cellulitis in children? J Fam Pract. 2007
Aug;56(8):662-4. [PMID: 17669292]

OCULAR TRAUMA
1. Conjunctival & Corneal foreign Bodies

If a patient complains of “something in my eye” and gives a
consistent history, a foreign body is usually present on the cornea or
under the upper lid even though it may not be visible. Visual acuity
should be tested before treatment is instituted, as a basis for
comparison in the event of complications.

After a local anesthetic (eg, proparacaine, 0.5%) is instilled, the
eye is examined with a hand flashlight, using oblique illumination,
and loupe. Corneal foreign bodies may be made more apparent by
the instillation of sterile fluorescein. They are then removed with a
sterile wet cotton-tipped applicator or hypodermic needle.
Polymyxinbacitracin ophthalmic ointment should be instilled. It is not
necessary to patch the eye.

Steel foreign bodies usually leave a diffuse rust ring. This requires
excision of the affected tissue and is best done under local



anesthesia using a slit lamp. Caution: Anesthetic drops should not
be given to the patient for self-administration.

If there is no infection, a layer of corneal epithelial cells will line
the crater within 24 hours. The intact corneal epithelium forms an
effective barrier to infection, but once it is disturbed the comnea
becones extrenely susceptble to infection. Early infection is
manifested by a white necrotic area around the crater and a small
amount of gray exudate.

In the case of a foreign body under the upper lid, a local
anesthetic is instilled and the lid is everted by grasping the lashes
gently and exerting pressure on the mid portion of the outer surface
of the upper lid with an applicator. If a foreign body is present, it
can easily be removed by passing a wet sterile cotton-tipped
applicator across the conjunctival surface.

When to Refer

Urgent referral to an ophthalmologist should be arranged if a
corneal foreign body cannot be removed or if there is suspicion of
corneal infection.

2. Intraocular Foreign Body

Intraocular foreign body requires emergency treatment by an
ophthalmologist. Patients giving a history of “some-thing hitting the
eye”—particularly while hammering on metal or using grinding
equipment—inust be assessed for this possibility, especially when
no corneal foreign body is seen, a corneal or scleral wound is
apparent, or there is marked visual loss or media opacity. Such
patients must be treated as for corneal laceration (see below) and
referred without delay. Intraocular foreign bodies significantly
increase the risk of intraocular infection.

When to Refer

Patients with suspected intraocular foreign body must be referred
emergently to an ophthalmologist.

3. Corneal Abrasions

A patient with a corneal abrasion complains of severe pain and



photophobia. There is often a history of trauma to the eye,
commonly involving a fingernail, piece of paper, or contact lens.
Visual acuity is recorded, and the comea and conjunctiva are
examined with a light and loupe to rule out a foreign body. If an
abrasion is suspected but cannot be seen, sterile fluorescein is
instilled into the conjunctival sac: the area of corneal abrasion will
stain a deeper green than the surrounding cornea.

Treatment includes polymyxin-bacitracin ophthalmic ointment,
mydriatic (cyclopentolate 1%), and analgesics either topical or oral
nonsteroidal anti-inflammatory agents. Padding the eye is probably
not helpful for small abrasions. Recurrent corneal erosion may
follow corneal abrasions.

4. Contusions

Contusion injuries of the eye and surrounding structures may cause
ecchymosis (“black eye™), subconjunctival hemorrhage, edema or
rupture of the cornea, hemorrhage into the anterior chamber
(hypherma), rupture of the root of the iris (iridodialysis), paralysis of
the pupillary sphincter, paralysis of the muscles of accommodation,
cataract, dislocation of the lens, vitreous hemorrhage, retinal
hemorrhage and edema (most common in the macular area),
detachment of the retina, rupture of the choroid, fracture of the
orbital floor (“blowout fracture”), or optic nerve injury. Many of
these injuries are immediately obvious; others may not become
apparent for days or weeks. The possibility of globe injury must
always be considered in patients with facial injury, particularly if
there is an orbital fracture. Patients with moderate to severe
contusions should be seen by an ophthalmologist.

Any injury causing hyphema involves the danger of secondary
hemorrhage, which may cause intractable glaucoma with permanent
visual loss (Figure 7-9). The patient should be advised to rest until
conplete resolution has occurred. Daily ophthalmologic assessment
is essential. Aspirin and any drugs inhibiting coagulation increase the
risk of secondary hemorrhage and are to be avoided. Sickle cell
anemia or trait adversely affects outcome.

When to Refer

Patients with moderate or severe ocular contusion should be
referred to an ophthalmologist, emergently if there is hyphema.



/. Figure 7-9. Severe ocular injury with total hyphema. (Used with
permission of James Augsberger; (Reproduced with permission
from Riordan-Eva P, Whitcher, JP. Vaughn & Asbury's General
Ophthalmology, 17th edition, McGraw-Hill, 2008.)

Ashaye AO. Traumatic hyphaema: a report 0f 472 consecutive
cases. BMC Ophthalmol. 2008 Nov 26;8(1):24. [PMID:
19036128]

Gharaibeh A et al. Medical interventions for traumatic hyphema.
Cochrane Database Syst Rev. 2011 Jan 19;1:CD005431. [PMID:
21249670]

5. Lacerations

A. Lids

If the lid margin is lacerated, the patient should be referred for
specialized care, since permanent notching may result. Lacerations
of the lower eyelid near the inner canthus often sever the lower
canaliculus, for which canalicular intubation is likely to be required.
Lid lacerations not involving the margin may be sutured like any skin
laceration.



B. Conjunctiva

In lacerations of the conjunctiva, sutures are not necessary. To
prevent infection, sulfonamides or other antibiotics are instilled into
the eye until the laceration is healed.

C. Cornea or Sclera

Patients with suspected corneal or scleral lacerations must be seen
promptly by an ophthalmologist (Figure 7—10). Manipulation is kept
to a minimum, since pressure may result in extrusion of the
intraocular contents. The eye is bandaged lightly and covered with a
metal shield that rests on the orbital bones above and below. The
patient should be instructed not to squeeze the eye shut and to
remain still. The eye is routinely imaged by radiography, and CT
scanning if necessary, to identify and localize any metallic intraocular
foreign body. MRI is contraindicated because of the risk of
moverent of the foreign body in the magnetic field. Endophthalmitis
occurs in over 5% of open globe injuries.

. Figure 7-10. Corneal laceration with extrusion of iris. (Used
with permission from James Augsburger; Reproduced from
Riordan-Eva P, Whitcher JP. Vaughan & Asbury's General
Ophthalmology, 17th edition, McGraw-Hill, 2008.)



When to Refer

Patients with suspected globe laceration must be referred
emergently to an ophthalmologist.

Kanoff JM et al. Characteristics and outcomes of work-related
open globe injuries. AmJ Ophthalmol. 2010 Aug;150(2): 265—
269.¢2. [PMID; 20522411]

ULTRAVIOLET KERATITIS (Actinic Keratitis)

Ultraviolet burns of the cornea are usually caused by use of a
sunlamp without eye protection, exposure to a welding arc, or
exposure to the sun when skiing (“snow blindness™). There are no
immediate symptons, but about 6-12 hours later the patient
complains of agonizing pain and severe photophobia. Slit-lamp
examination after instillation of sterile fluorescein shows diffuise
punctate staining of both corneas.

Treatment consists of binocular patching and instillation of 1-2
drops of 1% cyclopentolate (to relieve the discomfort of ciliary
spasm). All patients recover within 2448 hours without
complications. Local anesthetics should not be prescribed because
they delay comeal epithelial healing.

CHEMICAL CONJUNCTIVITIS & KERATITIS

Chemical burns are treated by copious irrigation of the eyes with
saline solution, plain water, or buffering solution if available as soon
as possible after exposure. Neutralization of an acid with an alkali
or vice versa generates heat and may cause firther damage. Alkali
injuries are more serious and require prolonged irrigation, since
alkalies are not precipitated by the proteins of the eye as are acids.
It is important to remove any retained particulate matter such as is
typically present in injuries involving cement and building plaster.
This may require double eversion of the upper lid. The pupil should
be dilated with 1% cyclopentolate, 1 drop twice a day, to relieve
discomfort and prophylactic topical antibiotics should be started. In
moderate to severe injuries, intensive topical corticosteroids and
topical and systemic vitamin C are also necessary. Complications
include mucus deficiency, scarring of the cornea and conjunctiva,



symblepharon  (adhesions between the tarsal and bulbar
conjunctiva), tear duct obstruction, and secondary infection. It can
be difficult to assess severity of chemical burns without slit-lamp
examination.

Rodrigues Z. Irrigation of the eye after alkaline and acidic burns.
Emerg Nurse. 2009 Dec;17(8):26-9. [PMID: 20043429]

TREATMENT OF OCULAR DISORDERS

Table 7-2 lists commonly used ophthalmic drugs and their
indications and costs.

PRECAUTIONS IN MANAGEMENT OF OCULAR
DISORDERS

1. Use of Local Anesthetics

Unsupervised self-administration of local anesthetics is dangerous
because the patient may further injure an anesthetized eye without
knowing it. The drug may also interfere with the normal healing
process.

2. Pupillary Dilation

Dilating the pupil can very occasionally precipitate acute glaucoma if
the patient has a narrow anterior chamber angle and should be
undertaken with caution if the anterior chamber is obviously shallow
(readily determined by oblique illumination of the anterior segment
of the eye). A short-acting mydriatic such as tropicamide should be

used and the patient warned to report immediately if ocular
discomfort or redness develops. Angle closure is more likely to

occur if pilocarpine is used to overcome pupillary dilation than if the
pupil is allowed to constrict naturally.

3. Corticosteroid Therapy

Repeated use of local corticosteroids presents several hazards:
herpes simplex (dendritic) keratitis, fungal infection, open-angle
glaucoma, and cataract formation. Furthermore, perforation of the
cormea may occur when the corticosteroids are used for herpes



simplex keratitis. Topical nonsteroidal anti-inflammatory agents are
being used increasingly. The potential for causing or exacerbating
systermic hypertension, diabetes mellitus, gastritis, osteoporosis, or
glaucoma must always be bome in mind when systemic
corticosteroids are prescribed, such as for uveitis or gant cell

4. Contaminated Eye Medications

Ophthalmic solutions are prepared with the same degree of care as
fluids intended for ntravenous administration, but once bottles are
opened there is always a risk of contamination, particularly with
solutions of tetracaine, proparacaine, fluorescein, and any
preservative-free preparations. The most dangerous is fluorescein,
as this solution is frequently contaminated with P aeruginosa, which
can rapidly destroy the eye. Sterile fluorescein filter paper strips are
recommended for use in place of fluorescein solutions.

Whether in plastic or glass containers, eye solutions should not
remain in use for long periods after the bottle is opened. Four
weeks after opening is an absolute maximal time to use a solution
containing  preservatives before discarding.  Preservative-free
preparations should be kept reffigerated and discarded within 1
week after opening.

Ifthe eye has been injured accidentally or by surgical trauma, it is
of the greatest importance to use freshly opened bottles of sterile
medications or single-use eyedropper units.

5. Toxic & Hypersensitivity Reactions to Topical Therapy

In patients receiving long-term topical therapy, local toxic or
hypersensitivity reactions to the active agent or preservatives may
develop, especially if there is inadequate tear secretion.
Preservatives in contact lens cleaning solutions may produce similar
problems. Burning and soreness are exacerbated by drop instillation
or contact lens insertion; occasionally, fibrosis and scarring of the
conjunctiva and cornea may occur.

An antibiotic instilled into the eye can sensitize the patient to that
drug and cause an allergic reaction upon subsequent systemic
administration.

6. Systemic Effects of Ocular Drugs



The systemic absorption of certain topical drugs (through the
conjunctival vessels and lacrimal drainage system) must be
considered when there is a systemic medical contraindication to the
use of the drug. Ophthalmic solutions of the nonselective f-
blockers, eg, timolol, may worsen bradycardia, congestive heart
failre, or asthma. Phenylephrine eye drops may precipitate
hypertensive crises and angina. Also to be considered are adverse
interactions between systemically administered and ocular drugs.
Using only 1 or 2 drops at a time and a few minutes of nasolacrimal
occlusion or eyelid closure ensure maximum efficacy and decrease
systemic side effects of topical agents.

ADVERSE OCULAR EFFECTS OF SYSTEMIC DRUGS

Systemically administered drugs produce a wide variety of adverse
effects on the visual system. Table 7-3 lists the major examples.

Blomquist PH. Ocular complications of systemic medications. Am
J Med Sci. 2010 Dec 6. [Epub ahead of print] [PMID:
21139494]

Fraunfelder FW. Ocular & systemic side effects of drugs. In:
Vaughan & Asbury's General Ophthalmology, 17th ed.
Riordan-Eva P et al (editors). McGraw-Hill, 2008.

Table 7-3. Adverse ophthalmic effects of systemic drugs.

(i Drug | Possible Side Effects |
||
Respiratory drugs

/Anticholinergic
bronchodilators

/Angle-closure glaucoma due to
mydriasis, blurring of vision due to
cycloplegia, dry eyes.

Oxygen Retinopathy of prematurity.
Sympathomimetic .

bronchodilators and gr;’gl:i:a(:i(;sure geuEmE L e
decongestants i

Cardiovascular system drugs




ap-Antagonists

Complications during (floppy-iris

(terazosin, syndrome) and after cataract
doxazosin) surgery.

Corneal deposits (vortex
Amiodarone keratopathy), optic neuropathy,

thyroid ophthalmopathy.

Carbonic anhydrase
inhibitors
(acetazolamide)

Stevens-Johnson syndrome, near-
sightedness.

Digitalis

Disturbance of color vision,
photopsia.

Phosphodiesterase
type 5 inhibitors (eg,
sildenafil)

Disturbance of color vision,
ischemic optic neuropathy.

Statins Myasthenic syndrome.

Thiazides X_anthopsia (yellow vision), near-
sightedness.

(Gastrointestinal drugs

Anticholinergic

Angle-closure glaucoma due to
mydriasis, blurring of vision due to

LS cycloplegia, dry eyes.
Urinary tract drugs
qz-Antag?n|sts Complications during (floppy-iris
(tamsulosin,  |lsyndrome) and after cataract
alfuzosin, terazosin, ||\

. gery.
doxazosin)

Central nervous syste

m drugs

Amphetamines

Widening of palpebral fissure,
blurring of vision due to mydriasis.

/Anticholinergic
agents including

/Angle-closure glaucoma due to
mydriasis, blurring of vision due to

el cycloplegia, dry eyes
medications ’ )
Diazepam Nystagmus.
Haloperidol Capsular cataract.

Lithium carbonate

Proptosis, oculogyric crisis,
nystagmus.




VivHivaiinic UAlldot

linhibitors e

Morphine Miosis.

Neostigmine Nystagmus, miosis.
Paroxetine Angle-closure glaucoma.

Phenothiazines

Deposits of pigment in conjunctiva,
cornea, lens, and retina, oculogyric
crises.

Phenytoin Nystagmus.
Complications during (floppy-iris
Risperidone syndrome) and after cataract
surgery.
Topiramate /Angle-closure glaucoma, near-

sightedness.

Tricyclic agents

/Angle-closure glaucoma due to
mydriasis, blurring of vision due to
cycloplegia.

Vigabatrin Visual field constriction.
Obstetric drugs
Sympathomimetic  ||Angle-closure glaucoma due to
tocolytics mydriasis.
[Hormonal agents
Retinal artery occlusion, retinal vein
Female sex occlusion, papilledema, extraocular
hormones muscle palsies, ischemic optic
neuropathy.
Tamoxifen Crysta_lllne refmal and corneal
deposits, optic neuropathy.
Immunomodulators

Corticosteroids

Cataract (posterior subcapsular);
susceptibility to viral (herpes
simplex), bacterial, and fungal
infections; steroid-induced

|glaucoma.
) Posterior reversible
Syeleepailic leukoencephalopathy.
e Retinopathy, keratoconjunctivitis,

dry eyes, optic neuropathy.




Optic neuropathy, posterior

Vel reversible leukoencephalopathy.
Antibacterials

Chloramphenicol Optic neuropathy.

Ethambutol Optic neuropathy.
Fluoroquinolones Diplopia.

Isoniazid Optic neuropathy.

Linezolid Optic neuropathy.

Streptomycin

Optic neuropathy, Stevens-Johnson
syndrome.

Sulfonamides

Stevens-Johnson syndrome, near-
sightedness.

Tetracycline,

doxycycline, Papilledema.

minocycline

Antimalarial agents

Chloroquine, Retinal degeneration principally
hydroxychloroquine ||involving the macula, keratopathy.
Amebicides

lodochlorhydroxyquinHOptic neuropathy.
(Chemotherapeutic agents

Chlorambucil Optic neuropathy.

Cisplatin Optic neuropathy

Fluorouracil Lacrimal obstruction.

Vincristine Optic neuropathy.

Heavy metals

Gold salts Deposits in the cornea, conjunctiva,

and lens.

Lead compounds

Optic neuropathy, papilledema,
ocular palsies.

(Chelating agents

Deferoxamine

Retinopathy, optic neuropathy, lens
opacity.

Penicillamine

Ocular pemphigoid, optic
neuropathy, myasthenic syndrome.




Oral hypoglycemic agents

Refractive error, Stevens-Johnson

Chllepepanits syndrome, optic neuropathy.
Vitamins

Vitamin A Papilledema.

Vitamin D Band-shaped keratopathy.
Antirheumatic agents

Indomethacin Corneal deposits.

Phenylbutazone Retinal hemorrhages.

aiojans ool
Dermatologic agents

Retinoids Papilledema, blepharoconjunctivitis,

(isotretinoin,
tretinoin, acitretin,

corneal opacities, decreased
contact lens tolerance, decreased
dark adaptation, teratogenic ocular

i) el abnormalities.
Bisphosphonates

/Alendronate Scleritis, episcleritis, uveitis.
Pamidronate Scleritis, episcleritis, uveitis.
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DISEASES OF THE EAR

HEARING LOSS

» Three main types of hearing loss: conductive, sensory, and neural.

» Most commonly due to cerumen impaction, transient eustachian
tube dysfunction associated with upper respiratory tract infection,
or age-related hearing loss.

Classification & Epidemiology

Table 81 categorizes hearing loss as normal, mid, moderate,
severe, and profound and outlines the vocal equivalent as well as
the decibel range.

A. Conductive Hearing Loss

Conductive hearing loss results fiom dysfinction of the external or
middle ear. There are four mechanisis, each resulting in impairment
of the passage of sound vibrations to the inner ear: (1) obstruction
(eg, cerumen impaction), (2) mass loading (eg, middle ear efusion),
(3) stiffess effect (eg, otosclerosis), and (4) discontinuity (eg,
ossicular disruption). Conductive losses in adults are most
commonly due to cerumen impaction or transient eustachian tube
dysfunction associated with upper respiratory tract infection.
Persistent conductive losses usually result from chronic ear infection,
traumg, or otosclerosis. Conductive hearing loss is often correctable
with medical or surgical therapy—or in some cases both.

B. Sensory Hearing Loss
Sensory and neural causes of hearing loss are difficult to

differentiate due to testing methodology, thus often referred to as
‘sensorineural.” Sensory hearing loss results fiom deterioration of



the cochlea, usually due to loss of hair cells from the organ of Corti.
Sensorineural losses in adults are common. The most common form
is a gradually progressive, predominantly high-frequency loss with
advancing age (presbyacusis). Additional common causes include
excessive noise exposure, head trauma, and systemic diseases. An
individual's genetic make-up influences all of these causes of hearing
loss. Sensory hearing loss is usually not correctable with medical or
surgical therapy but often may be prevented or stabilized. An
exception is a sudden sensory hearing loss, which may respond to
corticosteroids if delivered within several weeks of onset.

Huang Q et al. Age-related hearing loss or presbycusis. Eur Arch
Otorhinolaryngol. 2010 Aug;267(8):1179-91. [PMID: 2046441]

Marchese MR et al. Role of stapes surgery in improving hearing
loss caused by otosclerosis. J Laryngol Otol. 2007
May;121(5)438-43. [PMID: 17112393]

Rauch SD. Clinical practice. Idiopathic sudden sensorineural
hearing loss. N Engl J Med. 2008 Aug 21;359(8):833-40.
[PMID: 18716300]

C. Neural Hearing Loss

Neural hearing loss occurs with lesions involving the eighth nerve,
auditory nuclei, ascending tracts, or auditory cortex. It is the least
common clinically recognized cause of hearing loss. Causes include
acoustic neuroma, multiple sclerosis, and auditory neuropathy.

Manchaiah VK et al. The genetic basis of auditory neuropathy
spectrum disorder (ANSD). Int J Pediatr Otorhinolaryngol. 2011
Feb;75(2):151-8. [PMID: 21176974]

Evaluation of Hearing (Audiology)

In a quiet room, the hearing level may be estimated by having the
patient repeat aloud words presented in a soft whisper, a normal
spoken voice, or a shout. A 512-Hz tuning fork is useful in
differentiating conductive from sensorineural losses. In the Weber
test, the tuning fork is placed on the forehead or front teeth. In



conductive losses, the sound appears louder in the poorer-hearing
ear, whereas in sensorineural losses it radiates to the better side. In
the Rinne test, the tuning fork is placed alternately on the mastoid
bone and in front of the ear canal. In conductive losses > 25dB,
bone conduction exceeds air conduction; in sensorineural losses, the
opposite is true.

Table 8-1. Hearing loss classification.

[Classification|[Vocal Equivalent [Decibel (dB) Range|
[Normal Soft whisper 0-20 dB

[Mild Soft spoken voice [20-40 dB

Moderate Normal spoken 40-60 dB

Severe Loud spoken voice||60-80 dB

Profound Shout >80 dB

Formal audiometric studies are performed in a soundproofed
room. Pure-tone thresholds in decibels (dB) are obtained over the
range of 250-8000 Hz for both arr and bone conduction.
Conductive losses create a gap between the air and bone
thresholds, whereas in sensorineural losses both air and bone
thresholds are equally diminished. Speech discrimination measures
the clarity of hearing, reported as percentage correct (90-100% is
normal). The site of the lesion responsible for sensorineural loss
(cochlea versus central auditory system) may be determined with
auditory brainstem-evoked responses; however, an MRI scan is
preferred for its better sensitivity and specificity in the evaluation of
central lesions.

Every patient who complains of a hearing loss should be referred
for audiologic evaluation unless the cause is easily remediable (eg,
cerumen impaction, otitis media). Because idiopathic sudden
sensorineural hearing loss requires treatment (corticosteroids) within
a limited several week time period, any new-onset hearing loss
without obvious ear pathology needs an immediate audiometric
referral. Routine audiologic screening is recommended for adults
who have been exposed to potentially injurious levels of noise or in



those who have reached the age of 65, after which screening
evaluations may be done every few years.

Isaacson B. Hearing loss. Med Clin North Am. 2010
Sep;94(5):973-88. [PMID: 20736107]

Jerger J. New horizons in speech audiometry? J Am Acad Audiol
2010 Jul-Aug;21(7):424-5. [PMID: 20807478]

Hearing Rehabilitation

Patients with hearing loss not correctable by medical therapy may
benefit from hearing anplification. Contemporary hearing aids are
comparatively free of distortion and have been miniaturized to the
point where they often may be contained entirely within the ear
canal or lie inconspicuously behind the ear. To optimize the benefit,
a hearing aid must be carefully selected to conform to the nature of
the hearing loss. Digitally programmable hearing aids are widely
available and allow optimization of speech intelligbility and
improved performance in difficult listening circunstances. Aside
from hearing aids, many assistive devices are available to improve
comprehension in individual and group settings, to help with hearing
television and radio programs, and for telephone communication.

For patients with conductive loss or uniateral profound
sensorineural loss, the bone-anchored hearing aid uses an oscillating
post drilled into the mastoid, directly stimulating the ipsilateral
cochlea (for conductive losses) or contralateral ear (profound
unilateral sensorineural loss).

For patients with severe to profound sensory hearing loss, the
cochlear implant—an electronic device that is surgically implanted
into the cochlea to stimulate the auditory nerve—offers socially
beneficial auditory rehabilitation to most adults with acquired
deafiess. New trends in cochlear implantation include its use for
patients with only partial deafness, preserving residual hearing and
allowing both acoustic and electrical hearing in the same ear, as well
as bilateral cochlear implantation.

Carlson ML et al. Cochlear implantation in the octogenarian and
nonagenarian. Otol Neurotol. 2010 Oct;31(8):1343-9. [PMID:
20729782]



Hol MK et al. Bone-anchored hearing aids in patients with
acquired and congenital unilateral inner ear deafess (Baha
CROS): clinical evaluation of 56 cases. Ann Otol Rhinol Laryngol.
2010 Jul;119(7):447-54. [PMID: 20734965]

Woodson EA et al. The hybrid cochlear implant: a review. Adv
Otorhinolaryngol. 2010;67:125-34. [PMID: 19955729]

DISEASES OF THE AURICLE

Disorders of the auricle are for the most part dermatologic. Skin
cancers due to sun exposure are common and may be treated with
standard techniques. Traumatic auricular hematoma nust be
recognized and drained to prevent significant cosmetic deformity
(cauliflower car) or canal blockage resulting from dissolution of
supporting cartilage. Similarly, cellulitis of the auricle must be treated
promptly to prevent development of perichondritis and its resultant
deformity. Relapsing polychondritis is a rheumatologic disorder
often associated with recurrent, frequently bilateral, painful episodes
of auricular erythenma and edema. Treatment with corticosteroids
may help forestall cartilage dissolution. Respiratory compromise
may occur as a result of progressive involvement of the cartilaginous
tracheo-bronchial tree. Chondritis and perichondritis may be
differentiated from auricular cellulitis by sparing of involvement of
the lobule, which does not contain cartilage.

Kubota T et al. Treatment of auricular hematoma by OK-432.
Otolaryngol Head Neck Surg. 2010 Jun;142(6):8363—6. [PMID:
20493359]

van der Hulst AE et al. A red ear. J Pediatr. 2009
Apr;154(4):624. [PMID: 19324228]

DISEASES OF THE EAR CANAL
1. Cerumen Impaction

Cerummen is a protective secretion produced by the outer portion of
the ear canal In most persons, the ear canal is self-cleansing.



Recommended hygiene consists of cleaning the external opening
with a washcloth over the index finger without entering the canal
itself. In most cases, cerumen impaction is self-induced through ill-
advised attempts at cleaning the ear. It may be relieved with
detergent ear drops (eg, 3% hydrogen peroxide; 6.5% carbamide
peroxide), mechanical removal, suction, or irrigation. Irrigation is
performed with water at body temperature to avoid a vestibular
caloric response. The stream should be directed at the posterior ear
canal wall adjacent to the cerumen plug Irigation should be
performed only when the tympanic membrane is known to be intact.

Use of jet irrigators designed for cleaning teeth (eg, WaterPik)
for wax removal should be avoided since they may result in
tympanic membrane perforations. Following professional irrigation,
the ear canal should be thoroughly dried (eg, by instilling isopropyl
alcohol or using a hair blow-dryer on low-power setting) to reduce
the likelihood of inducing external oftitis. Specialty referral for
cleaning under microscopic guidance is indicated when the
impaction is frequently recurrent, has not responded to routine
measures, or if the patient has a history of chronic otitis media or
tympanic membrane perforation.

Roland PS et al. Clinical practice guideline: cerumen impaction.
Otolaryngol Head Neck Surg. 2008 Sep;139(3 Suppl 2):S1-S21.
[PMID: 18707628]

2. Foreign Bodies

Foreign bodies in the ear canal are more frequent in children than in
adults. Firm materials may be removed with a loop or a hook,
taking care not to displace the object medially toward the tympanic
membrane; microscopic guidance is helpful. Aqueous irrigation
should not be performed for organic foreign bodies (eg, beans,
insects), because water may cause themto swell. Living insects are
best immobilized before removal by filling the ear canal with
lidocaine.

Burton M et al. Foreign body in the external auditory canal. Ear
Nose Throat J. 2009 Jul;88(7):988. [PMID: 19623522]

3. External Otitis



» Painful erythema and edema of the ear canal skin.

» Often with purulent exudate.

» May evolve into osteomyelitis of the skull base, often called
malignant external otitis, particularly in the diabetic or
immunocompromised patient.

General Considerations

External ofitis presents with otalgia, frequently accompanied by
pruritus and purulent discharge. There is often a history of recent
water exposure (i, swimmer's ear) or mechanical trauma (eg,
scratching, cotton applicators). External ofitis is usually caused by
gramrnegative rods (eg, Pseudomonas, Proteus) or fungi (eg,
Aspergillus), which grow in the presence of excessive moisture.
Persistent external otitis in the diabetic or immunocompromised
patient may evolve into osteomyelitis of the skull base, often called
malignant external otitis. Usually caused by Pseudomonas
aeruginosa, osteomyelitis begins in the floor of the ear canal and
may extend into the middle fossa floor, the clivus, and even the
contralateral skull base.

Clinical Findings

Examination reveals erythema and edema of the ear canal skin,
often with a purulent exudate. Manipulation of the auricle often
elicits pain. Because the lateral surface of the tympanic membrane is
ear canal skin, it is often erythematous. However, in contrast to
acute otitis media, it moves normally with pneumatic otoscopy.
When the canal skin is very edematous, it may be impossible to
visualize the tymrpanic membrane. Malignant external otitis
usually presents with persistent foul aural discharge, granulations in
the ear canal, deep otalgia, and in advanced cases, progressive
cranial nerve palsies involving nerves VI, VII, IX, X, XI, or XIL
Diagnosis is confirmed by the demonstration of osseous erosion on
CT and radionuclide scanning.



Treatment

Fundamental to the treatment of external ofitis is protection of the
ear from additional moisture and avoidance of further mechanical
injury by scratching. In cases of swimmer's ear, acidification with a
drying agent (ie, a 50/50 mixture of isopropyl alcohol/white vinegar)
after getting moisture into the ear is often helpful. When infected,
acidic otic antibiotic drops that contain either an aminoglycoside or
fluoroquinolone antibiotic, with or without corticosteroids, are
usually effective (eg, neomycin sulfate, polymyxin B sulfate, and
hydrocortisone). Purulent debris filling the ear canal should be gently
removed to permit entry of the topical medication. Drops should be
used abundantly (five or more drops three or four times a day) to
penetrate the depths of the canal. When substantial edema of the
canal wall prevents entry of drops into the ear canal, a wick is
placed to facilitate entry of the medication. In recalcitrant cases—
particularly when cellulitis of the periauricular tissue has developed
—oral fluoroquinolones (eg, ciprofloxacin, 500 mg twice daily for 1
week) are the drugs of choice because of their effectiveness against
Pseudomonas species. Any case of persistent otitis externa in an
immunocompromised or diabetic individual must be referred for
specialty evaluation.

Treatment of malignant external otitis is medical, requiring
prolonged antipseudomonal antibiotic administration, often for
several months. Although intravenous therapy is often required,
selected patients may be treated with ciprofloxacin (500-1000 mg
orally twice daily), which has proved effective against many of the
causative Pseudomonas strains. To avoid relapse, antibiotic
therapy should be continued, even in the asymptomatic patient, until
gallium scanning indicates a marked reduction in the inflammatory
process. Surgical debridement of infected bone is reserved for
cases of deterioration despite medical therapy.

Carfrae MJ et al. Malignant otitis externa. Otolaryngol Clin North
Am 2008 Jun;41(3):537-49. [PMID: 18435997]

Kaushik V et al. Interventions for acute otitis externa. Cochrane
Database Syst Rev. 2010 Jan 20; (1):CD004740. [PMID:
20091565]

Patmore H et al. Skull base infection presenting with multiple lower



cranial nerve palsies. AmJ Otolaryngol. 2010 Sep—
Oct;31(5):376-80. [PMID: 20015773]

Roland PS et al; Cipro HC Study Group. A single topical agent is
clinically equivalent to the combination of topical and oral antibiotic
treatment for ofitis externa. AmJ Otolaryngol. 2008 Jul-
Aug29(4)255-61. [PMID: 18598837]

‘Wall GM et al. Ciprofloxacin 0.3%/dexamethasone 0.1% sterile
otic suspension for the topical treatment of ear infections: a review
of the literature. Pediatr Infect Dis J. 2009 Feb;28(2):141-4.
[PMID: 19116600]

4. Pruritus

Pruritus of the external auditory canal, particularly at the meatus, is a
common problem. While it may be associated with external otitis or
with dermatologic conditions such as seborrheic dermatitis and
psoriasis, most cases are self-induced either from excoriation or by
overly zealous ear cleaning. To permit regeneration of the protective
cerumen blanket, patients should be instructed to avoid use of soap
and water or cotton swabs in the ear canal and avoid any
scratching. Patients with excessively dry canal skin may benefit from
application of mineral oil, which helps counteract dryness and repel
moisture. When an inflammatory component is present, topical
application of a corticosteroid (eg, 0.1% triamcinolone) may be
beneficial. Symptomatic reduction of pruritus may also be obtained
by use of oral antihistamines (eg, diphenhydramine, 25 mg orally at
bedtime). Topical application of isopropyl alcohol promptly relieves
ear canal pruritus in many patients.

Acar B et al. New treatment strategy and assessment questionnaire
for external auditory canal pruritus: topical pimecrolimus therapy
and Modified Itch Severity Scale. J Laryngol Otol. 2010
Feb;124(2):147-51. [PMID: 19922703]

Garvey C et al. A review of common dermatologic disorders of
the external ear. J Am Acad Audiol. 2008 Mar;19(3)226-32.
[PMID: 18672650]



5. Exostoses & Osteomas

Bony overgrowths of the ear canal are a frequent incidental finding
and occasionally have clinical significance. Clinically, they present as
skin-covered bony mounds in the medial ear canal obscuring the
tympanic membrane to a variable degree. Solitary osteomas are of
no significance as long as they do not cause obstruction or infection.
Multiple exostoses, which are generally acquired fiom repeated
exposure to cold water (eg, “surfer's ear”) often progress and
require surgical removal.

King JF et al. Laterality of exostosis in surfers due to evaporative
cooling effect. Otol Neurotol. 2010 Feb;31(2):345-51. [PMID:
19806064]

6. Neoplasia

The most common neoplasm of the ear canal is squamous cell
carcinoma (SCC). When an apparent ofitis externa does not
resolve on therapy, SCC should be suspected and biopsy
performed. This disease carries a very high 5-year mortality rate
because the tumor tends to invade the lymphatics of the cranial base
and must be treated with wide surgical resection and radiation
therapy. Adenomatous tumors, originating fiom the ceruminous
glands, generally follow a more indolent course.

Chang CH et al. Treatments and outcomes of malignant tumors of
external auditory canal. AmJ Otolaryngol. 2009 Jan—
Feb;30(1):44-8. [PMID: 19027512]

Prabhu R et al. Squamous cell carcinoma of the external auditory
canal: long-term clinical outcomes using surgery and external-beam

radiotherapy. AmJ Clin Oncol. 2009 Aug;32(4):401-4. [PMID:
19398900]

DISEASES OF THE EUSTACHIAN TUBE

1. Eustachian Tube Dysfunction



» Aural fullness.

¥ Fluctuating hearing.

» Discomfort with barometric pressure change.
» Atrisk for serous otitis media.

The tube that connects the middle ear to the nasopharynx—the
eustachian tube—provides ventilation and drainage for the middle
ear cleft. It is normally closed, opening only during swallowing or
yawning. When eustachian tube finction is compromised, air
trapped within the middle ear becomes absorbed and negative
pressure results. The most common causes of eustachian tube
dysfunction are diseases associated with edema of the tubal lining,
such as viral upper respiratory tract infections and allergy. The
patient usually reports a sense of fullness in the ear and mild to
moderate impairment of hearing. When the tube is only partially
blocked, swallowing or yawning may elicit a popping or crackling
sound. Examination mmy reveal retraction of the tympanic
membrane and decreased mobility on pneumatic otoscopy.
Following a viral illness, this disorder is usually transient, lasting days
to weeks. Treatment with systemic and intra-nasal decongestants
(eg, pseudoephedrine, 60 mg orally every 4 hours; oxymetazoline,
0.05% spray every 8-12 hours) combined with autoinflation by
forced exhalation against closed nostrils may hasten relief
Autoinflation should not be recommended to patients with active
intra-nasal infection, since this maneuver may precipitate middle ear
infection. Allergic patients may also benefit from desensitization or
intranasal corticosteroids (eg, beclomethasone dipropionate, two
sprays in each nostril twice daily for 2-6 weeks). Air travel, rapid
altitudinal change, and underwater diving should be avoided during
an active phase of the disease.

Conversely, an overly patent eustachian tube, termed “patulous
eustachian tube,” is a relatively uncommon problem, though may be
quite distressing. Typical conplaints include fullness in the ear and
autophony, an exaggerated ability to hear oneself breathe and
speak. A patulous eustachian tube may develop during rapid weight
loss, or it may be idiopathic. In contrast to a hypofinctioning
eustachian tube, the aural pressure is often made worse by exertion
and may diminish during an upper respiratory tract infection.



Although physical examination is usually normal, respiratory
excursions of the tympanic membrane may occasionally be detected
during vigorous breathing. Treatment includes avoidance of
decongestant products, insertion of a ventilating tube to reduce the
outward stretch of the eardrum during phonation, and, rarely,
surgical narrowing of the eustachian tube.

Bartlett C et al. Simple mass loading of the tympanic membrane to
alleviate symptons of patulous eustachian tube. J Otolaryngol
Head Neck Surg. 2010 Jun;39(3):259—68. [PMID: 20470670]

Caffier PP et al. Impact of laser eustachian tuboplasty on middle
ear ventilation, hearing, and tinnitus in chronic tube dysfunction. Ear
Hear. 2011 Feb;32(1):132-9. [PMID: 20585250]

Daudia A et al. Long-term middle-ear ventilation with subannular
tubes. J Laryngol Otol. 2010 Sep;124(9):945-9. [PMID:
20403228]

2. Serous Otitis Media

» Blocked eustachian tube remains for a prolonged period.
» Resultant negative pressure will result in transudation of fluid.

Prolonged eustachian tube dysfunction with resultant negative
middle ear pressure may cause a transudation of fluid. This
condition, known as serous otitis media, is especially common in
children because their eustachian tubes are narrower and more
horizontal in orientation than those in adults. Serous otitis media is
less common in adults, in whom it usually occurs after an upper
respiratory tract infection, with barotraumeas, or with chronic allergic
rhinitis. In any adult with persistent unilateral serous ofitis media,
nasopharyngeal carcinoma nust be excluded. The tympanic
membrane in serous otitis media is dull and hypomobile,
occasionally accompanied by air bubbles in the middle ear and
conductive hearing loss. The treatment of serous otitis media is
similar to that for eustachian tube dysfunction. A short course of
oral corticosteroids (eg, prednisone, 40 mg/d for 7 days) has been



advocated by some clinicians, as have oral antibiotics (eg,
amoxicillin, 250 mg orally three times daily for 7 days)—or even a
combination of the two. The role of these regimens remains
controversial, but they are probably of little lasting benefit.

‘When medication fails to bring relief after several months, a
ventilating tube placed through the tympanic membrane may restore
hearing and alleviate the sense of aural fullness. Endoscopically
guided laser expansion of the nasopharyngeal orifice of the
eustachian tube may improve function in recalcitrant cases.

Canpbell RG et al. Management of otitis media with effusion in
children with primary ciliary dyskinesia: a literature review. Int J
Pediatr Otorhinolaryngol. 2009 Dec;73(12):1630-8. [PMID:
19796826]

Skoner AR et al. Allergic rhinitis, histamine, and otitis media.
Allergy Asthma Proc. 2009 Sep-Oct;30(5):470-81. [PMID:
19843400]

3. Barotrauma

Persons with poor eustachian tube function (eg, congenital
narrowness or acquired mucosal edema) may be unable to equalize
the barometric stress exerted on the middle ear by air travel, rapid
altitudinal change, or underwater diving. The problem is generally
most acute during airplane descent, since the negative middle ear
pressure tends to collapse and block the eustachian tube. Several
measures are useful to enhance eustachian tube function and avoid
otic barotrauma. The patient should be advised to swallow, yawn,
and autoinflate frequently during descent, which may be painful if the
eustachian tube collapses. Systemic  decongestants  (eg,
pseudoephedrine, 60-120 mg) should be taken several hours
before anticipated arrival time so that they will be maximally
effective during descent. Topical decongestants such as 1%
phenylephrine nasal spray should be administered 1 hour before
arrival.

For acute negative middle ear pressure that persists on the
ground, treatment includes decongestants and attempts at
autoinflation. Myringotomy (creation of a small eardrum perforation)
provides immediate relief and is appropriate in the setting of severe



otalgia and hearing loss. Repeated episodes of barotrauma in
persons who nust fly frequently may be alleviated by insertion of
ventilating tubes.

Underwater diving may represent an even a greater barometric
stress to the ear than flying. The problem occurs most commonly
during the descent phase, when pain develops within the first 15 feet
if inflation of the middle ear via the eustachian tube has not
occurred. Divers must descend slowly and equilibrate in stages to
avoid the development of severely negative pressures in the
tympanum that may result in hemorrhage (hemotympanum) or
perilymphatic fistula. In the latter, the oval or round window
ruptures, resulting in sensory hearing loss and acute vertigo. Emesis
due to acute labyrinthine dysfunction can be very dangerous during
an underwater dive. Sensory hearing loss or vertigo, which
develops during the ascent phase of a saturation dive, may be the
first (or only) symptom of decompression sickness. Immediate
recompression will return intravascular gas bubbles to solution and
restore the inner ear microcirculation. Patients should be warned to
avoid diving when they have upper respiratory infections or
episodes of nasal allergy. Tympanic membrane perforation is an
absolute contraindication to diving, as the patient will experience an
unbalanced thermal stimulus to the semicircular canals and may
experience vertigo, disorientation, and even emesis.

Duplessis C et al. Exploiting otoacoustic emission testing to identify
clinical and subclinical inner ear barotrauma in divers: potential risk

factor for sensorineural hearing loss. J Otolaryngol Head Neck
Surg. 2009 Feb;38(1):67-76. [PMID: 19344615]

Goplen FK et al. Vestibular effects of diving—a 6-year prospective
study. Occup Med (Lond). 2010 Jan;60(1):43-8. [PMID:
19854795]

DISEASES OF THE MIDDLE EAR

1. Acute Otitis Media



» Otalgia, often with an upper respiratory tract infection.
» Erythema and hypomobility of tympanic mermbrane.

General Considerations

Acute otitis media is a bacterial infection of the mucosally lined air-
containing spaces of the temporal bone. Purulent material forms not
only within the middle ear cleft but also within the pneumatized
mastoid air cells and petrous apex. Acute otitis media is usually
precipitated by a viral upper respiratory tract infection that causes
eustachian tube obstruction. This results in accumulation of fluid and
mucus, which becomes secondarily infected by bacteria. The most
common pathogens both in adults and in children are
Streptococcus  pneumoniae, Haemophilus  influenzae, —and
Streptococcus pyogenes.

Clinical Findings

Acute otitis media is most common in infants and children, although
it may occur at any age. Presenting symptoms and signs include
otalgia, aural pressure, decreased hearing, and often fever. The
typical physical findings are erythema and decreased mobility of the
tympanic membrane. Occasionally, bullae will be seen on the
tympanic membrane.

Rarely, when middle ear empyema is severe, the tympanic
membrane can bulge outward. In such cases, tympanic membrane
rupture is imminent. Rupture is accompanied by a sudden decrease
in pain, followed by the onset of otorthea. With appropriate
therapy, spontaneous healing of the tympanic membrane occurs in
most cases. When perforation persists, chronic otitis media may
evolve. Mastoid tenderness often accompanies acute otitis media
and is due to the presence of pus within the mastoid air cells. This
alone does not indicate suppurative (surgical) mastoiditis. Frank
swelling over the muastoid bone or the association of cranial
neuropathies or central findings indicates severe disease requiring
urgent care.

