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History, Theory & Basics

SONAR
Ultra
Sonus o Sonographer. An US technologist highly skilled in all
Graphein aspects of US examination.

Audible sound L . .
o Sonologist. A physician highly skilled in all aspects of

Ultrasound US examination.

Infrasound
Longitudinal
Coronal
Transvers
Echogenic
Hyperechoic
Echorich
Hypoechoic
Echopoor
Anechoic
Echofree
Echolucent
Echopenic
Homogenous

Heterogeneous

Trans -sonocity
Artifact

Acoustic window
Acoustic
Resolution
Interphase
Penetration
Cystic
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History of Ultrasonography
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Transducer

Applied pressure
causes thickness
reduction
Transducer
Transducer expands
Voltage
Apllied |
| Voltage
i detected

A B
Figure 1.7  A. Generation of ultrasound using piezoelectric devices. B. Detection of ultrasound using piezoelectric
devices.
< D >
Target/interface
Eﬂ
Skin surface— Soft tissue
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Pulse -echo principle in tissue Pulse -echo principle
Ultrasound
Transducer

Pulse

. The US image is produced by the pattern of
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|
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o Sonographer. An US technologist

highly skilled in all aspects of US Patient
examination. Instrument
—— . Probe

e Sonologist. A physician highly skilled
in all aspects of US examination. Sanagrapher
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PHYSICS OF SOUND
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Sound is wave. Wave is a propagating (Traveling) Variation in quantities or Called waves variable.

Sound is one particular type of wave)

e Jisl Gl w3l sl by <3S a5 +(Sound requires @ medium-can't pass throught vacuum)

5 (Temperature ) =, >~ , Density ) cats ( Pressure) jlee ol Jaws KL s pie &g
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copt 3 Sty sl ol e ) esle 6 dade JUSH 1 plig 5 6031 s

(g bl 3 Sl 330 sla 7ol )by Terminology of sound

Frequency -1
Period -2

Wave length -3

Propagation speed -4

Amplitude - 5

Intensity -6

Acoustic impedance -7

Loss of energy or Attenuation of sound -8
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=
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Gue Gl ) s Cgm (i gw w50 355 L Gae) Image depth or Penetration -b

e sz o g Penetration iU K5 s 5 oy Resolution YU s s s

Low SHz
Hich I' """""" 1-Microsecond = = = = = _I
18!
Normal \//\\//\\//\\//\\/ >
Low
S MHz

- ot Microsecond Y yems o asls 5 Koo 3 [ K 68l o 31 L Perind: - 2
3 gie iy Sio 45w i skes s | Microsecond = I0¥sec

Period . Lilos pulsed ultrasound s Period axdlas coasl

0,2 Mic
High

Normal/\ A /\ L\ /\ > Time
VARVARVARVIRV/

Low




Higher frequency

Pressure
[—]

Pressure

Time =s

Vs OF doly s b 15T IS G 8 ol s 31 bt V) - 9o J b & Wave length-3

. o Image detail resolution T oasl s J 43 MM

Wavelength
High (0.31 mm)

Normal
Distance

Low

Common frequency periods and wave lengths

Frequency Period Wave length
(MH2) (Microsecond) (mm)
2 0.50 0.77
35 0.29 0.44
5 0.20 0.31
j2s 0.13 0.21
10 0.10 0.15




O dols tilos 18 5 38 Jaes K 51 &S 30 4> 50 s 3l s ¢ Propagation Speed-4

.ol my sec s mm/ Microsecond

Propagation speed mm/microsecond
Wavelength =

Frequency (MHz)
Wavelength = C/F
et Al 58 O3l g a3 g0 o5 _Ja DeNSHtY  (hardness) stiffness L... s Propagation speed
..>>f<:a

*» Average Speed of Sound in Soft Tissue =1,540
meters per second
*% Other speeds:
o Air 330 m/s
* Water 1,480 m/s
* Liver 1,555 m/s
¢ Kidney 1,565 m/s
* Muscle 1,600m/s
° Bone 4,080 m/s

Ll (MAV) o> doly B aS paen g sl ESSH IOle Density

(Opposite of compressibility) L o1 <l 15) il L Llas 55 slge Cuoslis 51 o Lo :Stiffness

O St SIS 5331 5 33 s 3L5 o o btiffmESS 5L 1 L Propagation speed
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Density (sls o Lol o b Density sl eglio w5 0050 5olze Lol Stiffness <l 0 W
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Propagation speed in soft tissue

Tissue Propagation

Speed
(mm/Mic)

Fat 144

Brain 1,51

Liver 1,56

Kidney 1,56

Muscle 1,57

Soft tissue average 1,54

(560 8 anad (345 Al

. L. Propagation speed , density > |ol> 5 & Lo ; Acoustic impedance-5

[=PxL Acoustic impedance = density x propagation speed

Uil g , Lo oS b3l ACOUSHE iMpEdaNCE &lew Olags 33 3 5L Stiffness , Density .6
s acoustic impedance 2l g o 2lsil b 5 3sde s aCOUStiE impedance it
Cdiles oyl LEEND adllas s s Acoustic impedance edlas Coeal 53 Koo

anulne (5 oo Amplitude . 2L Normal value s Maximum Value . <5 51 Lo : Amplitude -
st Uit 51 o Le Amplitude a1 .53 3 5, i Normal value Maximum Value 51 o 53 K

A ANANANANE i
S AVAYAYAVAVES
5 — Distance
4
3




il brea Ul Power o ol 5l ol -2 34 L Intensity- 7

Power
Intensity (mv /cm2) = Area (cm2)
Power Intensity
y ¥
Area Intensity

Caile MW/ em? | Wiem® o ls of a1y

9 s K3l 55 0L 53 5 so xili_Loss of energy or Attenuation of sound -8

gl 3l ose Ol 53 Gse $I o oS 5 OAS i 33 Sn a5 0303 Cows 3 1y 4%
35 Dy 3 oa 5SS ke 3 ks g

Divergence sl b sels -

Absarption L wd- -2

Deflection L.l b Gl il -3

Scattering L oz xS, 0 2 V0 5 - 4

i O andl o)l e L3 S ol J 05w 1 Ap@ 4890 () 3 )90 Divergence-1

) J..:LAJMMU VLA.,b-lj656?}.942_-}»4&210,\.‘3;\\%J))av\&)j:rﬁj\h}o&flﬁ
Spien b Sl 0 el S 0T Ol sl ghel 53 o 4l Juzl : Absorption -2

(33ia b ds S)l S5l a Sse 550
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Sl 33 Ko I LEM o K 5365, B BT B 530 il 00 5505 5
e Lol B s S s 2 IIEM Gae 5 g wn

Slols sty bl & ks Bone Jlee s, aeile sl ADSOPHiON (g1yfs s 2Ll g sema
RO SNPR 9 - REAERCN

0330w 31 01 i G gl g Gg 4z e O3 s W o (Jsi) Deflection — 3

gt Ol (S and

0358 S 30k )5 Ol 3 s andl S > Lo} g A ga 034 03%) 4 b Scattering - 4

Doy (IPrEQUIER ) il (e o s S el 4558 52,33 Koo G r g0 DG oSy 0y

AJ&Q)ybl{_jgﬂ@fQMeJJs‘ﬁa}..b.

S N5 Kkl 0z)8 ) Ly s oo (decibel ) dB/em - o0 Attenuation
3 S Sy g i MtENUALION o311 Sleg, ( LOnger path)ss § iy el

Continuous €M) s «Propagation speed , Wave length, Period, Frequency Pulsed Ultrasound

ssbizul Short pulse sound 51 o1 o 58« sdus K astizad LW 51U/S S5 sl 5 s 8 enlllas wave
> yin 0330 PPOBR 3wl jloy (80D (S s 3 032 IS G b 5l G gl 5 33 Ko
33 S e b3 gl el L Pulsed U/ 10

Pulse repetition frequency -!

Pulse repetition period -2

Pulse duration -3

Duty factor -4

Spatial pulse length -0

Al 3yt ol b S 3 o8 ool sla Puilse sl i o Lo {PRF) Pulse Reputation Frequency

.ol KHz S Hz o

Is High

N A o
A

Low
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ot Pulse < o Sl Sl o 5l Ol :(PRP) Pulse Reputation Period
3,8 ) g Pulse

.ol Microsecond  Sec of a1

High

o JAA AN AN
VV VV WY

Low | |

Pulse repetition
Period (0,2 ms)

Ol sty aalaperiod ol 5 3,8 5 s T pUlse K 8 el S ) o Le :Pulse duration
iles dsb (Ko -8 & s 0 Lo pulse slaes Sonography s . <.t Microsecond
Jsayss oy 53 blo Pulse duration &« o3 Jloy S 5 4ol G 3l ojlet Duty factor
2% al) L

pulse duration microsecond

Duty factor = X 100
Pulse repetitions period microsecond

sUls 31 Wave length sUssi b 5 s pi &l pulse < O 51 &S ol lews 51 &L :Spatial pulse length
. il Continuous il L pulsed U/S s Propagation speed ..o mm of asly 1iSs S

Wavelength
(0,5 mm)

_r

High

Normal

> Distance

:jg_

Low

Spatial pulse length
(1 mm)
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wigwl yl sl 3o 9 03,

Aile (K] il ile siS 0l oo (651l 5 wind 5oy o No radiation - <
cos gsbail o 5 IV Keray | asle liles ol aslis 4 m Econamic - <
cog e s el 533 sy il A alae ol Painless -

038y (gt e 4 Available - <+

L plhS Osk e Jes L s Rapid - <

VP sole 3,051 a8 5 ps B3 & <55 o Nomeed for contrast media <%

:.L_'n‘,_..»|l;_”‘.;\_h¢—;>j A

DA g War 33 Koo Sy empe 3y e, 1 iled with gas o sl organ eulee o3

Al sl OIS L e SIS Ly S Sl Syl s s Ol
«Sslael (covered with boney organs ) e el sl y Ol L aSiliasl lae ;3 o s
placenta o olo b oy 4y 5b i Placenta lee il 3L odd oddyy olae saions oy
33 Son o S 5 Jlob 03 5 Lo S 5 3 S il
Gl 035 S [ Ol 0t Dol B oo it e 5 Sl 0l o dslas Cgr T
Sdme ol Transvagingl gless b bl Lilas OF s (gls s poms 51 o g (sliael aulan bl
2 138 b 31 3 sl BT L 0l o AL 5 1o S e 5330 0
o sy b b Kol s gl QW s (B O i Sl s Ll ST
cdslaie oy o Vb e G e g agbas 5 Ay el S5 3 L s gy Jlaiad

G sbol Al el
o o |5 5 peaS s monitor , transducer L probe Ll sdes Jis e 3 Jslal 31 cpnile

358 Sy BB andlas 30 gliml SV O (g5, 5 Sl mies Monitor




ol s g o il bn g sl Sl S0 s 03 S 358 i s « Computer

S eslind 350 0 gl 03 305 oINS U 5 Ko g go Dy g 3 Olimas s o x5 (e
2,8

il Sov K0 S8 &5l 6d )l etS bk dews K31 osbe Transducer) Probe
e ooy £ s Pulse-echo Principe < Kz, Transducer, U/S casis gls g
sbul (pulses) cllias b bl Coguiae 515 53 03500 bls S0 63 Jlad , Jp )
sobs alox 3l Transducers o ois |15 5 oo w6 5bss , (6Ch0) anfas S50 6 1 5 Lo
ades plail [ bl 5 Vs aids 5 Al piezoelectric material

I s ol S ets J53253; 3,5, 5,7, 10Mhz , . b Transducer .., 2 Range

33 S o 1540 misec o 5 ghdl 3 g0 b gt s e )

The Trbnsducer

Piezoelectric Transducer

1 The simplest transducer Element

Case

Strain Relief \

Damping Material

Transducers convert energy from one form to another;

Ultrasound transducers convert electric energy to ultrasound energy and vice versa.
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The Transducer
1 Array Construction

__—~ Coble —

___Damping
Material ~

Filler =

Piezoelectric Material . =
End View Side View  Fler

:Probe_¢1gf

il bl b (Rectangular) (S o Image- format o1,is Lingar probe -1

il wile p a5 (Sllice of pic) (s o, Image- format (1,15 « - Sector probe -2

Sro s S U S350 S gpsbesls S s 0ogp el plad bl g S5 53l Lol
IS o 4 g5lse Lo SEaN liNe siaze b 5 S 2l o (K5 4 5 4 S aiin dla kx|

3 s o0y Rectangular

5 sdel 3455 « Sector probe finear probe sbwl 5l S ey o £5 o 5 Jyee Convex Probe-3
o2 by ol Al Sl dile 3 Ko Oy OF 51 e pas salizal iln LT 1 5 e
s3Ys ol
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i it
1l i
il Al

il ''|:|"|'|1|I"lu'{|||n|l|||ullwI IFIr |

r"{" gl |g"|rli“'r'|U|
JII'||||.|Ir|
Ml

)f}mlmagafurmat&ndblsmurﬁ&ﬁg ,m;mw&jg,&@yr,;pzﬁ

3 ae oo ( Slice of pie

/ / : u:ga:zm
; ~ SN H

! & ’ e DEPTHe

; g 1

PNR = 04D
554 N

A% 0 1 1O

J-l}]:-lu oke dile U;Ja.ddl.«ﬂﬂjdxlzw QM}&)?}QL{L}AQ@}JW‘&”&’Uj)&&?}

3o osbind il 3L Linear o 5l a5 0,
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Sl s OBD aile Vb slisel andlas 5 Echocardingraphy s 5 ol Sl aules g
33 Son sslial oy 8 loulor 3L51 oy Slils S 4y 5 0350 S el o Sector o
Sl 02 g i B3 b g B

Transvaginal -|

Transrectal -2

Inter lumenal-3

Inter operative-4

S arge ol glr g A 5l S sy 03l cuddse o Transducer gl o) gl

P LT Cards K e O ges aulae 0L s Sonographer S| wilie x4
Golid DS e wils S CnSL- Transducer VU 5 ssis anat 355 LiL @il
033 el VL gl e 5 OT 8 8 w0 s OF oslb & sy Transducer o S, 55
33legn 2 1 )l b 0l ol 5 YU 5 0355

5 oS glanys Juae glasys b ol 8 Ll Sl e 55k L aules 0L 2 g0 Sz I s
03308 (S O S5 03300 Ol LB 0Ll 3 a1 i gla (S a3l e 2 YL 5wl
Ol 0300 Sy Jad o OIS = 5l slad G a s abj o e 5 el 5 S (Salen 4 25,0
3 ki jls 3 e oolizad Transducer sl o) sle gl &S SMasl . ol 3 Slolas oles gl 2
.Lil. Compression , Rotating , Tilting or angling , Rocking , Sliding

Catd 3o &0 Cund o S sltransducer S5 oS > Kl osle 08,8 S L 0l Sliding 1

il Sos g by s aslym ey Kl Ko
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a3 Gda syse dbi bW oy ol S > 3l o Le(in-Plane motion )Rocking 2

3y90 a5 b 3jlese 36 1, Practitioner L s, dais VUTransducer osls )3 L« of

Al sdalie G e 5l

Jsy s b wsly 5l psad 0L 5 wsly sl s (Cross-Plane motion)Tilting: 3

a5 ealis je K ) (Plane)clzb ke Olse TilHNG L Oloees, sl gAS
sle g Ul 5l 1T sae K (oYL Transducer L Probe s > L &l ;.. Sonographer

.lil.u odalie <k§)l}‘° jYLv ,J:‘J“l)n) ilises
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B Sl ghie K 3 ppai 4 Cele VY Csla ) Transducer osls 5,5 L :Rotating 4
23y S8 sl Jlose by GVsb o Wyl e sTransducer ool 5 03 ;S

s Jlo Card e S

o s lastle gl i, e e VL L2 Ll 58 05 S by by Compression .5
o ) s 1L Compression s sl ;3,8 &) s 055l Llkas & Response 0 5o

‘:;Q)Nﬁf&?‘)w‘éjﬁ‘):l{}
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QL St g Sty 50 ool sl el At sl 03500 (S g ol Ll V-
a2 o il axdls bl ol ol 5ol By 05U Sl ol 8 350 oS S
5 1y 5 Transducer s pe dalyn & &ysopn, Ll Ll s bl o b Ll S
lad eslinad Ol g3 1) &S - GGy s

2B Ll sl awy 0L > .l |11 Tilting s Rocking oley o 55 b s Jlis sk
Moy 1 55 50 sl Jsl by ol b s 58 S slomsl 612 a8 8 I U o il
s &S > |, Transducer i 5 LS

s len S 0T Cupp o Wlad sty ol gl o Gl dSsn b Jeally s ol

.Jﬁ%\)bbﬁO&:)M\).\.J&Q)yu@f)\gj} o

Kind of Mode in Ultrasound . 1 31 > Made ¢1 51

A-Mode - v
B-Mode - v
M-Mode - v

ultrasound 8 (il 5 sdee IS 51 Sop ok eie Amplituded Modulatation 51 A- Mode
o Sde axl (g simee Sl 2ls blse BChDfTEE cls Ol andlae s MOdE nl 512 55 00 Sl &
esliza of 51 echo encephalography s Dyst G adss 5o a0 35 il e 3o b 5 ol s

.C,..ulcjszél'ﬂudﬂ w|‘)j}4\)JM
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5 e sl el wules gl By cpl 5l edd gxie Brightness modulation ) : B-Mode
ades LS Bright suces bl o 3 151 cdled ulad 3y o3lisul adoas slLiasl

5 Wl Ll oS > b s S lasl 4 b s S s e Motion mode 5515 -l M-Mode
3 30 o3liz pEho cardiography 5 ol ot

: Kind of Cross Section b ¢1 1

Longitudinal section -1
Coronal Section-2
Transvers Section-3

31 Probe oysb s Bl cu gt Vb e 4 shais S &) saul s ¢ Longitudinal Section

Probe marker sais ool sl 0L = 53 5 palaive alone 1y Lo 5 osls condye o5 Right o Left s b

c 33 Kn s 03, Puinter o ks

Longitudinal means the image is oriented in the long axis of the patient and may be sagittal ,
coronal, or more often, in between. The patient's head is toward the left side of the image.
y
333 8n peds A 5 AME iy oS 03 11 (5 5b L gie chade ey ¢ Loranal Section
s seon s LEft G L Pointer & &y p0 53 s Ls 4z g2 g5le G b o Probe marker i s

Lk
o5 Left 5 Right « L Probe marker 5 o5 5 s 034 & olaie 512 Transverse Section

55 Koo il aylas gLl s Monitor

Transverse means the image is oriented generally in the axial plane of the patient. The patient's right side is

displayed on the left side of the image.

: Terminology or key words

Wy i othn o WS 25 1 A 5 s (Bright) 255 s & 3ol ol :Echogenic
S s L0 S i s Jlay s g 533 Sn Al Jloyss bl K 181 5 0n 0
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S 5pd i SIU L el 5 BCROGENIE alS ol &) S S 48 5 p00n 4SSy 3550 IS,
ot K S b e IV oo Bohogenic fo,b - 4 S ool

L OB G 03 s b BOND 03 5L 5 e BOMOGRNIC sas 4 35 #3awl .l Hyperechaic
ASr i oy 5 Ll

S 33 Sor MBI K35 N w181 5 ot Hyperechoic Jslee 5 echogenic e « :Echarich
Cil ool Jby g o ks o (Brightness) s,

SNl S o S a T80 5 il (BEND 03 oS) 0350 Kb b e« Hypoechaie:
G 418 o, RENDGRNICHY o5 550 458 Sae 13352 IS s O Al 53 il sis Loy 5 23 Ko
- s Hypoechoic .S aglis o 8 25l 1 5 (ot hypoechoic) o 8 45

XS S5 oy < 151 S 55 e 1S Hypoeohoic o y4ce 4 Lo Mool o Echopoor
el S Il S s B0 05 Olezst b G scadilis #Sasl ol Anechioic

<l a0 echoic Jslas - | Echafree

Al |, Hypoechoic saslie ~Sasl .l : Echolucent

Ay 815 Ja)b -« s echo o o5 Echopenic

Ll b3 Slasie gls o mlo 3l ghes (g b gl Olazsle 51 ojle Cyst

Good through transmission - @

Well - defined border - b

Posterior wall enhancement - ¢

(Posterior wall reinforcement or strang back wall)

An echaic or echofree - d

5,8 3 o 3550 NS ol aalllas s et &)y DyStiE oS ol 2l

Ly M5 Sae &g 4l SO e 3 oS ol (6 30ai w31 &L :Frame rate or image rate

55 Ko 3 Al Vuprobe e bl s L s real time scaning s el s e refresh
- ot 13-30 rate/sec Fram rate < sl s U/s - s ra 151

sy slchogenicity 11> « L Homogenous

il o slizchogenicity sl 5 -L Heterogenous

iS5 DySt U 5 Al 518 s lkis : Trans sonocity

LS 0SS 5 Jrptae s Jal b Vs Artifact:
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e b s axlu il yze Homogenous s Cystic ol L 2 g s 42w 55 Acoustic window

3l dsbn 1y e sloma 15 03503 SEAN (5l 5 35l sy 1y gt

iy S Gl A8 s ol il gl cle g o 0 G e Sl sk

Coa 4y s o s e VU PRODR 03l S > U 0ol s edes 5l &yl : Sanning or scan
il g Mg e 4y e gla

LSy Gt gl a ) o 03\ Acoustic:

il Interphase s> o asis LUl 5l o Le Resolution

- il calesa elasticity s density s o6 £l 5l g 5 ol e 51 5L : Interphase

ilo Zladl 1) Sg0 40 3985 5 & e (Image depth) Penetration

0
Typical imaging depths for several

s frequencies in soft tissues
JImaging depth decreases as

- 10 MHz frequency increases because
10 attenuation increases.
15 7,5 MHz
5MHz
20 =
3,5MHz

Sean ol js g axil wsslae 5 528 5l osle s (Power gain) Gain or Master gain

Atenuate o axdl oSl Ly 265 38 g5 53l peils 6l 0 anl oo, s 0350

3 gian oslinal 55 e amlu sdows sl s Slate o, Bain Compensation 51 5 3

e 19m 358 Sl s ey b 55 s 08l e g sl 3 s 1 Bell LAcoustic Coupling

blos Lls [y b3 llze 5 od oslizel Wi 5 s

Hypoallergy U ol 05 A

e S5 o5 ol ol o B

355 gud oS aylan Ol 5 n o 3 oS0 sl sl es i 0

xswm&;ﬁbwﬁcb.[]
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A L;'LAA{L»lA.:;'-LdC,..ZJJ\Jg}ﬁck.«r.b}muou«ﬁd,&bé&:é\)lijle;ml;;)yp

iln o s WG L

ULTRASONIC DIFFERENTIATION OF MASS LESION

/ l \

Cystic Solid Complex or Mix

ws5 lause 3 Classification esgs oS ales 56Kl Solo ol & Slonds S8 8 i 5|

Practical classification

Simple cyst -

Complicated cyst -1

Loculated cyst with thin septa -3
Loculated cyst with thick septa -4
Irregular cavity -2

Homogenous solid mass -B
Heterogenous solid mass -1
Infiltrating tumour -8

ey b3 eVl Ao G Lt Position |, Anatomy 5 size S5 L s nls clasia s
Transounicity |

Contour-Il

Internal echo content L , Internal echopattern -l

sdos 3y & g RHBNUAHON -5 53 iS50 O 51 g 4 30 S e : TrmSONOCLY |
sl
el
Water is good transmitter with little attenuation or no attenuation= Good through transmission.
Adense solid mass attenuates sound = poor transmitter.

