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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English
edition, Thieme publishers, stuttgart,new york 2013 ]
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English
edition, Thieme publishers, stuttgart,new york 2013 ]
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]

78



bl apainds

Sowsleldls SN S ay SIS Sl Al e S ws kbl (S s
. (Focussing) J,S° S 55 <Amplification Iy, < (Sensitivity)cum bue &3 2 2l
Jayl JE5 Jess 4 JUSG 5 LIS < (Reject threshold) JS§ Gused S 53 oSS
Hlel L;;..gl.s o5 sl o5l (Brightness) . Jlsws, (K5 ¢ (cONtrast) no s é AP
o 2l o S SR 9 e 23 02 0 g 0553 0 22 e

[ With permission :

Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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[ With permission :
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Abb. 26.3 a Abb. 26.3 b Abb. 26.3 ¢
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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Checklist for Aortic Aneurysm

Suprarenal aorta <25 mm (normal)
Aortic ectasia: 25-30 mm
Aneurysm: >30 mm

Signs of increased rupture risk:

* Progressive dilation

¢ Diameter > 60 mm

* Saccular not fusiform
* Evidence of dissection
* Eccentric lumen

2l

Fig. 23.2b Fig. 23.2 ¢

J”.;A,;.g&glpyla.; Aneurysms o550 Jls>laorta (15) gl ol s s JSG-YA
3 S

[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]

Transverse Planes of the Upper Abdomen, Normal Findings
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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Normal values

of the porta hepatis:

Portal vein: <13 mm
(maximum 15 mm)

Common

bile duct: <6mm
(<9 mm post-
cholecystectomy)

e SRR A .

Fig. 32.2a Fig.32.2b Fig.32.2 ¢
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Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]

Abb. 33.2 ¢

Abb.33.2a
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. (Diaphragma 13) .) ™
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: Jale

[ With permission
Matthias Hofer, M.D. Ultrasound Teaching Manual ,
2nd English edition, Thieme publishers, stuttgart,new york 2013

]

109



bl sl apaseds

Ah.333b Abb. 333 ¢
> Jas %;.\Jﬂa.g (Vessels) w585l g £ 55003 : JSE - TV

. (Lung 47) g « (Diaphragma 13) « (Liver 9) au «(M.rectus 4) oMac s> M
(V. hepatis .(Vena portae 11) ,(bladder wall 80) .(Vesica fellea 14) » , 5551 203
(acoustical shadow 45) .10)

(Colon 43) g‘.lfwc «(Smal intestine 46) 9;456}’

Fig. 39a. Longitudinal scan of a normal homogeneous liver.
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Fig. 39b. Longitudinal scan of the portal and hepatic veins in a normal liver.

[S. Palmer ,,Manual of diagnostic ultrasound “ WHO 2002]
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[ With permission : )
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
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Normal Values:
Hepatic veins: <6 mm
(periphery)

Sty sole (5 &5, (5 3 hepatic veins | Accessory lobe of the
O A S0

Internistischer Sonographieatlas

- Innere Medizin Albertinen-Krankenhaus
Hamburg]
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[ Internistischer Sonographieatlas ; Innere Medizin Albertinen-Krankenhaus
Hamburg]
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[ Internistischer Sonographieatlas ; Innere Medizin Albertinen-Krankenhaus
Hamburg]

Checklist of Cirrhosis Criteria

» Absence of thin hyperechoic capsule line
Diminished peripheral vascularity

Widened angle of the hepatic veins > 45°

Abrupt caliber changes of the portal vein

Possible enhanced “embankment” in the portal vein
Regenerating nodules with displaced vessels

Additional Findings in the Late Stage

» Rounded organ shape (obtuse marginal angles)
» Shrinkage of the liver
» Signs of portal hypertension
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Checklist of Cyst Criteria

 Spherical shape

« Anechoic contents

Edge shadow

Sharply demarcated
Distal acoustic enhancement

Accentuated entry and exit echoes
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In medicine, a halo is a ring-shaped structure that is arranged around a central
object. Metastasis with halo and necrosis and dorsal sound enhancement
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Checklist for Acute Cholecystitis

 Thickened, multilayered wall
* Fluid rim around gallbladder
« Indistinct border between gallbladder and liver

« Wall thickness = 4 mm (preprandial)
= 7 mm (postprandial)

» Tenderness to palpation with probe
in right midclavicular line

» Hyperperfusion on color duplex sonography
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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Transverse scan: the splenic vein, superior mesenteric artery and the body of the
pancreas

Longitudinal scan: the inferior vena cava and the head of the pancreas
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Fig. 76c. Transverse scan: a large calculus in the pancreatic duct.
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Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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[ With permission :
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publishers, stuttgart,new york 2013 ]
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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Fig. 146a. Longitudinal scan: a uterine myoma elevating the posterior wall of the bladder.
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Fig. 146f. Longitudinal scan: a myoma distorting the posterior part of the uterine cervix.
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Fig. 151b. Longitudinal scan: an extensive endometrial carcinoma enlarging and distorting the
uterus.
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Fig. 135b. Longitudinal scan of a normal uterus.
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
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Cycle Phases

o 6 4 5 a0 ylawss 3N sems (follicles (93 s 03 ‘éﬁﬂ PO TR VISTEIN
80.2) &;J..u SRC IR URRESTERE S SrS Jad 4S5 4, anechoic cysts
Sari5 555 3l by ) S e e 10 I3ls afollicle ¢ 4y ((JS
Sk 0 o5 4y (Graafian follicle s JSJ 53

201



bl sl dpaiieis

4GS 3181 50k 30 d 5L (g8 5 Graafian follicle s caws )5 ovulation »
Fig. 80.4 a 50l A1, & e moleslj gma Douglas c%,{c&jasﬂ

%deﬁﬁ#jbxbgdlﬁgb?)‘é{){;bﬂjs)mjsﬁjb&;éﬁﬁrupturedfO“iCIQ >
g« follicle sl 3 0,Ld 5555 55 5 g3l 9"?’5 09! sl corpus luteum
mjjujs‘vb;‘;;a 3 S ooy W8S (S A 45 5y o hyperech0|c > S
A.aw)%:m”jcwlsémwjuuﬁfjlu.\.fdbudb,\_;;m)l 58
oo Sl A (e 0093 Re933 ik o gy frag ) ils 0203 (G 2 ds g ase Sl
g.ﬂlm COrpus IUteUM s ¢ ol & s 5 e &55(9,41&;”345 Loy abs s« S
45’55 4y (corpus luteum cyst (64 ;%;un.sjl 14 5.5 gdisl ;giu.l,fjl NPT EWE
(sl 80.3) Lo,

= SA b o |.3 follicular luteinization .o g ) ),&J,é&b&aj >
A.:..\.:.)b‘ 1_;& ‘r; ol a4l @lj a5 fw 03y s3le 2 follicular BRI
‘_;,SJ.»\JJ.\..SWIJWJJJSJ‘,J >3l s 4 a0 2 S ovulation

S5 0 Sl s gl rsld 5 sers [5 .68 o s 0OPpheritis a5 oLl ol e s
Sl s Juuan 55, JETE Sdbas e Adnexitis oS 3l 3 Lo 5l gmmien
-gé@"béws w3 )3 O3 3 4S 5 v ek “ s (oS Y e gmes 5 5555

Ao 3 (S i g Kappas Oldedd 5 5s G Sases sl 5 D gl blaess
SHSLT Wiy g0 sl St g 45 s B0l 2 gy HIS 5Ll sy pe
$3Hy 305 o o 5055 5l Lo ) S less s a8 g (o

iy 4 y")-’ﬁ' éj&-% Jot & S8 s Seasssl a eslal s an plaesss
(SO S 3 &l G olaess . éjw} o2l echogenicity g.ljl WL,MJJ
Ls;fJ-\-J O ) g

Ovaries: Cysts and Tumors

L8 ol o Jlss aslssols ‘L“;,l;echoesgl.;l: cé)é.ﬁjj‘xbr)ﬂjqﬁwcbbx
$3 e S

(J.ﬁg‘d%;‘j‘(“bﬂj"ﬁy J&ijWJJMwLMSAJS;&JEﬁ%?WQ‘MJ
W:éﬁﬁﬁydﬂﬁbmﬁu&ﬂ e Jl@wéxbdcjjbmoyu WL
> Lol s « y echoes U ;5 4SS | dabd | A9 o5 septaand/or solid L,wé* 4
SBL.1 5l g oi by Cwlies Jlps

