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psy means "see for yourself". It is a special
surgical operation, performed by specially-trained
physicians, on a dead body.
ts purpose is to learn the truth about the person's
nealth during life, and how the person really died,
I.e. to determine the cause of death.
Autopsy dealing with a body of our own species,
a human body.

ropsy dealing with other species.

use of general Latin expression
examination
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AUTOPSY anatomical pathology

WHAT could be more welcome in a season that demands fresh starts, abstinence and
“detoxing” than to discover that you do not have to lift a finger to avoid cancer? A paper
published last week in Science seemed to offer seasonal bingers every reason for ripping
up their New Year’s resolutions. According to many reports of the research, it suggested
two-thirds of human cancers are caused by nothing more than bad luck.

Overall, according to research done in Britain by Cancer Research UK, a charity, 42% of
cancer cases are tied to factors within an individual’s control. These include smoking
(which, through the carcinogenic chemicals it creates, causes 86% of lung cancer, 65% of
oesophageal cancer, 37% of bladder cancer and 29% of pancreatic cancer), poor diet
(51% of stomach cancer and 56% of head and neck cancer), overexposure to sunlight
(86% of malignant melanomas) and infection with papilloma virus (almost 100% of
cervical cancer). Obesity, alcohol and lack of exercise are also in the frame. The best
advice, then, remains: keep slathering on the sun cream, avoid tobacco smoke, eat and
drink well, exercise regularly and, if you are a young woman, have an anti-papilloma
vaccination.




we generally understand that pathology
IS used to explain the past

yet at times past organs were examined
to predict the future
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AUTOPSY

the two-handed pathologist
according to Bernhard Wagner, MD New York
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clinical and ante mortem



autopsy and post mortem



clinical and ante mortem



generalist physician

always works together with other disciplines /
specialists :

this makes the work a lot of fun

namely working with a large variety of other



PATHOLOGY and LABORATORY MEDICINE

clinical and ante mortem
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clinical and ante mortem




A medical pathologist is a with a specialty

degree in the scientific study of the body and its parts.
This always includes several years learning to do

autopsies and ancillary investigations, and to work in

Laboratory Medicine in combination with Clinical
Medicine.

The pathologist is a very good example of a
working with specialists

the one who puts the together
If only sometimes
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A pathologist can also be a with a specialty
degree in the scientific study of the body and its parts in

many different animal species.

This always includes several years learning to do
autopsies, learning anatomy / physiology of various
species, ancillary investigations, and to work in
Laboratory Medicine.

The veterinary pathologist will be working with
specialists, biologists, zoologists
trying to put the together

UOttawa
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If there is no story to be put together at the end............

Pathology reporting is most satisfying when the conclusions make sense

Pathologist are by nature very curious, never quite satisfied with the answers,
often distracted by serendipity

(Some are said to have started doing autopsies on their Teddy Bears..
Finding the source of the noise)

UOttawa
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Stories need to be put together at the end............

Pathologist are also working with Paleontologists
trying to piece together the living history of specimens
found for instance in excavations etc.

can have influence on history (e.g. Napoleon)

can describe diseases in mummies and skeletons

UOttawa
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This perfectiVupi "
baby from P
with a heart defect. NAT GEO

Pathologist are also working
with Paleontologists

trying to piece together the
living history of specimens
found for instance in
excavations etc.

can describe diseases In
mummaies and skeletons

A 2011
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EXAMPLE OF AN AUTOPSY
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the actual procedure

The procedure is done with respect and seriousness. The prevailing
mood in the autopsy room is , scientific interest, and

at being able to find the truth and share it.

Most pathologists choose their specialty, at least in part, because they
like finding answers and like to share their acquired knowledge, which

might be useful to the living (e.g. side effects of therapies, exposure to
dangerous workplaces, sports).

this is the place where death rejoices to teach those who live

u Ottawa
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To expose the internal organs the pathologist must open the body. The
first cut known as the 'Y' incision, is made. The arms of the Y extend from
the front of each shoulder to the bottom end of the breastbone. The tail of
the Y extends from the sternum to the pubic bone and typically deviates
to avoid the navel.