So solid mass like stone that only strong echoes are reflected from it's leading surface = acoustic shadow.
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BEND sl 3 5 5 a o okis s DSt s’ S il s o8 35 Ko Bzl (g5 gl
35200 o> BNNANCEMent or good through transmission sLj ous L s
poor , solid <5 ;5 L posterior wall reinforcement - ( strong back wall echo ) o3 as
- Lilus 3 g 5o through transmitter
03 b aules KL Lo wsls s |y G065 a e als K il adlas lontour 1~
b laghes 5 a8 8 o) il Ll Sl aslan aSL sdels s 335 ilo shas CONTOUF 5 50
ol Al g oy
For example
[-Well defined, better defined, reqular, smooth, indicated an capsulated mass ( most probably benign lesion)
2-Well defined except in a certain area
3-Poorly defined.
4-In separated form surrounding tissue ( infiltrating)
sl il U/s sl littrator s Lsesz( int. Echo content) Internal echo pattern
sl ol artifacteys e cod ke ST K 3 o S 3 ol e S 5+ BCTDTE
S5 6 S w0z internal echo pattern b dis (g sme anllias 11, 550 ois 0Ty s ECHOGENIC
cyst L i Hypoeshoic 5 sz, sde S i o ((gsliad s ) lymhoma ool Jlee oy azils
3 K alallis
A5 s S NS o33 5 Ul ol 5l solidmass s 1 ks 5 Solid mass
e 03 Sos oS L

S Gysbosp dalr 5 KanS NS S i ol glls gl I L 5 Complex or mix mass

S ol el Cood oSyl by A3l ater  OF ol (sl o COMPlEX S S 5 5 53
33 8 et 5 b land JS8 4 S ey LIS oS

70 % predominantly cystic
o T30 5 dae S5 o)y e iyt S

Complex mass
L>-70%  Predominantly solid
gl 01300 sl esls LSCos Ol a3 1y sl o oS
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Upper Abdominal Vasculature

Abbreviations

I

I

|

. A0 Aorta

:CBD Common bile duct
1 GB  Gallbladder

, GDA  Gastroduodenal artery
I HA Hepatic artery

| HOP  Head of pancreas
i IVC Inferior vena cava
I LHV  Left hepatic vein
| LL Leftlobe of liver
| LPV Left portal vein

i LRV Left renal vein

. MHV  Middle hepatic vein
|

I

|

I

I

I

I

I

I

|

I

I

I

|

I

I

|

I

I

I

|

I

I

|

]

I

1

|

| Always:

]

I

1

1

1

I

|

]

1

1

1

1

|
RAdr Right adrenal gland \

1

1

1

|

]

I

1

1

1

I

|

]

I

1

1

1

I

|

]

I

I

o Take a verbal history from the patient—don't
Just rely on the request card

@ obtain the results of any previous investigations,
Including previous radiology

@ consider the possibility of multiple pathologies

RHV  Right hepatic vein

RK Right kidney

RL Right lobe of liver

RPV  Right portal vein

RRA  Right renal artery

SA  Splenic artery

SMA  Superior mesenteric artery
SMV  Superior mesenteric vein
SPL  Spleen

ST Stomach

SV Splenic vein

TOP  Tail of pancreas

S g o plB 3 S ep Lyt oge 4nd S Gl ot Abdominal Aorta oy

.a%:ﬁmﬂo/@l% 3y andigd o gl 53 50,05 I 3

g

=

-
<

,ﬁ |

CELIAC axISh




B Loy a3 OIS 53 63 3 LB gl 13 3l 3 e b 315 el &l S Ols
¢! Aneurysm Jlz~! LiL 3cm S g Sope ,a,\i;; Jsd 2em 3l S gl s
s 3l 5 ol aneurysm 1. 1l Saccular U Fusiform (Ko g o el s o

Syt 3l gl Gl 5
<2 c¢m = Normal
2-3 cm = Dilated but not aneurysm
>3cm = Aneurysm

Sl el w8 aiie gy gl 5 Ysane alad

Celiac trunk |

Left gastric artery -|

Splenic artery -2

Common hepatic artery -3

o) s clad |

Right & left renal arteries -|

Right & left iliac arteries -2
3 pon pgne 3l A 55,315 13 sl Sl 51 5 0l oS e G5 e S

s ol S ks Gl gl 5l b Ol G gls a3 3 0L 5 ) - ¢ Celiac axis
oy obd s (5 ol (e aond 5SS ol and s dips 4 O (GAS i e
poas Lgul Al 3 s 4 oS il Deliac artery s S left gastric artery o s sne
S il oy i el s Slulis gl amd ool Dastrodudenal artery . s pi
o s il gl cand Jlabs gl DBD o ke S 3 03 02 sl
Sl o slaay l 8L

sdas , ol S b 4 S aiiw Celiac trunk 51 oL 3 o) —: Splenic artery  Jbb ob

o s Lled o W SOL O3 e 5o e 0 0Ll e Ll WS O
il St oo &) s e G 53 0T edes gl 1 53 100 Wile g 0L 3

SslS 0L iy a8 S wine SMA s 5 ooy o) 51— Right & Left renal arteries ¢ s -l &

5 gin o3 oy DROUDHUS sy a4 gl A1 35 0L 3 el s o e VB il 53 e
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S s el 31 0k,s ol - Superior mesenteric artery (SMA) ol K 150 0L 8
oo 53kl s o 0L ol el 4 il s B8 e Celiac axis 5 51 2l
osll G 0 gl Sl Lgul A1 53 5 Wilae (il S by g o gy K Slo o

. >}.ﬁ.:.4 o> S,:Q}_{il
0 05wk 5 gsbe Sl Oyt opsbapd 5 g sl 5l GVob ke 53 8 0
b (S shels) adle oly adle cul 355 o ke S5 4, Left renal vien o (8 ey

s 520 5L Nut krocker sign

56 S Obys ek |y Lelige trunk w53 ans sl o ol «lj -t Seagull sign
3yion sl Seagull sign el s s stss iy JU IS5 4 Jlib

A sl ol Asle w23 B (g5le Sl 5l O o asly Josb s st o
Sl S S S gy Sl 5 33 Kn a3 8 51 2 ol 0 s aibis

‘J}ni\-:ﬂﬂ-ki.)

» s el 5l oL, ol ¢ Inferior mesenteric artery ((IMA) (i &bl byl

g oadls Wbl Al 5 s ClhB s aiie e 3 Ui, wd S Al o gl gl Cand
.;};wr,w;ﬂﬁaduw

P Left lobe of liver

/ - Stomach

¢ - Body of pancreas

Coeliac axis
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Hepatic artery splenic artery

Superior mesenteric artery and splenic vein Left renal vein and right renal artery
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Anatomy of the abdominal vein

1090
soals Jnl b cly 31 15 0 M had sls i 05+ < Inferior vena cava

il g g S QUL 52 018 53 mly i S

L s esy Ko S Logas arils izl : Inferior Mesenteric Vein (IMV) Jiv o 2150 w5
38 aam by IS 3 e Gl s b e 03 1S Jlnbs 5

"\'SJ":‘L‘}”}‘“@"‘)M)L@} SLos dj" r\.o.; JUJﬁMEUFtEHEIn \:J\.: E'SY)

ot e il S 5SG1 li hls Sl s Sl 0 8 o 5 Sl wnd 3 0
33 S sasis Hepatic Veins Lo yast U8 asyl 3l i 5 Gy

S Sl dgs Job by il fou o il 5 g Cad K Confluence
e 3 (Aalos e 68 Dbzl aibe 07 ) Confluence ol o b s

s Wb a b Sl 515 0l sla Cnd 3 5 03505 o | 4S 0 - Hepatic veing
& A8 =0 5 5 Lile Poorly defined axie o bl gy ol ol 0T sdes i
s Wb S pe ) O e 5 o B b and 4 5b 0 K o i
Vb e G b oS w5 s K V0w 0lals 0 Sl s csol. Renal veins —: g 48 o5
W il e gie o310 G 330K SMA (e 150 0l 5l o 31 oS 31 S 5 00
33,5 dallas (g5la) ol waliessly

Glogl czadls 10, cdl S 3 WD e en 3 aKal gl IVE gl A1 Slons guas

il e VD ol g g3

Calylsl (eurve Gy ) e (K2 VD

S50 e RIS 5l e S 2 030250 S0 et 8 S as S Iy -
R

Aslgn 0l slls o 4l 3 03 58l s slofs IV -3

sk S 5, 0l gl b s w ool 34250 VD s Respiratory Calibric Changes |
S b el 00 Sy o S 0 R Sop Ul 5 e
wilws

31
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Left lobe of
liver

sV
SMA

Talil of
pancreas

Aorta

TS at the epigastrium. CBD = common bile duct.
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KEY TERMS

Acalculous
Adenomyomatosis
Agenesis
Infundibulum
Choledochal cyst
Congenital
Empyema
Fibrinous

Fossa

Hartmann’s pouch
Dens

Adherent stone
Kink of septum
Phrygian cup
Agenesia

Polyp

Impact

Gall-bladder

Cominen hepatic
duet

Cammon hepoic
dUC"

Common bile
uct

Comnon hile
luct Duodenum
Fancreafic dugt Pancreafic duct

[Wirsung)

/
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GALL BLADDER

b3 K21 31 (K 4 S Ol K51 0 jle K3 8 gm0 501 510 Anatomy
NV PRV PR

Egq - shape cystic structure
S - shape cystic structure
Tear- shape cystic structure
: Size

Wide =4cm
Length =10 cm
Volume =200 cc

Thickness of wall = Zmm

Gy S P15 5l 368 (g s 3 S e s 3 ko S o i 31 : Position

g M 53 o s Neck 5 Fundus, body s cod s glls sl LEIVE pls 5 ooy s 5

oy 4 0T or 5 o 4 oo e 233,50 5L, Hartmann's pouch ol o8 oo cnnd

. (Not areal septum ) U o35 ii> slis G oSss Koo sl Kink of Septum L Junctional fold
fossa gall- s b « Portal vein <l «ns 5l s <l echogenic L G: Main lobar fissure

S S Jasb Sl s il Lo anS b s g g plany K 5 s sl bladder

.::Jf«éhbl,:a‘;\.ﬂ”jl.xib«jljé,p

15 R &y Lo 4 aules b3 s e «_Technigue of scan:

Sub - costal scanning

Longitudinal scanning

Transvers scanning

Intercostal scanning

b5 2 Gros i 48 350 Al o 355 23 ko &S silae g SUD COSA

53 Ll 3o e Ldor S (ke Bl 4y g 003 TR B L oo ks 35 00ty o)

g gt ool g el (e s S 03 355 ol 51 Excessive Bowel Bas 5 Gl ol e

ails )3 s xyphoid « subcostal ;s ) ilas oM U s e G L Hepatic Vein abe

Ll
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The gallbladder: (A) LS, (B) TS

(Fundus, Body  Neck ) 140 s’ ilisis sla o SV 5b 3 < probe =238 L Longitudinal
.(nf(?atEh Lot @L{:l ol 3 ) Res Ca) MG

33 Son ol b S 03 Cogr 2 pmies Oyt | oo 4§ olake )y > TTENSVENSE
SLd <Porta hepatis el U1 jis enS o aslis 45 o35 cuy3 3500 nl Cu jise AntErCOStl
(S G2 3 oS s S ) wg e axle 020 6 b (DS a5 B8 )50

.:bﬁ»cﬁbb)&.‘q—ﬂ

=

Common hepafic
duct

/ \ 3 Cysfic duct

1 Galblodder

Common hepatic : Commen bile
duct E

Common bile
duet

Gallbladder

4 .
Pancreatic duct Pancreatic duct

(Wirsung) :
Ampulla /

F‘up|”u
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PATHOLOGY
GALL BLADDER STONE

Six ditferent sonographic appearance of gall bladder stone

Ball bladder stone with shadowing -|

Gl bladder stone without shadowing -2

Graveles-3

Gl bladder filed with stone ( contracted gall bladder with stone ) -4
Stone as fluid level-a

Adherent stone -6

«s Dens echogenic el & Cus o g0 &) 5w o 2 Ball bladder stone with shadowing -1

« posterior acostic shadowing L ol es aad bl (o) Hypo echoic aslo Loy
Cadgrge il -3 mm L alfj.a Ll a.bwsﬁ b S D2 Lardy g L Ol

05,8 53 g 5,50 01 > posterior acostic shadowing

(A) Longitudinal section and (B) transverse section images of the gallbladder containing stones with
Strong distal acoustic shadowing. Note the thickened gallbladder wall.

sl Dirty 58 e Lo s s oo Sharp , Dlear , Clean S e L WShadow
- 15l Nondependent , Reverberation

Shadowing 1230 & &8 S 8 b (slo K _:Biall bladder stone without shadowing -2

ol O Shadow o S 8 Koo ) gty L5 clon s 3 nad PIODE. Jlawil Uy 0345
Septum |, Palyp Jleast 53 K b 5550 Ko o8 0 33 Koo b s o Sy o L Ll 038

- wils Iy s, 5o Adherent stone
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bt S et s Kol S L3l s g0 S S sla S sl S LS s ; Braveles-3
35l Ol w3y (K2 ol 45 OF oS O3 5 0 ks |k 4 i - 55 BEOgENIC
5 Koo o L o Gy i Ly 3L a2l L 5 AL axils Shadow

Ko o g2 38 g > (Dl bladder filed with stone (contracted gall bladder with stone)-4

O BChOgeNE -l US JUS 55 o 550 pobe osb aline |ho S o b Sl
o3 Ultrasonic « ks s 51 5 Posterior acostic shadowing o s 07 s 1io Cus g 5o
esloin Jos 3 5sb sasis S Mgl ads Js S5 e« Dundenum

ol b sl i 4 0 e Basgad 1 RUD egos (6500 el i) 5555 8
5

A B

(A) The gallbladder lumen is filled with stones, causing dense shadowing in the gallbladder fossa. The
Thickened gallbladder wall can be demonstrated separately (arrows) from the reflective surface of the
stones.

(B) A small layer of bile is visible between the stones and the anterior gallbladder wall.

b Paein coly eas slechogenic L 3 o Main lobar fisure s sai e b
s o gall bladder ast e o Land mark U s, 5 436 5 555 4 151 Gall bladder fossa
il s 15 Doudenum e

aeS M o 3L g e ST1is S e Bl o ke o U Change the patients position ¢
L dal g oy K 5 oo

akie | o enS Lol an & pae e s O 0 o —Have the patient to drink water-d

.s:ﬁgcéljﬁsﬁdf@pﬂé\&
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: Evaluation of posterior acoustic shadowing -e

Ll il | depended I 5 s sharp s clan, clear .3 o shadow 1,5 S @
il Reverberation iyl 5 o5, Dirty o 8 shadow ¢l,ls 38 @

S5 anS Sl K alite | io S 53 Ko Cud g ge &) 5o o Looks wall echo sign - f

;> Duodenum-Single wall 5 Bas <50 s Ll ( Double wall) s e o> S o 51l

REgwav

3 oy e g o 3 53l od 4 S a8 oS ; Stone as fluid level - 3

3 3gn o> BONDGRNIE. Lot | alaf S5 o &y s S ] oS

b sl shadow o &S | do S Jlus o Guatle S S gls Ko Adherent stone - B
s polyp L Adherent stone L 5 edes sls Koo SUKGl &y a3 35 K0 by s o Canss
il e i anS gla sa 5

. Lo Acute cholecystitis (o), o, Wall thickaning  Peri gall bladder collection : -
N i S Sl Coxsn 3 i o 5> low levelinternal echo s > 4 : Sludge bile
luid _ Fluid level 3 a; 5 sas s OF 53 5,55 (sla Ko Lams 5 03505 Jaki ho
25 Vb e vitidbile Uy sludge o s s x5 s 5y 3 st el
.>,.':W.x{>Jiscﬂl;-);}‘»,(:»\;,‘ﬁtim{&,ﬂa),@);ww;ﬂ

Obstructive Jaundice
Liver disease e
Sepsis o
syl Uy Lo 4 Ol 53 Ko s g5 ool 30_95% s : Acute cholecystitis

S g Lo 4w e gl s S impaction Esl 3l Sladly <o ST s sl St JSS
Aol 5 e oSl Bdle 33leme Sl 1) i 4S5 0dus S ObSERUCHON ol oS wLs
Sl 5SS Sy 5 e D |y el e 5 O

il i s S RUD amb ol 5505 a0 S8 i)

e Silys bl e SaS jasis g o ol imaging study oK U/S ol
S 50s3 o L 3gmge Lo S b Ol s o), pathognomonic s s
33 Ks i gl Ll e plas 33 5 disimpact awi & yar iMpacting stone
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—: Sonographic appearance

Cosgmn 33,50 3 Ol ol Lo ans S BILHD T s S o3 S5k o
3iless |y 3l G J S sdes adle oo S impaCt il s o immobile stone
Q)MJag‘e.,tsjam@wlp@ytwlrﬂgwéulﬁ%cﬁ;w
8

 Positive sonographic Murphy's sign e

(amm) el 5 oyl ol 51 Thickening of the gall bladder wall

. Peri cholecystic fluid o
LeNsasbiem ) iy b o s Distended gall bladder (gall bladder hydrops) e
kil S w S
. e Y5 necratic tissue, blood, puss, sludge « | 4w 4s -0, sEchogenic debris e
Atypical forms and complications of acute cholecystitis .
A calculus cholecystitis e

bangrenous cholecystitis e
Emphysematous cholecystitis e

Cholangitis —
hepatic abscess

Carcinoma

Acute or
chronic
cholecystitis

_ Obstructive jaundice

.
Cholecysto-
enteric fistula

™ Obstruction causing
pancreatitis

(A) The possible complication of gallstones.
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Lo e M s pls i 55 e 3 e e J 5 Chronic Chalecystitis

cystic duct o3 o uls biliary colic. <NU> Csliae &) g o s s - Sllstones
. 2l chronically obstructed L e e &) s

Gallstone are usually proximal e

o 5 Ll 35 o dmn Ll ) Wils e olgdl o 5 KL 68 i 4 Jlr 0350 s @
a1y e ol G5 s bl ss S il s b U/S aules s s jlas 515 0K
el

Porcelain Gallbladder o
porcelain 5 .l porcelain gallbladder & <I¥s 1is as s s calification cus > e

ile 1 gall bladder carcinoma S, S1 21 L o | s gallbladder

o ols Somogrphy b 51 5w alls RULD, Soosys b Kats b -Adenomyomatosis

Gwiv
Multiple septa -)
Multiple polyps -y
Multiple commet effect -y

e S S s Ko oS o oReverberation .aartifact < 5 o Ls Commet effect

Syten odsd S5 bty Logas 5 Wbl 03505 e ko 4 Jlr 53 68 Uy 2d S o o
Diffuse - Generalized type o

Anualar - Localize type e
Fundal type o

e -

Acute cholecystitis: (A) TS of an edematous, thickened gallbladder wall with a stone. (B) LS with a
Thickened wall (arrows).
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Palyp of gall bladder
(Non shadowing stane)

Byt sy IS5 g3 ko S s Palyp
Cholesteral polyp-
Adenomic palyp - ¥
PP ©ype g5 S Wilee v anS ey O EChOGENIC protension < 5l < le polyp
Lileo 55 5 A=l polyp Adenomic s )5 5 5L 0l slaas Wl S 8 0 el Cholesteral

L ek S sl L S

(A) Small polyp in the gallbladder lumen no posterior shadowing is evident. (B) A gallbladder polyp on a
Stalk moves with different patient positions. (C) Large, fleshy gallbladder polyp.
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oy 5 L PO Ll dlece 5Ly non shadowing stone oL |, polyp o Palyp 5 Ko 0 33

dilee ShAdow osn WG 5 ol bowo

Tumar of Gall- bladder
Or mass of Gall- bladder (Carcinoma of Gall- bladder)

Sogo O yasis Ko B )i 4y aglae GBI 53 5 Sl 33 O3 O 5 03 20 O Sl
L3 L o5 somagraphic o s o1l 55, Ko

Gall- bladder filed with solid material

Focal mass with thickened wall. e

Stone + mass = carcinoma of GB. e

PITFALS
o aeS Cosgrgn pdo o Uk § 65, RUD 50 sl 5 - Absent Gal- bladder -
Trans laparscopic o) > L Kl U 5 s L Full contracted s Jlesl | 5p8 i Ly
Sl 3 o o S Mgenesia il 04% s o 55 b s 0 s cholegystectomy
c sk § S5 Lais 4 35 52) < polyp versos non shadowing stone -
3 ydueads b3 N> s Ball-bladder wall thickening -

Causes of Gall Bladder Wall Thickening

Normal contracted gall bladder

Diseases of the gall bladder Extrinsic diseases
Acute cholecystitis Hypoalbuminemia
Chronic cholecystitis Ascitis
Adenomyomatosis of the gall bladder Congestive heat failure
Gall bladder carcinoma Hepatitis

Chronic renal failure
Excessive fluid resuscitation
AIDS - related cholangiopathy

Varices in the gall bladder wall

Thickening of the gall bladder wall
is a common and non - specific
finding

41|



Slkas Uy papilectomy 51y Jlast 535 sdw s 42 0 5| &y ol s Food in gall- bladder-¢
- 45 L oz | I Choleducodudenostomy

i S 56 Coand 0t DB sl 5 S 035 > b Sl S5l e Kink of septum o
- (not areal Septum ) wbe sz Of e 5V

S s ey Lo S () Fndis gl s Dl G g go 51 o s < Phrygian cup -
03 gt 0> Lila S Olet L

T Y RO R B Portal vein collaterals mimicking peri 6.8 collection -v
S bl 3 le g L vETICES S5 4 portal hypertension

3 i ) i

Reflective shadowing of neck mimic OB stone -

Surgical clips mimic 6B Stane -4

(A) Acalculous cholecystitis. The gallbladder wall is markedly thickened and tender on scanning.
(B) Gravity-dependent sludge with a thick, oedematous wall. No stones were present.
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Gallbladder empyema. (A) and (B) LS and TS of the same gallbladder. The gallbladder has ruptured,

Forming a cholecystoenteric fistula which had resealed at surgery. The gallbladder contains pus and stones, with
several

Anterior septations, forming pockets of infected bile which also contained stones (arrows).
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LIVER

KEY TERMS
. - )

Hemopoiesis
Ligamentumteres
Main lobar fissure
Metastatic
Myelolipoma
Recanalization
Riedel's lobe
Septicemia
Stellate
CHD(common hepatic
duct)
CBD(Common Bile
Duct) o
EHBD (extro-hepatic Falciform ligament
bile duct) E
Mickey's mouse | Caudate lobe
Sonolucent
Isoechoic

Hypoechogenic | Proper hepatic a.

