DY yRITCSBAYS SsLj€kzda

Oy ¥ 2 Il TEL$EEDzYAS0
Atlas of diagnostic Ultrasound

CEB2o jb2TKYC 2&Y3b
CiBz2g [b2TKYAEFEHWRCPATBDIE Yp

OQEE E



JYy @I TCEBBYS SsLjEkzda

o - N hl ©
0/ ’/ c)w{;‘
4y amC‘t wCL
NS (S Y2

@ YS D
DT Z5+kp & g Z+7T &YSp ta F98
tCl &Y W21 hA+Z vGZz 118§ D¥ D#Ad

7 Z jJaie
| ZARATPEZITTE/B+ YONSH T2 yoie BCY d2Yig g T ZE6
DABS JITEE KIS XEEZDE S HE@L I h

gKkeYTOYs BTk zk3f



DY yRITCSBAYS SsLj€kzda

| K Yay
3 TKYBC¥FYTK3Z Bc
1 BFz &2a3 ¢
‘5 bk
9 T o]
(Introduction)
tZbt Ea3%yY
14 ) vl,(l BVG U v
L2y 1 KOS )
(UltrasoundTerminology)
Ki BGU
16 GTCTASy&A TEZ !
(Fundamentals of Ultrasound Physic
L ZBt L3kl Z
60 KT G §
(Ultrasonographydz2 § 6 C # 2
L2bt LEkBZ
30 ] _I,(NI BGiu
5 Bi 24 IJ¥
(Ultrasound medical procedure
LZBt $ 3Byl
KT BG
93 oyagzl] ©
(Ultrasound atlas
$21¢t
223 (References 2




JYy @I TCEBBYS SsLjEkzda

2a)2Te

C

S

y 2 I T & $EE62YA30 252 t T
C5Bzo [ b2TKYyC zEgY3BURBIYY 3
B0 | b2TKy@AEzZWWEc DD IpEBDF ¥ h k

i 1l226672

www.nu.edu.af s DTeée Tk
ECCC BJTdeTy
OTIEE®  OTT eTg
BTE2 ULcCyc

bfy2l &

JTe eTg

DZ DBABEF XX+ T e TOGD



DY yRITCSBAYS SsLj€kzda

1 BTz &28FEXYZ

]I 2HBlpEEs 25aAANIgK &l Il Z g+U5p*é&7”Z Syl p &
2%t TUT difkWweas BNSZ TkWeBBEEBEPTIESpE&22¢Y
& dzd ULVUIkYl sth e2BF3+UKERSET K YFZTOYZEI{
OlZbBPT #2+#t TUDI A£FBEE@T L3yt C*xl0 difye & é
VI3TH2DEW T Undage¥ K520k HiZ[k DI W2HIZICE 68 YS Z I §
dZl Kk YI  tITUg S$KSBEIPTCS BN 3Gy LjaRkPEdakNB &g |
QDA +Y+U& Q dZ3+0T28yEp YeAlmatNBRBHEbKkY AS E
Le2RTFEUT IASIZIA+3+2 & 0T34+ Yy OFDHCH YHEKZ 2

DZ D#A4d Ul kY s5BC U

bBZ W3 W7 dz) Y6 zcCcY & UckYIl TeIBG 359 T
L2 yYyYOB2OPBEKBSW TT1 2 1 Tz3T72+F2 zyaqs3B b0
OTYy BCxZ & +7 BUCBGT3b &t 2+t TUT It h#
Ll Z+y*3 2%t TUT L 2T&kbEeQ sDUBZ+ tsh YIAE hal $BBS
ba KUPAI&¥%BZEt TUTAY s5B301Z WDYI sth#+U0¢é
| DB +@d dzzkt K¢

sal kbé 5s6C gTwZ W7 UZIJHLPEY S$§1B7 BYCH
zT kYl 2%t TUT dye® sth+Uéé& & 13§ DA §Z
DEARBE RPpPFzeDG 2k TBHEUZLt IS DPFZBK

LE&F2FYTT $CYZ JgaT HIABt |iTées Hijeibd &bk pE X2
s UERBEE WT L] 2T0 & T kb#EZ %[ AIBS 265pall ¢
Zal eTgMiIT b2 +

JT ULVABZ & 0ByYyTlI 3Z sBTEATEMNUkR T @WBFHFLS
Z+d KYTkBt 1 Z & Diay sé+fypZBfY & 11Uz
ZaT RKkYRAZ G UY BWHIEIHEI TCS BAIYS & K

I8 J Z & OTEHi WhlzSUHEHZ2BEYTGTI 3 b SHQIFAkE @I gt bTHEH 2 A
EFEY3 Q WYTCB.J1ZFk¥2 Ump BTITeS3xZZTCI S t2TC
.DBEYTKkOGAS Ss0#0TktZ3 s5BT ibhPpUE KTk t't TsUE




JYy @I TCEBBYS SsLjEkzda

DTYRFK¥+EAIg dzd jT UcCKkZS 6718 22%7Z &z
té zp 0OZFT kY syGzeée S+zytls DA 1 +#d g
DAEYIl Ukgi Ty VUt zs13§ dz

ZTt c+U¢eZ s5+yeé dzgy® &Y 18 UILY +2#+¢t
Jg Qs SKRA$p+F z BT BELIFFERET [ syt Nt h W2+ql
Z1§ ZES pEEHTIHILIGEEI | P2y Sz BbEC&EBBLUEZ U d
STICSbkUBE & S§*+zeéeZ OLOILY #2+#tTUT Z 1J9¢
e gFUSDPDFLAZALWGRIBSBT R KBEBEEzpPgpTFBSE
DZ Dz#d Ul kYs Dl DI TT 3hel @digh Dc2 35 +0
dzy 281 &

(Cancer and environmental dzn Uk 3p& B OTLIHIJETHOHENS | §

radioactivity)

(Radiation Therapy of Cancer Diseasgs dzé S b0 # k p § Bkl B2
(Breast cancer) ETt BICn WS X KCi
b+3Tt- wWEbck&y ¢ 28+ 3y @ AV
(Natural Sciences EnglishPashto Dictionary)

(Leukemia) - Tt BCnKBK kA

QU3 s IBAGHRAWFEFZULCEBU 6C UZIBp 18izUEaz
Jg Qs 7 SBATIe &5 AZxTneema)d BIC+y Uck 23 didBIC BBUY ij T

572 Olp 12RPbkYE

www.sultansei.de



http://www.sultansei.de/

DY yRITCSBAYS SsLj€kzda

Z¥YBZ UxkEgp38Bkp LuBpbio 3p+8TOWERBZZBDTBI
z Y@ZBIIB) #REBWI a0 2kC z2C s5BC UDB¥Kk DL rPd
Mens sanén corpore sano :dZlIFI 5 Z 1 a7 BBFE bz &

(. DA BT gzt =z BPAT tshe

TtZ 2C s5BC WPpZ+2 QjZ jai ¢e¢Uz3Beé&bkp &y
DYy qdB 0 +53 IHX M kSTWIBZANEBI22HRFTRBHLEC R
.DZ

~

A+ Y &R D318y 21 TCESBEZYS tHLjGdx®a &8 DT Z
I§ dzy(3$Ve¥YQ+qIUT 1 Z2Z7Z QDZ D#Jd ULUIKY tt2+%
DAT s5Bfé UL &CI sy Gz Ba 18 dicxk2l T 3
54T DEZ2BI58cIJTkC I1AxY 4& +3§ &6 B FEAVEIHE22I +1
7.Z2B¥6C 3$B¥fZ QDAPBPHAIYFK pI3TH kb WEBK QDT Z U
ZBY dBIZTIC TellBp & 0+F2BHITY s5+%kZ t TUT K35¢g#°