The incision is very deep, extending to the rib cage on the chest, and
completely through the abdominal wall below that. The skin from this
cut is peeled back, with the top flap pulled over the face.
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The body is opened using a Y-shaped incision from
shoulders to mid-chest and down to the pubic region. If
the head is to be opened, the pathologist makes a second
Incision across the head, joining the bony prominences
just below and behind the ears. When this is sewed back
up, it will be concealed by the pillow on which the dead
person's head rests.

The pathologist uses a scalpel for these incisions. There

Is almost no bleeding, since a dead body has no blood
pressure except that produced by gravity.

STANDARD PROCEDURES
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Limage du martyr

Le 10 octobre 1967, le corps du Che est exposé a Vallegrande. Enterrée
on secret, sa dépouille ne sera rapatriée et inhumée a Cuba qu’en 1997.
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§ 5 © AUTOPSY

Following the Y incision the ribs are sawn off to expose the internal
organs.



§ 5 © AUTOPSY

Each pathology service has its own autopsy technique. The most
common way to remove the organs is known as the Rokitansky method -
removing the body organs all at once. That is, the heart, lungs, liver,
kidneys and spleen etc are removed in one block and then dissected on

the autopsy table.
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clinical and ante mortem post mortem
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The chest organs, including the heart and lungs;.are iInspected.
Sometimes the pathologist takes blood from the heart to check for
bacteria in the blood. For this, he uses a very large hypodermlc needle
and syringe. He may also find something else that will need to be sent
to the microbiology lab to search for infection. Sometimes the
pathologist will send blood, urine, bile, or even the fluid of the eye for
chemical study and to look for medicine, street drugs, alcohols, and/or
poisons.

Then the pathologist must decide in what order to perform the rest of
the autopsy. The choice will be based on a variety of considerations.
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% AUTOPSY
T'il\e the organs that are to be weighed one ata-

time from the tray to the scales.

Intestines and stomach are not weighed.
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it IS good sometimes to have a specimen to compare
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The lungs are almost never normal at

autopsy. The pathologist will inspect

an eel them forareas ofpneumonla .
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AUTOPSY

entire body laid out for study



ante mort




AUTOPSY

After the pathologist has finished the examination and the organs are
returned to the body, the forensic technician will sew the body back up.
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A final report of a study pathologist is usually
reviewed by

Samples are kept to allow other pathologists to go
back and look at specimens again

Importance of review
Importance of good recording
Documentation
Justification of diagnosis ( )

Discussion with colleagues

this shows you the of and

u Ottawa
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pathologist should not work in isolation

opinions

here is an example for illustration



AUTOPSY

Man’s ‘nightmare’ ends after
Crown linds pathologist erred

Charges dropped;
wife wasn’'t strangled,
she drowned in pool
BY JAKE RUPERT

An Ottawa man's 2! z-year
“nightmare”™ ended vesterdaw
when the Crown abruptly halt-
ed its prosecution of him on
charges of killing his wife.

New evidence showed that
= ., 52, had acciden-
tally drowned, and had not been
strangled, as a pathologist had
first declared. The mowve left

—. 57, who has al-
ways maintained his innocence,
emotional and speechless.
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“He can’t talk right now,” said
M. s lawwver, MNMichael
Edelson. “It’s been horrific for
him and his family. It's really
been a nightmare.™

On Aug. 13, 2003, at about o
P11, M - found his wife
face down in the pool in the
backyvard of their Gloucester
home. IPolice initially said they
thought Mrs drowned.
But two davs later, Mr S |
bar manager, was arrested and
charged with second-degree
murder. The forensic pathologist
that conducted the autopsy. IDr.

o, decided Mrs.
had died of strangulation.

See DEATH on PAGE A2
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AUTOPSY

SATURDAY,

DECEMBER 3, 2005

NEWS

Death: ‘A rush tojudgment’

Continued from PAGE A1

The development shocked the
= family, and Mr. Edelson re-
tained another pathologist to do a sec-
ond autopsy on Mrs. T -s body.
That pathologist determined the
cause of death was drowning.