Inferior vena cava  Common bile

Main portal v.

Common hepatic
duct

Quadrate lobe
Ligamentum teres  Cystic duct

Gallbladder
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s

LIVER

Jst 1, LA Ues s Epigastric, RUD e o35 055 1400- 1600 gr. gl,1s o s yoie 4+ il

i ams s sl s ez g 4 sh ar g an gl sl B aS il O a3 Glils 5 essal
|.|g FE]|EifIJI‘ITI ‘]awjj ) Cmvb u)j BEICY d}lﬁ L;aU.; g, o o.l.:.); r-:au.i; 61.1;- a9 9
o3 S el S V0 L H G IS0 4 S i 4 (S5 s 55 o)

Right lobe

Left lobe
(luadrate Iobe
Caudate lobe
Fossa for GB
Sulcus for IVE
PortaHepatis
Lig.Venosum

Lig. Teris

Process Caudatus

LPV

ST
LHV Caudate lobe

Ligamentum venosum Nect of pancreas

SMV

Uncinate procest

RRA
R Adr
Diaphragmatic crus
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4 o o oks ¢5,5 (Segment |) Caudated Lobe 51« Clock Wise (s « s Segment (st
ssa> s Portal Vein Lo g uS 1551 L a3 § &)y (Segment 0-8) & ool o) 5 ( Seqment 2-4)
ol 4l s Infaret ooty 10 55 Ko sl dad Yo 550> s Hepatic Artery 5 aas ve
A8 Jxls 4 S Porta-Hepatis cood 5 HA 5 PV s oo 55 a5 p2emi sis 5505 w65
S 3,5 oppo MV s b s 35000 Ko s 2 3 Sy 4 S 23 K
035 4S5l 5 S 51 (6,08 by alie Echogenicity 1 515 Ko o0 OF 51 A8 515 Sles
- Aol Homogenous L iboce o2ty sols 5 Laln Ll [y Jloeb 51 2y i sS31 610s

L 3oboe Mo Sls 15 3 5 sdss s (sla Cnnd 53 S sSUl Sl 03 4, o5 Portal triad
ok Jlsl ot Lo o Ligamentumleres i, Fissure s.sle 0398 GUI el sprominent
S sl DS L s 48 x5 Ligament 110 5 e oy Highly Echogenic s 4, i
554 «Jlie Hemagioma aole

Right lobe of liver

Branch of RPV
__—— Morrison’s pouch

— Right kidney
Quadratus lumborum

Branch of RHV

Diaphragm

LS through the right lobe of the liver and right kidney. RPV = right portal vein; RHV = right hepatic
vein.

Right lobe of liver

Right adrenal

Medial aspect
right kidney

Diaphragmatic crus

LS, right lobe, just medial to the right kidney.




Right lobe of liver

RPV

IVC

RRA

Crus

LS, right lobe, angled medially towards the inferior vena cava (IVC). RRA = right renal artery.

Left lobe of liver

LPV

Ligamentum Stomach

venosum
HA

Head of pancreas
Splenic vein

IVC

Caudate lobe

LS, midline, through the left lobe, angled right towards the IVC. LPV = left portal vein; HA = hepatic artery.

Right Middle Left

section section  section

"~
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Biliery Tree

Portal triads s.u8s e S OL,5 5 PV ol o Fortal triads s (HBD)  Intrahepatic bile ducts
3 by Gl 8 s sl i sy o Hepatic artery 5 PVCHD) o, slolasla bLs )
R U RN SCOUN PP G-I AP P VI O LR BP S G P P P o Y
(CHD) comman hepatic (S5 coly oo by oals Dorta hgpatic a5 2 ol &8 ot 5l 6o
(CBD) 5 el s s G 0L Cystic duct <l 515 5ssdBM Il 4 s e duct
b S g il 31 oSl wale (D om L5 BB, BHD Ul s 5. common bile duct
5! proper hepatic art , main portal vein, GBD . 5,2 . (EHBD ) Extrohepatic ile duct oL .,z
ol Sde Ol aw aslu s o Wle 5o foramen of winslow 51 Hepato ducdenal lig. 5, b
s S8 sl ool IS5 4 pls s S 05 5 BBD 5 )5 s s PV oS b wle
CBD 5 oe s ot PV a0 b s e oo Mickey's miuse (S5 a5 e cdoie s 5 520
CBD s s 53 5 3ptin s ige o 35S e 58 O3 5 e Sy 35S b
0 Gsl e oS pie B distal gls oo o 2L i oty S Mickey's mouse ol 28
3o 3l e U o 0ddi ¢ jane L 5 pancreatic head s s e L g ps el

coks S e 3 O e 4 A8 gl

Right Lobe -\
Left Lobe -y
Caudatus lobe -y
(luadratus lobe -t
.e.L.':r._W.EJ|D|JE s gsaby bl
Right lobe o
leftlobe o

Caudatuslobe o

e

AS .RPVa
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Middle RHV

Ligamentum teres Figure 2A.6 TS
the porta hepatis

Crus LK

Ligamentum teres Figure 2A.7 TS at the

level of the pancreas.

Duodenum
ST

GB Body of pancreas
sV
Gastroduodenal SMA

artery LRV
LRA

CBD

i,

% Psoas

Quadratus lumborum

ﬁng
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LS G o w0l sl 3Ly o s esses dl Leftlobe 11, 1) Quadratus lobe o
el ot &l i Oy e 4 ks I 5

& 3o Hepatic vasculature alul ;oS S gl Ciiss Ayl 1 L3 51 A8 J1s & bons

£ A8 bl o 5l S, w5 8 )y MBpatic VeI izl 5 w6 i AS Sl oS 5, e

3l o5 SEOMENE e

SISl o 35 e S5 40 4w 4y AS 515 oHepaticvein -
Right hepatic vein e
Left hepatic vein o

Mid hepatic vein

MHV
\

RHV

IVC

B

TS at the confluence of the hepatic veins (HV).

5 Right anterior segment L. s1> 1 3 Right hepatic vein , mid, hepatic vein ., 5 « & L.-Y
350 34 Rt Pos. segment oL 5,05 51 3RAV 51 2oty o - L

ks oS e Loy Left medial segment ot 515 513 LHY S MHY o MV (s G s o Ly
G O oS e Lo Sl O b 1y oy 33 Koo 0L Left [ateral segment oL, . LRV
sb ey o ply s MRV ety Gl 8 e Uy 53 K sl o o gl o MY
shl o o LRV S s Al 5 A Segment s 1y el YRRV o) 55
ol 0 e CiaS sl 43 AS W L 5 ey Ao i Lateral s Medial oS

Right anterior segment o
Right posterior segment o
Left medial segment o
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Left lateral segment

Sl 315 48 b oy Sleris COUINARD'S (e o a5 ol o

Couinard’s Liver Seg| ts
Couinard | American Name International Name
Segment
1 Caudate lobe Caudate lobe
2 Left lobe, lateral segment Left lateral superior subsegment
8] Left lobe, lateral segment Left lateral inferior subsegment
4 Left lobe, medial segment Left medial subsegment
5 Right lobe, anterior segment Right anterior inferior subsegment
6 Right lobe, anterior segment Right anterior superior subsegment
7 Right lobe, posterior segment Right posterior inferior subsegment
8 Right lobe , posterior segment Right posterior superior subsegment

.o 3 13 Caudatus lobe 3 o>~

Lig. VensumUilas -

[VE s -y

Portahepatis o cor S -

Sk LS5 sl LS 1 Kos s 5 -t
S Jlst Lo d, LU w6 o lobe Lyl oy e 6 e o oS ol s
C el (950 s Taist Of el fobe 6 1s Asthenic U sk sas a5 ol s s

:Relative echogenicity of organs from greatest to least

Diaphragm > Renal sinus > Pancreas > Liver > Spleen > Renal cortex > Pyramids
Sl sl s Nonspecific finding <, 520 26500 31 s 51 hepatomegaly st ,:Hepatomegaly
—old bl )

Vascular congestion e

Infection e
Tumors e
Lysts o
Diffuse cellular infiltration (LymphaGleukemin) e
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Storage disease e
Fatty infiltration e

—: Hepatomegaly .o cuo ofylas
e IV Hepatomegaly « 87% wsL18.3cm> us culy O ojlnl 8 a @

- Ll Hepatomegaly « Vs b 55bw cly oS i Ll 5las oy o) 50 @

pathologic hepatomegaly « cJ¥s a5 £0 51 5 wlol w348 5 5de S i wly oS 0 @
bl

Ao lige Erest a= o B 5yl 06l S 035 AS cely o 003 sk 5l oLeReidlslobe o
O aseis 5 33 Koo dallis hepatomegaly U oesy Lol Il 82 Gleails 35 Lgpes

e So S U8 o 0 808 Lo 605b

Pathologic pattern of liver disease

Focal liver disease (Hepatic mass lesion ) -1
Diffuses liver disease -Y
Focal liver disease

Cystic hepatic mass -
Solid hepatic mass -Y
Mixed hepatic mass -

:Cystic lesions

Benign hepatic cyst -
Hydatid cyst of liver -Y

Sub - phrenic abscess -¥
Hematoma (post trouma) - ¢
cystic liver metastatic lesion ©

358 Sl S Ly o3Ys IS ol oKas AS s s Byst o> e ¢ Cystic liver disease
e ool S TPt pl 5 ey 3 g oS a4 s Paly cystic kidney diseasels s
Ll

Well-defined circular or ovoid smoth out line.
An echoic or echofree.

Good through transmissian.

Strong back wall (posterior wall reinforcement)
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:Hvdatid cyst of liver

oy lobe i, 5 pis ods s date b dls oy sem 3 5 o0 Echonococusgranulosa of - fuls
o glasl dlse on 5 48 53 Sladly 1 pOrtal r o b5l e Jule 5 et sl
5. ke b tender liver 5 Low grade fever Ciis s s Salds 5, wle Gyl |,
A Lo o5 ultrasonic o e (s1yls ¢ genns

L e o O e el S Syl sl b« Simple Cyst -

03y Sglite Sl gl &S (gle Sl L S5 S sle oS o g e - yst within cyst -y
cong il Lasldl 38 Lasis o Motheroyst sw S5 oo o o Daughter cyst

{Lard wheel appearance or spoke wheel appearance -v

Daughtry cyst cus s> e ¢

Lok & s o i Falling snow flacks -o

Lalcification ys s 50 -1

Lodlail & ols 8 coS o » L b w0 Lie cusgese The water [y sing  -v
. Llezs Rupture 51 e Endocyst «il> ( Detachment )

e Echonococeus alveolar s x lule o U 51l Jgens 553 6,8 50 S 0 Ko K8 K

S35 e s & e Lie o5 Echopenic 5 s 2 ool

A- Multiple cysts in the liver. In this case thekidneys are normal. Polycystic liver is more usuallyassociated
with polycystic kidney disease.

B- Hydatid cyst demonstrating surroundingdaughter cysts.
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o Diagnosis is made by serologic testing. Fffective treatment is often difficult and may be medical,
surgical resection, or catheter drainage.

Cdi b b3 1 ol &3k Gomplications

35 Ko S S L s b Lam S Olgy Ggr 5t 2, @

3 %o Portal Hypertention e 5o az Coll) s Jipp 2ty @

35 Koo Cholangitis L 06, v g5l in G b 21 40 0l Gsad sl slasl @

Lles oy ok G Jls 4y Lany @
03 sy 0 alie 0 L s Dystic (e £sml J K5 51 gAS sl awl:Hepatic Abscess
Good through transmission s/ s oyst Jls el . ol BCROPENIE LG S 0 G glls S 5
P 3 gn ] 6593 08 Oy 5 A5 e intEPNE BORD (5113 oS i) 53 O G 3 Ll o3

Liver amoebic abscess o
Liver pyognic abscess
a3 S 5,80 Sypo S5k yasis 5 dade JL solid mass oG ale s L Lade Puss o8

- s eehogenic bli L s S s sl G ensas 3505 5Li5 Lmass Y L el s probe

Cdleis dngl 4 SN O3 s OS g pie s dis OS
s, Lile good T ol s TPy echogenic Jlus chls el 45 ol cpl 3 01 s 63
534 i Loy S Narcotizing center e U om0 S s jses oS GV b 3 aasil

233 Km0 Ladl el b 5t Ut sl 4 i 0 bo Lams G )50

A percutaneous drain is identifiedin a liver abscess.

53|
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Causes of Cirrhosis
Common Less common
Alcohol abuse ( 75% of cases) Primary biliary cirrhosis
Viral hepatitis ( B.C) (10% of cases) Primary sclerosing cholangitis
Idiopathic (10% of cases) Drug-induced hepatotoxicity

Parasitic diseases
Metabolic disorders
Wilson’s disease

Hemochormatosis
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LI/S findings in liver cirrhosis are nonspecific and varied
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Causes of fatty liver

Comman Less comman
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Diabetes mellitus
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Viral Hepatitis
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Hepatic

Figure 238  Some common causes of aundice.
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(E) Large necrotic metastasis. (F) Miliary metastases affecting the entire liver. Some larger, focal
lesions are also visible. Note the hepatic enlargement and the lobulated outline of the liver.
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G

(G) Following
administration of microbubble contrast agent, numerous metastases are discovered. These appear
hypoechoic in the late portal venous phase, with no contrast uptake. (H) Calcified metastases from breast

carcinoma.

(A) Exophytic hepatocellular carcinoma (HCC) in a patient with cirrhosis. (B) Multifocal HCCs (arrows)
in a cirrhotic patient.
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1. Kidneys
4. Urinary bladder
|

2. Pancreas

3. Spleen
5. Prostate gland

KEY TERMS

Kidneys & bladder

Adenoma

ADH
Angiomyolipoma
Autopsy

Calculi

Calyces

Classic potter’s
syndrome
Contralateral
Cortex
Corticomedullary
Junction

Crossed renal ectopia
Cystitis
Didelphys
Diverticulum
Dysplasia
Dysuria

Ectopic

Fibroma

Fornix
Frequency
Hematuria
Hemodialysis
Horseshoe kidney
Hydronephrosis
Hydroureter
Hypertrophy

IVP

Multicystic
Necrosis

Papillae

Polyuria

PUV

Trigone

UTI

Wilms” tumor
Urethra

KEY TERMS KEY TERMS
Pancreas Spleen

-— —
Ampulla of vater Acute myeloblastic Cystitis
Amylase Leukemia Dysuria
Annular pancreas Angiosarcoma Fibroadenomatous
Ataxia Asplenia Fibroblastic
Diplopia Asymptomatic Fibromuscular
Double-duct sign Autosplenectomy Glucoprotein
Insulinoma Coronal Hematogenous
Pancreatitis Convex Hyperadenomatous
Pancreatoduodenoectomy Ecchymosis Impotence
Cystadenoma Ectopic Nocturia
Alpha cells Granuloma Orchiectomy
Hypoglycemic Hemangioma Prostatectomy
Phlegmon Hilum
Pseudocyst Infarcts
Secretin Intercostals

Lymphangioma

Splenectomy

Splenomegaly
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PATHALOGIES
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il 313 0TSS5 e sl o 05,5 01 s 151 Nephrestomy
IOl e 53 b5 SIUS 3 oIS 2l dirty shadow U echogenic <Gl e &
(58 s g po sl

, hydronephrosis 1231 U o o5 5 o 5S ,3b 0l S _Aanthogramulomatous pyelonephritis -d

Ll 71 a5 SITYIE o) g, Ailoe Chate S o2 s eogenicity 5 5 Renal calculus
ol S olat o3 L GBIVEBS 5 5 OF 3> Kl s g go b ol pos s ShrUTK e
okl 5

Jlo 00 s wibs ey 550 157 5 40 LDl G S 5508 5 — Renal Tuberculosis —v

sterile pyorea 5 Hematuria 51 2 o SadS a5l aiSs sl 540 055 6 Clian L de 5l
sl calcified 5 iy 155, ey s o A s gRANLIEM b (6550 ) e ol

—: Sonographic appearance

Chronic abscess cavity L Lyl $ « <JVs Hypoechoic parenchymal mass s>y &5
lee

Ll o s ks S TB & o2ily s Calcification 5 soar <o - 5o 26

L Ged5 oo sbstruction 5 papillary 55 S5 o 51 55,85, 5 Calyceal clubbing e

b 3 g5 4 4 bl 0 53 Stricture
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s Shrunken calcified mass v 5 Functionless hydranephratic sac <l « iy Lo oIS &
P

e QB e Llas Ul 53 oy 43 1S hydronephresis oS s —: Pyonephrosis - 4

O 5 od3 S ol Wpl Al b Sl & Sl Ao sy ) 135 S o S s o

Pyonephrasis a, <JYs fluid fluid level o ks s 5 pus filed selvis , Internal echo o 4 5o o, b

g 53 o3 [Sie Jpens hydronephrosis | Pyonephrosis sz oV e sl

33 Sl Coanl Ly e (o), percutaneous drainage o ! Pyonephrosis i

(Focal Bacterial Nephritis ) #cute Lobar Nephrani - 5

Pl 3l 0T K S g e
Cischemia U 5 Uil aodle dile e IS5 4)) b s &) gem ) ChOgENICY 2ol o

internal Boho L CowaS oDl s g 30 el I35 050 05 @

el s Ol sin Uy o33 55 o Jase filtration <50 55 @

3181 S wilue candidiasis J yexs b S5 sl sl dhex 31 —: Renal Fungal Disease -6

Sl b b 4 e Wil 5l luas 1 &S hematogenic Lisl 5 b
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A0- o 5 o bosas 5 (1018 M) s § 555 adS 5> —: Adult polykystic kidney disease

Sl ol en saaze gls Dyst |, Sonography ks 51 sl sl Renal failure (uremia) 51 1 a0

il 3 g0 4JS 53 (il sla ) Variable size | L

Autosomal dominant (‘adult’) polycystic disease. Numerous cysts of varying size are seen within the renal
bed. No discernible renal architectrue is apparent. A cyst containing solid debris, i.e. haemorrhage
(arrow), is seen.

S glle s Kooy 20 Whyst us e Jaw g 15 0 s o slientral sinus echo complex
1> 0L | BENOGRNICHY sLs3l Sy (6 5elS ol Ll okt oy DySt o8 4 ol 5 5o Dyt 0T s
o 333l 1y S 2ol echogenicity L eas sus oyst o3 4 S S8 L Dyst el 1ol

b ol Chate 5635 Gisle |y JUbl sy 3 by 5 ¢V 6,5 5 —: Infantile polycystic kidney

o S il aledly sl DSt Ll ot o> oo S b 5 S S OYSE 53 L S S5 sl Kidney
Older s, 55K S ooy BOhOgENICHY sLs3l ol Ll i s BYSHE el s o35
XS S I AS il S i 3 FibOSES nlss s BORD s3I s children
el i3l 01 K31 S 5 g e
-l L |, abscess | s acute bacterial nephritis > Wiz o
« fungal ball 1,50) posterior shadow o5 echogenic Gl e IS5 « fungal ball |z o
G b iy e Lz Fungus ball . iz eas o anechoic o> 5 hypoechoic (<

.sysanuria  acute renal failure 1 bl
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o1 Sinus Lt (3-8em) sys § S i Aol 3100 51 s S by s - Small end stage kidney

s GAlS il e Libe s G
dade 0l S infarction L, chronic pyelonephritis « <0V o2l ad o35 o 5 g
5 O g Vs Wil edis S sy o pa s esls 0Ll echogenicity susjl oS vl

.:Me.h_;d.(&a@L@gdﬁ»ﬁg&g;)ww@);)u}g@l@l

Aslr il oS ey SIS lls o 01 b Ul azsls J b 2-3Em ejlusl o s oS L,

5 4 s oS as . filed with water 55 < sl,ls o sinus echo <l > Hydronephrosis
s ot el e fole s was RopelS Loges | wlece R pelvis 5 Infondibulum calyx
DYt 4 alie oo sla CAIYEBS sl A1 51, 1 BLsyl 53 s b (S a8 ke s e (55b
S 5 pin ol Lles <3 SINUS BEND s g 5o w0 5 03 BENOGENIC 311> (glls 48 ol oo L

.::&Q)ydﬁij}j&})%umd)pﬁuﬂyst LJJ“J‘“U‘”‘“
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C D

(A) Hydronephrosis of the left kidney, secondary to a large circumferential bladder tumour. (B) A
ureteric

stent is noted within the renal pelvis of (A) (arrow); however, a moderate degree of hydronephrosis is
present and

highly suggestive of partial or complete stent occlusion. (C) Moderate to marked hydronephrosis of
the right kidney

secondary to a pelvic lesion. The cortical thickness is normal suggesting the obstruction is relatively
recent and that

relief of obstruction should produce a significant improvement in renal function. (D) Hydronephrosis of
the right

kidney. The kidney however is small at 7.2 cm, the cortex echogenic and thinned, particularly at mid
pole level.

