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Histary, Theory & Basics

SONAR

Ultra

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

Audible sound o o
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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1964- The first commercially available ultrasound becomes available.
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Transducer
n Applied pressure

I } causes thickness
reduction

expands

i

|
|
|
|
Transducer =l | —
[
I
|
|
|

Voltage
defected

Figure 1.7  A. Generation of ultrasound using piezoelectric devices. B. Detection of ultrasound using piezoelectric
devices.

Target/interface

Skin surface— Soft tissue
Wall
Pulse -echo principle in tissue Pulse -echo principle
Ultrasound
Transducer
Pulse I | %
| I l
| Fcho .
| I Pulse-Echo Ultrasound. The US transducer
sends a scrics 0 cams into patient tissuc
ds a scries of US b into patient ti
I | . The US image is produced by the pattern of
reflected beams (Echoes ) detected.
# I
Tissue |

Interfaces ' 1
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¢ Sonographer. An US technologist

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

o Sonologist. A physician highly skilled
in all aspects of US examination. , Sunographer e

- ' - Sonologist e

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 JUl el asl sl auy 2ols a5 a(Sound requires @ medium-can't pass throught vacuum)

5 (Temperature ) &~ , @ensity ) csts . Pressure) Los RPN PN WA
) grae el Lzl (s ) Loy Osdy L5 oo ks (01,3 S > ) Pareticular motion

cogt 5 S sl lpd dle [ asle 6 ek JLiSH ey SO s

(&g B3I 53 Jlertad 3590 gla el b)Terminology of sound

Frequency -1

Period -2

Wave length -3
Propagation speed -4
Amplitude - 5

[ntensity -6

Acoustic impedance -7

Loss of energy or Attenuation of sound -8




SOUNCE | &g oo & b s Amplitude  pering , frequency , infensity « Sice (s o [k e
go b g Wave length ol 5 sl Loy & Media 5, 1+ Propagation speed 2L of sound
i L (Source of sound) U & 50

1\ (Frequency = number of cycle per second)acts < s s Dyele sluw 5 & Le : Frequency -1
Jobabss 3 00 e dily Jloys b 3l g e il S AT o 542y sk Acoustic variable

AShyele e st Jobas Tt s £ VU5l o LUl 5l Tun syi

3 et
A Ng_rmal range ¥
¢\ ' One complete variation (cycle) of an
/ \ acoustic variable (pressure).This
e (. }\ ______ ,—— variation may repaeat as time ﬁ
G \ 4 passes , as indicated by the dashed 3
: 7 — g
(¢}
» Tim

Ll
MHz = 10° Hz , H,-f cycle / sec
gty OLSMHz 5 M 6 ST
& Dy e sSe b Dlaskan 53y 3l e M= (Mega) = Breat = S5 = 1000000 55 Slnlons o

555 sbaudble sound ot 2:-20- 20000 He - <, s Range & » Audible spund - |

Lo s pe stlltrasound o st i 20000HE 51 50 50 o 3 oS o ltrasound: - |l

7

<

wr e Range ol (Diagnostic | o ) w3 s 3 b g 5l osbinad sl 4 Ul a3gs pa
s Ultra Violet ol wil scly i K3 slls 8 andlolS a5 Kby il 5wk MKz 51 550
i ads a3 g i K S 2 o Ininared ply 3G 0n g il e o 2 e
o3 Jle cd g WB L W LI o e S s TaNGE oIS s Infrasound: I
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(small part) et W& ) ss cgr (Corlos b oy i) b asil) Image resolution —
e G ) ols Cgr (2 po om 50 358 L o) Image depth or Penetration -b

by o Pametration b s 5 o Resolition U 5K 5 s

ma |l BT

N ANVANYANVANY AN

Low SHz

High

N AN AN AN AN,
\VAAVARVARVIAV/

T.ow
S MHz
ol Microsecond Y sams o) asly s Son g S K o8 el Sbej 31 oo Ls Perin: - 2
g XSy Koo a6 e sk 2o [ Wicrosecond = I0°sec
Period . Uil pulsed ultrasound s Period adlae & oan)
0,2 Mic
High

Normal/\/\/\L\/\ > Time
VARVARVARVAAV

Low




Pressure

Pressure

Higher frequency

" Time =

Vgoms O dols diSn 131 IS K 8 ool wile 3l o jle 0 ) 290 J b & Wave length-3

High

Normal

Low

. el Image detail resolution 2T eal sz J 53 mm

Wavelength
(0.31 mm)

Distance

Common frequency periods and wave lengths

Frequency Period Wave length
(MH2) (Microsecond) (mm)
2 0.50 0.77
35 0.29 0.44
S 0.20 0.31
7.5 0.13 0.21
10 0.10 0.15




Ol dls Wilos 1Se 5 8 Laoms K 31 S S50 4> 30 C8 w3l & Le : Propagation Speed-4

.o m/ sec ; mm Microsecond

Propagation speed mm/microsecond
Wavelength =

Frequency (MHz)

Wavelength = C/F
o blaiws g O3 Crgs a0 8 a Density 5 (hardness) stiffness L. ,; Propagation speed

23 S

< Average Speed of Sound in Soft Tissue =1,540
meters per second
< Qther speeds:

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

J.&L.:a (M/V) = NP ‘59 g e 0l J\y Jb/x:)‘ 5 C.J)L:& ZDenSit!

(Dpposite of compressibility) U cus B 1) dalee JLid Jlis s ol e 2o slis 51 o Le :Stiffness

Oy S e e IS L33 b g 33 Kasl3 &y oo StifMESS 5L L Propagation speed
ol sty Demsity (olts o4 L2l 15 anp ean 0l 0B S8 2y 81 61y 2dds ol s 2k
- 3L 5L Stiffness s

Density (o1yls o ot o b Demsity sl avli w5 e 55tee L0 Stiffness sl o U
S froma 53 1L dilin digls S DENSItY oSG slpo o ol 22 g o o1l 1 L
il Highest Sl s 5 Higher Clle o, low SBE s &g 2o o &8 ol 2 28

o g0 JEI 2Lo3l px s a n I sn g CIBS w4 ol il e w2 gl S s 2l
sy lensity & cod 2o coent (Prop. Speed) L s o

U 1,04 mm/Msec v 1940 m/sec » o, bl 52 Sy S fas) fpaoe O

Sl ke 53 o o sy 558 S sallltrasound 10 el e £ g 300 mile/h
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BE _—Jup J)M}oﬁj_' '}A JlleAASULg.J QL?_M)WOQW| uk..;té w\44|][| ITI/SEE C,\;’JM
LB 01 s ao o o Fat L 5 ouels average s 5 s Jo3 600 m/sec oij8

c o odis 8 Jal Softtissue average s B% <5l U L sl mm/Microsecond

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 e 1,54

a5 A (3 | Auglla

. 1L Propagation speed  density <, Jwl> 5 & Le ; Acoustic impedance-5

[=P L Acoustic impedance = density x propagation speed

Lsjlly in . 2o oS 23l BCOUSHE IMPEOANCE <ley Olags 535 2L Stiffness 5 Density .6
L ; acoustic impedance sl s s sbajl L gy s 2L aCOUSHC impedance st

Ciboe 23, LEEAD axllae s > Acoustic impedance edles coasl s Koo

aslons g, b Amplitude . 2L Normal value 5 Maximum Value - <ol 51 & Ls < Amplitude -6
sl Uit 5 ybe Amplitude 415 52 2 5, 5 Normal value Maximum Value 51 2 Lae

r

S AN AN ANI AN -t
/

SRVAVAVAVAVE®

5 — Distance

4

3




cLslpe free Lol Power o ol 51 ol - @04 G Intensity- 7

Power
Area (cm2)

Intensity (mv/cm2) =

/! /!

Power Intensity

/ ¥

Area Intensity

%l MW/ em® , W/em® ke Of dsl gy

SO s K3l 548 Ol > 53 g g0 axili_Loss of energy or Attenuation of sound -8

Ll 5o DL 03 g D D2 0 5 O Chuns 23 Kon i g ol s 3 1y 045
2 S Do 3 edes ;586 A a2 bdes o puis

Divergence il L aels -1

Absorption | -2

Deflection L. L Gl it - 3

Scattering L odd oSl 6 2 VL 5 - 4

i Ol anl 30 Sl ud Sy n aslu )5 8 ia t e Ansa O 34 )90 Divergence-1

) Lile 5 gus xS OL».\:—‘)Jéo_‘;}.pdq-}»M\Q.Lij'dq-.rﬂjbjaﬁ;}.’)ﬁ}'lﬂ)c)ﬁ\ﬁ

(Q-wEg e
Syt fT Sl 4y s ks S 0T Sl sl gLl 3 g il JUSl  Absorption -2

Cogin b o Dol Al g0 S50
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Soloy s Ko DOM s 52 osy gl 3 e Gl 2 S so and a0% 550> s
Blage 3L 00 s s S el LA 0B Gas S 55 s an

Sl oty gl o i Bone Jke e, wsle sl AbSOPPHON (51,15 s 2L f soma 53
il i el Gl 08

03 gdoe 31 01 o SO pll 3 sz e 042 5l U o ((Jws) Deflection — 3

0255 B 2pdan 3505 01 5 5y axdl S 4 L ¢ (Agnd 4aga G 0281 4 b Scattering - 4
Slags (Irregular ) adl o 2 s G o 45 )5 8 33 S 50 g0 O s8] ey

Z v - . . N
3,8 O pe 0l s dm ge DA sST L s3I

sJ -

Lot o2 8 Loy 5 o (decibel ) dB/em - o 50 Attenuation .o

S 95 a2 Ko a

v

3,8 Sy i Atenuation o5l oleg.  Longer path)ss § 2o sl

Continuaus  (GW) . «Propagation speed , Wave length, Perind, Frequency Pulsed Ultrasound

esLizad Short pulse sound 51 21 5 4 ey S eslind BW 5IU/S 55 a0 52 ys 3 anlas wavE
s yie 03330 PPODB 53 ool oy (S (Ko oy K 00 S Gk o B ] 35 S
35 8on e 5 gls L L Pulsed /8 1

Pulse repetition frequency !

Pulse repetition period -2

Pulse duration -3

Duty factor -4

Spatial pulse length -5

Ay 3 pien w3ly 4l S 53 o ol sls Pulse sl 51 <ole {PRF) Pulse Reputation Frequency

ol KHz 5 Hz o

15 High

AN

N Y Y
vy vy

Low
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pari b PUlse ey il el Gl oue ) 2sle ((PRP) Pulse Reputation Period

5 S sl o Pulse

.ol Microsecond 5 Sec o a1

High

Normal
I |
| |
I |

Low Iﬁ/—/l

Pulse repetition
Period (0,2 ms)

O dly walaperiod Jobes 55,8 x5 1T pUlsE G« ol S 51 obs cPulse duration
iloe Job (S -3 &) geas 2 Lo pulse sl Sonography s . .l Microsecond

Uy g 5 oyls Lol Pulse durgtion « o ex s Sl S5 5 a5 sl ez Duty factor
235 alyl 3

pulse duration microsecond
Duty factor = X 100
Pulse repetitions period microsecond

slls3 Wave length sLssi L s s i w315 pulse &G ol 5l oS ol ailes 31 Lo < Spatial pulse [ength

. L3l Continuous s L pulsed U/S s Propagation speed .cimm o a1y e 8

Wavelength
(0,5 mm)

—

High I
A
|

Normal

i ] > Distance
I
Low IRASAVA

Spatial pulse length
(1 mm)
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55 s e bl - 4

3 pld Opk gy Jos Lo p pan & Rapid - <

*

VP sle )1 1 4 slse Gy 4 &5 5 ong N need for contrast media +

.u‘,_..a'j_“‘_guﬁ.__p‘g des

Dy g W 33 Ks Spo wrse 3i8 b, wl filed with gas 5 sls organ gl oo
dioleis 3bul NS Kl ghas SIS L g S S e sl b Oless
Sslae! (covered with boney organs ) ow sdd slid p Ol bow g oSilae) alae 43 Zudsdons
placenta caus wlo Ji ly oSy s PlACENtA aulae dole 1t et ol oo alabons a5
23 8 or S 5 o Jis 15 Lo I 5 95 Kn il
Sl D3 T b Ol 0 Sl By o Sl ol s Sl Dy il g L
Spdee ot Transvagingl slops o L L, ilos oF Koo gls Cusgions | Jo s (sliael aslan bl
iy 16 aglee 3 L ol B2 WL 0l o LBk 5 ) o e dlae 53 3500 o
oo gy ik bt Ol e aglee QU xS O bl Olidss > Ll S L
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cal ol g S &S Wil L i s 3 K 5 809 5 geS 35S Sl 3 &S Lomputer

<

53 oslid 3580 0 gl 03503 oS ALS | 5 Ko L 30 D3 33 Climod 21 o ir 5 (o

PR
kil Lo K64 K8 Kl 550 s LS abws 3 oosle (Transducer) Probe
s ks, ko las Pulse-echo Principe G S Transducer, USS Laseis gl c—
sl (pulses) Sllas L oblus Cosde |51 53 e3sal bl Sew @0 Sl al ) Sa ) il &S
ot alax) Transducers « oud 03 5 2 o )bss , (6ch0) anSane Sr (¢ 51 5 Llais
ades bl [ bl g 5 VU aib s 5 wilye piezoelectric material

N i K ol S J53 25 35 3,5; 5,7, I0Mhz | e s Transducer . i Range

The Trbnsducer

Piezoelectric Transducer

1 The simplest transducer Element

Case

Strain Relief \

Damping Material

Transducers convert energy from ane form to another:

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

Filler =~ -
Piezoelectric Material

End View Side View Eiller

:Probe g /yl

 diles bl L (Rectangular) (<« Image- format o115 < : Linear probe -|

Cdilos ole » e K5 (Slice of pic) (< o Image- format 1,15 o+ Sectar probe -2

Syo e &S Uyl S5 338 s sbesly S5y gy gl plad el O IS0 50l T
IS o a3 e L DCAN N suze b slast 516 ksl S5 a5 a8 3 i sladd cpilir

3 s edss Rectangular

s edol 3525 & Sector probe finear probe sbo! 5 &S sy s £5 ot 5 s Convex Probe-3
s ol ol s cldly Ll PR PRI ol o yes edliial il i DS

635 Oladl s
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) o 2z Image format S ol fs ot o Sy Skl 3l Syoarpeap K0y

5 sin oo ( Slice of pie

§3454
JEPTHe
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- 14:35: 22

TR T) )
LRI

sl f b A 00, ol )

J.“:JJ:'U 2ds Ll L;J&wd‘wéf*\jﬁtém CJ}'US; é‘:yj .J‘u.\.u&.@)-d%»‘ 0)34)9«,33).‘{.&;}
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Sl oond OB aste Y5 glias! anllas 5 Echocardiography o 5 sles bl cilae cg
23 Son o3lizd s s S bl C‘)L;é' oo ble e glel 4 g o g S8l gl Sector sy
el 03 g 7or Bl oo ok

Transvaginal -|

Transrectal -2

Inter [umenal-3

Inter operative-4

S amge ol g b Gl ) SOy ob S ¢ Transducer b o) gl

Ll Canss S e Oaga aslas 0L > 5o Sonographer <G S, dilus Caor o5 g

)L"A

- v

Gl O 4 oy me anily S cuaS- Transducer gVl 5 2 pine w533 il auil
53 ele WL ele s 31 0 8 S w0 b OF sl & Koo Transducer - <. 5o

2l a8 1T kil 8 Dl 5 VL 5 03y
3 oS slaoge s slasys o 3 a8 e 3l G g (5)5b WL anles Db 2 2 e 5
agad S o S D ged bl WL Ol 53 e 3l i gl S s Sl AL 5 L
Ol 8 03500 oK a b e DS o 1 sl S nl ol cp ed g et 5 G Sabler 4 O 5
S5l s siue ool Transducer 0sls o) sl g 5 SMavl .l o5V Glsles pla (sl

.Lil.s Compression , Rotating , Tilting or angling , Rocking , Sliding

Sl g0 4 Cd 5o G sftransducer S5 o8 > G 3l ole 05 5 35S b 0wl Sliding 1

il Ko g by Svaglie sl Kol Ko
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53 L Gua syge dets O by 3l S > 5 ole(in-Plane motion )Rocking 2

350 4 b 53l ;26 1, Practitioner L s, e «aii oYUTransducer osls ) 3L« o )

Al edalin g ey Sl K

Joy cilises gls asly 31 paas O3 5 agls sl > (Cross-Plane motion)Tilting: 3

2S5 edalis e K (Plane)c)aia ke Ol TIHDG U Oloeen, 530 suls
sl g sblss T sae K o Transducer | Probe <S>~ L Wiz Sonographer

u\iLu olalis (L5J|}" j‘N'L U‘."L“) el
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O Gl dais Sy gl 8 sl VY sl Transducer osls 5,5 L Rotating 4
2 e 1885 Eel Gl by Vb Can 2 4yl e sTransducer osls 50,2, K0

3yden bl Condye S

o5 Wletle (g3l b e e SWL LSS Ll 5B 05 S by law 5 Compression .5
ek e Ll Compression e sils 2 ,Ks &y gs o) 5l Lo 7 Response s 5o

S o S PRGN T
-uﬁu\)JMUha—‘:fwa—J'Jv.)
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S g S g g2 s bl Sl e A o3l 0350 S g 61 L Yl
wal (068 a2k anils Bl gl Jole o ool Dlaj 4 5l Sl ol 68 3 5e oS S
o 1y o Transducer Cosdss daalyie & Ojpops, Lpd L pae Ll o b wls (S
Aol sl Ol g3 1y &S > Ky s