202



bl sl B apaseds

@rﬁ c@.;J,u,.o%;mermoid cysts (Fig. 81.2 & grscew duloya ;%SJL”JJ%L; &y
sl ¢isus csebum s > echoes L;151.: $33 3 83,97 1S g, 9055 laedd 3ol s
S 000 S35 &y (S5l 5l (5 e Vgorn (593 (5 Cillan 0 3 Hgmed 5,58
el

S99 > Li&;g[,jf wﬁr’f“-’* endometriotic cysts L hemorrhagic » .\,{Lj%;?.\lro 3
S Gs5ollumens (81.3 4

(50 1in Fig.81.4).&5j%§.;b$-%;;.uwst.g¢;o :AS’}?::{“.&.:A.: L“h“g)j(ﬂ»;@u:

Fig. 81.1 Fig. 81.3

é:éﬁijbWMjgﬁjulwﬁé : JS.W.. AR 4
[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]

Lf

BF 24Hz
AIG

Z12

+ Abstand 8.22cm
= Abstand 4.72cm

W45 e0 Jlo ) o5 ol dadnss oW ol dasos
Ovarium normal finding ovarian carcinoma

203



bbbl dpa3eis

é)@yﬁu&wwjv:v;oﬂdxggyéjsx,a&'@yy|M:rb$A5
GBS Ji g a3 3 S Lad adnexal 3 a8y o gok 4y &gl

WHO Fig. 142a. Longitudinal scan: normal left ovary a5 ge Jloy 95 ol hads

Ovarian follicles

ad b g5 anechogeniC 3 & e 3 4558 Lo b ol 5 )luesss
S Jm S 851 1530l a3 (1aa303 sl S ol

o 0930 ng@ SIS G #5858 (Sl a0 (S e 5050 (Srile (e
A9 A g5 e g5l

g il 5 g 03ll 2 4 g Sl sl bS5 S 25 S
W38 S S35 SnS os Pl $mS (£35S b s g dy 353 (g5 oS A
N R e R R TR RV S
3 S o olaes 30 plaes 3 g b s follicles 300,000 5 a 200,000
Jo s S il o ay (Sl ) ol S A ovum) e S
& ‘T; 0350 ARD Ng)y Furs s > 500-450 PSP & GorS Al
55 SIS 55 a5 ) g,

204




bl sl B apaseds

Fig. 145a. Longitudinal scan: two follicular cysts within the ovary.
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Fig. 155a. Transverse scan: an ovarian cyst with smooth walls.

Fig. 155a. Transverse scan: an ovarian cyst with smooth walls.
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Fig. 165. The gestational sac at 5-6 weeks. The centre is hypoechogenic, surrounded by a
double echogenic ring. The inner ring is complete and is the gestational sac. The outer ring is
incomplete and is the lining of the uterus. These two rings are separated by the anechogenic
space of the residual endometrial (uterine) cavity.
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Fig. 166. Measurement of the gestational sac. The length is the longest internal dimension in
the longitudinal plane (upper). The antero—posterior measurement is the widest part of the sac
at right angles to the length (upper). The width is the widest part in a transverse scan (lower).
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Fig. 169a. A normal 9-week pregnancy, with thick, echogenic decidual reaction around the sac.
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Fig. 169b. A normal 12-week pregnancy. The crown-rump length (CRL) and biparietal diameter
(BPD) are shown (see pp. 236-237).

)l (CRL) ‘.Sjlﬁ'byﬁ‘ G T CU &) &J'Mﬁl J..o ébl& 1_;43' 12 » JS,.;) =\
a8 53l sisil > K35 155 e
S5 J3 g (BPD)

Fig. 82.1b

‘;ﬁlnla-ua{ojj asd 0> @ﬁéjﬁmfg o g3kl I ::JS.&_\Y*
SaiS el (95) O.gq:&;o‘?}.;&@: gestation sac (101 Shal>s . 55 jais
FEETTE

211



bbbl dpa3eis

[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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Fig. 164a. Transverse scan of an ectopic pregnancy, showing a small embryo. Movement of
the embryo's heart could be seen.
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Fig.83.2 a

Fig. 83.1b Fig. 83.2b

43,555 skl I placenta previa Lo 3 SOs s Lol 20 JSG 2N VY
S S JuiS
[ With permission :

Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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Multiple Pregnancy
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]

Biometry in the First Trimester
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Chorionic Cavity Diameter (CCD)
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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Yolk Sac Diameter (YSD)
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[ With permission :

Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme

publishers, stuttgart,new york 2013 ]
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Fig. 170. A normal yolk sac with a surrounding echogenic decidual reaction.
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]

Fig. 179. Up to 11 weeks (left) measure the crown-rump length; after 11 weeks (right) measure
the biparietal diameter.
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]

Biometry in the Second and Third Trimesters
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Ref.: Hadlock
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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SCW  (Sinocortical width) < 3mm
CCW  (Craniocortical width) < 4mm
IHW  (Interhemispheric width) < 6mm
LVW  (Lateral ventricle width, anterior horn) <13 mm
3rdVW (Width of third ventricle) <10 mm
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Standard Planes with Corresponding Position of the Transducer and Diagrams

* Sagittal upper abdomen,

left paramedian plane (A0)

Visualized organs and vessels:

Lung {L). left Tobe of Fver (LLLL stomach (ST),
pancreas [PA), aorta (AQ), cellac trunk (ET), left
gastric artery {(LGA), superior mesenteric artery
and vein (SMA, SMV), vertebea (V). diapheagm
(D8], five hypoechoic *eggs®: esophagus {1,
crus of disphragm (2}, keft renal wein (3). duode-
nuim (4], confluence of the portal vein (5)

Sagittal upper abdomen,

right paramedian plane (IVC)
Visualized organs and vessels:

Rectus abdominis muscle (RM), Left lobe of liver
{LLLY, terdinous intersection (T1), caudate lobe
[CLL), stomach (5T}, pancreas {PA}, diaphragrm,
vertebra, right renal artery (REA), inferior vena
cava {IVC), hepatic vein (HV], bifurcation of por-
tal veln (PV), hepatic artery [HA), bile duct (B0},
heart (COR)

Oblique lower abdomen,

para-iliac plane

Visualized organs and vessels:

small bawel, colon, psaas major muscle, bladder,
lumbar spine, pramontory, Hiac vessels; com-
mon iliac artery (C1A), external illac artery [E1A),
internal diac artery (IA), common iliac vein {C1V),
external iliac vein (EV), internal iliac vein (1]

Tramsverse epigastric upper
abdomen (celiac trunlk)

Visualized organs and vessels:

Rectus abdominis muscle (EM), teres and Falci-
farm ligament (UG}, liver (LI, stomach (ST), dug-
denum (DU, pancreas (PA), celiac trunk [CT),
hepatic artery (HA), splenic artery [54), splenic
vein {3%), portal vein (PY), inferor vena cava
(W], anrta (A0), diaphragmm (D1A), vertebsa (V)

Transverse upper abdomen

(left renal vein crossing)

Wisualized organs and vessels:

Rectus abdoménis muscle [EM), teres and fabci-
farm ligamant {LIC), liver (L), stomach {5T), duc-
denum (DUD), pancreas (PA), splenic vein (54,
confleence of the portal veln (CON), superior
mesenteric artery (WA}, left renal vein {LEV].
inferior vena cava (IVC), aorta [AD), diaphragm
(CHA), wertebra (W), beft renal artery (LRA)

Obligue right upper abdomen

[porta hepatis)

Visualized organs and vessels:

Rectus abdominis muscle (RM), teses and falei-
form ligament (LiG), liver (U}, stomach (5Th
duodenum (DUD), pancreas (PA), hepatic artery
[HA, bile duct (I3}, partal vein (8%, splenic vein
{S¥), Inferlor vena cava (IWC), right renal artery
(RRA), aorta (A0, diaphragm (D14}, wertebra (V).
kaft renal vein (LRV)
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Standard Planes with Corresponding Position of the Transducer and Diagrams

* Right oblique subcostal plane
(hepatic veins)

Visualized organs and vessels:

Rectus abdominis muescle (RM) and obligue
mwscles, Fver, diaphragm (DIA) lung (L), hepatic
welns (HY], inferior vena cava (IVC), heart

Longitudinal transhepatic plane
showing right kidney

Visualized organs and vessels:

Ohblicuee [ rectus muscles [Mm). liver (LI), dia-
phragm (DLA], ri|;|ht kidney (R} and adrenal
gland, psoas major muscle (PM), colon, small
b, lurmbar spine ()

Transverse plane showing right
kidney and IVC

Visualized organs and vessels:

Obligee muscles (Mm), rectus muscle (BM),
Ever (U}, diaphragm, right lidney (RK}, psoas
major muscle (PM), duodenum (DUC). lumbar
spine (V). pancreas (PA), stomach (5T), gallklad-
der (GE), right renal artery {RRA), right renal
wein (REV), rectus abdominis muscle (RM), aorta
(A0, inferior vena cava (IVC), confluence of the
portal wein {COM)

High plane of the left flank (spleen)
Visualized organs and vessels:

Intercastal muscles (Mm], lung (L), diaphragm
(DA}, spleen, tail of pancreas [Pa), colan (CO),
small bowel, splenic vein {5v)

Caution:
Top edge of image = lateral
Bottom edge of image = madial

Median sagittal suprapubic plane
(bladder and uterus)

Visualized organs and vessels:

Rectus abdominis muscle (RM), inea alba, small
boweel, bladder (B), rectum, uterus or prostats,
seminal vesicles, pubic symphysis (PS), pouch of
Douglas {x}, vagina (V), cervix (C), reverberation
artifacts (Rv)

Transverse suprapubic plane
(bladder and prostate gland)
Visualized organs and vessels-

Rectus abdominis muscla (RM), linea alba, smal
bowel, bladder (B), rectum, uterus. ovaries or
prostate (PR), seminal vesicles, reverberation
artifacts (RY)

With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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Primer of Ultrasound Findings

When communicating with experienced colleagues, novices  intended a5 a quide to until you have become more familiar
are pecasionally confused about which terms to use to with the common terms.
describe findings clearly and concisely, This brief review is

A General Description of the Sonographic Morphology of a Finding
Imaging plane? Narne the imaging plane (see front cover flap).
Is the lesion visualized in the longitudinal or transverse plane?
Where? Location, side, position within an organ ar refative to other organs and vessels,
i.e., central, hilar or peripheral, subcapsular, adherent to the wall,
Number? Lesions may be focal or unifocal, multifocal, multiple, or diffusely distributed.
How large? Specify in mm or con. Important for follow-up examinations:
Estimate progression of regression, such as can occur under therapy.
Shape? Round, oval, spherical or stellate, wedge-shaped, geagraphic, imegular, thickened.
Demarcation? Sharp (mare likely benign) or ill-defined

{= evidence of infiltration, as in Inflammation or malignancy).

Echogenicity? Anechoic (= homogeneous fluid), hypoechoic, or hyperechoic
(possibly relative to surroundings).

Echa texture? Homogeneous o inhomageneous, finely granular or caarse, septated,
Recently introduced categories also include elastic deformation
{using special scanning technique).

Acoustic Aeoustic shadow, edge shadow; total reflection; acoustic enhancement:
phenomena? section thickness, mircor image, side lobe, reverberation artifacts.
Expansion? Displacement o infiltration of adjacent structures or vessels,

Caution: mass effects can also occur with benign cysts and are
therefare not necessarily 3 sign of malignancy,

B Useful Terms (in alphabetical order) (= application, possible meaning)
Ampullary Developmental variant of the renal pelvis Diffuse Distribution patten, as in increased
{= can mimic obstruction) echogenicity

Anechoic Black (= homogeneaus fluids: blood, uring, bile,  Dissection Complication (= aortic aneurysm)
cyst cantents, pericardial or pleural effusion)  Double barrel shotgun sign

Artifacts [fusary Visual findings lacking physical correlates Immediate adjacency of two anechoic
Capsule line  Thin hyperechoic line created ductal structures in the hepatic

by the margin of an organ parenchyma (= dilation of intrahepatic

. (= absent in dirrhosis of the lver) ducts parallel to portal venous branches)

Comet tail Artifact deep to pulmenary air or bowel gas Eccentric Adherent to the wall (= location of
Concentric Al a pericentral location in a vessel thrombus in blood vessels)

(= thrombus or calcification) Echogenicity  “Brightness” of the pixels (increases with
Delayed rupture Can aceur in the spleen with late the number of impedance mismatches)

hemarrhage after trauma Ectasia Dilation of the lumen of the abdominal
Density Term is oceasionally used incorrecthy. aorta > 2.5-3.0cm

The echogenicity of a tissue on an ultrasound — Edge shadows  Acoustic phenomenan occurring deep to

image has litthe to do with its physical the edge of the gallbladder and cysts

density Fluke of awhale Typical appearance of the celiac trunk in
Depth compensation the transverse plane

Adjustment of gain to sound FNH Facal nedular hyperplasia of the fiver

penetration depth Focal Circumseribed lesion (focus)

With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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Primer of Ultrasound Findings

Part of the image with the highest vertical
resalution

Forced inspiration Respiratory maneuver

[« vena cava collapse test)

Focal zong

Gain amplification of recelved echoes when
generating image

Halo Hypoecholc rim of a lesion
[= typical of hepatic metastases)

Haustration Convex pouching (Lypical of colon)

Hilum fat sign  Benignity criterion for lymph nodes

Hyperechoic Bright (= as in fatty degeneration of
parenchymal organs)

Hypoechaic Dark, few echoes {« muscle, subcutaneous
fat, parenchyma)

ll-defined Demarcation {<- criterion of infiltration in

malignancy and inflammation)
Impedance mismatch
Interface between tissue layers with
differing velacity of sound propagation
that produces echoes
Spread into adjacent structures
(= malignancy criterion)
Inhomogeneous Irreqular pattern of distribution
aof echogenicity
Typical pragression of enhancement in
2 liver hemangioma on spiral CT
Irflow from the ureter into the bladder
on color coded Doppler studies
[ = intrastenotic and poststenotic
acceleration of flow)
Tertuous, angular course
(== aortic aneurysm)
Longitudinal diameter divided by
transverse diameter (= malignancy
status of lymph node)
Usually anechoic (= as in the center
of abscesses, metastases)
LN Lymph node
Lobe of sound beam
The acoustic wave front has a finite
thickness {= section thickness artifact)
Multifocal Having several foci in & single organ
Narrowing of renal parenchyma
[ Typical finding in renal degeneration}

Infiltration

Iris sign

et sign

Kinking

LT ratio

Liguefaction

Necrosls Hypoechoic, usually central area of
liguefaction (= abscess or metastasis)

Nodular Multifocal distribution pattern of lesions

Mutcracker Compression of the left renal vein by

the aorta and superior mesenteric artery
Oscillating peristalsis
Back and farth mation of bowel contents

Pennate Exhibiting parallel stripes (= pattern
typical af muscles such as the psoas major)
Perifocal Marginal zone around a lesion
Plague Hyperechoic calcified zone in blood vessels
Polycyelic Knobbly or resermnbling cauliflower
{= structure of tumor in the stomach
or bladder)
PP index Parenchyma to pelvis index

(= kidney findings)

Predilection Common location of a lesion
or abnormality
Pruned tree Abrupt changes in caliber of the portal vein
branches (= cirrhosis of the liver)
Pseudocysts {= Complication of pancreatitis)
Pulsation Simple (= arteries such as aorta),
double (== veins such as inferior vena cava)
Rarefaction Decreased vascularity
{== cirrhosis of the liver)
Respecting Failure to invade vascular structures is
inconsistent with infiltrative grawth
(= benignity criterion)
Reverberation  Repetitive echoes (artifact)
Section thickness artifact

Apparenthy ill-defined border of an
abliquely sectioned hallow argan
[+ important to consider in differential
diagnosis of gallbladder sludge or
bladder sediment)
Septate, septated
Anechoic hollow spaces are divided by
hyperechoic lines { = cysts, cystic ovarian
turmors: = anrtic dissection)
Sharp Demarcation (< benignity criterion)
Side lobe artifact
(= Oceurs in anechoic structures next
ta strong reflectors)

Sludge Hyperechiic sediment in the gallbladder
Spoke-wheel pattern
Pattern of echogenicity
(= foecal nodular hyperplasia of the liver,
o septation in echinocoocal cysts)
Starry sky Multiple hyperechoic focal lesions
(= in tuberculasis of the spleen)
Stenosis Marrowing of a vessel or hollow argan
Stent Tube implanted to maintain patency of
vascular or ductal stenosis
String of pearls  Configuration of the medullary pyramids

along the border between the parenchyma
and renal pelvis (= pattern of dilation of
the pancreatic duct in pancreatitis)
Concentric circles of alternating
echogenicity (== intussusception;
differential diagnosis: bowel wall
Inflammation)
Wariation in shape (= margins of the
liver in hepatic disorders)
& black shadow occurs deep Lo
bone and air
Control device on the ultrasound unit
Typical three-sided configuration
(= organ infarcts)
Vena cava collapse test
Examination maneuver using forced
inspiration { = in suspected right heart
failure}