Appearances suggest this appearance is chronic

a1y 3 K e e 0 5 gl Sde 5 a5 (g5, 5l Hydronephrosis -
s (gl 2aTM Ly ) o3gm jails (64lS otily A3l e 153 OF e wios Hydronephrosis
53 & o Distal o oo 5o obSPUTHON. o Vs o8 wdis § i on i bn s Ly
il K8 a0 3505500 culs s i 51 Pelvi-Uneteric junction.

03534 ge Lot wljblwcﬂy Mild o
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3 s b gte Oy &y 4 Bl i o Moderate @
Asls g sie TS e bl x: SeVETE @
— S gl S L e g g B K G5 Rkl o O
Skl dloy A
wils g5 0 by S
o bl Sinus cho Law 5 ¢
L, bl R b S

CadS gl s Glosl B
ER PRIV JUR
Codd bl Sl s s S by @
SR Bl Sos KL s @

Pitfalls
Pseudo Hydronephrosis

235 o3Il 5l e b el iz |y 56 & 5w ol s —: Make sure the bladder is empty -a
Eoly s Oy by lie Oy 3 4B S O g OLE 35 S iy s aSGUT 5 JUbI s 3L
g o 3l e 3l ey 6l s L oS 53 Zs Hydronephrosis

dilo Ln Para pevic oyst ¢ yome )3, 33,55 dlllis 55,45 5,408 b L~ Para pelvic cyst -b
Ceond 5 g5 5 0355 Lloe S gla Sinus & <5 & Echogenic lus o1 1> Hydronephrosis
-l e Jat 1 Sinus

SIS (58 o s 53 S5 Lyst a1 ,5 - - An external pelvis mimics hydronephrosis -¢
co3g s S S Ll 3 e s

e 5,800 L g pdS s &g ol s - : Renal vein can mistake hydronephrasis -d
et s 1) pasis ) S0e b aslsl Wl edss 8

S5 il Sl w3 S o oo Transplantation oL s o obedl 5 Jub s - - Reflux -e

33 e ) ydronephrosis sl adss 5 00 eslsll o o5 sa s hydronephrosis
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Possible Missed Hydronephrosis

a - Be Cautious about excluding hydronephrasis in the presence of renal calculi, which may obscure
dilated calyces
e lS K Cus e s> Hydronephirosis aseis s osls 7 5« il oY Bl

35 %o Hydronephrosis oo ol ol Saw s g0 |5 Ll
Rehydration 1, L, 0 b <oy ol 53 (55 Koo 35,8 5,00s O Miss sl — De hydration— b
- e SN e s
Flo S b (Staghomn) Lo gt Ko s i go 5 ks 53 05008 &5 o —: Lol

33 S elallan oyl e b aile 058

A4S by Ll 35 Ko anlie S 4 01 5 (231, echogenicity & L - : Renal parenchyma
dbls ol e AS ST (g8 ST L1 Sl s a3l b

el e S S 1 s length Lo o s s o 58 o5ll 53 o2l Length

Sl S g o Jate l,ls-: Sinus fat excessive fat within the renal sinus (Fibrolipomatosis)
SINUS. )3 03530 oond MAUPE & a5 . 55l pore L A s sy A ey i
s

S0 SIS 53 5 035m0 i Medulla G b & ¢ 4lls & 5, Cortex —: Column of Bertin

REPRW NP
33 %o dlallie Lol eMpty loop JUs U & sats 55 —: Pseudo kidney sign (empty |oop)

e aldlis S S oS Lempty loop o sz ,s —: Small end stage kidney
0% 550> 55 &) ,s il s 5o adult polykystic kidney disease oS ,» - Where else Iunki
Asln Sy ol S S L1 5 Job oS LD 4 S ol s
Cdb e s V- hydronephrosis U oas axle o) s s

Uretrocele o

Urinary bladder neoplasm e

Prostate o

Pelvic mass  ©

5 033 xS 0dema of wall of urinary bladder U o szt 5 o Uretrovesical junction stone e

b S e 3 el i sl
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Renal masses

fluid filed mass -2 Solid masses -|
[- Simple renal cyst |-adeno carcinoma ( Hypernephroma)
Z-Adult polykystic kidney disease 2-Wilm;s tumour
3- Multiple cyst 3-Transitional cell tumour
4-Multi cystic kidney 4-Tumour in cyst
0- Calycal dilatation 0- Lymphoma
B- Hematoma B-adenoma
T-Urinouma T- Angiomylipoma

5338 3l e i L 0T Ole sy, 0 ol JUbl 53 0f wle 35— Simple renal cyst
sl e oyst quJ Canolt (Ghyls 5 piin o dis 3o Y= | Uy Oy ez 5 0350 Jgeme ODAK 55

Acoustic inhancement (Good T1)-I

Strong back wall -2

Smooth out line regular, spherical, thin wall -3

Fluid filed area an echoic or echofree-4

53 debris =y 4> 5o Internal echo |, Septation L i s G 03 i b Jsans b Oy

g &3 (338 i i Laeis False debris U Silce thickness 51 b eyst jtow s

Alocoe 1, DT 80BN sl 4820y Slylas ol 133 Kn Sy 5 os 355G | Malignancy

338 dllis CAVK 5 wdip aus Loyl L S cand s« Perispelvic cyst
o iy s 53 (MEDK) odts &) 5o < =2 (MLDK)Multicystic Dysplastic Kidney disease

Cood Mresia a3 MODK 55 I 2B slidl 5 dile sy oy 5 Sl s s
oD oo o 0 Cosle S S jad sl s S 5wy o, oel 32 g0 L (g5ke
L2l B b sl o a s pte s b oS (54IS By 5se s e function
Renal function Lo 5 wilee oS s sl s CYSHC BYSPIASHE. ol ks 5 o5 505 nls 35,05kl

. ( Fetal death) 33 5 o) s Sl 3 S e Csl o g ab b 35 &g g3 il 3 g 0

Sonographic Appearance:
«s Multiple non- communicating cysts wste MODK (a1 8 e 6 e SadS &jsm 4y @

j&é{)},e.byb; u.py; 6)45 (.}’UL'CWJL rU Sy 900y &:)jl.ﬂ:ﬂ éhﬂl.w &b‘:
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3y ek Sygo w bl esg S5 ooV f@ P2l Ll s b LS
- il non-function 5 55 e ot

by Sy 03 s BB e IS 5w~ Hydronephrotic form of MOIK <G 55 e
Radionuclide «les 55 15 oy plos @ Ll o3 gad Jth 1) &S o2l (il o e
Sl QLS | adS by end g @

0 S sdate gbb S b s dols oS 4 Jezie Atypical form of MODK <5 55 @
Al s gz ge S il s

spelvi - calyceal system U S o5 ptalycle st Sl 5l ojle - : Calyceal dilatation

. diles B3|
GBI s oL ead susechogenic Law echofree oL K2 als ¢ s5les - :Hematoma
Al a3 e sl Procedure 5 s Trauma i s, alS s e coand ilas 35050 4JS

LS BBl s s gls Slles 5l e echofree el SO o3 e —: Urinma

Solic Masses

A5l esls 1S5 1) oI5 Neoplasm o 9sexe = ( Hypernephroma ) Adenocarcinoma

Cilas el 53 b S Lany 5 Al Little less echogenic U 5 ey oS 5 4« Echogenicity
Cdleige sl | S 31> oS Wilee 15 1, Bensinternal echo |
3 Sn e a8 s G 5 5 Wile 6 B 181 S ey JNibl 505 S - ¢ Wilm's tumars
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Fibrolipomatous 51 of aseis 5 wxdls 05 Renal pelvis ,> ;s - : Transitional cell tumor
Cos Echogenic zes liis Echogenic o5 as 6wl A1 i 51, 6.8 o p S0
-3 Koo Hematria s sl 5 asy (S0 0T Lasiis |, o2y SIUS o

: L Sonographic Lol & ol i aze— ;- Lymphoma

Focal echopenic mass -
Diffuse senolucency of parenchyma with lass of sinus echo -
Large kidney -

51 S of o3lut o Echogenic | Solid | &8 glay s 51 a5 e —: Adenoma

33 K0 U 05 i 8 ol 5 axils Cond e DOPtRX s Liges ol oM

5 ilos s 5 o) Bl lyls S ol Highly echogenic - =sis 51 <5 - Angiomylipoma
4 Aades 0L 1y o g e o8 DTS00 aylan |21 L 53 Ko i Hypernephroma | (s,
ks el i 5 OOl a8l 516 e ook 5505 SANGIOMYOlipOMA . lis S aiis
ST Gl 3Ly yses J20s 5o Hypoeshoit Clle oaal s s € sl o wxils (g 5% a0 bles.

3 ot 0y

| Prabable ANGIOMYOLIPOMA in the upper pole of the left kidney
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Kidneys Anomalies

Bifid pelvi calyceal pattern -
Ectopic renal location -
Pelvic kidney - a

Thoracic kidney -b

Crossed ectapia without fusion —c

Malrotated kidney- 3
Horseshoe kidneys - 4
Ptotic kidneys (Mobile kidney)- &
Supernumerary kidney - B
Renal Calculi (Kidney stone)

S opl G b Ko i sy o i WP 6 s sl s S asets cosls
33 Kon glan fBEES 5 slas 5K law s &S ol L 5 o3,0 Radiopaque

Sl 6 Ol sl esp e wle bl 3L il Culex D=0 MM ) zis b K oS s

sds oS Ll Ko S owurﬁa.;«s;),s sl K e Lal,>f<¢ Sppw)
.Jj;\:.aa))«aO'MJaQJ;Mﬁ&?}Sdh&wl&ib Gain u.a:LJLJ}.;.:A
o3 o Ul essoi & Shadow 55 s S S aslall G s S 50 () > Nephrocalcinosis

RV W O R TP IN PRV Pyramids 5 S Sl wl-La

Medulary Nephrocalcinasi 6"
Cortical Nephrocalcinosis G
Primary Oxalosis &,

medullary sponge kidney  hypercalcemia ol J yexs ol « —: Medulary Nephrocalcinosis -|
posterior shadow - 5+ 054, L L echogenic medullary pyramid ol 1S 5w dle . Ails
il

iz O Jsams Ol + Lilas @5 b33 5 ime K& & Ypers —: Lortical Nephrocalcinosis -2
Cghessdos S 23 s i eohOgenic Ul 313 50w L 515 Al hypercalcemia

s S la sy b ey Gl Sl e 3) S Ly Dl S o —: Primary Oxelosis-3
5. 3500 oy COrtico-medullary junction e~U s W calcification oF ;s & 5 200 o5 (Oxalate 5|

e 01 4 5y Sl SIS 53 35l s 55 1, medullary pyramid 5 cortex aU e
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O S5 68 cul 51 55 Gy S (gl Ko 352 s oo POSEERION shadow sl 51 s 58
Shadow 11 5 Sior 5l o &2 Ll plad 03 5 opelS’ Cilisin S o b 5y (s s ol S
3 g 31y SHAGNON oy A5 03 gad JUHH 1) &S ples o8 S50 K o0y

PANCREAS

J)‘))‘}J.SY}:U}})QJM%J} RMQ)MSL;Y)L c.,\.c)] Q)L\PLSA};U
Head o
Neck o
Body
Tail o
s e el i sla land mark 1 SOl il s g
—: Vessels

Superior mesenteric vein (smv)
IVE. o
(Seagle sign ) Spleen artery & Hepatic artery

SMA. o
Left renal vein
— : Ducts

5 parls el S sl o oS fle OB 5 e aie oy —: OBD fat. Post ( Head of pancreas ).
e L 1 Pancreas Ty als s s s plalid gl gt sleia,

S lp ot sy oSk 0l 5 5 e e o - bastro duodenal art. Lat ant (Head . P)
il Pancreas 0, el e gls cand Lo

e Ukt o g8 5l e o esp 2o o Y 0T Josb s — ; Pancreatic Duct(wir-sung)
354 e pana 5> phe Ul g3 askid y3 (g5l i 5 e A3 - : -Ampulla of vater ( sphincter of oddi)
N 2238 5k

Tail of
pancreas
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_right of midline, demonstrating the head of pancreas, P, with the common bile duct (CBD) running through
;tf;;?r:ila?nzt, demonstrating the body of pancreas. (D) LS angled through the left lobe of the liver towards the
:)aa”n(c):fregs (p). (E) Water in the stomach, ST, provides a window through which to view the pancreas. (F)
-;I)-Zr?cr:aztr;c duct (arrow) is normally up to 2 mm in diameter (arrow = CBD).
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G e b 3l L cd il iz A SOL las gl = 1 el L aylee K Technigue
L bry Ol Lo Airbubble b o wle e 4ass 20 s ol 5 ot 12 0nce uli 5 5,50

Right side up position <oy a1y 2 1l 33 48 laces 6 5 sb | <las 5,5 5 555 Replace
2l SR e pileie 2o ok Fundus e 55 (555 3115 ol Bl 3 3500 ) 53 03505 elas
Left side Up coxss 3 o VL 5 33 Kr aulao Bl e 5 esls I3 SUBINE Cpns
oy aulas [y ol o stes Antrum - Loop of dodemum x5 1,5 & 5 position

Cos 3l a8 Ca lnbe - oy s oS (Brect osition) aeis aes b aneis Cllow L e 0ol 515 L
5 Epigastric > U s Probe zaliS U s K oy ol il anles 5 8.5 515 L
33 S aglas L (ol 5 Y 1) cephal, qaudal .3« probe s ~

Bowel oz shift st « Left posterior oblique , Right posterior oblique |z o (2 » 0sls 3L
33 Sn ol ol 5L aules 33 Koo S

55 Km0zl BIUCAYONE L 5 Sliasmdd o5 51 (gsdas i 03181 5 by gt g
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PATHALOGIES

Acute and chronic Pancreatitis.-)
Psendo cyst of pancrease.-Y
Adeno carcinoma of pancreas.y
Islef cell tomour.—¢

Serous cystadenoma -0

Texture: ACUT PANCREATITIS

Adult => little more echogenic than liver Lﬂmlngy

Bilary duct disease o
Oldage => normal or echogenic (fatty change)
Alcoholism e
Child => less echogenic than liver. i
Trauma e

— N Hyperlipidemia o

Complication of Pancreatitis: -

pancreatic pseudo cyst.—)
pancreatic abscess. -Y
pancreatic Ascitis v
C.8.D obstruction . —¢

— Sonographic appearance

focal tenderness.-)
s Klessechogenic  w wlews L5 Lol w Ju W SOb gz SO - Textural change . -y
Cand 3 Sl o0 o peny b by i s b S s - Enlargement ¥

33 e Glasdl 5 el Jaddl Ko sl 5 S 03505 0F Swallen w5 552 S5 dem 5l
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o e O ENIAPGEMENE AL 5,55 w31 ol SOL o a1 o 342 g sl Ol S

3 S Round o 31> shape L 51, 55 8

(A) Acute pancreatitis in a patient with alcoholic liver disease. The pancreas is hypoechoic and bulky with
a lobulated outline. (B) Large pseudocyst near the tail of the pancreas in acute pancreatitis.

33 Sn g gn o3lall G b Phlegmonosis, Hemorrhagic V- s Oloees

s ol Dl Sl s s sleudl 5 ol Jaddl Ko Esly 31 S 03505 0T Swallen & Y

Sl ShapR 15 51, 558 a5 o semme OF ENlARgEMENt 5L 5, 5 4l 5 ol SOL oS 8 T e

33 Son g gin o30all G b Phlegmonosis 5 Hemorrhagic <V s olowes s Ko Round of
b a3 S s Sonolucent  e~L. G Jalis | o — Focal enlargement . 4

- Ll Focal acute Pancreatitis « cJVs & Wl alls

Chronic Pancreatitis

Four Sonographic appearance:-
Irregular pancratitic outline -

oo SSL Sl Oy 3 Sl ol s —: Dialatation of Pancreatic duct ( over Zmm)-

il e &g ol SO oy g BTl Sl g ol 4 3 03 e o O g
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Ul es 2o s Pancreatic duct =15 jsCalculi :xCaleuli or calcification with shadowing. -
s sy ol SO il 53 ek caleified Sl s s sl e L

a3l O Size e 5 4,2 Pancreatitis  |~1 . L Advance  |>1 . ,> —Focal enlargement .—¢
Acute on chronic <50 5 5 wbee oS 155 01 > Echogenicity 5 5 Ko ( S8 im ) 03500
CSieaolis 5> i s Pancratitic

Pseudocyst of Pancreas
Tail ;5 b3, o)ls cundy lisser sae s s echofree gpan o5 Ko oyst & jlels

4 oWy spin ok OF 53 5l 043 e i internal echn o s, doSie s Ll SO

- Ll (Bleeding , Infection) Lot & oas 55 e

- 1S 35 Mediastinum | liver | spleen | sbee sLiml & s (Pseudo cyst) Lax

G A s Ml S 8 et s ey wall maturity pseudocyst weidle ol 11

el 350 0T i RUPHUPE s 1555 8 sos aislns Slles 51 L5 S 3 5e 03l
(Adenocarcinoma of Pancreas)

aosp S 0T Gl bl slee o 4y s O eCOgENICHy o5 Hypogchoic o5 < Typic &) 5oa
Ll 03503 6 g 1y sl out fine o o3 S5 il 4, Ll ol &L CANCEF & Vs

33 K et Oslize TRXUPE 5 (i 3 3l S35
OB, s ol oS ol Loy s Ll g Ll I3 whill ly 53 8 oS Loges

::J.<.:a

Hypoechoic pancreatic masses may
Be caused by adenocarcinoma
Chronic Pancreatitis, metastases
Or lymphoma

ol &3 Malignant 5 Benign s 56 55 > 5 o3 556 Neoplasm < 51 o Le - Serous cystadenoma
pancreatic pseudn cyst L 1 o« Lo s sdee S S latyst 1o, cud g0 Jlge

b S 25 3 pim oy BENDGENIE oS G Sy Lo MICPD TSt 5 e 53 1ight , 33 Kn i
e 010 4 0T 63100 05 5 S S el 58

Hypoglycemia el 5 o3 S Ogeysm g Sl W j4e 0 ool : (Insulinama ) Islet cell tomour

A5 e EOOfTEE ¢ gome 0y 4y 5 03 S S5 a sy b 33 K

88 |



% 5t sy bl 5 il Jsine 1 Ll SOL s sleelzs —: Metastases of the pancreas

3t ks oy S o malignancy aVl- s slbe
s S 53 slalis Lol &S o e

Melanoma

Breast

lung &<

Renal cell carcinoma
3 g 03 SC S sl sate by Aoy S IS s Sl #

3 g oy sdaze O Sl ey SiS ol 3 o Renal cel carcinoma leotes #

Pitfalls

Posterior wall of stomach versus pancreatic duct

g0 i 3 M 5 o8l s OV G e D)0 ] 52
o Fatty change versus chronic Pancreatitis.
o Bowel versus pseudo cyst.
0 Splenic art. Versus pancreatic duct.
o G.B. versus pseudo cyst.
0 Duodenum versus head of pancreas.
o Pancreatic calcification versus gut.
0 Fluid in colon versus Pancreatitis.
0 Fluid in lesser sac versus pancreatic duct.

o Horse-shoe kidney versus pancreas.
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Spleen
2 Ol o b Ol e il 3 5 ol o sl cand s b Anatomy -1
a5 Wl O syl 3 posterior axlary e als ol b gl s B0 o oy il
s S ke Cand s sl il el 0 pd e ey ol W adilsg 13T
3 ils Jlobl s g3 AS o by andls 3 Gl SOL o5 s o Db aSU G Sl
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1S 1 G b o6 i 501 33 Ko dioms b 5 3550 5l gad iy 48 oy | SPIENOMEGElY
Sl e S S co bl S
Sl 0d3 S Jlobs 515 Cand go e 3l b s 5 0L 3 oS (splenic hilum ) Jod o o o
S US4 0l s a5 5T b 53 55 LIt G L5520 s S U1l S
sy bt ol i 3 S 5 ovg Lol iy oS aphie ol Lsul Al s S S b
55 Ka 3L, CCessOry spleen L Jlb S alsl oy ol 5 g
Primary probe and normal image- |
& g o S S 4y S ol paid o 53 b (BCD feVel) ST 4 g b i S0
Job i Sy I 35 S 4 o o8 ozl e s Jlonb 0 il iy S 23
St psbe S Slale od e
03,555 Lls 3 S sl oIS Il i3 < —: Stanning method and preparatory measure -¥
ot bl 4 s o G b Perideoubitons sy Sl s wlas 35 5,508 5 1
28 s e Sl o3 s ]
52 o Sl I g3y S s mge o il sks Sl Loy o6 Il o
e Cwgp s endob b e chi 3 or WA o Bl 3 Ul 050
o ne Jonb Jlond a3 (Hypoechaic) low echo level .. « accessory of spleen  Jbb> L)
s o 8 550 3 53 K5 el S s S 5 5 5lhed s ailis L LS 35
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(B) Transverse section (TS) demonstrating the splenic vein at the hilum. (D) An elongated or enlarged

spleen can be displayed more fully using an extended field of view. Shadowing from the ribs (arrows) is

evident.

ke Sy Jloeb &gl Al alan 5 48T Ola glas

dos g basgy e s olite Jbb oo oSG splenomegaly 50 55 Splenomegaly -
33 AS Sl b 5 ol Jged 4 A8 51l b LegesSplenomegaly ailee o jen Jlnb
L S S e SV
s e ol S TO-B0 055 slls, Bem ol (oo sl om spi s Jbb Jib o)l 50 4
Sga a3 1 Ol b3 b 4 sl 31 s o il Splenomegaly e by Sl K
aade 0L 1, Splenomegaly ss 3 lleml i Jlb Jas 31 -
I 70k Job Plasl e b s diled g 1 o o8 i Ll Jlb Jiw LS 66 6 Y
C s e Splenomegaly « s 5,8 )15 Cor oS i s
s Ky 3 b M 5 sl sla s i batls i3 s 30 asly s ST
55 Ko ilae Splenomegaly 4 Wl e says als
4301 b cabies 5 3,8 5 M Gl Ay s el p1 53 Jbeb i LS WIS 6 -t
-l Splenomegaly sas SLs AL Loyl 4dS Kl o5l
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L, 35 Ka il s S esle s Sl 4 Wl asles 0L 53 Jmb oyl b= 55 -0
SIS s e Gl b ST L 5500 Sl 53 116 Sl sy aids Loy adl
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JLAJ)\JMuJiJ Jl?;ladlz;-, r::kuo.l.hmb%«.:b/u ﬂ)\&ﬁi}b\%y

53 S iy Splenomegaly cos > 5o

A splenunculus (arrow) at the hilum of a mildly enlarged spleen. (D) The circulation of the

splenunculus derives from the main splenic artery and drains into the main splenic vein. (E) The left lobe of
the liver,

LL, extends across the abdomen and above the spleen, S, in hepatomegaly, giving the appearance of a
well-defined

Splenic mass.