26 Led Sjael aws b= sl 1200 Tilting s Rocking ol oG 5s bl bk Jle ) g
My U k550 sl Il b ol s s s ol S sl 6l e sliS o L U L al
s o8 >~ |, Transducer L 5 18

sl SO OT Cusn S Al el [ by sl O gl US55 b Jeddl s ol

. . . . c . . . . <
.Jﬂ@')dﬁw&;&ﬂ.\)w\jb”“ UJ}'-DV,-.Q-’JJ‘)\HJ}};N

Kind of Mode in Ultrasound . ,..1 31 > Mode ¢1 1

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

ultrasound Cr (ol 5 edas JISEH 5 Ky eas 2o Amplituded Modulatation 5): A- Mode
e St amli (g gme oSl ity bl BEhDTPEE gla Olesl andllos s MOME ) 51, 55 00 Lo
eslizal o1 3! pho encephalography s Dyst oG alss 5 dae w0 5 il i slpo b 5 ool s

s e jms deE J_) )’}Jﬂl 3 .‘:Va,i.\.:n
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5 S s el wlas Gy agy opl Sl edd e Brightness modulation 1 - B-Made
Ande |2 Bright sies B o 510 206 ol 3 50 3lisd ks sliisd
9 e ile K oS > e g5 & gLl 4l b g ys 45 0l it Motion mode ;) e plt M-Muode

5 se o2lizu) ChD cardingraphy 5 oles e

: Kind of Cross Section bl ¢1 5/

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

s Probe oK uh oas dsl cupae Ngb e o paie S &yl s : Longitudinal Section

Probe marker aaie ol G0 0L o 3 5 oslain aislos | Ll 5 o0l o3 o 5 Right o, Left s b

33 S o o2, Pointer & L

Longitudinal means the image is oriented in the long axis of the patient and may be sagittal ,

i
N

. coronal, or more often , in between. The patient's head is toward the left side of the image. J

L

33385 s b 5 B Chalpdy 45 0dd 15l (g5 5k e lads i ps ¢ Coronal Section
sy g en s LB 8 Lo PointEr &5 oyp 12 0s L ax e g5le G b o Probe marker i s
e

o5 Left s Right s Frobe marker 5 os5: 5 e s 3% « cais 220 Transverse Section

33 Ko sl asles (sl s Monitar

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 wards

Ag i B 8 WS w25 ) Al e (Bright) 2s) es & 5w ) :Echogenic
nglé)bd\g)\&w& JLA)}.».;J}@:,“\.AL;LLJLA)); .&L_Juu\.'fu] |jc)_j’o.
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S g S VUL ol 5 BENDORNIE S i)y & G AS S 3k i s, 35, IS
laige S gy S G s ol BEROGRNE. Jo )b Sl 4 5 S i

L oS SG D35 2y b BOND 043 5Ly o3 BONOGENTC e 4y 5 -3lawsl ol Hyperechoic
A OPRETPS g PTG E R

S 3 Koo 3 S5 DN w151 5 ol Hyperechoic Jstes 5 echogenic s « :Echarich
Cib et ol Jley s 4 s of (Brightmess) s,

b g Sl o T il CBBN0 030 o) 025 G0 G ine « Hypuechoc:
o S o231, BONOGENITILY &5 3 320 48 Slto w5 S o OB gl 2 Wl gie Lians 5 35 S
- el 5 HypoBEhoic S ecslis 4 S il 4yl b 5 (o NYPOBEROIE ) ol j2aS S

LS S oy <N 151 g5 e S Hypoechic ¢ ygie 4 e 73 1 Echopoor
el Sl s KL BEND 5 plensle G ea kil Oles! oy : Anechnic

L) AN EENIE Jsles Ol o Echofree

Ll e |y Hypogchoic casts el ol : Echolucent

2515 Jost - 4 Jlieche cus o5 Echopenic

s 3 Slasiie glls 48 mle 5l shas g b e DLl ) < ls Cyst

Goad through transmission - @

Well - defined border - b

Posterior wall enhancement - ¢

(Posterior wall reinforcement or strang back wall

An echoic or echofree - d

3 5en 3 oy 3y 58 IS ol 3 aalllas 3 aiiie O s LySHE NS ol -l

s i S e 06 K e s oS Sl (5 sl sl 51 & jLe :Frame rate or image rate

s K Mg s NLprobe e it s b raal time scaning s axdt 55 Koo refrash
o 1a-30 rate/sec Framrate G Ul U/s o o 1350

5 eaechogenicity (glls «5 7L Homogenous

Al ooslaechogenicity s 4 L.t Heterogenous

iS50 Byst L 5 4S5l 6S s 0o : Trans sonacity

Ly S OSSN s gt s el 8 2L Artifact:




sl U sy axle il oo Homogenaus 5 Dystic oles L K2 g s 42> Acoustic window

.;;uwut)wj)jl,,wf\};g:w&an Sl bl gyl

Gt 4 o oy Al YL probe oty <8 > b 0sls b whes 3l oojle : SEanNing or scan

il el Mg skt 6 e gl

iy S5 s e 4y &g 03 K Anoustic:

il Interphase sx e aseis LUy 5 o le Resolution

il il elasticity s density gl <K 2l 5l e 55 el Jows Sl ool : Interphase

il gl | e a>90 3585 5l & e (Image depth) Penetration

Typical imaging depths for several
s I frequencies in soft tissues
.Imaging depth decreases as
frequency increases because

10 10 MHz attenuation increases.
5 F 7,5 MHz
SMHz
20 ~
3.5MHz

Snanu,;tj\ 33 S0 el aslee 5 U528 3 &oLe s (Power gain) Gain or Master gain

7

Attenuate 5o andl Sl Ly 3L 36 e (il £ Gl Sye andl o a Wil 03505

3 yhe o3lital B0 3 e el sde il 35, ol « bain Lompensation i ss S

e 3s e s e sl (635 g 0313 e e sl 55 1 Gell WAcoustic Coupling
P s 1 b slse s ek osbicud or 5 oy

MHypoallergy U il 0o A

5 gs Sl L_gsjjgﬁg;wk‘)u: VL>;.A.E

3 od oS dislas Oliws 5 e Wl 53 S0l Esbios g o L

K i e S5 g e D
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7

il s JG L

LLTRASCONIC DIFFERENTIATION OF MASS LESION

/ l \

Cystic Solid Complex or Mix

i 5 e | Classification soge ol sl ssSlyn (Solo & Slaass S5 IS i 5|

. J}m.:.o
Practical classification

Simple cyst o

Complicated cyst -1

Loculated cyst with thin septa -3
Loculated cyst with thick septa 4
Irreqular cavity =

Homogenous salid mass -b
Heterogenous solid mass -1
Infiltrating tumour -8

ey L3 oV oS e S LSt Position . Anatomy 5 size S5 L s o Slasiis

Z

oo
Transounicity —|
Contour-I

Internal echa content . , Internal echopattern -l
sos U3y &y MEBUBHION a5 y> 1Sn 5908 01 31 g0 4 g0 5 _Jaoes 1 [ramsONOGiy -|
3l
Jls sk
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 echaes are reflected from it's leading surface = acoustic shadow.
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BEMD sl 3 5 7o 4 g0 LS o DYSHIE s ST il 5 4 3 Ko Bladd (4,5 100
3 3200 o3 ENhANCEMent or good through transmission s s o L b
poor , solid «ks < s Wl posterior wall reinforcement  (strong back well eoho ) o3 s &
- il 3 - 4o through transmitter
2 e anlee LG andls Oy o 1) B w o alS SO il g addllas Dontour 2>
b Slaglae 5 3 ;s il (sLlsj 5l alee 4l el oy 333 ola slas CONEOUP 5 0
ol a5t s
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.
b-In separated form surraunding tissue ( infiltrating)
Yl bl u/s sl ittrator s L act( int. Echo content) Internal echo pattern
sl clastle Artifact s o e s e DT s s U 3y Sl ks S e echafree
Coys e S w2 internal echo pattern L als o g goms anlilas 11, 345 odox O - 2 BEROgENIE
cyst U &t Hypoeehoie 5 ¢ pin s 5 K60 2 oS ((oslial Slkis ) lymhoma e Jlis | gy axils
23 Koo dlallis
e glls K IS 53 5 U5l olet 3l s oo solidmass i, 1 ki 5 Solid mass
RUWINY J.<ﬂ: S sl

1S Sysb 033 el 5 St S S ke ol glyls Ligul A1 L 51 Complex or mix mass

1J)§;ud£ruylm®\ Ly il a0l s b Zoans cOmplex dS S eSS

33 Sor b5 3 lad S 0 S day LS s

10 % predominantly cystic

/ [iomplex mass

L=710%  Predominantly solid

e 0180% sl osls LS5 sl a3 1y ol i oS
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Upper Abdominal Vasculature

Abbreviations

AO Aorta

CBD  Common bile duct
GB Gallbladder

GDA  Gastroduodenal artery
HA Hepatic artery
HOP  Head of pancreas
IVC  Inferior vena cava
LHV  Left hepatic vein
LL Left lobe of liver
LPV  Left portal vein
LRV  Left renal vein

|
|
|
|
|
|
: Always:
|

|

|

|

|

|

|

|

|

|

|

' MHV  Middle hepatic vein
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

@ 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

R Adr Right adrenal gland
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 ol 2 &S o5y SLod s 4nd & ol o Abdominal Aorta ok

: :J.:;J.S; V"“L SUhea ol anlgs o gl j 5 5ls )1 3




P b B3 OMaAl 5o en g s BB sl T s 2ls 513 b Do Sl 50l ) Ced Olea
& Aneurysm Jlel 5L Jem 3l zi D o3 £ Jsd 2 0m 3 S gl il
de § 5 b aneurysm 1251, 1sb Saccular U, Fusiform (Ko bl o ol [ jane ol

pr @ls 6508 Sl
<2 cm = Normal

2-3 cm = Dilated but not aneurysm
>3cm = Aneurysm

Dl esle w S ek gl 1Y e Slad
Celiac trunk ~ -I

Left gastric artery -|

Splenic artery -2

Common hepatic artery -3

Do) s clad I

Right & left renal arteries -|

Right & left iliac arteries -2
R B 0 g P I P e R o PR LR LI R SR LR Yk

Lod S s o el 31l Ol Koy gle Cnd 53 U3 - ¢ Celiac axis
Aoy oS el 5 R (S pdae drd 5 S (ol At o andps 4 O (A and e
ssbas sl A 2 4 oS Wil Leliae artery aes o left gastric artery o (¢ ses
o il el e sl cand ks gy ams ol bastrodudenal artery . i
o s S gl Cand Sluld ¢l C.BD e S 3 ey 0 Sl

il o gl AL

edas y ol SGb Jbab azt € eiie Celiac trunk 51 oL s -0 —: Splenic artery  Jlob 0L &

ol Al e PRl G e e S 53 0Ll lena [ S 0 F

. .LJL.:A J_<...i.a Jw_<n C)JJA—.Q:I ;th_,a La<-1 BL d‘ o..L;) .l.*jLw‘jl“ 0 Uj J...LL.:» Cj.au \)L:;":

S5S OL s b S aina SMA w5 s oy 4 51 —: Right & Left renal arteries ¢ ,ds' -1 &

3t ody> o2 DERUDItUS sy 0 gl I 3 0L L3l il o o VD il s
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S el 1 obe ot - Superior mesenteric artery (SMA) e G 515w 0L 4

e 53 bles e o 0Lyt ol el e il s 88 wne Deliac ais w51l

el G g8 O gla i disul J 53 5 il Ll S il s g o slas) S Slo s

oy g odys 5 le Soplin Db Kb sl e S ol el 5 Vb sk 2 olS
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Hepatic artery splenic artery

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

Head of sv

pancreas
SMA

Tail of
pancreas

Aorta

TS at the epigastrium. CBD = common bile duct.
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Gall-bladder

Acalculous
Adcnomyomatosis
Agenesis
[nfundibulum

Cholcdochal cyst

Cominon hepafic
duct

Congenital Gellblodder

Empyema

Comimen hepotic

Comman bile
duzr

duel

Fibrinous

FOSS& Comman hile

dick Duadenum
Hartmann’s pouch

Pancresiic duct Fancreafic duct

[Wirsung]

Dens Ampulls
Adhcrent stone
Kink of septum
Phrygian cup
Agcencsia
Polyp

[mpact
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GALL BLADDER
b3 IS 31 S oS Szl K 310 e K S g sl k512 Anatomy
Paile s ple o ded
Fqg - shape cystic structure
S - shape cystic structure
Tear- shape cystic structure
Wide = 4 cm

Length =10 cm
Volume = 200 cc

Thickness of wall = Zmm

ey S BBy il 3 oS gy sb 3yl SIS i ey | i aS i e ks 51 2 Position
S gl 5o on s Neok 5 Fundus, body o g s e gz 3ts 13 IVE pls 5 25 5
sy € 0T e 5 1 do S e ot 53 Sa sl Hartmann's pouch ol o e e o3 S

. (Not a real septum ) L os o i glie &G S22 Koo ot Kink of Septum L Junctional fold

fossa gall- < b o Portal vein o, e 31 &S ol eChogenic L : Main lobar fissure

S Sl ool Sl s ils |is w8 Sl o g o ol Kol 4l bladder
258 6lal e oY 3wl <k

3 S Sy i 4 anlas L5 S5 L « _Technique of scan:

Sub - costal scanning
Longitudinal scanning
Transvers scanning

Intercostal scanning

b 53 a8 350 Sl e Sl ()3 ko oS asles g SUD COSEA

2 llsgiaods hio ans sde s ba Ly Lo gal TeltLy B L s e 25 S s 0SS
g dpwe ol e dal I | o S O3 55 ol 5) Excessive Bowel Bas ; 6 ol

ails ) 3 Sospxyphoid « subenstal ;s oy ) Ails b L 5 sme G s Hepatic Vein 4l

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

(Fundus . Body , Neck ) 1,40 aus s sl s SV5b oud o probe 2208 L Longitudinal
.(::f(:,a telt L s Pl Lo 2 s ) Ker sy U6

23 S walial ba Ko 03 S 2 5m5s Sy s s oS shalie Oy ey > L ITANSVENSE
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Common hepatic
duct

Common bile
duct

Comman hopatic
thuet

Comman bile E
duet 54 Duodenum
Gollbladder

Pancreatic duct

(Wirsung) Pancreatic duct

Popilla Ampulla




PATHOLOGY
GALL BLADDER STONE

Six different sonographic appearance of gall bladaer stone

Gall bladdzr stone with shadowing -|

[iall bladder stone without shadowing -2

Graveles-3

Gall bladder filed with stone ( contracted gall blaoder with stone ) -4
Stane as fluid level-g

Adherent stane -B

« Dens echogenic 4l K cus gz ge 2y s oo 2 Gall bladder stone with shadowing -1

« posterior acostic shadowing U ol es su bl>) (1as) Hypo echoic ol Loy
Zod g LA 1-3 mm Ko oKJ,A Lol o.,\.;.‘.; s Ko LA SRSy R L &)y

05 Sen 55 Jlsw 5,50 O 3 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.

@ity irty 5K de asle Kl s ex, Sharp 5 Clear |, Llean Ko ie <L LShadow
. Ll Nondependent , Reverberation

Shadowing 1 23l & & S8 L sls Ko Diall bladder stone without shadowing -7

c,é\jaiﬂhaduw S S S K &y - sk aigleo b 3y Lzl PROBE Jlamcad Ug 0545
Septum , Palyp dlet 53 S5 by S0 S o8 8 33 Ko g L Comry i L Ll 034

dilos )y 3y 50 Adherent stone
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bt Sk s K ) oS 03l 350 S S sla K sl G oL S : Braveles-d
syl Il e gy Kk e & 01 pUS 58 043 5 sk o Vb anS il jla> s echogenic

93 Koo b s o sy i Ly A3L @I L s AL il Shadow
Ko a3 g 8 O o o> <l bladder filed with stone (contracted gall bladder with stane)-4
D5 BENDGRNE  arle 4S JUS )3 & 3pie sglee (gypb alite [io 4uS o bs Sin L
=138 Ultrasonic « Jawe g 51 5 Posterior acostic shadowing o s o7 )2 1is cusgm e

el Jas b3 sk Lasis e il e Jls K5 e« Dundenum

\,:4'\;udtﬁtpu."sa@;d\;towljﬂ.u.ﬂ opes S5 o aili e |y 5 g5 8

A i

(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 4 PVein ey was 5l echogenic Lo S o3 o 5 Main lobar fisure s a0 i b
s o gall bladder st g o= land mark U e,y 5 136 5 5155 40 151 Ball bladder fossa
ibus 1 )3 Doudenum Lt

S o o L3l 3 g0 S1Uas a8 i Ut o 4l ol & Change the patients position ¢
L dal g oy Ko 3 ko

sakie L is anS Lol ar oS yae 2o U s Of o &5 —Have the patient to drink water-d
2 K =215 o S Sie S VU
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- Evaluation of posterior acoustic shadowing -e

Ll ezl | depended - 555, sharp s clan, clear 3« shadow s S @
Lilye Reverberation (1)l 5 ooy Dirty Lo 2 shadow (g1)s <36 @

o s a3 S aline ) ds anS s K Cud g e & po o Looks wall echo sign - f

> Duodenum-Single wall s bas <) 5o s Wl (Doubl wall ) s e eis S o 511

. S Gt
e

C3pen sy mbea s 53 sl o3 4 Ko a8 4152 Stane as fluid level - 3
3 g 03 BCHOGBNIE Last | o b oy e Ko ol S
sl s b shadow (s o5 | i aS s & uatle S S gls Ko Adherent stone - B

spalyp U Adherent stone L o sder gls S SUKG & a3 3350 by s o Conss
13k e Lis anS Sla 50

. kil Acute cholecystitis ¢\, i s Wall thickaning  Peri gall bladder collection - & &
IS Lo 4SSl mbge 55 |k oy 5o low lRvelinternal echo <y > 4o : Sludge hile
fluid fluid [evel e & o end edos OF o 53 3,565 cls Ko L s 63400 B2ds 1o @

- (il 4 o S . I 2D d

2l 5 Vb casvicidolle Uy sludge ous ey 2 s Can s 0 s 43, 2 0de e
3gdes edos L3 Q‘Yb):j.ssf@bnﬁuxﬂ.g S <o e Ll ajfﬁ