DBEY 1 I Tkoacike LEKEBE @) Z4&t§2
1 8Zk] &RT 1 2283A01 0 U32Z%xYSI1Z2Z5+kp*¥2¥BT :
OlpsYZIJg DA 1 ¥#d 0 <+5383B WUIlé& &Kyq W

ZAESHCH z 0 £+UaZI Tk

VT kKAESSEBC¥2 7 7243 87 EBEX A6 QUyYE | ®ITS
Qd7sLIE KT Ep BE DB* C kizEUAD I325RIP2  S06F WEeEp I 0 k 2
dzall $2BY3Té SaBI 1J7T £2%& T ¢

#7123 U0UC+Y#$258

DZ UiTUé?@JGZ#UC 6aq Ut sSz0 1Z SY¥7Z JZF
§ 8 u#CTu J3T2BTT7T Uk€zad dj S5pBd mLHWAIIY
Il 3T &E3T2TUIKT Z€T ¢ z U DAJUIEERp Dz Baisl &
S HT S Y38 $kaz? s BdikyYik z8858Y 31096 0D0Z28kp3 #kk €2 d dz] 5
7.ZB6067T &p dzFt gTPes



JYy @I TCEBBYS SsLjEkzda

1 221 UkibXBIRBN Kk ZEY3 BT 3D Z8+F72%Kk 1J
Ukzy s5B31Z & shlbé& 1 AITLE 5%k LUCBH
243t TUTBIJEgAd WIXKBITS mWZERCIsIYZSZY s5Bkp &
d?2) 5pb2 akl hIB®E¥KZEPEZ BEDABpe T+t h d

L0*F5Y+06 ttkbkzZz OzZ*kaz2z 1 BI &Y GlTTI0 U

5ATaq & UE| Y dzYT3#Y+7T eTg t TUTZ 7 %P
Uzi

té& zZkBTOaZ Z+2 PpzZ W7 0Ozt & U3z27Z DBI]

dza VI kYl *2lBy 512

CBZBIK YkZEY3 g TOZ BT BPt BAIgL 8B+ G YIS Z 157
1J g sl:iz'améZszzssézﬂzgﬁgkubu U7 Ozt &8 03;
| BZI§+U0U¢& t&l18 U] 23Z18B ObYTp g872k37Z

ZFXE o6c5t 1S I 7 2 14ht3TBU 11 55 plbLE

( U¢c2BZ )$B+xZ &
CEBzo [ b2TKYCzEY3IBW2B08T38p 0OZ
ZTUEGRS+286 Kubdbp*ée O5kTCZ g#%Usp
C5Bzg | b2TKOO S2pg YREz IDH T 2 TU DHh #Y+Kk
OTECE QURZQXZE +kp dB53ByZ



DY yRITCSBAYS SsLj€kzda

5 bLIBC
tUCB3 & WUPpzZ WG 527 5 Bi Bl@abound k yk2zi dTuC §16%
DAKT UVUUcCckZS3BTT 5b3223% s0Tkb & 1J7 #¢
UBbp PEkYY 1J§ DAKICS BE K & § aulrdspunds PRCS B6 Y §
A+Y HIV AT BY Tt | Ko 22 Y KEGRXE224 1AFBR201kHz
DZ 18 ®Hpaultrdsonicwavesl Gii T k ZHIRZBYVRISE®I ZIHPZ2 k BIl §
D sOBFEEEYY aq Al I Z2kBI S Z
Y z i(@ltrasonicwavedT k 2 + TRGH ¥ TKE2BI XE WTALE 20 & &
+t2+FUCHIygaATS23aAkzdaFfkaql BT2Z Q W2gF&ads8QZU
Y21 TEIbOYR 2aDAKkA+EaB+e L OCCERIVERT CRRBENE
t 2 $0H &% Ik BEFKT  ulttakohography72 S B C+ 2 K E© B 0 ¥o3ktT 038 T k
DA Kk Z T WitraZohrgl imeges 2 ¥+ ¢ 1 Oy 211 TCS E
Y 7 3Jkzdo LE*FkqlBT2+#0TkbBbIBFf2 WUC3SZI S
té UCHhBS LKEKRDAKY2DTEBIBSEHL t +UKYTKbBT
| Zba Q D#T sUCB3 Ui Kk3IXdl@B+ 2 ISR DHE K |
Z 1Y (TécaB3Y¥TEY+uTS5kTO3 *yyUz3b&l 3§ dzUg
Y21 TC3BOYSZ N7 $272HD&ENS | FKDTZB MREHIK dlI2T
bkt L@3W/BBAP S ¥ YSIMPBESAEZ 1k &Y 5kTO3
DACB 2 gTkb OIlp OGkp 0 olBT2I183B6T 3D

low bass animals and medical and diagnostic
notes chemistry destructive and NDE

20 Hzl 20 kHzl l 2 MHz l 200 MHz

m

Infrasound  Acoustic Ultrasound
DZ 1 #d IDAATUu+FYI BTT Z I 2134 kKGEHRT 28 GWEFEK & + 0
dzd 7z K Y * 0¥ XK XY¥c s @Alldagyq 2 2730 4 Z o®Z OB TOt TP
DT y21 TCS DBEKY THRIZBLSE R&C 5 72Tt Tk KB:R%BG

I BY 24T WN5Y3BZZy2I1TCEB6YSZ ¢c2BSzEpl &
I3 #+kql BT2 #eydr2 36 ¢ +@EEICKEBFYRRDERMHBETA:



JYy @I TCEBBYS SsLjEkzda

DAT #Ugg GT3%y03 T T5UCEhPBE sBTGY |

0 k2Tzk301E d3*aT230laqZ2 g2t 7 &2 \tZs

L8 L cel28BSQ@ SdaLjCIl s dt jJz20h & UTBY K
DATAI*YZKYZ £gTkbBuy
LUBZt 6ko6ll3ao0 & DhB238 Z D§&kZdb WK

F TCSBbDX3s2pDA A BKEO DAME B2 AHKGH Ol
dzF+ 7 TS5UCHBS 24 bBE 1878 A VHAHKEYy dz3+0 T2 ¢
TkIls S+p Z VGOB Y gz i $XHWK 4182 VI ysIBIZ2 a4

+Zb6t #¥Pp Z it Z . DZRKHEHCE WA SIBYT 133k
QDA D# A &FEl WKCAITk DAYI g#+Ua BTC U7 ]
BC Tk Dac

Z VDIB+ZH47 2+ UCA+y laq FPp Z WVELjgkizHiaszd
dzF + K ps BTEZHVEAY Y IEB Va qU Kl GAi+433 2FI h  § B+
Jec28AlIl 2078 18 e65kWgks 22T21bkB TkUK53
DA KkZ Tke Z

DA KT UWhaysC s BRI QTS t & 5 BICKBEIYIVEIZ2 378 dzF

Jdkzddo UCA+dEZE2 ¢ STPHRGIHCIB LI TCSBD YS

L C2BBQAZPECB USKkI Ri@@on2 b 252 0B Y 6Q ST Y

TEKOBEC 1§ tyOT)esBTEY $¥+VUcyRBRAZI CIBET
vyl 03 BiZ2p@T .DAkBFFPEBY T+ YAEG EUABIBESSB

DZ O#7 UXKFIUBTRK U@z 2483 & 5K ¢

DTyt U7 3Tkzdo $R2HEK@GE BISIBEEPEF&IB2L%Z 0

e+ 2 UQdio $52 VU ZCHHOHNGT LtABEFEILHE d75

| 272 DhB23 |1DOAIZX YOROB XBI pt & qd2Zl Z+*aZ 1l § DA

t TIUYSZIS dzYl8B ta +53 UCETZBZZ QDaAT

DAT Jz22aC ClbBéfYZKkAfy ¢

dZl K 2 THARFAACEIEG YF5 Z 357 L 21 BATICHRAES ¥ B

JaT3 1 6tp N ®&ABHFOCHE SHBE OMAY dzd [T +7 ]
WBEKC #UKkHEAO KD2 +ENBBIHKTHL Ik I xR + C30EDG Y S
DA Kk BBé

10



DY yRITCSBAYS SsLj€kzda

DA TKEKT Z y2Fi TCODARAYS S QBEREINT ABOEHBEWUA &2 p
I3 STkpTBAKTTYI BT28sxBRYEY *FY+7T Dz 2acC
DABTT y2fi TC3BO6YS s5BTGY *VYz