Target sign

Thickening
Total reflection

Trackball
Triangular

Wall thickness  Dizgnostic criterion (== hollow organs,
vascular structures)
Wedge-shaped Pattern of increased parenchymal

achogenicity (= typical pattern in infarct)

117

With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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SRR — | Appendix Liver
* Dilated IVC > 20 mm, for young athletes > 25 mm &:ﬂiﬁﬁcﬁlggm“er Zgg i f:ﬁgm‘&g‘f‘h <130-150om
* Dilated hepatic veins > 6 mm (in the hepatic periphery) | | Bile ducts Marginal angle < 30° (left-lateral)

< 45° (caudal right hepatic fobe)

* Absent collapse of the cava with forced inspiration i Commonhepaticduct < 0.5cm
* Possible pleural effusion, often initially on the right postcholeqstectomy < 0cm | Lymph nodes

Intrahepatic ducts <04cm | T/Lratio »20
| Callbladder (spherical, suspicious) ~1.0
_iﬁfﬁﬁf,_ . neurysm Wallthizknless 0v|ary
» i Preprandia <04cm | Volume:
<
Supra!renal A 25 mm E Postprandial <0.7cm | Premenopausal 55-10.0 cw?
Ectatic aorta: 25-30 mm  Maximal size <11.0x40cm | Postmenopausal ~ 25- 3.5cm’
Aneurysm: >30 mm I Gynecology Pancreas
: : . } { Uterus (nullipara) Maximal diameter
Signs oflnfreasted .rlskof rupture:  Lengt 50-80am | (heed) <30an
* Progressing dilation | Wi:jith " 1.5-3.0cm {boizly] <2.0am
. ! Endometrium (both layers) (tail) <25
* Diameter >60 mm i (premenopausal) <1.5¢em | (pancreatic duct) <0.2¢em
* Diverticular dilation i (postmenopausal) <0&cm
. IUD-fundus distance <2,0cm | Prostate gland
+ Dissection (if more: displacement) Maximal size
. i P (transverse) <5.0¢em
Eccentric true lumen ! '(352 ;ru%metnumdistancuﬁj M | gt and craniocaudal) <3.0cm
Kidney Spleen
- Longitudinal diameter 10,0-12.0 cm SIIJZEt dl : ]lw ol
+ Detection of portocaval collaterals at the porta hepatis | { Transverse diameter  40- 6.0cm EN?dt“h'ee" pperen °we'f°§%
. ) ! Respiratorymobility 3.0~ 7.0cm | I il
* Portal vein - diameter at the porta hepatis = 15 mm Cortical width 13- 2.5¢m | suspicousforlymphoma > 6.0¢m
¢ Dj ic vein > Superior Mesenteric Arte
lated SP|EI'IIC iEin= 1 i Parenchyma-pelvis (PP) index 4 :%5 e
* Splenomegaly | (underage30years)  >16:71 [ —
* Ascites { (3110 60years) 1.2-16:1 | Urinary Bladder
_ o i (above age 60 years) 1.1:1 | Wall thickness
* Recanalized umbilical vein ; (filled) < 04 m
(Cruveilhier-Baumgarten syndrome) (Pf,';'tm residual : Osg th
* Esophageal varices (hemorrhage) Volume (women) < 550 mL
! {men) < 750 mL
. O 5

With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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- Checklist for Right Heart Failure - Appendix Liver
" Transverse diameter <0.6cm | Sagittal length <13.0-15.0cm
Dilated IVC > 20 mm, for young athletes > 25 mm wall thickness £0.2cm | in right MCL
* Dilated hepatic veins > 6 mm (in the hepatic periphery) Bile ducts Marginal angle - 30’;‘(\eft-_la}erhal)
* Absent collapse of the cava with forced inspiration Common hepatic duct < 0.6 cm < 45" (caudal right hepatic lobe)
* Possible pleural effusion, often initially on the right e ety {9 Bt modes o
(spherical, suspicious) ~1.0
- 5 T Gallbladder
- Checklist for Aortic Aneurysm Wall thickness Ovary
R Preprandial <0.4cm | Volume:
<
Suprzllrena! dorta: 25 mm Postprandial <0.7cm | Premenopausal 5.5-10.0 cm?
Ectatic aorta: 25-30 mm Maximal size <11.0x4.0cm | Postmenopausal 2.5- 35am’
Aneurysm: >30 mm Gynecology Pancreas
Signs of increased risk of rupture: H;s;‘:f‘(”“"'para) 5.0-8.0 cm mi’;‘g‘;al diameter <3.0em
= Progressing dilation W\éjth (soth 1 1).573.0 cm (boldy) <2.0cm
B Endometrium (both layers (tail) <2.5em
B D,ameterl u >60 mm Epremenopausal)l) <1.5cm | (pancreatic duct) <0.2cm
= Diverticular dilation postmenopausa <0.6 cm
P . 1UD-fundus distance <20cm Pl‘0§tat‘e gland
Dissection (if more: displacement) Pﬁ;’:’;"zr;gg <5.0em
i IUD-end tri dist: <0.5 .
* Eccentric true lumen (see ;”7;)""9 fum dstance <83 €M | gittal and craniocaudal)  <3.0 cm
3 g ; 3 Spleen
Checklist for Portal Hypertension : Kidney d
T : i L Longitudinal diameter  10.0-12.0 cm 5")“; di < ‘|1-0 cm
* Detection of portocaval collaterals at the porta hepatis Transverse diameter  4.0- 6.0cm &V-ed;:ee" Hpper an nwerl)ozs[)) m
. ) K Respiratory mobility ~ 3.0- 7.0cm tawn -
* Portal vein - diameter at the porta hepatis = 15 mm Cortical width 1.3- 2.5¢m | suspidousforlymphoma > 6.0cm
« Dilated splenic vein > 12 mm Parenchyma-pelvis (PP) index Superior Mesenteric Arter}[rJ 5
< . m
* Splenomegaly (under age 30 years) >1.6:1 <
« Ascites (31 to 60years) : Urinary Bladder
(above age 60 years) 1.1:1 | Wall thickness
* Recanalized umbilical vein (filled) ) < 0.4 cm
ilhi (empty. < 0.8 cm
(Cruveilhier-Baumgarten syndrome) Postvoid residual < 50 mL
* Esophageal varices (hemorrhage) Volume (women) < 550 mL
(men) < 750 mL

With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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Normal Values of Abdominal Sonography in Pediatrics
(See reverse for adult values)
For liver and spleen, the median (m) + 2 SD [cm] is listed in relation to the body size, with
the measurements taken in the right or, respectively, left anterior axillary line (thus, for the
liver not in the midclavicular line as in adults). The renal length is the length in [cm] in usual
percentiles.

Body size Spleen Kidney Liver
{em} m-25D0 M m+2SD | m-25D ™ m+25D | m-25D M m+25D
Newborns 290 4.07 5.24 3.40 416 492 | 3.47 553 7.59
= 55 213 2.91 3.69 3.00 4.35 5.70 3.40 5.50 7.60 _ ¥ 7 S
55- 70 2.44 346 448 | 360 500 640 | 453 659  £.65 . Checklist of Cyst Criteria
71 - 85 2.23 3.71 5.19 4.50 5.90 7.30 5.48 7.20 8.92 - Spherica| Shape
86 - 100 261 4.69 6.77 530 6.60 790 | 598 7.68  9.38 <
101-110 3.02 488 674 | 585 7.0 835 | 6.76 B74 1072 * Anechoic content
111-120 338 526 7.4 | 635 7.65 895 | 6.59 871 10.83 .
121-130 3.37 531 7.25 6.90 820 950 | 7.38 940 11.42 = Sharp demarcation
131 - 140 410 596 7.82 | 7.40 870 1000 | 8.63 999 11.35 - Distal acoustic enhancement
141 - 150 461 581 7.01 790 9.25 10.60 | 8.48 1042 1236
=150 436 6.18 8.00 860 9.95 1130 | 9.48 1136 13.24 = Edge shadows
(Ref.: Dinkel E et al: Kidney size in childhood. Pediatr Radiol (15): 38-43 und Weitzel D: Sonographische = Accentuated entrance and exit echo
Organometrie im Kindesalter, Mainz)
el e s e _ Checklist of Cirrhosis Criteria
Age Females | Males = Absent thin, hyperechoic capsule
Newborns < 2.3 15) | < 35 (2.0) . Peripheral : facti
1- 4years < a7 3.0) | < 3.8 (2.9 eripheral vascular rarefaction
5 - 10 years < 6.5 (5.0) | < 60 (5.4) = Widened angle formed by the hepatic veins > 45°
11 - 12 years <14.6 (14.1y | <13.9 (13.2) ) A
Adults <18.0 <25.0 = Abrupt caliber changes of the portal vein
Both lobes (without isthmus) measured together with the volume formula (0.5 x A x B x C), = Possible enhanced “embankment”