Obstructive Jaundice
liver disease o
Sepsis o
s iy Lo S Ol 53 Ko 2z g g0 b3l 30 95% s ; Acute cholecystitis

S Lo S Ee ey Sawimpaction Eel 3l Sldly Co ST s sl e B
s ls 5 ol oSl Usdle o3l ol 1) | b S Sl 5 ois S DBstrUCtion Csl o Ll
il S Sy g e S | bl e ol
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sl il Ul ule S8 et o ool imaging study o U/ ol o
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s 30 50 s Ol ol i ans S 000 ad wiS s Sk o
silace |y ol e S odes adle ss Simpact e jlas > o immabile stone

g padi s eld il do 4 e Ul a3Y wolee U > mie S5 1Y

: Positive sonographic Murphy's sign e

(amm) g 5 bl <oty 5t Thickening of the gall bladder wall o

. Peri cholecystic fluid o

oo askaem 5 i zebs o o Distended gall bladder (gall bladder hydrops) e

dleis S an g
- xS Y necrotic tissue, blood, puss, sludge « 1jiw 4.5 e jskchogenic debris o

Atypical forms and complications of acute cholecystitis .
A calculus cholecystitis e
Langrenous cholecystitis e
Emphysematous cholecystitis e

Cholangitis —+
hepatic abscess

Carcinoma

Acute or
chronic
cholecystitis

_. Obslructive jaundice

Cholecysto-
enteric fistula

"~ Obstruction causing
pancreatitis

(A) The possible complication of gallstones.
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Yo S s s> 5 A 4 3 s St J 5. Chieomic Cholecystitis

cystic duct 5 es 5i b biliry colic oYU st &) s &8 Wl 5 4 SDallstones
. il chronically obstructed U s &) s

Ballstone are usually proximal e
O . . ) e B e e . L.
\,.A}.LWL?:N 3y gn ddeatt Ll Wilis coose el 5y SOLLG &8 1hio a8 jls O3 o @

a1y e ol S5 ol s Wl os 8 il s Lol U/ alae s sl 5l OIS
dadu

Porcelain Gallbladder o
porcelain 5 .l porcelein gallbladder « <¥s 1iw ans s s caloification <us > 40

il 1S gall bladder carcinoma ey y 1220 G s | gallbladder

o o Somogrphy s 15 ae al RILD oo b Kods s j-Adenomyomatosis

G J‘ib e
Multiple septa -
Multiple polyps -y
Multiple commet effect -y

gy S S gl S 31 oS oo pReverberation zartifact 5l o Lo Commet effect:

.:yl;ﬂov\i:}ﬁug‘udmp;.Uul,,:ea:y}@qgl)wwjlu\,:))dgb)wﬁéu&w;

Diffuse - Generalized type o
Anualar - Localize type @
Fundal type 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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Polyp of gall bladder
(Non shadowing stone)

spieedy K3 g 4| io oS s Polyp
Cholesteral polyp-+

Adenomic polyp - ¥

pOlyp s o 5 Ailee Lo auS el G L echogenic protension & 51 o le palyp

Libe S5 5 a1 polyp Adenomic =50 55 5 5L3 0 slaws Ll 8 0l 2ol Eholesteral

L e S sla e 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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Zexss 5 LPOYD Wl sl sL non shiedowing store oL 1y polyp o o Palyp 5 K o G5

b shadow s LG 5 oni b

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

Do & pasis o3 G gl 4 aslae GBI 3 5 Sl 23 0p O 5 00 36 Ol Sl

L Lae o3 sonogrephic o aus g 5 5,
Ball- bladder filed with solid material o
Focal mass with thickened wall. o

Stone + mass = carcinomaof 6B, e

PITFALS

o S Cazgrgn pde o bk S 65w RUD 5o ol 53+ Aoset Gl bladder -

Trans laparscopic ol > G oKt b 5 a5 L Full contracted 5y Jlesl 4 s0d <3 L)
el 35 g0 Lo e hemesia oLty DA% WEPREI R Cles cholecystectomy
ooz § S5 Jais 4 G5 o) : palyp versos non shadowing stone -

3 s ods b3 2V 5 Dall- bladder wal thickening

Causes of Gall Bladder Wall Thickening

Normal contracted gall bladder

Discases of the gall bladder Extrinsic discascs
Acute cholecystitis Hypoalbuminemia
Chronic cholecystitis Ascitis
Adenomyomatosis of the gall bladder Congcstive 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
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Sles Ly papilectomy s s Jucsl 308 sdew s a0 ) &g ol > Food in gall- bladder—¢
- L5 L o | ) Choleducodudenostomy

o S 56 Cad O3 B Csl S w3y > 6 Sl K3l s ink of septum -
(ot areal septum ) e s Ol or 6 N

KKk o lio S () Fndis glis s Clo K oz 3 b« Phirygian oup -1
3 g 02 L3l S Ol

R RIT RN Partal vein collaterals mimicking peri G.H collection -v
S Sl 2 le s | VENTEES S5 4 portal hypertension

Reflective shadowing of neck mimic BB stone .-

Surgical clips mimic G Stone -4

A B

(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 cholccystocnteric fistula which had rescaled at surgery. The gallbladder contains pus and stoncs, with
several

Anterior seplations, forming pockets ol inlected bile which also contained stones (arrows).
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KEY TERMS

Hemopoiesis
Ligamentumteres
Main lobar fissure
Metastatic
Myelolipoma
Recanalization
Riedel’s lobe
Septicemia

Stellate
CHD(common hepatic
duct)

CBD(Common Bile
Duct)

EHBD (extro-hepatic
bile duct)

Mickey's mouse

Sonolucent
Isorchoic
Hypoechogenic

LIVER

Inferior vena cava Common bile

duct
Falciform ligament

Caudate lobe

Main portal v.

Proper hepatic a.

Common hepatic
duct

Quadrate lobe

Li tum te Cystic duct
gamen m teres )'SIC u Ggllbludder
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LIVER

Juest 1, LUA Tes s Epigastric, RILD a-t ex s 035 1400- 1600 gr. 610 o8 s soize 451 0500

b s Ssle ool amy aS s sb s ghls gl Ll AS il O s glls 502 ses
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.oiibjfﬂ.ﬁ;mﬁh ‘L:.\:JLaHJFJ.QIQQSJL#QJ.(&\}Q;;@JJJJ —aelay)

Right lobe

Left lobe
(luadrate lobe
Caudate [obe
Fossa for 8
Sulcus for VE
PortaHepatis
Lig.Venosum

Lig. Teris

Process Caudatus @

LPV

ST

LHV Caudate lobe

Ligamentum venosum Nect of pancreas

SMV

Uncinate proces:

Inferior HV
RRA

R Adr
Diaphragmatic crus
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wor g sk gy ( Segment ) Caudated Labe 5 « Clock Wise 3« Segment il
s3a> 53 Portal Vein L g a5 155 . 5 8 &) 50 (Segment 0-B) « <l < 4 (Segment 2-4)
ol Sl s Infarct lasly 1 o2 Ko il dad Yo ssus s Hepatic Artery 5 2as v
A4S s 4 wisds Porta-Hepatis s 5 HA 5 PV R (s 33 A gheas a2 3l &
S 5,8 Dz B s e by iy 3oynes K O R PN R AL S
035 S 3l 5 S Sl g, Ly wlie Eohogenicity L 5l Ko oo 0T 518 s Slerit
Uil HOMOGBNOUS 1 juilowis ekl 61yls 5 Wil Ul 1y o 31 2y i sS51 51005
Lsslae sl gls Lo o sdas 0os ame (gl s 53 St 01 Sl o3 40 o5 Portal triad
s Jlad) o Lo 5 S ligamentumleres (of , Fissure s.acle o3V,s 5L sl siprominent
S sS4 NS L s S o o) o Ligament 1405 52 oo Highly Echogenic .« wi
s 4 b HEmagioma b

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
Ve
/

RRA

Crus

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

LS, midline, through the left lobe,

Right

section

Left lobe of liver

LPV

Ligamentum Stomach

venosum
HA

Head of pancreas
Splenic vein

IVC

Caudate lobe

angled right towards the IVC. LPV = left portal vein; HA = hepatic artery.

Left

section

Middle

section

Iul
L} -
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Riliary Tree

Partal triads 5. 08e o a5 0L 5 5 BV o s Portal triads > (IHBD)  Intrahepatic bile ducts
g3 by il ol s (sl sy i Hepatic artery 5 PVDHD) oyr lolesl BLs)
Ol Cr g el K55 el s S LS b (sl ho Slpad sl 3 PV Gl b
(CHD) common hepatic Jszs ol ot xS L ot hepatic aslu s> 2 cpl 45 odd ol s
(CBD) s ol spi K oL Dystio duct oS lows 51 5 938EM 63l @ 55400 duct
Db S e il 3l sy adbe l0em Ui BRD L BHD U, s 2. comman bile duct
5 proper hepatic art , main portal vein, CBD . 5,2 st (EHBD ) Extrohepatic bile duct oy L gl
2l Sde Sl dw el s o Al oo Toramen of winslow ;i Hepato duedenal lig. 5, b
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0 oo oS jria U3 GistAl gla conad o 2V 3o s> S5 Mickey's mouse =ty 558
c2ige 3k oo U4 0ddi s jaes b pancreatic head il 55 e W s anded

Lok S = b o e a4 A8 el b

Right Lobe -\
Left Lobe -y
Caudatus lobe v
Quadratus lobe =
oxwv,,.d_hhe e &y Gsay
Right lobe o
Left lobe o

(audatus lobe




Middle RHV—‘J

A
Ligamentum teres Figure 2A.6 TS
the porta hepatis
SA
_— Tail of pancreas
RPV
IVC Spleen
Crus
Ligamentum teres Figure 2A.7 TS at the
level of the pancreas.
Duodenum
ST
GB Body of pancreas
T sv
Gastroduodenal . , SMA
artery LRV
‘ | LRA

_- )
2 K

Quadratus lumborum
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S Sl 6 5 sk e 3 amd 4w w0 A5 |50 2Hepaticyein -
Right hepatic vein e
Left hepatic vein o

Mid hepatic vein o
MHV

. Lhv

RHV

IVC

A B

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

5 Right anterior segment L., 51> ;1 3 Right hepatic vein ; mid, hepatic vein - ;5 o & L -

> e oy Rt Pos. segment oty 5l 3 REV 51 ity o5 o L

oy o > L Left medial segment ot 550 53 LRY s MAV (o MRV Cx O 8 e L
o S e Lo Shte & Lagedl by e 25 Se 04 Left lateral segment o A LHV
by ooyl s LI MAY ety G b a8 w U s 0 K sl o o slo e MAY
st ez ol LY s oo s 5 s Segment s 1y ool S RAY s si
Dl ot oSl 4 AS Lp A 1 aSe i Lateral s Medial oK

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

Cdilee b3 15 us sl o Slawtt COUINARD'S (épe 0 Ja olal &

Couinard’s Liver Segments

Couinard

Scgment

American Name

International Name

Caudate lobe

Caudate lobe

Left lobe, lateral segment

Left lateral superior subsegment

Left lobc, lateral segment

Left lateral inferior subsegment

Left lobe, medial segment

Left medial subsegment

Right lobe, anterior segment

Right anterior inferior subsegment

Right lobe, anterior segment

Right anterior supcrior subscgment

Right lobe, posterior segment

Right posterior inferior subsegment

Q| N & Ul B W N| =

Right lobe , posterior segment

Right posterior superior subsegment

. ool 5 15 Laudatus lobe s >~
Lig. Vensum s —)
VL G v

Portahepatis ol o & -7

Cdade WS aly s 1 s s s 8

A Jat G e e, LUD w6 G fobe Ll om0 o ste pao 45 ol 555

o g ge s e Ol el lobe sl Asthenic L L b jaws a5 ol s

:Relative echogenicity of organs from greatest to least

Diaphragm > Renal sinus > Pancreas > Liver > Spleen > Renal cortex > Pyramids

Sl sl s s Nonspecific finding &, joa; 5l 21 L5 50 hepatomegaly <sb ;>:Hepatomegaly

Diffuse cellular infiltration (LymphaflLeukemin)

JML‘:"“\S‘—‘WJ

R Rt

~

Vascular congestion e
Infection e

Tumors e

Cysts o

[ ]
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Storage disease o
Fatty infiltration e

—: Hepatomegaly o5 cus ol Lo

e Y5 Hepatomegaly « B7% wsblo0em> as coly o d el oS s @

- dlaze Hepatomegaly < Vs wle sl ooy &S Jliw Clad 51 uS cul, o olS 0 @

pathologiz hepatomegaly « =J¥s a5 80 51 5 6lsl o 3ps she uS i asly oS s @

BRI

doo o fliAC CrESt s e U 5l OISl oS w3 g S ol O 04 Jsb 5l o LeReidlslobe e

O jasii 535 Koo alallas hepatomegaly Goosy ol Sl Y (glenils 55 Losas

JM&.{?_-;,LSUQUJJASJ -<:"’QJ}“’L§)}19

Pathologic pattern of liver disease

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

Focal liver disease

Cystic hepatic mass -
Solid hepatic mass -¥
Mixed hepatic mass - ¥

:Cystic lesions

Benign hepatic cyst -\
Hydatid cyst of liver -¥

Sub - phrenic abscess -
Hematoma (post trouma) - ¢
cystic liver metastatic [esion ©

spd Sy S by oYy K el (Ses uS s e tyst ooz > e o Lystic liver disease
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Well-defined circular or ovoid smoth out line.
An echoic or echofree.

Good through transmissian.

Strang back wall (posterior wall reinforcement)
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:Hydatid cyst of liver

Sl lobe g, i ebs s date b dly & par 231 5 o3, EChOnOCOCUSGranulosa of Lo

S las) Blge oa 5 A4S 52 Sldly ST Rl g 5 b 3 o il 5 dilae Gisle

5. L e tender liver 5 Low grade fever Ciis s s Seds Bl ls Gl 1)

A L o3 ultrasonic » Jae o4l  gacrs
L Le o O Sl o310 G oSl st Lz Simple Cyst -y

e Soslite Culies gl oS gl Sl b S i gla oS s g4 ¢ Byt within cyst ¥
ey il beld B asis ol Motheroyst e S50 cnnS o o Daughter cyst

Lard wheel appearance or spoke wheel appearance v

Daughtry cyst s s se —¢

.,k G o e Falling snow facks —o

lalcification cus > 40 -1
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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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e Diagnosis is made by serologic testing. Effective treatment is often difficult and may be medical,
surgical resection, or catheter drainage.
L s B3 03 0f =¥lel Complications
23 5o S S L o by Lan S Ul Sy s g ) @
55 Lo Portal Hypertention o 5 e 03 ol s JULp i Ay @
22 S Bholangitis U G, o gslae G b ot 0l G s Sl alidl @
Ll s sy G s Lan @

sz Hso8 4 alie 505 L g Cystic SR sl 1 B 51 suS gl awsl:Hepatic Abscess
Good through transmission  l)s oyst wobs sl . ol BChOpENIE SCLG 8 0 G (6l 5 3 g
Dl 3 g gl 6585 psae Dy 5 4 Lsinternal BERD lls o oyl 5 0 B3 Wles

Liver amoebic abscess e
Liver pyngnic abscess e
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A percutaneous drain is identifiedin a liver abscess.
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Liver Masses

Benign hepatic mass - A
Malignant hepatic mass - B
Metastatic liver disease - C

- Benign hepatic mass

Hemangioma -
Hepatocellular adenoma -]
(FNH) Focal Nodular Hyperplasia -3
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Hepatic cavernous Hemangiomas
Are commonly discovered as an
Incidental finding an routine US

Examination of the abdomen

55|



O ladly )8 L ile &S he 5 36 sla 5555 e ) HA-:Hepatoellular Adenoma

Szl multiple BA s e s 1o eslied (oral conceptrative) Klel> 1 4 03l 45 slgailss 5
o LIt 4 T o0 pene Si5is Sl ypes s 3 5ine oo [lyCONGEN Storage disease
03 Rs o5 O il p s ) Slhes 1 5 i &l

5 Soslela 8% ,x, KL 040 % pastlid | sty o o e e @
sl mix (s o al% s
23 K 5 S 10 dliS plite o go ud 40 iz 531 L33l Ll oS 03y, 35 ol Lan
NG s oe Sy e Ll HA o

bt s Ol S M OTCaed 5 5508 JFIN S sarn @

Focal Nodular Hyperplasia
5 slincidental (finding s i i sliad s 5 dilas U8 52 Jpems ks 53055 sz FNH

Al J same Ll

b g 1)) oo, Ll Homogenous 5 Solitary (80_30%) S jsa s jse0 1ol @
CLIDEM S nle s L lBSION Co 251 s e 5o 3 pen 5 35 S

sHypoechoic Teix Uslsoechoic & waue oles 1 Homogenous solid mass oks G U/S @
b gl 03 b b sSurface mass effect 1,5 o s on 5 Ailie Jo )b e & 2o
Ao WL ST s g g S

3ae om0l by Llee e L S siblesion o followep Lcgal o

Fibrolamellar L 5 b o iy e Ko &V s el caleification o8 @

23 Koa b i askid S 4 CANCINOMA

Malignant hepatic tumaor

2 8 adia AS s 3 oS Jseme ol 55wt gl sey e stHepatocellular Carcinoma
AFR(Elphe o 5 . e s Chronic Hepatitis | Liver cirrhosis  cos o s s 2o 5 a2l
e s wil Ol ss o fetoprotien)

3500 2\, Hepato_ Blastoma oty bl s 5 Hepatam oL odtals s

56 |
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Diffuse Liver Disease .