+ Y @tiaSound devicez3 k dT3 y2F TC8BO8YS Z BIlIt &z
Q DaAakKT s35b
Bkaq O#K ®2RETOZEFYS OlispannngZ TE€T & &y AkTCS E
Il 68§22 g2t 7 TdEXzAul§ Adpibvadive 30 @ Il +7 2k B
J7T L5y 3IBZIE &2 z7i2AkPE2% E + D@ BT 200C Al+y5 zdd3 + |
1 Z Z Wk 3kBpTRZ dAi + DEDI;BEBTBps WG & 7235 6¢
OTKYWESI 13§ 1Z &Y tabé& Dakékeée su W7 gz
DAT |
DAKT Ol BTT syRTTOYISLEZORYESd 0 2 2 |
£ 2BTU TkUqlB Z+dT3 dA2+%7 5721 Z 18 §B
sart
Ofdkzdua eqlBY2 1 2z2C
O+7s 25 PKBBY MIS5 K |
021 #CBI &0 W3UC sBTIGY W5,
O#Y5k TO3 KZA+d W5
O% $35kTO3 Mzaq VKk
Oz2%32 +U0UTCTUCI B8 dyCT5a0
L2 1 HoBSS ) IOkt Yy C 7
21 BBS &aqll BT2T dA Il §
5s6C #YKHBPEF TCEBOYS Z BIt &z0 gz ts ZZA I GETYH k
b Y2 U7 A KkTO30 RYCIZBIES T Y 0 T5KADOPA KD K 8 B
DAKT 35 BCHBA k@3 yBRIETYEESYHS v

11



JYy @I TCEBBYS SsLjEkzda

Risks:t 2l BKZ

O 2HAREBDKk plGU &q 0BZt o6k6 Z WUg JZ BW
t 23 UKk ZBE¥ 3Q0x8Z 5 Bi 2a7T &1 TDARAYCHBE+BE Y2F
L& $+ZBt +Pp ZDEKBGZ 21 BCSBYYIDBY pQ I k
DAJd 060& LKC3+@& gdHUd pb TZC TIXT OBIYZ VZWIEAkRE BIZ
§BfZ DT gzt & gTc28 7Z g BEBH&I DHRTKk & |
DH YUk Ot 3 E

DT *+3ITd LGZ L ¢S5l BTB

c+Ud J BTkO VLUTSRENCE FKOAX Wi BEB®Bwi b@k
DBY

31 &3 B6igalpladdet C¥ 8 T 433 BBAKS 18Y Qs BTWGY
$%7 3 hTEU Tk s5AE+Z s5BTGY 1 2%3

DAEYIl TkoAS a0 1 Afy| T W2TU3 peliichZ 1 $kivY b @
§$BY TKOAS 0 *yéiu stI18 s5B3%F0 L2372 15K
dz2d sBCBO 53kTO3 g

sBTGY Z+dTRGZA CADAEY ITKV &ksiTA2S S0 J] BTk ad dze
c+Ua W21 +*CBI DAc2Te Z*F7T 1 Bkgg 7T SUCH#¢
JBY TkO0AS 0 YkTOU

Ol BTTy2I1I TCE5B606Y3Z

Ol BTT sZBTzY 615 VWIBZQ DzAKT Ol BTT zp t724%
tz0 KHEREC kB2 RYyUZ 3b&Y S yiilLpekk+Eders 17« i5 B C 3Dz
DA | +dA%*

12



DY yRITCSBAYS SsLj€kzda

dzé SHEu*kbe
DA 7 edhdeg 2+ CTI1 O2848q Z SF+zyt 18 WDZIZ+a5§:
jz2aC 3y 3BZ zZBZIZz#3 7DIBTH GLERIOBZY §27F T
z C 5 B@HII TR UL W Chidagines Kk 3T0 dlj BT O 1
6CT t Il BFKTAITy 2ATIOC SEEHIMBY %0 0 UkRBTdz288kd C
6 g fibpusdNKbES rkBa@ERHEIIWK Y+1T  + fibBblastDz y p
§+7ZI1TAd zZbD#HOEpb yREFLIBOXYSdzpTed Z 1Jg D
+0Ugg LZI1Z+0a 0OzUO03 sBTGY #Y##yp gTkbBby 1T
+ AWABHz Y QDA KT OIBTT sBTGY *2MHEFZ BDhadd UCH#
DAKT OIBTT s5BTGY WYT

CSY R 2BEIE 0 Z

+53bk3 L ULCE Bl DOXAGHY +dickBWWE BYBY 2 & TLS 56 Y
T 2kT OIBTT en@®héid T+ C 3Kkl Bfiostfehopausal 72  1J1
1kt Z $B+Z tyabe t& dzc Gk Tt Z Wdpd Z+1
sBREYSE#5k3 &Y 21 B+f3%0 gT+BC Z jJUZ gzt
y2F IDZYBoIbEEMz Kk t WZBEA+DNA KT O+ 36+ WICEH a0 &1 &
+i0 & 1 BWy dz2TtBC U0 DIBIHARIYTUB S Z - O |

57 W7 LVABZ & ®ORAdk B SBEI ai
tUZ8 &gl BR2ULEHF 2L ECEHEDINVET 07 D2+ t B2AAY
Tk BF3+0 7z I3 LKk /B bek@DE YR ARt 1 acRdqg 1 #

. 5TY SC+hAaABE YWEYWEBZ L ZbBt =
ET+BECIKSKEEBRZ @ZBTHETEQRETt BEDZWIBE T 72 OT 3

oo oG IR S

13



JYy @I TCEBBYS SsLjEkzda

tZbt Ea3*yY
Ki BGU Ja3*yY
Physicalfoundation of Diagnostic Ultrasound

GTCTCS di kba2yiI TCEBBYSE &4

UCSZ18 DE3BKuU*kbpE3B Q Dh+Y+kpsB 1Y |
zp T kb2 W7 tZBt &y21TCS8BO6YS tkE€kzdd
szt Z 03 Le&FGUy2I.TOEB&YS OIBCHI 3L & ZHE
Ultrasonic imaging DAk ZTk Z+2 68 Z1 klbyz s Bik2RaH CS 5
DAKT s5BCBU 063 tehdigud Kk 2 &
PCSEAWS 1 25p & Q DALBLG szu gzt
2
+

« M on

aTIAH3KEERZ | £§+CBFTaq s5BClaqg~Z2Z sUypl s
€ L6C HHT $Z7Z3bB& & Y72 FsC\EFHIANIBS2 b4
A3 0 1ZT3 1 #L) sBTGY TkUVZEEE¥DERH YD
&lIls DT Uké*YzkéB & LYy AREVIBHMBY 3 +
SYIDREL)TS & BLY 82 UtIS s5%kZ U7 JTe ULt &
DALjg+Z [Z2BRES LIBBIzZ g YWiHE BdZAb G2 FAHKZZ 5
DZ (68 +3% WG] GLA RS VICIBEHIN § Z & & &