Treatment



The treatment of acute otitis media is specific antibiotic therapy,
often combined with nasal decongestants. The first-choice oral
antibiotic treatment is amoxicillin (2040 mg/kg/d) or erythromycin
(50 mgkg/d) plus sulfonamide (150 mgkgd) for 10 days.
Alternatives useful in resistant cases are cefaclor (2040 mg/kg/d)
or amoxicillin-clavulanate (20-40 mg/kg/d) combinations.

Tympanocentesis for bacterial (acrobic and anaerobic) and
fungal culture may be performed by any experienced physician. A
20-gauge spinal needle bent 90 degrees to the hub attached to a 3-
mL syringe is inserted through the inferior portion of the tympanic
membrane. Interposition of a pliable connecting tube between the
needle and syringe permits an assistant to aspirate without inducing
movement of the needle. Tympanocentesis is useful for otitis media
in immunocompromised patients and when infection persists or
recurs despite multiple courses of antibiotics.

Surgical drainage of the middle ear (myringotomy) is reserved for
patients with severe otalgia or when conplications of otitis (eg,
mastoiditis, meningitis) have occurred.

Recurrent acute otitis media may be managed with long-term
antbiotic prophylaxis. Single daily oral doses of sulfamethoxazole
(500 mg) or amoxicillin (250 or 500 mg) are given over a period of
1-3 months. Failure of this regimen to control infection is an
indication for insertion of ventilating tubes.

Coco A et al. Management of acute otitis media after publication
of the 2004 AAP and AAFP clinical practice guideline. Pediatrics.
2010 Feb;125(2):214-20. [PMID: 20100746]

Gunasekera H et al. Management of children with otitis media: a
summary of evidence from recent systematic reviews. J Paediatr
Child Health. 2009 Oct;45(10):554-62. [PMID: 19751382]

2. Chronic Otitis Media

» Chronic otorrhea with or without otalgia.
» Tympanic membrane perforation with conductive hearing loss.
» Often amenable to surgical correction.



General Considerations

Chronic infection of the middle ear and mastoid generally develops
as a consequence of recurrent acute otitis media, although it may
follow other diseases and trauma. Perforation of the tympanic
membrane is usually present. This may be accompanied by mucosal
changes such as polypoid degeneration and granulation tissue and
osseous changes such as osteitis and sclerosis. The bacteriology of
chronic otitis media differs from that of acute otitis media. Common
organisis include P aeruginosa, Proteus species, Staphylococcus
aureus, and mixed anaerobic infections.

Clinical Findings

The clinical hallmark of chronic ofitis media is purulent aural
discharge. Drainage may be continuous or intermittent, with
increased severity during upper respiratory tract infection or
following water exposure. Pain is uncommon except during acute
exacerbations. Conductive hearing loss results from destruction of
the tympanic membrane or ossicular chain, or both.

Treatment

The medical treatment of chronic otitis media includes regular
removal of infected debris, use of earplugs to protect against water
exposure, and topical antibiotic drops for exacerbations. The
activity of ciprofloxacin against Pseudomonas may help dry a
chronically discharging ear when given in a dosage of 500 mg orally
twice a day for 1-6 weeks.

Definitive management is surgical in most cases. Tympanic
membrane repair may be accomplished with temporalis muscle
fascia. Successful reconstruction of the tympanic membrane may be
achieved in about 90% of cases, often with elimination of infection
and significant improvement in hearing. When the mastoid air cells
are involved by irreversible infection, they should be exenterated at
the same time through a mastoidectomy.

Hartzell LD et al. Timing of tympanoplasty in children with chronic



otitis media with effusion. Curr Opin Otolaryngol Head Neck
Surg. 2010 Nov 1. [Epub ahead of print] [PMID: 21045692]

Morris PS et al. Acute and chronic otitis media. Pediatr Clin North
Am. 2009 Dec;56(6):1383-99. [PMID: 19962027]

Complications of Otitis Media

A. Cholesteatoma

Cholesteatoma is a special variety of chronic otitis media (Figure 8—
1). The most common cause is prolonged eustachian tube
dysfinction, with resultant chronic negative middle ear pressure that
draws inward the upper flaccid portion of the tympanic membrane.
This creates a squamous epithelium-lined sac, which—when its
neck becomes obstructed—may fill with desquamated keratin and
become chronically infected. Cholesteatomas typically erode bone,
with early penetration of the mastoid and destruction of the ossicular
chain. Over time they may erode into the inner ear, involve the facial
nerve, and on rare occasions spread intracranially. Otoscopic
examination may reveal an epitympanic retraction pocket or a
marginal tympanic membrane perforation that exudes keratin debris,
or granulation tissue. The treatment of cholesteatoma is surgical
marsupialization of the sac or its complete removal. This may
require the creation of a “mastoid bow!” in which the ear canal and
mastoid are joined into a large common cavity that must be
periodically cleaned.



Figure 8-1. Cholesteatoma. (Courtesy of Vladimir Zlinksy, MD
in Rory F. Sullivan, PhD: Audiology Forum: Video Otoscopy,
www.RCSullivan.com;, used with permission from Usatine RP,
Smith MA, Mayeaux EJ Jr, Chumley H, Tysinger, J. The Color
Atlas of Family Medicine. McGraw-Hill, 2009.)

Nankivell PC et al. Surgery for tympanic membrane retraction
pockets. Cochrane Database Syst Rev. 2010 Jul 7;
(7):CD007943. [PMID: 2061446]

Saunders JE. Does early surgical intervention of middle ear
atelectasis improve long-term results and prevent cholesteatoma?
Arch Otolaryngol Head Neck Surg. 2008 Oct;134(10):1040-4.
[PMID: 18936347]

B. Mastoiditis

Acute suppurative mastoiditis usually evolves following several
weeks of inadequately treated acute otitis media. It is characterized
by postauricular pain and erythema accompanied by a spiking fever.



CT scan reveals coalescence of the mastoid air cells due to
destruction of their bony septa. Initial treatment consists of
intravenous antibiotics and nyringotomy for culture and drainage.
Failure of medical therapy indicates the need for surgical drainage
(mastoidectomy).

Pang LH et al. Mastoiditis in a paediatric population: a review of
11 years experience in management. Int J Pediatr
Otorhinolaryngol. 2009 Nov;73(11):1520-4. [PMID: 19758711]

Stéhelin-Massik J et al. Mastoiditis in children: a prospective,
observational study comparing clinical presentation, microbiology,
computed tomography, surgical findings and histology. Eur J
Pediatr. 2008 May;167(5):541-8. [PMID: 17668240]

C. Petrous Apicitis

The medial portion of the petrous bone between the inner ear and
clivus may become a site of persistent infection when the drainage
of its pneumatic cell tracts becomes blocked. This may cause foul
discharge, deep ear and retro-orbital pain, and sixth nerve palsy
(Gradenigo syndrome); meningitis may be a complication.
Treatment is with prolonged antibiotic therapy (based on culture
results) and surgical drainage via petrous apicectony.

Wanna GB et al. Contemporary management of intracranial
complications of otitis media. Otol Neurotol. 2010 Jan;31(1):111—
7. [PMID: 19887978]

D. Facial Paralysis

Facial palsy may be associated with either acute or chronic oftitis
nmedia. In the acute setting, it results flom inflammation of the
seventh nerve in its middle ear segment, perhaps mediated through
bacterially secreted neurotoxins. Treatment consists of myringotony
for drainage and culture, followed by intravenous antibiotics (based
on culture results). The use of corticosteroids is controversial. The
prognosis is excellent, with complete recovery in most cases.

Facial palsy associated with chronic otitis media usually evolves
slowly due to chronic pressure on the seventh nerve in the middle



ear or mastoid by cholesteatoma. Treatment requires surgical
correction of the underlying disease. The prognosis is less favorable
than for facial palsy associated with acute otitis media.

Yonamine FK et al. Facial paralysis associated with acute otitis
media. Braz J Otorhinolaryngol. 2009 Mar—Apr;75(2)228-30.
[PMID: 19575108]

E. Sigmoid Sinus Thrombosis

Trapped infection within the mastoid air cells adjacent to the
sigmoid sinus may cause septic thrombophlebitis. This is heralded
by signs of systemic sepsis (spiking fevers, chills), at times
accompanied by signs of increased intracranial pressure (headache,
lethargy, nausea and vomiting, papilledema). Diagnosis can be made
noninvasively by magnetic resonance venography. Primary
treatment is with intravenous antibiotics (based on culture results).
Surgical drainage with ligation of the internal jugular vein may be
indicated when embolization is suspected.

Thorne MC et al. Suppurative complications of acute otitis media:
changes in frequency over time. Arch Otolaryngol Head Neck
Surg. 2009 Jul;135(7):638-41. [PMID: 19620582]

Wanna GB et al. Contermporary management of intracranial
complications of otitis media. Otol Neurotol. 2010 Jan;31(1):111—
7. [PMID: 19887978]

F. Central Nervous System Infection

Otogenic meningitis is by far the most common intracranial
conplication of ear infection. In the setting of acute suppurative
otitis media, it arises from hematogenous spread of bacteria, most
commonly H influenzae and S pneumoniae. In chronic ofitis
media, it results either from passage of infections along preformed
pathways such as the petrosquamous suture line or from direct
extension of disease through the dural plates of the petrous pyramid.

Epidural abscesses arise fiom direct extension of disease in the
setting of chronic infection. They are usually asymptomatic but may
present with deep local pain, headache, and low-grade fever. They



are often discovered as an incidental finding at surgery. Brain
abscess may arise in the temporal lobe or cerebellum as a result of
septic thrombophlebitis adjacent to an epidural abscess. The
predominant causative organisis are S aureus, S pyogenes, and S
pneumoniae. Rupture into the subarachnoid space results in
meningitis and often death. (See Chapter 30.)

Wanna GB et al. Contermporary management of intracranial
complications of otitis media. Otol Neurotol. 2010 Jan;31(1):111—
7. [PMID: 19887978]

3. Otosclerosis

Otosclerosis is a progressive discase with a marked familial
tendency that affects the bony otic capsule. Lesions involving the
footplate of the stapes result in increased impedance to the passage
of sound through the ossicular chain, producing conductive hearing
loss. This may be treated either through the use of a hearing aid or
surgical replacement of the stapes with a prosthesis (stapedectony).
When otosclerotic lesions impinge on the cochlea (‘cochlear
otosclerosis’), permanent sensory hearing loss occurs. Some
evidence suggests that hearing loss associated with cochlear
otosclerosis may be stabilized by treatment with oral sodium
fluoride over prolonged periods of time (Florical—8.3 mg sodium
fluoride and 364 mg calcium carbonate—two tablets orally each

morning).
Cruise AS et al. Sodium fluoride in otosclerosis treatment: review.

J Laryngol Otol. 2010 Jun;124(6):583—6. [PMID: 20163750]

Kisilevsky VE et al. Results of stapedotomy in otosclerosis with
severe and profound hearing loss. J Otolaryngol Head Neck Surg.
2010 Jun;39(3):244-52. [PMID: 20470668]

Markou K et al. An overview of the etiology of otosclerosis. Eur

Arch Otorhinolaryngol. 2009 Jan266(1):25-35. [PMID:
18704474]

4. Trauma to the Middle Ear



Tympanic membrane perforation may result from impact injury or
explosive acoustic trauma (Figure 8-2). Spontancous healing
occurs in most cases. Persistent perforation may result from
secondary infection brought on by exposure to water. Patients
should be advised to wear earplugs while swimming or bathing
during the healing period. Hemorrhage behind an intact tympanic
menbrane (hemotympanum) may follow blunt trauma or extreme
barotrauma. Spontaneous resolution over several weeks is the usual
course. When a conductive hearing loss > 30 dB persists for more
than 3 months following trauma, disruption of the ossicular chain
should be suspected. Middle ear exploration with reconstruction of
the ossicular chain, combined with repair of the tympanic membrane
when required, will usually restore hearing.

/. Figure 8-2. Traumatic perforation of the left tympanic
menbrane. (Courtesy of William Clark, MD; used with permission,
from Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H, Tysinger,
J. The Color Atlas of Family Medicine. McGraw-Hill, 2009.)

Conoyer JM et al. Otologic surgery following ear trauma.
Otolaryngol Head Neck Surg. 2007 Nov;137(5):757-61. [PMID:
17967641]

Darley DS et al. Otologic considerations of blast injury. Disaster



Med Public Health Prep. 2010 Jun;4(2):145-52. [PMID:
20526137]

Mick P et al. Penetrating and blast ear trauma: 7-year review of
two pediatric practices. J Otolaryngol Head Neck Surg. 2008
Dec;37(6):774-6. [PMID: 19128702]

5. Middle Ear Neoplasia

Primary middle ear tumors are rare. Glomus tumors arise either in
the middle ear (glomus tympanicum) or in the jugular bulb with
upward erosion into the hypotympanum (glonus jugulare). They
present clinically with pulsatile tinnitus and hearing loss. A vascular
mass may be visible behind an intact tympanic membrane. Large
glomus jugulare tumors are often associated with multiple cranial
neuropathies, especially involving nerves VII, IX, X, XI, and XII.
Treatment usually requires surgery, radiotherapy, or both. Pulsatile
tinnitus  thus  warrants magnetic resonance angiography and
venography to rule out a vascular mass.

Alaani A et al. The crucial role of imaging in determining the
approach to glonus tympanicum tumours. Eur Arch
Otorhinolaryngol. 2009 Jun;26(6):827-31. [PMID: 18841375]

Bierry G et al. Middle ear adenomatous tumor: a not so rare
glomus tympanicum-mimicking lesion. J Neuroradiol. 2009 Jun 30.
[Epub ahead of print] [PMID: 19573921]

EARACHE

Earache can be caused by a variety of otologic problems, but most
commonly external ofitis and acute otitis media. Differentiation of
the two should be apparent by pneumatic otoscopy (see above
relevant sections on oftitis externa and otitis media). Pain out of
proportion to the physical findings may be due to herpes zoster
oticus, especially when vesicles appear in the ear canal or concha.
Persistent pain and discharge from the ear suggest osteomyelitis of
the skull base or cancer, and patients with these complaints should
be referred for specialty evaluation.

Nonotologic causes of otalgia are numerous. The sensory



inervation of the ear is derived from the trigeminal, facial,
glossopharyngeal, vagal, and upper cervical nerves. Because of this
rich innervation, referred otalgia  is  quite  frequent.
Termporomandibular joint dysfunction is a common cause of
referred ear pain. Pain is exacerbated by chewing or psychogenic
grinding of the teeth (bruxism) and may be associated with dental
malocclusion. Management includes soft diet, local heat to the
masticatory muscles, massage, nonsteroidal anti-inflammatory
medications, and dental referral. Repeated episodes of severe
lancinating otalgia may occur in glossopharyngeal neuralgia.
Treatment with carbamazepine (100300 mg orally every 8 hours)
often  confers  substantial  symptomatic  relief.  Severe
glossopharyngeal neuralgia, which is reffactory to medical
management, may respond to microvascular decompression of the
ninth cranial nerve. Infections and neoplasia that involve the
oropharynx, hypopharynx, and larynx frequently cause otalgia.
Persistent earache demands specialty referral to exclude cancer of
the upper aerodigestive tract.

Neilan RE et al. Otalgia. Med Clin North Am. 2010
Sep;94(5):961-71. [PMID: 20736106]

DISEASES OF THE INNER EAR
1. Sensory Hearing Loss

Diseases of the cochlea result in sensory hearing loss, a condition
that is usually irreversible. Most cochlear diseases result in bilateral
symmretric hearing loss. The presence of unilateral or asymmetric
sensorineural hearing loss suggests a lesion proximal to the cochlea.
Lesions affecting the eighth cranial nerve and central auditory
system are discussed in the section on neural hearing loss. The
primary goals in the management of sensory hearing loss are
prevention of further losses and functional improvement with
amplification and auditory rehabilitation.

A. Presbyacusis
Presbyacusis, or age-related hearing loss, is the most frequent cause

of sensory hearing loss and is progressive, predominantly high-
frequency, and symmretrical. It is difficult to separate the various



etiologic factors (eg, noise trauma, drug exposure) that may
contribute to presbyacusis, but genetic predisposition and prior
noise exposure appear to play an important role. Most patients
notice a loss of speech discrimination that is especially pronounced
in noisy environments. About 25% of people between the ages of
65 and 75 years and almost 50% of those over 75 experience
hearing difficulties.

Ko J. Presbycusis and its management. Br J Nurs. 2010 Feb 11—
24;19(3):160-5. [PMID: 20220659]

Schneider JM et al. Role of general practitioners in managing age-
related hearing loss. Med J Aust. 2010 Jan 4;192(1)20-3.
[PMID: 20047543]

Sprinzl GM et al. Current trends in treating hearing loss in elderly
people: a review of the technology and treatment options—a mini-
review. Gerontology. 2010;56(3):351-8. [PMID: 20090297]

B. Noise Trauma

Noise trauma is the second most common cause of sensory hearing
loss. Sounds exceeding 85 dB are potentially injurious to the
cochlea, especially with prolonged exposures. The loss typically
begins in the high frequencies (especially 4000 Hz) and progresses
to involve the speech fiequencies with continuing exposure. Among
the more common sources of injurious noise are industrial
machinery, weapons, and excessively loud music. Personal music
devices (eg, MP3 and CD players) used at excessive loudness
levels may also be potentially injurious. Monitoring noise levels in
the workplace by regulatory agencies has led to preventive
programs that have reduced the frequency of occupational losses.
Individuals of all ages, especially those with existing hearing losses,
should wear earplugs when exposed to moderately loud noises and
specially designed earmufls when exposed to explosive noises.

ElDib RP et al. Interventions to promote the wearing of hearing
protection. Cochrane Database Syst Rev. 2009 Oct 7;
(4):CD005234. [PMID: 19821342]

Henderson E et al. Prevalence of noise-induced hearing-threshold



shifts and hearing loss among US youths. Pediatrics. 2011
Jan;127(1):e39-46. [PMID: 21187306]

C. Physical Trauma

Head trauma has effects on the inner ear similar to those of severe
acoustic trauma. Some degree of sensory hearing loss may occur
following simple concussion and is frequent after skull fracture.
Deployment of air bags during an automobile accident has also been
associated with hearing loss.

Mick P et al. Penetrating and blast ear trauma: 7-year review of
two pediatric practices. J Otolaryngol Head Neck Surg. 2008
Dec;37(6):774-6. [PMID: 19128702]

D. Ototoxicity

Ototoxic substances may affect both the auditory and vestibular
systens. The most commonly used ototoxic medications are
aminoglycosides; loop diuretics; and several antineoplastic agents,
notably cisplatin. These medications may cause irreversible hearing
loss even when administered in therapeutic doses. When using these
medications, it is important to identify high-risk patients such as
those with preexisting hearing losses or kidney disease. Patients
simultaneously receiving multiple ototoxic agents are at particular
risk owing to ototoxic synergy. Useful measures to reduce the risk
of ototoxic injury include serial audiometry and monitoring of serum
peak and trough levels and substitution of equivalent nonototoxic
drugs whenever possible. Efforts are underway to develop
strategies, known as ototoxic chemoprotection, using drugs that
shield the inner ear from damage during ototoxic exposure.

It is possible for topical agents that enter the middle ear to be
absorbed into the inner ear via the round window. When the
tympanic membrane is perforated, use of potentially ototoxic ear
drops (eg, neomycin, gentamicin) is best avoided.

Helt-Cameron J et al. Cisplatin ototoxicity in children: implications
for primary care providers. Pediatr Nurs. 2009 Mar-
Apr;35(2):121-7. [PMID: 19472677]



Konrad-Martin D et al. Evaluation of audiometric threshold shift
criteria for ototoxicity monitoring. J Am Acad Audiol. 2010
May;21(5):301-14. [PMID: 20569665]

E. Sudden Sensory Hearing Loss

Idiopathic sudden loss of hearing in one ear may occur at any age,
but typically, it occurs in persons over age 20 years. The cause is
unknown; however, one hypothesis is that it results flom a viral
infection or a sudden vascular occlusion of the internal auditory
artery. Prognosis is mixed, with many patients suffering permanent
deafiess in the involved ear while others have complete recovery.
Prompt treatment with corticosteroids has been shown to improve
the odds of recovery. A common regimen is oral prednisone, 1
mg/kg/d, followed by a tapering dose over a 10-day period.
Intratympanic  administration of corticosteroids alone or in
association with oral corticosteroids is increasingly being used for
this problem and has been associated with an equal or more
favorable prognosis in some reports. Because treatment appears to
be most effective as close to the onset of the loss as possible, and
appears not to be effective after 6 weeks, a prompt audiogram
should be obtained in all patients who present with sudden hearing
loss without obvious middle ear pathology.

Chau JK et al. Systematic review of the evidence for the etiology
of adult sudden sensorineural hearing loss. Laryngoscope. 2010
May;120(5):1011-21. [PMID: 20422698]

Hu A et al. Intratympanic steroids for inner ear disorders: a review.
Audiol Neurootol. 2009;14(6):373-82. [PMID: 19923807]

Labus J et al. Meta-analysis for the effect of medical therapy vs.
placebo on recovery of idiopathic sudden hearing loss.
Laryngoscope. 2010 Sep;120(9):1863—71. [PMID: 20803741]

Wilson H et al. Sudden sensorineural hearing loss: when is it

idiopathic? J Laryngol Otol. 2010 Jun;124(6):690-3. [PMID:
20233486]

F. Hereditary Hearing Loss



Sensory hearing loss with onset during adult lift often runs in
families. The mode of inheritance may be either autosomal dominant
or recessive. The age at onset, the rate of progression of hearing
loss, and the audiometric pattern (high-frequency, low-frequency,
or flat) can often be predicted by studying family members. Great
strides have been made in identifying the molecular genetic errors
associated with hereditary hearing loss. The connexin-26 mutation,
the most common cause of genetic deafhess, may be tested
clinically. Hearing loss is also fiequently found in hereditary
mitochondrial disorders. Progress is being made toward the
development of methods to restore lost hair cells in genetic and
other forms of deafhess via gene therapy or stem cell-mediated

techniques.

Dror AA et al. Hearing loss: mechanisims revealed by genetics and
cell biology. Annu Rev Genet. 2009;43:411-37. [PMID:
19694516]

Ito T et al. Hereditary hearing loss and deafhess genes in Japan. J
Med Dent Sci. 2010 Mar;57(1):1-10. [PMID: 20437760]

Kesser BW et al. Gene therapy and stem cell transplantation:
strategies for hearing restoration. Adv Otorhinolaryngol.
2009;66:64-86. [PMID: 19494573]

G. Autoimmune Hearing Loss

Sensory hearing loss may be associated with a wide array of
systemic  autoimnune  disorders such as  systemic  lupus
erythematosus, Wegener granulomatosis, and Cogan syndrome
(hearing loss, keratitis, aortitis). The loss is most often bilateral and
progressive. The hearing level often fluctuates, with periods of
deterioration alternating with partial or even complete remission.
The tendency is for the gradual evolution of permanent hearing loss,
which usually stabilizes with some remaining auditory finction but
occasionally proceeds to complete deafhess. Vestibular
dysfunction, particularly dysequilibrium and postural instability, may
accompany  the auditory symptoms. A syndrome  resembling
Meéniere disease may also occur with intermittent attacks of severe
vertigo.

In many cases, the autoimmune pattern of audiovestibular



dysfinction presents in the absence of recognized systemic
autoimmune  disease. Use of laboratory tests to screen for
autoimmune disease (eg, antinuclear antibody, rheumatoid factor,
erythrocyte sedimentation rate) may be informative. Specific tests of
immune reactivity against inner ear antigens (anticochlear antibodies,
Iymphocyte transformation tests) are currently of interest for
research purposes only, demonstrating limited clinical value to date.
Responsiveness to oral corticosteroid treatment is helpful in making
the diagnosis and constitutes first-line therapy. If stabilization of
hearing becomes dependent on long-term corticosteroid use,
steroid-sparing  immunosuppressive  regimens may  become
necessary.

Alexander TH et al. Safety of high-dose corticosteroids for the
treatment of autoimmune inner ear disease. Otol Neurotol. 2009
Jun;30(4):443-8. [PMID: 19395984]

Morovic Vergles J et al. Successful use of adalimumab for treating
rtheumatoid arthritis with autoimnune sensorineural hearing loss:
two birds with one stone. J Rheumatol. 2010 May;37(5):1080-1.
[PMID: 20439536]

2. Tinnitus

Tinnitus is the perception of abnormal ear or head noises. Persistent
tinnitus often, though not always, indicates the presence of sensory
hearing loss. Intermittent periods of mild, high-pitched tinnitus lasting
seconds to minutes are common in normal-hearing persons. When
severe and persistent, tinnitus may interfere with sleep and the ability
to concentrate, resulting in considerable psychological distress.

The most important treatment of tinnitus is avoidance of exposure
to excessive noise, ototoxic agents, and other factors that may
cause cochlear damage. Masking the tinnitus with music or through
anplification of normal sounds with a hearing aid may also bring
some relief. Among the numerous drugs that have been tried, oral
antidepressants (eg, nortriptyline at an initial dosage of 50 mg orally
at bedtime) have proved to be the most effective. Habituation
techniques, such as tinnitus retraining therapy, and masking
techniques may prove beneficial in those with refractory symptons.
Transcranial magnetic stimulation of the central auditory system has



recently been shown to improve symptons in some patients.
Progress is also being made toward implantable brain stimulators to
treat tinnitus.

Pulsatile tinnitus—often described by the patient as listening to
one's own heartbeat—should be distinguished from tonal tinnitus.
Although often ascribed to conductive hearing loss, this symptom
may be far more serious and may indicate a vascular abnormality
such as glomus tumor, venous sinus stenosis, carotid vaso-occlusive
disease, arteriovenous mualformation, or aneurysm Magnetic
resonance angiography and venography should be considered to
establish the diagnosis.

In contrast, a staccato “clicking” tinnitus may result from middle
ear muscle spasm, sometimes associated with palatal myoclonus.
The patient typically perceives a rapid series of popping noises,
lasting seconds to a few minutes, accompanied by a fluttering feeling
in the ear.

Adjamian P et al. The mechaniss of tinnitus: perspectives from
human finctional neuroimaging. Hear Res. 2009 Jul;253(1-2): 15—
31. [PMID: 19364527]

Litré CF et al. Surgical treatment by electrical stimulation of the
auditory cortex for intractable tinnitus. Brain Stimul. 2009
Jul2(3):132-7. [PMID: 20633412]

Madani G et al. Imaging in pulsatile tinnitus. Clin Radiol. 2009
Mar;64(3):319-28. [PMID: 19185662]

Meeus O et al. Influence of tonic and burst transcranial magnetic
stimulation characteristics on acute inhibition of subjective tinnitus.
Otol Neurotol. 2009 Sep;30(6):697—-703. [PMID: 19623097]

3. Hyperacusis

Excessive sensitivity to sound may occur in normal-hearing
individuals either in association with ear disease, following noise
traumg, in patients susceptible to migraines, or for psychological
reasons. Patients with cochlear dysfinction commonly experience
“recruitment,” an abnormal sensitivity to loud sounds despite a
reduced sensitivity to softer ones. Fitting hearing aids and other
anyplification devices to patients with recruitment requires use of



compression circuitry to avoid uncomfortable overamplification. For
normal-hearing individuals with hyperacusis, use of an earplug in
noisy environments may be beneficial, though attempts should be
made at habituation.

Gu JW et al. Tinnitus, diminished sound-level tolerance, and
elevated auditory activity in humans with clinically normal hearing
sensitivity. J Neurophysiol. 2010 Dec;104(6):3361-70. [PMID:
20881196]

Meeus OM et al. Correlation between hyperacusis measurements
in daily ENT practice. Int J Audiol. 2010 Jan;49(1):7-13. [PMID:
20053152]

4. Vertigo

» Either a sensation of motion when there is no motion or an
exaggerated sense of motion in response to a given bodily
movement.

» Duration of vertigo episodes and association with hearing loss is
the key to diagnosis.

» Must differentiate peripheral from central etiologies of vestibular
dysfinction.

» Peripheral: Onset is sudden; often associated with tinnitus and
hearing loss; horizontal nystagmus may be present.

» Central: Onset is gradual; no associated auditory symptoms.

» Evaluation includes audiogram and electronystagmography
(ENG) or videonystagmography (VNG) and MRI.

General Considerations

Vertigo can be caused by either a peripheral and central etiology, or
both (Table 8-2).

Clinical Findings



A. Symptoms and Signs

Vertigo is the cardinal symptom of vestibular disease. It is either a
sensation of motion when there is no motion or an exaggerated
sense of motion in response to a given bodily movement. While
vertigo is typically experienced as a distinct “‘spinning” sensation, it
may also present as a sense of tumbling or of falling forward or
backward. It should be distinguished fiom imbalance, light-
headedness, and syncope, all of which are nonvestibular in origin
(Table 8-3).

Table 8-2. Causes of vertigo.

Peripheral causes

Vestibular neuritis/labyrinthitis
Méniere disease

Benign positional vertigo
Ethanol intoxication

Inner ear barotrauma

Semicircular canal dehiscence
Central causes

Seizure

Multiple sclerosis

Wernicke encephalopathy
Chiari malformation
Cerebellar ataxia syndromes
Mixed central and peripheral causes
Migraine
Stroke and vascular insufficiency
PICA stroke
AICA stroke
Vertebral artery insufficiency
Vasculitides
Cogan syndrome
Susac syndrome




Wegener granulomatosis
Behget disease
Cerebellpontine angle tumors
Vestibular schwannoma
Meningioma
Infections

Lyme disease

Syphilis
Vascular compression
Hyperviscosity syndromes

Waldenstrom macroglobulinemia
Endocrinopathies

Hypothyroidism

Pendred syndrome

1. Peripheral vestibular disease—Peripheral vestibulopathy
usually causes vertigo of sudden onset, may be so severe that the
patient is unable to walk or stand, and is frequently accompanied by
nausea and vomiting. Tinnitus and hearing loss may be associated
and provide strong support for a peripheral (ie, otologic) origin.

A thorough history will often narrow down, if not confirm the
diagnosis. Critical elements of the history include the duration of the
discrete vertiginous episodes (seconds, minutes to hours, or days),
and associated symptoms. Triggers should also be sought, including
diet (eg high salt in the case of Ménicre disease), stress, fatigue,
and bright lights (eg, migraine-associated dizziness).

The physical examination of the patient with vertigo includes
evaluation of the ears, eye motion in response to head turning and
observation for nystagmus, cranial nerve examination, and Romberg
testing. In acute peripheral lesions, nystagmus is usually horizontal
with a rotatory component; the fast phase usually beats away from
the diseased side. Visual fixation tends to inhibit nystagmus except
in very acute peripheral lesions or with central nervous system
disease. Dix-Hallpike testing (quickly lowering the patient to the
supine position with the head extending over the edge and placed
30 degrees lower than the body, turned either to the left or right)
will elicit a delayed onset (~10 sec) fatiguable nystagmus in cases of
benign positional vertigo. Nonfatigable nystagmus in this position



indicates a central etiology for the dizziness.

Since visual fixation often suppresses observed nystagmus, many
of these maneuvers are performed with Frenzel goggles, which
prevent visual fixation, and often bring out subtle forms of
nystagmus. The Fukuda test, in which the patient consistently
rotates when walking in place with eyes closed, can also
demonstrate vestibular asymmetry.

2. Central disease—In contrast to peripheral forms of vertigo,
dizziness arising from central etiologies (Table 8-2) tends to
develop gradually and then become progressively more severe and
debilitating. Nystagmus is not always present but can occur in any
direction and may be dissociated in the two eyes. The associated
nystagmus is offen nonfati-gable, vertical rather than horizontal in
orientation, without latency, and unsuppressed by visual fixation.
ENG is useful in documenting these characteristics. The evaluation
of central audiovestibular dysfunction requires imaging of the brain
with MRI.

Episodic vertigo can occur in patients with diplopia from external
ophthalmoplegia and is maximal when the patient looks in the
direction where the separation of images is greatest. Cerebral
lesions involving the temporal cortex may also produce vertigo,
which is sometimes the initial symptom of a seizure. Finally, vertigo
may be a feature of a number of systemic disorders and can occur
as a side effect of certain anticonvulsant, antibiotic, hypnotic,
analgesic, and tranquilizing drugs or of alcohol.

Table 8-3. Common vestibular disorders: differential diagnosis
based on classic presentations.

Duration of Typical

Vertiginous Episodes Anditory Symptoms Present Auditory Symptoms Absent
Seonds Perilymphiatic fistula Pusitioning vertigo (copulolithiasis), veriebiobasilar
imsufficiency, migraine-associated vertige
Hours Endolymphatic hydrops (Meniere syndrome, syphilis)  Migraine-assodated vertign
Days Labyinibitis, labyrinthine concussion, autoimmune Vestibular newonitis, migraine-associaied vertigo
inner ear disease
Months Acoustic neuroma, olotexicity Multiple scleiosis, cerebellar degeneration

B. Laboratory Findings

Laboratory investigations such as audiologic evaluation, caloric



stimulation, ENG, or VNG, and MRI are indicated in patients with
persistent vertigo or when central nervous system disease i
suspected. Vestibular-evoked niyogenic potentials (VEMPs) are
increasingly becoming part of the diagnostic evaluation. These
studies will help distinguish between central and peripheral lesions
and to identify causes requiring specific therapy. ENG consists of
objective recording of the nystagmus induced by head and body
movements, gaze, and caloric stimulation. It is helpful in quantifying
the degree of vestibular hypofinction and may help with the
differentiation between peripheral and central lesions. Computer-
driven rotatory chairs and posturography platforms offer additional
diagnostic modalities from specialized centers.

Ahmed MF et al. Caloric test versus rotational sinusoidal harmonic
acceleration and step-velocity tests in patients with and without
suspected peripheral vestibulopathy. Otol Neurotol. 2009
Sep;30(6):300-5. [PMID: 19623096]

Brantberg K. Vestibular evoked myogenic potentials (VEMPs):
usefulness in clinical neurotology. Semin Neurol. 2009
Nov;29(5):541-7. [PMID: 19834866]

Post RE. Dizziness: a diagnostic approach. Am Fam Physician.
2010 Aug 15;82(4)361-8, 369. [PMID: 20704166]

Vertigo Syndromes Due to Peripheral
Lesions

A. Endolymphatic Hydrops (Méniére Syndrome)

The cause of Méniére syndrome is unknown. Distention of the
endolymphatic compartment of the inner ear is a pathologic finding
and thought to be part of the pathogenesis of the disorder. Although
a precise cause of hydrops cannot be established in most cases,
two known causes are syphilis and head trauma. The classic
syndrome consists of episodic vertigo, with discrete vertigo spells
lasting 20 minutes to several hours in association with fluctuating
low-frequency sensorineural hearing loss, tinnitus (usually low-tone
and “blowing” in quality), and a sensation of unilateral aural pressure
(Table 8-3). These symptons in the absence of hearing fluctuations



suggests migraine-associated dizziness. Symptons wax and wane
as the endolymphatic pressure rises and falls. Caloric testing
commonly reveals loss or impairment of thermally induced
nystagmus on the involved side. Primary treatment involves a low
salt diet and diuretics (eg, acetazolamide). In reffactory cases,
patients may undergo intratympanic corticosteroid —injections,
endolymphatic sac decompression or vestibular ablation either
through transtympanic gentamicin, vestibular nerve section, or
surgical labyrinthectomy.

Herraiz C et al. Transtympanic steroids for Méniere's disease. Otol
Neurotol. 2010 Jan;31(1):162—7. [PMID: 19924013]

Pullens B et al. Surgery for Méniére's disease. Cochrane Database
Syst Rev. 2010 Jan 20; (1):CD005395. [PMID: 20091573]

B. Labyrinthitis

Patients with labyrinthitis suffer from acute onset of continuous,
usually severe vertigo lasting several days to a week, accompanied
by hearing loss and tinnitus. During a recovery period that lasts for
several weeks, the vertigo gradually improves. Hearing may return
to normal or remain permanently impaired in the involved ear. The
cause of labyrinthitis is unknown. Treatment consists of antibiotics if
the patient is febrile or has symptoms of a bacterial infection, and
supportive care. Vestibular suppressants are useful during the acute
phase of the attack (eg, diazepam or meclizine) but should be
discontinued as soon as feasible to avoid long-term dysequilibrium
from inadequate compensation.

Charles J et al. Vertiginous syndrome. Aust Fam Physician. 2008
May;37(5)299. [PMID: 18464956]

Newman-Toker DE et al. Disconnect between charted vestibular
diagnoses and emergency department management decisions: a
cross-sectional analysis from a nationally representative sample.
Acad Emerg Med. 2009 Oct;16(10):970-7. [PMID: 19799573]

C. Benign Paroxysmal Positioning Vertigo



Patients suffering from recurrent spells of vertigo, lasting under
several minutes per spell, associated with changes in head position
(often provoked by rolling over in bed), usually have benign
paroxysmal positioning vertigo. The term “positioning vertigo” is
more accurate than “positional vertigo” because it is provoked by
changes in head position rather than by the maintenance of a
particular posture.

The typical symptons of positioning vertigo occur in clusters that
persist for several days. There is a brief (1015 sec) latency period
following a head movement before symptons develop, and the
acute vertigo subsides within 10-60 seconds, though the patient
may remain imbalanced for several hours. Constant repetition of the
positional change leads to habituation. Since some central nervous
system disorders can mimic BPPV (eg vertebrobasilar
insufficiency), recurrent cases warrant MRI scanning of the head. In
central lesions, there is no latent period, fatigability, or habituation of
the symptons and signs. Treatment of BPPV involves physical
therapy protocols (eg, the Epley maneuver or Brandt-Daroff
exercises), based on the theory that peripheral positioning vertigo
results from free-floating otoconia within a semicircular canal.

Bhattacharyya N et al. American Academy of Otolaryngology-
Head and Neck Surgery Foundation. Clinical practice guideline:
benign paroxysmal positional vertigo. Otolaryngol Head Neck
Surg. 2008 Nov;139(5 Suppl 4):S47-81. [PMID: 18973840]

Marom T et al. Revisiting benign paroxysmal positional vertigo
pathophysiology. AmJ Otolaryngol. 2009 Jul-Aug;30(4)250-5.
[PMID: 19563936]

D. Vestibular Neuronitis

In vestibular neuronitis, a paroxysmal, usually single attack of
vertigo occurs without accompanying impairment of auditory
function and will persist for several days to a week before gradually
clearing. During the acute phase, examination reveals nystagmus and
absent responses to caloric stimulation on one or both sides. The
cause of the disorder is unclear though presumed to be viral
Treatment consists of supportive care, including diazepam or
meclizine during the acute phases of the vertigo only, followed by
vestibular therapy if the patient does not completely compensate.



Shupak A et al. I. Prednisone treatment for vestibular neuritis. Otol
Neurotol. 2008 Apr;29(3):368—-74. [PMID: 18317392]

E Traumatic Vertigo

The most common cause of vertigo following head njury is
labyrinthine concussion. Symptons generally diminish within several
days but may linger for a month or more. Basilar skull fractures that
traverse the inner ear usually result in severe vertigo lasting several
days to a week and deafhess in the ivolved ear. Chronic
posttraumatic vertigo may result from cupulolithiasis. This occurs
when traumatically detached statoconia (otoconia) settle on the
ampulla of the posterior semicircular canal and cause an excessive
degree of cupular deflection in response to head motion. Clinically,
this presents as episodic positioning vertigo. Treatment consists of
supportive care and vestibular suppressant medication (diazepam or
neclizine) during the acute phase of the attack, and vestibular
therapy.

Scherer MR et al. Traumatic brain injury and vestibular pathology
as a comorbidity after blast exposure. Phys Ther. 2009
Sep;89(9):980-92. [PMID: 19628578]

F. Perilymphatic Fistula

Leakage of perilymphatic fluid from the inner ear into the tympanic
cavity via the round or oval window is often discussed as a cause of
vertigo and sensory hearing loss but is actually very rare. Most
cases result from either physical injury (eg, blunt head trauma, hand
slap to ear); extreme barotrauma during airflight, scuba diving, etc;
or vigorous Valalva maneuvers (eg, during weight lifting).

Treatment may require middle ear exploration and window sealing
with a tissue graft; however, this is seldom indicated without a clear-

cut history of a precipitating traumatic event.

Hatano A et al. Traumatic perilymphatic fistula with the luxation of
the stapes into the vestibule. Auris Nasus Larynx. 2009
Aug;36(4)474-8. [PMID: 19231119]



G. Cervical Vertigo

Position receptors located in the facets of the cervical spine are
important physiologically in the coordination of head and eye
movements. Cervical proprioceptive dysfunction is a common cause
of vertigo triggered by neck movements. This disturbance often
commences after neck injury, particularly hyperextension. An
association also exists with degenerative cervical spine disease.
Although symptons vary, vertigo may be triggered by assuming a
particular head position as opposed to moving to a new head
position (the latter typical of labyrinthine dysfunction). Diagnosis
may often be confused with migraine-associated vertigo, which is
also associated with head movement. Management consists of neck
movement exercises to the extent permitted by orthopedic
considerations.

Schikora N et al. Influence of cervical spine stabilization via Stiff
Neck on the postural system in healthy patients: compensation or
decompensation of the postural system? Eur Arch
Otorhinolaryngol. 2010 Oct;267(10):1623-8. [PMID: 20443016]

H. Migrainous Vertigo

Episodic vertigo is fiequently associated with a migraine type of
headache. Head trauma may also be a precipitating feature. The
vertigo may be temporally related to the headache and last up to
several hours, although the vertigo may also occur in the absence of
any headache. It may appear identical to Méniére disease but
without associated hearing loss or tinnitus. Accompanying
symptonms may include head pressure, visual and motion sensitivity,
auditory sensitivity, and photosensitivity. Symptons  typically
worsen with lack of sleep and anxiety or stress. There is often a
history of motion intolerance (easily carsick as a child) and there
may be a familial tendency. Food triggers may also be common,
including caffeine, chocolate, and alcohol among others. Treatment
includes dietary and lifestyle changes (improved sleep pattern,
avoidance of stress) and antimigraine prophylactic medication.

Felisati G et al. Migraine and vertigo: two diseases with the same
pathogenesis? Neurol Sci. 2010 Jun;31(Suppl 1):S107-9. [PMID:
20464597]



Fotuhi M et al. Vestibular migraine: a critical review of treatment
trials. J Neurol. 2009 May;256(5):711-6. [PMID: 19252785]

Jeong SH et al. Vestibular dysfinction in migraine: effects of
associated vertigo and motion sickness. J Neurol. 2009 Dec 30.
[Epub ahead of print] [PMID: 20041331]

L. Superior Semicircular Canal Dehiscence

Deficiency in the bony covering of the superior semicircular canal
may be associated with vertigo triggered by loud noise exposure,
straining, and an apparent conductive hearing loss. Diagnosis is with
coronal high-resolution CT scan and VEMPs. Surgically sealing the
dehiscent canal can improve symptorns.

Chi FL et al. Variety of audiologic manifestations in patients with
superior semicircular canal dehiscence. Otol Neurotol. 2010
Jan;31(1)2-10. [PMID: 20050265]

Phillips DJ et al. Diagnosis and outcomes of middle cranial fossa
repair for patients with superior semicircular canal dehiscence
syndrome. J Clin Neurosci. 2010 Mar;17(3):339-41. [PMID:
20074960]

Vertigo Syndromes Due to Central
Lesions

Central nervous system causes of vertigo include brainstem vascular
disease, arteriovenous malformations, tumor of the brainstem and
cerebellum, multiple sclerosis, and vertebrobasilar migraine (Table
8-2). Vertigo of central origin often becomes unremitting and
disabling. The associated nystagmus is often nonfatigable, vertical
rather than horizontal in orientation, without latency, and
unsuppressed by visual fixation. ENG is useful in documenting these
characteristics. There are commonly other signs of brainstem
dysfunction (eg, cranial nerve palsies; motor, sensory, or cerebellar
deficits in the limbs) or of increased intracranial pressure. Auditory
function is generally spared. The underlying cause should be treated.