Parenchymal dysfunction due to vascular disorder - |
Right side congestive heart failure-a

Hepatic vein thrombosis -b

Portal vein thrombosis -c

Hepatitis -2

Acute -a

Chronic -b

Parenchymal infiltration -3

Fatty liver -a

Granulomatous disorder -b

Amyloidosis -c

Leukemia and lymphoma-d

Lipid/glycagen storage disorder -

Cirrhosis-4

Paranchymaldysfunction due to biliary truct disease-a
Obstruction -a

Cholangitis-b

(Right side heart failure) cardiac cirrhosis:
Congestive hepatomegaly -|

Decrease parenchymal echogenicity - 7

Dilated LV C-3

Dilated hepatic vein-4

Ascitis -0

Pleural effusion -b

Pericardial effusion-7

R Atrium dilatation -8

Ls a Hepatic Vein « s 5 A8 wwsl s Goir s ik 31 & Le—: Budd-Chiarisyndrome

Ly Seatems S Ely 5148 3005 ity 8 Sl 3 2550 ol 2o il Extahepatic |V
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Liver cirrhosis
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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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/8 findings in liver cirrhosis are nonspecitic and varied

3 phon ko liver cirrhosis > ol i ¢ 550 U8 1 5

Hepatic parenchymal change - |

Bright liver or increased echogenicity -a

Luss of defination of portal vein wall -b

(opi 33 AS il 5> b o =) High attenuation of sound —c

Small or shrunken liver (End stage)-d

Extra hepatic finding -Il

Ascitis -
Prtal hypertension-b
U dimeter> Lacm P.( el Jls, o e sl 1)

Esophageal and splenic varices-d

Splenomegaly-e
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Liver fatty infiltration

il b3 olasiie bls IS L

5 gius 5 shas Bright . echogenic =5z 45-)

61|



3 piuad sos pOPtAl VEIN (cla Jla Y
3 siaed sdss 5o Hepaticvein gla st
LSl 3 g g0 5o 1L Attenuation —¢

z < x . TN
2 S K b Ol Codly s sy — 0

Causes of fatty liver

Obesity

Alcohal abuse
Chematherapy
Diabetes mellitus

Comman Less comman
Steroid therapy

Malnutrition

Parenteral nutrition

Glycogen storage disease

Drugs

g sy L JIK o Fatty liver
Diffuse fatty liver o
Focal fatty iver o

Focal sparing in diffuse fatty liver o

il e 502 ol a5 0se ol | A8 el e s «Diffuse fatty liver
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Viral Hepatitis
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5SS ok g axdly o3lall G55 =oasl Surgical jaundice s medical jaundice asats s xaul
gt e
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Red blood
Eorpuscle
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Hepatic
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Cirrhosis
Hepatitis

— Tumaour

Ductal stones

inflammationar
carcinoma

Ampula
CArcinoma

Ductal carcinoma

Pancreatichead

Figure 238 Some common causes of jaundice.

~: Intra hepatic oG, ol

Hepatocelluler disease |
Hepatitis -a

Girrhosis -b

Cholangitis-c

Focal liver disease (2
s> <3 Drug induzed (3

—: Extra hepatic oG ,

Gall bladder stone (|

C.B.D cyst, stone, tomaour (2
Tomour of head of pancreas (3
Tomaour of ampula of vater (4
Biliary stricture (0
Pancreatitis (B

Congenital disorder (7
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(F) 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
I

2. Pancreas

3. Spleen
5. Prostate gland

KEY TERMS

Kidneys & bladder §

Adenoma

ADH
Angiomyolipoma
Autopsy

Calculi

Calyces

(lassic potter’s
syndrome
Contralatcral
Cortex
Corticomedullary
Junction

Crossed renal ectopia
Cystitis
Didelphys
Diverticulum
Dysplasia
Dysuria

Letopic

Fibroma

Fornix
Frequency
Hematuria
Hemodialysis
Horseshoe kidney
Hydroncephrosis
Hydroureter
Hypertrophy
IVP

Multicystic
Necrosis

Papillag

Polyuria

PUV

Trigone

UTI

Wilms” tumor
Urcthra

KEY TERMS
Pancreas

KEY TERMS

N1

KEY TERMS
Prostate gland

Ampulla of vater
Amylase
Annular pancreas
Ataxia

Diplopia
Double-duct sign
Tnsulinoma
Pancreatitis
Pancreatoduodenoeclomy
Cystadenoma
Alpha cclls
Hypoglycemic
Phlegmon
Pseudocyst
Secretin

Acute myeloblastic
Levkemia
Angiosarcoma
Asplenia
Asymptomatic
Autosplenectomy
Coronal

Convex
Ecchymosis
Ectopic
Granuloma
Hemangioma
Hilum

Infarcts
Intercostals
Lymphangioma
Splencctomy
Splenomegaly
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Cystitis

Dysuria
Fibroadenomatous
Fibroblastic
Fibromuscular
Glucoprotein
Hematogenous
Hyperadenomatous
Impotcnee
Nocturia
Orchiectomy
Prostatectomy
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Size: -
iy Length =8 13cm
Méjor Wide =2 cm
| .
2 Renal Parenchyma thickness = 2.9 cm
popille
Minor ; - Shape:
|
felrn i Convex lateral edge
| . )
| il Concave medial edge ( helium)
; vein
Cortex hvi -
: i Fasition
Capsile Pyramid
Medlory % Lower pole is more laterally located then upper pole -1
ICI?" reter , ,
N . Lower pole is more anteriorly then upper pole (psoas muscle -2
and veins Renal helium situated at approximately 2 0'clock -3

:Cross Section of Kidneys

Sinus and capsular echo (thin echogenic line)
(central sinus echo or sinus echo cauplex)

Lortex
Parenchyms included into two compartment : +

Lortex-/
Fyramids or cortival pyramid (Medulls) -1/

|eft renal hump ( dromedary hump) ; Shape variant
sy o Remalhump s ads cd oV Spleen Sobes L sl 3l ol 5 S5de st O
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A normal kidney demonstrating the
highly echogenic central echo
complex of the renal sinus surrounded
by the hypoechoic cortex
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PATHALOGIES

Vascular Disease
LS Sley Sl

Renal artery Obstruction -|

Renal artery Thrombosis-Z
hypoeehoic axbu o 2o g go OF SIS i g w53 S ads o IMATCHON. s 5

Al oIS 1 > (wedge shape ) e
Renal vein Thrombosis -v
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O ol ot S 3431 U o & (5 5IS wp 23l BENOGENITHY pyus o) g 5Ll 1

C ol 313

Acute and chronic glamerolonephritis 2
Lupus Nephritis b
Chronic pyelonephritis &
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Renal infarction L aJs Lzl
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G- o 3 dn Losas 5 (1318 Tm) s € Sy 4 55 . — Adult polykystic kidney disease

S Lol e suae ola Cyst | Sonography 3 5. (e sl Renal failure (uremia) s ot al

Al sgrmsn 4l 5 (Ciliies gl sl Variable size | s )8

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 scen.
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» -- amall end stage kidney
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G 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
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Fitfalls
Pseudo Hydronephrasis

2oLy ol Gl U astle s [ 35 &g o) s —: Make sure the bladder is empty -a
Eob il Sipo b gl Do 3B S s OLE 55 Al Ly sl ST bl s aals
Csasa e 3 e 3l day Gl adsr b oS 5s S Hydronephrosis

dole e Para pelvic oyst ¢ games 3, 35 K i 55445 s5ua L ol - Para pelvic cyst -b
Crand S0 L5 5 02 50 lais S sls SinUS & <¥s «s Echogenic L ¢l 1> Hydronephrosis
ol e JWEI T Sinus

SIS ¢3S o ceand 55 S5 Lyst & 5155~ Anexternal pelvis mimics hydronephrosis -c
codpi b S L Ll 5 s 0

dallis 35,85, L 558 45 &) 50 ol oo - : Renal vein can mistake hydronephrosis -d
il w1y el Se s 4l Ll e S

S4B sl S w3 S o o Transplantation ol s 5 olsst 5 JUibl s - : Reflux -

3 e o ) DydrONEPArOSiS )yl s 5 0 ssliasll 45 83 ya enls hydronephrosis

77 |



Possible Missed Hydronephrasis

a- Be Cautious about excluding hydronephrasis in the presence of renal calouli, which may obscure
dilated calyces

e S S Cyzgzrge > HYOPONEPANDSIS  ali U spd ool 22 & il a3Y Sl ony
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Renal masses

fluid filed mass -2 Solid masses -|
|- Simple renal cyst |-adenn carcinoma ( Hypernephroma)
2-Adult polykystic kidney disease 2-Wilm:s tumour
3- Multiple cyst 3-Transitional cell tumour
A-Multi cystic kidney A-Tumour in cyst
2- Calycal dilatation 2- lymphoma
b- Hematoma B-adenoma
T-lrinouma T- Anginmylipoma
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Acoustic inhancement (Good 1.T)-|

Strong back wall -2

Smooth out line regular, spherical, thin wall -3
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s 5\ - : Transitional cell tumor
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large kidney -v
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Kidneys Anomalies

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

Thoracic kidney -b

Crossed ectopia without fusion —c

Malrotated kidney- 3
Horseshoe kidneys - 4
Ptotic kidneys (Mabile kidney)-
Supernumerary kidney - b
Renal Calculi (Kidney stone)
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PANCREAS
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Head
Neck
Body
Tal
ol gr el i3 gla land mark 51 Sl il s cr

—-Vessels

Superior mesenteric vein (smy) o
|V
( Seagle sign ) Spleen artery b Hepatic artery

SMA.
Left renal vein
— : Ducts

s ol dal S sl o &t OB 5 s sade s —: GBD Tat. Post  Head of pancreas )
Cdade JSCas | Pancreas 15 s i cls cand plald gl g slaa,

$ 1ot slany G Sl 0L 3 (5 wie shade o —: Bastro duodengl art. Lat ant (Head . P)
b Pancreas o, ol ey gle cand Ll

roin Uik o 5106 51 day by o2 e Mo ¥ 0T JoyU ks — : Pancreatic Duct{wir-sung)
c 35 L

S de s pane 53 e Wl pss wadad 3 g5 o oS e o5 — - -Ampulla of vater ( sphincter of oddi)
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right of midline, demonstrating the head of pancreas, P, with the common bile duct (CBD) running through

it. (C) LS at
the midline, demonstrating the body of pancreas. (D) LS angled through the left lobe of the liver towards the

tail of
pancreas (p). (E) Water in the stomach, ST, provides a window through which to view the pancreas. (F)

The main
pancreatic duct (arrow) is normally up to 2 mm in diameter (arrow = CBD).
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PATHALOGIES

Acute and chronic Pancreatitis.-\
Psendo cyst of pancrease.-v
Adeno carcinoma of pancreas.”
|slef cell tomour.—¢

Serous cystadenoma -

Texture: ALUT PANCREATITIS

L - : Etinlogy

Adult => little more echogenic than liver

Bilary duct disease o
Oldage => normal or echogenic (fatty change)

Acohlism o
Child => less echogenic than liver.
Trauma o

e N s Hyperlipidemia

Complication of Pancreatitis: -

pancreatic pseudo cyst.-)
pancreatic abscess. -
pancreatic Ascitis -
[.5.0 obstruction . -¢

— -Sonographic appearance

focal tenderness.-
52 SoBSS BENOGENE s wlaie L3l Jo )b o o Wl SOL s 1 = Textural change . -
Zand 3 S 0 oS aesg adse by e ek b A SSL s - Enlangement v

33 s lodl 3 gl ol S sl 3l S 050 0T Swollen o N5 552 S0 dem 1l
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5 Zelound of 31> shape ks 51, 55 8

(A) Acute pancreatitis in a patient with alcoholic liver discase. The pancreas is hypoechoic and bulky with
alobulated outline. (B) Large pscudocyst ncar the tail of the pancreas in acute pancreatitis.
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Chronic Pancreatitis

Four Sonngraphic appearance:-
Irreqular pancratitic outline -\
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L1 es 1 el Pancreatic duct |15 ,sCalculi . Calouli or calcification with shadowing. -+
3 pln el ol SOb kil oo end calbIRD Dl 5 Al e al

Ja3L5 DT SIZE pere g iy, Pancreatitis (1 L Advance (- . ;s —Focal enlargement ¢
Acute on chronic o s s & dlas S Wl O s Echogenicity 5 5 Ko ( S8 ) o35
Spieesdis 3> a Ciusy Pancratitio

Pseudocyst of Pancreas
Tail ;s 5 5ls, )0 cund e lisser san s s echofree 5, o0 Kaotyst K5l ole

fo Vs L s pie ey O 3 s Ol b 8 internal echo oS | S ol W SOL
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Hypoechoic pancreatic masses may
Be caused by adenocarcinoma
Chronic Pancreatitis, metastases
Or lymphoma
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BN s 51 50y ol 5 il Jsins 8l U skl —: Metastases of the pancreas

gt ok adis S s malignancy ooVl s sl
D3 gt o, SOb s Slalie ol a8 gla H ey
Melanoma .z
Breast .
lung =
Renal cell carcinoma .2
R e L TR o PRCO L ) SRR M

3 sia ok sdate OUL 51y oS Sl L 45 4 Renal cell carcinoma e #

Fittalls

Posterior wall of stomach versus pancreatic duct

3y o 3 ol g p-*-'u‘ e Sl g2 0 S g ol 5o
0 Fatty change versus chronic Pancreatitis.
u Bowel versus pseudo cyst.
0 Splenic art. Versus pancreatic duct.
0 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.

u  Horse-shoe kidney versus pancreas.
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Spleen
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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.
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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.

© M LYoV | Jd wmlbss ol
w WSS b 3 -\

- Infectious diseases such as tuberculosis, malaria, infectious mononucleosis ("mana”) 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- Myelopraliferative disorders such as myelofibrosis may be characterized by splenomegaly .
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3- Selenomegaly 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 thrombosis.

b~ Metastases may occur in the spleen , however | the spleen is not not often the site af
nzoplastic invc lvement .

9- Lymphoma and leukemia may involve the spleen directly or cause splenamegaly as a
secondary phenomenon because tlood production in disorganized .

B- Storage disorders such as Gaucher's disease may cause splenomagaly .

o Dy 53, e3pe 8 b ol s SV g e b wilis S OV plas 53
ooz b ks ymphama b oypo s 3d 28 ol e Cod Jnb i SO
L s e myelofibrosis s Infection L =y 0 s 55 8 2 Llin e dlb s S
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Splenic cysts
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Small, simple splenic cyst.
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Focal calcification

3 odses logas Ll granulomatoss disease o s celefication < o o

. Ll Tuberculosis Histoplasmosis

. wil.» atherosclerotic disease iy s Jsame 2l & 51 e Splenic artery calcification
Granulomatous calcifications e

Splenic artery calcifications o

Splenic artery aneurysms o

(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 - %

¢

Technique- <%

¢

Pathologies - %

Urinary bladder calculi -
Urinary bladder tomours. -8
Urinary bladder Infection -0
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Mustache like structure  |<o, « Seminal vesicle  jlaslo sl Jiw 5 il > Male Anatomy .
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w3 4 6 e ol Lo wall thickening .3 . b s oLt Urinary Eladder Infoction -1

L AL O p g pd 4l o Culis Do 0 ML e Ly o

Lo CySitis 4 N Wall ol ) S an S am g Gilae bs 530 o

IS ostithud b de nd e sopstic L olesle 5l eje - Diverticulum

Ll chronically abstructive b « oe gl e
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S 2,80 Oyss gy al LN e i b ods Divertucal 500 55 s il StONE
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Bladder sliverticulum. Transverse scan through the
urinary tladder 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 -
Technic X
Pathologies -y

Pathologies

-Larcinoma of prostate A

BHP -B

Rectal wall

Infection -C

-Stone of prostate gland D
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Technique
Transabdominal approach. - <

Perineal approach. - <

Transrectal approach - <
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TURP (Trans Urethral Resection of Prostate gland ) 5> L.
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GYNECOLOGY

Proliferative
Longitucinal
Ovulation
Transverse
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Pyometria
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Reproductive
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PID
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GYNECOLOGY
ol «. Female pelvic organ «. ¢ : Technique of scanning
cAal i L s
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: Phases of Menstruation

| Proliferative phase (follicular phase ) sonographic apsearance :
Thin , fine echcgenic .

Il Mid cycle o late proliferative phase sonographic appearance :
Three layer sign
a. Echegenic line (basal layer)
b. Hypuechoic area (functional leyer)
c. Echegenic line (Endometrial surface )

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

(Days 1-3) (Days 4-5)
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Late Proliferative Phase
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- Size

Transvers=2-3.0 cm

Ant. Post.=2-2.0 cm

Longitudenal=|-. cm

LS % éJ‘A' wlie 05 5 FRECSEE Olkase Mﬂhlllt\/ @ J.EJ QT ol 4o

Corpus lutsum
Relations of the ovaries

Medially: uterus and fallopian

Laterally: ovarian vessels

Inferiorly: levator ani

Posteriorly: ureter and internal iliac vessels
T8= vary
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Broad lig -~

Masosulpinex-s

s 3> 5: Mullerien duct oL, Fussion wlis sae 1 53 o>, sla o5l —: Common uterine anomalies

el b e 15 S el T
o Hemorrhage
o Dysminorrhes
o Low infertility
o Habitual abortion
o Lowbirth weight
e Abnormal fetal presentation

o Premature delivery

s Sl CI‘,SI

Didyllyphys uterus

Bicornuate (Bicolus).
Bicornuate(lnicolus).

Vaginal septum (Imperforted hymen).

- Septate uterus.