1 ¥KkZ 109 tyT DRERKZIKZERGCEREZLLEPAIGQ s 2 +
& gzt pulsés LWAIBEYGYZ 2| TCRrebE YA A & ZDAIGZ Bk Uz
dzl 2 I BYBkéFu+¥2+Wc27Z gzt Z 2Ilbyé Ju#fd

14



DY yRITCSBAYS SsLj€kzda

sbS7Zprdbe 6Tk BFUT kKZZ18 D&AKT DTI 028 s5BCB
20 DYRPOZEKBLOXSBH KT t@ZKY 1 22Tt s572B6&
DA ZkY*0 01 © t2I1byéy2l

Medical ultrasound ¥y 2F TCS B8 Y

Y21 TC8B6YS N5y 3BZMDAIKE yUrIKTIGEZEBR Y & 162k &
Y21 TCEBBKS btk

Us5UckZs D016 €255 5T bFRT ISCEBGEK 2 d 0 7
sBTGY #YI A%y BRIRH FESEERDY DEVDHETEE 7 §
US5ke 7 Q+2%2TCBE dryz&7 18 Q+2+CB U5k
dA 21 2 k BIl § UBBES BYWGR[ 27 sTsBTEY BXNERL 5D S 2

DA KT sCHTBIY *+VY+7T & UC

Y21 TCSBO6KS 1J5
US5Y3BAKY L0BFé& L06C & zI0GgBls 24 Z§ B2 To@S BIFHWS
sBTGY WU6CDATY 3BEVK CLEIE T k2+*C3B6YS Olp
$ 85 #Qd 5 BAZIBKIS KBTK TOFZ 6 6 Y 3J0 TIkO5#RIE B BU + Kk BT C 38

sBCHYI BTT Sdy i GHERGEWYSYZ d2dIGKk Bo DPKHNS &2  1JT
DA kdione31 BE piu dzZy§Bby &Y &0

oo oG IR S

15



JYy @I TCEBBYS SsLjEkzda

(Ultrasound Terminology )% 2 ¥ ¢ ¥ KIODECS E

Sound:aq Tk 0%z«
JT 5 Z TOEl Asll+kY 28k&BINSS 27 1Jg DA LjT duokd &
5 Bb UdbBba gf HWHzAE IGBYZ.RERIMBAEAZA A dI32

DA k CB (18Hz&0 (0@EHR)

R i )T i “))D))U!ﬂ]

|

L

pi

Compression t

Sound pressure
variafions

Amospheric| / N LN L4
Pressure >

dzYl B 0 +53 UGU VDI L2Ta®* IRWTHEBK 2 (
y2+Fq3B L2F%FYFT kYT3 WUT #ZBt ¥$5k@ bt &
Ly LdAd&E Ys dJT 1 Te Ut & &1l YCombdsionykAL) & |

dZg s BbSbUps3s We 2

BT 5ZT3 5%k & g 1 Z LW IGCEED B
DA KkBGZ

Ultrasound G #® BI T 3

Vd Z Wk 22 +1 k b2l blEgb UPHERTRRDSUEKH VS & B
SZIIA#G] L8 chzéZué PEKHCB z1UB#& paH
D2 +3Z1 3+ 2&Wer2BUITaZYZ sIETEDA KIIGHO 2 k
DAKT OIBTT Z+3 &¢&

16



DA LjT

T Ozl

U1

KY

L4

Hly
DA KT BSBI U
g 0z

0Bk ts HIG

Oy yRITCEB8 YS

di k @Periodicyzl 2 Il 2 K o BICSCR B8 | b & &
SMA KT (HE&k4 Hz)u B p
JCSZI &

Q

L LjEkzda

Frequency :dZ2c 2 ¥ 1 kB &

g

QDZ dz¢t 2 # 15 KR

7 9 SOA Liec 2E+H ABBRB T 0 5 F Kk I ¢
DB+7Z £g+gC s5BC Uubp 5 %k,
(lIHz=1/s=§"
J¢ J e T k Z+k Bl 2 1 1+kkB2
té g DAKT Uk L 0B
T kZ+k BB K& sBCBO T

106ctik + T 5 TSI IYE UJTYese J &

3dKkY Kk CUBBYT kBBl
uznzzygsil

dzc 2 # T KD

475 36y £k 7

0% 3+ 2 Maikidh Harg s # &
IbGK 2 TZ0 T s BUKESEB0E HIT &

I & Pip-i & GIRITK YT

Ty CsB@324+1 kK 6aJZA

t éscillatithes2 # 1 k B
Dkl $0BKE.

Jg DakKT Ol

T kbeé

LK 2FY §EKk JUTEREL W
TkZ+Kk B&S 7 ZpBHE £ LG

5 BT
jZ TCT5U

1
DK2+T kb2%2 KJd HCHO7TAITH&RIG OV £THO &8

71
TKHZHdkE@KES kB2Z WY BaFZ4™ 1 221 €28 7Q T

DZ 1 ¥d SFCTVY3 W
Frequency | 1mHz(10-%) | 1Hz(10°) | 1kHz (10°) [ 1 MHz (10¢) | 1GHz (10°)
g5
Period (time) | 1ks(10%) | 1s(10°) | 1ms(10%) | 1ps(10€) | 1ns(109)
ey S
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Wavelength: 8 Y3 Il ZAIl § |
5 +k te¢ WDk LGu s5%¥k W9 jJZ sLzu 306381 &P
LTDZ sUa WGu U1 21 #%#7 ULB#HT § K1 &b/ kRTkadb &
Ut TG sk tiB2PE 4§72 Uk OFt DGLZ g &G
Y (] Z DATW@ERPEL) GHEBWOBC*YZK

v

A—f,
| ZT3 1 *kyZ2 FIJ4C 816D
1J1

7z T 3087LjT3 oBkIIl  tbqp

£ 8 U CHRIFIROREISHI &K YT 3
+53B60+58Y%¢y+ YoHDYE 2GR rylmlﬁob\rﬁslbbb

DA LjOZ B> & &

+53@EMHSG UGB TOEUEAGEBRE Tck3 | BzUIl dE UI «
LABUB+E LPAWBEZERETE&+T YR #FWCIKO Vjs¥d 0OZ+#
VY3 ZAly2+¥ GAC 3B 6 YW8Z B(ta =K 207, 28 Y Si$y Ayl 3F THOZE 6 Y ¢

DEY U «t 0, 25 m

Amplitude :Z* UKy G3
Z-: Yo+ oG EE D6 3§
ZKEeBI § dz 2
5 #

.AkT Ukl £§5337b3bUps
S &.dzLIB I s 0 UZkk e Tdzsdledskey @bl
jZ j%#ad OIt+0OZ4BEGESHBOPEN L 1l T5E3

7 £ Uk2y(0p 36

| B¥& 7T ¥Ad)-By t B0
nt 63 dv/vZ -ff Z# Uk

LT kDEBJ & F£+xk 1J
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~

57 1 3 EWKTY G338 UDGUNER I TCEBOYS Z

L2720 1Te za TkI& OYTY £#1 C LVBEIkHIGS LI |
DA LT sBCBQ

wavelength

. |
Iq N \/ v " distance

Amplitude

pressure

Spatial pulse length

dz&gAdplitude) Z+ Uk Yy G383 y BGEIWEBIIBBREY 3 :DOZH T O & &
jZ 7+a 0z*xC 306351 Y2