Karatas M. Central vertigo and dizziness: epidemiology, differential
diagnosis, and common causes. Neurologist. 2008
Nov;14(6):355-64. [PMID: 19008741]

Kutz JW Jr. The dizzy patient. Med Clin North Am. 2010
Sep;94(5):989-1002. [PMID: 20736108]

DISEASES OF THE CENTRAL AUDITORY &
VESTIBULAR SYSTEMS (Table 8-3)

Lesions of the eighth cranial nerve and central audiovestibular
pathways produce neural hearing loss and vertigo. One
characteristic of neural hearing loss is deterioration of speech
discrimination out of proportion to the decrease in pure tone
thresholds. Another is auditory adaptation, wherein a steady tone
appears to the listener to decay and eventually disappear. Auditory
evoked responses are useful in distinguishing cochlear from neural
losses and may give insight into the site of lesion within the central
pathways.

The evaluation of central audiovestibular disorders usually
requires imaging of the internal auditory canal, cerebellopontine
angle, and brain with enhanced MRI.

1. Vestibular Schwannoma (Acoustic Neuroma)

Eighth cranial nerve schwannomas are among the most common
intracranial tumors. Most are unilateral, but about 5% are
associated with the hereditary syndrome, neurofibromatosis type 2,
in which bilateral eighth nerve tumors may be accompanied by
meningiomas and other intracranial and spinal tumors. These benign
lesions arise within the internal auditory canal and gradually grow to
involve the cerebellopontine angle, eventually compressing the pons
and resulting in hydrocephalus. Their typical auditory symptoms are
unilateral hearing loss with a deterioration of speech discrimination
exceeding that predicted by the degree of pure tone loss.
Nonclassic presentations, such as sudden unilateral hearing loss, are
fairly common. Any individual with a unilateral or asymmetric
sensorineural hearing loss should be evaluated for an intracranial
mass lesion. Vestbular dysfunction more often takes the form of
continuous dysequilibrium than episodic vertigo. Other lesions of the
cerebellopontine angle such as meningioma and epidermoids may



have similar audiovestibular manifestations. Diagnosis is made by
enhanced MRI. Treatment consists of observation, microsurgical
excision, or stereotactic radiotherapy, depending on such factors as
patient age, underlying health, and size of the tumor at presentation.
Bevacizmmab (vascular endothelial growth factor blocker) has
recently shown promise for treatment of tumors in patients with
neurofibromatosis type 2.

Gal TJ et al. Current epidemiology and management trends in
acoustic neuroma. Otolaryngol Head Neck Surg. 2010
May;142(5):677-81. [PMID: 20416455]

Plotkin SR et al. Hearing improvement after bevacizumab in
patients with neurofibromatosis type 2. N Engl J Med. 2009 Jul
23;361(4):358—67. [PMID: 19587327]

Tan M et al. Trends in the management of vestibular schwannomas
at Johns Hopkins 1997-2007. Laryngoscope. 2010
Jan;120(1):144-9. [PMID; 19877188]

Whitehouse K et al. Vestibular schwannomas—when should
conservative management be reconsidered? Br J Neurosurg. 2009
Nov 3. [Epub ahead of print] [PMID: 19886818]

2. Vascular Compromise

Vertebrobasilar insufficiency is a common cause of vertigo in the
elderly. It is often triggered by changes in posture or extension of
the neck. Reduced flow in the vertebrobasilar system may be
denmonstrated  noninvasively  through  magnetic  resonance
angiography. Empiric treatment is with vasodilators and aspirin.

Vascular loops that impinge upon the brainstem root entry zone
of cranial nerves have been shown to cause dysfunction. Widely
recognized examples are hemifacial spasm and tic douloureux. It
has been suggested that hearing loss, tinnitus, and disabling
positioning vertigo may result from a vascular loop abutting the
eighth cranial nerve, although this is controversial.

Karatas M. Vascular vertigo: epidemiology and clinical syndromes.
Neurologist. 2011 Jan;17(1):1-10. [PMID: 2119218]



Otto V et al. Treatment of vertebrobasilar insufficiency-associated
vertigo with a fixed combination of cinnarizine and dimenhydrinate.
Int Tinnitus J. 2008;14(1):57-67. [PMID: 18616088]

3. Multiple Sclerosis

Patients with multiple sclerosis may suffer from episodic vertigo and
chronic imbalance. Hearing loss in this disease is most commonly
unilateral and of rapid onset. Spontaneous recovery may occur.

Bovo R et al. Vertigo and autoimmunity. Eur Arch
Otorhinolaryngol. 2009 Oct 16. [PMID: 19834724]

Peyvandi A et al. Neuro-otologic manifestations of multiple
sclerosis. Arch Iran Med. 2010 May;13(3):188-92. [PMID:
20433222]

OTOLOGIC MANIFESTATIONS OF AIDS

The otologic manifestations of AIDS are protean. The pinna and
external auditory canal may be affected by Kaposi sarcoma as well
as persistent and potentially invasive fingal infections, particularly
due to Aspergillus fumigatus. The most common middle ear
manifestation of AIDS is serous otitis media due to eustachian tube
dysfinction  arising fiom adenoidal hypertrophy (HIV
lymphadenopathy), recurrent nucosal viral infections, or an
obstructing nasopharyngeal tumor (eg, lymphoma). For middle ear
effiisions, ventilating tubes are seldom helpful and may trigger
profuse watery otorrhea. Acute otitis media is usually caused by the
typical bacterial organisms that occur in nonimmunocompromised
patients, although Preumocystis jiroveci otitis has been reported.
Sensorineural hearing loss is common and in some cases appears to
result fiom viral central nervous system infection. In cases of
progressive hearing loss, it is important to evaluate for cryptococcal
meningitis and syphilis. Acute facial paralysis due to herpes zoster
infection (Ransay Hunt syndrome) is quite common and follows a
clinical course similar to that in nonimmunocompromised patients.
Treatment is primarily with high-dose acyclovir (see Chapters 6 and
32). Corticosteroids may also be effective.



Matas CG et al. Audiological and electrophysiological evaluation
of children with acquired immunodeficiency syndrome (AIDS).
Braz J Infect Dis. 2006 Aug;10(4):264-8. [PMID: 17293909]



DISEASES OF THE NOSE &

PARANASAL SINUSES

INFECTIONS OF THE NOSE & PARANASAL SINUSES

1. Acute Viral Rhinosinusitis (Common Cold)

» Clear rhinorrhea, hyposmia, and nasal congestion.

» Associated symptoms, including malaise, headache, and cough.

» Erythematous, engorged nasal mucosa on examination without
intranasal purulence.

» Symptons last <4 weeks and typically < 10 days.

» Symptons are self-limited.

Clinical Findings

The nonspecific symptoms of the ubiquitous common cold are
present in the early phases of many diseases that affect the upper
aerodigestive tract. Because there are numerous serologic types of
rhinoviruses, adenoviruses, and other viruses, patients remain
susceptible throughout life. These infections, while generally quite
benign and self-limited, have been implicated in the development or
exacerbation of more serious conditions, such as acute bacterial
sinusitis, acute otitis media, asthma and cystic fibrosis exacerbation,
and bronchitis. Nasal congestion, decreased sense of siell, watery
rhinorrhea, and sneezing accompanied by general malaise, throat
discomfort and, occasionally, headache are typical in viral
infections. Nasal examination usually shows erythematous,
edematous mucosa and a watery discharge. The presence of
purulent nasal discharge suggests bacterial rhinosinusitis.

Treatment



Despite ongoing research into viral chemotherapy, at this time, there
are no effective antiviral therapies for either the prevention or
treatment of viral rhinitis. There is a common misperception among
patients that antibiotics are helpful Zinc gluconate has been
demonstrated in both randomized controlled trials and meta-analysis
to be effective in minimizing the duration and severity of symptons
associated with the common cold. A minimum dose of 13.3 mg of
elemental zinc in lozenge form administered within the first 24-48
hours seens to be effective. Buffered hypertonic saline (3—5%)
nasal irrigation has been shown to improve symptoms and reduce
the need for nonsteroidal anti-inflammatory drugs. Other supportive
measures, such as decongestants (pseudoephedrine, 3060 mg
every 4-6 hours or 120 mg twice daily), may provide some relief of
rhinorthea and nasal obstruction. Nasal sprays, such as
oxymetazoline or phenylephrine, are rapidly effective but should not
be used for more than a few days at a time because prolonged use
leads to an almost addictive need to prevent rebound congestion
from withdrawal of the drug called rhinitis medicamentosa.
Treatment of rhinitis medicamentosa requires mandatory cessation
of the sprays, and this is often extremely fiustrating for patients.
Topical intranasal corticosteroids (eg, flunisolide, 2 sprays in each
nostril twice daily), intranasal anticholinergic (ipratropium 0.06%
nasal spray, 2-3 sprays every 8 hours as needed) or a short
tapering course of oral prednisone may help during the process of
withdrawal.

Complications

Other than eustachian tube dysfinction or transient middle ear
efftision, complications of viral rhinitis are unusual. Secondary acute
bacterial rhinosinusitis may occur and is suggested by persistence of
symptoms beyond 10 days, accompanied both by purulent green or
yellow nasal secretions and unilateral facial or tooth pain. (See
Acute Bacterial Rhinosinusitis below.)

Recent resurgence of the influenza A HINI virus strain has
changed the management of otherwise self-limited viral rhinitis under
many circunstances. The HIN1 virus has been in continuous North
American circulation since 1977 and led to a dangerous pandemic
in 2009. This pandemic, also called swine flu because of gene
rearrangements within the original HIN1 virus with segments of



porcine influenza conferring virility and antiviral resistance, led to
more than 30,000 cases in 74 countries within 2 months of its
identification. While the symptoms of influenza A/HIN1 are much
the same as other respiratory viruses, certain persons, including
children younger than 5 years, adults older than 65 years, pregnant
women, patients with underlying respiratory or immune disorders,
and adolescents younger than 19 years receiving aspirin therapy,
are at particular risk for the development of hypoxia and acute
respiratory distress syndrome (ARDS). Mortality in those in whom
ARDS developed was > 17%. Diagnosis of influenza A/HINT is
confirmed by nasopharyngeal, oropharyngeal, or endobronchial
swab or aspirate and identification of the virus by reverse
transcriptase-polymerase chain reaction (RT-PCR). Treatment with
oseltamivir or zanamivir has been effective, but up to date diagnosis,
treatment, and containment guidelines should be sought from the
Centers for Disease  Control and  Prevention at
www.cde.govhinl flw/if the diagnosis is suspected.

Eby GA 3rd. Zinc lozenges as cure for the common cold—A
review and hypothesis. Med Hypotheses. 2009 Nov 9. [PMID:
19906491]

Patick AK. Rhinovirus chemotherapy. Antiviral Res. 2006
Sep;71(2-3):391-6. [PMID: 16675037]

Sullivan SJ et al. 2009 HIN1 Influenza. Mayo Clin Proc. 2010
Jan:85(1):64-76. [PMID: 20007905]

2. Acute Bacterial Rhinosinusitis (Sinusitis)

» Purulent yellow-green nasal discharge or expectoration.

» Facial pain or pressure over the affected sinus or sinuses.

» Nasal obstruction.

» Acute onset of symptons (between 1 and 4 week duration).

» Associated symptons, including cough, malaise, fever, and
headache.



General Considerations

Acute sinus infections are uncommon compared with viral rhinitis,
but they still affect nearly 20 million Americans annually, accounting
for over 2 billion dollars in health care expenditures for sinusitis
annually. Such infections are often associated with inflammation of
the mucosal of the nasal cavity near the drainage pores of the
sinuses. To acknowledge this inflammation as a major component of
the disease and to differentiate it from such processes as allergic or
acute viral rhinitis, otolaryngologists prefer the term ‘bacterial
rhinosinusitis.”

Acute bacterial rhinosinusitis usually is a result of impaired
mucociliary clearance and obstruction of the osteomeatal complex,
or sinus “pore.” Edematous mucosa causes obstruction of the
conplex, resulting in the accumulation of mucous secretion in the
sinus cavity that becomes secondarily infected by bacteria. The
largest of these osteomeatal complexes is deep to the middle
turbinate in the middle meatus. This complex is actually a confluence
of complexes draining the maxillary, ethmoid, and frontal sinuses.
The sphenoid drains flom a separate complex between the septum
and superior turbinate.

The typical pathogens of bacterial sinusitis are the same as those
that cause acute otitis media: S pneumoniae, other streptococci, H
influenzae and, less commonly, S aureus and Moraxella
catarrhalis. Pathogens vary regionally in both prevalence and drug
resistance. It should be kept in mind that about 25% of healthy
asymptomatic individuals may, if sinus aspirates are cultured, harbor
such bacteria as well. Understanding of the anatomy, pathogenesis
and microbiology of acute bacterial rhinosinusitis can help the
clinician afford the most expeditious and cost-effective diagnosis
and treatment while avoiding serious complications.

Clinical Findings
A. Symptoms and Signs

The maxillary sinus, the largest of the paranasal sinuses, is the most
commonly affected sinus. Unilateral facial fullness, pressure and
tenderness over the cheek are common symptoms, but may not be
present in many cases. Pain may refer to the upper incisor and
canine teeth via branches of the trigeminal nerve, which traverse the



floor of the sinus. Purulent nasal drainage should be noted with nasal
airway obstruction or facial pain (pressure). Maxillary sinusitis may
result from dental infection, and teeth that are tender should be
carefully examined for signs of abscess. Removal of the diseased
tooth or drainage of the periapical abscess typically resolves the
sinus infection. Nonspecific symptoms include fever, malaise,
halitosis, headache, hyposmia, and cough. It is important to note
that studies have demonstrated no correlation between patient
reports of “sinus headache” and presence of sinusitis on CT scan.
Bacterial rhinosinusitis can be distinguished from viral rhinitis by
persistence of symptoms more than 10 days after onset or
worsening of symptoms within 10 days after initial improvement.

Acute ethmoiditis in adults is often accompanied by muaxillary
sinusitis and symptoms are similar to those described above.
Localized ethmoid sinusitis may present with pain and pressure over
the high lateral wall of the nose between the eyes that may radiate to
the orbit.

Sphenoid sinusitis is usually seen in the setting of pansinusitis, or
infection of all the paranasal sinuses on at least one side. The patient
may complain of a headache “in the middle of the head” and often
points to the vertex.

Acute frontal sinusitis may cause pain and tendemess of the
forehead. This is most easily elicited by palpation of the orbital roof
just below the medial end of the eyebrow.

Hospital-associated  sinusitis is a form of acute bacterial
rhinosinusitis that may present without any symptons in the head
and neck. It is a common source of fever in critically ill patients and
is often associated with prolonged presence of a nasogastric or,
rarely, nasotracheal tube causing inflammation of the nasal mucosa
and osteomeatal complex obstruction. Pansinusitis on the side of the
tube is common on imaging studies.

Table 8-4. oral antibiotic regimens for acute sinusitis.
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First-line therapy

Adnoxicillin 1000 mg three times daity 7-10 days
Trimethoprim-sullamethoxazole 160 mg-800 mg twice daily T-W0days  Suitable in penicillin allergy
Doxycydine 200 myg once daily x 1 day, 7-10 days  Suitable in penicillin allergy

100 mg twice daily thereafter

first-fine therapy after recent antibiotic use’

Levolloxacin 500 my once daily 10 days

Amonicillin-cvidanate 875/125 mg twice dady 10 days

Second-line therapy

Amoxicilin-clavalanate 1000/62.5 Mg ER 2 tablets twice daily 10 days It o improvement after 3 days on hrstline therapy
Moxifloxacin 400 my ance daily 10 days If o improvement after 3 days on firstine therpy

Within last 4-6 weeks.

Adapted, with permission, from Marple BF et al. Acute bacterial
rhinosinusitis: a review of U.S. treatment guidelines. Otolaryngol Head
Neck Surg. 2006 Sep;135(3):341-8. Copyright © 2006 Sage Publications.
Reprinted by permission of Sage Publications.

B. Imaging

It is usually possible to make the diagnosis of acute bacterial
rhinosinusitis on clinical grounds alone. Although more sensitive than
clinical examination, routine radiographs are not cost-effective and
are not recommended by the Agency for Health Care Policy and
Research or American Association of Otolaryngology Guidelines in
the routine diagnosis of acute bacterial rhinosinusitis. They may,
however, be helpful when clinically based criteria are difficult to
evaluate, when the patient does not respond to appropriate therapy,
or when symptoms of more serious infection are noted.

‘When necessary, noncontrast, screening coronal CT scans are
more cost-eftective and provide more information than conventional
sinus films. CT provides a rapid and effective means to assess all of
the paranasal sinuses, identify areas of greater concern (such as
bony dehiscence, periosteal elevation or muaxillary tooth root
exposure within the sinus), and speed appropriate therapy.

Occasionally, a CT scan may be indicated to exclude acute
bacterial rhinosinusitis. While reasonably sensitive, CT scans are not
specific. Swollen soft tissue and fluid may be difficult to distinguish
when opacification of the sinus is present fiom other conditions,
such as chronic rhinosinusitis, nasal polyposis, or mucus retention
cysts. Sinus abnormalities can be seen in most patients with an
upper respiratory infection, while bacterial rhinosinusitis develops in
only 2%.



If malignancy, intracranial extension or opportunistic infection is
suspected, MRI with gadolinium should be ordered instead of, or in
addition to, CT. MRI will distinguish tumor from fluid, inflammation,
and inspissated mucus far better than CT, as well as better
delineating tumor extent with respect to adjacent structures such as
the orbit, skull base, and palate. Bone destruction can be
demonstrated as well by MRI as by CT.

Treatment

All patients with acute bacterial rhinosinusitis should have careful
evaluation of pain. Nonsteroidal anti-inflammatory drugs are
generally recommended. Sinus symptoms may be improved with
oral or nasal decongestants (or bothy—eg, oral pseudoephedrine,
30-120 mg per dose, up to 240 mg/d; nasal oxymetazoline, 0.05%,
or xylometazoline, 0.05-0.1%, one or two sprays in each nostril
every 6-8 hours for up to 3 days.

Eighty percent of patients with acute bacterial rhinosinusitis
improve symptomatically within 2 weeks without antibiotic therapy.
However, antibiotics may be considered when symptoms last more
than 10-14 days or when symptons (including fever; facial pain;
and periorbital, facial, or forchead swelling) are severe.
Administration of antibiotics does, however, reduce the incidence of
clinical failure by 50% and, coupled with clinical criteria-based
diagnosis, represents the most cost-effective treatment strategy.
Double-blinded studies exist to support numerous antibiotic
choices. A summary of recent national guidelines for the treatment
of acute sinusitis can be found in Table 8-4. Selection of antibiotics
is usually empiric and based on a number of factors including
regional patterns of antibiotic resistance, antibiotic allergy, cost, and
patient tolerance. Unless the patient is allergic to penicillin, penicillin
or amoxicillin should be used as the first-line agent. Treatment is
usually for 10 days (or as stated above), although longer courses
are sometimes required to prevent relapses. Macrolide therapy has
been recommended as first-line therapy in patients with penicillin
allergy and tetracyclines have also been used.

Multidrug resistant S preumoniae prevalence is growing in many
urban areas of the United States as are B-lactamase [-lactam
inhibitor producing strains of H influenza and M catarrhalis. In
such regions, guidelines call for empiric use of amoxicillin-
clavulanate or second- or third-generation cephalosporins.



Fluoroquinolones are reserved for treatment failures or for patients
with a recent history of antibiotic therapy for another infection.
Recurrent sinusitis or sinusitis that does not appear to respond
clinically warrants CT imaging and evaluation by a specialist.

Hospital-associated infections in critically ill patients are treated
differently from community-acquired infections. Broad-spectrum
antibiotic coverage for bacteria including P aeruginosa, S aureus
(including methicillin-resistant strains) and anaerobes nust be
considered. Removal of the nasogastric tube and improved nasal
hygiene (nasal saline sprays, humidification of supplemental nasal
oxygen, and nasal decongestants) are critical interventions and often
curative in mild cases without aggressive antibiotic use. Endoscopic
or transantral cultures may help direct medical therapy in
complicated cases.

Complications

Local complications of acute bacterial rhinosinusitis include orbital
cellulitis and abscess, osteomyelitis, intracranial extension and
cavernous sinus thrombosis.

Any change in the ocular examination in a patient with acute
bacterial rhinosinusitis necessitates immediate CT imaging. Orbital
conplications typically occur by extension of ethmoid sinusitis
through the lamina papyracea, a thin layer of bone that comprises
the medial orbital wall. Extension in this area may cause orbital
cellulitis leading to proptosis, gaze restriction, and orbital pain.
Select cases are responsive to intravenous antibiotics with or
without corticosteroids and should be managed in close conjunction
with an ophthalmologist or otolaryngologist, or both. Extension
through the lamina papyracea can also lead to subperiosteal abscess
formation (orbital abscess). Such abscesses cause marked prop-
tosis, ophthalmoplegia and pain with medial gaze. While some of
these abscesses will respond to antibiotics, such findings should
prompt an immediate referral to a specialist for consideration of
decompression and evacuation. Failure to intervene quickly may
lead to permanent visual impairment and a “frozen globe.”

Osteomyelitis requires prolonged antibiotics as well as removal of
necrotic bone. The frontal sinus is most commonly affected, with
bone involverent suggested by a tender puffy swelling of the
forehead (Pott puffy tumor). Following treatment, secondary
cosietic reconstructive procedures may be necessary.



Intracranial complications of sinusitis can occur either through
hematogenous spread, as in cavernous sinus thrombosis and
meningitis, or by direct extension, as in epidural and
intraparenchymal brain abscesses. Fortunately, they are rare today.
Cavernous sinus thrombosis is heralded by ophthalmoplegia,
chemosis, and visual loss. The diagnosis is most commonly
confirmed by MRI and, when identified early, it typically responds
to intravenous antibiotics. Frontal epidural and intracranial
abscesses are often clinically silent, but may present with altered
metal status, persistent fever, or severe headache.

When to Refer

Failure of acute bacterial rhinosinusitis to resolve after an adequate
course of oral antibiotics may necessitate referral to an
otolaryngologist for evaluation. Endoscopic cultures may direct
further treatment choices. Nasal endoscopy and CT scan are
indicated when symptoms persist longer than 4-12 weeks. Any
patients with suspected extension of disease outside the sinuses
should be evaluated urgently by an otolaryngologist and imaging.

When to Admit

. Facial swelling and erythema indicative of facial
cellulitis.
« Proptosis.

« Vision change or gaze abnormality indicative of orbital
cellulitis.

« Abscess or cavernous sinus involvement.

. Mental status changes suggestive of intracranial
extension.

¢ Immunocompromised status.

« Failure to respond to appropriate first-line treatment for
acute bacterial rhinosinusitis or symptoms persisting longer



than 4 weeks.
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3. Nasal Vestibulitis

Inflammation of the nasal vestibule may result from folliculitis of the
hairs that line this orifice and is usually the result of nasal
manipulation or hair trimming. Systemic antibiotics effective against
S aureus (such as dicloxacillin, 250 mg orally four times daily for 7—
10 days) are indicated. Topical mupirocin or bacitracin (applied
two or three times daily) may be a helpful addition and may prevent
future occurrences. If recurrent, the addition of rifampin (10 mgkg
orally twice daily for the last 4 days of treatment) may eliminate the
S aureus carrier state. If a furuncle exists, it should be incised and
drained, preferably intranasally. Adequate treatment of these
infections is important to prevent retrograde spread of infection
through valveless veins into the cavernous sinus and intracranial
structures.



4. Invasive Fungal Sinusitis

Invasive fungal sinusitis is rare and includes both rhinocerebral
nmucormycosis (Mucor, Absidia, and Rhizopus sp.) and other
mnvasive fungal infections, such as Aspergillus. The fungus spreads
rapidly through vascular channels and may be lethal if not detected
early. Patients with mucormycosis almost invariably have a
contributing  factor that results i some degree of
immunocompromise, such as  diabetes mellitus, long-term
corticosteroid therapy, or end-stage renal disease. Mucormycosis is
more common, however, in patients who are profoundly
immunocompromised for the treatment of hematologic malignancies.
Occasional cases have been reported in patients with AIDS though
Aspergillus sp. is more common in this setting, The initial symptoms
may be similar to those of acute bacterial rhinosinusitis, although
facial pain is often more severe. Nasal drainage is typically clear or
straw-colored, rather than purulent, and visual symptoms may be
noted at presentation in the absence of significant nasal findings. On
examination, the classic finding of mucormycosis is a black eschar
on the middle turbinate. This finding is not universal and may be
inapparent if the infection is deep or high within the nasal bones.
Often the mucosa appears normal or simply pale and dry. Early
diagnosis requires suspicion of the disease and nasal biopsy with
silver stains, revealing broad nonseptate hyphae within tissues and
necrosis with vascular occlusion. Because CT or MRI may initially
show only soft tissue changes, biopsy and ultimate debridement
should be based on the clinical setting rather than radiographic
demonstration of bony destruction or intracranial changes.

Invasive fingal sinusitis represents a medical and surgical
emergency. Once recognized, prompt wide surgical debridement
and amphotericin B by intravenous infusion are indicated for
patients with reversble immune deficiency. Lipid-based
amphotericin B (Ambisome) may be used in patients who have
renal insufficiency or in those in whom it develops secondary to
nephrotoxic doses of nonlipid amphotericin. Other antifingals,
including voriconazole and caspofingin, may be appropriate therapy
depending on the speciation of the organism. There is evidence that
suggests that iron chelator therapy may also be a useful adjunct.
While necessary for any possibility of cure, surgical management
often results in tremendous disfigurement and finctional deficits.
Even with early diagnosis and immediate appropriate intervention,



the prognosis is guarded and often results in the loss of at least one
eye. In persons with diabetes, the mortality rate is about 20%. If
renal failure is present or develops, mortality is over 50%; in the
setting of AIDS or hematologic malignancy with neutropenia,
mortality approaches 100%.

Epstein VA et al. Invasive fingal sinusitis and complications of
rhinosinusitis. Otolaryngol Clin North Am 2008 Jun; 41(3):497—
524. [PMID: 18435995]

Kasapoglu F et al. Acute invasive fingal rhinosinusitis: evaluation
0f 26 patients treated with endonasal or open surgical procedures.
Otolaryngol Head Neck Surg. 2010 Nov;143(5):614-20. [PMID:
20974328]

ALLERGIC RHINITIS

» Clear rhinorrhea, sneezing, tearing, eye irritation, and pruritus.

» Associated symptons, including cough, bronchospasm,
eczematous dermatitis.

» Environmental allergen exposure with presence of allergen
specific IgE.

General Considerations

Allergic rhinitis is very common in the United States. Population
studies have reported the prevalence as between 14% and 40%
among Americans, with most consensus panels agreeing on 20%.
Allergic rhinitis adversely affects school and work performance,
costing about $6 billion annually in the United States. These costs
may be underestimated as epidemiology studies consistently show
an association with asthma. Seasonal allergic rhinitis is most
commonly caused by pollens and spores. Flowering shrub and tree
pollens are most common in the spring, flowering plants and grasses
in the summer, and ragweed and molds in the fall. Dust, household
mites, air pollution, and pet dander may produce year-round



symptons, termed “perennial rhinitis.”

Allergic rhinitis is caused by exposure to an airborne allergen in a
predisposed individual. Activation of both humoral (B-cell) and
cytotoxic (T-cell) immune responses with subsequent allergen-
specific IgE responses causes release of inflammatory mediators.
The response is increased as antigen is passed to regional lymph
nodes for greater T-cell activation. Interleukin and cytokine release
causes specific activation of mast cells, eosinophils, plasma cells,
basophils and other T-cells. Many of these circulating cells then
migrate into the nasal and ocular epithelium where they contribute
directly to symptoms through proinflammatory mediators, including
histamine, prostaglandins, and kinins.

Clinical Findings

The symptoms of “hay fever” are similar to those of viral rhinitis but
are usually persistent and may show seasonal variation. Nasal
symptons are often accompanied by eye iritation, pruritus,
conjunctival erythema, and excessive tearing. Many patients will
note a strong family history of atopy or allergy.

The clinician should be carefill to distinguish allergic rhinitis from
nonallergic or vasomotor rhinitis. Vasomotor rhinitis is caused by
increased sensitivity of the vidian nerve and is a common cause of
clear rhinorrhea in the elderly. Often patients will report that they
have troubling rhinor-rhea in response to numerous nasal stimuli,
including warm or cold air, odors or scents, light, or particulate
matter.

On physical examination, the mucosa of the turbinates is usually
pale or violaceous because of venous engorgement. This is in
contrast to the erythema of viral rhinitis. Nasal polyps, which are
yellowish boggy masses of hypertrophic mucosa, are associated
with long-standing allergic rhinitis.

Treatment
A. Antihistamines
Treatment of allergic and perennial rhinitis has improved in recent
years. Anthistamines offer temporary, but immediate, control of

many of the most troubling symptons of allergic rhinitis. Over-the-
counter antihistamines include nonsedating loratadine (10 mg orally



once daily) and minimally sedating cetirizine (10 mg orally once
daily). Brompheniramine or chlorpheniramine (4 mg orally every 6—
8 hours, or 8—12 mg orally every 8—12 hours as a sustained-release
tablet) and clemastine (1.34-2.68 mg orally twice daily) may be
less expensive, although usually associated with some drowsiness.
Prescription oral H)-receptor antagonists include fexofenadine (60
mg orally twice daily or 120 mg once daily) and desloratadine (5
mg orally once daily). Fexofenadine appears to be nonsedating;
deslorata-dine is minimally sedating. Also shown to be effective in
randomized trials are ebastine (1020 mg orally once daily) and
misolastine (10 mg once daily). The Hj-receptor antagonist
antihistamine nasal spray azelastine (1-2 sprays per nostril daily) has
also been shown to be effective in a randomized trial. Topical nasal
sprays are particularly useful in patients who experience side effects,
nostly xerostomia and sedation, of oral anthistamines. Many
patients who find initial benefit from an anthistamine complain that
allergy symptons eventually return after several months of use. In
such patients, typically with perennial allergy problens, antihistamine
tolerance seems to develop and alternating effective antihistamines
periodically can control symptoms over the long term

B. Intranasal Corticosteroids

Intranasal corticosteroid sprays have revolutionized the treatment of
allergic rhinitis. Evidence-based literature reviews show that these
are more effective—and flequently less expensive—than
nonsedating antihistamines. Patients should be reminded that there
may be a delay in onset of relief of 2 or more weeks. Corticosteroid
sprays may also shrink hypertrophic nasal mucosa and nasal polyps,
thereby providing an improved nasal airway and osteomeatal
complex drainage. Because of this effect, intranasal corticosteroids
are critical in treating allergy in patients prone to recurrent acute
bacterial rhinosinusitis or chronic rhinosinusitis. There are many
available preparations, including beclomethasone (42 mcg/spray
twice daily per nostril), flunisolide (25 mcg/spray twice daily per
nostril), mometasone firoate (200 mcg once daily per nostril),
budesonide (100 mcg twice daily per nostril) and fluticasone
propionate (200 mcg once daily per nostril). All intranasal
corticosteroids are considered equally effective. Probably the most
critical factor is compliance with regular use and proper introduction
into the nasal cavity. In order to deliver medication to the region of



the middle meatus, proper application involves holding the bottle
straight up with the head tilted forward and pointing the bottle
toward the ipsilateral ear when spraying. Side effects are limited and
the most annoying is epistaxis. Some experts believe that this is
related to incorrect delivery of the drug to the nasal septum.

C. Adjunctive Treatment Measures

In addition to intranasal corticosteroid sprays and antihistamines,
including Hj-receptor antagonists, the literature supports the use of
antileukotriene medications such as montelukast (10 mg/d orally)
alone or with cetirizine (10 mg/d orally) or loratadine (10 mg/d
orally). There are proinflammatory effects of cysteinyl leukotrienes
in upper airway disease, including allergic rhinitis, and hyperplastic
polyposis, and sinusitis. Improved nasal rhinorrhea, sneezing, and
congestion are seen with the use of leukotriene receptor antagonists,
often in conjunction with antihistamines. Cromolyn sodium and
sodium nedocromil are also useful adjunct agents for allergic rhinitis.
They work by stabilizing mast cells and preventing proinflammatory
mediator release. They are not absorbed by the gastrointestinal tract
but do finction topically and have very few side effects. The most
useful form of cromolyn is probably the ophthalmologic preparation;
the nasal preparation is not nearly as effective as inhaled
corticosteroids. Intranasal cromolyn is cleared rapidly and must be
administered four times daily for continued relief of symptons.

Intranasal anticholinergic agents, such as ipratropium bromide
0.03% or 0.06% sprays (42-84 mcg per nostril three times daily),
may be helpful adjuncts when rhinor-rhea is a major symptom
Ipratropium nasal sprays are not as effective as intranasal
corticosteroids for treating allergic rhinitis but are useful for treating
vasomotor rhinitis.

Avoiding or reducing exposure to airborne allergens is the most
effective means of alleviating symptoms of allergic rhinitis.
Depending on the allergen, this can be extremely difficult, however.
Maintaining an allergen-fiee environment by covering pillows and
mattresses with plastic covers, substituting synthetic materials (foam
mattress, acrylics) for animal products (wool, horsehair), and
removing  dust-collecting household fixtures (carpets, drapes,
bedspreads, wicker) is worth the attempt to help more troubled
patients. Air purifiers and dust filters may also aid in maintaining an
allergen-fiee environment. Nasal saline irrigations are a very useful



adjunct in the treatment of allergic rhinitis to mechanically flush the
allergens from the nasal cavity. Though debated, there is no clear
benefit to hypertonic saline over commercially available normal
saline preparations (eg, Ayr or Ocean Spray). When symptomns are
extremely bothersome, a search for offending allergens may prove
helpful. This can either be done by skin testing or by serum RAST
testing by an allergist.

In some cases, allergic rhinitis symptoms are inadequately
relieved by medication and avoidance measures. Often, such
patients have a strong family history of atopy and may also have
lower respiratory manifestations such as allergic asthma. Referral to
an allergist may be appropriate in such cases for consideration of
immunotherapy. This treatment course is quite involved, with proper
identification of offending allergens, progressively increasing doses
of allergen (s) and eventual maintenance dose administration over a
period of 3-5 years. Immunotherapy has been proven to reduce
circulating IgE levels in patients with allergic rhinitis and reduce the
need for allergy medications. While oral allergen exposure is
actively being investigated, currently the primary mode of allergen
exposure is by subcutaneous injection. Treatments are given at a
suitable medical facility with monitoring following treatment because
of the risk of anaphylaxis during dose escalation. Local reactions
are common and usually self-limited.
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OLFACTORY DYSFUNCTION

» Subjective diminished siell or taste sensation.
» Lack of objective nasal obstruction.
» Objective decrease in olfaction demonstrated by testing,

General Considerations

Odorant molecules traverse the nasal vault to reach the cribriform
area and become soluble in the mucus overlying the exposed
dendrites of receptor cells. Anatomic blockage of the nasal cavity
with subsequent airflow disruption is the most common cause of
olfactory dysfunction (hyposmia or anosmia). Polyps, septal
deformities, and nasal tumors may be the cause. Transient olfactory
dysfinction often accompanies the common cold, nasal allergies,
and perennial rhinitis through changes in the nasal and olfactory
epithelium  About 20% of olfactory dysfunction is idiopathic,
although it often follows a viral illness. Central nervous system
neoplasis, especially those that involve the olfactory groove or
temporal lobe, may affect olfaction and must be considered in
patients with no other explanation for their hyposmia or other
neurologic signs. Head trauma accounts for < 5% of cases of
hyposmia but is more commonly associated with anosmia. Absent,
diminished, or distorted smell or taste has been reported in a wide
variety of endocrine, nutritional, and nervous disorders. In
particular, olfactory dysfunction in Parkinson disease and Alzheimer
disease has been the subject of recent research. A great many
medications have also been implicated in altering olfaction.

Clinical Findings

Evaluation of olfactory dysfinction should include a thorough history
of systemic illnesses and medication use as well as a physical
examination focusing on the nose and nervous system Nasal
obstruction (from polyps, trauma, foreign bodies or nasal masses)



can cause finctional hyposmia and should be excluded before
concluding that the disruption of olfaction is primary. Most clinical
offices are not set up to test olfaction, but such tests may at times be
worthwhile if only to assess whether a patient possesses any sense
of smell at all. The University of Pennsylvania Smell Identification
Test (UPSIT) is available comnercially and is a simple, self

administered “scratch-and-sniff” test that is useful in differentiating
hyposmia, anosmia, and malingering. Odor threshold can be tested
at regional specialty centers using increasing concentrations of
various odorants.

Treatment

There is no specific treatment for primary disruption of olfaction.
While some disturbances spontaneously resolve, little evidence
supports the use of large doses of vitamin A and znc to patients
with transient olfactory dysfinction. The degree of hyposmia is the
greatest predictor of recovery, with less severe hyposmia
recovering at a much higher rate. In permanent hyposmia,
counseling should be offered about seasoning foods with spices (eg,
pepper) that stimulate the trigeminal as well as olfactory
chemoreceptors, abuse of table salt as a seasoning, and safety
issues such as the use of smoke alarms and electric rather than gas
home appliances.

Doty RL. The olfactory system and its disorders. Semin Neurol
2009 Feb;29(1):74-81. [PMID: 19214935]

Hummel T et al. Prognostic factors of olfactory dysfunction. Arch
Otolaryngol Head Neck Surg. 2010 Apr;136(4):347-51. [PMID:
20403850]

Lafreniere D et al. Anosmia: loss of siell in the elderly.
Otolaryngol Clin North Am 2009 Feb;42(1):123-31. [PMID:
19134495]

EPISTAXIS




» Bleeding from the unilateral anterior nasal cavity most commonly.

» Most cases may be successfully treated by direct pressure on the
bleeding site for 15 minutes. When this is inadequate, topical
sympathomimetics and various nasal tamponade methods are
usually effective.

» Posterior, bilateral, or large volume epistaxis should be triaged
immediately to a specialist in a critical care setting.

General Considerations

Epistaxis is an extremely common problem in the primary care
setting. Predisposing factors include nasal trauma (nose picking,
foreign bodies, forceful nose blowing), rhinitis, drying of the nasal
nucosa from low humidity or supplemental nasal oxygen, deviation
of the nasal septum hypertension, atherosclerotic disease,
hereditary  hemorrhagic  telangiectasia  (Osler-Weber-Rendu
syndrome), inhaled nasal cocaine or other drug use, and alcohol
use. Anticoagulation or anti-platelet medications may be associated
with a higher incidence of epistaxis, more frequent recurrence of
epistaxis, and greater difficulty controlling bleeding, but they do not
cause epistaxis. Bleeding is most common in the anterior septum
where a confluence of veins creates a superficial venous plexus
(Kiesselbach plexus).

Clinical Findings

It is important in all patients with epistaxis to consider underlying
causes of the bleeding Laboratory assessment of bleeding
parameters may be indicated, especially in recurrent cases. Once
the acute episode has passed, careful examination of the nose and
paranasal sinuses to rule out neoplasia and hereditary hemorrhagic
telangiectasia is wise.

Patients presenting with epistaxis offen have higher blood
pressures than control patients, but in many cases, blood pressure
returns to normal following treatment of acute bleeding. Repeat
evaluation for clinically significant hypertension and treatment should
be performed following control of epistaxis and removal of any
packing.



Treatment

Most cases of anterior epistaxis may be successfully treated by
direct pressure on the site by compression of the nares continuously
for 15 min. Venous pressure is reduced in the sitting position, and
slight leaning forward lessens the swallowing of blood. Short-acting
topical nasal decongestants (eg, phenylephrine, 0.125-1% solution,
one or two sprays), which act as vasoconstrictors, may also be
helpful. When the bleeding does not readily subside, the nose
should be examined, using good illumination and suction, in an
attempt to locate the bleeding site. Topical 4% cocaine applied
either as a spray or on a cotton strip serves both as an anesthetic
and a vasoconstrictor. If cocaine is unavailable, a topical
decongestant (eg, oxymetazoline) and a topical anesthetic (eg,
tetracaine or lidocaine) provide similar results. When visible, the
bleeding site may be cauterized with silver nitrate, diathermy, or
electrocautery. A supplemental patch of Surgicel or Gelfoam may
be helpful with a moisture barrier, such as petroleumrbased
ointment, to prevent drying and crusting,

Occasionally, a site of bleeding may be inaccessible to direct
control, or attempts at direct control may be unsuccessful. In such
cases there are a number of alternatives. When the site of bleeding
is anterior, a hemostatic sealant, pneumatic nasal tamponade, or
anterior packing may suffice. There are a number of ways to do
this, such as with several feet of lubricated iodoform packing
systematically placed in the floor of the nose and then the vault of
the nose, or with various manufactured products designed for nasal
tamponade.

About 5% of nasal bleeding originates in the posterior nasal
cavity. Such bleeds are more commonly associated with
atherosclerotic disease and hypertension. If an anteriorly placed
pneumatic nasal tamponade is unsuccessfill, it may be necessary to
consult an otolaryngologist for a pack to occlude the choana before
placing a pack anteriorly. In emergency settings, double balloon
packs (Epistat) may facilitate rapid control of bleeding with little or
no mucosal trauma. Because such packing is uncomfortable,
bleeding may persist, and vasovagal syncope is quite possible,
hospitalization for monitoring and stabilization is indicated. Opioid
analgesics are needed to reduce the considerable discomfort and
elevated blood pressure caused by a posterior pack.

Surgical management of epistaxis, through ligation of the nasal



arterial supply (internal maxillary artery and ethmoid arteries) is an
alternative to posterior nasal packing. Endovascular embolization of
the internal maxillary artery or facial artery is also quite effective and
can allow very specific control of hemorrhage. Such alternatives are
necessary when packing fails to control life-threatening hemorrhage.
On very rare occasions, ligation of the external carotid artery may
be necessary.

After control of epistaxis, the patient is advised to avoid straining
and vigorous exercise for several days. Nasal saline should be
applied to the packing frequently to keep the packing moist.
Avoidance of hot or spicy foods and tobacco is also advisable,
since these may cause nasal vaso-dilation. Avoiding nasal trauma,
including nose picking, is an obvious necessity. Lubrication with
petroleum jelly or bacitracin ointment and increased home humidity
may also be useful ancillary measures. Finally, antistaphylococcal
antibiotics are indicated to reduce the risk of toxic shock syndrome
developing while the packing remains in place (at least 5 days).

When to Refer

« Patients with recurrent epistaxis, large volume epistaxis,
and episodic epistaxis with associated nasal obstruction
should be referred to an otolaryngologist for endoscopic
evaluation and possible imaging.



« Those with ongoing bleeding beyond 15 minutes should
be taken to a local emergency department if the clinician is
not prepared to manage acute epistaxis.
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NASAL TRAUMA

The nasal pyramid is the most frequently fractured bone in the body.
Fracture is suggested by crepitance or palpably mobile bony
segments. Epistaxis and pain are common, as are soft tissue
hematomas (“black eye”). It is important to make certain that there
is no palpable step-off of the infraorbital rim, which would indicate
the presence of a zygomatic complex fracture. Radiologic
confirmation may at times be helpful but is not necessary in
unconplicated nasal fractures. It is also important to assess for
possible concomitant additional facial, pulmonary, or intracranial
injuries when the circumstances of injury are suggestive, as in the
case of automobile and motorcycle accidents.