O 1

Unicornuate uterus.

s ge 4 1 BBIVIX 35 5 v o sl) JUK 53 b Bl o, 52 JK& ool o Didelphus uterus: -

RPNV N UL IPP J_,«':Jx.:m.oth&.a;:‘g 83 g2
22 oS Guskesg 2 g 8l )00 4 e 501 JUS o - Bicornuate uterus ( Bicolus)

Fundus JLe gl -2 s, dslos BEPVIX (K glyls 5 o (S o L BBRVIK S5 gls Zaad s JUS
cod ailemoteh 2 w5 85 ey

CEPVIX 31 L5 5 035 355 50 oy Soke gls Coand 4> JUS 5 —: Bicornuate uterus ( Unicolus)

3t sl oo S0 o) FIMDS .5 S K o U g5le sls a5
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314 53 Ze sly s Imperforated hymen oL 5 os 5, Transvers Lie G o ¢ o - Vaginal septum
s séue oo Hydrometrocolpus b 5 Hematometrocolpus v 4 4l o ss Lid ool Ll J1 L

Cervical s 5 15 L s 2 5o Endometerium JUS 52 5 055 o fundus (< - Septate uterus

Spice s phie e oo 5 3 ie el cangl

0 55 K 0l Caand SC s FUNANS e 2 Ll o) szl s -1 Unicornuate uterus

o3 gnn 03
Classification of congenital uterine disorders

Class Description Embryalogy surgery

possilile
l. Hypoplasias and Agenesis Hypoplastic or absent mullerian ducts No
Il. Unicornuate Uterus One mullerian duct absent or hypoplastic No
Il [terus Didelphus Gomplete failure of fusion of the 2 mullerian ducts No
IV, Ricornuatellterus (complete or partial) Failure of fusion of upper portions of the 2 mullerian ducts Yes
V. Septate Uterus Failure of resarption of the septum between the normally Yes

fused Mullerian ducts

VI, Arcuate Uterus Probably a normal variant No

ISl 53 5 031 odoms o3 & External fundal surface L sepate ; arouate , normal JiCal s

L5 L Doncave v jaie oo 4o External fundal sufface < Unieolus , Didelphus . Bicornuate

PELVIC MASS
Type L 5l

Cystic mass
Solid mass e

Complex mass or mix mass e
Location L ;|

Uterine mass e
(varian mass e

Tubal mass o
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: AL CYSEIC mass &S &y s s

Single cystic mass
multiple cystic mass e
septated cystic mass o
unilateral cystic mass e
bilateral cystic mass e
Nature L )

L 03 OYSHE O gen s )

well defined smooth out line.

Good through transmission (posterior enhancement)

strong back wall (posterior wall reinforcement)

little or no attenuation of sound e

025 SO0 =y s s Y

irregular or poorly defined border . @

poor through transmission e

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

Mixmass &40 )2

it adis O e S0lid S oysti s lasis

CYSTIC PELVIC MASS

N

Tubal (varian Uterus

[varian Cysts

:-Single ovarian cyst

Follicular cyst (|

Corpus luteum cyst (2
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Serous cyst adenoma (3

Para ovarian cyst (4

=-Multipel avarian cyst

Theica luteal cyst (!
PCOD (poly cystic ovarian diseased (2
Hyper stimulation syndrame (3

Mesothelial cuyst (4

Tubal cystic mass

Hydarsulpinx ( Pyosulpiny) (|

Hemato sulpinx (2

Tubo ovarian abscess (3

Tubo ovarian mass (tubal pregnancy ) (4

L ol 3oz L SEPHE L oOySHD ltle K YVaers ol 2 - (pyosulnping) hydrosulpink
Sl o VAN ol S 45 05 S ol Pyosulpink K25 sl el s Fallupian tub b
Hydro sulpinx cBlad) csll olst o, o 3l L, 28 tubo ovarian abscess (a5 v 5 oS
c ool 3 (K2 T Sono graphic » L > i saos King pystic structured (K20 48 bl o s
libt 11 sloe 0 Jals 00 mle Jpodd ss Dystic Lol 5 S oo -Hemato sulpink
.5, \s internal echo

5 S o Tuid filed s ol sUls e 6 axle S JKs 4 <Tubo ovarian abscess
3 péue o> BOENEXE

Uterine cystic appearance

Hydra metro appearance (|

Hemato metro colpusZ

(o JUS 55 S o 2o e 400 Pyometria 3
Emdometritis (3

(JUS Jts 53 05 udsrse) Hematometria (D
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0 O gl ond me s Leyb, S s s gl Oy sar Il S 5 sk el
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endomatrial . 5 G ey ;s oS o ol PRPPOAUCHVE 0L} 55 L5, e — Endmetriosis

Dyepsn Me o Taa S saie sl Jo)b 18 O pear cilie gla Ziadse o tisSUR implintation

o BYSE ol olS 2,80 5 g5 1 oyst JsCa Fibroproliferative adas 1 55 5 esls fy OVETY (gl

v

95 gl e oyst Oy s S s chacolate sl wal S5 oS e bleb oyst sl wil s

- Ll internal echo g5 503l e
~: Al I3 5 Endometriosis

External endometriosis -|

Internal endometriosis -

g ZIG L3 LG 2 e Ll K
e gl ()

Broad lig (2

Ovaries (80 %) (3

(
Posterio cal de sac (4
Recto vaginal septum (3

s bl e G g 20 Ko b s SN G8 8 ) 5 s e S Ll B

g oo 33, Koo ol MABNOMYDSIS ol 8 s o goe 3 0T ags (K5 2 S b Dl 5 15
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Single Dvarian Cyst.

IS 5l Koega, 8 o)t K K5 - Follicular cyst = Follicular retention cyst |
(ovulation ) wlews Grad LH 06 oo ISl 555 0 5 20m o505 sdis § sy L mature s
S el Ll G300 5 S S alpe 2 e oS

U s latyst ol bogas et Il Em b o coolur 45 55 Lo~ Follicular retention cyst

T
20 Seo ) gy IS

bl uteal Sell oo 5 &) ear sus o Follicule b, Dvulation 3l —: Gorpus luteum cyst: 7
S5 ol 5 95 Kor pate ot LIDIE g ons bl lutedl cell oo p5 o) g o
Ll K3 Ol saoyst o o bl s Jia B3 g B O odys oS 33 Ko £OPpUS luteum
em 5 oo low o> 5 20EM ) 28 OF Cules 5 0dis § db Ol 2 gl 2l Lo 3 001 0

sl Ao Gy i U1 e Lotyst ot Dorus 5 S

stz s (Reproductive ) (6,5,L o o3 502 aols BySt 3 o Le -: Para ovarian cyst: 3

LA et G SIEYSE 15 8 S sby ol S diLe a5

b 3l g ond sty S 20-00 - e )3 o35 a1y Wabyst ool Serouscyst adenoma -4
5 L Dl ok Gla g0 8

S O o3 s 3daie Sl Lol o S50 gla s, S oolall G55 LDyst o) 6ol ) Bt
Wl ez Bilateral clesl; 0% s ss Koo ol i At L Ly s Ko oomes 3l

— bladder

— uterus
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Multiple Ovarian Cyst

HOD sbj e 530 o 3l o0 Koo TYSE ol Odel 39 g0 o b &S 3Y > - Thecaluteal cyst -

. u\..b d.,él;a‘ -\JJLa

Mule hydatiform(molar pregnancy )

traphoblastic (choria carcinama) 2

Maternal fetal - RH incompatibility (erythroblastosis )
Multiple pregnancy
Diabet mellitus

1S e G 3 Normal pregnancy 5 nonimmune hydrops <V 5 jsb o so s Lo Cyst )
P Gl Cize Xgul ) K0S
b 20 5 S 0l el s e g s sdaze sl DSt (ool o8 W Olass 03 S5
Joloos Sl pilamadad § oy Saala il sl Sl byst o050 5
Recurrency b 5 exilad L ooy ol S bl i el SO B ST s
Lol o> O
sl Wl 25 sl bl SGooyst (DHSS) Ovarian Hyper Stimulated Syndrome -¥
Human menopausal Ganadotropin hormon , Clomafin citrat (fertyl) . G ) infertility —e> &
Humman chrionic Gonadotropin horman ols « ol Tadle s pie sy dilie A

<l Dyst gl 5 eds $ 55 Bross 5 51 s olaess : (U/S Appearance ) oG sl 31 6 i

Los T ssds K05 el Dyt ol slies o st ey Ciliiun (s b L1005 st
sb; Multiple pregnancy il b bt ol 55 5 sgde st la om0 calar L 0131 2l

gl edly LB S »;,aug\wu,;\:;l{«s 4 93 Cyst oo a e LIl es g 5 g g0
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ke b ol G b aiSe jallss ASCitis y pleural effusions w3« O eyl S0 S

sk 55 Chronic anovulation syndrome oL, >l ) : (P.L.0.D) Polycystic Ovarian Disease —

Piles 3 Slasie gl SlS B lens 8

Hirsutism -
[besity —Y
(Dligmenorrhea) Stein level hearth syndrome -y
Infertility )
Laboratory finding:
LH. alas @

Yo oben s aw 5l i LH/RSH Ctsslsy) o

Androstenodin 5 o 5 o TESIOSTEPON 4 g 05 L @
- (PCOD) 31 5 65 o o e

Enlarge ovary (2.0 cc) e
multiple tiny cyst (DG mm) e
Nodominent falliclz in serial scan. e
Resting of follicular endometerium @
S Ls o Adrenal gland tumour - sl Kos eV e o PROD it

LPCOD i 5 e glls Olasss oSl (s« diuleze oabizedd Birth control user (Anti baby pilz)
il 3 e O el A

(BT o5 slapyst cosmpe 5 (Zd0n) saa Sy vary Lol POOD Ky o e

05 2 g oy Otring OF pearl b oty an S Ko 0 Sl Sl pssae Ve 5l i mm)
Sl i Ol sl s 55 s Endomrial carcinoma ¢ 3, POOD -

b b Ol s 5 s Pregnant wal e & Gla s 55 el odd esls e 5 b (5l
51 Hirsutism g5l cg 53 Koo oslied Tropine horman | Horman therapy (ovulation inducation )

&l o Jer bzl [ontraseptive o 5ol
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IS KS o e s Biopsy ol 4, s L e Septation s eystic s

Pelvic Solid masses
Adenexal mass [lterine mass
Malignancics / Endomctriosis / Fibroid/  Endomctrial Carcinoma/ Cervical carcinoma
FIBROID

pyh S b Vs L Fibroid ety bloe e Col S
ok e MBS S
b S S

Meno metrorrhagia asss b v
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s dazs ola Abortion ces 5 ¢
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Intramural e

Sub mucosal e

Sub serosal e
[ ]

s 5 e o3ty s | Uterine vascularity 5 zasat 06 S Lo oS Intramural fibroid

sy o Ll A e WS Wl G oy i UBmuEDsAl S Fibroid o ps s e S
fibroid o1 bl o2 o8 o liwe W S 1ol 0 03y Syp 5425 L SUb Serosal e
calcified ol o wloae a5 SIBOOW o 5 o2 CAlOIHED 3 (glls Al 03 505 o el
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F

|

Intramural fibroid, longitudinal scan
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Fibroid on top of the fundus of the uterus

Fibroid of the anterior wall
Impressing the bladder

w o ol Eohogenicity Las W es, echogenic s Myomstrium « L : Echotexture L ;)
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- L L teXture
Complex pelvic mass
/\
terine Adenexal
Male hydatiform -
Missed ahortion -
Malignant tumour (Degenerated fibroid ) ¥
- Adenexal mass
Mucinuos cyst adeno carcinoma -\
Serous cystm adeno carcinoma -Y
Dermaid cyst (Teratoma) Y
(varian carcinoma -t
Fotopic pregnancy )

552 s e eys Reproductive ow 5> s cyst o) - Dermoid cyst (Teratoma) =
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Mainly cystic

|ce berg appearance 2

Complex internal structure 2

Fluid filed lever .«
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hypoechogenic cervical carcinoma infiltrating the bladder infiltration of the parametrium
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53les o515 L Sl Hyperstimulation e -
3l oS Multiple pregnancy L -¥
Xl e o3 S s | INERICOUPSE (gl s ol 0Ly =Y
S s LR o oy -8
(Clomophen  JUse,ps ace a0 ool s s Dvulation induction L Ls oleser s J 5056 anlllae g

25 sl Transvaginal - sta Probe 5 o . HEG-Fertyl o OO citrate )

The Reproductive Neurohormonal Axis
The normal ovary
Morphology
The ovary show considerable variation in size, shape . and position from person to person and within the same individual
depending on the persan's age and stage of the menstrual .

The reproductive Neurohormanal Axis

HYPOTHALAMUS
GnRH GnRH = Gonadotrophin Releasing Hormone

Negative ANTERIOR PITUITARY
Teedback FSH = Follicle Stimulation Hormone
LH =Luteinizing Hormone
|
-
r
I
I OVARY
I E = Estrogen
wans P =Progesterone
UTERUS
Endometrial Cycle
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PID

Pelvic inflammatory disease

Tubo- ovarian  Pyosulpink , Hydrosulpink 3 < jle slee ol besl &G e &8 o s> 2L
33 Sm dlllis oy ol Lo ) b (TOA) Tubo ovarian abscess <, ;. ,» abscess

S Cogdyy Jdsp - Jds,0) Folymorphonuclear ~Ls)) 5 el Jaddl oS 1, Endometritis
b oIV 0 3 ge sl JUIS s SONOICENT el 6 o8 e e oS Sl s 2ol
Lslaws Endometritis

Heavy menstruation cycle

(Heavy menstruation bleeding)
_:.:Jmi.:ﬁ j}/\.é J."J CJY\DU HL*L JLA)}: u.,é.:.:.a K V}) J."L.u al_( ,"&’_\

(DUB)Dysfunctionla uterine bleeding - a
Endometrial polyp-b

Small sub mucosal fibroid -c

Dl 5 g g uk'lb V- Al «.f)};' > £ J.A—\'

- Lo Adenomyosis o <IN Honey comb texture U o>, blas 03 S5 — A

Fibroid « <¥s 255 ous Drop out of sound 5 il o5 Bl 8 g ¢ oy oS 2 — B
e

oy metropathy hemorrhagica « ¥ wib oyst 51 sles s e Wl L)l oy sl oy

Post-menopausal bleeding

. :JJ.:A odss J{') N L

Cevrical carcinoma - |
Palyp - 2
Vaginitis - 3
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ICD

Intra uterin contra septal device
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Intra-uterine-device
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OBSTETRICS

KEY TERMS

Embryonic period

Dysplasia
Polyhydramnios
Blighted

Vertix

Cephalic
Dextrocardia
Oligohydramnios
Herniation

Coars

Synechia

Echofree (
Echo-poor
Ltarus
gestation

—{ Preembryonic ===

e — g

Embryonic period ]—

Ectopic pregnancy S

Fetl Period |———

Fetal Anomalies ?7
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s
Obstetrics

Phases of prenatal development.

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

1) Pre embryonic 0-3 35

2) Embryonic 3-8 5-10

3) Fetal period 8-38 10-40

33 8op s SS9 Jom o gt >Nl
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 )

\¢ , Menstrual age Ll i 35 Ko s 0 0 Jo )b Jigale Ssle o 5 gors 5

. LiL Conceptational & Js5 5 sbj 5,
Preembryonic

I week (2 to 3 weeks Menstrual Age)
& s Sas 03 5 ek TYQOE IS5 ol sperm, ovam s Distal sls cand s aia oo
335 sy Morolla sy asle © 5 slastlo S od ) Dl (] 65 el o 5 e VTN
15 Endometriom - ples o o Fundus (s le s s Maralla ) sl TR
AMen . Age 55, 55, 55 Kot Blasto oyst ol oS aosle WCes Davity oL oF s 5 a3 8

gl A oS wzils )l 3 Endometrium - ~daw ol o Blastocsyt (Cone Age .zie o Cslees)

- Liles 0 mm ol 631

Longitudinal midline section of the lower uterus demonstrating the cervical canal
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7™ week ( 3 to 4 weeks Menstrual Age )

o jtagdil sl Slids o L Blasto eyst - 6-14 [on Age w0 islias o5 YY-YA cla 55, oo
ply lele K5 ol Zamen Age 5, 5o 5 easei 358 0 2 oole 0% Ol 2 ol bl

cde e 020mm o Blastocyst  Jsls L Wl op s o 55 K. Hilaminar embreanic 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 L «S o Lo Trilaminar embryonic disk < Bilaminar embryonic disk o> - o1 s
L o3, S ace. neursl fold Menage 30 55, 55 . as L L Lol s Gonnection stack e
s oo IMM 31 a8 &, Dastational sac <3l 3o menage 5, s 2 s Newraltub 15825 s
Caiven & Ll st oy a8 Tvaginla ol probe Jaw 5 o3l opl &S

55K, o inter decidual sing »L, Endometrium (b s bastational sac als

& A3 ald STA0R e oS el g5 YV la s e Lirdiac pumping sction L3 s

130 Prestalsiz like waye 3

et

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

125



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

Cdlas opl 45 Wlais el ool unidirection  ¢ls &5 5 Contraction men Age 42 5, s
SNLEmbryo Jub oo s s bl s piie sis 8 sla ol Tvaginal sls probe v s s
O3l dn b5 il asin 3 30 Ko odalie o o Tvaginlaprobe Lo 5 = ls amm
Cdilos B el gl oS s ey Fetalpole by 5 )

£, %5 ezl crown - rump length cx CRL o51001 5 o oo bosly puir ozin azian o
SV saE | o3y e S 0 oS o YOK SB ol ol 3 5di el ol o ysbes o
Amniotic S0 and S st o) 5 et I Ol e Sl ply SOL sLiE S ke fetUs
Sl ot b adle S yalksac cws syl oS s s 1, s 5 Amnintic plesS o3y
23 Son o Gled g g 5 ke o L O Zuzgzse e sexg Joob e gl

Ll ol N s S Tmm 5l x5 dmm s yolksac el b8 s

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 ¢l

gt eod (g b als il SO ()
Sk sl Cubis 2MM ) i b sles 025 e OTRIML L il (Y
Ll azals Fundal oo (Y

dilee 122 mm 5l sls; OF glas 52308
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il o2y s RIm (¢l w1l Double wall sign sac (o

Embryonic period

o S ysloes 53 5 3 e s a3 g M Sl G5l « fetal pole o 3|¢.”r..:.zm,>
9 S Jagl Jox G syt 6l e adle SSYOIK SAC Duss s st o0y YOIK SAC

.;:Ji.,a e hil Esl QI NEYEY

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 >, ;3 45 sl 554k

—: 3 3w 03 €mbryonic

edg odes S aw fold b g5y oy
Miscarriage .I

Ectopic Pregnancy .II
Mural pregnancy .II1

-: (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
i3l Je= s external closed 08 L osles Jge 55055 Casgmse Sk ki)
il L2 YO 550 55 Lgs le (55005 . s pdis axi€ L 3L anils 51 3 Y0 azis 31 28 (LS