I21 $5@cBEVRE ZUASPEWE2F Z/CEH O YEORE Z/CS3 66 Y
jZ s0a I k/

| xf=c¢

Sound intensity: 0 Z & * @
DYKCZz9sIl s&1s8 UzZIlzzgsl sé& g JUADIBTTEC

N~

(Watt/nf) 7 Z nt BU3 DALY 5 B[IZ3Z §
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Sound intensity level: 0% kK Y (i & E&d
AT @W#dDAA 506357228 s5%¥kzZ Wg JZ2 0%xkDT 07
JL) UZKt Jg Q@+F®@mBJITADATO6 Z BlaetesiyUCl Ut
#T kY zC DBCT RMAIEAF>WOT)Z
Sound Intensity level=103 Iogll— [DecibeI: dB]

0

DA LjT (DeZibelGdB) VFkckZ & & 87 5 |

Sound pressure level: U # k YIBH@ 2
SHT BFOEAHEJI s5bHb8728 s+tkz WG 2 Ukgd di |
JL) Ukt WNGgieaAbd VBT ZPRSstra FROC O

#1T kY zC 0BT R\VPBE&CF Pagal)

Soundpressurdevel= 202 log g [dB]

0

~

DA LjT (DeZidelGdB) UFkck?Z L &+m93 I

Infrasound G *F@YUT3
(<16 HzpA s UT C szi uby DATGAZ Wk Gokc2 +1 k B
+53 LKCSI & ZTt0ls 1B6+F3 Q3+p QFft IS C
dzg§B &0

UBp bDATGAZ WkBkEAd +21b3bWHp&A +BYY GjTE3K T
| BKYBkpbBao U7 +DEXT L @&v#MWPBilises ARBE23eHr s DA
UYGT3Z g DAYITX 0 QWABBE T Kt il TOESKHGEB) |l | 1B5Hk&
DATI s5a7TBI 5a7T38BfuT3%#YT30+®6C |
:(Diagnostic Ultrasound) :y 2 |l TEE B & Y 8
772 S0UBO&HztzUuUUBp+y KKk Wwa8Z+fl kbe 1Jg DZ
y2I1 TEVBEIDAS DASLF Z SlyB+¥2& 06C szU0BI &Z7+%
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s ZZ WL dizc2#1 LIB2+2+YZII3GE k@op@ler Qitasound)s b § 7 2
DALT OzLBISIA+q $ETERAKAA GIBY +y K T+

Frequency Ranges of Sound

Infrasound Auditory range| Ultrasound
<16Hz 16Hz-20KHz >20KHz 2MHz 30MHz

e

I <
| E Al

Com Fort 99

+yk0dZ UL dc2+1 ¥BpeClu&®DZ 0HA LIAHI+F2 &
(Siemensd) ZDFELICB 1| B¥é& UBYyTck3 DI

-UeB+ 07
UBBICYFD g RARBBBZ 5BC UBBC dzy7T Tol 861 & &
OTS5@EkA g Hw02bu23Al 8&z2BTsBZTBk&EEFTuyI
DA A+Y Wk U2TUT WUg dA s5ZT3 5%k L e&+2 QD
dZl Kk DBXZ UBBCBEKkp bttyeg 5171 3% 08YQIIBIFEE &t T8Y
Y21 TE€ERBQYZ JTddk S0 a2 UGOBECS L Z72+3 ¢
DA LT ULVUCKIZ4OMIUOS LU KFDOSPUHA ¥+ 6

OT kA8 +53Bb0 WYSIWZAHS +Gi
té& Ollp & DGO VI L2Tzk3 1 ¥kZ 0BTFO ULt ¢
Y $2 DAY 5A3 (CROBEOES 298 BAIDBEE WE LK Z 7
L 8U03n/s UT $+¥p H&APUBBICY kDY bLje+fa BHYFTEZT3
14502118 ] ZBt $bt U&ACIFtHZZWIDHBWE0B M/s 6 6T g T ¢ 8 ¢
ZB3722TUC s5%kZ VUY$2.DAKEBIVBYSB LISz WY + 0
Lt e¥2 QFdHMeA+ I aABEBE|B T 2 I540amis UebBC dz5053
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T Bl sY*Y*T sHEFEEEZ WEINIOXIH $3B+
LATYBEH JEI M IsBR3 ®i I gISTZEF DB RS + LIZ

Wavelength (i)

[rpepaa————— ] B

Amplitude
|
a
E
i

dzg Wes sl1zzZ Z+#UkyG3s8Z 13Jg QDALTLILAN & @
EYSIZAIS WGU tBG dic2fiFb2 BtYS BhtZ DB T cHE

(pendulum) $§ Tt B L1 Y =z

i To D#ad OD4L+KW ZWk@estEd ULUTUbLT B3Z zcCuy
ca ZA% ELT sabkt Tktl& sa ZA§ dx& |
(Frequency) O 7 kb&SBZ UTpkBT 2 abhzA 1 AssBGERO  UI#BLY I
Lus+7 d¥¢ UWFPos s WET & & @ T GDFEEKIKT LY & BT
DALZ TIPers 32 6 s5+k ZbBb3bUpS SHT S qZ &
57 DATc3 5sb6C uUbp*k &Y 5B17J

L]
AR
f 1y
[ i
\
L]
]
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sb6C GUBbp¥kZ DATc3 WG jZ j*+d OZEIEA $ UCH *
Herz=Hz=1/s | Z

(WavesflOUCI 8B &0 +53%
7 UYTY & g+#1CZI3 z2A%+0+kCRYUZSUIEFT & &6 ¢
VGZ télls QD#T Cibu DhBE23 di DEIF @bk Y
d26 8B 0 +53 LGCDA3ZATSULSLI/ DT +8Y¥EWTXE D

L'ﬁ Y e 1 I /A
‘l \l 1 | "'I;.‘
| ' \‘/ | [ |

. !
*¢11¢¢x4mixxiu,4

B

7 2 ] # 3 BiyB3adl £ Bongitadingl Wadest G | Z:AM-AZ
jZ $U0Uad VNl kKAS D2+ BRABENGIHBOcQ UGBS

| =cff 1
$+ZDHYW E Y tBEe dig Sﬂ'éi)é D2+ kbal3sB+ Y
Jc 2 # 0k BfResolution) VUkYyYublLITe TLI UkET did kbe#
Y21 TOABO Y& L) ¢ 20 #0Zdz2adlgk H1ZHBEEBZTCEIQFPH 2k C
DBHY sbkaqsS bkp 12z
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Frequency and Wavelengt
Y3 ABIE ZI18 dic2+T1 kB2

f=2MHztof=30

Frequency range dzc 2 #1 k 6 8 &

MHz
97
Velocity of sound| ¢ = 1540 m/s (Tissue) | UGB @ ¥ 1T # 2
Wavelength o= cf KYS I ZA &4

Range of

o= 0.77mmto 0.05smm| $ § TC dzYs i 24
wavelengths

T+CBE¥Bll TC$BEYE2+Wc 27
( Interaction of ultrasound waves witth tissues)

sEEXHEH®TFaq diJ kbe d2 DAL +FS5BCH+HI2WELAHACESY 1
jZ j%¥#da OZ+EC8&1I UJAQD

(refractionBT c b 2 §
(reflection)b T 1 Q2 §
(Absorption)t by 7 20 Wc 2 & &

(Attenuation)T Kk 0 BI b & T Il S
(scattering) Oz 5 k d
(diffraction) Oz k a7 &2 UgC UL

(transmission) Oz k bk U
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Heflexion Sireuumno Absorplicn

t266Tq did kbR LZEASBRVE AHG Z

Ultrasound Machine :3 KdT3 V27 T

7 Z ] +#d OIHICEEHKYSVEG sRY S
$EW 27 TICKSH obY[Sk DEES BEYEDCZ d7Ft 5 *k 3 K
27 T OBREGYET 77 siBagesSty?2 #2kiYek all aq | § $R2GEB\F 2
723 bC+2+ C¥FOUYE ZACEREBESE DT L5KkTOZKkaE8TBT2
UBpTEKBU1SHFT IS O & 2+c DB kA TaSchE@aphy 7
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tzu Ut Z+k & 2+DECKRT sZWYFWIG5 BC 2B6WMHBTT &
Olp RyUz3 & su0+GhyyRImNKS sWFRUTZ KI2A
+53b0 #2+FUCA+y dz3+06 T2 3sZBTlJa TIHEFTTARIIG 0T T