Treatment is aimed at maintaining long-term nasal airway patency
and cosmesis. Closed reduction, using topical 4% cocaine and
locally injected 1% lidocaine, should be attempted within 1 week of
injury. In the presence of marked nasal swelling, it is best to wait
several days for the edema to subside before undertaking reduction.
Persistent functional or cosmetic defects may be repaired by
delayed reconstructive nasal surgery.

Intranasal examination should be performed in all cases to rule
out septal hematoma, which appears as a widening of the anterior
septumy, visible just posterior to the columella. The septal cartilage
receives its only mutrition flom its closely adherent
mucoperichondrium. An untreated subperichondrial hematoma will
result in loss of the nasal cartilage with resultant saddle nose
deformity. Septal hematomas may become infected, with S’ aureus



most commonly, and should be drained with an incision in the
inferior mucoperichondrium on both sides.

Packing for 2-5 days is often helpful to help prevent re-formation
of the hematoma. Antibiotics with antistaphylococcal efficacy (eg,
cephalexin, 500 mg four times daily, or clindamycin, 150 mg four
times daily) should be given for 3-5 days or the duration of the
packing and the drained fluid sent for culture.

Green KM. Reduction of nasal fractures under local anaesthetic.
Rhinology. 2001 Mar;39(1):43-6. [PMID: 11340695]

Ziccardi VB et al. Management of nasal fractures. Oral Maxillofac
Surg Clin North Am. 2009 May;21(2)203-8. [PMID:
19348986]

TUMORS & GRANULOMATOUS DISEASE
1. Benign Nasal Tumors

A. Nasal Polyps

Nasal polyps are pale, edematous, mucosally covered muasses
commonly seen in patients with allergic rhinitis, but compelling
evidence argues against a purely allergic pathogenesis. They may
result in chronic nasal obstruction and a diminished sense of smell.
In patients with nasal polyps and a history of asthma, aspirin should
be avoided as it may precipitate a severe episode of bronchospasm,
known as triad asthma (Samter triad). Such patients may have an
immunologic salicylate sensitivity. The presence of polyps in children
should suggest the possibility of cystic fibrosis.

Initial treatment with topical nasal corticosteroids (see Allergic
Rhinitis section for specific drugs) for 1-3 months is usually
successful for small polyps and may reduce the need for operation.
A short course of oral corticosteroids (eg, prednisone, 6-day
course using 21 5-mg tablets: 30 mgon day 1 and tapering by 5 mg
each day) may also be of benefit. When polyps are massive or
medical management is unsuccessful, polyps may be removed
surgically. In healthy persons, this is a minor outpatient procedure.
In recurrent cases or when surgery itself is associated with
increased risk (such as in patients with asthma), a more complete



procedure, such as ethmoidectony, may be advisable. In recurrent
polyposis, it may be necessary to remove polyps from the ethmoid,
sphenoid, and maxillary sinuses to provide longer-lasting relief.
Intranasal corticosteroid should be continued following polyp
removal to prevent recurrence, and the clinician should consider
allergen testing to determine the offending allergen and avoidance

measures.

Alobid I et al. Nasal polyposis and its impact on quality of life:
comparison between the effects of medical and surgical treatments.
Allergy. 2005 Apr;60(4):452-8. [PMID: 15727575]

Becker SS. Surgical management of polyps in the treatment of
nasal airway obstruction. Otolaryngol Clin North Am. 2009
Apr;42(2):377-85. [PMID: 19328899]

Patiar S et al. Oral steroids for nasal polyps. Cochrane Database
Syst Rev. 2007 Jan 24; (1):CD005232. [PMID: 17253548]

Rasp G. Is there a role for leukotriene antagonists in the prevention
of recurrent nasal polyps? Curr Opin Allergy Clin Immunol. 2010
Jun;10(3)200-5. [PMID: 20431368]

Williams AN et al. The clinical effectiveness of aspirin
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B. Inverted Papilloma

Inverted papillomas are benign tumors caused by human
papillomavirus (HPV) that usually arise on the lateral nasal wall.
They present with unilateral nasal obstruction and occasionally
hemorrhage. They are often easily seen on anterior rhinoscopy as
cauliflower-like growths in or around the middle meatus. Because
SCC is seen in about 10% of inverted or schneiderian papillomas,
conplete excision is strongly recommended. This usually requires a
medial maxillectomy, but in selected cases an endoscopic approach
may be possible. Because recurrence rates for inverted papilloma
are reported to be as high as 20%, subsequent clinical and
radiologic follow-up is imperative. All excised tissue (not just a
portion) should be carefully reviewed by the pathologist to be sure



1o carcinoma is present.

Anari S et al. Sinonasal inverted papilloma: narrative review. J
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19225300]

C. Juvenile Angiofibroma

These highly vascular tumors arise in the nasopharynx, typically in
adolescent mules. Initially, they cause nasal obstruction and
hemorrhage. Any adolescent male with recurrent epistaxis should be
evaluated for an angiofibroma. The clinician should take great care
when considering a biopsy because these masses can bleed
profusely. Although benign, these tumors expand locally from the
sphenopalatine foramen to the pterygopalatine fossa at the
pterygoid canal and extend to the pterygoid base, the greater wing
of the sphenoid, the nasal cavity, and the paranasal sinuses. They
may involve the skull base, usually extradurally, and extend into the
superior clivus. Treatment consists of preoperative embolization
followed by surgical excision via an approach appropriate for the
tumor extent. Small angiofibromas that do not involve the
infratermporal fossa may be resected endoscopically. Extensive ones
may require skull base approaches. Recurrences are not uncommon
and should be resected if possible. Unresectable recurrences that
do not appear to grow significantly may be followed radiologically
with serial MR scans in expectation of possible eventual involution
stabilization or involution of tumor. Low-dose (30 Gy) irradiation
may be helpful in nonresectable, continually growing tumors.

Carrillo JF et al. Juvenile nasopharyngeal angiofibrona: clinical
factors associated with recurrence, and proposal of a staging
system. J Surg Oncol. 2008 Aug 1;98(2):75-80. [PMID:
18623038]

Glad H et al. Juvenile nasopharyngeal angiofibromas in Denmark
1981-2003: diagnosis, incidence, and treatment. Acta
Otolaryngol. 2007 Mar;127(3):292-9. [PMID: 17364367]



2. Malignant Nasopharyngeal & Paranasal Sinus Tumors

Though rare, malignant tumors of the nose, nasopharynx, and
paranasal sinuses are quite problematic because they tend to remain
asymptomatic until late in their course. SCC is the most common
cancer found in the sinuses and nasopharynx. It is especially
common in the nasopharynx, where it obstructs the eustachian tube
and results in serous otitis media. Nasopharyngeal carcinoma
(poorly differentiasted ~ SCC,  nonkeratinzing SCC, or
Iymphoepithelioma) is usually associated with elevated IgA antibody
to the viral capsid antigen of the Epstein-Barr virus (EBV). It is
particularly common in patients of southern Chinese descent.
Adenocarcinomas, mucosal melanomas, sarcomas, and non-
Hodgkin lymphomas are less commonly encountered neoplasis of
this area.

Early symptons are nonspecific, mimicking those of rhinitis or
sinusitis. Unilateral nasal obstruction, otitis media, and discharge are
common, with pain and recurrent hemorrhage often clues to the
diagnosis of cancer. Any adult with persistent unilateral nasal
symptoms or new otitis media should be thoroughly evaluated with
nasal endoscopy and nasopharyngoscopy. A high index of suspicion
remains a key to early diagnosis of these tumors. Patients often
present with advanced symptons such as proptosis, expansion of a
cheek, or il-itting maxillary dentures. Malar hypesthesia, due to
involverrent of the infraorbital nerve, is common in maxillary sinus
tumors. Biopsy is necessary for definitive diagnosis, and MRI is the
best imaging study to delineate the extent of disease and plan
appropriate surgery and radiation.

Treatment depends on the tumor type and the extent of disease.
Nasopharyngeal carcinoma at this time is best treated by
concomitant radiation and cisplatin followed by adjuvant
chemotherapy  with cisplatin and  fluorouracil—this ~ protocol
significantly decreases local, nodal, and distant faires and
increased progression-free and overall survival. Locally recurrent
nasopharyngeal carcinoma may in selected cases be treated with
repeat irradiation protocols or surgery with moderate success and a
high degree of concern about local wound healing. Other SCCs are
best treated—when resectable—with a combination of surgery and
irradiation. Numerous protocols investigating the role of



chemotherapy are under evaluation. Cranial base surgery appears
to be an effective modality in improving the overall prognosis in
paranasal sinus malignancies eroding the ethmoid roof. More
centers are capable of performing such resections endoscopically
using image navigation. Although the prognosis is poor for advanced
tumors, the results of treating resectable tumors of paranasal sinus
origin have improved with the wider use of skull base resections and
intensity-modulated radiation therapy. Cure rates are often 45—
60%.

Bourhis J et al; Meta- Analysis of Chemotherapy in Head, Neck
Cancer Collaborative Group; Meta-Analysis of Radiotherapy in
Carcinoma of Head, Neck Collaborative Group; Meta- Analysis of
Chemotherapy in Nasopharynx Carcinoma Collaborative Group.
Individual patients’ data meta-analyses in head and neck cancer.
Curr Opin Oncol. 2007 May;19(3):188-94. [PMID: 17414635]

Khademi B et al. Malignant neoplasis of the sinonasal tract:
report of 71 patients and literature review and analysis. Oral
Maxillofac Surg. 2009 Dec;13(4):191-9. [PMID: 19795137]

Myers LL et al. Differential diagnosis and treatment options in
paranasal sinus cancers. Surg Oncol Clin N Am 2004
Jan;13(1):167-86. [PMID: 15062368]

3. Sinonasal Inflammatory Disease (Wegener
Granulomatosis & Sarcoidosis)

The nose and paranasal sinuses are involved in over 90% of cases
of Wegener granulomatosis. It is often not realized that involvement
at these sites is more common than involverment of lungs or kidneys.
Examination shows bloodstained crusts and fiiable mucosa. Biopsy,
when positive, shows necrotizing granulomas and vasculitis. Other
recognized sites of Wegener granulomatosis in the head and neck
include the subglottis and the middle ear.

Sarcoidosis also commonly involves the paranasal sinuses and is
clinically similar to other chronic sinonasal inflammatory processes.
Sinonasal symptons, including rhinorrhea, nasal obstruction, and
hyposmia or anosmia may precede diagnosis of sarcoidosis in other
organ systems. Clinically, the turbinates appear engorged with small
white granulomas. Biopsy shows classic noncaseating granulomas.



Notably, patients with sinonasal involvement generally have more
trouble managing sarcoidosis in other organ systems.

Polymorphic reticulosis (midline malignant reticulosis, idiopathic
midline destructive disease, lethal midline granuloma)—as the
muiltitude of apt descriptive terms suggest—is not well understood
but appears to be a nasal T-cell or NK cell lymphoma. In contrast
to Wegener granulomatosis, involverment is limited to the mid face,
and there may be extensive bone destruction. Many destructive
lesions of the mucosa and nasal structures labeled as polymorphic
reticulosis are in fact non-Hodgkin lymphoma of either NK cell or T
cell origin. Immunophenotyping, especially for CD56 expression, is
essential in the histologic evaluation. Even when apparently
localized, these lymphomas have a poor prognosis, with progression
and death within a year the rule.

For treatment of Wegener granulomatosis, see Chapter 20.

Aubart FC et al. Sinonasal involvement in sarcoidosis: a case-
control study of 20 patients. Medicine (Baltimore). 2006
Nov;85(6)365-71. [PMID: 17108780]

Cannady SB et al. Sinonasal Wegener granulomatosis: a single-
institution experience with 120 cases. Laryngoscope. 2009
Apr;119(4):757-61. [PMID: 19263410]

Fuchs HA et al. Granulomatous disorders of the nose and para-
nasal sinuses. Curr Opin Otolaryngol Head Neck Surg. 2009
Feb;17(1)23-7. [PMID: 19225301]

Mendenhall WM et al. Lethal midline granuloma-nasal natural
killer/T-cell lymphoma. AmJ Clin Oncol. 2006 Apr;29(2):202—6.
[PMID: 16601443]



DISEASES OF THE ORAL

CAVITY & PHARYNX

LEUKOPLAKIA, ERYTHROPLAKIA, ORAL LICHEN
PLANUS, & ORAL CANCER

» Leukoplakia—a white lesion that cannot be removed by
rubbing the mucosal surface.

» Erythroplakia—Similar to leukoplakia except that it has a
definite erythematous component.

» Oral Lichen Planus—Most commonly presents as lacy
leukoplakia but may be erosive; definitive diagnosis requires
biopsy.

» Oral Cancer—Early lesions appear as leukoplakia or
erythroplakia; more advanced lesions will be larger, with invasion
into tongue such that a mass lesion is palpable. Ulceration may be
present.

Leukoplakic regions range from small to several centimeters in
diameter (Figure 8-3). Histologically, they are often hyperkeratoses
occurring in response to chronic iritation (eg, from dentures,
tobacco, lichen planus); about 2-6%, however, represent either
dysplasia or early invasive SCC. Distinguishing between
erythroplakia and leukoplakia is important because about 90%
of cases of erythroplakia are either dysplasia or carcinoma. SCC
accounts for 90% of oral cancer. Alcohol and tobacco use are the
major epidemiologic risk factors.

The differential diagnosis may include oral candidiasis, necrotizing
sialometaplasia,  pseudoepitheliomatous  hyperplasia, median
rhomboid glossitis, and vesiculoerosive inflammatory disease such



as erosive lichen planus. This should not be confused with the
brown-black gingival melanin pigmentation—diffuse or speckled—
common in nonwhites, blue-black embedded fragments of dental
amalgam, or other systemic disorders associated with general
pigmentation  (neurofbromatosis, familial polyposis, Addison
disease). Intraoral melanomn is extremely rare and carries a dismal
prognosis.

/. Figure 8-3. Leukoplakia with moderate dysplasia on the lateral
border of the tongue. (Courtesy of Ellen Eisenberg, DMD; used,
with permission, from Usatine RP, Smith MA, Mayeaux EJ Jr,
Chumley H, Tysinger, J. The Color Atlas of Family Medicine.
McGraw-Hill, 2009.)

Any area of erythroplakia, enlarging area of leukoplakia, or a
lesion that has submucosal depth on palpation should have an
incisional biopsy or an exfoliative cytologic examination. Ulcerative
lesions are particularly suspicious and worrisome. Specialty referral
should be sought early both for diagnosis and treatment. A
systematic intraoral examination—including the lateral tongue, floor



of the mouth, gingiva, buccal area, palate, and tonsillar fossae—and
palpation of the neck for enlarged lymph nodes should be part of
any general physical examination, especially in patients over the age
of 45 who smoke tobacco or drink immoderately. Indirect or
fiberoptic  examination of the nasopharynx, oropharynx,
hypopharynx, and larynx by an otolaryngologist, head and neck
surgeon, or radiation oncologist should also be considered for such
patients when there is unexplained or persistent throat or ear pain,
oral or nasal bleeding, or oral erythroplakia. Fine-needle aspiration
(FNA) biopsy may expedite the diagnosis if an enlarged lymph
node is found. To date, there are no approved therapies for
reversing or stabilizing leukoplakia or erythroplakia.

Oral lichen planus is a relatively common (0.5-2% of the
population) chronic inflammatory autoimmune disease that may be
difficult to diagnose clinically because of its numerous distinct
phenotypic subtypes. For exanple, the reticular pattern may mimic
candidiasis or hyperkeratosis, while the erosive pattern may mimic
SCC. Management begins with distinguishing it from other oral
lesions. Exfoliative cytology or a small incisional or excisional biopsy
is indicated, especially if SCC is suspected. Therapy is aimed at
managing pain and discomfort. Corticosteroids have been used
widely both locally and systemically. Cyclosporines and retinoids
have also been used. Many think there is a low rate (1%) of SCC
arising within lichen planus (in addition to the possibility of clinical
misdiagnosis).



Figure 8-4. oral hairy leukoplakia on the side of the tongue in
aiDS. (Courtesy of Richard P. Usatine, MD; used, with permission,
from Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley H, Tysinger,
1. The Color Atlas of Family Medicine. McGraw-Hil,, 2009.)

Hairy leukoplakia occurs on the lateral border of the tongue
and is a common early finding in HIV infection (see Chapter 31). It
often develops quickly and appears as slightly raised leukoplakic
areas with a corrugated or “hairy” surface (Figure 8-4). Clinical
response following administration of zidovudine or acyclovir has
been reported, and treatment is under active investigation.

Early detection of SCC is the key to successful management
(Figure 8-5). Lesions < 4 mm in depth have a low propensity to
metastasize. Most patients in whom the tumor is detected before it
is 2 cm in diameter are cured by local resection. Radiation is an
alternative but not generally used as first-line therapy for small
lesions. Large tumors are usually treated with a combination of
resection, neck dissection, and external beam radiation.
Reconstruction, if required, is done at the time of resection and can
involve the use of myocutaneous flaps or vascularized free flaps with
or without bone.



. Figure 8-5. Squamous cell carcinoma of the palate. (Courtesy
of Frank Miller, MD; used, with permission, from Usatine RP,
Smith MA, Mayeaux EJ Jr, Chumley H, Tysinger, J. The Color
Atlas of Family Medicine. McGraw-Hill, 2009.)

A number of clinical trials have suggested a role for beta-
carotene, cyclooxygenase (COX)-2 inhibitors, vitamin E, and
retinoids in producing regression of leukoplakia and reducing the
incidence of recurrent SCCs. Retinoids suppress head and neck
and lung carcinogenesis in animal models and inhibit carcinogenesis
in individuals with pre-malignant lesions. They also seem to reduce
the incidence of second primary cancers in head and neck and lung
cancer patients previously treated for a primary.

Brennan M et al. Management of oral epithelial dysplasia: a
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Mar;103 (Suppl):S19.e1-12. [PMID: 17257863]

Carbone M et al. Topical clobetasol in the treatment of atrophic-
erosive oral lichen planus: a randomized controlled trial to compare
two preparations with different concentrations. J Oral Pathol Med.
2009 Feb;38(2):227-33. [PMID: 19141065]

Curado MP et al. Recent changes in the epidemiology of head and
neck cancer. Curr Opin Oncol. 2009 May;21(3):194-200.
[PMID: 19363341]

Konkimalla VB et al. Diagnosis and therapy of oral squamous cell
carcinoma. Expert Rev Anticancer Ther. 2007 Mar;7(3):317-29.
[PMID: 17338652]

Liu W et al. Malignant transformation of oral leukoplakia: a
retrospective cohort study of 218 Chinese patients. BMC Cancer.
2010 Dec 16;10:685. [PMID: 21159209]

ThongprasomK et al. Steroids in the treatment of lichen planus: a
review. J Oral Sci. 2008 Dec;50(4):377-85. [PMID: 19106464]

ORAL CANDIDIASIS

» Fluctuating throat or mouth discomfort.

» Systemic or local immunosuppression, such as recent
corticosteroid, chemotherapy, or antibiotic use.

» Erythema of the oral cavity or oropharynx with fluffy, white
patches.

» Rapid resolution of symptons with appropriate treatment.

Clinical Findings



A. Symptoms and Signs

Oral candidiasis (thrush) is usually painful and looks like creany-
white curd-like patches overlying erythematous mucosa (see Figure
6-28). Because these white areas are easily rubbed off (eg, by a
tongue depressor)—unlike leukoplakia or lichen planus—only the
underlying irregular erythema may be seen. Oral candidiasis is
commonly encountered among the following adult patients: (1) those
who wear dentures, (2) those who are debilitated and have poor
oral hygiene, (3) those with diabetes, (4) those with anemia, (5)
those undergoing chemotherapy or local irradiation, and (6) those
receiving corticosteroids or broad-spectrum antibiotics. Angular
cheilitis is another manifestation of candidiasis, although it is also
seen in nutritional deficiencies (Figure 8-6).

*. Figure 8-6. Severe angular cheilitis in HIV-positive man with
oral thrush. (Courtesy of Richard P. Usatine, MD; used, with
permission, from Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley
H, Tysinger, J. The Color Atlas of Family Medicine. McGraw-
Hill, 2009.)

B. Diagnostic Studies



The diagnosis is made clinically. A wet preparation using potassium
hydroxide will reveal spores and may show nonseptate mycelia.
Biopsy will show intraepithelial pseudomy-celia of Candida
albicans.

Candidiasis is often the first manifestation of HIV infection, and
HIV testing should be considered in patients with no known
predisposing cause for Candida overgrowth (see also Chapter 31).
The US Department of Health Services Clinical Practice Guideline
for Evaluaton and Management of Early HIV Infection
recommends examination of the oral mucosa with each clinician visit
as well as at a dental examination every 6 months.

Treatment

Effective antifingal therapy may be achieved with any of the
following: fluconazole (100 mg/d for 7-14 days), ketoconazole
(200400 mg with breakfast [requires acidic gastric environment
for absorption] for 7-14 days), clotrimazole troches (10 mg
dissolved orally five times daily), or mnystatin vaginal troches
(100,000 units dissolved orally five times daily) or mouth rinses
(500,000 units [5 mL of 100,000 units/mL] held in the mouth
before swallowing three times daily). Shorter-duration therapy using
fluconazole has proved effective. In patients with HIV infection,
however, longer courses may be needed, and oral itraconazole
(200 mg/d) may be indicated in fluconazole-refractory cases. Many
of the Candida species in these patients are resistant to first-line
azoles and may require newer drugs, such as voriconazole. In
addition, 0.12% chlorhexidine or half-strength hydrogen peroxide
mouth rinses may provide local relief. Nystatin powder (100,000
units/g) applied to dentures three or four times daily for several
weeks may help denture wearers.

Egusa H et al. Oral candidosis in HIV-infected patients. Curr HIV
Res. 2008 Nov;6(6):485-99. [PMID: 18991614]

Pienaar ED et al. Interventions for the prevention and management
of oropharyngeal candidiasis associated with HIV infection in



adults and children. Cochrane Database Syst Rev. 2010 Nov
10;11:CD003940. [PMID: 21069679]

Worthington HV et al. Interventions for treating oral candidiasis for
patients with cancer receiving treatment. Cochrane Database Syst
Rev. 2007 Apr 18; (2):CD001972. [PMID: 17443513]

GLOSSITIS, GLOSSODYNIA, DYSGEUSIA, & BURNING
MOUTH SYNDROME

Inflammation of the tongue with loss of filiform papillae leads to a
red, smooth-surfaced tongue (glossitis). Rarely painful, it may be
secondary to nutritional deficiencies (eg, niacin, riboflavin, iron, or
vitamin E), drug reactions, dehydration, irritants, foods and liquids,
and possibly autoimmune reactions or psoriasis. If the primary
cause camot be identified and corrected, empiric nutritional
replacement therapy may be of value.

Glossodynia is burning and pain of the tongue, which may occur
with or without glossitis. In the absence of any clinical findings, it has
been termed “burning mouth syndrome.” Glossodynia with glossitis
has been associated with diabetes mellitus, drugs (eg, diuretics),
tobacco, xerostomia, and candidiasis as well as the listed causes of
glossitis. Periodontal disease is not apt to be a factor. The burning
mouth syndrome typically has no identifiable associated risk factors
and seens to be most common in postmenopausal women. Treating
possible underlying causes, changing long-term medications to
alternative ones, and smoking cessation may resolve symptoms of
glossitis. Both glossodynia and the burning mouth syndrome are
benign, and reassurance that there is no infection or tumor is likely
to be appreciated. Effective treatments for the burning mouth
syndrome include alpha-lipoic acid and clonazepam Clonazepam is
most effective as a rapid dissolving tablet placed on the tongue in
doses fiom 0.25 mg to 0.5 mg every 812 hours. Behavioral
therapy has also been shown to be effective. Unilateral symptoms,
symptons that cannot be related to a specific medication, and
symptoms and signs involving regions supplied by other cranial
nerves all may suggest neuropathology, and imaging of the brain,



brainstem, and skull base with MRI should be considered.

Minor JS et al. Burning mouth syndrome and secondary oral
burning. Otolaryngol Clin North Am. 2011 Feb;44(1)205-19.
[PMID: 21093630]

Patton LL et al. Management of burning mouth syndrome:
systematic review and management recommendations. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod. 2007 Mar;103
(Supp]):S39:e1-13. [PMID: 17379153]

INTRAORAL ULCERATIVE LESIONS

1. Necrotizing Ulcerative Gingivitis (Trench Mouth, Vincent
Angina)

Necrotizing ulcerative gingivitis, often caused by an infection of both
spirochetes and fusiform bacilli, is common in young adults under
stress (classically at examination time). Underlying systemic diseases
may also predispose to this disorder. Clinically, there is painful
acute gingival inflammation and necrosis, often with bleeding,
halitosis, fever, and cervical lymphadenopathy. Warm half-strength
peroxide rinses and oral penicillin (250 mg three times daily for 10
days) may help. Dental gingival curettage may prove necessary.

Feller L et al. Necrotizing periodontal diseases in HIV-seropositive
subjects: pathogenic mechanisns. J Int Acad Periodontol. 2008
Jan;10(1):10-5. [PMID: 18333595]

2. Aphthous Ulcer (Canker Sore, Ulcerative Stomatitis)

Aphthous ulcers are very common and easy to recognize. Their
cause remains uncertain, although an association with human
herpesvirus 6 has been suggested. Found on freely moving,
nonkeratinized mucosa (eg, buccal and labial mucosa and not
attached gingiva or palate), they may be single or muiltiple, are



usually recurrent, and appear as painful small) round ulcerations
with yellow-gray fibrinoid centers surrounded by red halos (Figure
8-7). Minor aphthous ulcers are < 1 cm and generally heal in 10—
14 days. Major aphthous ulcers are > 1 cm and can be disabling
due to the degree of associated oral pain.

Treatment is nonspecific. Topical corticosteroids (triamcinolone
acetonide, 0.1%, or fluocinonide ointment, 0.05%) in an adhesive
base (Orabase Plain) do appear to provide symptomatic relief.
Other topical therapies shown to be effective in controlled studies
include diclofenac 3% in hyaluronan 2.5%, doxymycine-
cyanoacrylate,  mouthwashes  containing the  enzymes
amyloglucosidase and glucose oxidase, and amlexanox 5% oral
paste. A 1-week tapering course of prednisone (40-60 mg/d) has
also been used successfully. Cimetidine maintenance therapy may
be usefll in patients with recurrent aphthous ulcers. Thalidomide has
been used selectively in recurrent aphthous ulcerations in HIV-
positive patients.



Figure 8-7. aphthous stomatitis. (Courtesy of Ellen Eisenberg,
MD and Dr. Joanna Douglas; used, with permission, from Usatine
RP, Smith MA, Mayeaux EJ Jr, Chumley H, Tysinger, J. The
Color Atlas of Family Medicine. McGraw-Hill, 2009.)

Large or persistent areas of ulcerative stomatitis may be
secondary to erythema multiforme or drug allergies, acute herpes
simplex, pemphigus, pemphigoid, epidermolysis bullosa acquisita,
bullous lichen planus, Behget disease, or inflammatory bowel
disease. SCC may occasionally present in this fashion. When the
diagnosis is not clear, incisional biopsy is indicated.

Chattopadhyay A et al. Recurrent aphthous stomatitis. Otolaryngol
Clin North Am. 2011 Feb;44(1):79-88. [PMID: 21093624]

Scully C et al. Oral mucosal disease: recurrent aphthous stomatitis.



Br J Oral Maxillofac Surg. 2008 Apr;46(3):198-206. [PMID:
17850936]

3. Herpetic Stomatitis

Herpetic gingivostomatitis is common, mild, and short-lived and
requires no intervention in most adults. In immuno-compromised
persons, however, reactivation of herpes simplex virus infection is
frequent and may be severe. Clinically, there is initial burning,
followed by typical small vesicles that rupture and form scabs.
Lesions are most commonly found on the attached gingiva and
mucocutaneous junction of the lip, but lesions can also form on the
tongue, buccal mucosa, and soft palate. Acyclovir (200-800 mg
five times daily for 7-14 days) may shorten the course and reduce
postherpetic pain. Differential diagnosis includes aphthous stommatitis
(see above), erythema nuiltiforme, syphilitic chancre, and
carcinoma. Coxsackievirus-caused lesions (grayish white tonsillar
plaques and palatal ulcers of herpangina or buccal and lip ulcers in
hand-foot-and-mouth disease) are seen more commonly in children
under age 6.

Arduino PG et al. Herpes simplex virus type 1 infection: overview
on relevant clinico-pathological features. J Oral Pathol Med. 2008
Feb;37(2):107-21. [PMID: 18197856]

Nasser M et al. Acyclovir for treating primary herpetic
gingivostomatitis. Cochrane Database Syst Rev. 2008 Oct 8;
(4):CD006700. [PMID: 18843726]

Sciubba JJ. Oral mucosal diseases in the office setting—part I:
Aphthous stomatitis and herpes simplex infections. Gen Dent.
2007 Jul-Aug;55(4):347-56. [PMID: 17682646]

PHARYNGITIS & TONSILLITIS



» Sore throat.

» Fever.

» Anterior cervical adenopathy.

» Tonsillar exudate.

» Focus is to treat group A B-hemolytic streptococcus infection to
prevent rheumatic sequelae.

General Considerations

Pharyngitis and tonsillitis account for over 10% of all office visits to
primary care clinicians and 50% of outpatient antibiotic use. The
most appropriate management continues to be debated because
some of the issues are deceptively complex, but consensus has
increased in recent years. The main concern is determining who is
likely to have a group A P-hemolytic streptococcal infection
(GABHS), as this can lead to subsequent complications such as
rheumatic fever and glomerulonephritis. A second public health
policy concern is reducing the extraordinary cost (both in dollars
and in the development of antibiotic-resistant S preumoniae) in the
United States associated with unnecessary antibiotic use. Questions
now being asked: Is there still a role for culturing a sore throat, or
have the rapid antigen tests supplanted this procedure under most
circunstances? Are clinical criteria alone a sufficient basis for
decisions about which patients should be given antibiotics? Should
any patient receive any antbiotic other than penicillin (or
erythromycin if penicillin-allergic)? For how long should treatment
be continued? Numerous well-done studies in the past few years as
well as increasing experience with rapid laboratory tests for
detection of streptococci (eliminating the delay caused by culturing)
appear to make a consensus approach more possible.

Clinical Findings



The clinical features most suggestive of GABHS pharyngitis include
fever over 38°C, tender anterior cervical adenopathy, lack of a
cough, and a pharyngotonsillar exudate (Figures 88 and 8-9).
These four features (the Centor criteria), when present, strongly
suggest GABHS, and some would treat regardless of laboratory
results. When three of the four are present, laboratory sensitivity of
rapid antigen testing exceeds 90%. When only one criterion is
present, GABHS is unlikely. Sore throat may be severe, with
odynophagia, tender adenopathy, and a scarlatiniform rash. An
elevated white count and left shift are also possible. Hoarseness,
cough, and coryza are not suggestive of this disease.

/. Figure 8-8. Streptococcal pharyngitis showing tonsillar exudate
and erythema. (Courtesy of Michael Nguyen, MD; used, with
permission, from Usatine RP, Smith MA, Mayeaux EJ Jr, Chumley
H, Tysinger, J. The Color Atlas of Family Medicine. McGraw-
Hill, 2009.)



/. Figure 8-9. Pharyngeal inflammation and petechiae of the soft
palate caused by group a streptococcus. (Courtesy of Dr. Heinz F.
Eichenwald, Public Health Image Library, CDC.)

Marked lymphadenopathy and a shaggy white-purple tonsillar
exudate, offen extending into the mnasopharynx, suggest
mononucleosis, especially if present in a young adult. With about
90% sensitivity, lymphocyte to white blood cell ratios of > 35%
suggest EBV infection and not tonsillitis. Hepatosplenomegaly and a
positive heterophil agglutination test or elevated anti-EBV titer are
corroborative. However, about one-third of patients with infectious
mononucleosis have secondary streptococcal tonsillitis, requiring
treatment. Ampicillin should routinely be avoided if mononucleosis is
suspected because it induces a rash that might be misinterpreted by
the patient as a penicillin allergy. Diphtheria (extremely rare but
described in the alcoholic population) presents with low-grade fever
and an ill patient with a gray tonsillar pseudomembrane.

The most common pathogens other than GABHS in the
differential diagnosis of “sore throat” are viruses, Neisseria
gonorrhoeae, Mycoplasma,  and Chlamydia  trachomatis.
Rhinorrhea and lack of exudate would suggest a virus, but in



practice it is not possible to confidently distinguish viral upper
respiratory infection fiom GABHS on clinical grounds alone.
Infections with Corynebacterium  diphtheriae, — anaerobic
streptococci,  and Corynebacterium — haemolyticum — (which
responds better to erythromycin than penicillin) may also mimic
pharyngitis due to GABHS.

Treatment

Given the availability of many well-documented studies in recent
years, one would think that a consensus might develop as to the
most appropriate way to treat a sore throat. The Infectious
Diseases Society of America recommends laboratory confirmation
of the clinical diagnosis by means of either throat culture or a rapid
antigen detection test. The American College of Physicians—
Anerican  Society of Internal Medicine (ACP-ASIM), n
collaboration with the Centers for Disease Control and Prevention,
advocates use of a clinical algorithm alone—in lieu of microbiologic
testing—for confirmation of the diagnosis in adults for whom the
suspicion of streptococcal infection is high. Others examine the
assumptions of the ACP-ASIM guideline for using a clinical
algorithm alone and question whether those recommendations will
achieve the stated objective of dramatically decreasing excess
antibiotic use. Convincing clinical trials as well as clinician reminders
and patient-based interventions may be needed before clinicians are
likely to abandon long-held teachings (even though different
clinicians appear to have been taught different strategies) regarding
diagnosis and management of group A streptococcal pharyngitis. A
Cochrane review concluded that muiltifaceted interventions where
educational interventions occur on many levels were the only
inerventions whose effects were of sufficient magnitude to
potentially reduce the incidence of antibiotic-resistant bacteria.
Thirty years ago, a single intramuscular injection of benzathine
penicillin or procaine penicillin, 1.2 million units once, was the
standard antibiotic treatment. This remains effective, but the
injection is painfll. It is now used for patients if compliance with an
oral regimen is an issue. Currently, oral treatment is effective and



preferred. Antibiotic choice aims to reduce the already low (10—
20%) incidence of treatment failures (positive culture after treatment
despite symptomatic resolution) and recurrences. Penicilin V
potassium (250 mg orally three times daily or 500 mg twice daily
for 10 days) or cefuroxime axetil (250 mg orally twice daily for 5—
10 days) are both effective. The efficacy of a 5-day regimen of
penicillin V potassium appears to be similar to that of a 10-day
course, with a 94% clinical response rate and an 84% streptococcal
eradication rate. Erythromycin (also active against Mycoplasma
and Chlamydlia) is a reasonable alternative to penicillin in allergic
patients. Cephalosporins are somewhat more effective than
penicillin in producing bacteriologic cures; 5-day administration has
been successful for cefpodoxime and cefiroxime. The macrolide
antibiotics have also been reported to be successful in shorter-
duration regimens. Azithromycin (500 mg once daily), because of its
long half-life, need be taken for only 3 days.

Adequate antibiotic treatment usually avoids the streptococcal
complications of scarlet fever, glomerulonephritis, rheumatic
myocarditis, and local abscess formation.

Antibiotics for treatment failures are also somewhat controversial.
Surprisingly, penicillin-tolerant strains are not isolated more
frequently in those who fail treatment than in those treated
successfully with penicillin. The reasons for failure appear to be
conplex, and a second course of treatment with the same drug is
not unreasonable. Alternatives to penicillin include cefiroxime and
other cephalosporins, dicloxacillin (which is p-lactamase—resistant),
and amoxicillin with clavulanate. When there is a history of penicillin
allergy, alternatives should be used, such as erythromycin.
Erythromycin resistance—with failure rates of about 25%—is an
increasing problem in many areas. In cases of severe penicillin
allergy, cephalosporins should be avoided as the cross-reaction is
common (8% or more).

Ancillary treatment of pharyngitis includes analgesics and anti-
inflammatory agents, such as aspirin or acetaminophen. Some
patients find that salt water gargling is soothing. In severe cases,
anesthetic gargles and lozenges (eg benzocaine) may provide
additional symptomatic relief Occasionally, odynophagia is so



intense that hospitalization for intravenous hydration and antibiotics
is necessary. (See Chapter 33.)

Patients who have had rheumatic fever should be treated with a
continuous course of antimicrobial prophylaxis (erythromycin, 250
mg twice daily orally, or penicillin G, 500 mg once daily orally) for
at least 5 years.

Linder JA. Evaluation and management of adult pharyngitis.
Compr Ther. 2008 Fall-Winter;34(3-4):196-203. [PMID:
19137763]

van Driel ML et al. Different antibiotic treatments for group A
streptococcal pharyngitis. Cochrane Database Syst Rev. 2010 Oct
6; (10):CD004406. [PMID: 20927734]

PERITONSILLAR ABSCESS & CELLULITIS

When infection penetrates the tonsillar capsule and involves the
surrounding  tissues, peritonsillar  cellulitis results. Peritonsillar
abscess (quinsy) and cellulitis present with severe sore throat,
odynophagia, trismus, medial deviation of the soft palate and
peritonsillar fold, and an abnormal nuffled (“hot potato™) voice.
Following therapy, peritonsillar cellulitis usually either resolves over
several days or evolves into peritonsillar abscess, also known as
quinsy. The existence of an abscess may be confirmed by aspirating
pus from the peritonsillar fold just superior and medial to the upper
pole of the tonsil. A 19-gauge or 21-gauge needle should be passed
medial to the molar and no deeper than 1 cm, because the internal
carotid artery may lic more medially than its usual location and pass
posterior and deep to the tonsillar fossa. Most commonly, patients
with peritonsillar abscess present to the emergency department and
receive a dose of parenteral amoxicillin (1 g), amoxicillin-sulbactam
(3 g), or clindamycin (600900 mg). Less severe cases and patients
who are able to tolerate oral intake may be treated for 7-10 days
with oral antibiotics, including amoxicillin, 500 mg three times a day;
amoxicillin-clavulanate, 875 mg twice a day; or clindamycin, 300
mg four times daily. Although antibiotic treatment is generally



undisputed, there is controversy regarding the surgical management
of peritonsillar abscess. Methods include needle aspiration, incision
and drainage, and tonsillectomy. Some clinicians incise and drain the
area and continue with parenteral antibiotics, whereas others
aspirate only and monitor as an outpatient. To drain the abscess and
avoid recurrence, it may be appropriate to consider immediate
tonsillectomy (quinsy tonsillectony). About 10% of patients with
peritonsillar abscess exhibit relative indications for tonsillectomy. All
three approaches are effective and have support in the literature.
Regardless of the method used, one must be sure the abscess is
adequately treated, since complications such as extension to the
retropharyngeal, deep neck, and posterior mediastinal spaces are
possible. Bacteria may also be aspirated into the lungs, resulting in
pneumonia. While there is controversy about whether a single
abscess is sufficient indication for tonsillectonmy, most would agree
that patients with recurrent abscesses should have a tonsillectomy.

Johnson RF et al. The contemporary approach to diagnosis and
management of peritonsillar abscess. Curr Opin Otolaryngol Head
Neck Surg. 2005 Jun;13(3):157-60. [PMID: 15908813]

Kilty SJ et al. Clinical predictors of peritonsillar abscess in adults. J
Otolaryngol Head Neck Surg. 2008 Apr;37(2):165-8. [PMID:
19128606]

TONSILLECTOMY

Despite the frequency with which tonsillectomy is performed, the
indications for the procedure remain controversial. Most clinicians
would agree that airway obstruction causing sleep apnea or cor
pulmonale is an absolute indication for tonsillectomy. Similarly,
persistent marked tonsil-lar asymmetry should prompt an excisional
biopsy to rule out lymphoma. Relative indications include recurrent
streptococcal tonsillitis, causing considerable loss of time from
school or work, recurrent peritonsillar abscess, and chronic
tonsillitis.

Tonsillectomy is not an entirely benign procedure. The pros and



cons of tonsillectomy need to be discussed with each prospective
patient. Postoperative bleeding occurs in 2-4% of cases and on
rare occasions can lead to laryngo-spasm and airway obstruction.
Pain may be considerable, especially in the adult. Protracted emesis
or fever may also occasionally occur. Secondary bleeding 5-8 days
postoperatively is far more common than bleeding in the first 24
hours. There is increasing economic pressure for these procedures
to be done as outpatient surgery. At present, it seens clear that
outpatient tonsillectomy is usually safe when followed by a 6-hour
period of uneventful observation, but individual circumstances may
mandate hospitalization.

Although reports in the 1970s suggested an association of
tonsillectomy with Hodgkin disease, careful review of this literature
reveals no conclusively causative association.

Alho OP et al. Tonsillectomy versus watchful waiting in recurrent
streptococcal pharyngitis in adults: randomised controlled trial.
BMJ. 2007 May 5;334(7600):939. [PMID: 17347187]

Blakley BW et al. The role of tonsillectomy in reducing recurrent

pharyngitis: a systematic review. Otolaryngol Head Neck Surg,
2009 Mar;140(3)291-7. [PMID: 19248931]

Burton MJ et al. Tonsillectomy or adeno-tonsillectomy versus non-
surgical treatment for chronic/recurrent acute tonsillitis. Cochrane
Database Syst Rev. 2009 Jan 21; (1):CD001802. [PMID:
19160201]

DEEP NECK INFECTIONS

» Marked acute neck pain and swelling.

> Abscesses are emergencies because rapid airway compromise
may occur.

» May spread to the mediastinum or cause sepsis.



General Considerations

Ludwig angina is the most commonly encountered neck space
infection. It is a cellulitis of the sublingual and submaxillary spaces,
often arising from infection of the mandibular dentition. Deep neck
abscesses most commonly originate from odontogenic infections.
Other causes include suppurative lymphadenitis, direct spread of
pharyngeal infection, penetrating trauma, pharyngoesophageal
foreign bodies, cervical osteomyelitis, and intravenous injection of
the internal jugular vein, especially in drug abusers. Recurrent deep
neck infection may suggest an underlying congenital lesion such as a
branchial cleft cyst. Suppurative lymphadenopathy in middle-age
persons who smoke and drink alcohol regularly should be
considered a manifestation of malignancy (typically metastatic SCC)
until proven otherwise.

Clinical Findings

Patients with Ludwig angina have edema and erythema of the
upper neck under the chin and often of the floor of the mouth. The
tongue may be displaced upward and backward by the posterior
spread of cellulitis and coalescence of pus is often present in the
floor of mouth. This may lead to occlusion of the airway.
Microbiologic  isolates include —streptococci, — staphylococci,
Bacteroides, and Fusobacterium.

Patients with deep neck abscesses usually present with marked
neck pain and swelling. Fever is common but not always present.
Deep neck abscesses are emergencies because they may rapidly
conmpromise the airway. Untreated or inadequately treated, they
may spread to the mediastinum or cause sepsis.

Contrast-enhanced CT usually augments the clinical examination
in defining the extent of the infection. It often wil distinguish
inflammation and phlegmon (requiring antibiotics) from abscess
(requiring drainage), and define for the surgeon the extent of an
abscess. CT with MRI may also identify thrombophlebitis of the



internal jugular vein secondary to oropharyngeal inflammation. This
condition, known as Lemierre syndrome, is rare and usually
associated with severe headache. The presence of pulmonary
infiltrates consistent with septic emboli in the setting of a neck
abscess should lead one to suspect Lemierre syndrome.

Treatment

Usual doses of penicillin plus metronidazole, ampicillinsulbactam,
clindanycin, or selective cephalosporins are good initial choices for
treatment of Ludwig angina. Culture and sensitivity data are then
used to refine the choice. Dental consultation is advisable to address
the offending tooth or teeth. External drainage via bilateral
submental incisions is required if the airway is threatened or when
medical therapy has not reversed the process.