The blue numbers in parentheses are the normal values of children in Europe that do not
live inan iodine deficiency area; the black numbers apply to iodine deficiency.

of the portal vein
= Regenerating nodules with vascular displacement

Normal Values for CSF Spaces in Newborns Excerpt from:
SCW  (sinocortical width) < 3mm $aver, Matthibe Additional Late-Stage Findings
CCW  (craniocortical width) < 4 mm Ultrasound Teaching Manual )
IHF (interhemispheric fissure) < 6mm  ISBN 9783131110435 = Rounded organ shape (obtuse marginal angles)
LVW  (width of lat. ventricle, ant. horn) <13 mm elSBN 9783131734433 f
3rd VW (width of the 3 ventricle) <10 mm * Sh runken liver
(Ref.: Libicher M, Trager J: US Measurement of the Subarachnoid @Thieme * Signs of portal hypertension
Space in Infants: Normal Values. Radiolagy 184 (1992): 749-775

}( e e T

Normal Values of Prenatal Sonograph = & weowen ed i3
grap 5 2 ={s
= |*® o & < — —_
Renal length Estimated fetal weight (EFW) T < = : g ER2 = § ;3; § ",N:. § E @ E E ﬁ ﬁ
s &
2 SD 5 o
50 ’ [al Ref.: Hadlock g U% h o
o0 " e E i F RRRRSEREREELERY
E 28D 4511 EFW 5 = — e e NN MM e e
‘E 30 k=3 3383 M o = g
5 ] = £ | - = OO 9090 09 I~ I I 1= D 40 0 O
i s | 250 B S| £ o FSERACOOEONNARES
= e 2 1128 ;'E =2 tTTE E E E =
Gestational age [ wesks | [ wook) -
Y 5
6 20 24 28 32 36 40 2o 25 a0 a5 40 ! 3 )
Ref.: Chudleigh P. Pearce JM: Obstetric Ultra- Ref.: Hadlock FB et al: S hic estimation of 2 i paloal vhogimyu-b-Firk: Fial-Fag =y
e oy LN\rlgstor{e, Edinburgh 1962) = elgit. Radiology 156 (| 684): 535 540) E — s b TN eSS LN N S o T T 50 o0
v = ol
=5 = .
| togFw-136+005Ac+0.18F -0.0037(ACxF) | & £ Pl § onARMRTSRAREERLR
El
£ 8
& o
Fw = Fetal weight g | W EERAREIRISRRIEER
AC = Abdominal circumference ot -
FL - Femur length 2
Developmental Dysplasia of the Hip in Newborns and Infants % = 1F 2l | ¥ ANSRRCBEIZSLILRIE
= ==
: : 2 : &
Classification of Infant  Alpha Beta Femoral head g = @
Hips according to Graf : L ; ; o =2 £ i
i > =2 E ¥l S RRRYRRBIITISRNER
I (normal) >B0°  =55°  centered = = wn
Abat hr 56 -59° 55-70° centered = 8
1l a- . 50-55° 55-70°  centered S 5| ¢ El i Mmoo e oo
Itg ; . 44-49° 55-77° centered ; a | £ o CRARRTRREERAREEER
lid 44 - 49 ¢ >77°  centered . g = & -
v = : 5
1. (eccentric) <44 ° >77°  eccentric ; (x) R N T LT
IV (dislocated) <44 ° undetermined  dislocated (Percentile values in mm; ret.: Merz) T ANASSAmman T

With permission :
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Table of Normal Values in Adults

You will find normal prenatal values after flipping this page
out and normal pediatric values on pages 53, 74,95, and 103,
as well as on the pocket-sized reference cards included. The
normal values listed here are subject to intra-individual and
interindividual variation and should only be considered as
guideline values for adults in a Caucasian population.

These reference values are mean values taken from the
literature and apply only to measurements obtained in the
standard planes discussed previously. Vascular diameters
are specified as the inner diameter of the vascular lumen
excluding the width.

Abdominal aorta Diameter: < 2.5 cm {suprarenal)

Parenchyma-pelvis index (PP1):

< 2.0 cm (infrarenal) =1.6:1 (under 30 years)
2.5-3.0 cm = ectasia 1.2-1.6:1 (31 to 60 years)
= 3.0 cm = aneurysm 1.1:1 (above 60 years)
Adrenal gland Maximal crural thickness <1.0cm Liver Sagittal size in right MCL:
<13to 15cm
Angle between aorta and SMA <30° Marginal angle:
< 30 ° (left lobe, lateral)
Aortovertebral distance <0.5cm < 45 ° (right lobe, caudal)
Appendix Transverse diameter: =6 mm Lymph nodes L/ T ratio:
Wall thickness: =2 mm = 2.0 (1.0 = spherical, suspicious)
Hilar fat sign (Benignity criterion)
Bile ducts Common bile duct:
<0.6cm Ovary Volume:
< 0.9 cm post-cholecystectomy 5.5-10.0 cm? each ovary premenstrual
Intrahepatic bile ducts: 2.5-3.5 ¢m3 each ovary postmenstrual
<0.4cm Yolk sac:
0.3to0.5cm
Bladder ‘Wall thickness: Fetal cervical subcutaneous thickness
< 0.4 cm (bladder full) (10th—14th week):
< 0.8 cm (bladder empty) < 0.3 ¢m (if more: nuchal fold thickening)
Post-void residual volume:
<50 mL Pancreas Maximal diameter:
Volume: <3.0cm (head)
< 550 mt (women) < 2.0cm {body)
< 750 mL (men) < 2.5 cm (tail)
< 0.2 cm (pancreatic duct)
Gallbladder Wall thickness:
< 0.4 cm preprandial Portal vein Diameter:
< 0.7 cm postprandial <1.3cm normal
Maximal size of the GB: 1.3-1.5cm gray area
< 11.0 x 4.0 cm (longitudinal x transverse) >1.5cm = portal hypertension
Gynecology Uterus (nullipara): Prostate gland Maximal size:
< 5.0 cm (transverse)

5.0-8.0 cm length

1.5-3.0 cm width

Endometrium (thickness x 2):

< 1.5 cm (premenopausal)

< 0.6 cm (postmenopausal)
IuD-fundus distance:

< 2.0 cm (if more: displacement)
|UD-endometrium distance:

< 0.5 cm (see page 78)

Diameter:
< 0.6 cm (distal, peripheral segments)
> 0.7 cm = suspicious for right heart failure

Hepatic veins

inferior vena cava Diameter:
< 2.0 cm (< 2.5 cm in young athletes)
< 1/3 of baseline diameter on forced expiration

Maximal size, respiratory mobility:

Kidney
10.0-12.0 cm longitudinal diarmeter

4.0-6.0 cm transverse diameter
3.0-7.0cm respiratory mobility
1.3-2.5cm cortical width

< 3.0 cm (sagittal and craniocaudal)

Spleen Size:
<11.0cm
(from upper to lower pole)
< 4.0cm
(thickness > 6 cm =» suspicious for tyrmphoma)

Diameter:
< 1.0 cm normal
(> 1.2 cm = portal hypertension)

Splenic vein

Superior mesenteric artery diameter <0.5cm

Thyroid gland Maximal size:

4.0-7.0 cm (craniocaudal)
1.0-3.0cm (transverse)
1.0-2.5cm (sagittal)
Volumes (both lobes combined):
<18 mbL (women)

=25 mL (men)

Volume formula 0.5xAxBxC (simplified)

With permission :
Matt_hlas Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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Legend for the Diagrams