Ddadee JSE5 B3 OV 1) Jleb abes Ol

|- Infectious diseases such as tuberculosis, malaria, infectious mononucleosis (‘maona”) and
subacute bacterial endocarditis (SBE) are often accompanied by an enlarged spleen. (The
spleen is occasionally the site of an abscess, particularly with SBE or any other bacteremic
state).

2- Myeloproliferative disorders such as myelofibrosis may be characterized by splenomegaly .
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Swlenomegaly occurs when the veins draining the spleen are obstructed , s in portal
hypertension or splenic vein thrombosis . both pancreatic cancer and Pancreatitis can cause
splenic vein thrombaosis.

4 Metastases may occur in the spleen , however , the spleen is not not oftzn the site af

neoplastic invclvement .

T

Lymphoma and leukemia may involve the spleen directly or cause splensmegaly as a

secondary phenomenon because blood production in disorganized .

T

Storage disorders such as Gaucher's disease may cause splenomegaly .
S Do g2 erg i Job b i K ey e Jlob wlis € SV ol s
sEa, aa b B ke lymphama b ysm s s 358 a8 Job & G Jlonb i SO
U ks e myelofibrosis 5 Infection b oy s 558 i Lol 4 Jnb i SO
A

Splenic cysts

Sl oyst s, aales (S5 b il e g L oyst b & ojpu opl 2
A 0 G R oS e O s e LU s
L Ohey S 5235 Gy i L LAl Ol b &S edes Sl Jloeb CenS sl e

.Mﬁglbnﬁgwgﬁf@ da oyl

Small, simple splenic cyst.
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Focal calcification

O g dsens Logas Ll granulomatous disease o <J¥s calcification o 50

. il Tuberculosis Histaplasmasis

. Lil atherosclerotic disease clasls ,s Jsans ol S 5l e Splenic artery calcification
Granulomatous calcifications e
Splenic artery calcifications e

Splenic artery aneurysms o

C

(A) Solitary hypoechoic splenic metastasis from melanoma. (B) Metastasic deposits (arrows) in a patient
with gastric carcinoma. (C) Disseminated metastases from breast carcinoma affect the spleen, giving it a
coarse texture

and lobulated outline.
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LIRINARY BLADDER

Anatomy - %

K

Technique- <

K

Pathologies - <

Urinary bladder calcul -A
Urinary bladder tomours. -B
Urinary bladder Infection -L

505 K S s K5 s OU S g b 3 S Gy Sl ke Anatomy
e oky e (S5 4 LB Vib dake 53 55yt oy TIANSVENS chade 3 S5 e 2
23 Ko shos lis O G e O i 5l day & i D30 g0 53 2]

- s Jows il 3 zend Ol Symmetrical less more square on transvers section)
Sl s 5 FMM O3 5 53 ailie Sl Sl 3pie s L TrGONE oLy dades 0251 L
WL 0l 0sg 53 ilie o Gl dudr DUy s 4 kL A L MM 03y J
e BN 4 6 s s €lio a5l s 5 55 8 6Ll Amm )

O Bl b8 Gipm s o sl e b5 A3k 3.8 et wle s Sl s jge5 oS Sppo 3
Sapo 3 e g okd Slasil dlie Sl Al SV 5 skl ety Gl 6 Gl e Caad
space- occupying lesion s bladder outlet obstruction 5 Trabeculations sbsjl o cots y alsess
A.>.>J><:4 2 Gl Sl

reverberation cusprpe ol 3l s ol s S BoholreE 8 ma Lol wle S s o
4 slice thickness artifacts , noise s 4> 5o s oa s artifacts of the anterior abdominal wall

3y o> BOMOMTEE (6 )50

syl Bmm La o e (Kee U/S k5l Ll ows b g s s Ureter
.:fi:.aa.\i:x“lﬁsﬁ-ﬁ()iwduwjadu&t{j\ Jb@y s N
3 ps oo Ureteric jet phenomen S U/S s 51 5w ) siate lais 0 wlis 40 > 511500
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Mustache like structure |z« Seminal vesicle  jlatlo 6l liw 5 Cils s Male Anatomy .
s 15 Prostate gland of liw s« s ls 513545 s
R ey e S 35 3 s Sl s b M 5 il 3 Lo 5 o female Anatomy
codyd S Mo aibie 3l o
Symphesis 4G > |, probe S g5k, 55 Ko 12l Lk S SVl 3 wilie «ules TeChRique
Echogenic s o s & e sla Jlr 5 eboies B i G 1wy o3Il G 5 <2138 pubica
5 phen sy
503 S oslizal water path Koss 5110 sz s> o« Reverberation oo wlie i3 s
33,8 osliza Sector U Trans rectal sls probe 51« s pice osls o 5 lax
sl Datheter oo 5wl Sas S 1y 50 wle Lo e o Vs Latheterization
53 K (inflate) (52 L 5 Bag- catheter o zoa L, 5 42
Pathologies

Sy 3, Ko g Solew UFS by w5 i pus — Urinary bladder caleuli |

U ol er 03505 abl>! Echofree oL 151 G bl as (Ke) Echogenic el G cus o 5

Slade pen o lods § buy La e Cuniss i L s Ko Posterior acoustic shadowing

Foreign body s s 3o 51 b 5 e Sl & 5 <l Echogenic o we S 57 L Tomour

3 35gn oy bohogenic 3« clot o5 wlos i U ss S i j6 S (el0t) Yyane b
il (g S5 Configuration 5 es56 de wle gl Lo 55 Kon b 2 0 Cands i L
3yls
3 S @ Gatle s BChogenic S S 6l sls 400 p so8 &y 30 4 = rinary Bladder Tumor |
s U8 Loy Gilises Sl lie gl Sl 53 g0 0 Ly 34 il s (gl >
S5 5 el 3)ls Cumdge g5 oS oes Olan 53 il ] Dlashas 01 (G515 5550 53 5 oS
O Sl SV 55 0 31 Lo g 53055 4 e Olas 3 ilais el 0SSzl &
33 Uy e sla ey SHAQING 53 5 o3 yod o i
o3l 0L 1y o by ol Wl Sy oy sliael G o Sl 5l e g0 g5 o
. Cystectomy « <o s y2s osls x5 Chematherapy ; Radiotherapy sl 51
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3 4 6 i sl oo wall thickening s o e s ol —: Urinary Eladder Infection -1
4 Ll Qoo i rbgs d 4 Wl Jlor Zuled g g3, WL o asas b g b
Ll DYStitis & I WAl cualies pl 8 53 S am g Cilao s 05 Cadgm e

IS opstichud U a3 e Soptic 0 b olasle G5l ole Diverticulum
LiL chronically abstructive b « le gla e

Ly 5 Fluid level debri of vy ys 5 ol s sinsdis oyt w U8 L s mamow 20 ol s

S 3,80 Spe gosb dle Lol jasis wi L oo Divertucal 050 53 Llae il StOME

s gk Divertucal sl 3L (ssle I 45 S Divertucal o e sl s 51 e
.))l) ).J';gj‘b )1.,\5.4

Bladder dliverticulum. Transverse scan through the

urinary bladder reveals a small outpunching to the

left side sf the urinary bladcer. The ouptsuching or
diverticulum has a very narrow channel that makes
drainage during voiding difficult.
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Prostate Gland

Anatomy -
g Technic -X
Pathologies -

Pathologies

-Larcinoma of prostate A

BHP B

Infection -C

Posterior

-Stone of prostate gland D

ol kil (Pear shape) asle SU 5 a1y K8 € 54 sie G5l ols Prostate —: Anatomy
oy Col wmge Mol G b 4 a5 (oael) Base ply ool Sy ke 4 oS g
3 S sl Apex
penile (sl w51 33 Koo 5L, urngintal diaphiragm ol o5 Lo 4l Prostate Jiw cand s
bz W |y ol structure
D0 Lo b3 atie Cod il Sl 0l

Central zone <

Transitional zane <%

Peripheral zone <
alin & oslize TRXURE (glls 5 andls J 3 Sliws p Jame 5 il G b 4 Ol (g5 Caand S
 ils Jyl a3 g
by o Sl py Lot ond s Seminal vesicle |« ol U3 5\ o\~ Giaculatory duct
3 o2 33 See 51, Veramontanum
Jsos$h O e i g 035 00 51 oS Sl 3 o Josb &y 50 < : Volume of Prostate

el 3 g0 5 date (gl
V=%TR®
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Technique
Transabdominal approach. — <

Perineal approach. — <

Transrectal approach —
D O 5 o) 5 0y 8 ool Sy o cpoasd g 3550 ;\:Transahduminal approach-|
Probe . stie o3y s s <l Symphesis U s Probe x2138 4. s K - Radintherapy
Lol g ssb s 10wty (Hhigh) o b o psb sopes <L et i Gy
| pdlatzn Jos L3
G s probe zali8 b s b (Kae e o b 5l Sy, IMagE & & 50 s Perineal approach -l
3, 8 Sy Sy aules longitudingl 5 5 xis 3L s sEROtOM s perineal o>
sls Probe 5l asl o o dae ks, Darcinoma e oS s —: Transrectal approach -l
c33 Ben iy Ol ke 03505 ONKe O3y 3 335 o Sl shan oS 55 Kos oslizal Tramsrectal
— -Pathologies
55« echopenic s 5l el Sjle Sliws S Typic 50« Lancer of prostate-|
.3)ls |5 periphera zone
o3 308 Gl Ul s 035 3 50 o cENtral zone , transitional zone > echopenic oL
Biopsy 5 aw eui ous peripheral zone s echopenic « L o oLl 0-20% st
Mol a0 &IYs sl T o Sl S Dope 53 Ll o5 S e bogunyS
QS ) o s 5 bl iy Sl oS a3 pen 4 5 eased Sl S 043 S
s Paraanrtic Claie o Sl L s as ULl Jo Lol G b4 Sl S dad
33 Sy o S StAOING . Wl jis 6 sdis 35 Sldie pl bies Lan S s Metastasis
S5 e Jg5 O Gl ¢ 55 s
St g Slulaa b TURP) 1 5l sl 50 4 (S sl 5y 2 StagE -4

TURP (Trans Urethral Resection of Prostate gland ).»s L.
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-l Stage -l
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KEY TERMS

Prolferative
Longitudinal
Ovulation
Transverse
Hypoechoic

Follcle

Echofree

Proximal

Didelphus
Bicomuate

Bicolus

Unicolus
Unicornuate
Corpus luteum cyst
Hydrosulpink
Hydrometrcolpus
Hematometrocolpus
Hematometria
Pyometria

String of pearl
Fibroid
Retroverted
Reproductive
HCG

Honey comb texture
PID

LUCD

GYNECOLOGY
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GYNECOLOGY
!« Female pelvic organ « .. ¢~ : Technique of scanning
C AL e L sdes
OVer Llesy oy, »adequate full , o, o g b5l Lo lS)l aules &g )
whe 5 b e 53 ol 2 5 wlaie Jo g SIS e s [ sll 2l o distended
o0 & Ll over distended UB « eV sl 55l 2 CM1 5l o3l & o 558 5l
25 e oslizad PAPET 8laSS i 5wl adss |y 3l s b s pie ialys ey o 5l s
3,5 MHz .5 slyls Convex s, s ¥
o e ) el sdalie B Y

UTERUS

echogenic L < Kebndometrium JUS s o, fine echogenic texture < 1> Myometrium:
53 peasl U, edal 555 Endometrial Surface e 55 JUS 035 sy cal & 350 e

L;L,ay oS sl sl = Colld s of Oy 5 ol ol of J)Jo rLz.? ﬁl”f*’) Coad K

el Cals il e Dle sl 35050 U 5 S gle (5% EIERIE S
xS 5l pale csle phase 4 ks

Gy 5 Ol Texture: Tpdle . ailye oo 5 Secretory phase ;s Wl oo 50 proliferative phase

Clylas |y s S chogenic  zi Secretery phase ; Late proliferative phase s o5 1Ko
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IS 4 sl o el 3 5350 5L 0 Mucine  Glycogen b yme 5 o S5 JU e
S dals 4 a5l gl Frofferative e o 5T s Oloan . 35 oo Three layer sign
L - L3l pl 48 T e Ole StrOmal 0BBME as 53 o Sdte ab o ol 1> SONOlUCENt €U
gt ks o s 4 e Olanle G S8 ol 53 Sn o Dvulation 1 ol
- Phases of Menstruation
. Praliferative phase (follicular phase ) sonographic apsearance :
Thin, fine echcgenic .
Il Mid cycle or late proliferative phase sonographic appearance :
Three layer sign
a. Echagenic line (basal layer)
b.  Hypaechoic area (functional lzyer)
c. Echagenic line (Endometrial surface )

Il Secretory phase (luteal phase ) sonograshic appearance :
Thick and more echogenic

b S ke aid o 5l Ko e ENFRC rzi-.-w-’é‘ tal s 6,8 o3Il
. (basallayer ) 54 i o5 5 (Functional layer ) ik s

4.5.“} :ﬁﬂ jjﬁ mEnStrUEtiEn (’KA BL \J.u) ol W L;,a.fﬁ Jg':“" 632 J}.lo BL 6}1:19) M:.«.la
il s unetion aib ouas s 3 s wle Bl Wl sale [ 0L 3 550e
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Sk L S S

Vagina, uterus, bladder Vagina, bladder, rectum
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Fa e Vo JIA secretory phase ;i 31 o, 55
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Early Menses Late Menses

(Days 1-3) (Days 4-5)
?ﬁa‘)\}ﬂ.& Sale Jss_u.n )';j.n‘)bﬂn Gale Ji_u
Y s 0-¥ 5,0

Proliferative Phase

(Da:'y ; 6-13) Secreto_ry Phase
A5 4la y
VY$ (Days 14-28)
ST 80 e
Lﬁj‘)a‘ ALJn
YANF 55500

Late Proliferative Phase
Aye s Sl

S pls b bl Calks .L_T&J Sy gl Sl 3250 3-8 Cules js @Vl de

O o3l sV 5l s ain 53 &SIl s ol 0l aulows D2 EM 3V 5l s Sl YE 3 a5t
. >:j<.:a Zcm

o3 & bty 20 % Wiesy Anteverted antiflex L, 151 - Location: Position

. Lilue Retroverted retroflex
by el Tubular 0o 5 S8 calr lyls il a3 Fky & o s 53 o, = Shape
e SU IS5 5 03 S o o) Fundus sls coand o 003 S5 5 Jlsale Cosle Ol 4 4
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ol ok pd-hem- O als el Js s ABem O 5w da- -T-BEm ol Vb
33 o il A i (g S o5l intermal 05« b o Fundus S Y b s 6 S s5ll ( JalS)
b S oIl g 5 35S et FUNUS e a1 03 K 2l b SV e
S o PN o gze s a3 sl K g 5 s e G 3 S S s
535 1]

s g TTANSVRS e 3 48 Ln Ollasd oy albe slo Ol sislas gt OVARY
Ayl

o Lol sl Dvary. aal s te L3 o bl bl bs Olasss Cond go 002 LocaliZe g
s cad o L of Dutline sleovoid 2 ks 51 5 asloshypoechoic 51l CMyometrium
3y o> Barpus luteum s Follicle of 11 & (Ko 0l s 5 cechogenic of 55 0L

- :Size

Transvers= 2-3.0 cm

Ant. Post. = 2-2.0¢cm

Longitudenal= [-1.3 cm

LS 5B ale oy pax )3 g Oldess Mobility ‘\J.JEQTC“:A_;}A

Corpus luteum
Relations of the ovaries

Medially: uterus and fallopian

Laterally: ovarian vessels

Inferiorly: levator ani

Posteriorly: ureter and internal iliac vessels
18= lvary
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Broad lig v

Masosulpinex—¢

> Mullerian duct oL Fussion 4Us pas 31 55 o>, sls Ll —: Comman uterine anomalies

Pl 313 S g S Slsl Ll
o Hemorrhage
o [ysminorrhea
o Low infertility
o Habitual abortion
o Low birth weight
o Abnormal fetal presentation

o [remature delivery

F Jugl gl

Didyllyphys uterus

Bicornuate (Bicolus).
Bicornuate(Unicolus).

Vaginal septum (Imperforted hymen).

Septate uterus.

7 7

Unicornuate uterus.
3530 08 1 CBIVIK 33 5 s oa sl JUS 55 L €Sl o> 53 S5 ol 5 Didelphus uterus: -

.)Wo%:ﬂ?u}wéﬁb)éjuﬁ

23 ol S Susb e 3y sn i g s e 51 JUS s —: Bicornuate uterus ( Bicolus)
Fundus  JLesl o s s Ailos CBIVIK G g1l 5 o bny ot L BBIVIX S0 sl oo 3 JUS
cod wilenoteh 54 5 S 0

CBIVX 51 L3 5 a3 537 g0 oy (S3ke sl Cood s JUIS 53 —: Bicornuate uterus ( Unicolus)

i edys Sl IS8 0 Fundus&;ﬁfl;,&iﬁp@bduw);
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51« 53 Zn sl 5 Imperforated hymen by 5 035 Transvers Lie o3 4 «S —; Vaginal septum
3 yin oy Hydrometrocalpus |, Hematometrocolpus s 4 4 ez s L ol sl 1l
Cervical 55 5 2 Lo 3 5o Endometerium JUS 53 5 o (o fundus (< —: Septate uterus

S yin sy oiie Cdoma o 55 3 sze > CANEN

0535 K85 0l s K o Fundus ces s Jlsl K ol o - Unicornuate uterus

REPRW RN
Classification of congenital uterine disorders

[lass Description Embryology Surgery

possible
l. Hypoplasias and Agenesis Hypoplastic or absent mullerian ducts No
Il Unicornuate Uterus [ne mullerian duct absent or hypaplastic No
Il Uterus Didelphus Complete failure of fusion of the 2 mullerian ducts No
V. Bicornuatelterus (complete or partial) Failure of fusion of upper portions of the 2 mullerian ducts Yes
V. Septate Uterus Failure of resorption of the septum between the normally Yes

fused Mullerian ducts

Vi Arcuate Literus Probably a normal variant No

IS 53 5035 doma o o External fundal surface (s sepate  arcuate , normal JICal s

A5 L Concave b jeie o« Biternal fundal sufface \<x Unicolus , Didelphus , Bicornuate

PELVIC MASS
Type L 5

Cystic mass o
Solid mass e

Complex mass or mix mass e
Location L ;|

[terine mass o
Ovarianmass

Tubal mass o
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;AL CyStE mass & &g 3

Single cystic mass e
multiple cystic mass e
septated cystic mass e
unilateral cystic mass e
bilateral cystic mass e

Nature L 5|
103 OYStiE s s -
well defined smooth out line. e
Good through transmission (posterior enhancement) o
strong back wall (posterior wall reinforcement) e

little or no attenuation of sound @

cospslid oypm s -y

irreqular or poorly defined border. o

poor through transmission e

attenuation of sound is present depended on tissue density e
no posterior acoustic enhancement, e

Mixmass &) 50 55 -1

siee ks OF o s0lid soystic s s lasi

CYSTIC PELVIC MASS

N

Tubal Ovarian Uterus

Ovarian Cysts

:-Single ovarian cyst
Follicular cyst (I

Corpus luteum cyst (2
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Serous cyst adenoma (3

Para ovarian cyst (4

-Multipel ovarian cyst

Theica luteal cyst (I

PCOD (poly cystic ovarian diseased (2
Hyper stimulation syndrome (3

Mesathelial cuyst (4

Tubal cystic mass
Hydorsulpinx ( Pyasulpinx) (I
Hemato sulpinx (2

Tubo ovarian abscess (3

Tubo ovarian mass (tubal pregnancy ) (4

y ol 357 se b SEpta L oystic Ll K Ygens bl s = (pyosulnpinx) hydrosulpink

Clas 55 L DVAY el - Sae o 03 8 sl Pyosulpink a5 st 1zl s Fallupian tub e

Hydro sulpinx Bladl ol Ol 5 o 3L, 508 tubo ovarian abseess [Ki5 e 5 S
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L 10 Wile 0 ol OF e J5 o s OystiE oloztla 35 S 55 -Hemata sulpinx

. ,Js internal echo

5 s Huid filed s s lyls Gl el S IS5« <Tubo ovarian abscess
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Single Ovarian Cyst.
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Multiple Ovarian Cyst
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Fibroid on top of the fundus of the uterus

Fibroid of the anterior wall
Impressing the bladder
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The Reproductive Neurohormonal Axis
The normal ovary
Morphology
The ovary show considerable variation in size , shape , and position fram person to persan and within the same individual
depending on the person’s age and stage of the menstrual .

The reproductive Neurohormanal Axis

HYPOTHALAMUS
Gn.RH GnRH = Gonadotrophin Releasing Hormone

Negative ANTERIOR PITUITARY
Feedback FSH = Follicle Stimulation Hormone
LH = Luteinizing Hormone

1

r-- >

1

1 OVARY

| E = Estrogen

P =Progesterone

UTERUS
Endometrial Cycle

121|



PID

Pelvic inflammatary disease
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OBSTETRICS
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Embryonic period
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Obstetrics

Phases of prenatal development.

Period Concept ional age menstrual age
(Week) (Week)

1) Pre embryonic 0-3 3-5

2) Embryonic 3-8 5-10

3) Fetal period 8-38 10-40

"’JQCJ’-‘-‘*;JQ}"\?J"CJ’“JJ'\? ala>Maly
1) Time since fertilization of the ovum (conceptual age or
embryonic age).
2) Time since start of last normal menstrual period ( menstrual
age or gestational age )

Ve, Menstrual age Ll . 55K amslone G 0 Jusbi Jlgale Ssle o 51 gsrs )

. &l Conceptational & L 5545 55,
Preembryonic

1* week (2 to 3 weeks Menstrual Age)
&g Sap 3 s ek ygut a5 ol sperm, ovam o Distal (gls o s win

33 8 sk Morolla oy sile © 5 Olastle S ed 4 Sl ) o 0l e 0 VY)Y
51,5 Endometrium - ls 4 o Fundus - s 5le e s (Maralla ) olasle il iy 555 5.
I Man . Age 55, 55, 55 K st Blasto oyst ply o w5 Davity G 0T pys 5 438
Lyl J> oS il ol 3 Endometrium sl ol « Blastocsyt ¢ Conc Age ICTRERPY!

il Ol mm of o5l

Longitudinal midline section of the lower uterus demonstrating the cervical canal

124



2! week ( 3 to 4 weeks Menstrual Age )

a5kl o Slids s L Blasto cyst - 8-14 Lon Age © Coslias o5 YY-YA (ls 55, o
rl.q JL;.I}L» Jg.‘:.; g;&b 25 men. AQE )'}) DL a.)j‘u. )jﬂ.l QT DL d))\.ﬁ Qf QL_r_j.> ol l>ul>
-t e 020 mm o Blastocyst sls s Wl oy oS 53 Ko Bilaminar embreonic disk

A normal intrauterine pregnancy at 4
Weeks’ gestation imaged using the
transvaginal method.