Treatment of deep neck abscesses includes securing the
airway, intravenous antibiotics, and incision and drainage. When the
infection involves the floor of mouth, base of tongue, supraglottic or
paraglottic space, the airway may be secured either by intubation or
tracheotomy. Tracheotomy is preferable in the patients with
substantial pharyngeal edema, since attempts at intubation may
precipitate acute airway obstruction. Bleeding in association with a
deep neck abscess is very rare but suggests carotid artery or
internal jugular vein involvement and requires prompt neck
exploration both for drainage of pus and for vascular control.

Patients with Lemierre syndrome require prompt institution of
antibiotics appropriate for Fusobacterium necrophorum as well as
the more usual upper airway pathogens. The use of anticoagulation
in treatment is debated and of no proven benefit.

Caccamese JF Jr et al. Deep neck infections: clinical
considerations in aggressive disease. Oral Maxillofac Surg Clin
North Am 2008 Aug;20(3):367-80. [PMID: 18603197]

Reynolds SC et al. Life-threatening infections of the peripharyngeal
and deep fascial spaces of the head and neck. Infect Dis Clin
North Am 2007 Jun;21(2):557-76. [PMID: 17561083]



Vieira F et al. Deep neck infection. Otolaryngol Clin North Am.
2008 Jun;41(3):459-83. [PMID: 18435993]

SNORING

» Noise produced on inspiration during sleep.
» Snoring is associated with obstructive sleep apnea (0Sa) but has
no disruption of sleep by clinical sleep evaluation.

General Considerations

Ventilation disorders during sleep are extremely common. While
OSA occurs in 5-10% of Americans, clinically relevant snoring may
occur in as many as 59%. In general, sleep-disordered breathing
problens are attributed to narrowing of the upper aerodigestive
tract during sleep due to changes in position, muscle tone, and soft
tissue hypertrophy or laxity. The most common sites of obstruction
are the oropharynx and the base of the tongue. The spectrum of the
problem ranges from simple snoring without cessation of airflow to
OSA with long periods of apnea and life-threatening physiologic
sequelae. OSA is discussed in Chapter 9. In contrast to OSA,
snoring is almost exclusively a social problem, and despite its
prevalence and association with OSA, there is comparatively little
known about the management of this problem

Clinical Findings
A. Symptoms and Signs

All patients who complain of snoring should be evaluated for OSA
as discussed in Chapter 9. Symptons of OSA (including snoring,



excessive daytime sommnolence, daytime headaches, and weight
gain) may be present in as many as 30% of patients without
denonstrable apnea or hypopnea on formal testing Clinical
examination should include examination of the nasal cavity,
nasopharynx, oropharynx, and larynx to help exclude other causes
of dynamic airway obstruction. In many cases of isolated snoring,
the palate and uvula appear enlarged and elongated with excessive
mucosa hanging below the muscular portion of the soft palate.

B. Imaging and Diagnostic Testing

Sleep examination with polysomnography is strongly advised in the
evaluation of a patient with complaints of snoring. Radiographic
imaging of the head or neck is generally not necessary for
management of primary snoring,

Treatment

Frustration around the treatment of primary snoring is due, in part,
to the lack of medical insurance support. As such, expeditious and
inexpensive management solutions are sought, often with little or no
benefit. Diet modification and a regimen of physical exercise can
lead to improvement in snoring through weight loss and
improvement in pharyngeal tone that accompanies overall physical
conditioning. Position change during sleep can be effective, and
time-honored treatments such as taping or sewing a tennis ball to
the back of a shirt worn during sleep may satisfactorily eliminate
symptoms by ensuring recumbency on one side.

Anatomic management of snoring can be challenging. As with
OSA, snoring can cone flom a number of sites in the upper
aerodigestive tract. While medical or surgical correction of nasal
obstruction may help alleviate snoring problens, most interventions
aim to improve airflow through the nasopharynx and oropharynx.
Nonsurgical options include mandibular advancement appliances
designed to pull the base of tongue forward and continuous positive
airway pressure via face or nasal mask. Compliance with both of
these treatment options is problematic because snorers without



OSA do not notice the physiologic benefits of these devices noted
by patients with sleep apnea.

Surgical correction of snoring is most commonly directed at the
soft palate. Historical approaches mnvolved resection of redundant
mucosa and the uvula similar to uvulopalatopharyngoplasty which is
used for OSA. Regardless of how limited the procedure or what
technique was used, postoperative pain, expense of general
anesthesia and high recurrence rates limit the utility of these
procedures. Office-based approaches have become more widely
used because of these limitations. Most of these procedures aim to
stiffen the palate to prevent vibration rather than remove it. A series
of procedures, including injection snoreplasty, radiofrequency
thermal fibrosis), and implantable palatal device have been used
with variable success and patient tolerance. The techniques can be
technically challenging. Persistent symptons may occur following
initial treatment necessitating costly (and sometimes painful) repeat
procedures. The durability of these procedures in alleviating
symptons is also poorly understood and late failures can lead to
patient and clinician frustration.

Bick L et al. Radiofrequency ablation treatment of soft palate for
patients with snoring: a systematic review of effectiveness and
adverse effects. Laryngoscope. 2009 Jun;119(6):1241-50.
[PMID: 19365852]

Friedman M et al. Palatal implants for the treatment of snoring and
obstructive sleep apnea/hypopnea syndrome. Otolaryngol Head
Neck Surg. 2008 Feb;138(2):209-16. [PMID: 18241718]

Saylam G et al. Do palatal implants really reduce snoring in long-
term follow-up? Laryngoscope. 2009 May; 119(5):1000-4.
[PMID: 19199348]

Ulualp SO. Snoring and obstructive sleep apnea. Med Clin North
Am 2010 Sep;94(5):1047-55. [PMID: 20736112]



DISEASES OF THE SALIVARY

GLANDS

ACUTE INFLAMMATORY SALIVARY GLAND
DISORDERS

1. Sialadenitis

Acute bacterial sialadenitis in the adult most commonly affects either
the parotid or submandibular gland. It typically presents with acute
swelling of the gland, increased pain and swelling with meals, and
tenderness and erythema of the duct opening, Pus often can be
massaged from the duct. Sialadenitis often occurs i the setting of
dehydration or i association with chronic illness. Underlying
Sj6gren syndrome may contribute. Ductal obstruction, often by an
inspissated mucous plug, is folowed by salivary stasis and
secondary infection. The most common organism recovered from
purulent draining saliva isS aureus. Treatment consists of
intravenous antibiotics such as nafcillin (1 g intravenously every 4-6
hours) and measures to increase salivary flow, including hydration,
warm compresses, sialagogues (eg, lemon drops), and massage of
the gland. Treatment can usually then be switched to an oral agent
based on clinical and microbiologic improvement to complete a 10-



day treatment course. Less severe cases can often be treated with
oral antibiotics with similar spectrum Complete resolution of
parotid swelling and pain can take 2-3 weeks. Failure of the
process to improve and ultimately resolve on this regimen suggests
abscess formation, ductal stricture, stone, or tumor causing
obstruction. Ultrasound or CT scan may be helpful in establishing
the diagnosis. In the setting of acute illness, a severe and potentially
life-threatening form of sialadenitis, sometimes called suppurative
sialadenitis, may develop. The causative organism is usually S
aureus, but often no pus will drain from Stensen papilla. These
patients often do not respond to rehydration and intravenous
antibiotics and thus may require operative incision and drainage to
resolve the infection.

2. Sialolithiasis

Calculus formation is more common in Wharton duct (draining the
submandibular glands) than in Stensen duct (draining the parotid
glands). Clinically, a patient may note postprandial pain and local
swelling, often with a history of recurrent acute sialadenitis. Stones
in Wharton duct are usually large and radiopaque, whereas those in
Stensen duct are usually radiolucent and smaller. Those very close
to the orifice of Wharton duct may be palpated manually in the
anterior floor of the mouth and removed intraorally by dilating or
incising the distal duct. The duct proximal to the stone must be
temporarily clamped (using, for instance, a single throw of a suture)
to keep manipulation of the stone from pushing it back toward the



submandibular gland. Those more than 1.5-2 cm from the duct are
too close to the lingual nerve to be removed safely in this manner.
Similarly, dilation of Stensen duct, located on the buccal surface
opposite the second maxillary molar, may relieve distal stricture or
allow a small stone to pass. Extracorporeal shock-wave lithotripsy
and fluoroscopically guided basket retrieval have been used
successfully, but are being replaced by sialoendoscopy for the
management of chronic sialolithiasis. Repeated episodes of
sialadenitis are usually associated with stricture and chronic
infection. If the obstruction cannot be safely removed or dilated,
excision of the gland may be necessary to relieve recurrent

Symptons.

Brook I. Aerobic and anaerobic microbiology of suppurative
sialadenitis. J Med Microbiol. 2002 Jun;51(6):526-9. [PMID:
12018662]

Harrison JD. Causes, natural history, and incidence of salivary
stones and obstructions. Otolaryngol Clin North Am. 2009
Dec;42(6):927-47. [PMID: 19962002]

CHRONIC INFLAMMATORY & INFILTRATIVE
DISORDERS OF THE SALIVARY GLANDS

Numerous infiltrative disorders may cause unilateral or bilateral
parotid gland enlargement. Sjogren syndrome and sarcoidosis are
examples of lymphoepithelial and granulomatous diseases that may



affect the salivary glands. Metabolic disorders, including alcoholism,
diabetes mellitus, and vitamin deficiencies, may also cause diffiise
enlargement. Several drugs have been associated with parotid
enlargement, including thioureas, iodine, and drugs with cholinergic
effects (eg, phenothiazines), which stimulate salivary flow and cause
more viscous saliva.

Salomonsson S et al. Minor salivary gland immunohistology in the
diagnosis of primary Sj6égren's syndrome. J Oral Pathol Med.
2009 Mar;38(2)2282-8. [PMID: 18793250]

SALIVARY GLAND TUMORS

Approximately 80% of salivary gland tumors occur in the parotid
gland. In adults, about 80% of these are benign. In the
submandibular triangle, it is sometimes difficult to distinguish a
primary submandibular gland tumor from a metastatic
submandibular space node. Only 50-60% of primary
submandibular tumors are benign. Tumors of the minor salivary
glands are most likely to be malignant, with adenoid cystic
carcinoma predominating, and may be found throughout the oral
cavity or oropharynx.

Most parotid tumors present as an asymptomatic mass in the
superficial part of the gland. Their presence may have been noted
by the patient for months or years. Facial nerve mnvolvement
correlates strongly with malignancy. Tumors may extend deep to the



plane of the facial nerve or may originate in the parapharyngeal
space. In such cases, medial deviation of the soft palate is visible on
intraoral examination. MRI and CT scans have largely replaced
sialography in defining the extent of tumor.

When the clinician encounters a patient with an otherwise
asymptomatic salivary gland mass where tumor is the most likely
diagnosis, the choice is whether to simply excise the mass via a
parotidectomy with facial nerve dissection or submandibular gland
excision or to obtain an FNA biopsy first. Although the accuracy of
FNA biopsy for malignancy has been reported to be quite high,
results vary among institutions. If a negative FNA biopsy would
lead to a decision not to proceed to surgery, then it should be
considered. Poor overall health of the patient and the possibility of
inflammatory disease as the cause of the mass are situations where
FNA biopsy might be helpful. In otherwise straightforward
nonrecurrent cases, excision is indicated. In benign and small low-
grade malignant tumors, no additional treatment is needed.
Postoperative irradiation is indicated for larger and high-grade
cancers.

Carrillo JF et al. Diagnostic accuracy of fine needle aspiration
biopsy in preoperative diagnosis of patients with parotid gland
masses. J Surg Oncol. 2009 Aug 1;100(2):133-8. [PMID:
19507187]

de Oliveira FA et al. Salivary gland tumor: a review of 599 cases
in a Braziian population. Head Neck Pathol. 2009 Dec;3(4)271—
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Mendenhall WM et al. Salivary gland pleomorphic adenoma. Am J
Clin Oncol. 2008 Feb;31(1):95-9. [PMID: 18376235]

Scianna JM et al. Contemporary management of tumors of the
salivary glands. Curr Oncol Rep. 2007 Mar;9(2):134-8. [PMID:
17288880]



DISEASES OF THE LARYNX

DYSPHONIA, HOARSENESS, & STRIDOR

The primary symptons of laryngeal disease are hoarseness and
stridor. Hoarseness is caused by an abnormal vibration of the vocal
folds. The voice is breathy when too much air passes incompletely
apposed vocal folds, as in unilateral vocal fold paralysis or vocal
fold mass. The voice is harsh when the vocal folds are stiff and
vibrate irregularly, as is the case in laryngitis or malignancy. Heavy,

edematous vocal folds produce a rough, low-pitched vocal quality.

Stridor (a high-pitched, typically inspiratory, sound) is the result of
turbulent airflow from a narrowed upper airway. Airway narrowing
at or above the vocal folds produces inspiratory stridor. Airway
narrowing below the vocal fold level produces either expiratory or
biphasic stridor. The timing and rapidity of onset of stridor are
critically important in determining the seriousness of the airway
problem All cases of stridor should be evaluated by a specialist and
rapid-onset stridor should be evaluated emergently.

Evaluation of an abnormal voice begins with obtaining a history of
the circunrstances preceding its onset and an examination of the
airway.

Any patient with hoarseness that has persisted beyond 2 weeks
should be evaluated by an otolaryngologist with laryngoscopy.



Especially when the patient has a history of tobacco use, laryngeal
cancer or lung cancer (leading to paralysis of a recurrent laryngeal
nerve) must be strongly considered. In addition to structural causes
of dysphonia, laryngoscopy can help identify finctional problems
with the voice including vocal fold paralysis, muscle tension
dysphonia, and spasmodic dysphonia.

Johns MM 3rd et al. Shortfalls of the American Academy of
Otolaryngology-Head and Neck Surgery's Clinical practice
guideline: Hoarseness (Dysphonia). Otolaryngol Head Neck Surg,
2010 Aug;143(2):175-7. [PMID: 20647114]

Klein AM et al. Vocal emergencies. Otolaryngol Clin North Am.
2007 Oct;40(5):1063-80. [PMID: 17765695]

Richardson BE et al. Clinical evaluation of vocal fold paralysis.
Otolaryngol Clin North Am. 2004 Feb;37(1)45-58. [PMID:
15062686]

Schwartz SR et al. Clinical practice guideline: hoarseness
(dysphonia). Otolaryngol Head Neck Surg. 2009 Sep;141(3
Suppl 2):S1-S31. [PMID: 19729111]

COMMON LARYNGEAL DISORDERS

1. Acute Laryngitis



Acute laryngitis is probably the most common cause of hoarseness,
which may persist for a week or so after other symptoms of an
upper respiratory infection have cleared. The patient should be
warned to avoid vigorous use of the voice (singing, shouting) until
their voice returns to normal, since persistent use may lead to the
formation of traumatic vocal fold hemorrhage, polyps, and cysts.
Although thought to be usually viral in origin, both M catarrhalis
and H influenzae may be isolated from the nasopharynx at higher
than expected frequencies. Erythromycin, cefiroxime, or
amoxicillin-clavulanate may reduce the severity of hoarseness and
cough. Oral or intramuscular corticosteroids may be used in highly
selected cases of professional vocalists to speed recovery and allow
scheduled performances. Examination of the vocal folds and
assessment of vocal technique are mandatory prior to corticosteroid
mitiation, since inflamed vocal folds are at greater risk for
hemorrhage and the subsequent development of traumatic vocal
fold pathology.

Dworkin JP. Laryngitis: types, causes, and treatments. Otolaryngol
Clin North Am. 2008 Apr;41(2)419-36. [PMID: 18328379]

2. Laryngopharyngeal Reflux




# Commonly associated with hoarseness, throat irritation, and
chronic cough.

# Symptons typically occur when upright and half of patients do
not experience heartburn.

# Laryngoscopy is critical to exclude other causes of hoarseness.

# Diagnosis is made based on response to proton pump inhibitor
therapy, as no gold-standard for the condition exists.

# Treatment failure with proton pump inhibitors is common and
may suggest other etiologies.

Gastroesophageal reflux into the larynx (laryngopharyngeal reflux) is
considered a cause of chronic hoarseness when other causes of
abnormal vocal fold vibration (such as tumor or nodules) have been
excluded by laryngoscopy. Gastroesophageal reflux disease
(GERD) has also been suggested as a contributing factor to other
symptons such as throat clearing, throat discomfort, chronic cough,
a sensation of postnasal drip, esophageal spasm, and some cases of
asthma. Since less than half of patients with laryngeal acid exposure
have typical symptos of heartburn and regurgitation, the lack of
such symptons should not be construed as eliminating this cause.
Indeed, most patients with symptomatic laryngopharyngeal reflux,
as it is now called, do not meet criteria for GERD by pH probe
testing and these entities must be considered separately. The
prevalence of this condition is hotly debated in the literature and
laryngopharyngeal reflux may not be as common as once thought.
Evaluation should iitially exclude other causes of dysphonia
through laryngoscopy; consultation with an otolaryngologist is



advisable. Many clinicians opt for an enpiric trial of a proton pump
inhibitor as a practical alternative to an initial pH study. Such an
empiric trial should not precede visualization of the vocal folds to
exclude other causes of hoarseness. When used, the American
Academy of Otolaryngology Head and Neck Surgery recommends
twice daily therapy with full strength proton pump inhbitor (eg,
omeprazole 40 mg orally twice daily, or equivalent) for a minimum
of 3 months. Patients may note improvement in symptomns after 3
months, but the changes in the larynx often take 6 months to
resolve. If symptons improve and cessation of therapy leads to
symptons again, then a proton pump inhibitor is resumed at the
lowest dose effective for remission, usually daily but at times on a
demand basis. Although H,-receptor antagonists are an alternative
to proton pump inhbitors, they are generally both less clinically
effective and less cost-effective. Nonresponders should undergo pH
testing and manometry. Twenty-four-hour pH monitoring of the
pharynx should best document laryngopharyngeal reflux and is
advocated by some as the initial management step but it is costly,
more difficult, and less available than lower esophageal monitoring
alone. Lower esophageal pH monitoring does not correlate well
with laryngopharyngeal reflix symptoms and double pH probe
(proximal and distal) testing is now accepted as the standard of care
for evaluation.

Ford CN. GERD-related chronic laryngitis: pro. Arch Otolaryngol
Head Neck Surg. 2010 Sep;136(9):910-3. [PMID: 20855685]
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3. Recurrent Respiratory Papillomatosis

Papillomas are common lesions of the larynx and other sites where
ciiated and squamous epithelia meet. Unlke oral papillomas,
recurrent respiratory papillomatosis typically becomes symptomatic,



with hoarseness that occasionally progresses over weeks to months.
These papillomas are almost always due to HPV types 6 and 11.
The disease is more common in children where it causes hoarseness
and stridor. Repeated laser vaporizations or cold knife resections
via operative laryngoscopy are the mainstay of treatment. Severe
cases can cause airway compromise even in adults and require
treatment as often as every 6 weeks to maintain airway patency.
Extension can occur into the trachea and lungs. Tracheotomy should
be avoided, if possible, since it introduces an additional
squamociliary junction for which papillomas appear to have an
affinity. Interferon treatment has been under investigation for many
years but is only indicated in severe cases with pulmonary
nvolverent. Rarely, cases of malignant transformation have been
reported (often in smokers), but recurrent respiratory papillomatosis
should generally be thought of as a benign condition. Cidofovir (a
cytosine nucleotide analog in use to treat cytomegalovirus retinitis) is
also being investigated as intralesional therapy for recurrent
respiratory papillomatosis and has had reported success in both
adults and children. Because cidofovir causes adenocarcinomas in
laboratory animals, its potential for carcinogenesis is being
monitored. While the quadrivalent recombinant human HPV vaccine
(Gardasil) is not useful as a treatment option for patients with
recurrent respiratory papillomatosis, this vaccine offers hope for the
eventual eradication of this benign, but terribly morbid, disease.

Bonagura VR et al. Recurrent respiratory papillomatosis: a
complex defect in immune responsiveness to human



papillomavirus-6 and -11. APMIS. 2010 Jun;118(6-7)455-70.
[PMID: 20553528]

Blummn JH et al. Dysplasia in adults with recurrent respiratory
papillomatosis: incidence and risk factors. Ann Otol Rhinol
Laryngol. 2009 Jul;118(7):481-5. [PMID: 19708485]

Carvalho CM et al. Prognostic factors of recurrent respiratory
papillomatosis froma registry of 72 patients. Acta Otolaryngol.
2009 Apr;129(4)462-70. [PMID: 19235575]

Chadha NK. Antiviral agents for the treatment of recurrent
respiratory papillomatosis: a systematic review of the English-
language literature. Otolaryngol Head Neck Surg. 2007
Jun;136(6):863-9. [PMID: 17547971]

Gallagher TQ et al. Recurrent respiratory papillomatosis: update
2008. Curr Opin Otolaryngol Head Neck Surg. 2008
Dec;16(6):536-42. [PMID: 19005325]

4. Epiglottitis

Epiglottitis (or, more correctly, supraglottitis) in adults should be
suspected when a patient presents with a rapidly developing sore
throat or when odynophagia (pain on swallowing) is out of
proportion to apparently mnimal oropharyngeal findings on
examination. It is more common in diabetics and may be viral or



bacterial in origin. Rarely in the era of H influenzae type b vaccine
is this bacterium isolated in adults. Unlke m children, ndirect
laryngoscopy is generally safe and may demonstrate a swollen,
erythematous epiglottis. Lateral plain radiographs may demonstrate
an enlarged epiglottis (the epiglottis “thumb sign”). Initial treatment is
hospitalization for intravenous antibiotics—eg, ceftizoxime, 1-2 g
intravenously every 8-12 hours; or cefuroxime, 750-1500 mg
intravenously every 8 hours; and dexamethasone, usually 4-10 mg
as initial bolus, then 4 mg intravenously every 6 hours—and
observation of the airway. Corticosteroids may be tapered as
symptoms and signs resolve. Similarly, substitution of oral antibiotics
may be appropriate to complete a 10-day course. Less than 10%
of adults require intubation. Indications for intubation are dyspnea,
rapid pace of sore throat (where progression to airway compromise
may occur before the effects of corticosteroids and antibiotics), and
endolaryngeal abscess noted on CT imaging. If the patient is not
intubated, prudence suggests monitoring oxygen saturation with
continuous pulse oximetry and initial admission to a monitored unit.

Glynn F et al. Diagnosis and management of supraglottitis
(epiglottitis). Curr Infect Dis Rep. 2008 May;10(3):200-4.
[PMID: 18510881]

Lotfizadeh A et al. Viral supraglottitis in an adult. Ear Nose Throat
J. 2009 Feb;88(2):768-70. [PMID: 19224474]

Sobol SE et al. Epiglottitis and croup. Otolaryngol Clin North Am
2008 Jun;41(3):551-66. [PMID: 18435998]



MASSES OF THE LARYNX
1. Traumatic Lesions of the Vocal Folds

Vocal fold nodules are smooth, paired lesions that form at the
Jjunction of the anterior one-third and posterior two-thirds of the
vocal folds. They are a common cause of hoarseness resulting firom
vocal abuse. In adults, they are referred to as “singer's nodules” and
in chidren, as “screamer's nodules.” Treatment requires
modification of voice habits, and referral to a speech therapist is
indicated. While nearly all true nodules will resolve with behavior
modification, recalcitrant nodules may require surgical excision.
Often, additional pathology, such as a polyp or cyst, may be
encountered.

Vocal fold polyps are unilateral masses that form within the
superficial lamina propria of the vocal fold. They are related to
vocal trauma and seem to follow resolution of wvocal fold
hemorrhage. Small, sessile polyps may resolve with conservative
measures, such as voice rest and corticosteroids, but larger polyps
are often wreversible and require operative removal to restore
normal voice.

Vocal fold cysts are also considered traumatic lesions of the
vocal folds and are either true cysts with an epithelial lining or
pseudocysts. They typically form from mucus-secreting glands on
the inferior aspect of the vocal folds. Cysts may fluctuate in size



from week to week and cause a variable degree of hoarseness.
They rarely, if ever, resolve completely and may leave behind a
sulcus, or vocal fold scar, if they decompress or are marsupialized.
Such scarring can be a frustrating cause of permanent dysphonia.

Polypoid corditis is different from vocal fold polyps and may
form from loss of elastin fibers and loosening of the intracellular
Jjunctions within the lamina propria. This loss allows swelling of the
gelatinous matrix of the superficial lamina propria (called Reinke
edema). These changes in the vocal folds are strongly associated
with smoking, but also with vocal abuse, chemical industrial irritants,
and hypothyroidism. While this problem is common in both male
and female smokers, women seem more troubled by the
characteristic decline in modal pitch caused by the increased mass
of the vocal folds. If the patient stops smoking or the lesions cause
stridor and airway obstruction, surgical resection of the hyperplastic
vocal fold mucosa may be indicated to improve the voice or airway,
or both.

A common but often unrecognized cause of hoarseness and
odynophonia  are contact ulcers or their close relatives,
granulomas. Both lesions form on the vocal processes of the
arytenoid cartilages, and patients often can correctly inform the
clinician which side is affected. The cause of these ulcers and
granulomas is disputed, but they are clearly related to trauma and
may be related to exposure of the underlying perichondrium. They
are common following mtubation and generally resolve quite
quickly. Chronic ulceration or granuloma formation has been
associated with gastroesophageal reflux but is also common in



patients with muscle tension dysphonia. Treatment is often
multimodal and an inhaled corticosteroid (eg, fluticasone 440 mcg
twice daily) may be the most effective pharmacologic therapy.
Adjunct treatment measures include proton pump inhibitor therapy
(omeprazole 40 mg orally twice daily, or equivalent) and voice
therapy with special attention to vocal hygiene. Rare cases can be
quite stubborn and persistent without adequate therapy. Surgical
removal is rarely, if ever, required for non-obstructive lesions.

Altman KW. Vocal fold masses. Otolaryngol Clin North Am.
2007 Oct;40(5):1091-108. [PMID: 17765697]

Gokcan KM et al. Vascular lesions of the vocal fold. Eur Arch
Otorhinolaryngol. 2009 Apr;266(4):527-33. [PMID: 18704472]

2. Laryngeal Leukoplakia

Leukoplakia of the vocal folds is commonly found in association
with hoarseness in smokers. Direct laryngoscopy with biopsy is
advised in almost all cases. Histologic examination usually
demonstrates mild, moderate, or severe dysplasia. In some cases,
mvasive SCC is present in the mitial biopsy specimen. Cessation of
smoking may reverse or stabilize mild or moderate dysplasia. A
certain percentage of patients—estimated to be < 5% of those with
mild dysplasia and about 35-60% of those with severe dysplasia—
will subsequently develop SCC. Treatment options include close
follow-up with laryngovideostroboscopy, serial resection, and



external beam radiation therapy. Despite their cost and the lack of
any evidence for their use in the treatment of leukoplakia, proton
pump inhibitors have become the mainstay of treatment for these
lesions.

Isenberg JS et al. Institutional and comprehensive review of
laryngeal leukoplakia. Ann Otol Rhinol Laryngol. 2008
Jan;117(1):74-9. [PMID: 18254375]

3. Squamous Cell Carcinoma of the Larynx

# New and persistent (more than 2 weeks duration) hoarseness in
a smoker.

# Persistent throat or ear pain, especially with swallowing.

# Neck mass.

» Hemoptysis.

# Stridor or other symptons of a compromised airway.

General Considerations

SCC of the larynx, the most common malignancy of the larynx,
occurs almost exclusively in patients with a history of significant



tobacco use. SCC is usually seen in men age 5070 years; about
13,000 new cases are seen in United States each year. There may
be an association between laryngeal cancer and HPV type 16 or 18
infection, but this association is much less strong than that between
HPV 16 or 18 and oropharyngeal cancer. In both cancer types, the
association with HPV seems to be strongest in nonsmokers.
Laryngeal cancer is very treatable and early detection is the key to
maximizing posttreatment voice, swallowing, and breathing function.

Clinical Findings
A. Symptoms and Signs

A change i voice quality is most often the presenting complaint,
although throat or ear pain, hemoptysis, dysphagia, weight loss, and
airway compromise may occur. Because of their early impact on
vocal quality, glottic cancers are among the smallest detectable
human malignancies and treatment success is very high with early
lesions. Neck metastases are not common in early glottic (true vocal
fold) cancer in which the vocal folds are mobile, but a third of
patients in whom there is impaired fold mobility will also have
mvolved lymph nodes at neck dissection. Supraglottic carcinoma
(false vocal folds, aryepiglottic folds, epiglottis), on the other hand,
often metastasizes to both sides of the neck early in the disease.
Complete head and neck examination, including laryngoscopy, by
an experienced clinician is mandated for any person with the
concerning symptons listed under Essentials of Diagnosis.



B. Imaging and Laboratory Studies

Radiologic evaluation by CT or MRI is helpful in assessing tumor
extent. Imaging evaluates neck nodes, tumor volume, and cartilage
sclerosis or destruction. A chest CT scan is indicated if there are
level VI enlarged nodes (around the trachea and the thyroid gland)
or IV enlarged nodes (inferior to the cricoid cartilage along the
mternal jugular vein) or if a chest film is concerning for a second
primary lesion or metastases. Laboratory evaluation includes
complete blood count and liver finction tests. Formal
cardiopulmonary evaluation may be indicated, especially if partial
laryngeal surgery is being considered. All partial laryngectomy
candidates should have good to excellent lung function and exercise
tolerance because chronic microaspiration may be expected
following the procedure. A positron emission tomography (PET)
scan or CT-PET scan may be indicated to assess for distant
metastases when there appears to be advanced local or regional
disease.

C. Biopsy

Diagnosis is made by biopsy at the time of laryngoscopy. At that
time, true fold mobility and arytenoid fixation, as well as surface
tumor extent, can be evaluated. Most otolaryngologists recommend
esophagoscopy and bronchoscopy at the same time to exclude
synchronous primary tumor. Although an FNA biopsy of an
enlarged neck node may have already been done, it is generally
acceptable to assume radiographically enlareed neck nodes (> 1—



1.5 ém) or nodes with necrotic centers are neck metastases. Open
biopsies of nodal metastases should be discouraged because they
may lead to higher rates of tumor treatment failure.

D. Tumor Staging

The American Joint Committee on Cancer (AJCC) staging of
laryngeal cancers uses the TNM system to describe tumor extent
and can be used for prognosis. Early laryngeal cancers, T1 and T2
(stage I and II) lesions, involve 1-2 laryngeal subsites locally and
have no nodal metastases or profound functional abnormalities. T3
and T4 lesions may involve multiple laryngeal subsites with limitation
of laryngeal mobility. These locally advanced lesions are stage III or
IV cancers and any size tumor with regional nodal metastases is at
least a stage III tumor. Stage I and II lesions are generally treated
with single modality therapy (surgery or radiation) while
multimodality therapy, usually including chemotherapy with radiation
therapy, is reserved for more advanced stage III and IV lesions.

Treatment

Treatment of laryngeal carcinoma has four goals: cure, preservation
of safe effective swallowing, preservation of useful voice, and
avoidance of a permanent tracheostoma. For early glottic and
supraglottic cancers, radiation therapy is the standard of care since
cure rates are > 95% and 80%, respectively. That said, radiation
therapy carries substantial morbidity and many early tumors (T1 and



T2 lesions, without involved nodes) and selected advanced tumors
(T3 and T4) may be treated with partial laryngectomy if at least one
cricoarytenoid unit can be preserved. Five-year locoregional cure
rates exceed 80-90% with surgery, and patient-reported
satisfaction is excellent. In supraglottic tumors, even when clinically
NO, elective limited neck dissection is indicated following surgical
resection because of the high risk of neck node involvement.

For advanced stage III and IV tumors, multimodality therapy—
typically including chemotherapy—is warranted. Twenty-five years
ago, total laryngectomy was often recommended for such patients.
However, the 1994 VA study (with induction cisplatin and 5-
fluorouracil followed by iradiation alone in responders)
demonstrated that two-thirds of patients could preserve their larynx.
Since that study, cisplatin-based chemotherapy concomitant with
radiation therapy has been shown to be superior to either irradiation
alone or induction chemotherapy followed by radiation. The same
benefits have been demonstrated with the epidermal growth factor
receptor blocker cetuximab with lower overall systemic toxicity and
better patient tolerance. However, chemoradiation of either form is
associated with prolonged gastrostomy-dependent dysphagia. This
high rate of chemoradiation-associated dysphagia has prompted a
reevaluation of the role of extended, but less-than-total, laryngeal
surgery for selected advanced laryngeal carcinoma in which at least
one cricoarytenoid unit is intact. In addition, overall success in the
treatment of larynx cancer has declined in parallel with the increase
in organ preservation chemoradiation therapy. Some experts have
proposed that this decline is the direct result of the shift n



management of advanced laryngeal cancer away from surgery.
Organ preservation surgery should be considered and discussed as
an alternative to chemoradiation. Patient comorbidities and patient
choice, after thorough discussion, play an important role in the
choice between surgery and chemoradiation. The patient and
treating clinicians must carefully consider different side effects and
complications associated with different treatment modalities.

The presence of malignant adenopathy in the neck affects the
prognosis greatly. Supraglottic tumors metastasize early and
bilaterally to the neck, and this must be included in the treatment
plans even when the neck is apparently uninvolved. Glottic tumors
in which the true vocal folds are mobile (T1 or T2) have less than a
5% rate of nodal mvolvement; when a fold is immobile, the rate of
ipsilateral nodal mvolverent climbs to about 30%. An nvolved
neck is treated by surgery or chemoradiation, or both. This decision
will depend on the treatment chosen for the larynx and the extent of
neck mvolverment.

Total laryngectomy is largely reserved for patients with advanced
resectable tumors with extralaryngeal spread or cartilage
nvolverrent, for those with persistent tumor following
chemoradiation, and for patients with recurrent or second primary
tumor following previous radiation therapy. Voice rehabilitation via
a primary (or at times secondary) tracheoesophageal puncture
produces intelligble and serviceable speech i about 75-85% of
patients. Indwelling prostheses that are changed every 3—6 months
are a common alternative to patient-inserted prostheses, which need
changing more frequently.



Long-term follow-up is critical in head and neck cancer patients.
In additon to the 3-4% annual rate of second tumors and
monitoring for recurrence, psychosocial aspects of treatment are
common. Dysphagia, impaired communication, and altered
appearance, may result in patient difficulties adapting to the
workplace and to social interactions. In addition, smoking cessation
and alcohol abatement are common challenges. Nevertheless, about
65% of patients with larynx cancer are cured, most have useful
speech, and many resume their prior livelihoods with adaptations.

Agrawal A et al. Transoral carbon dioxide laser supraglottic
laryngectomy and irradiation in stage I, 11, and III squamous cell
carcinoma of the supraglottic larynx: report of Southwest
Oncology Group Phase 2 Trial S9709. Arch Otolaryngol Head
Neck Surg. 2007 Oct;133(10):1044-50. [PMID: 17938330]

Bonner JA et al. Radiotherapy plus cetuximab for locoregionally
advanced head and neck cancer: 5-year survival data froma phase
3 randomised trial, and relation between cetuximab-induced rash
and survival. Lancet Oncol. 2010 Jan;11(1)221-8. [PMID:
19897418]

Hashibe M et al. Alcohol drinking in never users of tobacco,
cigarette smoking in never drinkers, and the risk of head and neck
cancer: pooled analysis in the International Head and Neck Cancer
Epidemiology Consortium J Natl Cancer Inst. 2007 May
16;99(10):777-89. [PMID: 17505073]



Machtay M et al. Factors associated with severe late toxicity after
concurrent chemoradiation for locally advanced head and neck
cancer: an RTOG analysis. J Clin Oncol. 2008 Jul
20;26(21):3582-9. [PMID: 18559875]

Wang CJ et al. Current concepts of organ preservation in head
and neck cancer. Eur Arch Otorhinolaryngol. 2010 Nov 25.
[Epub ahead of print] [PMID: 21107854]

VOCAL FOLD PARALYSIS

Vocal fold paralysis can result from a lesion or damage to either the
vagus or recurrent laryngeal nerve and usually results in breathy
dysphonia and effortful voicing. Common causes of unilateral
recurrent laryngeal nerve mvolvement include thyroid surgery
(and occasionally thyroid cancer), other neck surgery (anterior
discectomy and carotid endarterectomy), and mediastinal or apical
involverent by lung cancer. Skull base tumors often involve or abut
upon lower cranial nerves and may affect the vagus nerve directly,
or the vagus nerve may be damaged during surgical management of
the lesion. While iatrogenic injury is the most common cause of
unilateral vocal fold paralysis, the second most common cause is
idiopathic. However, before deciding whether the paralysis is due to
iatrogenic injury or is idiopathic, the clinician must exclude other
causes, such as malignancy. In the absence of other cranial
neuropathies, a CT scan with contrast from the skull base to the



aorto-pulmonary window (the span of the recurrent laryngeal nerve)
should be performed. If other cranial nerve deficits or high vagal
weakness with palate paralysis is noted, a MRI scan of the brain
and brainstem is warranted.

Unlike unilateral fold paralysis, bilateral fold paralysis usually
causes inspiratory stridor with deep inspiration. If the onset of
bilateral fold paralysis is insidious, it may be asymptomatic at rest
and the patient may have a normal voice. However, the acute onset
of bilateral vocal fold paralysis with inspiratory stridor at rest should
be managed by a specialist immediately in a critical care
environment. Causes of bilateral fold paralysis include thyroid
surgery, esophageal cancer, and ventricular shunt malfunction.
Unilateral or bilateral fold immobility may also be seen in
cricoarytenoid arthritis secondary to advanced rheumatoid arthritis,
intubation mjuries, glottic and subglottic stenosis and, of course,
laryngeal cancer. The goal of intervention is the creation of a safe
airway with minimal reduction in voice quality and airway protection
from aspiration. A number of fold lateralization procedures for
bilateral paralysis have been advocated as a means of removing the
tracheotomy tube.

Unilateral vocal fold paralysis is occasionally temporary and may
take over a year to resolve spontaneously. Surgical management of
persistent or irecoverable symptomatic unilateral vocal fold
paralysis has evolved over the last several decades. The primary
goal is medialization of the paralyzed fold in order to create a stable
platform for vocal fold vibration. Additional goals include improving
pulmonary toilet by facilitating of cough and advancing diet. Success



has been reported for years with injection laryngoplasty using
Teflon, Gelfoam, fat and collagen. Teflon is the only permanent
injectable material, but its use is discouraged because of granuloma
formation within the vocal folds of some patients. Temporary
njectable materials, such as collagen or fat, provide excellent
temporary restoration of voice and can be placed under local or
general anesthesia. Once the paralysis is determined to be
permanent, formal medialization thyroplasty may be performed by
creating a small window in the thyroid cartilage and placing an
implant between the thyroarytenoid muscle and inner table of the
thyroid cartilage. This procedure moves the vocal fold medially and
creates a stable platform for bilateral, symmetric mucosal vibration.

Azadarmaki R et al. Unilateral true vocal fold synkinesis presenting
with airway obstruction. Ann Otol Rhinol Laryngol. 2009
Aug;118(8):587-91. [PMID: 19746758

Bajaj Y et al. Vocal fold paralysis: role of bilateral transverse
cordotomy. J Laryngol Otol. 2009 Dec;123(12):1348-51.
[PMID: 19740454]

Ollivere B et al. Swallowing dysfunction in patients with unilateral
vocal fold paralysis: actiology and outcomes. J Laryngol Otol.
2006 Jan;120(1):38-41. [PMID: 16359143]



TRACHEOSTOMY &

CRICOTHYROTOMY

There are two primary indications for tracheotomy: airway
obstruction at or above the level of the larynx and respiratory failure
requiring prolonged mechanical ventilation. In an acute emergency,
cricothyrotomy secures an airway more rapidly than tracheotomy,
with fewer potential immediate complications such as pneumothorax
and hemorrhage. Percutaneous dilatational tracheotomy as an
elective bedside (or intensive care unit) procedure has undergone
scrutiny in recent years as an alternative to tracheotomy. In
experienced hands, the various methods of percutancous
tracheotomy have been documented to be safe in carefully selected
patients. Simultaneous videobronchoscopy can reduce the incidence
of major conplications. The major cost reduction comes from
avoiding the operating room. Bedside tracheotomy (in the intensive
care unit) achieves similar cost reduction and is advocated by some
experts as slightly less costly than the percutaneous procedures.

The most common indication for elective tracheotomy is the need
for prolonged mechanical ventilation. There is no firm rule about
how many days a patient must be intubated before conversion to
tracheotomy should be advised. The incidence of serious
complications such as subglottic stenosis increases with extended
endotracheal intubation. As soon as it is apparent that the patient



will require protracted ventilatory support, tracheotomy should
replace the endotracheal tube. Less frequent indications for
tracheostomy are life-threatening aspiration pneumonia, the need to
improve pulmonary toilet to correct problens related to insufficient
clearing of tracheobronchial secretions, and sleep apnea.
Posttracheotomy care requires humidified air to prevent
secretions from crusting and occluding the inner cannula of the
tracheotomy tube. The tracheotomy tube should be cleaned several
times daily. The most frequent early complication of tracheotomy is
dislodgment of the tracheotomy tube. Surgical creation of an
inferiorly based tracheal flap sutured to the inferior neck skin may
make reinsertion of a dislodged tube easier. It should be recalled
that the act of swallowing requires elevation of the larynx, which is
limited by tracheotomy. Therefore, frequent tracheal and bronchial
suctioning is often required to clear the aspirated saliva as well as
the increased tracheobronchial secretions. Care of the skin around
the stoma is important to prevent maceration and secondary
mfection.
Down J et al. Early vs late tracheostomy in critical care. Br J Hosp
Med (Lond). 2009 Sep 9;70(9):510-13. [PMID: 19749640]

Groves DS et al. Tracheostomy in the critically ill: indications,
timing and techniques. Curr Opin Crit Care. 2007 Feb;13(1):90—
7. [PMID: 17198055]

Homewood J et al. Tracheostomy care. Br J Hosp Med (Lond).
2005 Nov;66(11)M72-3. [PMID: 16308953]






FOREIGN BODIES IN THE
UPPER AERODIGESTIVE

TRACT

FOREIGN BODIES OF THE TRACHEA & BRONCHI

Aspiration of foreign bodies occurs much less frequently in adults
than in children. The elderly and denture wearers appear to be at
greatest risk. Wider familiarity with the Heimlich maneuver has
reduced deaths. If the maneuver is unsuccessful, cricothyrotomy
may be necessary. Plain chest radiographs may reveal a radiopaque
foreign body. Detection of radiolucent foreign bodies may be aided
by inspiration-expiration films that demonstrate air trapping distal to
the obstructed segment. Atelectasis and pneumonia may occur later.

Tracheal and bronchial foreign bodies should be removed under
general anesthesia with rigid bronchoscopy by a skilled endoscopist
working with an experienced anesthesiologist.

Digoy GP. Diagnosis and management of upper aerodigestive tract
foreign bodies. Otolaryngol Clin North Am. 2008 Jun;41(3)485—
96. [PMID: 18435994]



ESOPHAGEAL FOREIGN BODIES

Foreign bodies in the esophagus create urgent but not life-
threatening situations as long as the airway is not compromised.
There is probably time to consult an experienced clinician for
management. It is a useful diagnostic sign of complete obstruction if
the patient is drooling or cannot handle secretions. They may often
point to the exact level of the obstruction. Indirect laryngoscopy
often shows pooling of saliva at the esophageal inlet. Plain films may
detect radiopaque foreign bodies such as chicken bones. Coins
tend to align in the coronal plane in the esophagus and sagittally in
the trachea. If a foreign body is suspected, a barum swallow may
help make the diagnosis.