DaT Il BK:¢

A Begin with a new patient A B D
B Enter name (ID)
C Menu selection, ¢.g,, abdomen, thyroid gland i _
D Change of transducer o\« J:J:J_J;_-J_fﬁ_luiﬁji'_} -
E Freeze 8] oJul ]l el ) )
P G J 8 39853859301 3

- , ; CREHEE LG R
G Depth gain compensation (DGC) L et 1 e ]

H Image depth/field of view

[ Trackball for positioning the dot or range markers
J Measurements

K Annotation

L Body marker

M Image recording

—>
N«

j+dA$fy bL20%2ZBt 57250%k

Transducer (probe) Tk J ae#d y2r
Computer Ba ¥k GE T
TV Screen Monitor (
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Transducer (probe)B C+ k &k $ICS EP AF+ Y

(Piezoelectric cristal¥ 2 + YTUCKBT bLITS5¢ kBt +yRj& TASBKDPY
Z 1S QD#T Bl B2 @ LBSBHZY 31 1FkLYg BICElen@nts] 5 A L
I +d PIT DEFBHFYS |IJ EmMiAtdrS Q DA UCSY 2 FIIGS B6 Y
D#AT BT T(Rebdivprdzdh 8 I| + Lj2 3 BZ #

BC#LJzc23buzZ QDA sAf+y tzu OTU¢RBITLZRIY:
dz2 T z ky32FCHEC SOV BHE 2 VDA QAT @8 dmEGduce3 T2 &
Z U LPIAS DHhE25hBER2IBMNIEZLIEE DE OBt 13 Q
DT Lj2 Tz w3B MACEEEI6 YB§ DB YQuayzschisial) OUTBZk BT 0B
5+ L) & 1JLIS ESOBANYTO5ECIkSD bIKATLY ¢ k Bt # LI LI T =
5+ LIBI@MPIFing) $z0+FYI BUCZDALUTIS ¢ KB GG Z DY T T
OTUckBT JA+3+2+dst¢ ooy 68T tE+Z +HBLEY
t1es DR K § DRILE Bips 26 @JL) KYSNy58+2 Qdzd OZ#E
D# T (Qbeil@tiond 3 b Up § 4R TIKTH Y2V K&

DT Lji2Tzk3 Ol ebtl s DhAB23 di Lj2T
(Ultrasound BC*#LXZ ¢c28bud yYy2F TCSbBbOoYS
03%Z DA$3*+¥TUJk BTDAILIZZELS FabsdRger)

UB C* k 2 B8 BIZIDRGYHEKY SsBTU € B B
DAKT OIBTT 2%YTUcCKBT £y Ljé

Z UVg*k Kg Q57 1 #d 0OZ*{L2 isTBCRHEFTY-E0H%IS 2 65 C
J2Ta dzy3+i0Z g Q 2+YT5akkbb NEEK2 D TCORS
dzck28B QDALJCBSB bt ubkK

dZc2%1| st1J 5kl A*¥q| 5L KzkE dAi Iy
1.0 MHz |0,005% | 4,5% 17% 16% 9% 92%
3,5 MHz | 0,6% 15% 4% | 43% 28% 98%
70MHz | 2,2% 27% 7% 68% 48% | 100%
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Y21 TE€SB®ECS nt Ta & O2f%T kbaZ VUi kKA%EI3+1 2
£ 8 [Iypkst®Z8 7 #d OT THS bEBT KJisZbiyie 202+ C 07
(100%) 53 Z UC & UYQISIOS BopasZ ubp Tcek30 187 |

Piezoelectric Transducer

Com Fort 99

Transmit Receive

YLiOY I t Il T535U3bLIT5¢LIBY 1 Zz2gWW3EEOTU
DA BGZ VI2GUZASHE ®OALjT Sz Ljé¢ 21 b3bUpS I
tUyp 'S DALjcYIl $ 2% WCE BI§FTsagsmiter Z
137 OTUCKkB®E20drg EOI B S abBbLjt a3 +7Z
OZF%FC 1J7 OTUCLIBT ZAJE&EB $ & 5Biz2 aJil

DA k Z T kRecivep Zt3X§ 1 + d
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(Quarz = SIQOUTUnnnnck BT GBS #nBin2nd nZd Ubnhilk EpEndm LITh
Fnnn2+3+08) 3 VEknmnncdT kSYILICZ ZABnnna S $LJ Unnnl
tnnné sBnnnC Unnntll $S®OFNEZARANBONB
QDZAnnniT nnnna2Z s5BnnnC Unnnt L) IJ

UGBS +nnni.ZDAIMmMmmLT ZIAETGELIKSvnmddZBt &
527 | aPress BOA® dZz Lji2Tzk3+%k &VYKC

K5g*nnT &tnniay znnWy OTUnnckeE

tnnnd NDYKnnnC Knnn2BIlt stnmEmaWLj§ nigm
dznnnea33 WUDnnni YKnnnC K350 B3Dih ndzY zZK3E#m
K2znnn2Tt tnnné UBS*FnDPALX+b80nod BF
s+¥nnkZ Y UDInnthBy32 bsnihdz@ngigk B n W IY fika $lbnhnaf @ kbn®
DALT SL0UB+&0s 3@ YYSLBIHEC CHEL I &1 DELBU
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s Ljekzdao

Oy &I TCEBBYS

Il

}WWM

I b2TKYnnnCzZgY3 DOTnni
UnnYTY &n

dnntT

CS§Bznnng
tnné DAannkiT OzZnnkY
tnnnnnnnnsydiyg@dAmmmmYhmpnnBAQnnnn

. DEXTKY zp 572B¢& d2*tkbkFyuazZTk:®

(Ultrasound imaging circuit) 6k T BC#y UckZ§ 21 62

DI BZ 1 HL1I I J X WS
| BGZECHEH CREBRCIERE BD
5

Y7 § +t0B3EBC+yUck Z3
T g2t L&+2  d7
K5]0k&+7 y2FTC8BO6YE 21§ D#T bTl 0258
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OTUckBT #yLjg¢ 5%k Z NGU dHpHETSBHEEEIBK RS &
STYI BT 2a7 @TH2ILP DRBEFEZYVRKAS OT5¢kbbkT5¢
D1 © dzZFt Y21 TCSB56 Y DemoadbdidB + & UICFBE K 2I2RU @B +

JAKT VzZkY s5Z2B&Ets a8

Pulse
generator
br 3 A" Clock
nubF Time gain < 4 KF
Compensation
AOFO3T cv x
Y Video
Transmit/ \ 4 Amplifier
receive Radiofrequency Demod- €V XMMO3
switch > Amplifier > ulator |
H K] NV xMmMO3h c
° A HH IOH
Coordinate Y
computer > Image -«
/\ ObHy 1t memory
> X X M F
n3TFC
2t _H! OB
Transducer

FO3lOFp nu
pt yt bCy KO

FT 211 AS pOXEHBEFBTRB&K 23 O1 67 NYTFEF 21 TC
DZ 1#d 0zZ%#C WzZbBt
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ELic2b8+Y#2Il FTOXE