1 kin 56 Metastases M7 Famur
2 Suboutanecus fat 57 Tumaor degeneration 108 Thigh
3 Abdominal rectus muscle {central necrosis) 109 Ril
4 Abdominal pblique muscle 58 Ahscess, partially liguefied 110 Cerebellum
5 Connective tissue, fascia, septa 59 Catheter, stent 111 Am, hand
B Linea alba B0 Airin bile ducts 112 Palvic baone
7 Ligamentum teres G1 Hemangioma 113 spinal canal
& Falciform ligament G2 Focalfatty sparing (liver) 114 Scapula
9 Liver caudate lobe {a) 63 Focal fattyinfiltration {liver) 115 Ventricle
10 Hepatic wein B4 Fluid-filled hollow space [cyst) 116 Alrium
11 Portal vein and its branches 65  Epithelial growth {pohp) 117 Brachincephalic trunk
12 Canfluence of the portal vain G Blle duct, hepatic duct, and 118 Mitral valve
{supserior mesanteric vein and commaon bile duct 119 Aortic valve
splenic vein) 67 Thickened bile (shedge) 120 Hemnia sac
13 Diaphragm 68 Free intra-abdominal fluid {ascites) 121 Finger, toe
14 Gallbladder 69  Free pleural fluid [pleural effusion) 122 Metacarpal, metatarsal hones
15 Abdominal aorta 70 Distal acoustic enhancement 123 Subclavian arvery
16 Inferior vena cava 71 Infarcted area 124 3rd ventricke (CNS)
17 Superior mesenteric artery 72 Angiomyolipoma 125 dthventriche (CNS)
18 Hepatic artery (benign renal tumor) 126 Corpus callosum
19 Splenic artery 73 Callection of lymphatic fluid 127 Fornix
200 Splenic vein {lyrmphocele) 128 Cavum of the septum pellucidum
21 Cammaon iliac artery: 74 Stomach and bowel wall 129 Thalamus
external (a), internal [b) Mucosa (epithelium and 130 Cingulate gyrus
22 Common iliss vein; tunica propria) {a) 131 White matter {CWS)
external (a}, internal (b) Wuscularis mucosa (k) 132 Gray matter, corbex {TNS)
23 Superior mesenteric vein Submucosa [c) 133 Sulci
24 Renal artery; right (a), laft (b) Muscular layer [d) 134 Sybvian fissure
25 Renalwein; right (a). left (b) Serosa (e} 135 Anterior formtanelle
26 Stomach (often filled with air} 75 Pancreatic duct 136 Superior sagittal sinus
27 Upperrenal pole 76 Foley catheter balloon 137 Internal capsule
2B Lower renal pole 77 Bladder wall 138 Caudate nuclous
29 Renal parenchyma 78 Endometrium 139 Putamen and pallidum
30 Medullary pyramids 7% Fluid in the pericardial sac 140 Cerebrosginal flusd (C5F)
3 Renal pehds (pericardial effusion) 147 Spinal cord
32 Celiac trunk 20 Galtbladder wall 142 Conus medullaris
31 Pancreas &1 Tryraid gland 143 Cauda equina
34 Esophagus B2 Carothd artery 144 Foramen of Monmo
5 Wertebral body 83 |ugular vein 145  Pons
36 Intervertebral disk B4 Trachea 146 Interhemispheric fissure
37 Spleen 85 Sternocleidomastaid muscle 147 Sinocortical width of the SAS
38 Bladder Be  Accessory spleen {DD; ymph node) 148 Craniocortical width of the 5AS
3T Utenss 87 Urinary ohstruction in the renal 149 Calices of the renal pelvis
4 Uterine cervig pelvis and caliceal system 150 Ureter
41 Vagina B8 Scalenus anterior and longus colli 151 Urelerocele
42 Prostate gland muscles 152 Urethra
43 Colon, rectum (gas-filled) 8% Sternohyoid muscle 153 Femoral kead
dd Psoas major musche 90 Stemathyroid muscle 154 Deep muscles of the back
45 Acoustic shadowing (behind air, 91 Owary 155 Adrenal gland
bone, and calcium) 492 Intrauterine device (ILID) 156 Gluteus minimus muscle
46 Small bowel (duodenum, jejunum, 93 Follide 157 Gluteus medius muscle
ileum) 94  Placents 158 Acetabular labrem
47 Lung (air = acoustic shadow) 95 Embryn, fetus 158 Cartilaginous acetabular edge (hip)
48 Pubic bone 96 Placental cord with umbilical vessels 160 Bony acetabular rogf
48 Stone, concretion, calcified plague 97 Amniotic fluld 161 lschium
50 Hematoma, solid and liguid 98 Testis 162 Ousification center of the
cOmpanents ¥ Epididymis fernoral meck
51 Artifacts: Reverberation echoes {a) 100 Scrotum {fibromuscalar layers) 163 Jaint capsule
section-thickness artifact {b) 107 Charionic cavity 164 ¥ cartilage of the acetabulum
Side-lobe artitact {c) 102 Yolk sac 165  Ligament of the femoral head
52 Blood clot, thrombus 103 Lateral ventricle {CHS) 166 Epiphysis of the femoral head
533 Fibrosis, partially calcified 104 Choroid plexus 167 Femoral metaphysis
3 Mass [tumaor) 105 Cranium 168  Joint space
55 Lymph node, lymphoma 106 Midine echo of the falx 169 Left gastric artery

With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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Table of Normal Values for Prenatal Care

The values listed here are based on the percentile curves for  use in the hospital. The normal values for pediatric biometry
the German Caucasian population {values for Asian popula-  are shown on pages 53 (kidneys), 74 (spleen), 95 (CNS), and
tions are lower) shown on pages &4 to 88, This workbaak also 103 (thyroid gland).

includes charts and tables on laminated pocket-sized cards for

- -
First Trimester
Chorionic cavity diameter (CCD) Crown-rump length (CRL)

Week CCD | Week COCD | Week CCD Week CRL | Week CRL | Week CRL

4+4 0.5 445 1.8 d+6 3.2 545 1.2 5+6 2.1

5. 45 1 7. 21.7 9, 366 f. NI 5 6.7 1. 333

5+1 3.8 T+1 229 9+1 376 6+1 38| &4 17.8 10#1 346

42 71 | 7+2 240 942 385 G+2 4.7 | 842 189 | 10+2 359

5+3 84 | 743 25.1 9+3 395 643 5Tl 8+3 200 | 10+3 372

5+4 9.7 | T+4 2.2 Q+4 404 G 6.6 | B+ 21.1 10+4 385

545 109 | 745 273 2G5 413 645 7.5 0 845 223 | 1045 395

S+e 122 | THE 284 946 422 B+ 85| 8+6 235 | 10+6 413

B. 134 | & 9.5 1. 431 i G5 9 24.8 11, 426

G6+1 146 B+ 30.5 101 44,0 741 10.5 a+1 25.8 1141 440

6+2 159 B+2 316 10+2 449 T+ 1.5 9+2 200 1142 454

B+#3 170 | 843 326 | 10+3 437 7+3 125 | @3 283 ] 11+3 469

frd 183 | B+4 336 | 10+4 456 7+ 135 | 9+4 295 | 11+4 483

B+5 194 8+5 34.6 10+5 474 745 146 945 30.7 11+5 498

G+6 206 | B+6 356 | 10+6 482 7+6 156 | 9+6 320 | 11+6  51.2

[Mean values in mm; ref.: Rermpen) (Mean values in mm; ref.: Rempen)
Second and Third Trimesters
Head circumference Biparietal diameter Fermur length Abdominal
(BPO) {FL} circumference (AC)

Weel 5. 50, 95, 3. 50, a5, 5. 50. 95, 5. 50. 95.
12 63 76 a0 15 20 24 5 ] 13 40 58 76
14 a0 104 118 23 28 EF) 11 15 19 al 9 98
16 117 13 146 30 33 40 7 21 25 79 59 k]
18 142 157 172 3B 43 48 22 27 El a9 120 141
20 167 182 197 | 45 50 55 | 28 iz 37 g 140 162
22 150 205 232 51 56 a1 34 38 42 138 161 154
24 212 228 245 a7 ZE] GE 39 43 43 158 182 205
26 233 249 266 B3 69 T4 44 49 53 177 202 227
28 253 269 287 GO 74 &0 49 53 =13 197 223 248
an 27 288 306 74 K| 85 53 58 B3 217 243 270
32 288 05 323 78 54 90 58 63 [ 237 264 291
14 303 an 340 32 i) 95 G2 67 72 256 284 12
36 ne 336 355 B 93 949 &6 71 - 276 305 334
35 331 349 368 an il 103 69 75 BO 296 325 335
40 343 361 a1 93 99 106 73 T8 a4 Ea 1] 346 376

{Percentile values in mm; ref,; Merz)

With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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A General Description of the Sonographic Morphology of a Finding

Imaging plane? ~ Name the imaging plane (see front cover flap).
Is the lesion visualized i the longitudinal or transverse plane?