The treatment of an esophageal foreign body depends very much
on identification of its nature. In children, swallowed nonfood
objects are common. In adults, however, food foreign bodies are
more common, and there is the greater possibility of underlying
esophageal pathology. Endoscopic removal and examination is
usually best via flexible esophagoscopy or rigid laryngoscopy and
esophagoscopy. If there is nothing sharp such as a bone, some
clinicians advocate a hospitalized 24-hour observation period prior
to esophagoscopy, noting that spontaneous passage of the foreign
body will occur in 50% of adult patients. In the management of
meat obstruction, the use of papain (meat tenderizer) should be
discouraged because it can damage the esophageal mucosa and
lead to stenosis or perforation.



Weissberg D et al. Foreign bodies in the esophagus. Ann Thorac
Surg, 2007 Dec;84(6):1854—7. [PMID: 18036898]



DISEASES PRESENTING AS

NECK MASSES

The differential diagnosis of neck masses is heavily dependent on
the location in the neck, the age of the patient, and the presence of
associated disease processes. Rapid growth and tenderness suggest
an inflammatory process, while firm, painless, and slowly enlarging
masses are often neoplastic. In young adults, most neck masses are
benign (branchial cleft cyst, thyroglossal duct cyst, reactive
lymphadenitis), although malignancy should always be considered
(ymphoma, metastatic thyroid carcinoma). Lymphadenopathy is
common in HIV-positive persons, but a growing or dominant mass
may well represent lymphoma. In adults over age 40, cancer is the
most common cause of persistent neck mass. A metastasis from
SCC arising within the mouth, pharynx, larynx, or upper esophagus
should be suspected, especially if there is a history of tobacco or
significant alcohol use. Especially among patients younger than 30
or older than 70, lymphoma should be considered. In any case, a
comprehensive otolaryngologic examnation is needed. Cytologic
evaluation of the neck mass via FNA biopsy is likely to be the next
step if an obvious primary tumor is not obvious on physical
examination.

CONGENITAL LESIONS PRESENTING AS NECK



MASSES IN ADULTS
1. Branchial Cleft Cysts

Branchial cleft cysts usually present as a soft cystic mass along the
anterior border of the sternocleidomastoid muscle. These lesions
are usually recognized in the second or third decades of life, often
when they suddenly swell or become infected. To prevent recurrent
infection and possible carcinoma, they should be conpletely
excised, along with their fistulous tracts.

First branchial cleft cysts present high in the neck, sometimes just
below the ear. A fistulous connection with the floor of the external
auditory canal may be present. Second branchial cleft cysts, which
are far more common, may communicate with the tonsillar fossa.
Third branchial cleft cysts, which may commumicate with the
piriform sinus, are rare and present low in the neck.

Acierno SP et al. Congenital cervical cysts, sinuses and fistulae.
Otolaryngol Clin North Am 2007 Feb;40(1):161-76. [PMID:
17346566]

Papadogeorgakis N et al. Branchial cleft cysts in adults. Diagnostic

procedures and treatment in a series of 18 cases. Oral Maxillofac
Surg. 2009 Jun;13(2):79-85. [PMID: 19308468]

2. Thyroglossal Duct Cysts



Thyroglossal duct cysts occur along the embryologic course of the
thyroid's descent from the tuberculum impar of the tongue base to
its usual position in the low neck. Although they may occur at any
age, they are most common before age 20. They present as a
midline neck mass, often just below the hyoid bone, which moves
with swallowing. Surgical excision is recommended to prevent
recurrent infection. This requires removal of the entire fistulous tract
along with the middle portion of the hyoid bone through which many
of the fistulas pass. Preoperative evaluation should include a thyroid
ultrasound to confirm anatomic position of the thyroid.

Lin ST et al. Thyroglossal duct cyst: a comparison between
children and adults. AmJ Otolaryngol. 2008 Mar—Apr;29(2):83—
7. [PMID: 18314017]

INFECTIOUS & INFLAMMATORY NECK MASSES
1. Reactive Cervical Lymphadenopathy

Normal lymph nodes in the neck are usually < 1 cm in length.
Infections involving the pharynx, salivary glands, and scalp often
cause tender enlargement of neck nodes. Enlarged nodes are
common in HIV-infected persons. Except for the occasional node
that suppurates and requires incision and drainage, treatment is
directed against the underlying infection. An enlarged node (> 1.5
cm) or node with a necrotic center that is not associated with an



obvious infection should be further evaluated, especially if the
patient has a history of smoking, alcohol use, or prior cancer. Other
common indications for FNA biopsy of a node include its
persistence or continued enlargement. Common causes of cervical
adenopathy include tumor (SCC, lymphoma, occasional metastases
from non-head and neck sites) and infection (eg, reactive nodes,
mycobacteria [discussed below], and cat scratch disease). Rare
causes of adenopathy include Kikuchi disease (histiocytic
necrotizing lymphadenitis) and autoimmumne adenopathy.

Leung AK et al. Cervical lymphadenitis: etiology, diagnosis, and
management. Curr Infect Dis Rep. 2009 May;11(3):183-9.
[PMID: 19366560]

2. Tuberculous & Nontuberculous Mycobacterial
Lymphadenitis

Granulomatous neck masses are not uncommon. The differential
diagnosis includes mycobacterial adenitis, sarcoidosis, and cat-
scratch disease due to Bartonella henselae. Mycobacterial
lymphadenitis is on the rise both in immunocompromised and
mmunocompetent  individuals.  Theusual presentation of
granulomatous disease in the neck is simply single or matted nodes.
Although mycobacterial adenitis can extend to the skin and drain
externally (as described for atypical mycobacteria and referred to
as scrofilla), this late presentation is no longer common.



FNA biopsy is usually the best initial diagnostic approach:
cytology, smear for acid-fast bacilli, culture, and sensitivity test can
all be done. Excisional biopsy of a node may be needed.

PCR fiom FNA (or from excised tissue) is the single most
sensitive test and is particularly useful when conventional methods
have not been diagnostic but clinical impression remains consistent
for tuberculous infection.

Short-course therapy (6 months) consisting of an mitial 4 months
of streptomycin, isoniazid, rifampin, and pyrazinamide followed by 2
months of rifampin is the current recommended treatment for
tuberculous lymphadenopathy (see Table 9-11). For atypical
(nontuberculous) lymph-adenopathy, treatment depends on
sensitivity results of culture, but antibiotics likely to be useful include
6 months of isoniazid and rifampin and, for at least the first 2
months, ethambutol—all in standard dosages. Some would totally
excise the mnvolved nodes prior to chemotherapy, depending on
location and other factors, but this can lead to chronic draining
fistulas.

Polesky A et al. Peripheral tuberculous lymphadenttis:

epidemiology, diagnosis, treatment, and outcome. Medicine
(Baltimore). 2005 Nov;84(6):350-62. [PMID: 16267410]

3. Lyme Disease

Lyme disease, caused by the spirochete Borrelia burgdorferi and



transmitted by ticks of the Ixodes genus, may have protean
manifestation, but over 75% of patients have symptoms involving
the head and neck. Facial paralysis, dysesthesias, dysgeusia, or
other cranial neuropathies are most common. Headache, pain, and
cervical lymphadenopathy may occur. See Chapter 34 for a more
detailed discussion.

DePietropaolo DL et al. Diagnosis of Lyme disease. Am Fam
Physician. 2005 Jul 15;72(2)297-304. [PMID: 16050454]

Hagemann G et al. Bilateral facial palsy in neuroborreliosis. Arch
Neurol. 2009 Apr;66(4):534-5. [PMID: 19364942]

TUMOR METASTASES

In older adults, 80% of firm, persistent, and enlarging neck masses
are metastatic in origin. The great majority of these arise from SCC
of the upper aerodigestive tract. A complete head and neck
examination may reveal the tumor of origin, but examination under
anesthesia with direct laryngoscopy, esophagoscopy, and
bronchoscopy is usually required to fully evaluate the tumor and
exclude second primaries.

It is often helpful to obtain a cytologic diagnosis if mitial head and
neck examination fails to reveal the primary tumor. An open biopsy
should be done only when neither physical examination by an
experienced clinician specializing in head and neck cancer nor FNA
biopsy performed by an experienced cytopathologist yields a



diagnosis. In such a setting, one should strongly consider obtaining
an MRI or PET scan prior to open biopsy, as these methods may
yield valuable information about a possible presumed primary site or
another site for FNA.

With the exception of papillary thyroid carcinoma, non-
squamous cell metastases to the neck are infrequent. While tumors
that are not primary in the head or neck seldom metastasize to the
cervical lymph nodes, the supraclavicular lymph nodes are quite
often mnvolved by lung, gastroesophageal, and breast tumors.
Infradiaphragmatic tumors, with the exception of renal cell
carcinoma and testicular cancer, rarely metastasize to the neck.

Barzilai G et al. Pattern of regional metastases from cutaneous
squamous cell carcinoma of the head and neck. Otolaryngol Head
Neck Surg. 2005 Jun;132(6):852—6. [PMID: 15944554]

Landry CS et al. The evolution of the management of regional
lymph nodes in melanoma. J Surg Oncol. 2007 Sep
15;96(4)316-21. [PMID: 17879333]

LYMPHOMA

About 10% of lymphomas present in the head and neck. Multiple
rubbery nodes, especially in the young adult or in patients who have
AIDS, are suggestive of this disease. A thorough physical
examination may demonstrate other sites of nodal or organ
mvolvement. FNA biopsy may be diagnostic, but open biopsy is



often required to determine architecture and an appropriate
treatment course.

Howlett DC et al. Diagnostic adequacy and accuracy of fine
needle aspiration cytology in neck lump assessment: results from a
regional cancer network over a one year period. J Laryngol Otol.
2007 Jun;121(6):571-9. [PMID: 17134537]
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DISORDERS OF THE AIRWAY

Airway disorders have diverse causes but share certain common
pathophysiologic and clinical features. Airflow limitation is
characteristic and frequently causes dyspnea and cough. Other
symptoms are common and typically disease-specific. Disorders of
the airways can be classified as those that involve the upper airways
—loosely defined as those above and including the vocal folds—
and those that involve the lower airways.

DISORDERS OF THE UPPER AIRWAYS

Acute upper airway obstruction can be immediately life-
threatening and nust be relieved pronmptly to avoid asphyxia.
Causes of acute upper airway obstruction include trauma to the
larynx or pharynx, foreign body aspiration, laryngospasm, laryngeal
edema from thermal injury or angioedema, infections (acute
epiglottitis, Ludwig angina, pharyngeal or retropharyngeal abscess),
and acute allergic laryngitis.

Chronic obstruction of the upper airway may be caused by
carcinoma of the pharynx or larynx, laryngeal or subglottic stenosis,
laryngeal granulomas or webs, or bilateral vocal fold paralysis.
Laryngeal or subglottic stenosis may become evident weeks or
months following a period of translaryngeal endotracheal intubation.
Inspiratory stridor, intercostal retractions on inspiration, a palpable
inspiratory thrill over the larynx, and wheezing localized to the neck
or trachea on auscultation are characteristic findings. Flow-volume
loops may show flow limitations characteristic of obstruction. Soft
tissue radiographs of the neck may show supraglottic or infraglottic
narrowing. CT and MRI scans can reveal exact sites of obstruction.
Flexible endoscopy may be diagnostic, but caution is necessary to
avoid exacerbating upper airway edema and precipitating critical
airway narrowing.

Vocal fold dysfunction syndrome is a condition characterized
by paradoxical vocal fold adduction, resulting in both acute and
chronic upper airway obstruction. It can cause dyspnea and
wheezing that may present as asthima or exercise-induced asthima
but may be distinguished from asthma by the lack of response to
bronchodilator therapy, normal spirometry immediately after an
attack, spirometric evidence of upper airway obstruction, a negative
bronchial provocation test, or direct visualization of adduction of the
vocal folds on both mspiration and expiration. The condition
appears to be psychogenic in nature. Bronchodilators are of no
therapeutic benefit. Treatment consists of speech therapy, which
uses breathing, voice, and neck relaxation exercises to abort the



symptoms.

AFQudah M et al. Acute adult supraglottitis: current management
and treatment. South Med J. 2010 Aug;103(8):300-4. [PMID:
20622745]

Deckert J et al. Vocal cord dysfinction. Am Fam Physician. 2010
Jan 15;81(2):156-9. [PMID: 20082511]

DISORDERS OF THE LOWER AIRWAYS

Tracheal obstruction my be intrathoracic (below the suprasternal
notch) or extrathoracic. Fixed tracheal obstruction may be caused
by acquired or congenital tracheal stenosis, primary or secondary
tracheal neoplasms, extrinsic compression (tumors of the hng,
thymus, or thyroid; lymphadenopathy; congenital vascular rings;
aneurysns, etc), foreign body aspiration, tracheal granulomas and
papillomas, and tracheal trauma.

Acquired tracheal stenosis is usually secondary to previous
tracheotomy or endotracheal intubation. Dyspnea, cough, and
inability to clear pulmonary secretions occur weeks to months after
tracheal decannulation or extubation. Physical findings may be
absent until tracheal diameter is reduced 50% or more, when
wheezing, a palpable tracheal thrill, and harsh breath sounds may be
detected. The diagnosis is usually confirmed by plain filns or CT of
the trachea. Conmplications include recurring pulmonary infection
and life-threatening respiratory failure. Management is directed
toward ensuring adequate ventilation and oxygenation and avoiding
manipulative procedures that may increase edema of the tracheal
mucosa. Surgical reconstruction, endotracheal stent placement, or
laser photoresection may be required.

Bronchial obstruction may be caused by retained pulmonary
secretions, aspiration, foreign bodies, bronchogenic carcinoma,
conpression by extrinsic masses, and tumors metastatic to the
airway. Clinical and radiographic findings vary depending on the
location of the obstruction and the degree of airway narrowing.
Symptons include dyspnea, cough, wheezing, and, if infection is
present, fever and chills. A history of recurrent pneumonia in the
same lobe or segment or slow resolution (> 3 months) of
pneumonia on successive radiographs suggests the possibility of
bronchial obstruction and the need for bronchoscopy.

Roentgenographic findings include atelectasis  (local
parenchymal collapse), postobstructive infiltrates, and air trapping
caused by unidirectional expiratory obstruction. CT scanning may
demonstrate the nature and the exact location of obstruction of the
central bronchi. MRI may be superior to CT for delineating the
extent of underlying disease in the hilum, but it is usually reserved for



cases in which CT findings are equivocal Bronchoscopy is the
definitive diagnostic study, particularly if tumor or foreign body
aspiration is suspected. The finding of bronchial breath sounds on
physical examination or an air broncho-gram on chest radiograph in
an area of atelectasis rules out conplete airway obstruction.
Bronchoscopy is unlikely to be of therapeutic benefit in this
situation.

Boyd M et al. Tracheobronchial foreign body aspiration in adults.
South Med J. 2009 Feb; 102(2):171-4. [PMID: 19139679]

KwonKY et al. Middle lobe syndrome: a clinicopathological study
of 21 patients. Hum Pathol. 1995 Mar;26(3):302—7. [PMID:
7890282]

Sohrab S et al. Management of central airway obstruction. Clin
Lung Cancer. 2007 Mar;8(5):305-12. [PMID: 17562229]

ASTHMA

¥ Episodic or chronic symptons of airflow obstruction.

» Reversibility of airflow obstruction, either spontaneously or
following bronchodilator therapy.

» Symptons frequently worse at night or in the early morning.

» Prolonged expiration and diffuse wheezes on physical
examination.

¥ Limitation of airflow on pulmonary finction testing or positive
bronchoprovocation challenge.

General Considerations

Asthma is a common disease, affecting approximately 5% of the
population. It is slightly more common in male children (< 14 years
old) and in fermle adults. A genetic predisposition to asthma is
recognized. Prevalence, hospitalizations, and fatal asthma have all
increased in the United States over the past 20 years. Each year,
approximately 470,000 hospital admissions and 5000 deaths in the
United States are attributed to asthma. Hospitalization rates have
been highest among blacks and children, and death rates for asthma
are consistently highest among blacks aged 15-24 years.

Definition & Pathogenesis



Asthima is a chronic inflammatory disorder of the airways. No single
histopathologic feature is pathognomonic but common findings
include inflammatory cell infiltration with eosinophils, neutrophils,
and lymphocytes (especially T Ilymphocytes); goblet cell
hyperplasia, sometimes with plugging of small airways with thick
mucus; collagen deposition beneath the basement membrane;
hypertrophy of bronchial smooth muscle; airway edema; mast cell
activation; and denudation of airway epithelum This airway
inflammation underties disease chronicity and contributes to airway
hyper-responsiveness and airflow limitation.

The strongest identifiable predisposing factor for the development
of asthma is atopy, but obesity is increasingly recognized as a risk
factor. Exposure of sensitive patients to inhaled allergens increases
airway inflammation, airway hyper-responsiveness, and symptors.
Symptoms  may develop immediately (immediate  asthmatic
response) or 46 hours after allergen exposure (late asthmatic
response). Conmmon allergens include house dust mites (often found
in pillows, mattresses, upholstered furniture, carpets, and drapes),
cockroaches, cat dander, and seasonal pollens. Substantially
reducing exposure reduces pathologic findings and  clinical
symptoms.

Nonspecific precipitants of asthma include exercise, upper
respiratory tract infections, rhinitis, sinusitis, postnasal drip,
aspiration, gastroesophageal reflux, changes in the weather, and
stress. Exposure to environmental tobacco smoke increases asthma
symptons and the need for medications and reduces hng fimction.
Increased air levels of respirable particles, ozone, SO,, and NO,
precipitate asthma symptoms and increase emergency department
visits and hospitalizations. Selected individuals may experience
asthma symptons after exposure to aspirin, nonsteroidal anti-
inflammatory drugs, or tartrazine dyes. Certain other medications
may also precipitate asthma symptons (see Table 9-26).
Occupational asthma is triggered by various agents in the
workplace and may occur weeks to years after initial exposure and
sensitization.  Women may experience catamenial asthma at
predictable times during the menstrual cycle. Exercise-induced
bronchoconstriction begins during exercise or within 3 minutes
after its end, peaks within 10—15 minutes, and then resolves by 60
minutes. This phenomenon is thought to be a consequence of the
airways” attempt to warm and humidify an increased volume of
expired air during exercise. “Cardiac asthma” is wheezng
precipitated by decompensated congestive heart failure.

Clinical Findings

Symptoms and signs vary widely from patient to patient as well as
individually over time. General clinical findings in stable asthma



patients are listed in Figure 9—1 and Table 9-1; findings seen during
asthma exacerbations are listed in Tables 9-2 and 9-3.

Classification of Asthma Severity
=12 years of age
Components of
pon: Severity
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EIB, duced FEV,, ferced expir ¥ nein 1 second; FVC, farced vital
capacity; ICU, intensive care unit.

Notes:
+ The stepwise approach is meant to assist, not replace, the clinical decision-making required to meet
individual patient needs.

Level of severity is detemnined by assessment of both impairment and risk, Assess impairment domain
by patient’s/caregiver's recall of previous 2-4 weeks and spirometry. Assign severity o the most severe
category in which any feature occurs.

At present, there are inadeq to corespond of with mllerenllwe\s of
asthma severity. In general, more frequent and intense (eg, requi
care, hospitalization, or ICU admission) indicate greater underlying disease severity. For lrealmenl
purposes, patients who had 2 2 exacerbations requiring oral systemic corticosteroids in the past year may
be cansidared the same as patiénts who have persistent asthma, aven in ths absence of impaiment
levels consistent asthma.

Figure 9-1. Classifying asthma severity and initiating treatment.
(Adapted from National Asthma Education and Prevention

Program. Expert Panel Report 3: Guidelines for the Diagnosis and
Management of Asthima. National Institutes of Health Pub. No. 08-
4051. Bethesda, MD, 2007. http//www.nhibi.nih. gov/guidelines/
asthma/asthgdin.htm )

A. Symptoms and Signs

Asthma is characterized by episodic wheezng, difficulty in
breathing, chest tightness, and cough. Excess sputum production is
common. The filequency of asthma symptoms is highly variable.
Some patients have infrequent, brief attacks of asthma while others
may suffer nearly continuous symptoms. Asthma symptoms may



occur spontaneously or may be precipitated or exacerbated by
many different triggers as discussed above. Asthma symptoms are
frequently worse at night; circadian variations in bronchomotor tone
and bronchial reactivity reach their nadir between 3 am and 4 am,

increasing symptoms of bronchoconstriction.

Table 9-1. Assessing asthma control.
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1ACQ values of 0.76-14 are indeterminate regarding well-controlled
asthma.
EIB, exercise-induced bronchospasm; ICU, intensive care unit.

Notes:

» The stepwise approach is meant to assist, not replace,
the clinical decision-making required to meet individual
patient needs.

* The level of control is based on the most severe
impairment or risk category. Assess impairment domain by
patient's recall of previous 2—4 weeks and by spirometry or
peak flow measures. Symptom assessment for longer
periods should reflect a global assessment, such as
inquiring whether the patient's asthma is better or worse
since the last visit.

« At present, there are inadequate data to correspond
frequencies of exacerbations with different levels of asthma
control. In general, more frequent and intense
exacerbations (eq. requiring uraent, unscheduled care.



hospitalization, or ICU admission) indicate poorer disease
control. For treatment purposes, patients who had = 2
exacerbations requiring oral systemic corticosteroids in the
past year may be considered the same as patients who
have not-well-controlled asthma, even in the absence of
impairment levels consistent with not-well-controlled
asthma.

+ Validated Questionnaires for the impairment domain (the
questionnaire did not assess lung function or the risk
domain). ATAQ = Asthma Therapy Assessment
Questionnaire ©ACQ = Asthma Control Questionnaire©
(user package may be obtained at www.qoltech.co.uk or
juniper@goltech.co.uk) ACT = Asthma Control Test ™
Minimal Importance Difference: 1.0 for the ATAQ; 0.5 for
the ACQ; not determined for the ACT.

« Before step up in therapy: —Review adherence to
medication, inhaler

—If an alternative treatment option was used in a step,
discontinue and use the preferred treatment for that
step.Adapted from National Asthma Education and
Prevention Program. Expert Panel Report 3: Guidelines for
the Diagnosis and Management of Asthma. National
Institutes of Health Pub. No. 08-4051. Bethesda, MD, 2007.
www.nhlbi/nih.gov/guidelines/asthma/asthgdin.htm.

Table 9-2. Classifying severity of asthma exacerbations.

Fotieats are instructed o use quickreliel medications i symptams occur of if PEF diops helow 89% peedcted or personal best, 1f FEF is 50-19%,
the patient should monitor response lo quick rekel medications corefully and consider contacting a chnician, If PEF is below 50%, immediate
medical care is uswolly required. by the urgeat or emergency care setting, the fallowing porometers describe the sevesity and Bkely chinical
couse of an exacesbation
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persanal best + Prompt relief with inhaled SABA
= Possible short course of oral systemic corticosteroids.
Moderte Dyspoea interferes with  PEF 40-69% predicied o+ Usually requires office or D visit
limits of usual activity personal best « Relief om frequent inhaled SABA

+ Oral systemic corticosteroids; some symptoms fast for
1-2 days alter treatment is begun

Severe Dyspnea al rest: interferes P < 40% predicted of « Usually requires £D visit and likely hospitalization
with conversation persanal best « Partial relief from frequent inhaled SABA

Oral systemic corticosteraids; some symgtoms ast fof

>3 days after realment is begun
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Subset: life- Toa dyspneic to speak; PEF < 25W predicted or + Requites E0,/hospilalization; possible 1CU
theatening perspiring persanal best « Minimal or o relief from fequent inhaled SABA

* Inbravenous corticosteroids
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ED, emergency department; FEV), forced expiratory volume in 1



second; ICU, intensive care unit; PEF, peak expiratory flow;
SABA, shortacting [3,-agonist.

Adapted from National Asthma Education and Prevention Program.
Expert Panel Report 3: Guidelines for Diagnosis and Management
of Asthma. National Institutes of Health Pub. No. 08-4051.

Bethesda, MD, 2007. www.nhibi.nih. gov/guidelines/
asthma/asthgdin.htm.

Some physical examination findings increase the probability of
asthma. Nasal mucosal swelling, increased nasal secretions, and
nasal polyps are often seen in patients with allergic asthima. Eczemn,
atopic dermatitis, or other manifestations of allergic skin disorders
may also be present. Wheezing during normal breathing or a
prolonged forced expiratory phase correlates well with the presence
of airflow obstruction. Wheezing during forced expiration does not.
Chest examination may be normal between exacerbations in
patients with mild asthma. During severe asthma exacerbations,
airflow may be too limited to produce wheezing, and the only
diagnostic clue on auscultation may be globally reduced breath
sounds with prolonged expiration. Hunched shoulders and use of
accessory muscles of respiration suggest an increased work of

breathing.

B. Laboratory Findings

Arterial blood gas measurements may be normal during a mild
asthma exacerbation, but respiratory alkalosis and an increase in the
alveolar-arterial oxygen difference (A-a-Do,) are common. During
severe exacerbations, hypoxemia develops and the Paco, returns to
normal. The combination of an increased Paco, and respiratory
acidosis may indicate impending respiratory failure and the need for
mechanical ventilation.

C. Pulmonary Function Testing

Clinicians are able to identify airflow obstruction on examination,
but they have limited ability to assess severity or to predict whether
it is reversible. The evaluation for asthma should therefore include
spironetry (FEV), FVC, FEV|/FVC) before and after the
administration  of a  short-acting bronchodilator.  These
measurements help determine the presence and extent of airflow
obstruction and whether it is immediately reversible. Airflow
obstruction is indicated by a reduced FEV/FVC ratio. Significant
reversibility of airflow obstruction is defined by an increase of >
12% and 200 mL in FEV or > 15% and 200 mL in FVC after
inhaling a short-acting bronchodilator. A positive bronchodilator
response strongly confirs the diagnosis of asthma but a lack of
responsiveness in the pulmonary finction laboratory does not



preclude success in a clinical trial of bronchodilator therapy. Severe
airflow obstruction results in significant air trapping, with an increase
in residual volume and consequent reduction in FVC, resulting in a
pattern that may mimic a restrictive ventilatory defect.

Bronchial provocation testing with inhaled histamine or
methacholine may be useful when asthma is suspected but
spirometry is nondiagnostic. Bronchial provocation is not
recommended if the FEV is less than 65% of predicted. A positive
methacholine test is defined as a > 20% fall in the FEV) at exposure
to a concentration of 8 mg/mL or less. A negative test has a
negative predictive value for asthma of 95%. Exercise challenge
testing may be useful in patients with symptoms of exercise-induced
bronchospasm

Peak expiratory flow (PEF) meters are handheld devices
designed as personal monitoring tools. PEF monitoring can establish
peak flow variability, quantify asthima severity, and provide both the
patient and the clinician with objective measurements on which to
base treatment decisions. There are conflicting data about whether
measuring PEF improves asthma outcomes, but doing so is
recommended to help confirm the diagnosis of asthma, to improve
asthma control in patients with poor perception of airflow
obstruction, and to identify environmental and occupational causes
of symptons. Predicted values for PEF vary with age, height, and
gender but are poorly standardized. Comparison with reference
values is less helpful than comparison with the patient's own
baseline. PEF shows diurnal variation. It is generally lowest on first
awakening and highest several hours before the midpoint of the
waking day. PEF should be measured in the moming before the
administration of a bronchodilator and in the afternoon after taking a
bronchodilator. A 20% change in PEF values from moming to
afternoon or from day to day suggests inadequately controlled
asthma. PEF values less than 200 L/min indicate severe airflow
obstruction.

Table 9-3. Evaluation of asthma exacerbation severity.



Subset: Respiratory

Mild Moderate severe Artest imminent
Bieathlessness Wihile walking While al rest While al rest
an lie down Prefers sitting sits upright
Talks in Sentences Phiases Words
Alertness May be agitated Usually agitated Usually agitated Drowsy o wnfused
Resplaatory @te Increased Inreased Olten > 30/minute
use of accessary ussally not Commonly Usually Paradoicol thoracoab
musdles; supeaster- dominal movement
nal relractions
Wheeze Moderate, often only aod  Loud; thioughout eshalation  Usually loud; throughaut Absence of wheeze
expisatory Inbalation and exhalation
Pulse/minute < 100 100-120 > 120 Bradycadia
Puliirs paradaris Absent May be present Often present Absentce suggests
<10 mm Hg 10-25 man Hg > 25 mm Hg respicatory muscle
Ltigue

Functional Assessment

FiF 270% Approx. 40-69% or respomse < 40% <25%

Percent predicted o lasts < 2 howrs. Note: PEF testing may
pescent personal Dot be needd in
best Ty Severe attacks

Pau, {on air) Nommal (test not wswally = 60 mm Hg (lest ot wswally < 60 mm Hg: possidie cyanosis

necessary) necessary)

and/or oo, <42 mm g (lestpol < 42 mm Hg (test not wsually = 42 mm Ho: possible.

wsually necessary) necessary) respiratory lailure

Sao, percent (on air) > 95% (test nat useally  90-95% (lest not usually < 90%

ol sea level necessary) necessary)
Hypercapnia (hypoventi-
lation) develops more
readily in young chil
dre thaa in adults
and adolescents.

PEF, peak expiratory low; Sao2, oxygen saturation.

Adapted from National Asthma Education and Prevention Program
Expert Panel Report 3: Guidelines for the Diagnosis and
Management of Asthma. National Institutes of Health Pub. No. 08-
4051. Bethesda, MD, 2007. https/www.nhlbi.nih.gov/
guidelines/asthima/ asthgdin htm

D. Additional Testing

Routine chest radiographs in patients with asthima are usually normal
or show only hyperinflation. Other findings may include bronchial
wall thickening and diminished peripheral lung vascular shadows.
Chest imaging is indicated when pneumonia, another disorder
mimicking asthma, or a conplication of astma such as
pneumothorax is suspected.

Skin testing or in vitro testing to assess sensitivity to
environmental allergens can identify atopy in patients with persistent
asthma who may benefit fiom therapies directed at their allergic
diathesis.  Evaluations for paranasal sinus disease or
gastroesophageal reflux should be considered in asthma patients



with pertinent symptoms and in those with severe or refractory
asthma symptoms.

Noninvasive assessment of underlying airway inflammation
through measurement of eosiophilia in induced sputum, or
fractional nitric oxide concentration in exhaled breath condensates
(FeNO), offers the promise of improved diagnosis and treatment
strategies. Adjusting corticosteroid dose to minimize sputum
eosinophilia appears to reduce the frequency of exacerbations
compared with conventional clinical management, but the data are
conflicting regarding the impact of FeNO on asthma outcomes.

Complications

Connplications of asthma include exhaustion, dehydration, airway
infection, and tussive syncope. Pneumothorax occurs but is rare.
Acute hypercapnic and hypoxic respiratory failure occurs in severe
disease.

Differential Diagnosis

It is prudent to consider conditions that mimic asthma in patients
who have atypical symptons or poor response to therapy. These
disorders typically fall into one of four categories: upper airway
disorders, lower airway disorders, systemic vasculitides, and
psychiatric disorders. Upper airway disorders that mimic asthma
include vocal fold paralysis, vocal fold dysfunction syndrome,
foreign body aspiration, laryngotracheal masses, tracheal narrowing,
tracheomalacia, and airway edema as in the setting of angioedema
or inhalation injury. Lower airway disorders include nonasthmatic
COPD (chronic bronchitis or emphysema), bronchiectasis, allergic
bronchopulmonary niycosis, cystic fibrosis, eosinophilic pneumonia,
and bronchiolitis obliterans. Systemic vasculitides with pulmonary
involvement may have an asthmatic component, such as Churg-
Strauss  syndrome. Psychiatric causes include conversion
disorders, which have been variably referred to as finctional
asthma, emotional laryngeal wheezng, vocal fold dysfinction, or
episodic laryngeal dyskinesis. Miinchausen syndrome or malingering
may rarely explain a patient's complaints.

NAEPP 3 Diagnosis & Management
Guidelines

In 2007, the National Asthma Education and Prevention Program
(NAEPP), in conjunction with the Global Initiative for Asthma
(GINA), a collaboration between the National Institutes of Health
(NIH)/National Heart, Lung, and Blood Institute (NHLBI) and the
‘World Health Organization (WHO), released its third Expert Panel



Report providing guidelines for diagnosis and management of
asthma (NAEPP 3). This report identifies four components of
chronic asthma diagnosis and management: (1) assessing and
monitoring asthma  severity and asthma control, (2) patient
education designed to foster a partnership for care, (3) control of
environmental factors and comorbid conditions that affect asthma,
and (4) pharmacologic agents for asthma.

1. Assessing and monitoring asthma severity and asthma
control—Severity is the intrinsic intensity of the disease process.
Control is the degree to which symptors and limitations on activity
are minimized by therapy. Responsiveness is the ease with which
control is achieved with therapy. NAEPP 3 guidelines emphasize
control over classifications of severity, since the latter is variable
over time and in response to therapy. A measure of severity on
initial presentation (see Figure 9-1) is helpful, however, in guiding
the initiation of therapy. Control of asthma is assessed in terms of
impairment (frequency and intensity of symptoms and finctional
limitations) and risk (the likelihood of acute exacerbations or
chronic decline in lung finction). A key insight is that these two
domains of control may respond differently to treatment: some
patients may have minimal impairment yet remain at risk for severe
exacerbations, for exanple, in the setting of an upper respiratory
tract infection. Table 9-1 is used to assess the adequacy of asthma
control and is used in conjunction with Figure 9-2 to guide
adjustments in therapy based on the level of control

2. Patient education designed to foster a partnership for care
—Active selfmanagement reduces urgent care visits and
hospitalizations and improves perceived control of asthma.
Therefore, an outpatient preventive approach that includes self-
management education is an integral part of effective asthma care.

All patients, but particularly those with poorly controlled
symptoms or a history of severe exacerbations, should have a
written asthma action plan that includes instructions for daily
management and measures to take in response to specific changes
in status. Patients should be taught to recognize symptoms—
especially patterns indicating inadequate asthma control or
predicting the need for additional therapy.

3. Control of environmental factors and comorbid conditions
that affect asthma—Significant reduction in exposure to
nonspecific airway irritants or to inhaled allergens in atopic patients
may reduce symptoms as well as medication needs. Comorbid
conditions that impair asthma management, such as rhinosinusitis,
gastroesophageal reflux, obesity, and obstructive sleep apnea,
should be identified and treated. This search for complicating
conditions is particularly crucial in the initial evaluation of a new



diagnosis, and in patients whose asthma is difficult to control or
subject to frequent exacerbations.

4. Pharmacologic agents for asthma—Asthma medications can
be divided into two categories: quick-relief (reliever) medications
that act principally by direct relaxation of bronchial smooth muscle,
thereby promoting prompt reversal of acute airflow obstruction to
relieve accompanying symptons, and long-term  control
(controller) medications that act primarily to attenuate airway
inflammation and are taken daily independent of symptons to
achieve and maintain control of persistent asthma.

Most asthma medications are administered orally or by
inhalation. Inhalation of an appropriate agent results in a more rapid
onset of pulmonary effects as well as fewer systemic effects
compared with oral administration of the same dose. Metered-dose
inhalers (MDIs) propelled by chlorofluorocarbons (CFCs) have
been the most widely used delivery system, but non-CFC
propellant systens such as hydrofluoroalkane (HFA), and dry
powder inhalers (DPIs) are increasingly available. Proper inhaler
technique and the use of an inhalation charber with MDIs improve
drug delivery to the hng and decrease oropharyngeal deposition.
Nebulizer therapy is reserved for acutely ill patients and those who
cannot use inhalers because of difficulties with coordination or
cooperation.
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“ Figure 9-2. Stepwise approach to managing asthma. (Adapted
from National Asthma Education and Prevention Program. Expert
Panel Report 3: Guidelines for the Diagnosis and Management of
Asthma. National Institutes of Health Pub. No. 08-4051. Bethesda,
MD, 2007. http//www.nhibi.nih. gov/guidelines/
asthma/asthgdin.htm )

- Treatment

The goals of asthma therapy are to minimize chronic symptoms that
interfere with normal activity (including exercise), to prevent
recurrent  exacerbations, to reduce or eliminate the need for
emergency department visits or hospitalizations, and to maintain
normal or near-normal pulmonary function. These goals should be
met while providing pharmacotherapy with the fewest adverse
effects and while meeting patients” and families” expectations of



satisfaction with asthma care. NAEPP 3 recommendations
emphasize  daily anti-inflammatory  therapy  with  inhaled
corticosteroids as the cornerstone of treatment of persistent asthima.

A. Long-Term Control Medications

Anti-inflammatory  agents, long-acting  bronchodilators, and
leukotriene modifiers comprise the important long-term control
medications (Tables 94 and 9-5). Other classes of agents are
mentioned briefly below.

1. Anti-inflammatory agents—Corticosteroids are the most
potent and consistently effective anti-inflammatory agents currently
available. They reduce both acute and chronic inflaimmation,
resulting in fewer asthma symptons, improvement in airflow,
decreased airway hyper-responsiveness, and fewer asthma
exacerbations. These agents may also potentiate the action of B-
adrenergic agonists.

Inhaled corticosteroids are preferred, first-line agents for all
patients with persistent asthma. Patients with persistent symptoms
or asthma exacerbations who are not taking inhaled corticosteroids
should be started on an inhaled corticosteroid. The most important
determinants of agent selection and appropriate dosing are the
patient's status and response to treatment. Dosages for inhaled
corticosteroids vary depending on the specific agent and delivery
device. For most patients, twice-daily dosing provides adequate
control of asthma. Once-daily dosing may be sufficient in selected
patients. Maximum responses from inhaled corticosteroids may not
be observed for months. The use of an inhalation chamber coupled
with mouth washing after MDI use decreases local side effects
(cough, dysphonia, oropharyngeal candidiasis) and systemic
absorption. DPIs are not used with an inhalation chamber. Systemic
effects (adrenal suppression, osteoporosis, skin thinning, easy
bruising, and cataracts) may occur with high-dose inhaled
corticosteroid therapy.

Systemic corticosteroids (oral or parenteral) are most effective
in achieving prompt control of asthma during exacerbations or when
initiating  long-term  asthma  therapy in patients with severe
symptons. In patients with refractory, poorly controlled asthma,
systemic  corticosteroids may be required for the long-term
suppression of symptons. Repeated efforts should be made to
reduce the dose to the minimum needed to control symptors.
Alternate-day treatment is preferred to daily treatment. Concurrent
treatment with calcium supplements and vitamn D should be
initiated to prevent corticosteroid-induced bone mineral loss in long-
term administration.  Bisphosphonates may offer additional
protection to these patients. Rapid discontinuation of systemic
corticosteroids  after long-term use may precipitate adrenal



insufficiency.
2. Long-acting bronchodilators

A. MEDIATOR INHIBITORS—Cromolyn sodium and nedocromil are
long-term control medications that prevent asthma symptons and
improve airway function in patients with mild persistent asthma or
exercise-induced symptoms. These agents modulate mast cell
mediator release and eosinophil recruitment and inhibit both early
and late asthmatic responses to allergen challenge and exercise-
induced bronchospasm They can be effective when taken before
an exposure or exercise but do not relieve asthmatic symptoms
once present. The clinical response to these agents is less
predictable than the response to inhaled corticosteroids.
Nedocromil may help reduce the dose requirements for inhaled
corticosteroids. Both agents have excellent safety profiles.

B. P-ADRENERGIC AGONISTS—Long-acting [,-agonists provide
bronchodilation for up to 12 hours affer a single dose. Salmeterol
and formoterol are the two long-acting 3,-agonists available in the
United States. They are administered via dry powder delivery
devices. They are indicated for long-term prevention of asthma
symptoms, nocturnal symptons, and for prevention of exercise-
induced bronchospasm When added to low and medium daily
doses of inhaled corticosteroids (Table 9-5), long-acting f,-
agonists provide control equivalent to what is achieved by doubling
the inhaled corticosteroid dose. Side effects are minimal at standard
doses. Long-acting ,-agonists should not be used as monotherapy
since they have no anti-inflammatory effect and since monotherapy
with long-acting ,-agonists has been associated in two large
studies with a small but statistically significant increased risk of
severe or fatal asthma attacks. This increased risk may relate to
genetic variation in the p-adrenergic receptor, but it has not been
fully explained and remains an area of controversy. The efficacy of
combined inhaled corticosteroid and long-acting 3,-agonist therapy
has led to marketing of combination medications that deliver both
agents simultaneously (see Table 9-4). Combination inhalers
containing formoterol and budesonide have shown efficacy in both
maintenance and rescue, given formoterol's short time to onset.

C. P i inhibi Theophylline provides mild
bronchodilation in asthmatic patients. Theophylline also has anti-
inflammatory and  immunomodulatory  properties,  enhances
mucociliary clearance, and strengthens diaphragmatic contractility.
Sustained-release  theophylline preparations are effective in
controlling nocturnal symptoms and as added therapy in patients
with moderate or severe persistent asthma whose symptons are




inadequately controlled by inhaled corticosteroids. When added to
inhaled corticosteroids, theophylline may allow equivalent control at

lower corticosteroid doses.

Table 9-4. Long-term control medications for asthma.
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Table 9-5. Estimated comparative daily dosages for inhaled
corticosteroids for asthma.

Orug Low Daily Dose Adult Medium Daily Dose Adult High Daily Dose Adult
Baclomethasone HFA 0-240 meg > 240-480 meg > 480 meg
40 of 80 meg/puff
Budesonide 0P 180-600 mig > 600-1200 meg > 1200 meg
90, 180, or 200 mg//inhalation
Flunisolide 500-1000 meg = 1000-2000 meg = 2000 meg
250 mag/patf
Flunisolide HiA 30 meg = 320-640 meg > 640 meg
&0 meg/ puff
Fluticasone

HEA/MDI: 44, 110, or 220 mog/paff #8264 mog > 264440 meg > 440 mag
DPY: 50, 100, o 250 meg/inhalation 108-300 meg > 300-500 meg > 500 meg

Mometasone DPI 200 g 400 meg > 400 meg
200 meg/putt
Triamcinolone atelonide 300-750 meg > T50-1500 meg = 1500 meg
75 meg/puff

DPI, dry power inhaler; HFA, hydrofluoroalkaline; MDI, metered-
dose inhaler.

Notes:

* The most important determinant of appropriate dosing is
the clinician's judgment of the patient's response to therapy.

« Potential drug interactions

A number of the inhaled corticosteroids, including
fluticasone, budesonide, and mometasone, are
metabolized in the gastrointestinal tract and liver by CYP



3A4 isoenzymes. Potent inhibitors of CYP 3A4, such as
ritonavir and ketoconazole, have the potential for increasing
systemic concentrations of these inhaled corticosteroids by
increasing oral availability and decreasing systemic
clearance. Some cases of clinically significant Cushing
syndrome and secondary adrenal insufficiency have been
reported.

Adapted from National Asthma Education and Prevention Program

Expert Panel Report 3: Guidelines for the Diagnosis and

Management of Asthma. National Institutes of Health Pub. No. 08-

4051. Bethesda, MD, 2007. https/www.nhlbi.nih.gov/guidelines/
sthima/asthedin.htm.

Theophylline serum concentrations need to be monitored closely
owing to the drug's narrow toxic-therapeutic range, individual
differences in metabolism, and the effects of many factors on drug
absorption and metabolism Potential adverse effects at therapeutic
doses include insommia, aggravaton of dyspepsia and
gastroesophageal reflux symptons, and urination difficulties in
elderly men with prostatism. Dose-related toxicities include nausea,
vomiting, tachyarrhythmias, headache, seizures, hyperglycemia, and
hypokalemia. ~ Newer agents that selectively — inhibit
phosphodiesterase-4 are in clinical trials.