2 gie ol iy atha 31 LS 5 s e SGS oS

oo sl s K 513 Chorionic Villl L i &S il 55 e 52 (HCG) L HGG « 5o
L3 Menstruation ol ' L3 55,1 s Menst.age Y¥ G YY sl 55, 5> W Blastocyt
3 giien a8 AL 03503 MISS 15 295 jlials nle LSS a8 il SalS a3l aSIl
laie ADOION e pallir Ol fom ST a3 51 aSal 3 L3 b 3250 % L &

58 Oy so 3 OV L Threatened abortion i &5 asis

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 5345 Jowe 5l Ul ey 340 o Jols 2 Fetus 5 Ges.Sac o e o IVs Jb- 4

o4o> Vaginal canal > > L, Lower uterine segment s 5 ol 1> sls S L2
Kgsl 8 Gas-Sac , ci £l O Sosp sl L > his Abortion s s i
biw Jlat S5l THMISEEr 31 s ool 45 A3loe 3 3 30 (B0 w5 5 035 S 2o o fetUS

c3ilees s (ELA) Y 6,8 b 16,8
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o Sdie 4l 45 ol abl>l Sonolucent «>U & iy Sac-Sonography o

s OLES o) JUIS Trophoblastic gl o 23 ) L Cuzm s

: Incomplete Abortion

ekiledl o) o o Slgime 3 end s pdn Sl (S aaged Bl e Db o
cdiles odd baie sls am sk 0uile OF LWs a5 iy s 55 3 Ol e Sl 55, AL
SV bl exgs sy e FetUs  cosszse aalyd exp S)5 o>, sonogrphy &
L echogenic <NL= Cuss>se ) 25iws o> Endometrium  JUs =1s s echogenic
Fetus b med S ool oSas b s il 58 W50 Ul 4 <Y Acostic shadowing

. 23400 3L Retain product of conception ply & L3l slle S

: (Complete spontaneous abortion) Complete abortion -4

ehilagdl o haiu Joo 5l axol oS Ly a8 S Oso aSe lade LT &Sl b3l sk o
Ok Sz b o Sl o LA S e eSO pan il oS a5 e olind

SaC s 5o dal g
& Endometerium  JUKS . a2 dals 2sL s Placenta 5 Fetal tissue —Uterin Gas.
Decidua( Decidual reaction ) Jesll Ko 2z 53 15 echogenicity 0. s ol

b J,a:ljy' olis

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 e SAC ple o s, Ll Oles Fetus GLSSH osu Ges-Sac G oS uu £ 1, J
ol ;s Fetal pole Liules Jisl |, Endometerium JUK sl Lan 5 12l S0l 5 S S
<ol Sas Trophoblastic Ring , aab illdefine  jla- ¢l Sac o) Sae 2 50000 o
AL el ey L

1.6cm la probe s« xeni3cecm—2.5 L sl Probe s Sac cals i
Probe L.g Debri cusyr e by S Embryo i pdie o)sa o . Ailoe Tovaginal
szl s |10 S EMbryo cos s ss 4 oS FB s G S T.vaginla ls

v

Alew oty £ ik, L Resorb

<

: Mlissed abortion -6
5 oo Gas-Sac e s, Lilus 01 S e 31 u o> JFe 5o Fetis s i e sl

Sl g gm0 s s Y,
odpn 8 ad; Sl mle 5o Sl s suiFetus s el o 8 o) e SlS L)
s cJkis Movement  gl)ls Ll sgiee il s Fetal pole  jlwl e 55 0 o
330 S Shadde oo gl ais dor g g s - Gy, Ao ples g St b Aol

Al S8 g oS ST el le s 5 ol ol echogenic e oo als So o

Ectopic pregnancy

PGl D g ge i3 r—iwu‘é'lf‘-ﬁ 3508 a

Short period of amenorrhoea o

Vaginal bleeding e

Lower abdominal pain e
« Gestational sac &) ye (ol 53 4 o35 o o) o Jem et 53 Ll ) las
e 45 2 gln 0y decidual rection (g;vSs ol 4y a1 sdid sl o e 5 LI JUS J21

. 33 S 5L Pseudogestational sac ol o5 555 005 GS il L3S
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Jsexs €mbryo L ; fetal pole o5 b o5 ol an o S sl asac K usyr e
irregular cystic-solid  |Ke85 % 2 Ll aads S5 1, Sladls 15 %0 550 55 05 44
6 d¥s S WYEgs S 5 (05 ) gl boelpes b adenexa 31 S ;s mass
. 3 gdus ods3 L leis TUptured ectopic pregnancy
pige oy Gl e sla g g Sl e 55 G s oles
0dy3 S wrl e TUPIITE LYt & oS oy ol o Gl Sl Jorl o 53 iy 0 oS o
w2 badenexal mass  Cosprge > s S dal s il o+ Abnormality el
Sl p de g o edkd S A E ek tubo _ovarian abscess wile s oYL
R e 2 S ey ol Jem o (SIS B bl Wl gl e ol (5 S
5 03g 0k SaS Lasis 3 B-HCG s ololes 5,5 15 sialie S aay o UL &) 50
Gy Jb olbeladenexa : (nature of mass) WS Cads 035 S SKis s o 0,2V

Al Al LS55 G b V] 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

sbs Ol rLoJ shls b, e awllas 5,90 p3le ooy s o 1y Mb > e o o
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Cephalic index = .100=783
Long axis (O.F.D)
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N Corrected Biparietal diameter Js, ,51,O0.F.D s BPD

/
BPD, = /BPD x OFD) /1,265

o Jad sy ol 1 Jes e g 03 903 edalia BPD ixino Jya> ;3 1,’? a e g
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5,5

a5 L b3 513 01 Jse 58 5 Equation for a circle syie by Y
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B.P.D+ O.F.D

+I1
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3 gias odsd 5 sus g5 echogenic o4 oS ke Sl G Skull -
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ool CS.P Osl i 7 s ar anls 15 i el o CSP s cad 5
ol Bl b s i Ll 5 ol a3 S 35 ek s

c3s 3 egels 5l il ol > oS Lateral Ventricles —¢
3l 13 s Dllde s Sl o Lo s Cwnd o gler 51 s Cerebral Artery-1
b | o Slida cl M oS sl s S Gl sty s IS 4 ) sige 50

D13 88 ol sl s 495l K el Sl Olaistl pl mdd> s Cisterna magna - -

Jo il 2wnd CM 5 (CSF) Cerebro spinal fluid »,0s 5l 5 S, g o

bl b gre b s A gy Il
ol 3 ol e G ol ja L il s WU S Sl S g (653 olie Ol il S

g edod e b il |y v gte ey 5 i Sl o SO

A

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).

Colizal & glesl 5l S sll e, 5l L - :Fetal chest and Diaphragm

s Ji ey I e OL s e J,_ﬁ Syl Camd g i chest « > g o313 IS >
axlllas Sl Zowal LG 5L chest s wpul 1 s 5l e e Ll ol nonfunctional e
Jom Vil e Lo I3 chamber [l » <5 12l four chamber heart ( (13

J.»b/w.dt&&' 'JJMW1/3 J\ Gu]letus HBJL‘)}J C"JJ’“A’:}"’:’“‘ ol Céb CJJ}&..’
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s OLES 1) odas Cos g 9o aS sl s echo free Jhasle SKexr G b s b Zow s
n Vs ssd eds O ks G 3 0 Shie €ChO free a5 e Kps LB 2IS = o8 s
1S Js, 355 G2 Mlsme s L) S 50 S U8 &0 Ji b 2s . Ll Dextrocardia
fetal pleural sass L Jdo i =l 5o Bl s S Cungze 5k 0k Sl «
echo-poor |« Coronal ; Longitudinal <ki. ,s diaphragm . .l effusion

e 4 1S 14> ks 3 heart s 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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S ol GOl slms sla Sleztlu 5 2Ll Ol B jasis ax S|l K Coy,
b5 e ads cmloy Y atia ) Ll sl postnatal ol Sl (s s 3l as o)
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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.

136



S5 4o a6 il e sls ayles o s 15 s fetus oo o 20-0 Fetal spine
et 33 &S 5 ates O3ge0 SCAN s )l ssiis elis r.laﬂc%w._{w;-}il Ol
pshae okl ol olS (e ol oS ahall a s g abaliy sl odd pg ol IS0 4 S S
gl ol O L 5 K S W oatia Gl e OB D Sepll cxlog b st
0550 SCAN 5 a3 S 50 axial 5 coronal ( JY,b) sagital OV aw a4 SIS 5
Spina i 5l i ogme oyl O i iy cobs e w0 G OV om0 B O

Ly il K el K S0 a8 51 ol Ogne andles Wlgne a8 S &) 50 bifidia

O st wglize POSILION  Esl i Jlad &S > ) oS o3 ACtive motion sl ,ls fetus

(S

23 K <ol s

<

Longitudinal section of fetal head and upper spine. This is the section required to determine the fetal
lic.
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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 [erence ) 3rd trimister

-AC(Abdominal circumference) 3™ trimister

-AC(Abdominal circumference) 3" trimister

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

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

nd 3" trimester

-Appearance of ossification center 2
L « |, Crown Rump length .ss3l5 Jl zis ais 30 CRL edtad b Jaa G Gl

-?.-.‘L‘“:‘.-.“(),()@-?) o3 gas ol QUL Je et e O ol oS 3L e D

+ CRL @yl 3 ciga by 1
(35 K o 6,8 o3I 48 (p 5 hww Connd JICDTOWN) il o 5500ee Cnns 51 @
. From top of head to outer part of rump)
30,5 el 6,8 o3l s Yolksac  Limb- Quds e
Spine is «Sl L spine is too flexed <= s WL e 5 cens oS ol Ly @

. 1L extended
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CRL (cm) CM Week of gestation age
CRL 1,5 cm 1LScm +6,6=28,1 week
C.R.L 2cm 2cm 46,6 = 8,6 week
CRL 3 cm 3cm 46,6 =9,6 week
CRL 3,7¢cm 3, 7cm +6,6=10,3 week
CR.L 5cm Secm  +6,6=10,6 week
C.RL 5,4cm 54 cm +6,6 =12 week

Jag_,'_;‘/g..,p B.P.D ng_)j| J.q.p— "’,..«Mr_gb MJ.:_)J:BPD WM‘MJ&CH(M_

AL, a8 e gdls aa VY o e e i Los 4 sl BPD ST a5k 508

Z
7

G Oles U dseys8 ol 503 X0 29580 Lo o gL e Vs e edlnly oS Job e Bl

t bbb or SV 4 sl BPD a5 usla

B.P.D=3CM 15 Week
B.P.D=4CM 18 Week
B.P.D=5CM 2] Week
B.P.D=6 CM 24 Week

O 15 Jom o O ol & mleine b s o pb L BPD Jgb e Sle 4 -1

DAl

B.P.D6Cmx 4 24 weeks

B.PD65Cmx4 26 weeks

BP.D7Cmx4 28 weeks

BPD74Cmx4 29,6 weeks

B.P.D 8 Cm x 4 32 weeks

B.P.D87Cmx4 34.8 = 35 weeks

B.P.D9Cm x 4 36 weeks
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Vs s s espasa b1 895 @il s Sin BPD s o0
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B.P.D isl g S jd Jayl

.( shape Ovoid) sl ails gz K5 0L )
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ey edalie 40 age dey O o 3 5 00y Diamond shape Ko« e als
2550y Caveum Septum  Pellucidum b o pols 515 o103

30K e seds by Ll 68 o510 L

. (Outer to inner) .~ 5,5 & S P P VO PSP
& 2 i )}‘ﬁb .CJ DA C D )

140



" midline

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 scction of the [etal head with the callipers placed on the outer border of both the

proximal and dislal parictal bones (diameler 1). The measurement therefore produces an “ouler Lo outer’
BPD mcasurcment, The occipitofrontal diameter has also been measured in this image (diamcter 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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D. Too low anteriorly

change |
angle

Correct lateral

ventricles section

F. Too low posterionly

C. Midline not horizontal
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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)

e fetal Breathing

o fetal Movement

o fetal Tone

e  Amniotic Fluid Volume
e Nonstress Test (NST)

30 seconds or more of breathing notedin 30  Less than 30 second period or

Breathin . . S .
minute period no breathing in 30 minutes
3 or more gross body/limb movementsin 30  Less than 3 gross body/limb
Movement \ . . . .
minute period movements in 30 minutes
At least 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
T . . Failure to identify fluid
One pocket of amniotic fluid measuring 2 cm . fy .
. . . pocked measuring 2 cm in
in both vertical and horizontal planes
any plane
Nostress test \ Negative or reactive test eSS e EE RIS e
least 15 bpm

143



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 inlection (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

el el e pes il g

T s el T S G 3 e w4l sdas Uy Syl amgs Jp S Sl mbe
31 Jas Sllg sllssi s s slaiasis 53 Olamen a2y | Ol o Fetus g,

Sl mle Slas sy 2500 g J) fetal maternal placental exchange s« =YL
Sl & STl mbo sl S o e il w i bl a3 sy J ey g8 plas
oles alue o 55 Umbilical Cord 5 oo Lasl &3 o5b i L 8 cm Depth L s
Oz s b S Jem S0 ZSL e o s, Ll Polyhydramniose « <JVs
52 S e i an S b s e e Jges g oo Ll liles Oligohydramniose saa:
ey Hydrammios sss ol o5t & s Sl ple Jlis wis 18 5l s (e K
cpd w b Subjective Bl L Sl mle Sk e ool Ll

- Ll > o s Sonologist

: Malformation associated with hydramniose

o on Hydramniosc cosgr s b Sbl> oladly 15-20 % 550> 55 s &y @

33,5 5b S sl @LA Jie S8 s e cpl e M L S e gl JLgl L
L. N.T.D. (Neural Tub Defect) g5 50 ks b Jugl ol 35,5 by Jlgl el

144



a5, Liles Gastro Intestinal Truct (GIT) cle J L egil o 5, 2

. Skeletal Jlgl s ol s o gl Jgl

Ncural tub defect: .1

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

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

Skeletal dysplasia: .III

Phocomoline -a

Achandroplasia -b

Thantaphoric dwarfism -C
Others: .1V

Clift lip -a

First look at the out line of skull: -

Dolicocephaly o
Brachycephaly e
Lemon sign e
Anencephaly o
« Brachycephaly , Dolicocephaly cosmpe )pn o Ll az bt Duoid 2w b il

33 Ko oo Cephalicindex 51 sl U s Ko 55800 ST shapR 5,50 55 el o dalia

(Vg

(aLg 250 P R cJJé;» “’<‘.’ V..E.\‘« QoS Frontal V.'A.G Cannd 52 Cawdowe b 55l “’<i ROVERY
ol plae o w3l K Spina bifida S zsl G s e ol oS 25 K oL Lemon sign

S o Sl ey sl pd W 5 ap e Frontal e gl 5 LSl o5
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ai; ;) Froghead appearance o o 5 lewe Anencephaly o S0Vs 508 os sl odsliy

-

Dj..n..:.a olss ( sle

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 o
Cystic hygroma e

Craneal meningocle o

Ls Frontal o Oucipital e i~ 5 Defest < i o ,Ls _Encephalocele

ol s 5 Ll b ol s plos s gnis U Herniation o o) 52 o5 4 Lo Parital
Cope g3 bl esg symge pio i [ncephalocle  Lse | asse (o) Defect
S ol b oS s (ol i Lps s 01 L 5 oS 01 ole 35 16 Encephalocele
Meckle Gurber Syndrome , Ahenesis of Corpus calosum , Hydrocephalus 3 o jle (Llawe

Wil Bl blis

.Encephalocele ., Palycystic kidney , polydactyl
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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 o025 Congenital o s g3lid Sltic wlis 5l o Le=:Cystic hygroma

Nuchal arca «~U ;> ;53 5 5500 o2 Localize Ly Generalize (S« Lo sos
o3 s SEPtation Lol s 45 |2 Sonogrphy L 51 ( Nuchal region ) i 55
- dades olz Turnner synd asle 5505 S gl Jlogl LI ST ST il 5 andls NETEEY
»» T.Vaginal sl probe  «wlasl . 5505 <= lUI Non septated <& 55 Ul
Ol gy Sloles 3 O Gy U 5 byt andlas 5 ot il )s ¢5> 5 J; Trimister
Lymph cel ;5 sl 1, Generalized hydrops s i &sm 55 oS cl i

25> 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.

olie ) ok Defect oG (slys 5 b bew 355 51 )ls Craneal meningocele

il (g 5 g8
Now turned to the internal structure of brain -: 3

Haloprosencephaly e
Hydancephaly
Choroid plexus cyst
Inter cranial infection

Clevage wnz 53  o2p ¢l ms Jlogl S 5l oLe + Holoprsencephaly

awa > (Prosencephalon ) forebrain w1 s 55 Jbs e L oL ()
L 25 % Jubl51/2500-1/10000 of cles 5 &l o 355 5-7 Mage sl
50% s30= 52 45 sdsl 3y Trizomy 13 Losast e53505,5 (sl abnormality
. Liles Haloprosencephaly 1,0 Trizomy Y Clas Ol
w2 Cow Ol s 53 L Haloprosencephaly csb z8 Trizomy 13 - s
Sl 4 i gl AL 5l (Maternal alcoholism) el ons oo o3 I 0T 2de

2 pde edod (S a1 O
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-Alobar

-Semi lobar
-lobar
Alobar:

-Mono ventricle

-Fuscd thalami

-Absent falx

-Absent septum pellucedum

Semi lobar:

-[used thalami

-Absent septum pellucedum.
-Monoventricle except pasteriorly.

Lobar:

-Absent septum pellucedum.
-Corpus calusum present.

-Fused frontal horn lateral ventricle.