A month later, Mr. T -, who had
no previous criminal record, was re-
leased on bail to live with his daughter.

At a preliminarv hearing, evidence
showed Mrs. -~ had been drinking
heavily that night and was taking
painkillers. She was outside, by the pool,
speaking to a friend on the telephone,
while her husband was inside eating,
and a boarder was in the basement.

The woman she was talking to told
police Mrs. I ~— said she needed to
put down the phone to fix something
in the pool, and she never came back
on the line. The woman said she heard
no struggle and no sounds indicating
what happened.

The tenant said during that time, he
didn’t hear Mr. s leave the house.

At roughly o p.m., Mr. & == called
o11 saying he’d gone into the backyard
and found his wife in the pool. He
started CPR and emergency crews
took over when they arrived.

While trying to revive Mrs. ———
paramedics made several attempts to
insert a breathing tube in her wind pipe.

Mrs. I = was declared dead on
arrival at the Montfort Hospital a
short time later.

To the media, police said they were
investigating the death, and it looked
like a drowning. However, there were
some nagsing questions. For instance,
Mrs had an injury on her head.

At the preliminary hearing, under
questioning by assistant Crown attor-
ney Donna Eastwood, Dr. — = tes-

tified the cause of death was neck
compression. She said that although
there were no injuries on the outside
of Mrs. - neck, the injuries on
the inside of her throat showed she’d
been strangled.

However, under cross-examination
by Mr. Edelson, it was shown the in-
juries on the inside of her throat could
have been caused by paramedics trying
to insert the breathing tube.

Classic pathological signs of strangu-
lation, such as burst blood vessels in
the face and eyes, weren’t present. And
there was evidence to suggest cause of
death was drowning after she fell, hit
her head, and ended up in the pool.

Despite being shown studies sug-
gesting her findings could be wrong,
and evidence suggesting Mrs. T
death was consistent with an acciden-
tal fall and drowning, Dr. =l re-
fused to consider anything but strang
lation as the cause of death.

Indeed, transcripts of the prelimi-
nary hearing show she became com-
bative when it was suggested she’d
made a mistake.

“It became obvious that there were
sxgruﬁcant problems with the patholo-
gy, Mr. Edelson said. “She became an
advocate for her opinion in the face of
the evidence.”

Dr = < didn’t return a message
for comment on this story yesterday.

In a statement to Ontario Court Jus-
tice Bernard Ryan yvesterday, Ms. East-
wood said the new information caused
her concern “about the pathology evi-
dence as to the cause of death.” She
sought a second opinion from one of
Ontario’s leading forensic pathologists.

“T'he critical issue in this case is the
cause of death,” Ms. Eastwood told the
court. “The original, uneguivocal opin-
ion was that the cause of death was due

to neck compression.

“The opinion of the second patholo-
gist retained by the Crown is that the ab-
sence of petechial hemorrhages and a
lack of injuries to the front of the neck
do not support neck compression as the
cause of death. But that the presence of
wet and heavy lungs and fluid in the air-
way support the diagnosis of drowning.”

Ms. Eastwood said this, coupled with
the defence pathologist’s opinion that
Mrs. accidentally drowned,
show *“there is no longer a reasonable
prospect of conviction in this case.

“The Crown is not asking for a com-
mittal to trial.”

Immediately after this, Judge Ryan
discharged Mr. —_ - I would agree
with Ms. Eastwood,” he said. “I had
some concerns, too, after hearing the
evidence on this issue.”

Afterwards, Mr. Edelson said his
client’s plight was the result of a “rush
to judgment.” >

“If the police had done a proper in-
vestigation, they would have had a very
different body of evidence to look at
than when they made the decision to
lay charges,” he said.

“I think (Dr. & work was one
of the biggest problems in this case. It
was also a rush to judgment.”