Where? Location, side, position within an organ or relative to other organs and vessels,
i.e., central, hilar or peripheral, subcapsular, adherent to the wall,

Number? Lesions may be focal or unifocal, multifocal, multiple, or diffusely distributed.

How large? Specify in mm or cm. Important for follow-up examinations:
Estimate progression or regression, such as can occur under therapy.

Shape? Round, oval, spherical or stellate, wedge-shaped, geographic, imeqular, thickened.

Demarcation? Sharp (more likely benign) or ill-defined
(= evidence of infiltration, as in inflammation or malignancy).

Echogenicity? Anechoic (= homogeneous fluid), hypoechoic, or hyperechoic
(possibly relative to surroundings).

Echo texture? Homogeneous or inhomogeneous, finely granular or coarse, septated,
Recently introduced categories also include elastic deformation
(using special scanning technique).

Acoustic Acoustic shadow; edge shadow; total reflection; acoustic enhancement;
phenomena? section thickness, mirror image, side lobe, reverberation artifacts.
Expansion? Displacement or infiltration of adjacent structures or vessels.

Caution: mass effects can also occur with benign cysts and are
therefore not necessarily a sign of malignancy.

With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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Head circumference Risk of fetal trisomy

Risk of fetal trisomies
[mm] {Ref.: Pandya et a)

001 (%]

\

NP> 4mm
N =amm
. NTs3mm
NOrmal vale n(
o, 15 16 17 18 19 20 29 22
12 15 20 24 28 30 36 40 4% == Z“Mmmf[;znr Rl Gostationel weels [ QW)

id from 10th to 14th week of gestation
Week 3 30 95 (valand, respectively, 38 to 84 mn? CRL)
12 63 76 90 Test for hydrocephalus:
14 90 104 118 (NT = nuchal translucency) Normal value
16 17 131 146 (> 20th week); AHI >0.5
18 142 157 172
20 167 182 197 AHI =
22 190 205 222 Maximum diameter of anterior
24 212 228 245 horn divided by the width of the
26 233 249 266 ipsilateral hemisphere
28 253 269 287
30 2N 288 306 PHI=
32 288 305 323 Maximum diameter of the
34 303 321 340 posterior horn divided by the
36 318 336 355 width of the ipsilateral
38 33 349 368 hemisphere
40 343 361 381

(percentiles in [mm]; Ref.: Merz)

Chorionic cavity diameter Yolk Sac Diameter
[mm]

[mm] ® 7
70 § : +1 8D .
€0 e
0. T s é
40 H 4 150
2 iy g
s 2 2
o ’ YSD
ot Gw)

2 3 4 5 6 7 8 9 10 11 12 0

3 4 5§ 6 7 8 9 10 11 12

Week CCD | Week CCD | Week CCD Week CRL | Week CRL | Week CRL
4+4 05 | 4+5 1.8 | 4+6 3.2 5+5 1.2 5+6 21
B 45 | 7. 217 | 9. 366 6. 3.0| 8. 16.7 | 10. 333
S5+1 58 | 7#41 229 | 9+1 37.6 6+1 3.8| 8+1 17.8| 1041 346
5+#2 73| 7#2 240 | 9+2 38.5 6+2 47| 8+2 189 | 10+2 359

6+3 57| 8+3 20.0| 10+3 372
6+4 6.6| 8+4 21.1 | 10+4 385
6+5  7.5| 845 223 | 10+5 395
6+6 85| 8+6 235 10+6 413
7. 95| 9. 246| 11. 426
7+ 105) 9+1 258 | 11+1 44.0
7+2  11.5]| 9+2 27.0| 11+2 454
743 12.5] 9+3 28.3| 1143 469

6+4 183 | 8+4 33.6 |10+4 46.6 7+4  13.5| 9+4 295 | 11+4 483
() 645 194 | 845 346 [10+5 474 7+5  14.6| 9+5 30.7 | 1145 498

5+3 84| 7+3 251 | 943 395
544 97 | 7+4 262 | 9+4 40.4
5+5 109 7+5 273 | 9+5 413
5+46 122 | 7+6 284 | 9+6 42.2
6. 134 8. 295 |10. 431
6+1 146 | 8+1 305 |10+1 44.0
6+2 159 8+2 31.6 |10+2 449
6+3  17.1| 843  32.6 |10+3 45.7

6+6 20.61 8+6 35.6 |10+6 48.2 746 15.6] 9+6 320 11+6 51.2
{(Mean values in mm; ref.: Rempen) (Mean values in mm; ref.: Rempen)

With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]

239



bl sl apaids

(S reverse har 2t vaboss|

For ihver and spheen, the medhan (m) « 2 80 |om) Is §sted In relation to the body s, with
the memurements taken In the right ce. respectively, heft anterior aellary ine [tus. for the
Ireer notin the midcheacular Ine as in aduks), The resal kength is the length i [om| in ususl
pertenties,

Body size Sploen Kidney Loser
fem] M-250 M Mie25D| iM-250 M me2sD | M-250 M +250

Newborre 250 407 52| 34D 406 432 | 34 553 0B

< 53 283 291 389 | 300 435 570 | 340 S50 .60 Fackhist of Cuet Critens
s5- 70 244 346 448 | 160 SO0 640 | 451 €59 865 NECKISEOTCYSECHITE:
7i- 88 223 371 509 | 450 S50 7.0 | 548 720 AW + Spherical
- 100 261 465 677 | 530 660 750 [59 768 938 S e shape
101 - 110 302 488 624 | 585 700 BIS | 676 874 1077 * Anechoic content
11-120 316 826 704 | 635 165 8% |65 37 108
121-130 337 531 725 | 690 820 ud0 [ 238 &0 na = Sharp demarcation
131-1a0 430 595 742 [ 200 80 1000 [ 943 983 1N » Distal acoustic enhancement
147 - 150 461 SBY T 7850 85325 040 843 1042 MW

>150 €36 613 800 | 360 985 1130 | 843 36 1324 » Edge shadows
(P Dinied £ et 3k Whdney skoe In ORISR0, Peckity Radiol {155 3043 und Wetaed D Sonageaghische .

& ~4d Accentuated entrance and exit echo

Absent thin, hyperechok capsule

Nf fbmr, }5'9; = Peripheral vascular rarefaction
l§ = :g years (fi';) * Widened angle formed by the hepatic veins > 45"
Ads T o = Abrupt caliber changes of the portal vein

Both lobes (without istheus) measured fogether wish the velurm fomula 052 43 B x C) * Possible enhanced “embankment”

Tt bloe mambers in parenthesss are the normal vilues atmltminiwwl that do pat

Inve in an iodise deficiency arex: the black numbers apply to lodine of the portal vein

* Regenerating nodules with vascular displacement

SCW -mowntalwm) < 3mm Additional Late-Stage Findings

W :Umum;‘”“ < 4mm U

IHF  (interhemispheric fissure) < Bmm * Rounded organ shape (obtuse marginal angles)
V4w (wcof the S veniride) < 0 & + sheunken fiver

(et Uvhes W Titger £ LS Messerement of the Subarachrche * Signs of portal hypertension
Space be batants: Moermal Vihes, Radinkogy 194 11992 740-775

3
g’ i w RE2TEILRIRSORER
2 NN "N
g L4
£ S woo —rm e wnn
= - g o| & BREZFCIIATAARLY
B 230 = 3
i ». § 3 "
= e 0 YOV IS
i n 8 5 P ""ESNS‘:BQQQ;‘Q‘:‘;?‘;
=
Cevistcow ot [ woeks |
P
XYL x5 ™ B &
[Red - Oncheigh . Peysce |M: bstetric Liney Rt Mk T8t o Samcgaghie entiration of §OORERYRRRRRNeR Y
veund. Charchil Lismapane, L eburgh 1932 b Machaiugy 1501384 435-540)

Festur length (F)

I EEEEE ]
50.
45
15

FW = Fetal weight
AC =  Abdominal circumference
Fl = Femur length

Developmental Dysplasia of the Hip in Newborns and Infants

WM Mm® WD &
50.
20
28
i3
43
S0
6
63
63
74
b
a4
39
93
9%
9

Hiparietal dameter (B9D)

(Pescentde syvesin mmend. Merz|

With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]

240






bbbl dpa3eis

Qb)&dylhbmﬁjflgjl}&x

:ﬁx}gdw.s

d}%ol&-:l:&ljb;gcwle};.}@b > oy gplale dese b Sy Jl s 5
SV SRV PREINCN PR VW [CR R R Y 4 A VI PV EE IS MRV TRP FS SAA Bt