The gestational sac measures 3 mm. The
yolk sac and

embryo are visible at this early stage.
Note the echogenic

Appearance and the thickness of the wall
of the sac

3" (4 to 5 weeks Menstrual Age )

chorion U« oxz Lo Trilaminar embryonic disk < Bilaminar embryonic disk o> o -1 s
L oxsS wo neuralfold Menage 33 55, 5. a5 Le b Lol s Connection stack L.
Ao yeo IMM 51 a8« Gastational sac «;1.cl 30 menage 55, 5> .55 S Newral tub - |5 s
Caian € bl ods o> a8 Tvaginla gls probe Law s o3l ool aS

33 S oLy inter decidual sing oL Endometrium il s Bastational sac sl

4 B alis SAGR 53 &S e3ged g YN sla Sy Cardiac pumping action L5 <
. 12l Prestalsis like wave i

A

A. Longitudinal section of the uterus demonstrating the maximum longitudinal diameter (L) of
the gestation sac. B. Transverse section of the uterus demonstrating the maximum transverse (T)
diameter of the gestation sac. Note that the AP diameter is common to both views. The mean gestation
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sac volume is equivalent to a gestational age of 5 weeks 4 days. Note the echogenic appearance and
the thickness of the wall of the sac

b opl oS Wlas ewl ool unidivection  o1,ls a5 5 Contraction men Age 42 55, s
SNLEmbryn Jsb o sm s Ll s piis sy 5 sls b Tvaginal sls probe Lw s
O3l dns b 5 oied wnin 53 35 Koo sdalie 55 o Tvaginla probe Lw s 5 s amm )
il B b gyl oS e o Fetalpole b s ol

o %o Oloz L orown - rump length ey DRL o510 5 ot sy bl i onis win
Yokl saE | e ssde (S w oS ol YOK SBE ol jle 3 gt o ls sl o psle

Amniotic S3C oo S5 3l 5 ek I Ols Sl ol L bk K a5 fetUS
Sl os Sl adle G yolksAE 0w syl o s s 1 e 5 Amniotic sl S e
33 Son oo Gled i g 5 B Ee L 0L Cusgrge pde 503 ool Jo S pls

Cbl e sl e s S Tmm gl zis 5 dmm ) xS yolksat o3l e e

A.Longitudinal section of the uterus with the cursors demonstrating the maximum longitudinal (2...2)
and maximum anteroposterior (1...1) diameters of the gestation sac using the transvaginal me

B. Transverse section of the uterus with the cursors demonstrating the maximum transverse (+...+)
diameter of the gestation sac using the transvaginal method.

: Gestational Sac g2l 3

T N T
Al andls Calies 2MM 1 i b (ssles 035 olate OTRIM { adl(Y

b axsls Fundal  coas (Y

Cdiles 122 mm i, of gl s25(E
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Sl o3, 3 Rim glyls ox. il Double wall sign sac (o

Embryonic period

OF Sojslous 45 559w odys 0390 o b (g1l 45 fetal pole oi;\m,,r:.zm,;
9wl oyl o 5 ptun gl o s e S YOIK SAC D5 L 5 s s YOIK SAC

.;.\,iz.a e biw teol ol Ol

A transverse section through the embryonic head at 7 weeks shows a large rhombencephalon (arrow),
which is a dominant intracranial structure at this gestation using the transvaginal method.

Embryonic , pre >, ;5 45 5l 554k

—: 3 4dws o> embryonic

us gy ehes iy d ol o 53905 o
Miscarriage .I

Ectopic Pregnancy .II
Mural pregnancy .III

-: (Abortion) Miscarriage -1

A case of missed miscarriage at 8 weeks’
gestation. An irregularly shaped gestation sac is
seen containing a small amniotic cavity (A) with Inevitable abortion-2
no fetal pole

Threatened abortion -1

Incomplete abortion-3
Complete abortion-4
Blighted ovum-5

Missed abortion-6
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: (Early pregnancy failure ) Threatened abortion -1

A5l e s external closed 08 U ol en Lge s5i Cussrge SadS L
Lol 28 YO 535 50 e slo (3 5 - 2 s a2iS L ASL arils 5 13 T i Sl a8 S8
.)Ma%)m%j\&;&ﬂ:&&é}fﬁj\d

oo sl 5l 33 K 513 Chorionic Villi L s oS Jlyss e > (HCG) L HGG « 5.
3 Menstruation ol 51 13 55,1 e Menst.age Y¥ G YY sl 55, 55 L Blastocyt
o5 ghen S AL 03503 MISS 1) 5550l sale conle JLSG o8 il SedS b 51 el
Aileczs Abortion wyleczs jalls 0L Lo SdS i 5l a5l 13 b 51250 % Ly
23,80 @50 5 V- L Threatened abortion i & jasis

Normal pregnancy -1

Complete Spontaneous abortion -2
Incomplete spontaneous abortion-3
Embryonic death-4

Blighted ovum(un embryonic G.Sac)-5
(Resorbed embryo)

Molar pregnancy-6

Ectopic Pregnancy -7

Intrauterin hemorrhage-8

Other: Bleeding from cervix vagina and urinary truct -9

Inevitable abortion -2
O 53 o8 w5l Ll o35 3350 o) Jols s Fetus 5 Ges.Sac « ae <> b o

o&> Vaginal canal ;s > L, Lower uterine segment s 5 old ld> o3 S o8
S sl S Gas-Sac , co 8 dalir o sy sl L s Lis Abortion s s si
Liw Jle! Il THMISEEr 51 a5 pl 45 Lilis 35230 536 5 5 035 S e o5 ftus

s s (BLA) 1y 6,8 o 16
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: Incomplete Abortion

slladl o) 3 Jor Sl ) e b pdn ol (She 03ga0 B (2 e
Cdilos ol Lo (gls 4l Oile OF s S azils s (g3 555 Ol o oy 55, 3L
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L echogenic VL Cus s 5 ) 3500 o> Endometrium  Juls =15 5 echogenic
Fetus .Ls o S (Sas b les 58 W bl 4 <JYs Acostic shadowing

354 31 Retain product of conception el «5 3L sle 3L

: (Complete spontaneous abortion) Complete abortion -4

s liledly ol hain fax Sl ol oS Ly a2 S g oS Lain LT el s skt
Do S5 T oy S0 ailee s il 8.5 g JuSo Sy g bl oS a5 s eslind

Sac cos g ge dal s
< Endometerium JUKS . . daly sl s Placenta 5 Fetal tissue -Uterin Gas.
Decidua( Decidual reaction ) Josll ,.So 4= 55 |, echogenicity o sbj o5l

Sl dal g Ol

A thin endometrial echo in a woman with a positive pregnancy test and a history of heavy
bleeding is highly suggestive of complete miscarriage.
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: (Unembryonic pregnancy) Blighted ovum-5

Ll SAC 5l Sl ys , Ll Ol Fetus Glastl o0 Ges-Sac & oS uu S0, -
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: Missed abortion -6
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Ectopic pregnancy
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Short period of amenorrthoea e
Vaginal bleeding e
Lower abdominal pain e
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Jyens €mbryo L s fetal pole o5 b 5 el o) G 5l 2l s3 830 G sz
irregular cystic-solid S 85 % 55 Ll dades 1S5 1) Sladls 15 B 550 55 0350
b ol¥s 8 W8 G s (05 ) mb booles s adenexa I S > mass
. 5 gws 0ds3 sl Fuptured ectopic pregnancy
Cogien ol ol 4 e o e law s Sl e 3 B8 ke plas
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2n b adenexal mass  Cusyxge 53 s S Al il el Abnormality s
il pde s g3 03 S i yasis tubo _ovarian abscess il o eV
G 38 S ey Ol Jem g (SRS I Ul sl A b ol 500, S
5 o odiS SaS jasis 3 B-HCG 045 Slubes 5,8 515 sdalin Comi a0 L )50
= Jb wlwladenexa s (nature of mass) s coanb 035 SSKie s 3 0 2V
Shlee o SO0 Gayb Sl S s

A case of right interstitial pregnancy (IP)._The interstitial part of fallopian tube (arrow) is
seen adjoining the pregnancy and empty uterine cavity (C).
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Fetal period
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Joe il a3 CMs (C.S.F) Cerebro spinal fluid »0s 513 S5 ¢l mle
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A - Transverse section of the fetal head demonstrating the two thalami (T) and the position of the

third ventricle (3V) between them. The third ventricle is normally visualized clearly only when dilated.
Note alsohe insula (I) and how easily this can be mistaken for the anterior horn (AH) of the lateral
cerebral ventricle.

B- Transverse section of the fetal head demonstrating the cerebral peduncles (P), fourth ventricle

(4V), cerebellar hemispheres (CH), cerebellar vermis (V) and cisterna magna (CM). This section is
obtained by slight rotation of the probe towards the neck, from the BPD (lateral ventricles) section.
Diameter 1 demonstrates measurement of the transcerebellar diameter (TCD).

Colind & gl 5 )y sl o5, 3l o - :Fetal chest and Diaphragm
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andlas ool ol LG 5L chest s Wl Ik 51 oS5 Ll ol nonfunctional -
Jom VN winl e Lo s L3 chamber Sl s « Wil four chamber heart | s

S Jsl | o 4= 173 Sl wlolletus s Jloy g & gemn w3 pdis oo 25 S
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e Sl 4 1S U= e ) heart 5 lung « Cranially concave L= & s

Longitudinal section of the fetal body illustrating the diaphragm (D), lungs (L) and heart (Ht).
Note the concave shape of the diaphragm in this sagittal view and the normal position of the stomach (St)
below the diaphragm.
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B dad 40 i 53 IV e Sl e s el 0 V0 aia U 0 sy O s fEtUS b o JS
Ui Il G OT slre sl Szl 5 zlal 5l O i B jasis o S 53 8e Cuy,
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Insertion of the umbilical cord into the fetal abdomen. Note the direction of the two arteries
within the fetal abdomen

Longitudinal section of the fetal abdomen demonstrating the iliac bifurcation of the aorta.
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Spina L3 5l ol Ose Juol Of Slesis il sse 4 G OV a4 Sl O st
s il K cl (Sae (Soss 51 S Ogie aallles il g a3 § &) 50 bifidia
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Longitudinal section of fetal head and upper spine. This is the section required to determine the fetal
lie.
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Parameters for assessing
Gestational age

Commonly used:

-CRL(crown rump length) 1% trimister
-BPD(Biparietal diameter) 2" trimister
-HC(Head circum ference ) 3rd trimister

-AC(Abdominal circumference) 3™ trimister

-AC(Abdominal circumference) 3 trimister

-Ratio of HC/AC 3" trimister
-Femur length 2" and 3" trimister
Others:

-Binocular diameter 2" & 3" trimister
-Transvers cerebellar 2" trimister

-Appearance of ossification center 2", 3™ trimester
L« 1, Crown Rump length as55> JI wzis axis 51t CRL olliaa) Uy Jan (you (s

e 6,6 ter 5 s 508 dadke DL |y o e O Jol oS 63100 e

: CRL G 3 ciga Jayl i
(3350 &g 68 Il 5 Jiow e I (Lrown) ol o 55 lae s 51 @
. From top of head to outer part of rump )
3355 Jolz 6,8 o5l s Yolksae s Limb-Buds @
Spine is aSol b spine is too flexed Il s Ll e s s LS el g @

. st extended
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CRL (cm) CM Week of gestation age
CR.L 1,5cm 1,5cm + 6,6 =8,1 week
C.R.L 2 cm 2cm + 6,6 = 8,6 week
C.R.L 3cm 3cm 46,6 =9,6 week
CR.L 3, 7cm 3, 7cm + 6,6 =10,3 week
CR.L Scm Scm  +6,6 =10,6 week
CRL 5,4cm 54 cm +6,6 =12 week

ooz BPD o) 5l o o e 053 im0 3 BPD Gl 43 Jas g G
S LI, B e il aia 1Y 4 Jom e L L 3 6 sl BPD 1S, 13,8
Gho 03 b Jsas g ol 533,80 3538l Jom pw VL atin ¥ 3 e 0t sl 8 b 20 Sl

tkdosb 35 8V 4 sls BPD s uss

B.P.D=3CM = 15 Week
B.P.D=4CM = 18 Week
B.P.D=5CM = 21 Week
B.P.D=6 CM = 24 Week

O 1y Jam o O ol &5 mlein Jle sae 02 L BPD Uk, e Sl 4 1)

e

B.P.D 6Cmx 4 = 24 weeks

BPD65Cmx4 = 26 weeks

BPD7Cmx4 = 28 weeks

BP.D74Cmx4 = 29,6 weeks

BPD8Cmx4 = 32 weeks

BP.D87Cmx 4 = 34,8 = 35 weeks

B.P.DI9Cmx 4 = 36 weeks
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A lie)
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Qby‘j6@)})&02}3‘:;4{‘}&\1523;9,5 @ sbes s S50 BPD JsuS o0 s
A Ko
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" midlinc

A
A - Transverse section of the fetal head demonstrating the landmarks required to measure the

BPD using the lateral ventricles view. Note the rugby football shape, the centrally placed midline, the
presence and position of the cavum septum pellucidum (CSP), and the appearance and position of the
anterior horns (AH) of the lateral ventricles. Note the choroid plexus (ChP) within the distal posterior
horn (PH) of the lateral ventricle and reverberation causing poor visualization of the proximal posterior
horn.

B- Transverse section of the fetal head demonstrating the landmarks required to measure the

BPD using the thalami view. CP, cerebral peduncles; CSP, cavum septum pellucidum; TH, thalami.

Transverse section of the fetal head with the callipers placed on the outer border of both the

proximal and distal parietal bones (diameter 1). The measurement therefore produces an ‘outer to outer’
BPD measurement. The occipitofrontal diameter has also been measured in this image (diameter 2). Note the
placement of the calipers to produce an ‘outer to outer’” OFD measurement. Measurements of the anterior
and posterior horns of the distal lateral ventricle and distal hemisphere have also been taken (diameters 3, 4
andl, respectively).
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B. Midline not central Correct lateral
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Measurement of the fetal femur. Note that soft tissue is visible beyond both ends of the bone. The
Femur length is the distance between the caliper markers.

Biophysical Profile (BPS)

o fetal Breathing

o fetal Movement

o fetal Tone

o Amniotic Fluid Volume
o Nonstress Test (NST)

Score of 2 Score of 0

. 30 seconds or more of breathing noted in 30  Less than 30 second period or
Breathing \

minute period no breathing in 30 minutes
3 or more gross body/limb movementsin 30  Less than 3 gross body/limb
vement | . . . )
minute period movements in 30 minutes
Atleast 1 episode of flexion or extension with  Failure to observe any flexion
Tone \ return to normal position in a 30 minute or extension in a 30 minute
period period
One pocket of amniotic fluid measuring 2 cm Ll 1del}t1fy ﬂuld.
q . . pocked measuring 2 cm in
in both vertical and horizontal planes
any plane
Nostress test \ Negative or reactive test s anp el ucn iy
L least 15 bpm
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Fetal Anomalies

Patient at risk of having malformation frtus:
1- Clinical Sign:
a- Hydramniosis
b- Oligohydramniosis
c- Head too small or too large or not palpable .
d- Poor fetal movement .
2- H/O viral infection (rubella) . (X-Ray early pregnancy )
3- Raised A.F.P level.
4- Diabet mellitus.

5- Previous malformed fetus esp.N.T.D.

Amount of liquor & fetal anomalies

1l gl ala odas il

T s 1 0K S ed pen 4 3l sdes Js) Dol s J5 RS 50 Sl e
31 s Sl et 5 sy slaiss b3 Oloman 03,5 1 Ol 4 Fetus 1,

gl mle Jlas nd 505 oge J s, fetal maternal placental exchange s =YL
Sl S Sl ool SL S o n il a )l bl il 0 sy peysh S
Aoles detlde of 5> Umbilical Cord 5 oo Lasl <K,k wo b 8 cm Depth L ges
ol b s 3em Sk eSU s o e, Ll Polyhydramniose « <JYs
52 &Sl s el as S e 53 fem s Jsaysh ol Lol wilee Oligohydramniose oas
o> Hydramnios saes ol oSt & s Sl mlo e ain 18 51 s 0
wps a by Subjective 5l Sl mle JMie e e gl
-l Jo= (e 5 SOnologist

: Malformation associated with hydramniose

o oa Hydramniose cossrse b Sl cladlsy 15-20 B 550> 55 wesd &5 @

33,8 5l S gl el oolie L0 s e il g L L S e gle JLSIL
L N.T.D. (Neural Tub Defect) g5 3 ks b Jugil ol 5 33 8 by gl il
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I 5, kil Gastro Intestinal Truct (GIT) sls JL_opl i 5, s
. Skeletal JLsil 5 ol old3 jla gls sl

Neural tub defect: .I

Anencephaly -a
Hydrocephaly -b
Microcephaly -C
Meningocele, Encephalocele -d
Spian bifida. -e

Obstruction of G.L.T: .II
QOesophageal atresia -a
Tracheoesophageal fistul -b
Doudenal atresia -C
Jujinal atresia -d

Skeletal dysplasia: .III

Phocomoline -a

Achandroplasia -b

Thantaphoric dwarfism -c
Others: .IV

Clift lip -a

First look at the out line of skull: -

Dolicocephaly o

Brachycephaly o

Lemon sign e

Anencephaly o
« Brachycephaly 5 Dolicocephaly —us > 5o oy 55 Ll az b asls Duoid K5 L )
33 Ko oo Cephalic index 1 eslizad b s Koo S Kia 0T SHPE 5550 )5 Ll o sl b
ol )l o pasee ol S plae a8 Fromtal e s s i b L5 K s s
4 s el oS pa . Wil LG Spina bifida 1 zal Lo el &S 33 Ko 1 Lemon sign
&Jcm;;ii bag flos odeld mud Ll 5 5505 oy Frontal o gl ol S 250
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«i I,) Froghead appearance | w0 5 wlews Anencephaly o Vs s, es s el

NEPRAVIY PR QR

Transverse section of the head demonstrating scalloping of the frontal bones, described
as the ‘lemon’ sign in a fetus with spina bifida. Compare this appearance to that of the
skull shape of the normal fetus

Look for any abnormal cystic structure in relation to head - 2

Encephalocle e
Cystic hygroma e

Craneal meningocle o

Ly Frontal v, Dccipital e (g~ s Defect < i o Le : Encephalocele
ol s 3 U b ol an $los s s b Herniation o el s o s s Parital
Cogo bl eng sy zin s Encephalicle  Les | sae 1SCas 1, Defect
SIal Ol b &S Ks (olal ks L sty O Il 5 oS 0l Sl s 15 Encephalocele
Meckle Gurber Syndrome , Ahenesis of Corpus calosum , Hydrocephalus 51 o Le wleis
ol Bdaba i

. Encephalocele ., Polycystic kidney . palydactyl
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Transverse section of the head of a 22-week fetus, demonstrating a large encephalocele
that contains most of the contents of the posterior fossa.

S o35 Congenital & sa g3lied Olkie wlis 5l o Le-:Cystic hygroma

Nuchal area «>U ;3 5sbj 5 555 oo Localize U, Generalize [Si « bsas
o35 SEptation L ol es &5 JSs Sonogrphy ks 51 ( Nuchal region ) i s
-t oLz Turnner synd asle gasssms S sla Jlogl 13T S1zal 5 ansls oty 100
5> T.Vaginal s probe «ulesl . 5515 s Il Non septated o 55 Ul
OBl g Slulee 53 OF cidy by i iy adllas 5 ol 5,0 e5> 5 Js) Trimister
Lymph &sb 5 s3les |, Generalized hydrops i in om0 & ol h

.33 L endema
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Transverse section of the fetal body
demonstrating fetal hydrops. Gross
ascites (large arrow)

is present, outlining the fetal liver. Mild
skin edema(arrow) is also present.

ol ) obie Defect G gy 51 b e 25 51 b : Craneal meningocele

Al (e 5 88
Now turned to the internal structure of brain -: 3

Haloprosencephaly
Hydancephaly
Choroid plexus cyst
Inter cranial infection

Clevage wnz >« o3p flos mod Jlogl 51 ole : Holoprsencephaly

«as ;> (Prosencephalon ) forebrain = jluzl |>,e 55 Jlys L8 L eBL ()
L 25 % Jubl;51/2500-1/10000  of cles 5 Ll o 525 5-7 Mage sl
50% ssa> 55 S sdsl 54> s Trizomy 13 Losas 355055 sls abnormality
. il Haloprosencephaly l,s Trizomy ¥ Cleas 0l
4 0 o Sl s 53 X Haloprosencephaly ¢sl za8 Trizomy 13 - s
bty 4l Lsul Ik 5 (Maternal alcoholism) el sas o o3 U1 0 e

.:Ma,\i:pwgaf
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Transverse section of the head of a
24-week fetus demonstrating alobar
holoprosencephaly. Note the sickle-
shaped single ventricle and the
unusual

appearance of the thalami. Compare
this appearance with that of

-Alobar

-Semi lobar

-lobar

Alobar:
-Mono ventricle

-Fused thalami

-Absent falx

-Absent septum pellucedum

Semi lobar:

-Fused thalami

-Absent septum pellucedum.
-Monoventricle except pasteriorly.

Lobar:

-Absent septum pellucedum.
-Corpus calusum present.

-Fused frontal horn lateral ventricle.