DT Il $4aés.4 ai3Hd B8AEHICKk b2 *#Y§¥PBITYE IWR &

( 1 ¢exs2 TN BT kT3+k s0aY WL 572%¥3yBHVOAKSD
Transmitter dzl 2 11 ALjY 72 $Z£i ZECOHBPULTE VIl & zsuZ)U Z |

5b3z228 UZIl BZRP Wk & B HReceivedZl B@HK 288 71 §
Z sSu0Bkt sUCIBI &tzu bTIO28Z 18 DALjT
Le83+Z 1 ¥kZ PVYgastzees BEALCGBWIYB WwWAF T GRE
0Z OV 2¢RMESHRD YI3Y € ZUSBHERIANLF§k2E GIZC § 1B10 ¥ & + Wc
L) Y2 IIZCRRABREBE &8 WNYZTO3 28X +2 008
DAjT Wb BH3b0 | thaosdeed K+ KV § 2§ AT 3I6 BYSF LjG

2d=cxt 2)

t2fcl ©lagq*Pp’Z QLUCIBI szu*Fk2TGIBIKTS3
| A+ RE2Z08B&BIA DT g2zt & 1 B¥& s5BU3 d:
y2F TASBOEXT 25C QKcéBI IS DaLBGZ OT5c¢l
BTT Uezd té& UYf did 2+k23B tahsBucecQPA KKV & 2 §

DAT Uk é

LZUIlBB+FkBZZ U7 sk2T0G s5#%LJ & s8I 2at |
DALTBSBT O 1 Bfé&+ygl-

(Gel) Uk C
jaefT y2i TOBBOY&EFUA BgpstyYu +53b0 | aé+#
| Z JY4868 D T1 028 0Bkt OlpaGdt seé&+2 QDALj
2 0 +53 zp 2016 sYyF7T 1 Z YIS DALJCB ¢
tzullZ3+3 LYIp nkT3 €5k06 Ol pFKkVIB Z0ER
jae*T yY2F TC3606YS3 DALY Tkl BQHE HBf DKLY+

DAT [ #k5z23fya+*52BI & #pansducdll p |
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DALBLO 5BC K2TCS§ & & DIFuUO2y3ATST AEZFIGTYTSZ ZZ #+
EDTAI § K Q DZCarbb@®b + @+ tDEBTZ 23+ 2 Il 238 +3
Trolamirg Lj3 1 I B @

JUK; (Soggimsl gl Wl JLK) Sgal ol (g9 oSl wigluoldllo

Sender Empfanger

Amplitude
Ibendepuls 1. Echo 2. Echo
— -

A A

Zeit

B t1 .-
- (2 ----------

Schallgeschw.: € = ca. 1500 m/s

- 2xd;=t;xcC
2xd,=t,xc

v

= Der Ultraschall durchliauft die
Strecke zweimal (hin und zurdck),

daher: Schallweg - 2 < d,

d,

1. Echo

1. Reflektor

d,

2. Echo
2. Reflektor

aeH2ISEUSEDBRIIIBGCZ 2F+FYTS5CkbbkUBAKEtL &z
ZI'S D#T g*CbTq s5BC+2+DMIRS F22#Y 586 Wk
KY OT5¢kDb dzi#* S DEG+ K TIDOteassduidin Bk C 34630 Y
Uzl sk2TOal BT kT3 teadslucel & & Wi2If SZCRBZE18§ G D DA b
bTTI 0287 1§ DAKKYH K YNTO TAASK Buzdzit+téd s P

Uzl U2TGI BT k3 sténSducerl Z & £ 2 DAIJCBETEBID & :
(Te= 20d¥c €3 )

—)

G
N¢
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(PulseEcho Technique) T k520 bTT O2
dzl Lj5 z 0 It@wsdticel & k 1JE JI23 b b2 i ECR FEYXWTICS b ¢
bdEc Lji28 B S 0Bkt WLITLtYIRY TIESS0ECNGIAPESER 0dd 4.ji2 4 .
LYy LJTe & 13§ Q dzYll $bsbUps sé& £2%3+086B
Z NDygDAYVTg+CbTq sHEBH2%6MR ZDALIFRLF TACAIBBIY
bTT 028 t08+#ZIl W5kgbCZ subkt UK2EIBEBE
s5+kZ SUCIBI tzufYzkBUCZ 1J§g QdzYIl 8B &1
+ 5 3 b0 % 2 $HBWEy2277 | TRC SSEIORESGEIENEZ LjY ZMonitoriBes UL j@ + 3
V27 ZCSIBPOQESS 31U &S GAJCIEasSBIS E0Zx OBS5 GOB

dzg 8B 0 bl & CETIT®EM/K2zPIDBDEZ Q]

x==ct
2

Pulse-Echo Technique

Transmit ~ Recelve
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sbC+2+WERI S z2dzd s5+#kZI15 D#HRBGEEIEGBEE & 2 O
(SiemenddZA k g ¥Z s08+*ZIl W5kgbCZ

(Acoustic Reflection) b TT @28 VC3B6 Y
Qdzz 52 tu*2+Wc?2 ol p Ut $ RIF TZSUBKEDEYRWC V2T
Jg s1RAEV bTI 028 Ui tZbt DzZyBC & DbDTECL
27 TZOEIB 6sYyS g ndpedadices=BZL 3| TT 3 dzo + ©% 2HANC 2
VBT§UOBbE 2F VC3IBO6 WX 2 ) WA U§ &Il )z W/ T3 s
#d 1T kKY sBTGYDAZI TIGZBEWCcRZ @

/=Cc3r

Origin of Reflection

Acoustic impedance Z=c-p

c: Velocity of sound
p: Tissue density

Small difference in impedance Large difference in impedance

Com Fort 99

sbkp OT5¢kb y2F TC3BdYS dzl 2 | bk aFlkz 137
ZAS CLT DRAWGLENO@ZEY bLUBbkt bLyubeé t&+2+)\
(Siemens) ] Z sUd U3NITT3BbL)p +53buf2+Wc2 :
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DA LjT
LSkBZI &

D# 1

Oy &I TCEBBYS

bT1 0235

Sabktft

t 0 S(Wahdducer) a é + TyRA T/CSHBDHRST

5 A Amplimge)Z + ULjy G3 8

32 Tk

£ 53357

s Ljekzdao

5 B

S AT
OT5¢kDb

DA LjT

£ 2x0kET FRIFZHEBFEIWc2 &8
i ) O - | syub;
s2+FWe2 y2F 20 35 37 % 02701 pT71q
UeeC| yr32¢71 A [d/] tyba
¢ [m/s] U3 Ref.factor
Z [kg/cnt.S]
5t I 8| 1490 m/s 152 0,997 0
Water (Kg/cnt.S) (g/cn?)
§$p 330 m/s 0,04 0,0012 0,999
Air (Kglent.s) | (glen)
& 2 # We 2| 1560 m/s 164 1,055 0,054
Liver (Kg/cnt.S) (g/cnt)
5 2b &Il 1400 m/s 138 0,928 0,042
Fat (Kglcnt'.S) (glcn)
t 2 # We 21 1568 m/s | 158(Kg/cni.S) 1,058 0,054
Muscle (g/cnt)
t 24+ Wc 2| 3360m/s 722 1,58 (g/crl) | 0,614
Bone (Kg/cnt.S)