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

534 a3 ples i 36 5 s Abnormality 5l ot ¢ Hydrancephaly

Ischemia et glas |=1,. ;s (internla carotid artery)  Jsls U oL & i

CSF 2l gl w25 5ok S Fler e Sl a3 el 5 s gl O Oden )

. 35220 o> Choroid plexus 5 sl s 2ol glo <y Thalami . spis Lol
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s Ll Vertebral artery «$5,.» ,» Cerebral posterior Floo o588 by el
. Ll WS 5 o0 Posterior cerebelar artery U s asb

Loy sl a glls 45550 5o Ll 1K gl 1 5101 0 Lol el 5 4> 50 Flax
il bl s

CS.F b b Supra tentorial of brain  sls o3 ol 2, 05 Sonogrphy L
Third , <.l 54>, Choroid plexus ; Third ventricle , Thalami <0
Sop ol A8 Wil S5 L s el ey e3ll L Cl 53 50 alS oS Ventricle

- e olii Hydrocephaly L1 5T ST zsl & sl )3 45 05 5

echogenic st Classle 53 i & o> 15l 2 st Choroid plexus cyst

doy bl o yo Trimister aaie Jol o 5> losast 5t s> 2les Gl o S i 3L 5l

23 e JSie O 0is 5 a3 8 5T glx s ventricle —lateral aSl a5 oy 5l s
Sy Ll lew s Antinatal ol s Chroid plexus s e CySU oz g 50
, Llae & Nature —Cyst 5 size « i of o3Il 48 sdd o> VI-Y0 sle azin js oy
L Sop slacyst bl codl a ol O iy iy SsS gla CYSE Cosgw o
JLid Sl ey il Caed oS a0 i 5 iy Daile 2L« LS lis Nature

2 pice u..é\jc\ Ceol el J‘J.B

JwJ

T i Sgens osp Viral Lses om tls zo okl :Intracranial infection
50 Herpis simplex ; Toxoplasma rubella &, obkl Gde L wzle C.MLV
Ml e 4w VL USIA s il szl 5 ik Flos e e 0 5 g i, ansle 3 b
Cdilae lel sl Ll oS 2l S Ly oS ool Lis &, Toxoplasma « ;e
Toxoplasma sl 5l a5 ¢la calcification  cos s se 0 Cl Cante Ul 2l L3 5
multiple .5« o (2 )C0AIS el il o 5z Jib Blos mad il
o Dlda g8 08 s Ul g4 o5 Ventriculomegaly  Gsdle las alls focus
o Jole Toxoplasmosis — x . eaid el sl s S ar s Liles
Ll SLil Jib 4 pole 31l axile & b 5l «S e 5 Toxoplasmogondi
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L 05 4e5 030 5 Sl e ,sHydrocephaly  «dlas oyt Hydrocephaly

[

Lot aslie ool pan 25l bangie bt U oo Slihay Wl3 03 0 &S SULew O3 sad anlis
st (V.H.R) Ventriculaohemispheric ratio .. «s Innter table  Ji Jaw e

33 S gl 3 pie

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

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

e L P I e (- I T T VAN g (P P PO B R NS P
o S H s Wl el 8055 ol el e s Llews Hydrocephaly o
gl sss S5, 35 Sas pomms 5 Sy

(Non obstructive ) Communicated

(Obstuctive )Non communicated

chroid villi 5 Arachnoid villi ;> JL sl L Abnormality sl 3«5 Jyl IS5 s
( Over production of .2 ,S 33 mle by Sluie &l L 5 o0 25> 4 €XChane
.Chroid plexus L. C.S.F)

Ls Aquaductal stenosis c<b 3l ¢4l o, Hydrocephalus o ps> S 5o
.l #3505 (Hydrocephalus ) sy ol ol 5 CSF ol 0L s 5ty

s Meningocele , Spina bifida 1wl s gls Jl il S1zzl « Hydrocephalus
o aly Sse Sos Jlesil ple L0115 3 oS 025 3 > 50 Encephalocele
Sl Ul Cuspmpe 5 ek S Opse o3 dlene o e e el
,8 Antenatal <l> s Flos b sled 5 35 ol ol g Ventroculoamniotic

34 M\j? JJA.&.&A
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C')Ua.,p‘ J\ o J..ﬁé.; JL...LLv o|jo.b HC 3 BPD ()Jj._* 3)}-"' \.' aS s.)L:b_' C:.w_jj QJ}—@ BL
dibe esises 5 sle Delect s 5ol &I o) o5 55 5 eslized Ventriculomegaly
-3 sdee ops Trisomy 13, 18

Now attention is then turned to posterior fossa :-¢

o s Ll aSU sl D oo VErmis 5 £l s o S Chal Oy gy
Down's  cusprse a0 IV oS e3sad ax i Nuchal area sl s 035 4o
5o ekl slps Cystic  «>L posterior fossa s Js,U &) 52 . Lle syndrome
s Jbsl & gl Dany- walker malformation o cI¥s cyst  Cospr o &) go
Cystic < ;o550 olaaVOIMUS 5L L 5 ened oz s o oo b S 025 Slad pnd gans
ilaie S1 23l 0T L S (5803 sls Jlasl Liln 3 o ga Liany o0 adilation

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

b oS il Banana sign 51 o le 5 5o oas Posterior fossa s o 6 K5 sla el
apple shape csle <> > Lrebelum) ast_. Spina bifida asdle S s 2 iy asdle
S 01 003 D3 53 5 (W1 e 5o alS IS0 sy s Lilee ile oo IS0 s

3l S L sl 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

oS ooy neural tub .4 Jugl S 3 o le @ Spina bifida occulta-1

il (o 4l Ol W> 5 Spinal cord

Lo o & Bl oa eke Defect 5l,5 51 Mening ;s :Meningocele-2
. swa® sla «ay L g Spinal cord o,. Sac

o > & jaSpinal cord U 5 s sbe wdj b ol oa :Meningo myelo cele-3

.Meningocele Sac
3L Totally open defect < ;1 o ,Le : 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 2 meningocele overlying the
lumbar spine. Note the appearance of the spinal defect that can be estimated to extend from L2 to S3

een TLUBPD e gl s S anslin oo s parameter o) 4z 2 ¢ Lastly-6
Lol os g S5 6)sh AL 55 g0 IS sla o sle oS0 5o 5 0l ac s )QMLHE AC (o
e 0 S el b osline i gla o310 glls b sl cpl aealie oy yo o
G (e axis Y=Y ) 352 anles o )bss Jde SO 51 de Sl g 0 Sty st

zZ L) R
.bbJ: "JLL'\?'LJQT."'“"

Abnormality of gastrointestinal tract

Strongly suspected U 5543 jesuis Wl A g Klgwe B2 Gb gla Jul
sdgd 3 SIS ay wgul ) i 51 4S8 b g 5 e W, 5,0 atresia aile s 8
Y

Doudenal atresia =Double bubble sign.

Jejunal atresia =Triple bubble sign.

Iliel atresia =Quadriple bubble sign .

) o adss S pal mle 51 shes sutas Tracheo-oesophageal fistula <, 4z ,>
. aajiza odao J315 55 Jgmd G b 5 @La Sldde S

extrinsic , intrinsic stenosis ; atresia J jo.zs Duodenal malformations

stenosis
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eli 2:3 %0 )3 5 ool 34 (annular pancreas) Sl 5w Sl
;3 two cystic structure  wlis o i 45 sus sus Down syndrome  oilaily
Al g gt e Wl aden |5 50t ek ke ad

1 ngd Do g pwste 4 inate 45 4k el 3l Wle eun Sler 5508 sl Jbgl
C“ﬁ’"""”f" s Lnal 31l &5 500 3 Ll ddlon bnSy S getal o sl e ST 231 4
AL 35 Sl gl Mk e 3 g0 L

B Jlyg e A B b pese 1S MM 1 aids bl 5 TMIM ) 42 bl o8 2

55 K

Defects of the anterior abdominal wall

Omphalocele e

Gastrochisis e

:Omphalocele

o STREN G Loy 533 Koo Gadeli A gl Al L 5 45 03 526 JSG s S 5 )ls
Lilee e (10-40 %) 0555095 s Abnormality ; (30-70 %) s Sl
sorgosls WSS 1, Cord o 2 Jow 5 40 5 oy 1 o s Defect -
S5 odd ol s (AMNIONS 5 O g, ) membranous gl S dbwg 5 Lls
o ) ol JIkl ;s Omphalocele s gme dade Jo5Cis liver osub 5 ol jon bes |31
SUl s s dade fSKiS 15T e liVer SR80 4 el o8 a0 any andls
sl it dady LK 5 4 s gin S5 4 Lol ST Sl s wa a8 ogises S

. (Poor fetal out come ) 5,15 ol & ;14! 5. Ailes x5 karyotype b JL 5l

sl cwwd s through and through  IKs « defect 31 o Le :Gastroschesis

C il 0dZS ablf Lis pluS Lo i oS paraumblical
6 Sk e Il Lout come s s S esis S Sl L Syl o dGastroschesis
Sl ae LSS bl 1T (¢ s2e L 4 Omiphalocele &, 4» )5 5,1 Omphalocele

325 A% asss umbilical hernia
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Cedd odidg Lid G L 57 U, Omphalocele

s 025 polyhydramniosis 1 =1 U Dysplasia 11 :Skeletal dysplasia

ol SRS D 3K D A e Loy al b allie 2l s L OF aallles
S Sl adl o350 ST 2z Skeletal dysplasia Ul ST s o

( tibia, fibull, Ulna, Med segment ; (femor , Homerus ) Proximal limb
G 5 Lilos s3dme OF OIS > 5 ek oy Jlul & dsd e 33l Cogle |5 Radius )
L a5 sl Adequated mineralized N blunt —ullg <lls 1L Monitor
Skeletal dysplasia Ul ales 55 Ll 53 Ko KL de ale 5 0T 054 €chogenic
bow  Short ;b elocdwarfism ). usb . Meneralized 8 o5 plis
il Bulge -l s (L) nattow g i .23, Thoracic cage. dilus (ol 2o15)

Malformation associated with oligohydramnios
Spdl a4 g3k Al oligohydramnios U o er & gla Jlosil 55 a5 5

. L3l = urinary truct G Jg G b Ul

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 Polvcystic:

Autosomal dominant, Not normally detectable prenatally.

IV. Obstructive cystic dvsplasia

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

sbs3l ppw TrimeSter  Jawge onnd JI Jom o a0 50wl eal gl mle e
b oS Hlbs pegr Lan Ll Olais 8150 4l il o (2B badey 5 dilais oS
5 700cc WA wia > 50000 G gl mle e bawgh oo S 3L33l £ azia L

gt odod fom i azia p> 800-900cc , ¥E wis ;5> 1000cc , Y1 wnia
S ophpe ety 15240 gl wis el gz e Sl gl o sl e 4 € S

23,8 5L Vermix sl 5 o34 1> I, Desquamated cells ool 45 (g3l 4s 4 ()l

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

chorionic plate (cp) that demarcates the interface between the placenta and the amniotic [luid (AF).
Posterior uterine wall (u).
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A - Normal amniotic fluid volume :
There are several packets of amniotic fluid that measures 2 em 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.

Oligohvdramniose diagnosed by U/S

¢ Little or no amniotic fluid.

¢ No packet of fluid free of umbilical cord.

¢ Crowding of fetal part.

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

¢ Fetal pulmonary hyperplasic, clubfoot, genito urinary disorder.

4.37em
5.00cm

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

Sl Subs 5 STREL & wSe 2J¥s mbe 5L Jlais 4 Polyhydramniose
sl Jugl 5 cdSul Bl (655 0 (amas pranw s e2e Sl gl gl
Al eSS RS0y S
JoB Oged 5 (oS UKL, hay 350 Sel WSS e, kil s S D50 o
23 Ka 23 51 b sl aY 5 i
C ol o IR g es g Wl gt el sy lile g 5o Y seme
538520 cecm ) i AFL o8 2 @
B3 g 8 CM 1 S BLS S gl e Sl G D3 gal o3l Ly @
.a,,.t.,.n.u,;@uﬁmu\,q&% °

D3 odeS o2y (A e g e o gl 5 mbe @

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 pregnhancy in which the fetus is severely anemic due to
Rhesus incompatability. The largest vertical pool measures10.16 cm.
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Chorioamniotic Separation

53, 23,5 fuse ‘..al.» Joob Sy s 5 00 g \A.?"Aj\ VU waal O 9,68 5 Ol Li2
gl gt a3 Al o bl add (Al Loyl e 5k 08 o Ol A plys &) s
F WLy 3z s S gl
gl o> Synechia c..d Yy (> D > Kl (g List Amniotic Sheets
YL S e e s Wb gl >l > 5 LS Sl 4 55 Synechiae 1.
5 p8en pomma 5 S e 4 Joor ki b 033 ) gon Synechiae oo

okt bl DS S 55 9 Ogral Yl 53 5 &Sl e Sl @Bt LB D @

gk p ghaa i 2 51 Y /shape i Lis e

8235 amniotic sheet U ol jon i SIS g plas” @

Amniotic band syndrome
S dades WS b oYy V12000 48 e 0V O o edas Zhe G s )
33 Slowar G5 b glid Sl 5an S b 0y 5 G b 4 i Do s 2
S b s ot alad ol o i Lol ialad Gaile ) 18 5o Ls Oile diy Ll o 5 panma O
A S5 ) g el 4k oS 03yl 54 g 1 S8 Sl 3 « defect
s s 2ls Sslie gla Zalis o Ol Lsepta & ey (Amniotic Band ) b 55l
oeor slasl sdile [ yame 5 (Spider web ) sl cogplin Vo bt Jlr S5 L 5 5500
C Al 3y |y peeeds Ll B 5L gl 0o & Ll s gl eds sl OIGH b s
Lobe 5 Bk ol by il S K G dlme o eds S sl ol e L Sl
3 % Ll lymphedma
Cleft plate ; Encephalocele, asymmetric anencephaly .ile .1, s defect
O siw OIS 5o b ol o Gastrschesis w wlin jly jio Jged a0 ad OIS o 3L

<l e
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PLACENTA

Sonolucent
Maturation
Abrapti placenta
Overdistended

Wall

DR. MOHAMMAD NAWAB “KAMAL” “:




PLACENTA

Al sk sl bl (B Slidae Ll 25 55 Lsuld) :Morphology

Llews wlyl 3 loshes brading (Maturity) 5 Localization , Appesrance
>yiue sux o3 High level echo olls < gonglumeration G e VY -V waia G Placenta
basal , placental substance , Chorionic saee s a0 35 fom e i L lin oS

Sl e 53«5 Bhorion G 0500l lis Gladl b FUSSE w53 .5 5d0e sl layer

~

5 Sl i K oas Fusse 51 1368 » . Llewe Sl Second trimister

ot 4z aS

s 33,5 d3b adll 26 a0 o5 Sonographer olzdl Ge b o S 55dme oy slid

-

sub e b4 2giee o oai Fusse i ks Chorion 5 Amnion ., < S o L

A2 L Unobliterated lumen «J - s 55 Koo ala) e chorionic hemorrhage

ol b o gy Ks K key o ¢ Maternal surface or Basal layer

spie 3 3yl 13 Decidua basalis  «il sY L Hypoechoic

udsm s el 3lssls 3 Chorionicplate ; Basal layer - «s «~L. :Placental Substance

3 A s piee otis Sonolucent oL e Tobule 55 S jlie STy O3S o
izl &S o3 Sley sbs Jugzr 31 ol O 5 5 5d0e s s kawdly 5 Sonalucent -l YA wia
3,8 S s Sl 0

Chorangioma

Hemangioma

Teratoma

Placental mole

Chorangioma A
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33 a3y S il 35t ok echogenic "L, Hypoechoic s o &
My el b £naom 5 STl slel Oob 0l Otg 5,55 O
R PRPR VK S
o, 5 Cardiomegally, Hydrops, IUGR, Polyhydramnios, Antipartum hemorrhage
G Triploidy  ss5505 5 bl SUzal & 1St partial mole placenta > o
LA L
Placental maturity change
10 Le a2 £ slls L, Maturation
Al=1-1 -

e a5 T azis & Ja oo 4 S o > Drade 0 placental maturity change
Charionic plate: smooth chorionic plate e
Placental substance: Homogenouse e
Basal layer : no density e
e 35TV e 4 Lo oo grade o brad | Placenta
-Choronic plate: no loger smooth but shows indentation.
-Placental substance:- Linear echogenic densities Z-4 mm parallel to chorionic plate.

-Besal layer:-Still no densities.

—firade Il placenta

-Chaorionic 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.