5345 o35 plas i 536 5 s Abnormality < i ot ¢ Hydrancephaly

Ischemia sl jlal =1 5 (internla carotid artery) _J=ls 5L oL 5 ol
CSF @LA E_LAJ C,..._v dp}&j eJ.i:Jf CLAJ Cﬁ..u)l N ‘5Lu j‘}n:d Lé‘f Qj;- uv\:..djlj
. 532 ok Choroid plexus flos g il sla Cand Thalami . 5,50 Lol
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sLlesl Vertebral artery «s),» ;s Cerebral posterior flos gsis gls Cond
. Ll L s 25 Posterior cerebelar artery L 5 asb

Lo il 4l s 4SS5 53 Al (S0 Ll 1 a3 51 0T 05 Ll el 5 5 50 Flax
RECHPEENTEP

C.S.F xb L Supra tentorial of brain  gls = ples 2 525 Sonogrphy L |
Third , <.l 54> Choroid plexus  Third ventricle , Thalami <,k
Sop ol ALl lile S S L5 Josb ol o3l sl 552 50 88 oS ventricle

. Jad olis Hydrocephaly U1 5T S1zal oo peasl 3 45 654

echogenic st ol 53 o3 & Jo= L1sl 55 53 Choroid plexus cyst

Ao Ll pgs Trimister adie e 53 Losas 35 ey 2los la o S ol G b s

25 K JSKie 0T 0ds 5 a3 5 5T gl s ventricle —Jateral asl a ;i oy 5l s
Spar Ll dl law s Antinatal ol s Chroid plexus s s cyst  coss> s
, Ll 3 sNature —Cyst 5 8ize o L of o310 45 ol oy3 VN=Y0 gla axin 45 i
LSy gl cyst bl cd pi OlSGl o i s, S8 gls CYSt ooy o
Jlid ol plas ad e Bl WSl 4 B 5 andl Sl L @ bl Gl Nature

bj‘i*:‘u‘ib"' Celdade Sl 3

O i Asene o35 Vital Ljes ox gl o3 okl :Intracranial infection
5| Herpis simplex ; Toxoplasma rubella o> clll Gdle , wile CMLV
Jib sl e VL US.A s il ol 5 i Blas geed 03500 558 ol anile 2 b
Cdile 2l s T oS slaes G o S sl s « Toxoplasma «
Toxoplasma &sb 3l «S sls calcification  cos s pe 0 ol Choate Lpul I L5 5
multiple 3 « 0a (22 )C0ars Cob Ll o 3z Jib flos mud pelily o
oo Sliday (588 03 55 Of ¢4 « Ventriculomegaly Ul wlae alls focus
2o Jole Toxoplasmosis 55 . sdii esls Laly ey S s il
Sl slasl lb a sle 1 Y, axle 3 b 5l 45 63 5 TOXoOplasmogondi
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L 0308 300 51 il |1 s ,sHydrocephaly e =gt Hydrocephaly
bt adlie sl on 35l lawgie bt b i Sl ol 03 a8 SBlee 05 50 4 lis
st (V.H.R) Ventriculaohemispheric ratio ... « Innter table Ji L.z

33 So deglin 552

Transverse section of the head
demonstrating ventriculomegaly in
a 20-week fetus with

spina bifida. Note the typical
lemon shape of the skull.

GV 55 0b5 e paengs 10 5l YL oo waa VA G SVL e g ol ol 45, 4b
o i s bl el S5 el Sl =1 55 bl Hydrocephaly o

.JWQQ)M}Q,JJEA&W}&J}:
(Non obstructive ) Communicated

(Obstuctive )Non communicated

chroid villi 5 Arachnoid villi ;5 Ju gl L Abnormality sl i &5 Jsl s s
( Over production of ous 3 5l 3l b sl Jlas Sl b s ea 3 exchane
.Chroid plexus L., C.S.F)

Ls Aquaductal stenosis el 3l 56 &) sa Hydrocephalus i P52 Ko s
-4l 55> 5 (Hydrocephalus ) o,lx ol L5 55 C.S.F sl Ol 53

s Meningocele , Spina bifida a1l s gbe Ju sl 1231 « Hydrocephalus
Sy Ko Jlegl pla b 0T S1zsl &y 3 oS o35 3 4 50 Encephalocele
6‘)"‘ Ul Cudsmge 9 °"U)j‘j“'i: C,JT Syl 2 v\il&v\aﬁ O u‘i‘i: J».?- aalsl
O Antenatal Sl s fles e sla 5 55 sl by o Ventroculoamniotic

gl gt J gie
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C‘)’\.la...p] J\ Sl jl'.@.u .LS:L a\ja.h HC 9 BPD QJ}J b)j} Lv aS CJL.:.]GJ C«:}J Q)j‘.ﬁ B
Al es5508 S sl Defect s sl cll- ol oS 55 8 eslizl Ventriculomegaly
. 355 odys Trisomy 13, 18

Now attention is then turned to posterior fossa :-¢

ool s Ll aSloeds bl st VErmiS 5 Sl gla oS bl &y pat o
Down's  =ossrse w0 oI¥s &S o350 4x5 Nuchal area «>U alx 055 i
55 ok odps Cystic  a~L. posterior fossa ;s Jo,b &2 . Llais Syndrome
5 Jesl ol Dany- walker malformation 4 <JVs Cyst  cussxse &ojys0
Cystic S 5035 ol,aaVermis b L 5 and oz gz o pde L oS 035 lod ol Jgans
toleie S8 0T L oS (6 505 sl Jlagil \dilon 3 g 50 Lams ) oadilation

.Renal and Cardiac defect , Facial anomalies Agenesis of copus callosum, Palydacty

nl &5 il Bananasign 5l o le s s20 ous Posterior fossa s o5 o Kos sls Jbe sl
apple shape (ssle I~ 5> Crebelum) wst.. Spina bifida eole S s 2 oy wsdle
S0l 03 g 53 5 (AT o 3 S IS0 Sy gty s Al diile oo 02 L

S8 L Ol 8 Sl g e

Suboccipitobregmatic view of the head demonstrating the small and abnormally shaped
cerebellum described as the ‘banana’ sign. Compare this appearance with that of the
normal cerebellum
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Spine is looked at next-°
: Spina bifida

1-Spina bifida occulta

2-Meningo cele.

3-Myelo meningocele(Meningomyelocele)

4-Myeloschesis

«S op neural tub .5, Jbgl K 5 o ls : Spina bifida occulta-1

RETRVRN [t Ol A 4 Spinal cord

L oday 5 S 51 Css ol Defect (¢f,5 ) Mening x5 :Meningocele-2
. eas s &, L 5 Spinal cord ;. Sac

day > & 3 Spinal cord b 5 eas sl <3 L ol or :Meningo myelo cele-3

.Meningocele Sac
L3l Totally open defect < ;1 o ,Ls : Myelo Schesis -4

Longitudinal view of the lower spine and sacrum demonstrating an apparently normal spine and
skin covering. Careful examination of the lower spine demonstrates a break in the line of echoes from
the spine and a small meningocele (arrow).
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Sagittal view of the spine and skin covering demonstrating a meningocele overlying the
lumbar spine. Note the appearance of the spinal defect that can be estimated to extend from L2 to S3

oo FLUBPD Jtee iy s § aslis ilise (sla parameter o, s : Lastly-6
Ll 0351 G305 A3l 3 9 50 S (sla Sslis K50 53 0 aglie Suctan LHE AD s
e OAE S Se sl il slize Lkt sl o0 Syls b el al alie Sy g 3
B (e ain Y=Y ) 558 anles o)lss e G Sl Sl iy 0dn 5 SIs pasd

538 5, L L Lasis

Abnormality of gastrointestinal tract

Strongly suspected U ;5 55d jaseis &swl Jl bu g Kl g obr 3 sla Ju gl
odys i3 Il & gl I B 51 aS Py 9 e U, 50 atresia .l ﬁa;
D3 g

Doudenal atresia =Double bubble sign.

Jejunal atresia =Triple bubble sign.

Iliel atresia =Quadriple bubble sign .

1) odd s> gl mle 5l shee oias Tracheo-oesophageal fistula & 40,5
35 Kos odan s 55 J g 3 b 5 Eb e S

extrinsic , intrinsic stenosis , atresia J so.i; Duodenal malformations

stenosis
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¢l 2-3 % ;5 5 okl 3> (annular pancreas) .l SSL S sl
5> two cystic structure wlis o ks 45 o0 o> Down syndrome <iladl,
.M%@jﬂ,ﬁ&ﬁ‘}a“‘ﬁ}éﬂo&b&bdﬁw

T o) D390 psie 4 Cnaie oS 4 Ll 3l Ao ean Sler 6 500 sl sl
5 B alad ol 3l ) 55 bl bl S S pral b 35 e ST 230 &
.Mw:%}&gw‘ébjuia}ux:fyw‘

5 Jl,y g e an £ sl e e 1S mm 1 aBls bl TMm i 4id; el o5 a
.Jé;:.ﬁ

Defects of the anterior abdominal wall
Omphalocele e
Gastrochisis o
:Omphalocele
o ST Lany 5 23 Koo jadeds Lgusl Al o 5 48 0390 530 S5 s S 51 sle
ils x5 (10-40 %) 255905 5 s» Abnormality ; (30-70 %) Ks J
sem g esls WIS 1, Cord o 2 Jow &S axb s ol sla8 1> s Defect
Ggome 0dd oded s (AMNiONS 5 Ol 4, ) Membranous lid K dawys g le
o+ J) ol ,1&1 ;s Omphalocele (s gme dadee 525 liver Ol 5 ol jon o |51
SBT ;s dadee K5 15T ggme liver  STasl 4 bl o8 pa wils
25 et day S ) 4 (g some Sl 4 bael BT Sl 3 05 faS (o5 500 5

. (Poor fetal out come ) 5,I> ol & 1Ll 5. asle xS karyotype sla Jl sl

e Cwnd s through and through S« defect < 51 @ Le :Gastroschesis

- Ll oS abl>| Lid o108 Lo 5«5 paraumblical
o ke Il LOut come o358 xS o555 S bl L «Syl eiGastroschesis
3l dade LS5 Ll |51 (g se L5 S Omphalocele & ;5 s 5 ,ls Omphalocele

338 i & ez umbilical hernia
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S il e Blls sl 5 axl S gllr o BB Sose 3 S

ok sdidg Lid SO baw i G, Omphalocele
s »55 polyhydramniosis s\ = | Dysplasia 151 :Skeletal dysplasia
o S 03,8 D s db olie Lo e dlsb plle ctls 5 L OT aalllas

S Bl anl 65505 S22l Skeletal dysplasia <Gl 1 s s

(‘tibia , fibull, Ulna , Med segment , (femor , Homerus ) Proximal limb
G35 Ailze spdome O OIS 1 5 o sy Ll 4 dsd oo 55les igle |, Radius )
L « 13l Adequated mineralized .» 5 wst blunt ol slls ..l Monitor
Skeletal dysplasia Ul ol s Ll 33 Ko 6 ode ale 5 0F 035 echogenic
bow  Short b salJé.:«dwarfism 53 . L e Meneralized 35 o) sn plls

il Bulge Lk 5 (oL narrow (g 4 8L Thoracic cage. Lilis (ols SB)

Malformation associated with oligohydramnios
Slpsl 4 sk Ailee oligohydramnios U of ea a5 gla JU sl 090 Fumeaf 2

. Ml xS urinary truct b Jg 6 b Ui

Renal agenesis
Obstructive uropathy: urethral stenosis, post urethral valve
Ureteric obstruction

Renal cystic dysplasia: Polycystic kidneys, isolated renal cysts.

Renal disease (Potter Classification)

I. Infantile Polycystic:

Autosomal recessive. Bilateral echo-bright grossly enlarged kidneys,

oligohydramnios, may not be evident until 24 weeks.

II. Multicystic renal dysplasia :

Sporadic , Obstruction in early renal development , Unilateral or bilateral

with multiple cysts of varying size.
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III. Adult Polycystic:

Autosomal dominant, Not normally detectable prenatally.

IV. Obstructive cystic dysplasia

Sporadic, Later obstruction such as urethral valve or pelvi-ureteric
obstruction. Unilateral or bilateral, small echogenic kidneys with

peripheral cortical cysts.

Amniotic fluid

Normal and variant

3433l p g TrimeStEr Lo cund JI Jom o i aenl anal gl wle e
Sl s ag Lo Ll Olae 8150 &l ML o (58 by 5 e oS
52 700cc , VA wia 3 500cc S5 sl sl SMEe Lasl s S sls3l £ anda Ly

st ok Jom b aiia s 800-900cc , ¥E azia 55 1000cC , Y azis
S pdeeady 15-40 b win o clnpe Sl mle 0 5ld S0 4 S G5

.33 S sL Vermix els 5035 515 |, Desquamated cells ool & (olge 0

Localizing the placenta from a longitudinal, midline section of the uterus. Note the homogeneous
echo pattern of the anterior wall placenta (P) and the bright echoes produced from the

chorionic plate (cp) that demarcates the interface between the placenta and the amniotic fluid (AF).
Posterior uterine wall (u).
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A - Normal amniotic fluid volume :
There are several packets of amniotic fluid that measures 2 cm in greatest diameter
adjacent to fetal abdomen .

B- Oligohydramnios:
There are not packet of fluid measuring 2 cm in greatest diameter adjacent to fetal
abdomen.

C- polyhydramniose:
In the 3™ trimister separation of the uterine wall from the fetal abdominal wall by

fluid usually indicated polyhydramniose.

Oligohydramniose diagnosed by U/S

¢ Little or no amniotic fluid.

o No packet of fluid free of umbilical cord.

e Crowding of fetal part .

o The largest packet of fluid measured 2 cm in vertical length.

¢ Fetal pulmonary hyperplasic, clubfoot, genito urinary disorder.

-

4.37cm -
5.00cm

Oligohydramnios at 35 weeks’ gestation. The largest vertical pool measures 1.8 cm and the AFl is
3.0cm
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Polvhydramniose diagnosed by U/S

gl by S1RSL &S wSe <Y mbe oL lade 4 Polyhydramniose
sle Jlgl 5 cdSal Sl 55 5 (oae e s e2r Sl gl Jlg)
bl S he5g09 S
JB O oS OIS, ey 5)n Sl AL AL e, ile Jo S O 00 0
35 K 35 51 3 sla w5 e 23
s e IR g e e i ik skl I s Y pens
.55 520cm 3 i AFL S 2 @
L G398 Sy S CM G 5 ALl K gl gl eSL S bagai ojlul Ly @
o gie oded mle 53 L oy o @

gt 03 o> (Zro g e (el s mle @

e Fetal abdominal wall doesn’t touch to ant. And post. Uterine wall.
e The largest packet measured > 8 cm in vertical light.

e Fetal anomalies.

e Fetal macrosomia (large fetus 4000 mg ) Kg.

e Excessive fluid around the trunk and fetal part.

Polyhydramnios in a 24-week pregnancy in which the fetus is severely anemic due to
Rhesus incompatability. The largest vertical pool measures10.16 cm.
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Chorioamniotic Separation

55, 33 5 fuse 2l Joob o) ka5 03 i o 51NV hal s 5 O gl LS
gl st a2 53 Klg o bl odd A6 JoyU n 5L DgessS g Ol S plss O s
Al g g S g
el o Synechia ¢« YL o D > Sdgral g List Amniotic Sheets
GV 55 L e s 5 sl x5 S LI s Synechiae 1
38 e 5 S o deeS Ja e e b odys 8l sen Synechiae coand

cokd a0y 5l 93 5 Ol Sl 3 51 Al o Sl s sLAE Oy @

3 3s psbas lm o2 5 Y [ shape i L2 o

- 0355 ammiotic sheet | of jan fuior KL g plis’ @

Amniotic band syndrome
S dadee W25 1) b 2oV 11200 68 i (635 SAISE g odas Sle G ps i o
2 St ©55 b Lis Kl 5 odin S 2 0 58 B 3 4 i g0 o
Sl odd e sl 8 i slael alal 0l 5 S 5o Ly Sl i Ale sy Ol
DL S0 g el aiie S w35l s g g 1, UG Sl o & defect
o3 3515 Ssline gla Culis S Ol Lsepta S o (Amniotic Band ) wl oGyl
oo slael slile jsams 5 (spider web ) syls Cplin Ve als Jbr IS0 L 5 550
S oy 1y el gl Tl B )L Sl O 6 bl s e 5l OISGl dl (p)
Sl a5 b pli by il S0 G Gy Ll S ek S Gsle Uil e b Sl
25 S oLl lymphedma
Cleft plate , Encephalocele, asymmetric anencephaly .l I, sls defect
O g OIS gon b el on Gastrschesis w wlie ol jlo Jsed w0 a8 OIS 5o LSl 0

ol 2
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PLACENTA

A b e wll B Slske kdl 55 53 Ayl d :Morphology

Llews byl 35 legles Grading (Maturity) , Localization , Appearance
3580 03 o35 High level echo ol5is <5 gonglumeration < JSe VY =1\ weis G Placenta
basal , placental substance , Chorionic sies casd wo 01 3 o e i Llaw oS
Sl e 53« Chorion U ool glae Gladl b Fusse wws, o3 o5sies oo layer
5 S Sl e G d w oS 0us Fusse 5 136 s wlene Gladl Second trimister
sy 35 Koo A3b axdll 35 w20 45 Sonographer oladl e b o> oS s pdie oy skl
st G b w5yt s 0 Fusse 51 L3 Chorion 5 Amnion o s U o L

L5 Lo Unobliterated lumen a3 - s 55 Kee alal e chorionic hemorrhage

Lo 5 S Lley S &K ke « ¢ Maternal surface or Basal layer
rmﬁ s W > d ¥

C3sdes 30,8 3,05 13 Decidua basalis 4l Y L Hypoechoic

Cussrse Eeblsyls L5 Chorionicplate s Basal layer ... « 4~L. :Placental Substance

5l das . s sine s> Sonolucent o~ s Tobule s eSSl Sy O3S o
JUsl oS o35 o sle gz 3l Sl Ol 5 5 5e oy bl 55 Sonolugent L YA wis
3 S Se s SU 0
el oS

Chorangioma e

Hemangioma e

Teratoma e

Placental mole o

Chorangioma )
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53 o3y JsS Shls 350 o echogenic "L, Hypoechoic 3 S
My el wal S, 0em 50 SIbl olel 05 0l Gsp 3,50 Spe
NV PRV SR I
o\ss 5 Cardiomegally, Hydrops, IUGR, Polyhydramnios, Antipartum hemorrhage
S, Triploidy  os3505 S Ul S1zil o 1 s1 partial mole placenta s oo
L L
Placental maturity change
1 Lse a3 £ (g1l Lt Maturation
A=1=1 -

LA a5 Y wzis & o e L S o 55 brade O placental maturity change
Chorionic plate: smooth chorionic plate e
Placental substance: Homogenouse
Basal layer : no density e

XS 315 T wxis 4 Jo> e Orade o, ,s: Grad | Placenta
-Choronic plate: no loger smooth but shows indentation.

-Placental substance:- Linear echogenic densities 2-4 mm parallel to chorionic plate.
-Besal layer:-Still no densities.

—Grade |l placenta

-Chorionic plate: markedly indentated .

-placental substance : Linear densities become larger and numerous and addition coma shape ,
densities extended from chorionic plate to placental substance.

-Basal layer:Linear echogenic densities parallel to basal layer.
—.Grade |ll placenta

-Chorainic plate: more markedly indented.
-Placental substance: Deviding placental in to catylodons.

-Basal layer: Then densities in basal plate become confluent.
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Random echogenic areas

Grade |

Grade 0
Echo-poor areas

A\

Basal echogenic areas

|| b Irregular
echogenic
areas

\lll
Comma-like identations garl
in the chorioni te Deep indentations
" dle in the chorionic plate
Grade Il Grade Ill

Grannum grade Il anterior placenta at 38 weeks’ gestation.
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Placental grade and gestational age

s e e ol Lol e Sosg iy glagrade o grade 0 51 el Lo o i L
,A0% bBrade | 55 o 5 o Job o Cps - s Brade ll o st Term o o G s o8
o oy olS mea brade 0 1% Gradelll s 5, 4a% Grade |l

s> grade 0 5 40%grade Il 5 00%grade Il 55 (aasty ) Postterm Llesl 050 Jor S
Soosgradel 5 o5 a o s grade D oS s o 5 Kn bl (55b Sl ol 1 el
maturation s <l plas Sl s ens olndl 5,50 Jom o o) paty 53 355 0> POSEMALLPE fo-
Diabet wsle ol 3 4> 4o sl

Placental thickness

caBembrad | s sl culss Lawsl ds Ll o ks O Culies 553 as Ll ,06 8
Jom oI e 6 bl ol alllas . ailee 3hemgrade Il s 5 36em Grade Il s
| STl o s Jo )b ¥Y wxis o AEm culiss o il 6 a3 0340 slis 3 J Lot
il i JISSH 5 5 Rh.Sensitization |, nonimmum, Diabet— 51 21 «,

asiS B3ls 03y e SIS SO bl Culiis 03500 o510 Rh Isoimmunization &, 5 s
LS e i Calas Sl s o Vs bz el Thickness 05 s 55 s

et Diabet s 51l ails e sl b 5 ol 5 g go LioSly matuRtion s 56 oS Sl e
e

I, IUGR 5 Pregnancy induced hypertension =, sat s ( Josb o ) Ll S50 el o8

S Sl
Causes of a Thickened placenta
Maternal diabetes mellitus Congenital fetal neoplasm
Fetal hydrops Congenital infection
Maternal anemia (severe) Placental abruption
Triploidy
Causes of a Thinned Placenta (<1 cm)
Placental insufficiency Toxemia of pregnancy
Maternal hypertension Trisomy 13, 18
Maternal diabetes mellitus
L —
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Umbilical cord

s Lilee oslize OF Jub 22-80 Em i Ll anils Job Jasl &y po w03 EM S50 3 L &5
LS Sl e OF 3 oS IVIPONMENE L Lo jlie 5 m cdlad amlo s by o O 0350 Lusb
- Al

P Sle Lils oUS (65, Jom LiL K5 OF Jases 5 4l 5500 |, MOvEment fetus & sV 130
Mucopaly sacaride , muscle , collagen , vessels, 5| o Ls umbilical cord s s . oligohydramnios
. Ll Wharton jelly

still birth 5 Rh. Isoimmunization ¢ sl cubis U 15T STl A3l glesl 50 b 4K 550 2
( Single umbilical 115 0L 2 51 b < OT be Jlogil | dades 0L (Vs sl s Jib S0

il ol jen Jlegjges S SSIL as artery )

Transverse section of umbilical cord
demonstrating the normal vein but only a
single artery.