FRIDAY’'S
LOTTERIES

Last night's winning numbers were
drawn too late to make this edition of
the Citizen. They will be printed to-
morrow. To check your numbers, you
can go online to www.olgclotteries.ca
or phone the toll free line at 1-800-
387-0098




=
ONGONG ORDEAL

AUTOPSY

FROM PAGE A
¥ PAIHOLOGET

Pomngat ey . -
P g ' e o e O G b
v 0 o e b i Ao, v ot

Innocent woman
felt compelled

to accept jail term,
her lawyer says

| e wrder wud
¢ b v o

oy i it Sharry oot Sl i o s 4 oo ol sastoncs. She beich w9 & phoks of P i 4dd s, ey O
St & e b b i S G g, rnd e e

Mother suffered baby-killer label

Troamm R wr adn Wearing o4
e rraey VS bty b
e ” G cwbarvd 4 St
tesagstun duteg whivh,

Ths At dextropnd my
oty ¢ N bows & vevy
Tong 1 yours, £ et donbdnd
adeut 13 socuethong | dudn }
do N, st wand g
e brwsodk Toe boton ta
peepie Wil s\ e
Ailind yoor som and you're
et 0 gk psita
Waebie pee bawr 0
your hot that you are o
e swond | pat wasced %o
curl wp and die

Shry P wehn

By byt g Vo e
y Sip——

Sedoe haegy Mo ~.....x
EA o v
it e o vl by S0
wollom sbueoe sod

Nt . O L' o, s "k T v(-h-i—qm.l-v-

i b 4o dog het Went | ) pree vy W s O e

0 et e ek devyeng

.m.-‘m.,.... x.-.

| vt comarbons ¥
oy O

olly

n isolation



In research and other studies aatopsies or necgopsies are
performed as part of the whole st&iy

The pafth logists works V\Mnfhe team to find Specific answers

u Ottawa
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versatility of veterinary pathologist

comparative / biological
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ENVIRONMENTAL RESEARCH

organism environment




ENVIRONMENTAL RESEARCH
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starving Lynx

?

not wolf or otter
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ENVIRONMENTAL RESEARCH

Scientifique




ENVIRONMENTAL RESEARCH

Eviucnege

e chain of
d4 sealed envelope, bag > (P
! with formalin custody

fixative ~ important for legal

A Chain Of Custgdy




ENVIRONMENTAL RESEARCH

swollen
gills




ENVIRONMENTAL RESEARCH

swollen gills with
- .abundant mucus
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ENVIRONMENTAL RESEARCH




hypotheses

observations :



cellular molecular

cellular organ
organ whole body

organism environment
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role of pathologist: respect the
between and
between organism and etc.
Intrinsic or extrinsic

animals serve as models, ultimately they

we think in analogies
after all the living beings on this earth have basically similar building blocks

at least from an anatomical point of view
typical situation in the development of pharmaceuticals:

we choose a model to test before we use them ourselves
the biased view : if results are promising we have a and are
iIf results are ? perhaps it is just that what

happens in the rat is not necessarily indicative of what is going
to happen to us

u Ottawa
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AUTOPSY / NECROPSY / ANALOGY

y accessible

vyouR INNER FISH

A JOURNEY A JOURNEY INTO
INTO THE THE

SRS 3.5-BILLION-YEAR HISTORY
YEAR HISTORY

OF THE | OF THE
HUMAN BODY HUMAN BODY

NEIL

volume, Shubin shows us how to discover that long SHUBIN

and fascinating history in the structure of our
own bodies while weaving in a charming
account of his own scientific journey. This is
the ideal book for anyone who wants to
explore beyond the usual anthropocentric
account of human origins.”

—Ilan Tattersall, curator, American
Museum of Natural History

‘I m “” | NEIL SHUBIN

9 117803751424472




not alone

MONRO
EXH :n!r‘i‘h?

TH E’_-ﬂ}:‘. SH

THE MONRO DYNASTY L720-18406

In the Flesh: The Monro Dyvnasty

Three hundred years ago, Scottish army surgeon John Monro (1670-17400
initiated a series of ewvents that lead to the establishment of a dynasty which,
beginning with his son Alexander Monro, changed the course of medical teaching
and learning. Three men (father, son and grandson), each called alexander Monro
CErimnLus, Secundus and Tertius), consecutively held the Chair of Anatomy at the
University of Edinburgh for 126 vears.