3. Leukotriene modifiers—Leukotrienes are potent biochemical
mediators  that contribute to airway obstruction and asthma
symptons by contracting airway smooth muscle, increasing vascular
permeability and mucus secretion, and attracting and activating
airway inflammatory cells. Zileuton is a 5-lipoxygenase inhibitor that
decreases leukotriene production, and zafirlukast and montelukast
are cysteinyl leukotriene receptor antagonists. They cause modest
improvements in lung finction and reductions in asthma symptoms
and lessen the need for B,-agonist rescue therapy. These agents are
alternatives to low-dose inhaled corticosteroids in patients with mild
persistent asthma, although, as monotherapy, their effect is generally
less than inhaled corticosteroids. Zileuton can cause reversible
elevations in plasma aminotransferase levels, and Churg-Strauss
syndrome has been diagnosed in a small number of patients who
have taken montelukast or zafirlukast, although this is suspected to
be an effect of corticosteroid withdrawal as opposed to a direct
drug effect.

4. Desensitization—Immunotherapy for specific allergens may be
considered in selected asthma patients who have exacerbations of
asthma symptoms when exposed to allergens to which they are
sensitive and who do not respond to environmental control
measures or other forms of conventional therapy. Studies show a
reduction in asthma symptons in patients treated with single-



allergen immunotherapy. Because of the risk of immunotherapy-
induced bronchoconstriction, it should be administered only in a
setting where such complications can be immediately treated.

5. Vaccination—Patients with asthma  should receive
pneumococcal vaccination (Pneumovax) and annual influenza
vaccinations, including influenza (seasonal and epidemic influenza A
[HINT1]). Inactive vaccines (Pneumovax) are associated with few
side effects but use of the live attenuated influenza vaccine
intranasally may be associated with an increase i asthma
exacerbations in young children.

6. Miscellaneous agents—Oral sustained-release [3,-agonists are
reserved for patients with bothersome nocturnal asthma symptoms
or moderate to severe persistent asthma who do not respond to
other therapies. Omalizumb is a recombinant antibody that binds
IgE without activating mast cells. In clinical trials in moderate to
severe asthmatic patients with elevated IgE levels, it reduces the
need for corticosteroids. Clinical trials of soluble tumor necrosis
factor (TNF) antagonists have failed to demonstrate efficacy.

B. Quick-Relief Medications

Short-acting bronchodilators and systemic corticosteroids comprise
the important medications in this group of agents (Table 9-6).

1. P-Adrenergic agonists—Short-acting inhaled [,-agonists,
including albuterol, levalbuterol, bitolterol, pirbuterol, and
terbutaline, are the most effective bronchodilators during
exacerbations. All patients with acute symptoms should take one of
these agents. There is no convincing evidence to support the use of
one agent over another. 3,-Agonists relax airway smooth muscle
and cause a prompt increase in airflow and reduction of symptoms.
Administration before exercise effectively prevents exercise-induced
bronchoconstriction. f3,-Selective agents may produce less cardiac
stimulation than those with mixed B; and P, activities, although
clinical trials have not consistently demonstrated this finding.

Inhaled B-adrenergic therapy is as effective as oral or parenteral
therapy in relaxing airway smooth muscle and improving acute
asthma and offers the advantages of rapid onset of action (< 5
minutes) with fewer systemic side effects. Repetitive administration
produces incremental bronchodilation. One or two inhalations of a
short-acting inhaled (3,-agonist from an MDI are usually sufficient
for mild to moderate symptoms. Severe exacerbations frequently
require higher doses: 6-12 puffs every 30-60 minutes of albuterol
by MDI with an inhalation charmber or 2.5 mg by nebulizer provide
equivalent bronchodilation. Administration by nebulization does not
offer more effective delivery than MDIs but does provide higher



doses. With most 3,-agonists, the recommended dose by nebulizer
for acute asthma (albuterol, 2.5 mg) is 25-30 times that delivered
by a single activation of the MDI (abuterol, 0.09 mg). This
difference suggests that standard dosing of inhalations from an MDI
will often be insufficient in the setting of an acute exacerbation.
Independent of dose, nebulizer therapy may be more effective in
patients who are unable to coordinate inhalation of medication from
an MDI because of age, agitation, or severity of the exacerbation.

Scheduled daily use of short-acting [,-agonists is not
recommended. Increased use (more than one canister a month) or
lack of expected effect indicates diminished asthrm control and
dictates the need for additional long-term control therapy.

2. Anticholinergics—Anticholinergic agents reverse vagally
mediated bronchospasm but not allergen- or exercise-induced
bronchospasm They may decrease mucus gland hypersecretion
seen i asthma. Ipratropium bromide, a quaternary derivative of
atropine free of atropine's side effects, is less effective than (-
agonists for relief of acute bronchospasm, but it is the inhaled drug
of choice for patients with intolerance to [,-agonists and with
broncho-spasmdue to -blocker medications. Ipratropium bromide
reduces the rate of hospital admissions when added to inhaled
short-acting 3,-agonists in patients with moderate to severe asthma
exacerbations. The role of anticholinergic agents in long-term
manageent of asthia has not been clarified.

Table 9-6. Quick-relief medications for asthma.
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Adapted from National Asthma Education and Prevention Program
Expert Panel Report 3: Guidelines for the Diagnosis and
Management of Asthma. National Institutes of Health Pub. No. 08-
4051.  Bethesda, MD, 2007. https/www.nhlbi. ideli
asthma/asthedin htm.

3. Phosphodi inhibi Methylxanthi are not
recommended for therapy of asthma exacerbations. Aminophylline
has clearly been shown to be less effective than [3,-agonists when
used as single-drug therapy for acute asthma and adds little except




toxicity to the acute bronchodilator effects achieved by nebulized
metaproterenol alone. Patients with exacerbations who are currently
taking a theophylline-containing preparation should have their serum
theophylline concentration measured to exclude theophylline
toxicity.

4. Corticosteroids—Systemic corticosteroids are effective primary
treatment for patients with moderate to severe asthma
exacerbations and for patients with exacerbations who do not
respond promptly and completely to inhaled B,-agonist therapy.
These medications speed the resolution of airflow obstruction and
reduce the rate of relapse. Delays in administering corticosteroids
may result in delayed benefits from these important agents.
Therefore, oral corticosteroids should be available for early
administration at home in many patients with moderate to severe
asthma. The minimal effective dose of systemic corticosteroids for
asthma patients has not been identified. Outpatient prednisone
“burst” therapy is 0.5-1 mg/kg/d (typically 4060 mg) as a single or
in two divided doses for 3-10 days. Severe exacerbations requiring
hospitalization typically require 1 mgkg of prednisone or
methylprednisolone every 6-12 hours for 48 hours or until the
FEV, (or PEF rate) retuns to 50% of predicted (or 50% of
baseline). The dose is then decreased to 60-80 mg/d until the PEF
reaches 70% of predicted or personal best. No clear advantage has
been found for higher doses of corticosteroids in severe
exacerbations. It may be prudent to administer corticosteroids to
critically ill patients via the intravenous route in order to avoid
concerns about altered gastrointestinal absorption.

5. Antimicrobials—Muiltiple studies suggest that infections with
viruses (thinovirus) and bacteria (Mycoplasma pneumoniae,
Chlamydophila pneumoniae) predispose to acute exacerbations
of asthma and may underlie chronic, severe asthma. The use of
empiric antibiotics is, however, not recommended in routine asthma
exacerbations because there is no consistent evidence to support
improved clinical outcomes. Antibiotics should be considered when
there is a high likelihood of acute bacterial respiratory tract
infection. Thus, patients with fever or purulent sputum and evidence
of pneumonia or bacterial sinusitis are reasonable candidates for
such therapy.

Treatment of Asthma Exacerbations

NAEPP 3 asthma treatment algorithms begin with an assessment of
the severity of a patient's baseline asthma. Adjustments to that
algorithm follow a stepwise approach based on a careful
assessment of asthma control. Most instances of uncontrolled



asthma are mild and can be managed successfully by patients at
home with the telephone assistance of a clinician (Figure 9-3).

More severe exacerbations require evaluation and management
in an urgent care or emergency department setting (Figure 9-4).

A. Mild Exacerbations

Mild asthima exacerbations are characterized by only minor changes
in airway finction (PEF > 80%) and minimal symptons and signs of
airway dysfinction (see Tables 9-2 and 9-3). The majority of such
exacerbations can be managed at home with the telephone
assistance of a clinician. Many patients respond quickly and fully to
an inhaled short-acting (,-agonist alone. However, an inhaled
short-acting 3,-agonist may need to be continued at increased
doses, eg, every 3-4 hours for 24-48 hours. In patients not taking
an inhaled corticosteroid, nitiation of this agent should be
considered during the mild exacerbation. In patients already taking
an inhaled corticosteroid, a 7-day course of oral corticosteroids
(0.5-1.0 mg/kg/d) may be necessary. Doubling the dose of inhaled
corticosteroid is not effective in the acute setting and is not
recommended in the NAEPP 3 guidelines.

B. Moderate Exacerbations

The principal goals of treatment of moderate asthma exacerbations
are correction of hypoxemia, reversal of airflow obstruction, and
reduction of the likelihood of recurrence of obstruction. Early
intervention may lessen the severity and shorten the duration of an
exacerbation. Of paramount importance is correction of hypoxemia
through the use of supplemental oxygen. Airflow obstruction is
treated with continuous administration of an inhaled short-acting (3,-
agonist and the early administration of systemic corticosteroids.
Serial measurements of lung finction to quantify the severity of
airflow obstruction and its response to treatment are useful. The
improvement in FEV, after 30 minutes of treatment correlates
significantly with a broad range of indices of the severity of asthma
exacerbations. Serial measurement of airflow in the emergency
department is an important factor in disposition and may reduce the
rate of hospital admissions for asthma exacerbations. The post-
exacerbation care plan is an important aspect of management.
Regardless of the severity, all patients should be provided with
necessary medications and education in how to use them, instruction
in self-assessment, a follow-up appointment, and instruction in an
action plan for managing recurrence.



ED, MDI, -dose inhater; PEF, peak
expiratory flow; SABA short-acting f; inhaler).
. Figure 9-3. M of asthma rbations: home

treatment. (Adapted from National Asthma Education and
Prevention Program. Expert Panel Report 3: Guidelines for the
Diagnosis and Management of Asthma. National Institutes of Health
Pub. No. 08-4051. Bethesda, MD, 2007.
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4 Figure 9-4. M: ent of asthma, bations: emergency
department and hospital-based treatment. (Adapted from National
Asthma Education and Prevention Program. Expert Panel Report 3:
Guidelines for the Diagnosis and Management of Asthma. National
Institutes of Health Pub. No. 08-4051. Bethesda, MD, 2007.
httpz//www.nhlbi.nih. gov/guideli i thedin.htm )

C. Severe Exacerbations

Owing to the life-threatening nature of severe exacerbations of
asthma, treatment should be started immediately once the
exacerbation is recognized. All patients with a severe exacerbation
should immediately receive oxygen, high doses of an inhaled short-
acting f3,-agonist, and systemic corticosteroids. A brief history
pertinent to the exacerbation can be completed while treatment is
being initiated. More detailed assessments, including laboratory
studies, usually add little in the early phase of evaluation and



management and should be postponed until after therapy is
instituted.

Oxygen therapy is very important because asphyxia is a
common cause of fatal asthma.

Supplemental oxygen should be given to maintain an Sao, > 90%
or a Pao, > 60 mm Hg Oxygen-induced hypoventilation is
extremely rare, and concem for hypercapnia should never delay
correction of hypoxemia.

Frequent high-dose delivery of aninhaled short-acting f-
agonist is indicated and is usually well tolerated in the setting of
severe airway obstruction. Some studies suggest that continuous
therapy is more effective than intermittent administration of these
agents, but there is no clear consensus as long as similar doses are
administered. At least three MDI or nebulizer treatments should be
given in the first hour of therapy. Thereafter, the frequency of
administration varies according to the improvement in airflow and
associated symptoms and the occurrence of side effects.
Ipratropium bromide reduces the rate of hospital admissions when
added to inhaled short-acting {3,-agonists in patients with moderate
to severe asthima exacerbations.

Y ic corti ids are administered as detailed above.
Mucolytic agents (eg, acetylcysteine, potassium iodide) may worsen
cough or airflow obstruction. Anxiolytic and hypnotic drugs are
generally contraindicated in severe asthma exacerbations because of
their respiratory depressant effects.

Intravenous magnesium sulfate (2 g intravenously over 20
minutes) produces a detectable improvement in airflow and may
reduce hospitalization rates in acute severe asthma (FEV| < 25% of
predicted on presentation, or failure to respond to initial treatment).

Repeat assessment of patients with severe exacerbations
should be made after the initial dose of inhaled bronchodilator and
after three doses of inhaled bronchodilators (60-90 minutes after
initiating treatment). The response to initial treatment is a better
predictor of the need for hospitalization than is the severity of an
exacerbation on presentation. The decision to hospitalize a patient
should be based on the duration and severity of symptons, severity
of airflow obstruction, course and severity of prior exacerbations,
medication use at the time of the exacerbation, access to medical
care and medications, adequacy of social support and home
conditions, and presence of psychiatric illness. In general, discharge
to home is appropriate if the PEF or FEV, has returned to > 60%
of predicted or personal best and symptons are minimal or absent.
Patients with a rapid response to treatment should be observed for
30 minutes after the most recent dose of bronchodilator to ensure
stability of response before discharge to home.

In the critical care setting, a small subset of patients will not
respond to treatment and will progress to impending respiratory




failure due to a combination of worsening airflow obstruction and
respiratory muscle fatigue (see Table 9-3). Such patients can
deteriorate rapidly and thus should be monitored in a critical care
setting. Intubation of an acutely ill asthma patient is technically
difficult and is best done semi-electively, before the crisis of a
respiratory arrest. At the time of intubation, close attention should
be given to maintaining intravascular volume because hypotension
commonly acconpanies the administration of sedation and the
initiation of positive-pressure ventilation in patients dehydrated due
to poor recent oral intake and high insensible losses.

The main goals of mechanical ventilation are to ensure adequate
oxygen and to avoid barotrauma. Controlled hypoventilation with
permissive hypercapnia is often required to limit airway pressures.
Frequent high-dose delivery of inhaled short-acting B,-agonists
should be continued along with anti-inflammatory agents as
discussed above. Many questions remain regarding the optimal
delivery of inhaled f3,-agonists to intubated, mechanically ventilated
patients. Further studies are needed to determine the comparative
efficacy of MDIs and nebulizers, optimal ventilator settings to use
during drug delivery, ideal site along the ventilator circuit for
introduction of the delivery system, and maximal acceptable drug
doses. Unconventional therapies such as helium-oxygen mixtures
and inhalational anesthetic agents are of unclear benefit but may be
appropriate in selected patients.

When to Refer



« Atypical presentation or uncertain diagnosis, particularly
if ~ additional  diagnostic  testing is  required
(bronchoprovocation challenge, skin testing for allergies,
rhinoscopy, consideration of occupational exposure).

. Complicating comorbid problems, such as
rhinosinusitis, tobacco use, multiple environmental
allergies, suspected allergic bronchopulmonary
aspergillosis.

« Suboptimal response to therapy.

+ Patientis not meeting goals of asthma therapy after 3-6
months of treatment.

« Requires high-dose inhaled corticosteroids for control.

* More than two courses of oral prednisone therapy in the
past 12 months.

. Any life-threatening asthma exacerbation or
exacerbation requiring hospitalization in the past 12
months.

« Presence of social or psychological issues interfering
with asthma management.
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CHRONIC OBSTRUCTIVE PULMONARY DISEASE

¥ History of cigarette smoking.

¥ Chronic cough, dyspnea, and sputum production.

» Rhonchi, decreased intensity of breath sounds, and prolonged
expiration on physical examination.

¥ Airflow limitation on pulmonary finction testing that is not fully
reversible and most often progressive.

General Considerations

The American Thoracic Society defines COPD as a disease state
characterized by the presence of airflow obstruction due to chronic
bronchitis or emphysema; the airflow obstruction is generally
progressive, may be accompanied by airway hyperreactivity, and
may be partially reversible. The NHLBI estimates that 14 million
Anmericans have been diagnosed with COPD; an equal number are
thought to be afflicted but remain undiagnosed. Grouped together,
COPD and asthima now represent the fourth leading cause of death
in the United States, with over 120,000 deaths reported annually.
The death rate from COPD is increasing rapidly, especially among
elderly men.

Most patients with COPD have features of both emphysema and
chronic  bronchitis. Chronic bronchitis is a clinical diagnosis
defined by excessive secretion of bronchial mucus and is manifested
by daily productive cough for 3 months or more in at least 2
consecutive  years. Emphysema is a pathologic diagnosis that
denotes abnormal permanent enlargement of air spaces distal to the
terminal bronchiole, with destruction of their walls and without
obvious fibrosis.

Cigarette smoking is clearly the most important cause of COPD
in North America and Western Europe. Nearly all smokers suffer
an accelerated decline in lung function that is dose- and duration-
dependent. Fifteen percent develop progressively —disabling
symptoms in their 40s and 50s. It is estimated that 80% of patients
seen for COPD have significant exposure to tobacco smoke. The
remaining 20% frequently have a combination of exposures to
environmental tobacco smoke, occupational dusts and chemicals,
and indoor air pollution from biomass fuel used for cooking and
heating in poorly ventilated buildings. Outdoor air pollution, airway



infection, familial factors, and allergy have also been implicated in
chronic bronchitis, and hereditary factors (deficiency of oy-
antiprotease [o-antitrypsin]) have been implicated in COPD. The
pathogenesis of empt may involve ive lysis of elastin
and other structural proteins in the lung matrix by elastase and other
proteases derived from ling neutrophils, macrophages, and
mononuclear cells. Atopy and the tendency for bronchoconstriction
to develop in response to nonspecific airway stimuli may be
important risks for COPD.

Clinical Findings
A. Symptoms and Signs

Patients with COPD characteristically present in the fifth or sixth
decade of life complaining of excessive cough, sputum production,
and shortness of breath. Symptons have often been present for 10
years or more. Dyspnea is noted initially only on heavy exertion, but
as the condition progresses it occurs with mild activity. In severe
disease, dyspnea occurs at rest. As the disease progresses, two
symptom patterns tend to emerge, historically referred to as “pink
puffers” and “blue bloaters™ (Table 9-7). Most COPD patients
have pathologic evidence of both disorders, and their clinical course
may reflect other factors such as central control of ventilation and
concomitant sleep-disordered breathing.

Preumonia, pulmonary hypertension, cor pulmonale, and chronic
respiratory failure characterize the late stage of COPD. A hallmark
of COPD is the exacerbation of symptoms beyond normal day-to-
day variation, often including increased dyspnea, an increased
frequency or severity of cough, increased sputum volume or change
in sputum character. These exacerbations are commonly
precipitated by infection (more often viral than bacterial) or
environmental factors. Exacerbations of COPD vary widely in
severity but typically require a change in regular therapy.

B. Laboratory Findings

Spironetry provides objective information about pulmonary
function and assesses the results of therapy. Pulmonary finction
tests early in the course of COPD reveal only evidence of abnormal
closing volume and reduced midexpiratory flow rate. Reductions in
FEV| and in the ratio of forced expiratory volume to vital capacity
(FEV,% or FEV/FVC ratio) (Table 9-7) occur later. In severe
disease, the FVC is markedly reduced. Lung volume measurements
reveal a marked increase in residual volume (RV), an increase in
total lung capacity (TLC), and an elevation of the RV/TLC ratio,
indicative of air trapping, particularly in emphyserma.



Table 9-7. Patterns of disease in advanced COPD.

Type A: Pink Puffer Type 8: Blue Bloater
(Emphysema Predominant) (Branchitis Predaminant)
History and physical Major complaint is dyspnea, often severe, usually Majos complaint is chionic cough, produxcive of mucapu-
examination presenting after age 50, Cough is rare, with scant rulent sputum, with frequent exacerbations due fo
dleay, mocoid sputum. Patieats are [hin, with recent chest imfettions. Offen presents in fale 365 and d0s.
weioht loss commen, They appeat uncomlortable, Dyspnea usually mild, though patienls may note imi-
with evident wse of accessory musles of respiration. tations to exercise. Patients frequently overweight and
(Chest is very quiet without adventitious sounds. No. ‘cyanotic but seem comfartable at rest. Peripheral
peripheral edema. ‘edema is common. Chest is noisy, with rhondhi imvari-
ably present; wheetes are common,

taboratory studies Hemaglabin usually normal (12-15 o/dt). Pao, nomal to Hemoglobin usually elevated (15-18 g/dl). Pac, reduced
slightly reduced (85-75 mm Hg) but Saa, normal at (45-69 mm Hg) and Paco, sightly to markedly
fest, Paco, normal 1o sightly reduced (35-40 mm Hg).  clevated (50-60 mm Hg). Chest radiegraph sharws.
Chest radiograph shows hyperinflation with flatlened  increased interstitial markings (“diry lungs "),
diaphragms. Vascular markings are diminished, partic espegially at bases. Diaphragms aee not flattened.
wlarly ol the apices.

Pulmonary function tests  Alflow obstruction ubiguitous. Total lung capaci Airflow ebstruction ublquitous. Total lung capacity
increased, sometimes madedly so. 01, mﬁud generally narmal but may be slightly increased.
Static lung compliance intreased. Di,,, normal. Static lung compliance pormal.

spetial evaluations

V/Q matching ncreased ventiation to high ¥/Q areas,ie, high dead  Increased petusion o low /0 areas.
space ventilation.

Hemodynamics Cardiac output normal 1o slighily low. Pulmonary arlery  Cardiac output normal. Pulmonary artery pressures
pressures. mildly elevated and increase with exerdise. elevated, sometimes markedly so, and worsen with

exertise.
Noctumal ventilation Mild to moderate degree of oxygen desaturation ot

Exewcise ventitation

esually associated With obstiuctive sleep apnea.

Increased minute ventlation for level of axygen
consumplion. Pao, tends to fall, Paco, rses sghtly.

Severe oxygen desaturation, frequently associated with
obstructive seep apnea.

Decreased minute ventilation for fevel of orygen
consumption. Paa, may rise; Patc, may rse
significantly.

DLco. single-breath diffusing capacity for carbon mono)dde:v"Q,
ventilation-perfusion.

Arterial blood gas measurements characteristically show no
abnormlities early in COPD other than an increased A-a—Do,.
Indeed, they are unnecessary unless (1) hypoxemia or hypercapnia
is suspected, (2) the FEV| is < 40% of predicted, or (3) there are
clinical signs of right heart failure. Hypoxemia occurs in advanced
disease, particularly when chronic bronchitis predominates.
Compensated respiratory acidosis occurs in patients with chronic
respiratory failure, particularly in chronic bronchitis, with worsening
of acidemia during acute exacerbations.

Examination of the sputum may reveal Streptococcus
pneumoniae, H influenzae, or Moraxella catarrhalis. Positive
sputum cultures are poorly correlated with acute exacerbations, and
research techniques demonstrate evidence of preceding viral
infection in a majority of patients with exacerbations. The ECG may
show sinus tachycardia and, in advanced disease, chronic
pulmonary  hypertension may produce electrocardiographic
abnormlities typical of cor pulmonale. Supraventricular arrhythmias



(mutttifocal atrial tachycardia, atrial flutter, and atrial fibrillation) and
ventricular irritability also occur.

C. Imaging

Radiographs of patients with chronic bronchitis typically show only
nonspecific peribronchial and perivascular markings.  Plain
radiographs are insensitive for the diagnosis of emphysema; they
show hyperinflation with flattening of the diaphragm or peripheral
arterial deficiency in about half of cases. CT of the chest,
particularly using a high-resolution reconstruction algorithm, is more
sensitive and specific than plain radiographs for the diagnosis of
emphysema.  Pulmonary hypertension may be suggested by
enlargement of central pulmonary arteries in advanced disease.
Doppler echocardiography provides a noninvasive estimate of
pulmonary artery pressure if pulmonary hyper-tension is suspected.

Differential Diagnosis

Clinical, imaging, and laboratory findings should enable the clinician
to distinguish COPD from other obstructive pulmonary disorders
such as bronchial asthma, bronchiectasis, cystic fibrosis,
bronchopulmonary mycosis, and central airflow obstruction. Simple
asthma is characterized by complete or near-complete reversibility
of airflow obstruction. Bronchiectasis is distinguished from COPD
by features such as recurrent pneumonia and hemoptysis, digital
clubbing, and characteristic imaging abnormalities. Patients with
severe q-antiprotease (o-antitrypsin) deficiency are recognized by
family history and the appearance of panacinar bibasilar emphysema
early in life, usually in the third or fourth decade; hepatic cirrhosis
and hepatocellular carcinoma may occur. Cystic fibrosis occurs in
children and younger adults. Rarely, mechanical obstruction of the
central airways simulates COPD. Flow-volume loops may help
separate patients with central airway obstruction from those with
diffisse intrathoracic airway obstruction characteristic of COPD.

Complications

Acute bronchitis, pneumonia, pulmonary thromboerrbolism, and
concomitant left ventricular failure may worsen otherwise stable
COPD. Pulmonary hypertension, cor pulmonale, and chronic
respiratory failure are common in advanced COPD. Spontaneous
prneumothorax occurs in a small fraction of patients with
emphysema. Hemoptysis may result from chronic bronchitis or may
signal bronchogenic carcinoma.

Prevention



COPD is largely preventable through elimination of long-term
exposure to tobacco smoke. Smokers with early evidence of
airflow limitation can significantly alter their disease by smoking
cessation. Smoking cessation slows the decline in FEV/ in middle-
aged smokers with mild airways obstruction. Vaccination against
seasonal influenza, epidemic influenza A (HINI), and
pneumococcal infection may also be of benefit.

Treatment

The treatment of COPD is guided by the severity of symptons or
the presence of an exacerbation or stable symptoms. Standards for
the management of patients with stable COPD and COPD
exacerbations by the American Thoracic Society and the Global
Initiative for Obstructive Lung Disease (GOLD), a joint expert
committee of the NHLBI and the WHO, are incorporated in the
recommendations below. See Chapter 37 for a discussion of air
travel in patients with ng disease.

A. Ambulatory Patients

1. Smoking cessation—The single most important intervention in
smokers with COPD is to encourage smoking cessation. Sinmply
teling a patient to quit succeeds 5% of the time. Behavioral
approaches, ranging from clinician advice to intensive group
programs, nmmy improve cessation rates. Pharmacologic therapy
includes nicotine replacement (transdermal patch, gum, lozenge,
inhaler, or nasal spray), bupropion, and varenicline (a partial agonist
of nicotine acetylcholine receptors) (see Chapter 1). Combined
pharmacotherapies (two forms of nicotine replacement, or nicotine
replacement and bupropion), with or without behavioral approaches
have also been recommended. The Lung Health Study reported
22% sustained abstinence at 5 years in their intervention group
(behavior modification plus nicotine gum). Varenicline has proved
effective but wider use has revealed significant CNS side effects,
including some reports of an increase in suicide.

2. Oxygen therapy—The only drug therapy that is documented to
improve the natural history of COPD is supplemental oxygen in
those patients with resting hypoxemia. Proved benefits of home
oxygen therapy in hypoxemic patients include longer survival
reduced hospitalization needs, and better quality of life. Survival in
hypoxemic patients with COPD treated with supplemental oxygen
therapy is directly proportionate to the number of hours per day
oxygen is administered: in hypoxemic patients treated with
continuous oxygen, the survival after 36 months is about 65%—
significantly better than the survival rate of about 45% in those who



are treated with only nocturnal oxygen. Oxygen by nasal prongs
must be given at least 15 hours a day unless therapy is intended only
for exercise or sleep.

Requirements for Medicare coverage for a patient's home use of
oxygen and oxygen equipment are listed inTable 9-8. Arterial
blood gas analysis is preferred over oximetry to guide initial oxygen
therapy. Hypoxemic patients with pulmonary hypertension, chronic
cor pulmonale, erythrocytosis, impaired cognitive finction, exercise
intolerance, nocturnal restlessness, or moming headache are
particularly likely to benefit from home oxygen therapy.

Table 9-8. Home oxygen therapy: Requirements for Medicare
coverage.!

Group I (any of the following):

1. Paop; < 55 mm Hg or Sao, < 88% taken at rest
breathing room air, while awake.

2. During sleep (prescription for nocturnal oxygen use
only):

a. Paoy < 55 mm Hg or Sao, < 88% for a patient whose
awake, resting, room air Pao, is 2 56 mm Hg or Sao, 2
89%, or

b. Decrease in Pao, > 10 mm Hg or decrease in Sao, >
5% associated with symptoms or signs reasonably
attributed to hypoxemia (eg, impaired cognitive
processes, nocturnal restlessness, insomnia).

3. During exercise (prescription for oxygen use only during
exercise):

a. Paoy < 55 mg Hg or Sao, < 88% taken during exercise
for a patient whose awake, resting, room air Pao, is = 56
mm Hg or Sao; 2 89%,

and

b. There is evidence that the use of supplemental oxygen
during exercise improves the hypoxemia that was
demonstrated during exercise while breathing room air.
Group 112

Pao, = 56-59 mm Hg or Sao, = 89% if there is evidence
of any of the following:

1. Dependent edema suggesting congestive heart failure.
2. P pulmonale on ECG (P wave > 3 mm in standard leads
Il I, or aVF).

3. Hematocrit > 56%.

1Centers for Medicare & Medicaid Seniices, 2003.

2Zpatients in this group must have a second oxygen test 3 months after the
initial oxygen set-up.



Home oxygen may be supplied by liquid oxygen systens (LOX),
compressed gas cylinders, or oxygen concentrators. Most patients
benefit from having both stationary and portable systems. For most
patients, a flow rate of 1-3 L/min achieves a Pao, greater than 55
mm Hg. The monthly cost of home oxygen therapy ranges from
$300.00 to $500.00 or more, higher for liquid oxygen systems.
Medicare covers approximately 80% of home oxygen expenses.
Transtracheal oxygen is an alternative method of delivery and
may be useful for patients who require higher flows of oxygen than
can be delivered via the nose or who are experiencing troublesome
side effects from nasal delivery such as nasal drying or epistaxis.
Reservoir nasal cannulas or “pendants” and demand (pulse) oxygen
delivery systems are also available to conserve oxygen.

3. Inhaled bronchodilators—Bronchodilators do not alter the
inexorable decline in lung function that is a hallmark of COPD, but
they offer many patients improvement in symptoms, exercise
tolerance, and overall health status. Aggressiveness of
bronchodilator therapy should be matched to the severity of the
patient's disease. In patients who experience no symptomatic
improvement, bronchodilators should be discontinued.

The most commonly prescribed short-acting bronchodilators are
the anticholinergic ipratropium bromide and (,-agonists (eg,
albuterol, metaproterenol), delivered by MDI or as an inhalation
solution by nebulizer. Ipratropium bromide is generally preferred to
the short-acting [3,-agonists as a first-line agent because ofits longer
duration of action and absence of sympathomimetic side effects.
Some studies have suggested that ipratropium achieves superior
broncho-dilation in COPD patients. Typical doses are two to four
puffs (36-72 mcg) every 6 hours. Short-acting 3,-agonists are less
expensive and have a more rapid onset of action, commonly leading
to greater patient satisfaction. At maximal doses, ,-agonists have
bronchodilator action equivalent to that of ipratropum but may
cause tachycardia, tremor, or hypokalemia. There does not appear
to be any advantage of scheduled use of short-acting (3,-agonists
compared with as-needed administration. Use of both short-acting
PB,-agonists and anticholinergics at submaximal doses leads to
improved bronchodilation compared with either agent alone but
does not improve dyspnea.

Long-acting By-agonists (eg, formoterol, salmeterol) and
anticholinergics (tiotropium) appear to achieve bronchodilation that
is equivalent or superior to what is experienced with ipratropium, in
addition to similar improvements on health status. Although they are
more expensive than short-acting agents, long-acting
bronchodilators may have superior clinical efficacy in persons with
advanced disease. A 2008 randomized controlled trial (RCT) of
long-term administration of tiotropium added to standard therapy



reported fewer exacerbations or hospitalizations, and improved
dyspnea scores, in the tiotropium group. Tiotropium had no effect
on long-term decline in lng finction, however. Another RCT
conparing the effects of tiotropium with those of salmeterol-
fluticasone in COPD over 2 years reported no difference in the risk
of exacerbation. The incidence of pneumonia was higher in the
salmeterolfluticasone group, yet dyspnea scores were lower and
there was a mortality benefit compared with tiotropum This last
finding awaits confirmation in further studies.

The symptomatic benefits of long-acting bronchodilators are
firmly established. Whether there is a mortality benefit associated
with salmeterol-fluticasone therapy remains controversial, especially
since serious concerns have been raised about the safety of both
long-acting B,-agonists and anticholinergics. Two large RCTs in
asthmatic patients reported an increase in exacerbations and
mortality in patients treated with salmeterol. These findings have not
been observed in COPD patients, however, and several studies
report a trend toward lower mortality in patients treated with
salmeterol alone, compared with placebo. Several small studies and
a 2008 meta-analysis reported an increase in cardiovascular events
among patients treated with long- and short-acting anticholinergics.
In contrast, the 4-year tiotropum trial reported fewer
cardiovascular events in the intervention group. Subsequent meta-
analyses that include the 4-year tiotropium trial do not support an
increase in cardiovascular events in these patients. This is an area of
ongoing study but most practitioners believe that the documented
benefits of anticholinergic therapy outweigh potential risks.

4. Corticosteroids—Multiple large clinical trials have reported a
reduction in the frequency of COPD exacerbations and an increase
in self-reported finctional status in COPD patients treated with
inhaled corticosteroids. These same trials demonstrate no effect of
inhaled corticosteroids on mortality or the characteristic decline in
lung function experienced by COPD patients. At this time, inhaled
corticosteroids alone should not be considered first-line therapy in
stable COPD patients, who benefit more from bronchodilators,
smoking cessation, and pulmonary rehabilitation.

Combination therapy with an inhaled corticosteroid and a long-
acting f3,-agonist reduces the frequency of COPD exacerbations
and improves self-reported finctional status in COPD patients,
compared with placebo or sole use of inhaled corticosteroids, long-
acting Py-agonists, or anticholinergics. Addition of an inhaled
corticosteroid/long-acting  3,-agonist to tiotropium therapy in
COPD patients does not reduce the flequency of COPD
exacerbations but did improve hospitalization rates as well as self-
reported functional status in one RCT.

Apart from acute exacerbations, COPD is not generally



responsive to oral corticosteroid therapy. Only 10-20% of stable
outpatients with COPD given oral corticosteroids will have a >
20% increase in FEV| compared with patients receiving placebo.
There may be a subset of steroid-responsive COPD patients more
likely to benefit from long-term oral or inhaled corticosteroids.
Since there are no clinical predictors to identify such responders,
empiric trials of oral corticosteroids are common. Current research
provides little guidance to interpret clinically relevant benefit and
clinically significant changes in spirometry, however. If empiric trials
of oral corticosteroids are conducted, the baseline FEV; should be
stable, ie, not measured during an exacerbation, and documented
on maximal bronchodilator therapy. The postbronchodilator FEV
value is considered the appropriate baseline. After a 3-4 week trial
0f0.25-0.5 mg/kg oral prednisone, the drug should be discontinued
unless there is a 20% or greater increase in FEV). Responders to
oral agents are usually switched to inhaled corticosteroids, but there
are few data to guide this practice. The use of oral or systemic
corticosteroids has wellrecognized adverse effects, and it is
prudent to minimize cumulative oral corticosteroid exposure. Some
patients may be truly “corticosteroid-dependent,” but clinical
experience suggests that this is rare when all other available
therapies are optimized.

5. Theophylline—Oral theophylline is a fourth-line agent for
treating patients with COPD who do not achieve adequate
symptom control with anticholinergics, [,-agonists, and inhaled
corticosteroid therapy. Sustained-release theophylline improves
hemoglobin saturation during sleep in COPD patients and is a first-
line agent for those with sleep-related breathing disorders.
Theophylline improves dyspnea ratings, exercise performance, and
pulmonary function in many patients with stable COPD. Its benefits
result from bronchodilation; anti-inflammatory properties; and
extrapulmonary  effects on  diaphragm  strength, myocardial
contractility, and kidney finction. Theophyline toxicity is a
significant concern due to the drug's narrow therapeutic window,
and long-term administration requires careful monitoring of serum
levels. Despite the potential adverse effects, theophylline continues
to have a beneficial role in carefully selected patients.

6. Antibiotics—Antbiotics are commonly prescribed to
outpatients with COPD for the following indications: (1) to treat an
acute exacerbation, (2) to treat acute bronchitis, and (3) to prevent
acute exacerbations of chronic bronchitis (prophylactic antibiotics).
Antibiotics appear to improve outcomes slightly in the first two
situations, but there is no convincing evidence to support the use of
prophylactic antibiotics in patients with COPD. Patients with a
COPD exacerbation associated with increased sputum purulence



accompanied by dyspnea or an increase in the quantity of sputum
are thought to benefit the most from antibiotic therapy. An optimal
antibiotic regimen has not been identified. The choice of antibiotic
depends on local bacterial resistance patterns and individual risk of
Pseudomonas aeruginosa infection (history of Pseudomonas
isolation, FEV1 < 50% of predicted, recent hospitalization (2 or
more days in the past 3 months), more than three courses of
antibiotics within the past year, use of systemic corticosteroids).
Oral antibiotic options include doxycycline (100 mg every 12
hours), trimethoprim-sulfamethoxazole (160/800 mg every 12
hours), a cephalosporin (eg, cefpodoxime 200 mg every 12 hours
or cefprozl 500 mg every 12 hours), a macrolide (eg, azithromycin
500 mg followed by 250 mg daily for 5 days), a fluoroquinolone
(eg, ciprofloxacin 500 mg every 12 hours), and amoxicillin-
clavulanate (875/125 mg every 12 hours). Suggested duration of
therapy is 3-7 days and depends on response to therapy; some
studies suggest that 5 days is as effective as 7 days but with fewer
adverse effects. There are few controlled trials of antibiotics in
severe COPD exacerbations, but prompt administration of
antibiotics is appropriate, particularly in persons with risk factors for
poor outcomes (age > 65 years, FEV| < 50% predicted, three or
more exacerbations in the past year, antibiotic therapy within the
past 3 months, comorbid conditions such as cardiac disease).

7. Pulmonary rehabilitation—Graded aerobic physical exercise
programs (eg, walking 20 minutes three times weekly or bicycling)
are helpful to prevent deterioration of physical condition and to
improve patients’ ability to carry out daily activities. Training of
inspiratory muscles by inspiring against progressively larger resistive
loads reduces dyspnea and improves exercise tolerance, health
status, and respiratory muscle strength in some but not all patients.
Pursed-lip breathing to slow the rate of breathing and abdominal
breathing exercises to relieve fatigue of accessory muscles of
respiration may reduce dyspnea in some patients. Many patients
undergo these exercise and educational interventions in a structured
rehabilitation program In a number of studies, pulmonary
rehabilitation has been shown to improve exercise capacity,
decrease hospitalizations, and enhance quality of life. Referral to a
comprehensive rehabilitation program is recommended in patients
who have severe dyspnea, reduced quality of life, or frequent
hospitalizations despite optimal medical therapy.

8. Other measures—In patients with chronic bronchitis, increased
mobilization of secretions may be accomplished through the use of
adequate systemic hydration, effective cough training methods, or
use of a hand-held flutter device and postural drainage, sometimes
with chest percussion or vibration. Postural drainage and chest
percussion should be used only in selected patients with excessive



amounts of retained secretions that cannot be cleared by coughing
and other methods; these measures are of no benefit in pure
emphysema.  Expectorant-mucolytic therapy has generally been
regarded as unhelpful in patients with chronic bronchitis. Cough
suppressants and sedatives should be avoided as routine measures.

Human oy-antitrypsin is available for replacement therapy in
emphysema due to congenital deficiency (PiZZ or null genotype) of
ay-antiprotease (oy-antitrypsin). Patients over 18 years of age with
airflow obstruction by spirometry and serum levels less than 11
memol/L (~50 mg/dL) are potential candidates for replacement
therapy. There is no evidence that replacement therapy is beneficial
to heterozygotes (eg, PIMZ) with low-normal serum levels, although
such patients may be at slightly increased risk for emphysena,
especially in the setting of tobacco smoke exposure. o;-Antitrypsin
is administered intravenously in a dose of 60 mg/kg body weight
once weekly.

Severe dyspnea in spite of optimal medical management may
warrant a clinical trial of an opioid (eg, morphine 5-10 mg orally
every 3 to 4 hours, oxycodone 5-10 mg orally every 46 hours).
Sedative-hypnotic drugs (eg, diazepam, 5 mg three times daily)
margnally improve ntractable dyspnea but cause significant
drowsiness; they may benefit very anxious patients. Transnasal
positive-pressure ventilation at home to rest the respiratory muscles
is a promising approach to improve respiratory muscle function and
reduce dyspnea in patients with severe COPD. A bilevel transnasal
ventilation system has been reported to reduce dyspnea in
ambulatory patients with severe COPD, but the long-term benefits
of this approach and compliance with it have not been defined.

B. Hospitalized Patients

Management of the hospitalized patient with an acute exacerbation
of COPD includes supplemental oxygen (titrated to maintain Sao,
between 90% and 94% or Pao, between 60 mm Hg and 70 mm
Hg), inhaled ipratropium bromide (500 mcg by nebulizer, or 36 mcg
by MDI with spacer, every 4 hours as needed) plus B,-agonists
(eg albuterol 2.5 mg diluted with saline to a total of 3 mL by
nebulizer, or MDI, 90 mcg per puff; four to eight puffs via spacer,
every 1-4 hours as needed), and broad-spectrum antibiotics.

For patients without risk factors for Pseudomonas, management
options include a fluoroquinolone (eg, levofloxacin 750 mg orally or
intravenously per day, or moxifloxacin 400 mg orally or
intravenously every 24 hours) or a third-generation cephalosporin
(eg cefiriaxone 1 g intravenously per day, or cefotaxime 1 g
intravenously every 8 hours).

For patients with risk factors for Pseudomonas, therapeutic
options include piperacillin-tazobactam (4.5 g intravenously every 6



hours), ceftazidime (1 g intravenously every 8 hours), cefepime (1 g
intravenously every 12 hours), levofloxacin (750 mg orally or
intravenously per day for 37 days), or corticosteroids (prednisone
30-40 mg orally per day for 7-10 days is usually sufficient) and, in
selected cases, chest physiotherapy.

Theophylline should not be initiated in the acute setting, but
patients taking theophylline prior to acute hospitalization should
have their theophylline serum levels measured and maintained in the
therapeutic range. Oxygen therapy should not be withheld for fear
of worsening respiratory acidemia; hypoxemia is more detrimental
than hypercapnia. Cor pulmonale usually responds to measures that
reduce pulmonary artery pressure, such as supplemental oxygen
and correction of acidemia; bed rest, salt restriction, and diuretics
may add some benefit. Cardiac dysrhythmias, particularly multifocal
atrial tachycardia, usually respond to aggressive treatment of COPD
itself. Atrial flutter may require DC cardioversion after initiation of
the above therapy. If progressive respiratory failure ensues, tracheal
intubation and mechanical ventilation are necessary. In clinical trials
of COPD patients with hyper-capnic acute respiratory failure,
noninvasive positive-pressure ventilation (NPPV) delivered via face
mask reduced the need for intubation and shortened lengths of stay
in the intensive care unit (ICU). Other studies have suggested a
lower risk of nosocomial infections and less use of antibiotics in
COPD patients treated with NPPV. These benefits do not appear
to extend to hypoxemic respiratory failure or to patients with acute
lung injury or acute respiratory distress syndrome (ARDS).