Compare this appearance with that of the
normal three-vessel cord

paw 3 093 Foo f S S S5
(Bleeding in Second and third Trimester)
T b bedly Condpe Sl g led Sy oy £33 el 5 Sla S 20se 00 4S5 3

. V.:SL»J

-:1I/s placental localization

U8 Jaw s beedly Cmdye o (B000) ois S g ol G5 sy Lpl A o
o s oS Isotobe sise G5 L s Sofitissue X-Ray ac s bewdlynts gl & oo Cisl 31 S

el s S35 Gl g ge elad oS 0NiZEd
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G G 1 33 Ko Jldh Lty law 5 oy sl 5l A0-T0 00 550 s Jum il e
Sl sl bes 8 S5 a) 5 el SIZB fax e 3000 L il S CBIVIX w ol
o5 sl ol 20-30 % 10 ol ety 4 o 555 Sl o) 008 S Rate e
dilion S35 BBIVIX a5 Lesdly Connd G ) oy 0 a3, 00 Kn Jidl bl Lo
33 Syts Ol 3 b p g Trimister 5T gls axia s & i Segment L odle
M LS 3l oy B 00D 595 Sslio Sl o 03l 5 oy B0 53 isthmus (elongation , thining )
Placental sl 5 33, o pims S disls ol Cgndpo o5 sla lnadly 5 Lo smst s S ey

33 S 5L, migration phenomen

Bleeding in later pregnancy
Placenta previa <
Abropti placenta <

il o g N:tf‘imiStEF 33 Sxps ke Jole Gl i e a0l O
33 Ko pens INEPNAIOS L OT L3150y S Cmd go pond /S a5 Loy A4S oSy 5o

o= 3o 3Ol a3l 5 bl i Coadge 15 0355 0Ll SIS BT keadly Condge cpnd cnl Ll
Falls oty Lie -Ros poi sloml odSCts leadly + dolais 1) 38 aiples Oolowl 3 oSSt
3 g0 okl Lo )b Disl &S By a3 5 |l Dephalic conss ¢ L aules 1, 55 Kos previa
38 D g diala

48 35 Kon Ll anls Comdyn oy bl 53 S bl 0 Sl ) rU;..c:-Presentatiun -8
Vo oy Con i) S6 asd g oS aglae pasnd K03 Cows a5 gmy 353 03 Vb el Il il
olee 5 33 K i oy 85 513 VL el o Antitrendelbery couxsy o Kol Uy 33 3 als
c 33 K e Ll i LS gintErnal oS Los )l ks ol e S gliadl

-Degree of bladder fullness -C
sysbe ke Lals previa 5 edss S oy i 03 ped Al ol it 5lsl5 055

C kil JKie dib anily s e bl S Ll esg olel lid ket ie LS 0w
il Sl 03 g o s g e ol ol L a3l ol e e S Lopar
O ool Sl L S wles st s LSl L eaped [l s LS 1L aglee W eis S
float oo b 4 ol aulen on 0315 Comdy bp o o 53 lllow (23108 L st Al W

.J}nj«cﬁ'ﬁ‘&i[}ﬁjﬂv\iéﬁ

166



|, false placenta previa S wsb adls s Cond g LSty 5 sl Transvers o lie <5550 5
Lalgs g W ekd gule b a4 i gls Coand O 3S Esl b oanes liB 15 dais OLES
Wiy wle o8 e 3,80 5 Longitudenal coxss 4 Jib &S 5K e B anles s p
internal 05 ods 53 oMK Jbs wlie s Sl 3 3 4de oy Sl « internal 08 gls e
Sl ous s el | (Dverdistended) sl o 51 i Wl Glie Olomes . 34 dals 54 g
53 S 5553 Koo Placenta previa slw) ol O3S b 4 5 odn S it G oy A3

- 3)ls sl lower internal 08 5l bl e sle ki o3le >

Four low position of placenta:

I-Low lying : when the placenta is closed to the os but not overlying it ( This is not placenta previa)
2-Marginal : when placenta margin extends just over the cervix .

3-Partial: when placenta extended to the internal os but not cross it.

4-Complet or total : when it completely overlying the internal os .

Type | Type ll
0 Minor |

Type lll Type IV
h Major I

The typing of placenta previa
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stage 0 stage 1 stage 2 stage 3

Vasa previa

2 S e ) oy L e S L e GliE el b g o e f Sl ol
2 Gape b Sogo s Ll 33 Ko b by Bawy a3 )3 53 e LS Job s
S e Accessory lobe L S5lol o, o e liadl glid (gpdls b Jass gls Coand
ol oS w3 LUl s Membranous vessels L Lol st U 55 e sl Succenturiate lobe oL
e s aesl N ColRapid L adoe o Jib wyles 0ppo 3 easa s b I 5T s
G s a5 ey G M 3 ael S Doppler wyles 2L 50 S o) e

Cdade OLL

Abraptio Placenta

S s adls gske g bl ety il 3 Trimister ,» Crys sdas oo K
loion 2l oy 5 ey o O e b 5 S s13 5 (35l L Jlasl ) Detached oY,
Sy il o)l 5 Ly ool sla sy Dystic Space s - 5o Sonography ks 51
3 e K s s e s 53 5 gl s g Bramp L g ol SlS
33 Ko Hystrectomy o e o wsle sl Kovaler synd s sl 5 ot ss LIST

=g edss o3 SN 4

A gap between myometrium and placenta

(Retro placental bleeding or hemorrhage)

-Echo within amnintic fluid due to blood

-Bleeding in sub echarionic or sub amniotic location Marginal bleeding
-Intra placental bleeding
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Multiple Pregnancy
Cdgdee sdyy b3 IS 4

S8 s Twins_|
S8« Triplet 2
S8 e Quadroplet_3
S & Quintoplet_a
todys 8w L3 )3 Chorionicity 5 Amniomicity s |
Table 3.6 Diagnosis of chorionicity and
amnionicity in early twin pregnancy

Gestational age Dichorionic | Menochorionic Monochorionic
(weeks) diamniotic | diamniotic monoamniotic

§ WO W W
7 @@ > | @

(O = gestation sac O = amniotic sac # = embryo

Chorionicity & Amnionicity

Dizygotic twins (80%) Monozygotic twins (20%)
All dichorionic Monochorionic(70%)
dichorionic (30%)

e dudss |y sbls Multiple pregnancy s a5 sla, G

Anemia e

Placenta previa e
Abraptio placenta e
Palyhydramnios e
Malpresentation e
Premature e
Post partum hemorrhage e

S L | b aS gl 55
i V5 &S s Jib ol e 5 Prematurity
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Embryology
595!
Psipe ek JSI 5 Loges
Monozygotic e
Dizygotic
5503 8 el d e by Sl G, ety sl Monozygotic s s
DO e a2 gy mcw\
55 Sigal G g, adl 53 558 M gl ) 4 53 0l P wass o » -8
A 125 wlSlas Embryo
Sy 3K e wrin b pler lasss el Ul 40 OAS o olS s D
1o Gl Embryn s 5 Kol Gy g
S iy 3,8 Do em g gy 5 day odd s D s oS 0
 ae JSo (Conjoingd tWins) sdr wa b i 53 5 Ol xS,
23K ob s slbs bl OF (S ey Joe
sdeer o2 b o s Thoracopagus e
il sdoer oa b s b3 3 Xyphopagus e
5 Ls sdr o L IsChim 4 U s lschiopagus @

oo o b ) 53 Craniopagus e

gl bt Ly syt b el ) el 4S5 o2t la wcia > Ammionicity aes
, dsled Ly pzs Amniotic sac ol b ods § S S s & (Extra-amniotic space)
oo 653 L2853 4 5 0ds S35 oa i Chorionic sacs L Dichorionic , diamniotic ;>
Wedge  ISCh oy ol 53 gl JLail e 53 Ll ot pglas s Bd S als
- dyles ol Lambdasign U Twin peak el 1, ~SUawsl (ol 45 5 520s o> Shaped
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The ‘delta’ or ‘lambda’ sign is
obtained at

the point of insertion of the
membrane dividing the twin
pair into the placenta. This
appearance is diagnostic of a
dichorionic diamniotic twin
pregnancy.

o Sl oa LS 5 a5l Sl Li2 monochorionic, diamniotic twin pregnancy  ,s @

b ar 4 bsses asly 4 e Sl S aplee el Thin membrane JKew s

33 Ka sy TISigN ol o 505 slaal 3l b g

The ‘T sign’ is obtained at the
point of

insertion of the membrane
dividing the twin pair into the
placenta. This appearance is
diagnostic of a
monochorionic diamniotic twin
pregnancy

5 Embryg 53 6o ez sus Lee plus Monochorionic , Monoamniatic twins pregnancy ,>

ssieeolss yolksac

—odas Sl
Locking ta twin (Conjoined twin) )
Stuck twin ¥

Twin to twin transfusion ¥
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Large for date

Polyhydramnios
Multiple pregnancy
Macrosomia
Maternal diabet
Malar pregnancy
Hydraps Fetalis

large for  evss ol V- i U farge for date o erlse s Al s - Hydrops Fetalis
. Lilye Hydrops fetails o < o 5 date

Hydrops ol sdes 6 S oy |5 Rh. Incompatibility 5,50 5 555 15 sls Jl
sl s aSh il O Jgee x|, Immun hydrops oz Al ol oo bl dmloa
Sonography 5 51«5 . alies OF Jgems 1y LI 5 i 635 gls - Jla gl ails Non immune
L L Hydrops & <0V 33 8e S aS SV i Lo o b

Fetal odema e

Placental enlargement ( placentamegaly) e
Folyhydramnios e
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Small for date
Intrauterine Growth Restriction
(IUGR)
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Appearance of the donor or ‘stuck twin’ in severe TTTS. The characteristic features are the lack of
amniotic fluid in the sac and severe growth restriction. Note the membrane lying over the cramped fetal
abdomen and umbilical cord.
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i Jod

Abdominal Atlas of Ultrasound

The right and left branches of the portalvein The portal vein radical is associated with a
branch of the hepatic artery and a biliary
duct (arrows)

Within the hyperechoic fibrous sheath.

The porta hepatisA variant with thehepatic artery anterior to the duct. CD = common duct
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A contracted, thick-walled gallbladder
located in the gallbladder fossa on TS.

CBD at the porta hepatis. The lower end is
frequently obscured by shadowing from the
duodenum.The duct should be measured at its
widestportion.
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Fluid-filled stomach near the Visualization of the lower end of the duct
Gallbladder fossa mimics a gallbladder containing often requires the operator to persevere with

astone. The real gallbladder was normal techniqueand patient positioning. The normal duct
(calipers) is

(A) Longitudinal section and (B) transversesection images of the gallbladder containing stones with
Strong distal acoustic shadowing. Note the thickenedgallbladder wall.
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Multiple tiny stones combining to form a Floating stones just below the anterior gallbladder
Posterior band of shadow wall.

(A) A stone in a dilated common bile duct (CBD) with posterior shadowing. The gallbladder was dilatedbut
did not contain stones. (B) Stone formation in the intrahepatic ducts.

191 |



(A) Large cystadenoma containing echoes and a septum. The cyst was large enough to cause obstructive
Jaundice—the patient’s presenting symptom. The diagnosis was made by ultrasound-guided aspiration. This cyst

haddeveloped into a cystadenocarcinoma after 2 years. (B) A cystadenocarcinoma in a young woman presenting
withaltered liver function tests (LFTs). The cyst contains echoes and some solid material.

Multiple cysts in the liver. In this case the Hydatid cyst demonstrating surrounding
kidneys are normal. Polycystic liver is more daughter cysts.

usuallyassociated with polycystic kidney

disease
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5]
GHT TRANS

Wedge-shaped area of fattyinfiltration in the Focal nodular hyperplasia in the left lobe (arrows),
right lobe. which is isoechoic with normal liver tissue.

A calcified granuloma demonstrates Considerable deposits of calcification are
acoustic shadowing. seen in the liver in this patient with nephrotic
syndrome
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Examples of liver metastases. (A) Peripheral secondary deposits due to peritoneal spread from a
primaryovarian carcinoma. (B) Blood-borne metastases from bowel carcinoma are demonstrated in the central
area of the liver around the porta.

(E) Large necrotic metastasis. (F) Miliary metastases affecting the entire liver. Some larger, focal
lesions are also visible. Note the hepatic enlargement and the lobulated outline of the liver
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(C) A patient with chronic Budd—Chiari syndrome has a nodular liver with suspicion of a lesion near the
anterior surface. (D) Administration of contrast in the same patient as (C) demonstrates increased uptake
in the arterialphase, with wash-out of contrast in the late portal phase, helping to locate the lesion, and
characterize it as an HCC
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(A) Subtle changes of oedema in acute hepatitis: the liver is hypoechoic compared with the right kidney,
mildly enlarged and has prominent portal tracts. (B) Chronic hepatitis and cirrhosis, demonstrating a
coarse-textured,nodular liver.

(A) Pancreas in a young person, demonstrating normal hypoechogenicity. (B) The normal adult pancreas
isslightly more echogenic than the liver.
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(A) Acute pancreatitis in a patient with alcoholic liver disease. The pancreas is hypoechoic and bulky with
a lobulated outline. (B) Large pseudocyst near the tail of the pancreas in acute pancreatitis.

(C) A cycle of acute on chronic pancreatitis, with pseudocysts and considerable calcification. (D) A stone
(arrow) is obstructing the main pancreatic duct.
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Metastatic deposit from primary breast The uncinate process is relatively
Carcinoma in the body of the pancreas hypoechoic (arrows) because of fatty sparing

(arrow).

Lymphoma: (A) Small, focal lesion in a normal-sized spleen. (B) Enlarged, hyperechoic spleen with a
hypoechoic focal lesion (arrow).
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(A) Calcification in the spleen in a patient with nephrotic syndrome. Note the left pleural effusion.
(B) Small calcified foci in the spleen of a patient with hepatitis.

(C) TS through the left upper quadrant (LUQ) showing lymphadenopathy at the splenic hilum of a
patient with lymphoma. (D) A large hyperechoic lymph mass at the porta hepatis, causing obstructive
jaundice
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(A) Sagittal section through the normal right kidney (RK), using the liver as an acoustic window. The

central echoes from the renal sinus are hyperechoic due to the fat content. The hypoechoic, triangular, medullary
pyramids are demonstrated in a regular arrangement around the sinus. The cortex is of similar echogenicity to the
liver.

(B) TS through the hilum of the RK, demonstrating the renal vein (arrow) draining into the inferior vena cava (IVC)
(arrowhead).

(C) Left kidney (LK) in coronal section. The renal hilum is seen furthest from the transducer (s = spleen).
(Compare this with the sagittal section of the RK in which cortex is seen all the way around the pelvicalyceal
system.)

(D) The renal cortex lies between the capsule and the lateral margin of the medullary pyramid (arrowheads).
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(A) Duplex kidney showing two separate intrarenal collecting systems (arrows). These drained into a single
ureter on intravenous urogram (IVU). (B) TS through the abdomen demonstrating the fused lower poles of the
horseshoe kidney anterior to the spine.

(A) Simple renal cyst with posterior enhancement (arrowheads). (B) Small renal cyst containing
calcification following episodes of infection. This remained stable on follow-up.
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Autosomal dominant (‘adult’) polycystic Angiomyolipoma in the RK
disease. Numerous cysts of varying size are

seen withinthe renal bed. No discernible

renal architectrue isapparent. A cyst

containing solid debris, i.e. haemorrhage

(arrow), is seen.

(A) Hydronephrosis of the left kidney, secondary to a large circumferential bladder tumour. (B) A ureteric
stent is noted within the renal pelvis of (A) (arrow); however, a moderate degree of hydronephrosis is present and
highly suggestive of partial or complete stent occlusion
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C) Moderate to marked hydronephrosis of the right kidney

secondary to a pelvic lesion. The cortical thickness is normal suggesting the obstruction is relatively recent and that
relief of obstruction should produce a significant improvement in renal function. (D) Hydronephrosis of the right
kidney. The kidney however is small at 7.2 cm, the cortex echogenic and thinned, particularly at mid pole level.
Appearances suggest this appearance is chronic.

(A) Pyonephrosis. Low-level echoes from pus can be seen in the dilated PCS. (Note that absence of
echoes does not exclude pyonephrosis.) (B) A hyperechoic blood clot can be seen within the collecting
system of this

dilated kidney.
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(A) Nephrocalcinosis, demonstrating deposists of calcium within the renal pyramids which are too small
to cast an acoustic shadow. (B) Calcification in the renal pyramids with strong acoustic shadowing.

(A) Acute renal failure demonstrating an enlarged, diffusely hyperechoic kidney with loss of
corticomedullary differentiation. (B) Acute renal failure in paracetamol overdose. The kidney is large (16
cm) andhyperechoic with increased corticomedullary differentiation
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(A) Late-stage breast carcinomademonstrates abdominal ascites with a hyperechoic

omental cake of metastatic deposit in the left upperquadrant (LUQ). (C) Retroperitoneal metastases from
a teratoma.

Gynecology & Obstetric Atlas of Ultrasound
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The constant relationship between one end of the probe and one side of the screen. The end ofprobe ‘A’ relates to
the left side of the screen regardless of the orientation on the maternal abdomen. Note that
this relationship remains constant providing the image invert control is not activated.

Longitudinal midline section through the

normal pelvis demonstrating the bladder, vagina
andnon-pregnant uterus using the transabdominal
method.Note the image is oriented such that the
maternalbladder can be seen on the right side of the
screen andthe uterine fundus on the left side of the

screen

Longitudinal midline section of the pelvis
demonstrating the non-pregnant uterus using the
transvaginal method. Note the absence of the
maternalbladder as a landmark. The uterine
fundus can be seenon the right side of the
screen.
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Longitudinal midline section of the loweruterus demonstrating the cervical canal (. . ., distance
24.1mm) and internal os using the transvaginal method. Measurement of the endometrial thickness (13.6mm) and
uterine length (59.5mm) are also shown.

A normal intrauterine pregnancy at 4weeks’ gestation imaged using the transvaginal method.
The gestational sac measures 3 mm. The yolk sac andembryo are visible at this early stage. Note the
echogenicappearance and the thickness of the wall of the sac.
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A. Longitudinal section of the uterusdemonstrating the maximum longitudinal diameter (L) of
the gestation sac. B. Transverse section of the uterusdemonstrating the maximum transverse (T)
diameter of thegestation sac. Note that the AP diameter is common to

both views. The mean gestation sac volume is equivalent to

a gestational age of 5 weeks 4 days. Note the echogenic

Implantation bleed (arrow) associated with
a singleton pregnancy obtained using the
transabdominal

method and mimicking a twin gestation.

A dichorionic twin pregnancy
demonstrating one sac containing a live fetus (CRL
21.4mm) and a dead twin (CRL 11.9mm) in the

secondsac.
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A small, echogenic, well-defined mass
(E) adjacent to the uterus is a case of tubal
miscarriage.

A longitudinal section of the uterus

showing a cervical pregnancy (CP) and empty
uterinecavity above it (C).

A case of right interstitial pregnancy (IP).
The interstitial part of fallopian tube (arrow) is

seenadjoining the pregnancy and empty uterine
cavity (C).

A case of ovarian pregnancy at 6 weeks’
gestation. The ovary (O) is enlarged and it
contains acorpus luteum in its lateral pole (black
arrow). A smallempty gestation sac is seen
implanted into the medial

Aspect of the ovary (white arrow).
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A transabdominal view of the ovaries(arrows) and uterus (u) in a transverse section. Note the
hyperechoic endometrium and hypoechoic follicles withinthe left ovary (L).

A cystic corpus luteum (CL) containinganechoic fluid. Note the thick echogenic cyst wall(arrow).
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A large submucous fibroid (F) significantlydistorting the uterine cavity (arrows). The fibroid is
hypoechoic in relation to the surrounding myometrium

An endometrial polyp. Note thehyperechoic polyp (P) disrupting the midline echo (thick
arrow) and the endometrium (thin arrows) around thepolyp.
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Coronal View

Longitudinal View

(=}

Longitudinal (sagittal) and coronal views ofa normal uterus. 1, Longitudinal diameter; 2, transverse
diameter; 3, endometrial thickness; + — — — + transversediameter.

A dermoid cyst with characteristic poorlydefined ultrasonographic features.
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Placental cyst. Note the position of themass, immediately beneath the chorionic plate.

Assessment of amniotic fluid volume bymeasurement of the deepest pool of amniotic fluid
(5.82 cm). The calipers are positioned to produce avertical measurement from the outer edge of the
chorionic place to the inner edge of the uterine wall
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Oligohydramnios at 35 weeks’ gestation.The largest vertical pool measures 1.8 cm and the AFI is
3.0cm

Anhydramnios at 28 weeks’ gestation in afetus with polycystic kidney disease. Note the grossly
enlarged and echo-bright stroma of the cystic kidney..
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The varying appearances of anencephaly. A. At 12 weeks, absence of the skull bones (acrania) can be
identified. Note the appearance of the fetal brain (exencephaly). Compare this image with the normal
appearances in

Fig. 3.18. B. At 23 weeks the fetal brain tissue can no longer be visualized. Note the typical frog’s eyes
appearance

Transverse section of the fetal abdomendemonstrating splaying of the vertebra in spina bifida.
The spinal defect is associated with a meningomyelocele.The sac contains obvious strands of nervous
tissue.Compare the abnormal shape of this vertebra with that
of the normal vertebra
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Transverse section of the head of a 34-week fetus demonstrating hydranencephaly. Compare
this appearance with that of severe ventriculomegaly

Transverse section of the head of a24-week fetus demonstrating alobarholoprosencephaly.
Note the sickle-shaped single ventricle and the unusualappearance of the thalami. Compare this
appearancewith that of hydranencephaly
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Transverse section of the fetal bodydemonstrating fetal hydrops. Gross ascites (large arrow)
is present, outlining the fetal liver. Mild skin edema(arrow) is also present.
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Abstract

The idea of writing a book came to me in the early days of my practicing
ultrasound, when | realized that books on this subspecialty were just not
available, the knowledge | had obtained abroad had not fully equipped me
for practicing independently in this new diagnostic filed which was almost
unheard of in Afghanistan in the 1993s.

| appreciate the interest of publishers have taken in bringing out this book,
this is their first scientific publication have taken in bringing out this book,
and | am aware of the difficulties they encountered because of its
numerous illustration .

Doctor
M.Nawab “KAMAL”

Kabul
January, 2012
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