.‘5.:‘5‘.).;*“,3)’&;155)‘,50.\3|93)3|0)|.\.’g5 XY

:SS;NJ'
51480 %jl&é%%l{l{&b} :sg;o:)&fjlgl.?&%;‘]lfj\\é~ d 03

by%é;b:jjaﬂa&;dgj VAFY o ane o %;"M) & s 44D ‘T;Lcla.;%;dlf
PO JN PUov PRCRREOREY N LU FUA PR

242


https://ps.wikipedia.org/wiki/%D8%AF_%D9%BE%DA%A9%D8%AA%D9%8A%D8%A7_%D9%88%D9%84%D8%A7%D9%8A%D8%AA

bl apainds

Jj'éj‘}xb}b:j%@)&gﬂ:é&;&x%&l,&lﬁ >z S I8N0
835 > (Free University of Berlin) S o5 5 sl 4 ood 3 o asts ) JS 5 VA5F
Shniadla a3 S&B 4 el g2 SISV o s syl
SV PVRUVSTIFY ;,j.wf‘,,.;y@.o;a@ydkf’ VAVS 5 ass JS5 VAV s e 08
J.i,:ggwb:g;o:y%ggyfmﬁl”wyyfwmug;{cdgl.coj.: :éw,

':&5.\3:

K3 4y ol Sy Sy 58 0350,5) &y g&uuubaggts,\«vv, ol gk
L Sidnpd Sem b 3 0sag s 3 S5 Sassl f e 2 S
Jﬁoﬂjo.\;b%ﬁ)gw}%:

b > ostas LU g JBT L VAT 5 s J 5 VA olus gpllla
pils Olewsladls a5 5 oJLS)LSAS_,.;m ;Lﬂlaéwjyagé@}:é@xyﬁ
ISy e Sy SO (535
}..,Sly.;lﬂlA.L;bwcﬁpwgajbwdjmJ.uy;:);JLS’\‘V\f’ufadf
55 olasle Jls 5551 oosils &5 4z 55 Jya)bugjfﬁdf:&g})dl}a:%;y
2l 1L SSTsn pleaslasl 3 gL 1S0tOPES 55 50 555252 150 31, SR STSNSTEER
S5 $5lps (S Sl &S o508 4y (IAEA) plosla I 5 5351 a3 22 sl 6 S
u.o‘,.g.cm(lAEA)QLoJLﬂJ@;d)fl@ﬁl;éwumf‘,,.ﬂajlfj\‘\A?;m
‘_gbjo‘,a:%;‘jlfj\‘\/\?m \Jjusl‘,ﬁhwjb»-ymwl é | as
oladlssl & ps slug,s &g.\.’b ol sl 4.445_,.:4; 99 i b di.ajlb uajj ol ¢ olesl
wﬁabwu&;wﬁﬂuwdjajﬂudbmgﬂfj;:o,u;l”la-wduf
J*““dr“')“"f-“-‘-’ |t Jo 5l 5 Ll 45

e ol Bls o sle o515 505 85 Ve v e Sass JW5VAA 5 oLus g slbe
4.]}55,..93a.\ﬁ;%;ﬁ.‘:l&mqlﬁygljagjaﬂwﬁbju&b ébrﬁ'ﬁ)
%;ujﬁcbjmeyudb|djb¢w|:|yé»|)wjg Vool ool gslak
(Radiotherapy) giﬁy:b 348y Mﬁ;leuwm_’gabju-&b‘jlbyk/bﬁ‘_;«bi
Lg3CS e LB e sy aS e s L;..Laj.:.su.c”bg%ﬂ:%; ol )l s 4y

243



bl sl dpaiieis

tlrssls @2 Lass e VA 506051 wl s Jlgansl oLas glahe b a5 a8
T <> AS oS M s sl G AhS WSS gy paakie
N et absl Ly s,U ST

SHDslindoohs 4 2 bl e o od i 3 phas gyl
SIS s Sl 8L sy al g caeS e ol

%;vb Sissld deowe 3l Sy = S s as) vnsl (el 3 VI
il 533 (7 S S 2 S35 adsldem S 0 53 sd - 525Ny prats
.é:%;;oﬂ;%;gfa:j@%jaﬁs@%

s Pl d oy 5 S 03,0 JEINE N ¢ Slgmali st U S s ]

Pl dalis o Sesis,ds  JWJYe e wﬁuﬁ%—gw&wfb &J’J 2
S5 S

Pl d s 55 0850,405 JEIVFAS ¢ g piduesl adda s A.S.AJ};.;QLL}.»WJ 3
S S

J ol j; bb}jgj.)i cJE Y el adsy PRV o (59 !
2 s ol

%L’;b‘; o &)l 3; °-’jﬁgjj-’ cJE YA ‘g;?-’,‘r:-;—{b:’%b JL:)-,-;L’; > 5l b 5
Sd S

oz BV Y g e bl O 15 6

055 53 ]S i gy i, JIS 5V AAD 0o 2T ¢ bl el il 57

O g IS ¢ b g el < JS VAN (g T bl el 2N 5 8

sl @ ogd 0, > VAAY-NAAS o (Solar collector) o3 »38 50 > 35000 2.9
D5l o Sua g

923 Sore ol s a0 4.4@35; (X-ray fluorescence ) e yohd , ST 5 .10
Oyt gy JB s s gy ol NAAY g LS ldou slaissg

w525 « therapy equipment Cobalt-60s8ws ol issl, anced <dLyS s .11
s LS NAAF

PP o ¥ g T T I e P R VY IV P PSS PYCIN | B

244



bl sl ) apaisis

IS5 Y Alens Tomsl uslJs « Lo ypd SL sils Solsd iy
JS5Y A wilons sl sl Js c wpn 50 o dios] disay ool
JES Y T wlas clyosl osl Js L-:UJSJ@&;'&%&SJMJ'&J:’J‘?J

wlets <smsl sl s <ot 0 S5 il pSu Sl 0nl i chish JS e

JS5Y A

Voo Awglaoslsaos o sl s cods sy a0 sl g o€ sz (Universe) oleSs

JS

YooA wlans sl sl s (TNM) Jpo b (SolS Si3as0n )b Sl s

JK;
JE; ¥ ~A4;L?.¢.u¢|};.,33|J.33u::Qﬁi&lyb&‘::)éjjjw
IS5 ¥ Aaglanslsmsl molds ¢ sbiag (gl i 5V 3 il 5

K ’/\A,;L%.ij c‘ﬁj'ﬂj‘)} ¢ M.\a};.‘;‘b,\ajxu\j.]l-\-:-c bydgfr}é‘lﬁ'dj:"“idumn

J

IS5 ¥ Al ool sl Js o osoil st saslsd s 40587
JO5Y Valas sl e e )G 0mish o (ires
JE5 ¥V ailos s sl 2sl) s o nsil s 08) s 50

S5 Yo7 ailams Dl sl ds e o pwsmn b quig o5l 25 o550 5
IS5 Y 7 il gimsl sl Js ¢ Jgn s (g5 510 51 5

S[CS5 RRY- PLU JH}'ﬁjlﬂbch@j e 5 9 a3l

JO5 Y 08 ailms Lol ol s« (s b5 g ipins Wb S IS &
Z

JE5Y- A gl =|w’“.ﬁ‘xﬁ|)°‘%éﬁﬂﬁ§‘ﬁlaﬁwb >

JES Yl ol Jis ¢ b (350 515 plwsladls

(L)

245

1
2
3

4

10
11
12
13
14
15
16
17
18
19



bl sl dpaiieis

Preface

The Diagnostic Ultrasound book was created in about 3 years due to my many
years of special knowledge in the field of medical physics and medical studies.

The lack of suitable specialist books in the field of Diagnostic Ultrasound in
Pashto, which is the national and official language of instruction in the country,
made the publication of this book necessary. This is the first book of its kind in the
Pashtu language. With its detailed explanations of diagnostic ultrasound images
and is intended to help doctors as students.

| hope to provide my Afghan doctors , students and engineers with a useful tool
like this book. I would like to mention that | used with permission from the author

the following book as the basis for the diagnostic ultrasound images.

1. Hofer,M ,Ultrasound Teaching Manual”; 2. Aufl. 2005; ISBN-
10: 3131110422; ISBN-13: 9783131110428; Georg Thieme Verlag Stuttgart

Sincerely

Dr. N. Sultansei

Former Lecturer, Faculty of Science and Faculty of medicine
Kabul University

Germany, 2024
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