FUN with SERENDIPITY
Comparative Pathology

THE

Alexander Monro (Secundus) . ... .covooes

1733 - 1817

Anatomist. Monro succeeded his

father, another Alexander (1697 -

1767), as Professor of Anatomy at the : R e
University of Edinburgh. He discovered 'O_\M o (B RHIE:)IB

the lymphatic systems, established \ ur‘,(,,.,(,"*)

the structure and function of the ) wirn THOSE®ET 245
nervous system and noted the : »

physiological effects of drugs. i & _axp otuzn ANIMALS

Monro in turn was succeeded by his ILLUSTRATED wrn FIGURES.
son, Alexander (1773 - 1859), the ' ’
third to hold the Chair of Anatomy. Bx ALEXANDER MONRO, M.D.

FELLOW OF THE ROYAL COLLEGE OF PHYSICIANS,

AND OF THE ROYAL SOCIETY,
FROFESSOR OF PHYSIC, ANATOMY, AND SURGERY, IN THE UNIVERSITY

o
EDINBURGH

lDlNAURCIh
IW‘HC“ARL!B ELLiOoT, Evinavncu
: M(a-c.j.d]. IDIINSDN, Lenwvow,




Comparative Pathology
out of Necessity ?




EXPERIMENTAL RESEARCH

Interaction
organism environment




GENERAL OBSERVATIONS

toXINn

the pathologist describes the pathogenesis
puts the whole story together
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toXINn

puts the whole story together
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toXINn

the pathologist describes the pathogenesis
puts the whole story together



GENERAL OBSERVATIONS

toXINn

the pathologist describes the pathoenesis
puts the whole story together



GENERAL OBSERVATIONS
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toXINn

the pathologist describes the pathogenesis
puts the whole story together



GENERAL OBSERVATIONS

i'nterpre_fation-
of cause and .

effect

toXINn

the pathologist
describes the
pathogenesis,

puts the whole story
together in a causal
relationship




versatility of veterinary pathologist
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of body tissues with material
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' clinical
gﬁgﬁgg;negls morphology significance
diagnosis STORY

synthesis



organism in
its normal environment
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change over time



observation, analysis at time of “necrops.y’
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ETIOLOGY

therapy
prevention

diaghosis



PATHOGENESIS

expression
of disease

the pathologist describes the pathogenesis
puts the whole story together



pathogenesis
tools

scientific relevance

art of combining science and intuition



similar observations
variety of causes !



diagnostic pathology

limitation of the traditional morphology



istochemistry

Immuno H




mad cow disease

Alzheimer’s disease

causal relationship ?



Microscope
Laser Dissection / Capture




diagnostic pathology

In VIVO

prospective behavior of disease



SPECIFIC THERAPY

Designer THERAPY
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the function is deranged

clinical manifestations

morphologic changes
distribution, degree

the principal changes occur at the level of the cell

while the body reacts to injury the changes are
happening at the cellular level

u Ottawa
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normal cell
(homeostasis)

adaptation




CELLULAR ADAPTATION













- beyond adaptation

- cells active in function
measurable output

with secondary systemic changes

- growth of cells, organs

at variable accelerated speed
cells with / without function

space occupying

- secondary effects of cancer

abnormal chemicals produced
space occupying



GENE EXPRESSION IN HYPERTROPHY

o | ey

TRANSCRIPTION INDUCTION OF CONTRACTILE INDUCTION OF
FACTORS PROTEIN GENES EMBRYONIC GENES

c-Jun Myosin light chain B-myosin heavy chain
ﬂ- - - -

c-Fos — Cardiac «-actin Skeletal a-actin

Egr-1

Atrial natriuretic factor

}

Increased
muscle activity




METAPLASIA

SQUAMOUS METAPLASIA OF EPITHELIUM

basement reserve cells metaplastic cells

membrane
normal columnar

epithelium



EVOLUTION OF CELL INJURY, DEATH

REVERSIBLE
CELL INURY

NECROSIS APOPTOSIS




CELL INJURY

swelling of
endoplasmatic
reticulum

accumulation
of lysosomes

swelling of
mitochondria

; swelling of
endoplasmatic B tiaha fragmentation

reticulum and
1USS

of ribosomes

—

Necrosis

> oL
= O 44
condensation @ \.J‘d')/‘ <)