C. Surgery for COPD

1. Lung transplantation—Experience with both single and
bilateral sequential lung transplantation for severe COPD is
extensive. Requirements for lung transplantation are severe lung
disease, limited activities of daily living, exhaustion of medical
therapy, ambulatory status, potential for pulmonary rehabilitation,
limited life expectancy without transplantation, adequate function of
other organ systers, and a good social support system Average
total charges for lung transplantation through the end of the first
postoperative year exceed $250,000. The 2-year survival rate after
lung transplantation for COPD is 75%. Complications include acute
rejection, opportunistic infection, and obliterative bronchiolitis.
Substantial improvements in pulmonary fimction and exercise
performance have been noted after transplantation.

2. Lung volume reduction surgery—lung volume reduction
surgery (LVRS), or reduction pneumoplasty, is a surgical approach
to relieve dyspnea and improve exercise tolerance in patients with
advanced diffise emphysema and lung hyperinflation. Bilateral
resection of 20-30% of lung volume in selected patients results in



modest improvements in pulmonary finction, exercise performance,
and dyspnea. The duration of any improvement as well as any
mortality benefit remains uncertain. Prolonged air leaks occur in up
to 50% of patients postoperatively. Mortality rates in centers with
the largest experience with LVRS range from4% to 10%.

The National Emphyserma Treatment Trial compared LVRS with
medical treatment in a randomized, multicenter clinical trial of 1218
patients with severe emphysema. Overall, surgery improved
exercise capacity but not mortality when compared with medical
therapy. The persistence of this benefit remains to be defined.
Subgroup analysis suggested that patients with upper lobe
predominant emphysema and low exercise capacity might have
improved survival, while other groups suffered excess mortality
when randomized to surgery.

3. Bullectomy—DBullectomy is an older surgical procedure for
palliation of dyspnea in patients with severe bullous emphysema.
Bullectomy is most commonly pursued when a single bulla occupies
at least 30-50% of the hemithorax. In this procedure, the surgeon
removes a large emphysematous bulla that demonstrates no
ventilation or perfusion on lung scanning and compresses adjacent
lung with preserved finction. Bullectomy can be performed with a
CO, laser via thoracoscopy.

Prognosis

The outlook for patients with clinically significant COPD is poor.
The degree of pulmonary dysfinction at the time the patient is first
seen is an important predictor of survival: median survival of patients
with FEV; < 1 L is about 4 years. A multidimensional index (the
BODE index), which includes body mass index (BMI), airway
obstruction (FEV;), dyspnea (Medical Research Council dyspnea
score), and exercise capacity is a tool that predicts death and
hospitalization better than FEV, alone. Comprehensive care
programs, cessation of smoking, and supplemental oxygen may
reduce the rate of decline of pulmonary function, but therapy with
bronchodilators and other approaches probably has little, if any,
impact on the natural course of COPD.

Dyspnea at the end of life can be extremely uncomfortable and
distressing to the patient and family. Dyspnea can be effectively
managed with a combination of medications and mechanical
interventions. As patients near the end of life, meticulous attention to
palliative care is essential (see Chapter 5).

When to Refer



« COPD onset occurs before the age of 40.

*  Frequent exacerbations (two or more a year) despite
optimal treatment.

« Severe or rapidly progressive COPD.

«  Symptoms disproportionate to the severity of airflow
obstruction.

« Need for long-term oxygen therapy.

+  Onset of comorbid ilinesses (such as bronchiectasis,
heart failure, or lung cancer).



When to Admit

. Severe symptoms or acute worsening that fails to
respond to outpatient management.
« Acute or worsening hypoxemia, hypercapnia, peripheral
edema, or change in mental status.
« Inadequate home care, or inability to sleep or maintain
nutrition/hydration due to symptoms.



« The presence of high-risk comorbid conditions.
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BRONCHIECTASIS



¥ Chronic productive cough with dyspnea and wheezing.
» Radiographic findings of dilated, thickened airways and
scattered, irregular opacities.

General Considerations

Bronchiectasis is a congenital or acquired disorder of the large
bronchi characterized by permanent, abnormal dilation and
destruction of bronchial walls. It may be caused by recurrent
inflammation or infection of the airways and may be localized or
diffise. Cystic fibrosis causes about half of all cases of
bronchiectasis. Other causes include lung infection (tuberculosis,
fungal infections, lung abscess, pneumonia), abnormal ung defense
mechanisns  (humoral  immunodeficiency, o;-antiprotease  [o-
antitrypsin] deficiency with cigarette smoking, mucociliary clearance
disorders, rheumtic diseases), and localized airway obstruction
(foreign body, tumor, mucoid impaction). Immunodeficiency states
that may lead to bronchiectasis include congenital or acquired
panhypogammaglobulinemia; common variable immumodeficiency;
selective IgA, IgM, and IgG subclass deficiencies; and acquired
immunodeficiency from cytotoxic therapy, AIDS, Ilymphoma,
multiple myeloma, leukemia, and chronic kidney and liver diseases.
Most patients with bronchiectasis have
panhypergammaglobulinemia, however, presumably reflecting an
immune system response to chronic airway infection. Acquired
primary bronchiectasis is now uncommon in the United States
because of improved control of bronchopulmonary infections.

Clinical Findings
A. Symptoms and Signs

Symptoms of bronchiectasis include chronic cough with production
of copious amounts of purulent sputum, hemoptysis, and pleuritic
chest pain. Dyspnea and wheezing occur in 75% of patients. Weight
loss, anemia, and other systemic muanifestations are common.
Physical findings are nonspecific, but persistent crackles at the lung
bases are common. Clubbing is infrequent in mild cases but is
common in severe disease (see Figure 6-47). Copious, foul-
smelling, purulent sputum is characteristic. Obstructive pulmonary
dysfunction with hypoxemia is seen in moderate or severe disease.

B. Imaging



Radiographic abnormalities include dilated and thickened bronchi
that may appear as “tram-tracks” or as ring-like markings on chest
radiograph. Scattered irregular opacities, atelectasis, and focal
consolidation may be present. High-resolution CT is the diagnostic
study of choice.

C. Microbiology

Haemophilus influenzae is the most common organism recovered
from mn—cysuc fibrosis patients with bronchiectasis. P aeruginosa,
N and Staphyloco aureus are commonly
1dent1ﬁed Nontuberculous mycobamena are seen less commonly.
Patients  with Pseudomonas infection experience an accelerated
course, with more frequent exacerbations and more rapid decline in
lung finction.

Treatment

Treatment of acute exacerbations consists of antibiotics, daily chest
physiotherapy with postural drainage and chest percussion, and
inhaled bronchodilators. Hand-held flutter valve devices may be as
effective as chest physiotherapy in clearing secretions. Antibiotic
therapy should be guided by sputum smears and cultures. If a
specific bacterial pathogen cannot be isolated, then empiric oral
antibiotic therapy for 1014 days is appropriate. Common regimens
include amoxicilin or amoxicillin-clavulanate (500 mg every 8
hours), ampicillin or tetracycline (250-500 mg four times daily),
trimethoprimsulfamethoxazole (160/800 mg every 12 hours), or
ciprofloxacin (500-750 mg twice daily). It is important to screen
patients for infection with nontuberculous mycobacteria because
these organisms may underlie a lack of treatment response.
Preventive or suppressive treatment is sometimes given to stable
outpatients with bronchiectasis who have copious purulent sputum
Clinical trial data to guide this practice are scant. Common regimens
include macrolides (azithromycin, 500 mg three times a week;
erythromycin, 500 mg twice daily), high-dose (3 g/d) amoxicillin or
alternating cycles of the antibiotics listed above given orally for 24
weeks. In patients with underlying cystic fibrosis, nhaled
aerosolized aminoglycosides reduce colonization by Pseudomonas
species, improve FEV; and reduce hospitalizations; in non—cystic
fibrosis  bronchiectasis, adding inhaled tobramycin to oral
ciprofloxacin for acute exacerbations due to Pseudomonas
decreases microbial sputum burden but without apparent clinical
benefit. Conplications of bronchiectasis include hemoptysis, cor
pulmonale, amyloidosis, and secondary visceral abscesses at distant
sites (eg, brain). Bronchoscopy is sometimes necessary to evaluate
hemoptysis, remove retained secretions, and rule out obstructing



airway lesions. Massive hemoptysis may require embolization of
bronchial arteries or surgical resection. Surgical resection is
otherwise reserved for the few patients with localized bronchiectasis
and adequate pulmonary fincton i whom conservative
management fails.
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ALLERGIC BRONCHOPULMONARY MYCOSIS

Allergic bronchopulmonary mycosis is a pulmonary hyper-sensitivity
disorder caused by allergy to fingal antigens that colonize the
tracheobronchial tree. It usually occurs in atopic asthmatic
individuals who are 20-40 years of age, in response to antigens of
Aspergillus species. For this reason, the disorder is commonly
referred to as allergic bronchopulmonary aspergillosis (ABPA).
Primary criteria for the diagnosis of ABPA include (1) a clinical
history of asthma, (2) peripheral eosinophilia, (3) immediate skin
reactivity to Aspergillus antigen, (4) precipitating antibodies to
Aspergillus antigen, (5) elevated serum IgE levels, (6) pulmonary
infiltrates (transient or fixed), and (7) central bronchiectasis. If the
first six of these seven primary criteria are present, the diagnosis is
almost certain. Secondary diagnostic criteria include identification of
Aspergillus in sputum, a history of brown-flecked sputum, and late
skin reactivity to Aspergillus antigen. High-dose prednisone (0.5-1
mgkg orally per day) for at least 2 months is the treatment of
choice, and the response in early disease is usually excellent.
Depending on the overall clinical situation, prednisone can then be
cautiously tapered. Relapses are frequent, and protracted or
repeated treatment with corticosteroids is not uncommon. Patients
with ~ corticosteroid-dependent ~ disease mmy benefit from
itraconazole (200 mg orally three times a day with food for 3 days
followed by twice daily for at least 16 weeks) without added
toxicity. Bronchodilators (Table 9-6) are alo helpful
Conplications include hemoptysis, severe bronchiectasis, and
pulmonary fibrosis.

Agarwal R. Allergic bronchopulmonary aspergillosis. Chest. 2009
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CYSTIC FIBROSIS

¥ Chronic or recurrent cough, sputum production, dyspnea, and
wheezing.

» Recurrent infections or chronic colonization of the airways with 7
influenzae, P aeruginosa, S aureus, or Burkholderia cepacia.
Bronchiectasis and scarring on chest radiographs.

» Airflow obstruction on spirometry.

» Pancreatic insufficiency, recurrent pancreatitis, distal intestinal
obstruction syndrome, chronic hepatic disease, nutritional
deficiencies, or male urogenital abnormalities.

» Sweat chloride concentration above 60 mEq/L on two occasions
or gene mutation known to cause cystic fibrosis.

General Considerations

Cystic fibrosis is the most common cause of severe chronic ung
disease in young adults and the most common fatal hereditary
disorder of whites in the United States. It is an autosomal recessive
disorder affecting about 1 in 3200 whites; 1 in 25 is a carrier.
Cystic fibrosis is caused by abnormalities in a membrane chloride
channel (the cystic fibrosis transmembrane conductance regulator
[CFTR] protein) that results in altered chloride transport and water
flux across the apical surface of epithelial cells. Almost all exocrine
glands produce an abnormal mucus that obstructs glands and ducts.
Obstruction results in glandular dilation and damage to tissue. In the
respiratory tract, inadequate hydration of the tracheobronchial
epithelium impairs mucociliary function. High concentration of DNA
in airway secretions (due to chronic airway inflammation and
autolysis of neutrophils) increases sputum viscosity. Over 1000
mutations in the gene that encodes CFTR have been described, and
at least 230 mutations are known to be associated with clinical
abnormalities. The mutation referred to as A F508 accounts for
about 60% of cases of cystic fibrosis.

Over one-third of the nearly 30,000 cystic fibrosis patients in the
United States are adults. Because of the wide range of alterations
seen in the CFTR protein structure and finction, cystic fibrosis in
adults may present with a variety of pulmonary and nonpulmonary



manifestations. Patients with cystic fibrosis have an increased risk of
malignancies of the gastrointestinal tract, osteopenia, and
arthropathies.

Clinical Findings
A. Symptoms and Signs

Cystic fibrosis should be suspected in a young adult with a history
of chronic lung disease (especially bronchiectasis), pancreatitis, or
infertility. Cough, sputum production, decreased exercise tolerance,
and recurrent hemoptysis are typical complaints. Patients also often
conplain of facial (siws) pain or pressure and purulent nasal
discharge. Digital clubbing, increased anteroposterior chest
diameter, hyperresonance to percussion, and apical crackles are
noted on physical examination. Sinus tenderness, purulent nasal
secretions, and nasal polyps mmy also be seen. Steatorrhea,
diarrhea, and abdominal pain are also common. Biliary cirrhosis and
gallstones may occur. Nearly all men with cystic fibrosis have
congenital bilateral absence of the vas deferens with azoospermia.

B. Laboratory Findings

Arterial blood gas studies often reveal hypoxemia and, in advanced
disease, a chronic, compensated respiratory acidosis. Pulmonary
function studies show a mixed obstructive and restrictive pattern.
There is a reduction in FVC, airflow rates, and TLC. Air trapping
(high ratio of RV to TLC) and reduction in pulmonary diffusing
capacity are common.

C. Imaging

Hyperinflation is seen early in the disease process. Peribronchial
cuffing, mucus plugging, bronchiectasis (ring shadows and cysts),
increased interstitial markings, small rounded peripheral opacities,
and focal atelectasis may be seen separately or in various
combinations. Pneunothorax can also be seen. Thin-section CT
scanning may confirm the presence of bronchiectasis.

D. Diagnosis

The quantitative pilocarpine iontophoresis sweat test reveals
elevated sodium and chloride levels (> 60 mEq/L) in the sweat of
patients with cystic fibrosis. Two tests on different days are required
for accurate diagnosis. Facilities must perform enough tests to
maintain laboratory proficiency and quality. A normal sweat
chloride test does not exclude the diagnosis. Genotyping or other
alternative diagnostic  studies (such as measurement of nasal
membrane potential difference, semen analysis, or assessment of



pancreatic finction) should be pursued if the test is repeatedly
negative but there is a high clinical suspicion of cystic fibrosis.
Standard genotyping is a limited diagnostic tool because it screens
for only a fraction of the known cystic fibrosis mutations, although
complete genetic testing is available.

Treatment

Early recognition and comprehensive muiltidisciplinary therapy
improve symptom control and the chances of survival. Referral to a
regional cystic fibrosis center is strongly recommended.
Conventional treatment programs focus on the following areas:
clearance and reduction of lower airway secretions, reversal of
bronchoconstriction, treatment of respiratory tract infections and
airway bacterial burden, pancreatic enzyme replacement, and
nutritional and  psychosocial support (including genetic and
occupational counseling). The Pulmonary Therapies Committee,
established by the Cystic Fibrosis Foundation, has issued
evidenced-based recommendations regarding long-term use of
medications for maintenance of hng function and reduction of
exacerbations in patients with cystic fibrosis.

Clearance of lower airway secretions can be promoted by
postural drainage, chest percussion or vibration techniques, positive
expiratory pressure (PEP) or flutter valve breathing devices,
directed cough, and other breathing techniques; these approaches
require detailed patient instruction by experienced personnel
Sputum viscosity is increased by the large quantities of extracellular
DNA that result from chronic airway inflammation and autolysis of
neutrophils.  Inhaled recombinant human deoxyribonuclease
(thDNase, domase alpha) cleaves extracellular DNA in sputuny
when administered long-term at a daily nebulized dose of 2.5 mg,
this therapy leads to improved FEV; and reduces the risk of cystic
fibrosis—related respiratory exacerbations and the need for
intravenous antibiotics. Pharyngitis, laryngitis, and voice alterations
are common adverse effects. Inhalation of hypertonic saline has
been associated with small improvements in pulmonary function and
fewer pulmonary exacerbations. The beneficial effects of hypertonic
saline may derive from improved airway mucous clearance.

Short-term antibiotics are used to treat active airway infections
based on results of culture and susceptibility testing of sputum S
aureus (including methicillin-resistant strains) and a mucoid variant
o fP aeruginosa are commonly present.  influenzae,
Stenotrophomonas maltophilia, and B cepacia (a highly drug-
resistant  organism) are occasionally isolated. Long-term
antibiotics (azithromycin, 500 mg orally three times a week, and
inhalation of an aerosolized tobramycin solution) are helpful in
slowing disease progression and reducing exacerbations in patients



with cultures of airway secretions persistently positive for P
aeruginosa.

Inhaled bronchodilators (eg, albuterol, two puffs every 4 hours
as needed) should be considered in patients who demonstrate an
increase of at least 12% in FEV/ after an inhaled bronchodilator.
Vaccination against pneumococcal infection and annual influenza
vaccination are advised. Screening of family members and genetic
counseling are suggested.

Lung transplantation is currently the only definitive treatment for
advanced cystic fibrosis. Double-lung or heart-lung transplantation
is required. A few transplant centers offer living lobar lung
transplantation to selected patients. The 3-year survival rate
following transplantation for cystic fibrosis is about 55%.

Prognosis

The longevity of patients with cystic fibrosis is increasing, and the
median survival age is over 35 years. Death occurs from pulmonary
conplications (eg, pneumonia, pneumothorax, or hemoptysis) or as
a result of terminal chronic respiratory failure and cor pulmonale.
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BRONCHIOLITIS

¥ Insidious onset of cough and dyspnea.

¥ Irreversible airflow obstruction on pulmonary finction testing.

» Minimal findings on chest radiograph.

» Relevant exposure or risk factor: toxic fumes, viral infections,
organ transplantation, connective tissue disease.



General Considerations

Bronchiolitis is a generic term applied to varied inflammatory
processes that affect the bronchioles, which are small conducting
airways < 2 mm in diameter. In infants and children, bronchiolitis is
common and usually caused by respiratory syncytial virus or
adenovirus infection. In adults, bronchiolitis is less common but is
encountered in multiple clinical settings. Disorders associated with
bronchiolitis include organ transplantation, connective  tissue
diseases, and hypersensitivity pneumonitis. Inhalational injuries as
well as postinfectious and drug-induced causes are identified by
association with a known exposure or illness prior to the onset of
symptoms. Idiopathic cases are characterized by the insidious onset
of dyspnea or cough and include cryptogenic organizing pneurmonitis
(COP).

The clinical approach to bronchiolitis divides patients into groups
based on etiology, but different clinical syndromes may have
identical histopathological findings. As a resulf, no single
classification scheme has been widely accepted, and there is an
overlapping array of terms to describe these disorders from the
viewpoints of the clinician, the pathologist, and the radiologist.

Histopathologic Findings

Acute bronchiolitis has a neutrophilic and mononuclear infiltration
in the absence of fibroblast proliferation or collagen deposition.
Constrictive bronchiolitis (also referred to as obliterative
bronchiolitis, or bronchiolitis obliterans) is characterized by patchy
chronic inflammation, concentric submucosal and peribronchiolar
fibrosis, and smooth muscle hypertrophy causing luminal obstruction
(obliteration).

In contrast to the mnimally cellular pattern of constrictive
bronchiolitis, proliferative bronchiolitis occurs when there is an
organizing intraluminal exudate, consisting of fibroblasts, lipid laden
(“foamy”) macrophages, and other cells that obstruct the
bronchiolar lumen. These findings are more common than the
constrictive pattern. When the organizing intraluminal exudate
extends through bronchiole into the alveolar space, with prominent
intraluminal buds of fibroblasts embedded in immature collagen, the
proliferative pattern is referred to as cryptogenic organizing
pneumonitis (COP) formally referred to  as bronchiolitis
obliterans with organizing pneumonia (BOOP) (see Table 9—
19) . Follicular bronchiolitis is characterized by chronic
peribronchiolar inflammation and hyperplastic lymphoid follicles with
reactive germnal centers arising flom bronchus-associated
lymphoid tissue (BALT). Respiratory bronchiolitis is a disorder
of small airways in cigarette smokers characterized by accumulation



of pigmented alveolar macrophages within respiratory bronchioles,
associated with mild interstitial fibrosis and chronic inflammation. In
some patients, however, respiratory bronchiolitis causes diffuse
parenchymal infiltrates, a syndrome referred to as respiratory
b hiolitis—: iated i itial lung disease (RB-ILD) and
considered with desquamative interstitial pneumonia (DIP) to
represent part of the spectrum of the smoking-related interstitial lung
diseases.

Diffuse panbronchiolitis is an idiopathic disorder of respiratory
bronchioles, characterized by a peribronchiolar mixed inflammatory
cell infiltrate and accumulation of lipid laden (“foamy”’) macrophages
within the interstitium and alveolar spaces.

Clinical Findings

Acute bronchiolitis is most commonly seen following viral infection
in children.

Constrictive bronchiolitis is relatively infrequent although it is
the most common finding following inhalation injury. It may also be
seen in rheumatoid arthritis; drug reactions; and chronic rejection
following heart-lung, lung, or bone marrow transplant. Patients with
constrictive bronchiolitis have airflow obstruction on spirometry;
minimal radiographic abnormalities; and a progressive, deteriorating
clinical course.

Proliferative bronchiolitis is associated with diverse pulmonary
disorders including infection, aspiration, ARDS, hypersensitivity
prneumonitis, connective tissue diseases, and organ transplantation.
Compared with constrictive bronchiolitis, proliferative bronchiolitis
is more likely to have an abnormal chest radiograph.

Cr i izing p nitis affects men and women
between the ages of 50 and 70 years, typically with a dry cough,
dyspnea, and constitutional symptoms that may be present for
weeks to months prior to seeking medical attention. A history of a
preceding viral illness is present in half of cases. Pulmonary finction
testing typically reveals a restrictive ventilatory defect and impaired
oxygenation. The chest radiograph frequently shows bilateral
patchy, ground-glass or alveolar infiltrates, although other patterns
have been described (see Table 9-19).

Follicular bronchiolitis is most commonly associated with
connective tissue disease, especially rheumatoid arthritis, and with
immunodeficiency states.

Respiratory bronchiolitis usually occurs without symptoms or
physiologic evidence of ung impairment.

Diffuse panbronchiolitis is most frequently diagnosed in Japan.
Men are affected about twice as often as women, two-thirds are
nonsmmokers, and most patients have a history of chronic
pansinusitis. Patients complain of dyspnea, cough, and sputum




production, and chest examination shows crackles and rhonchi.
Pulmonary function tests reveal obstructive abnormalities, and the
chest radiograph shows a distinct pattern of diffise, small, nodular
shadows with hyperinflation.

Treatment

Constrictive bronchiolitis is relatively unresponsive  to
corticosteroids and is frequently progressive. Corticosteroids are
effective in two-thirds of patients with proliferative bronchiolitis,
and improvement can be prompt. Therapy is initiated with
prednisone at 1 mgkg/d orally for 1-3 months. The dose is then
tapered slowly to 20-40 mg/d, depending on the response, and
weaned over the subsequent 3—6 months as tolerated. Relapses are
common if corticosteroids are stopped prematurely or tapered too
quickly. Most patients with COP recover following corticosteroid
treatment.

Drakopanagiotakis F et al. Organizing pneumonia. AmJ Med Sci.
2008 Jan;335(1):34-9. [PMID: 18195581]

Pipavath SN et al. Imaging of Small Airway Disease (SAD).
Radiol Clin North Am. 2009 Mar;47(2):307—-16. [PMID:
19249458]

Rice A et al. The pathologist's approach to small airways disease.
Histopathology. 2009 Jan;54(1):117-33. [PMID: 19187181]

Williams KM et al. Bronchiolitis obliterans affer allogeneic
hematopoietic stem cell transplantation. JAMA. 2009 Jul 15;
302(3):306-14. [PMID: 19602690]



PULMONARY INFECTIONS

PNEUMONIA

1. Community-Acquired Pneumonia

» Fever or hypothermia, tachypnea, cough with or without sputum,
dyspnea, chest discomfort, sweats or rigors (or both).

» Bronchial breath sounds or inspiratory crackles on chest
auscultation.

» Parenchymal opacity on chest radiograph.

» Occurs outside of the hospital or within 48 hours of hospital
admission in a patient not residing in a long-term care facility.

General Considerations

Community-acquired pneumonia (CAP) is a common disorder, with
approximately 4-5 million cases diagnosed each year in the United
States, 25% of which require hospitalization. It is the most deadly
infectious disease in the United States and the eighth leading cause
of death. Mortality in milder cases treated as outpatients is < 1%.
Among patients hospitalized for CAP, in-hospital mortality is
approximately 10-12% and 1-year mortality (in those over age 65)
is > 40%. Risk factors for the development of CAP include
advanced age; alcoholismy tobacco use; comorbid medical
conditions, especially asthma or COPD; and immunosuppression.
Markers of more severe illness are given in Table 9-9.

The patient's history, physical examination, and imaging studies
are essential to establishing a diagnosis of CAP. None of these
efforts identifies a specific microbiologic cause, however. Sputum
examination may be helpful in selected patients but 40% of patients
cannot produce an evaluable sputum sanple and Gram stain and
culture lack sensitivity for the most common causes of pneumonia.



Since patient outcomes improve when the initial antibiotic choice is
appropriate for the infecting organism, the American Thoracic
Society and Infectious Disease Society of America recommend
empiric treatment based on epidemiologic data. Such treatment
improves initial antibiotic coverage, reduces unnecessary
hospitalization, and appears to improve 30-day survival.

Decisions regarding hospitalization and ICU care should be
based on prognostic criteria (see below).

Table 9-9. ATS/IDSA criteria for severe community-acquired
pheumonia.

Major criterial
Septic shock with need for vasopressor support
Respiratory failure with need for mechanical ventilation

Minor criterial
Respiratory rate = 30 breaths/min
Hypoxemia, defined as a Paoy/Fio, < 250
Hypothermia, with core temperature < 36.0°C
Hypotension requiring aggressive intravenous fluid
resuscitation
Confusion/disorientation
Multilobar pulmonary opacities
Leukopenia, due to infection, with white blood cell count
<4.0 x 109L
Thrombocytopenia, with platelet count < 100 x 109L
Uremia, with blood urea nitrogen level =2 7.1 mmol/L
Metabolic acidosis or elevated lactate level
1Patients meeting either major criterion or three or more minor criteria
generally require care in the intensive care unit. ATS/ADSA American
Thoracic Society/Infectious Diseases Society of America.
Adapted, with permission, from Mandell LA et al. Infectious Diseases
Society of America/American Thoracic Society consensus guidelines on

the management of community-acquired pneumonia in adults. Clin Infect
Dis. 2007;44:S27-72. [PMD: 17278083]

Definition & Pathogenesis

CAP is diagnosed outside of the hospital in ambulatory patients
who are not residents of nursing homes or other long-term care
facilities. It may also be diagnosed in a previously ambulatory
patient within 48 hours after admission to the hospital.



Pulmonary defense mechanisms  (cough reflex, mucociliary
clearance system, immune responses) normally prevent the
development of lower respiratory tract infections following
aspiration of oropharyngeal secretions containing bacteria or
inhalation of infected aerosols. CAP occurs when there is a defect
in one or more of these normal defense mechanisis or when a large
infectious inoculum or a virulent pathogen overwhels the imnmune
response.

Prospective studies fail to identify the cause of CAP in 40-60%
of cases; two or more causes are identified in up to 5% of cases.
Bacteria are more commonly identified than viruses. The most
common bacterial pathogen identified in most studies of CAP is §
pneumoniae, accounting for approximately two-thirds of bacterial
isolates. Other common bacterial pathogens include H influenzae,
M  pneumoniae, C pneumoniae, S aureus, Neisseria
meningitidis, M catarrhalis, Klebsiella pneumoniae, other gram-
negative rods, and Legionella species. Common viral causes of
CAP include influenza virus, respiratory syncytial virus, adenovirus,
and parainfluenza virus. A detailed assessment of epidemiologic risk
factors may aid in diagnosing pneumonias due to the following
uncommon causes: Chlamydophila psittaci (psittacosis), Coxiella
burnetii (Q fever), Francisella tularensis (tularemia), endemic
fungi (Blastomyces, Coccidioides, Histoplasmay), and sin nombre
virus (hantavirus pulmonary syndrome).

Clinical Findings
A. Symptoms and Signs

Most patients with CAP experience an acute or subacute onset of
fever, cough with or without sputum production, and dyspnea.
Other common symptoms include sweats, chills, rigors, chest
discomfort, pleurisy, hemoptysis, fatigue, mnyalgias, anorexia,
headache, and abdominal pain.

Common physical findings include fever or hypothermia,
tachypnea, tachycardia, and arterial oxygen desaturation. Many
patients appear acutely il Chest examination often reveals
inspiratory crackles and bronchial breath sounds. Dullness to
percussion may be observed if lobar consolidation or a
parapneumonic pleural effiision is present. The clinical evaluation is
< 50% sensitive compared to chest imaging for the diagnosis of



CAP (see Imaging section below). In most patients, therefore, a
chest radiograph is essential to the evaluation of suspected CAP.

B. Diagnostic Testing

Diagnostic testing for a specific infectious cause of CAP is not
generally indicated in ambulatory patients treated as outpatients
because empiric antibiotic therapy is almost always effective in this
population. In ambulatory outpatients whose presentation (travel
history, exposure) suggests an etiology not covered by standard
therapy  (eg, Coccidioides) or public health concerns (eg
Mycobacterium tuberculosis, influenza), diagnostic testing is
appropriate. Diagnostic testing is recommended in hospitalized
CAP patients for multiple reasons: the likelihood of an infectious
cause unresponsive to standard therapy is higher in more severe
illness, the inpatient setting allows narrowing of antibiotic coverage
as specific diagnostic information is available, and the yield of testing
is improved in more acutely ill patients.

Diagnostic testing results are used to guide initial antibiotic
therapy, permit adjustment of empirically chosen therapy to a
specific infectious cause or resistance pattern, and facilitate
epidemiologic analysis. There are three widely available, rapid
point-of-care diagnostic tests that may guide initial therapy: the
sputum Gram stain, urinary antigen tests for S pneumonia and
Legionella species, and rapid antigen detection tests for influenza.
Sputum Gram stain is neither semsitive nor specific for S
pneumonia, the most common cause of CAP. The usefulness of a
sputum Gram stain lies in broadening initial coverage in patients to
be hospitalized for CAP, most commonly to cover S aureus
(including community-acquired methicillin-resistant  strains, CA-
MRSA) or gramnegative rods. Urinary antigen assays for
Legionella pneumophilia and S pneumoniae are at least as
sensitive and specific as sputum Gram stain and culture. Results are
available immediately and are not affected by early initiation of
antbiotic therapy. Positive tests may allow narrowing of initial
antibiotic coverage. Rapid influenza testing has intermediate
sensitivity but high specificity. Positive tests may reduce unnecessary
antibacterial use and direct isolation of hospitalized patients.

Additional microbiologic testing including pre-antibiotic sputum
and blood cultures (at least two sets with needle sticks at separate
sites) has been standard practice for patients with CAP who require



hospitalization. The yield of blood and sputum cultures is low.
However, false-positive results are common, and the impact of
culture results on patient outcomes is small. As a result, targeted
testing based on specific indications is recommended (Table 9-10).
Culture results are not available prior to initiation of antibiotic
therapy. Their role is to allow narrowing of initial empiric antibiotic
coverage, adjustment of coverage based on specific antibiotic
resistance patterns, to identify unsuspected pathogens not covered
by initial therapy, and to provide information for epidemiologic
analysis.

Apart from microbiologic testing, hospitalized patients should
undergo complete blood count with differential and a chemistry
parel (including serum glucose, electrolytes, urea nitrogen,
creatinine, bilirubin, and liver enzymes). Hypoxemic patients should
have arterial blood gases sampled. Test results help assess severity
of illness and guide evaluation and management. HIV testing should
be considered in all adult patients, and performed in those with risk
factors.

C. Imaging

A pulmonary opacity on chest radiography or CT scan is required
to establish a diagnosis of CAP. Radiographic findings range from
patchy airspace opacities to lobar consolidation with air
bronchograns to diffuse alveolar or interstitial opacities. Additional
findings can include pleural effisions and cavitation. Chest imaging
cannot identify a specific microbiologic cause of CAP, however.

There is no pattern of radiographic abnormalities pathognomonic of
any infectious cause.

Chest imaging may help assess severity and response to therapy
over time. Progression of pulmonary opacities during antibiotic
therapy or lack of radiographic improvement over time are poor
prognostic signs and also raise concems about secondary or
alternative pulmonary processes. Clearing of pulmonary opacities in
patients with CAP can take 6 weeks or longer. Clearance is usually
quickest in younger patients, non-smokers, and those with only
single lobe involverment.

D. Special Examinations

Patients with CAP who have significant pleural fluid collections may
require diagnostic thoracentesis (glucose, lactate dehydrogenase



(LD), and total protein levels; leukocyte count with differential, pH
determination) with pleural fluid Gram stain and culture. Positive
pleural cultures indicate the need for tube thoracostomy drainage.

Sputum induction and fiberoptic bronchoscopy to obtain samples
of lower respiratory secretions are indicated in patients who cannot
provide expectorated sputum sanples or who may have
Preumocystis jiroveci or M tuberculosis pneumonia.

Procalcitonin is a calcitonin precursor released in response to
bacterial toxins and inhibited by viral infections. This divergent
response to bacterial and viral infections offers laboratory support
for a clinical judgment of a viral process in patients with lower
respiratory symptoms. Multiple clinical trials have shown that
procalcitonin measurement allows clinicians to reduce both initial
administration of antibiotics and the duration of antibiotic therapy in
CAP without compromising patient outcomes.

Table 9-10. Clinical indications for more extensive diagnostic

testing of patients with CAP.
Sputum Legianella Preurmococcal Urinary
Indication Blood Culture Culture Wrinary Antigen Antigen
ICU admission X X X X
failue of outpatient antibistic X X X
thesapy
Cavitary epaities X X
levkopenia X X
Adtive alcohol abuse X X X X
(haonic severe liver disease X X
Chaondc obstructive or structural lung X
disease
Asplenia X X
Recent tavel (within 2 weeks) X
Positive Legiomells urinary antigen X nfa
test
Positive preumococcal urinary X X nfa
antigen test
Pleural effusion X X X X

IIf intubated, endotracheal aspirate, or bronchoscopic or non-
bronchoscopic bronchoalveolar lavage.
2Fungal and mycobacterial cultures.

3For pathogens related to specific travel and exposure history, see
reference below.



“Thoracentesis and pleural fluid cultures.
Adapted, with permission, from Mandell LA et al Infectious
Diseases Society of America/American Thoracic Society consensus
guidelines on the management of community-acquired pneumonia in
adults. Clin Infect Dis. 2007;44:527-72. [PMID: 17278083]
Serologic assays, polymerase chain reaction tests, specialized
culture tests, and other new diagnostic tests for organisms such as
viruses, Legionella, M pneumoniae, and C pneumoniae may be
performed when these diagnoses are suspected.

Differential Diagnosis

The differential diagnosis of symptoms and signs of lower
respiratory tract infection is extensive and includes upper respiratory
tract infections, reactive airway diseases, congestive heart failure,
cryptogenic  organizing pneumonitis, lung cancer, pulmonary
vasculitis, pulmonary thromboembolic disease, and atelectasis.

Treatment

Two general principles guide antibiotic therapy once the diagnosis
of CAP is established: prompt initiation of a drug to which the
etiologic pathogen is susceptible.

In patients who require specific diagnostic evaluation, sputum and
culture specimens should be obtained prior to initiation of
antbiotics. Since early administration of antibiotics to acutely ill
patients is associated with improved outcomes, obtaining diagnostic
specimens or test results should not delay the initial dose of
antibiotics by more than 6 hours from presentation.

Optimal antbiotic therapy would be pathogen directed, but a
definitive microbiologic diagnosis is rarely available on or within 6
hours of presentation. A syndromic approach to therapy, based on
clinical presentation and chest imaging, does not reliably predict the
microbiology of CAP. Therefore, initial antibiotic choices are
typically empiric, based on acuity (treatment as an outpatient,
inpatient, or ICU), patient risk factors for specific pathogens, and
local antibiotic resistance patterns (Table 9—11).

Since S pneumoniae remains a common cause of CAP in all
patient groups, local prevalence of drug-resistant S' pneumoniae
significantly affects initial antibiotic choice. Prior treatment with one



antibiotic in a pharmacologic class (eg p-lactam macrolide,
fluoroquinolone) predisposes the emergence of drug-resistant S
pneumoniae, with resistance developing against that class of
antibiotics to which the pathogen was previously exposed.
Definitions of resistance have shified based on observations of
continued clinical efficacy at achievable serum levels. In CAP, for
parenteral penicillin G or oral amoxicillin, susceptible strains have a
minimum inhibitory concentration (MIC) < 2 meg/mL; intermediate
resistance is defined as an MIC between 2 meg/mL and 4 meg/mL
because treatment failures are uncommon with MIC < 4 meg/mlL.
Macrolide resistance has increased; approximately one-third of S
pneumoniae isolates now show in vitro resistance to macrolides.
Treatment failures have been reported but remain rare compared to
the number of patients treated; current in vivo efficacy appears to
justify maintaining macrolides as first-line therapy except in areas
where there is a high prevalence of resistant strains. S preumoniae
resistant to fluoroquinolones is rare in the United States (1% to
levofloxacin, 2% to ciprofloxacin) but is increasing.
Community-acquired methicillin-resistant S aureus (CA-MRSA)
is genetically and phenotypically different from hospital-acquired
MRSA strains. Most produce Panton-Valentine leukocidin, a
cytotoxin associated with tissue necrosis. CA-MRSA is a rare
cause of necrotizing pneumonia, empyema, respiratory failure, and
shock; it appears to be associated with prior influenza infection.
Linezolid may be preferred to vancomycin in treatment of CA-
MRSA pulmonary infection because linezolid may also act to
reduce Panton-Valentine leukocidin toxin production.  For
expanded discussions of specific antibiotics, see Chapter 30.

A. Treatment of Outpatients

SeeTable 9-11 for specific drug dosages. The most common
etiologies of CAP in outpatients who do not require hospitalization
areS pneumoniae; M pneumoniae; C pneumoniae; and
respiratory viruses, including influenza. For previously healthy
patients with no recent (90 days) use of antibiotics, the
recommended treatment is a macrolide (clarithromycin or
azithromycin) or doxycycline.

In patients at risk for drug resistance (antibiotic therapy within the
past 90 days, age > 65 years, comorbid ilness,
immunosuppression, exposure to a chid i daycare), the



recommended treatment i a respiratory fluoroquinolone
(moxifloxacin, gemifloxacin, or levofloxacin) or a macrolide plus a
B-lactam (high-dose amoxicillin and amoxicillin-clavulanate are
preferred to cefpodoxime and cefuroxime).

In regions where there is a high incidence of macrolide-resistant S
pneumoniae, patients with no comorbidities may have a p-lactam
added to a macrolide or use a respiratory fluoroquinolone as initial
therapy.

There are limited data to guide recommendations for duration of
treatment. The decision should be influenced by the severity of
illness, the etiologic pathogen, response to therapy, other medical
problems, and complications. Most expert recommendations
suggest a minimum of 5 days of therapy and to continue antbiotics
until the patient is afebrile for 4872 hours. There appears to be no
advantage to routinely extending antibiotic therapy beyond 3 days
following clinical improvement with defervescence.

B. Treatment of Hos pitalized Patients

The most common etiologies of CAP in patients who require
hospitalization but not intensive care are S preumoniae, M
pneumoniae, C pneumoniae, H influenza, Legionella species,
and respiratory viruses. Some patients have aspiration as an
immediate precipitant to the CAP without a specific bacterial
etiology. First-line therapy in hospitalized patients is a respiratory
fluoroquinolone (eg, moxifloxacin, gemifloxacin, or levofloxacin) or
the combination of a macrolide (clarithromycin or azithromycin) plus
a f-lactam (cefotaxime, cefiriaxone, or ampicillin) (see Table 9—
11).

Almost all patients who are admitted to a hospital for treatment
of CAP receive intravenous antibiotics. However, no studies
demonstrated superior outcomes in hospitalized patients who
received intravenous antibiotics compared with those who received
oral antibiotics, as long as patients were able to tolerate the oral
therapy and the drug was well absorbed. Duration of antibiotic
treatment is the same as for outpatients with CAP.

Table 9-11. Recommended empiric antibiotics for community-
acquired pneumonia.

Outpatient management



1. For previously healthy patients who have not taken
antibiotics within the past 3 months:

a. A macrolide (clarithromycin, 500 mg orally twice a day;
or azithromycin, 500 mg orally as a first dose and then 250
mg orally daily for 4 days, or 500 mg orally daily for 3
days), or

b. Doxycycline, 100 mg orally twice a day.

2. For patients with such comorbid medical conditions as
chronic heart, lung, liver, or renal disease; diabetes
mellitus; alcoholism; malignancy; asplenia;
immunosuppressant conditions or use of
immunosuppressive drugs; or use of antibiotics within the
previous 3 months (in which case, an alternative from a
different antibiotic class should be selected):

a. A respiratory fluoroquinolone (moxifloxacin, 400 mg
orally daily; gemifloxacin, 320 mg orally daily; levofloxacin,
750 mg orally daily) or

b. A macrolide (as above) plus a B-lactam (amoxicillin, 1 g
orally three times a day; amoxicillin-clavulanate, 2 g orally
twice a day are preferred to cefpodoxime, 200 mg orally
twice a day; cefuroxime, 500 mg orally twice a day).

3. In regions with a high rate (> 25%) of infection with high
level (MIC = 16 mcg/mL) macrolide-resistant
Streptococcus pneumoniae, consider use of alternative
agents listed above in (2) for patients without
comorbidities.

Inpatient management not requiring intensive care

1. A respiratory fluoroquinolone

a. See above for oral therapy.

b. For intravenous therapy, moxifloxacin, 400 mg daily;
levofloxacin, 750 mg daily; ciprofloxacin, 400 mg every 8—
12 hours or

2. A macrolide plus a B-lactam
a. See above for oral therapy.
b. For intravenous therapy, ampicillin, 1-2 g every 4-6



hours; cefotaxime, 1-2 g every 4-12 hours; ceftriaxone,
1-2 g every 12—-24 hours.

Inpatient intravenous management requiring intensive care

1. Azithromycin or a respiratory fluoroquinolone plus an
antipneumococcal B-lactam (cefotaxime, ceftriaxone, or
ampicillin-sulbactam, 1.5-3 g every 6 hours).

2. For patients allergic to B-lactam antibiotics, a
fluoroquinolone plus aztreonam (1-2 g every 6—12 hours).

3. For patients at risk for Pseudomonas infection

a. An antipneumococcal, antipseudomonal B-lactam
(piperacillin-tazobactam, 3.375-4.5 g every 6 hours;
cefipime, 1-2 g twice a day; imipenem, 0.5—-1 g every 6-8
hours; meropenem, 1 g every 8 hours) plus ciprofloxacin
(400 mg every 8—12 hours) or levofloxacin, or

b. The above B-Hactamplus an aminoglycoside
(gentamicin, tobramycin, amikacin, all weight-based
dosing administered daily adjusted to appropriate trough
levels) plus azithromycin or a respiratory fluoroquinolone.

4. For patients at risk for methicillin-resistant
Staphylococcus aureus infection, add vancomycin
(interval dosing based on renal function to achieve serum
tough concentration 15-20 mcg/mL) or linezolid (600 mg
twice a day).

MC, minimum inhibitory concentration.

Adapted, with permission, from Mandell LA et al. Infectious Diseases
Society of America/American Thoracic Society consensus guidelines on
the management of community-acquired pneumonia in adults. Clin Infect
Dis. 2007;44:S27-72. [PMD: 17278083]

The most common etiologies of CAP in patients who require
admission to intensive care are S preumoniae, Legionella species
H influenza, Enterobacteriaceae  species, S aureus and
Pseudomonas species. First-line therapy in ICU patient