—firade lll placenta

-Choroinic 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

T

e e

I

Smoath Cord Homogeneous
chorionic placental
plate substance
Grade 0 Grade |
Basal Eﬁl’mg?nic greas Echo-poor areas
K. .'\ .f' Y
- = y

\

Comma-like identations

in tha chorionic plate Deep indentations echogenio
In tha charionic plata Areas

Grade || Grade Il

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

Gy gmo il ol bl je S o b clagrade o grade 0 3 ket Jor e i b
40% Grade | s o5 4 ol Jam Sips ey Grade Il « st Term & Jor K 5o S
cokis oy o8 malradel 5 13% Gradelll s 5, 43% Grade |l

ox>grade [ 5 4d%agrade Il 5 0o%agrade Il ( wuiagY ) Postterm  bles! Dot Lem & 3
Soagradel 550 o K ograde o8 s o8 55 Ko blaaod (oy5b Sl opl 51, sl
maturation s cle Pl Al L s oo g ol a5 g0 Joom s s gty 55 0 00 0 POSEMALUNE - Lo
Diabet wsle conl 5 3 g bl

Placental thickness

codembrad [ s ol b bl s b o e O Caalsis 358w LSl (U5
Jom &Il e (6l et csbis anllas . ails dAomograde l s o dbem brade |l s
IS Ll et J b Lo BYY wnin e dem sl o lsl S0 a5 0250 ol 5 s
- dilge e JIK) 4w Rh.Sensitization , nonimmum, Diabet— 1 2l

a3y ee Jpine S8 S Ldl el 03 o1l Rh. Isoimmunization o o s
Ll o o Cabas Cuslt s 4 IV EL rig b Thickness s s 5 ls

e Dibet L 5ol s ot Sl L s ol s g e LSl maturation s S5 S Sl
Al

I, IUGR; Pregnancy induced hypertension o, s ps ( ol o J5) ail S3U el o
e 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 (<1cm)

Placental insufficiency Toxemia of pregnancy
Maternal hypertension Trisomy 13, 18

Maternal diabetes mellitus
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Umbilical cord

s dilge coglie 0 Ul 2280 M W wils Jb dausl o pe 4 ddEM a5 LB
LS 2ol oo OF Lo S INVIPONMENt U s ke 5 e Zled ol & by o 0T 00y Jush
bl

P Sle il 0B S (55 b 134 K5 O Jaes 5 4zl 3 gdowa |, movement fetus <5 V- 110
Mucopoly sacaride , muscle , collagen , vessels, ;1 < s umbilical cord ¢ s . olignhydramnios
. 2l Wharton jelly

still birth 5 Rh. soimmunization ¢ 5ske <ol U 1T STat dil gl s b 455050 U2
( Single umbilical 15 oL 2 3 ole ¢ of s Jlosil, dade Olis (oo¥s Wl Lo Jib 5,0

il ol e Jlagyges S il 45 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

P 5 PO Frmas f S8 S 55
(Bleeding in Second and third Trimester)

6]:;; b l.:ﬁ..'ji \.«r-’-;jﬁ CM»‘J.L@; yq-ll-é- S s r_gb _/:“""".’.‘J; 5\.& b‘f.'.f)} dy4m 42 4.\/..11 J\ JJ
. wau

-:U/s placental localization

U/S Jau g el Cudse s - (33%0) oits § Comdgn s > o pems Kl ) Lo 5 Ll
o s o5 o tobe slye )5 4 5 Sofitissue X-Ray Lo s by anslie & clie cis 1 K

LSl WLA Q,_:Lu) &i Cel 4o 4a 69&;.2 RY il]ﬂiZEd
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o S WU 23 Koo Sl ey o g = <o = al-T0% 50 s Jo Sl Jo-le s
Sl O3l Loeds S 55 o) 5 bl SR Le e 2300 b il KOs CEMVK of
o> sl e 20-30 % 130 el Lawdly 4 G 50l Solps o)y S Sy Rate S8
Lilae oo 5 BRIVIX Ly Cannd G Sl ol 0 a0 3, 00 S Jldl Ladl b s
5> iSOl spm g s s Trimister T cla wiin 52 o8 i Segment bl oS
i S Sy e 0 53 el 5y ) oS sl £ oy e o isthmus (elongation , thining )
Placental oo 33 S posemies iy 05 B S ge oS gla iy s ij.a;- esd S sl

.35 S s\, migration phenomen

Bleeding in later pregnancy

Placenta previa +¢

Abropti placenta
CLilos g 5 2o IPIMISEER 2 (550 5 sdas Jale S ool e Zoad ge oSkt i
23, 8o s internal os Lol bLsjl 5 ets S Cundyo cpnd U8 o g5 Liadly L i€ 45
oo e ol el ey e Camdpn 15 0350 Olal SIS i1 Leadly Zoadze i 0l U
Falls ol Lip -Rus sus slonl cotSis ety les 1y b2 ales Clonl |3 ol oo
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Four low position of placenta:

[-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 .

/ ‘_/m‘\\ ; /"\

Type | Type |l

b N
o Minor

o

Type Il Type IV

i Major n

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

Vasa previa
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Multiple Pregnancy
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Table 3.6 Diagnosis of chorionicity and
amnionicity in early twin pregnancy

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

: WO ® @
: @@ > @

() = gestation sac @ = amniotic sac § = embryo

Chorionicity & Amnionicity

Dizygotic twins (80%) Manozygotic twins (20%)
All dichorionic Monachorionic(70%)
dichorionic (30%)

aSe s 1 ke Multiple pregnancy s a5 sla, 55

Anemia

Placenta previa

Abraptio placenta
Polyhydramnios
Malpresentation

Premature

Post partum hemorrhage
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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.

sk xS, o b anS 53 e 5 Sl s monachorionic, diamniotic twin pregnancy ;> @
S am s 4 U sses asly 4w Ul 1S 5 sdee says Thin membrane JCi o

FI PN T" Sign pli 48 5505 alimel (L3 el by

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 Embryn 52 6 - eazens e olas Monochorionic , Monoamniotic twins pregnancy > e

spiae el yolksar

—sdes O
Locking to twin (Conjoined twin) .\
Stuck twin .Y

Twin to twin transfusion ¥
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Large for date
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Clinic:
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Small for date
Intrauterine Growth Restriction
(IUGR)
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Head circumference

Trunk circumference o
Riparietal diameter @
FL/BPD ratio (0.73+ 0O0R) e

[Femur length , Head/ trunk circumference ratio
il lUBR U o) sem i Jlogit Sty 0% 155 0 ales 35 40 0L cir L)

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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Artifacts, Thyroid Gland, Male genital organs, Chest
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Thyroid Gland
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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 hepatis A variant with thehepatic artery anterior to the duct. CD = common duct
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The gallbladderfolded gallbladder is difficult toexamine with thepatient supine,

A contracted, thick-walled gallbladder CBD at the porta hepatis. The lower end is

located iu the gullbladder [ossa on TS, frequently obscured by shadowing [rom the
duodenum.The duct should be measured at its
widestportion.

189 |



Fluid-filled stomach near the Visualization of the lower end of the duct

Gallbladder fossa mimics a gallbladder contuining olten requires the operator Lo persevere with

astone. The real gallbladder was normal techniqueand patienr 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 thickenedgallbludder wall.
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Mulliple tiny stones combining 1o fonm a Floating stones just below the anterior gallbladder

Posterior bund of shadow wall,

(A) A stone in a dilated common bile duct (CBD) with posterior shadowing. The gallbladder was dilatedbut

did not conrain stones. (B) Stonc formarion in the intraheparic ducts.
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(A) Large cystadenoma containing echoes and a septum. The cyst was large enough to canse obstructive
Jaundice  the patient’s presenting symptom. The diagnosis was made by ultrasound-guided aspiration. This ¢yst
haddeveloped into a cystadenocarcinoma after 2 years. (B) A cystadenocarcinoma in a young woman presenting
withaltered liver function tests (I.T'Ts). The cyst contains cchocs and some solid material.

Multiple eysts in the liver. Tn this case the
kidneys are normal. Polycystic liver is more
usuallyassociated with polycystic kidney
discase

Hydatid cyst demonstrating surrounding
daughter cysts.
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Wedge-shaped area of fattyinfiltration in the [focal nodular hyperplasia in the lett labe (arrows),
right lobe. which iy isoechoic with normal liver tissue.

A caledicd granuloma demonstrates Considerable deposits of calcitication are
acoustic shadowing. scenin the liver in this paticnt with nephrotic
syndrome
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Fxamples of liver metastases. (A) Peripheral secondary deposits duc to peritoneal spread from a
primnaryovartan carcinomd. (B) Blood-bormne metustuses from bowel cireinoma are demonstrated in the central
area of the liver around the porta.

E F

(E) Large neerotic metastasis. (F) Miliary metastascs affccting 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 ol 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 ol contrast in the late portal phase, helping to locate the lesion, and
characterize it as an [ICC
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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 hypocchogenicity. (B) The normal adult pancreas
isslightly more echogenic than the liver.
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(A) Acule pancrealilis in a patient with alcoholic liver disease. The pancreas is hypoechoic and bulky with
a lobulated outline. (B) Large pscudocyst ncar the tail of the pancreas in acule pancrcatitis.

C D

(C) A cycle of acute on chronic pancreatitis, with pscudocysts and considerable calcification. (D) A stonc
(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 ol the pancreas hypoechoic (arrows) because of lauly sparing
(arrow).

[ymphoma: (A) Small, focal lesion in a normal-sized spleen. (B) Enlarged, hyperechoic spleen with a
hypoechoic tocal lesion (arrow).
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(A) Calcification in the spleen in a paticnt with nephrotic syndrome. Note the left plcural cffusion.
(B) Small calcilied foci in the spleen of a patient with hepatitis.

(C) TS through the lcft upper quadrant (LTQ) showing lymphadenopathy at the splenic hilum of a
patient with lymphoma. (D) A large hyperechoic lvmph mass at the porta hepaltis, causing obstructive
Jjaundice
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(A) Sagittal scction through the normal right kidney (RK), using the liver as an acovstic window. The

central echoes [rom the renal sinus are hyperechoic due Lo the [at content. The hypoechoic, triangular, medullary
pyramids arc demonstrated in a regular arrangement around the sinus. The cortex is of similar cchogenicity to the
liver.

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

(C) Left kidney (1.K) in coranal sectian. The renal hilum is seen furthest from the transducer (s = spleen).
(Compare this with the sagittal scetion of the RK in which cortex is seen all the way around the pelvicalyceal
systcm.)

(D) The renal corlex lies between Lhe capsule and the lateral margin of the medullary pyramid (arrowheads).

200 |



(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
horseshoc kidaey anterior to the spinc.

(A) Simple renal cyst with posterior cnhancement (arrowhcads). (B) Small renal cyst containing
caleilication following episodes ol infection. This remained stable on [ollow-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 isupparcnt, A cvst

containing solid debris, 1.e. haemorrhage

(arrow), is scen.

(A) Hydroncphrosis of the left kidney, sccondary to a large circumferential bladder tumour. (B) A urcteric
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 hydroncphrosis of the right Kidney

secondary to a pelvic lesion, "The cortical thickness is normal suggesting the obstruction is relatively recent and that
relicl of obstruction should producc a signilicant improvement in renal [unction. (D) Hydronephrosis ol 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 [rom pus can be seen in the dilated PCS. (Note that absence ol
echoces does not exclude pyoncphrosis.) (13) A hypercchoic blood clot can be seen within the collecting
system ol this

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

(A) Acute renal failure demonstrating an enlarged, dillusely hyperechoic kidney with loss ol
corticomedullary differentiation. (B) Acute renal failure in paracetamol overdose. The kidney is large (16
cm) andhyperechoic with increased corticomedullary dilferentiation
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(A) Late-stage breast carcinomademonstrates abdominal ascites with a hyperechoic
omental cake of metastatic deposit in the Ieft upperquadrant (LUQ). (C) Retroperitoncal metastascs from
a leratoma.

Gynecology & Obstetric Allas of Ultrasound
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"I'he constant relationship between onc end of the probe and one side of the screen. ‘The end ofprobe *A’ relates to

the lelt side ol the screen regardless ol the orientation on the maternal abhdomen. 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 utctus using the transabdominal
method.Note the image is oriented such thal the
maternalbladder can be seen on the right side of the
screen andthe ulerine [undus 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 ol the
malernalbladder as a landmark. The uterine
fundus can be scenon the right side of the
sereen.
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Longitudinal midline section of the loweruterus demonstrating the cervical canal ( . . ., distance
24.1mm) and internal o8 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 ransvaginal method.
"The gestational sac measures 3 mm. The yolk sac andembryo arc visible at this carly stage. Notc the
echogenicappearance and the thickness of the wall ol 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 1s common Lo

both views. The mean gestation sac volume is equivalent lo

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

[mplantation bleed (arrow) associated with
a singleton pregnancy obtaned using the
transabdominal

methad and mimicking a twin gestation.

A dichorionic twin prcgnancy

demonstrating one sac conlaining a live fetus (CRI.
21.4mm) and a dead twin (CRL 11.9mm) in the
sccondsac.
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A small, cchogenic, well-defiued mass
() adjacent to the uterus is a case of tubal
miscarriage.

A longitudinal scetion of the uterus
showing a cervical pregnancy (CP) and empty

uterineeavity above it (C).

A case of right inferstitial pregnancy (TP).

The interstitial part of fallopian tube (arrow) is
seenadjoining the pregnancy and empty uterine
cavily (C).

A case of ovarian pregnancy at 6 weeks’
gestation. The ovary (O) 1s enlarged and it
contains acorpus luteum in its lateral pole (black
arrow). A smallemply gestation sac is seen
implanted into the medial

Aspect of the ovary (while arrow).
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A transabdominal view of the ovaries(arrows) and uterus (1) in a transverse scction. Note the
hyperechoic endometrium and hypoechoic lollicles withinthe lelt ovary (1.).

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

An endometrial polyp. Note thchyperechoic polyp (P) disrupting the midlinc echo (thick
arrow) and the endometrium (thin arrows) around thepolyp.
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Longitudinal \

(=]

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

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

Assessment of amniotic fluid volume bymeasurement of the decpest pool of amniotic fhiid
(5.82 cm). The calipers are positioned 1o produce avertical measurement [rom the outer edge ol the
chorionic place to the inner edge of the uterine wall
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3.0 cm

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

Fig. 3.18. B. AL 23 weeks the fetal brain tissue can no longer be visualized. Note the typical [rog’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 containg obvious strands of nervous
Lissue.Compare Lthe abnormal shape ol this vertebra with that
of the normal vertebra
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Fr Rate High
20 Opt-Res

Transverse section ol the head of @ 34-week letus demonstrating hydranencephaly. Compare
this appcarance with that of scvere ventriculomegaly

Transverse section ol the head of a24-week [elus demonstrating alobarholoprosencephaly.
Note the sickle-shaped single ventricle and the unusualappearance of the thalami. Compare this
appearancewith that of hydranencephaly
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‘I'ransverse scetion of the fetal bodydemonstrating fetal hydrops. Gross ascites (large arrow)
15 present, outlining the letal liver. Mild skin edema(arrow) 1s 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



C-'!Uuuali

dre el s a pdie 5 S8 o3y sl S8 0 TEe Jle 53l Ol deses 5558 Laia g
U3 5ad (S ppm ) dms g CJb WOV Jly 2w yol a5l Jle g abai e ¢ ol OMamt 6590 3
e 33 5 Jods WS b g a dle i 5 S S5 LD Ra g ls ) SOE Ol
IS 5 e Al2leE 9 oK1 Al 3 Lo aw Dl pdl F B b adst e

S S S sy T A e e ped akby L) ol e 0
Alis e Ky olSsp Jols enfrance Obwaal 02500 (5w 3 da VTV Sl o

w M b O g IS 55 dged Dbl 1o gad 5 3 A WA e 3 s S Sy e
23l Bsp3pes iy Gl Cupppar SBS o g 3 SOl 4 sl o
o by Sl eses ol IS sl o U] e oy 5 GG 5 g ey 4GS
Sl Dy s 0 deatedd Lyl J S5 )3 agas 2o bl dlu e O .(..1\.».}
oo MSE s o 05 00855 g & ool s 5l osliadd LAYVY Jle 53 o0

b Ll A e 5 813 28 2l
oo Clole (Ses 5 Jlo 5)Sen y diped 2 Sy 3 ol 85 03 ed ol LAYV L
o1y gl B K5 ol S5 b sl MOPHals oo =55 wlam s WILO 0ler
o Clol Ol pSes sl L YerY Jlu s 5 espad Bl 05855 P g Cos e allis
Jps B 3 L sl A Ky 5 el S 0508 Ji5 ol e e Sl s o)l

il JST b 4 e = Ol 01558 00 (g Kan o iy i



S 6an & AGDA oo - 0631 035850 s 8 ol JSG 1 eslisad L YooY Jloys
oLl 528 Boblingen & o= German Academic Exchange Service DAAD
s Contrast enhance Sonography, ultrasound guided biopsy 813 cyx
ol A et s geze bl s Dl 53 5 00 15 038 K0

e oS oW - e > DGUM(German Ultrasound Association)

St g 5355 ke prESENTALiON w5 L5l e S 5 SLasl g Yoro o g
k5 Geneva

a)) Lo Liepzig e sile & Wil WSS e Sz e YooV Jle s
£ presentation

o S 0S5 e MAINZ (g ol gl e SIS 53 S 2l g Yo L s
Gefass Zentrom ;s Freiburg . Universitat hospital s sl 32 L & o b
1= Doppler 815 ¢

P Albertien s\ ;2 Doppler 813 c. Hamburg o o5l Y13 Lo 55



References:

1. Ultrasound
By Dr William I5. Brant 2001
2. Clinical Sonography (A practical guide )
By Dr. Roger C. Sanders 1984
3. Rcal —time Ultrasound in Obstetrics and Gynaccology
By Dr. ShahidaZaidi 1988
4. Emergency Ultrasound Made Easy
BY JustinBowra Russcll E McLaughlin 2006
5. Desser TS, Jedrzejewicz MS, Bradley C. 2000 Native
Tissue harmonic imaging: basic principles and clinical applications. Ultrasound
Quarterly

6. Abdominal Ultrasound
BY Jane A. Bates MPhil DMU DCR 2004
7. Obstetric Ultrasound

By Trish Chudleigh PhD DMU
Superintendent Sonographer, Fetal Medicine Unit, St Thomas’ Hospital,
London, UK
Basky Thilaganathan MD MRCOG
Director of Fetal Medicine, St George’s Hospital, London, UK 2009
8. Abdominal Ultrasound 2010
By KATHRYN A.GILL



Book Name Diagnostic Ultrasound

Author Dr. M. Nawab Kamal
Publisher Kabul Medical University
Website www.kmu.edu.af

Number 1000

Published 2011

Download www.ecampus-afghanistan.org

Kl'his Publication was financed by the German Academic Exchange Service (DAAD)\
with funds from the German Federal Government.

The technical and administrative affaires of this publication have been supported by
Umbrella Association of Afghan Medical Personal in German speaking countries
(DAMF e.V.) and Afghanic.org in Afghanistan.

The contents and textual structure of this book have been developed by concerning
author and relevant faculty and being responsible for it. Funding and supporting
\agencies are not holding any responsibilities. /

If you want to publish your text books please contact us:
Dr. Yahya Wardak, Ministry of Higher Education, Kabul
Office: 0756014640

Mobile: 0706320844

Email: wardak@afghanic.org

All rights are reserved with the author.

ISBN: 9789936201521

Printed in Afghanistan. 2011