of nucleus : . -

lysosome
rupture

myelin figures :
fragmentation of cell membrane
membrane blebs



NECROSIS vs APOPTOSIS

g2 APOPTOSIS
NECROSIS ‘=




NECROSIS vs APOPTOSIS

pathologic, physiologic, often
related to disease



CELLULAR ADAPTATION




CELLULAR ADAPTATION
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MECHANISMS OF APOPTOSIS

orecepto;—ligand interaction: TNF, Fas receptors

1

withdrawal of growth
factors, hormones

cytotoxic
T-lymphocytes
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REVERSIBLE - IRREVERSIBLE
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CELLULAR RESPONSE TO INJURY
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INTRACELLULAR ACCUMULATIONS
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INTRACELLULAR ACCUMULATIONS
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PHOSPHOLIPIDOSIS




expulsion of phospholipids from hepatocytes




altered physiology

*Increased demand
decreased nutrients
echronic irritation

reduced oxygen supply
chemical injury
microbial infection

sacute self limited
*progressive, severe
mild chronic

metabolic alteration
genetic / acquired

prolonged lifespan
cumulative, sub-lethal injury

cellular adaptation

‘hyperplasia hypertrophy
satrophy
*metaplasia

cell injury

‘reversible
sirreversible:(necrosis)
subcellular (organelles)

Intracell. accumulation
calcification

cellular aging
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DNA repair Genetic
defects abnormalities : reduced
Free. radical proteasomal
l Mediated damage activity
cumulative abnormal l l
mutations Cellular signaling
accumulation of damaged
‘ cellular proteins / organelles
replicative reduced ability to

senescence

produce new cells
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ACUTE and CHRONIC INFLAMMATION
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TISSUE RESPONSE TO INJURY
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normal

edema,
neutrophil emigration deposition of
: fibrin,
occasional lymphocyte 9 other
or macrophagg e M. =.plasma proteins
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expansion of capillary bed
increased blood flow
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SEQUENCE IN ACUTE INJURY

monocytes, macrophages



LEUKOCYTE MIGRATION THROUGH
BLOOD VESSEL WALL

Integrin activation
by chemokines

Migration through

Stable adhesion endothelium
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Increased Hydrostatic Pressure



Reduced Plasma Osmotic Pressure (Hypoproteinemia)



Lymphatic Obstruction



Sodium Retention









HEMOSTASIS THROMBOSIS

PRIMARY HEMOSTASIS
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HEMOSTASIS THROMBOSIS

[ ENDOTHELIAL INJURY
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TISSUE REGENERATION
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TISSUE REGENERATION
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THERAPEUTIC CLONING




TISSUE REGENERATION
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TISSUE REGENERATION
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tomography

donor liver sample regeneration




TISSUE REPAIR

Granulation
tissue

Inflammation




TISSUE REGENERATION REPAIR
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TISSUE ULCERATION




TISSUE REGENERATION
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Local Factors

Blood supply

Denervation

Local infection

Foreign body

Hematoma

Systemic Factors

Age

Anemia

Dru OS (steroids, cytotoxic medications, intensive antibiotic therapy)

Genetic disorders (osteog. imp., Ehlers-Danlos syndromes, Marfan syndrome)

Hormones

Diabetes

Malignant disease
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Growth Factors and Cytokines Affecting Various Steps
in Wound Healing

Monocyte chemotaxis

Fibroblast migration

Fibroblast proliferation

Angiogenesis

Collagen synthesis

Collagenase secretion