(3360A £ Y+ Y+ 6 50 (330l M ¥ V+ & BE & TR GOHRE - &

DBEY Ukt A+Y$Y$0b0
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VdkIl #ZB fIIBRESR b Y DB 32y 2107 CRIHG WG
JL) & ZBt
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Bké*a U3ZITT3 dw*d Z +53 bu*x2fFWc2l B2
bTT O238 &$ZBt &Y#$6 20 aM #DAIB2ps 24+8G HIAG b A €6
JGu y2F TC3B6Y3SDALTIGt b2 TIFT #1Td ype& A 1JLI
£2+Wc218 Dagq LPp OFx6 W7 216 & y2F TCSE
e Y2 TCREDORSZ | §2BHii+ddAywyYZ 2 DA 03§
DALZ+FYT3 s5Bxa &1
(Amplitude)Z # Uk Yy G338 2Tk 533Y2MNECHIHG-DF 07+
JT $ZBt DZyB@o$B225We2F¥WER 7201 p MAts & z i+
Z LUPRELEWD LIZIDt Axs PET I HTT ORSVEZBENT 3 HXK
U2TUT #2+Wea+tydt PEFSUWSEWweYsU2TUT  +2 + We 2
YZTO3 AKBTIRO23% BIEYKY G338 & + By CTod 5566585
DA LT &CI B
Ahzrlcl'rzcz
A) f1C1+f2C2

d7l 2 1 g REFC

= +Uky G3s D
/’»«\;:}_.‘_ . N =~
= \MEAni LY jJzZz DAT
i
ﬁzrlci'rzcz
A) rlC1+r202

== | - YKC 5%k

DAY635 jyal B [ 13 pri@2 s
AR ~ HF =
Z * 2 Li€ I

yel TEsBEXE T +2|" " Q"F‘J_2231

Ar §Y ] 27 DB7 .gi TLZV 4

37



JYy @I TCEBBYS SsLjEkzda

U3l 7BF ZC3IHO YEDA LIB Lja & z U +22rWZ @Sl EEEYHsp s
DAT DODTI O28 U7 &ZBt Dz ZDFHBG KB&E 01J LI

2
_R 6&8 g/’C Iy Cﬂ
l, ge 0 871 C +r czg
023 72K @RBIITIKT3 y2F TCS 66086 O Wwaii T (8 PUEETZY
] aLjm (ImMpeddnce)

Z1= §xcl ;4= pxc,

+7 I (Fa)) sQZB@ANS +Q 1 Y+2+Wc2+5+0 L2t
QFENT TS5 Lo & BY  (B&b) b dJRVEEND { 1QS

(Bone)
JZ ] +aKPLASE s k2T0IS ntbB3 BU3 ¢

AR RN

c+¥2Tt dz3+¥Eg© s5+kZ 2 Qdxu
s*tkbp ZI3*2+Wc21BIhBU3

Z Dhb2s y 25l B[QC SdBYOSYR /T k b
dz3+ 3 U¢ g {DecthlEE1 dBREU F Kk ¢ k 2

Z 10§ DHYob ksguesh £2+Wc2 FUceézy 2l TFEHAWS 0
JL) 0238 72 J G3XF TUCBTHEIoOY

Z,=158kglchs Y |j Z DA Tc3
Z, Wz3 &KE ZO01ZL) Y3H VTIIHG VR LCY s5BCHEFT I yp
S 3l UTB% (4 7Dektdy 2l TA ORKS W E2R kg/cms

O+362y i FWHB0 BE§

Sj arl

I+7 &CiBO &z

_ 4158- 7220 1%
T C722+1582

| oook

_R %uscle Z
o C Z

muscle

38



DY yRITCSBAYS SsLj€kzda
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bTTI 0287218 BTde dw#+o+RiIHB2WVIKk2WZLI0O36€K
cFUd LYKC s5BS#gp U7  sDBEHE  TH28TH32BEWICS2 #dZ
Z NGu 1 ¥d bTl1O28+#2QDAKCEYIl 1 22Tt BI &«
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Reflection, Refraction and Scattering

gh interface

Com Fort 99
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P(x) = p,3 1" ™

(ExponentialFunction)
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Absorption® ————
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DAKT 0Oz5kd 408

(Amplitude attenuation) TkauBb#&T Z+ Uk
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y2F TC8BbOYS Z S Hitrans@gep ab &7 DHF BV TAXBEYED
dzg+¥52 1 BIBR&WWGYH

Ae(min |

s+k7Z WU BiMZ+dkg&EIsel&EuYy 21 TCS BWIYEEt JT B
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(Reflection)b TT O2 §
3G i 21 TCS
T y2F TCS8B6YS

BkeéF+a (ZuZ)l 803l T§8& dzwu+o 7

bTT 028 z2kC z2C st0s+7Z jaets

Y 0 B k(Pransknitted puls®z k b Lja z 3Tz 3(Reflected pusB)EE 7 & y

L ZAAir) 7208 ¥Ppaofttisfueh 2 EWec2+Ucé Z jJaz+y W7

Jg ] Z UTstalreBektpnpzA1 bTI 028 s C+0 s5a6Gdt & ¢

U3NITT3 dza¥os*pZ WU 18372 QDBTICB+

Z sUyp*2QDA 3+p WG WT 1 Te Pp L&l s
DAJCB 2 s5BC Z BC

Ultrasound REFLECTION

Occurs with Large Differences
in IMPEDANCE between Two Tissues

AIR

LOW Impedance

SOFT  Meoum (z=.0004)
BONE

HIGH Impedance
\ =
Apocus 101 2=12)

2Tt 01 ZT3+¥T 201 BYBLie+alGayal 98I BBYSZ 01IT
L & DeDBIYYEK & # dimpedance Ut O3k E338 50k U3 T
dZilyplls $+FpQ &2%

TISSUE "F=75°
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Incident pulse

Reflected pulse
L

Transmitted pulse Z

~_

L Zbt. sDBkkcCY yS8Z%¥5g6 1 z22Tt sYKCQI 3Rl zcy
o +352 7 Zdlk $&Bxk G yzxdZ Dzl DT BX

ti%vZ DA Tc3 TLBG t

reflected int ensity(W /om’ ) ) (Z i~ Jz

IRC= =
incident inf ensity(W /em ) 1,+1,

(Absorption) :t by

tells DALT tby PNi*F2+FWc2 & UL $ZBt 5 %L
dzc2*1 kb2 Z J7T dzZCB+UC&Il S &35 LDAYISY dExill #2:
DALT tby 5BC ntb3 & dw2+%1 kba’Z

LU5Keé QUBYTEk3 zk2 | BZ Z 5B 2aBE Byl s
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Ultrasound REFLECTION

Occurs with Large Differences
in IMPEDANCE between Two Tissues

AIR

LOW Impedance

SOFT MEDIUM (z=.0004)

TISSUE "F%5°
BONE

HIGH Impedance
\ -
ALpocus ot 2=12)

Ultrasound Physics - Reflection Ultrasound Reflection with “Bright”

Pleural Line and A-lines

~

DT SWkU21 3 DARTVORE A2 Bt WGy 21 TCEB6YS 2
DAT s5B+aq LU2T«

Ultrasound Refraction

Occurs with Slight Differences
in IMPEDANCE between Two Tissues

_anal

Faster
o Speed Slow Speed

N
AL%bocus 101

Refraction causes Edge Artifact in Carotid Artery

e DTI O23 Z#rdoidRREeryc ¥ 8 & 2ITGUY 21 TC3 B8 YS
cTkBadzZ. W 3 BEdgdianifach 3 67T TekO6BS 1V
DBEY g#+#Uad 0257k G38 U3ITT3 KI
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Attenuation

Gallstone
Shadowing

Energy of Ultrasound Wave is
Absorbed by Tissue with High Attenuation

Attenuated Wave
(Decreased
Ultrasound Signal)

Air

Soft Tissue

Bone
Gallstone

N
AL%ocus 101

Attenuation causing Gallstone Shadowing Artifact
Ultrasound Physics — Attenuation and Absorption g g
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Reflection Refraction Dispersion Absorption Divergence
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Refracion BTcl 2
dZl kb2 | £#PpZ ¢ DAKCEYIl sBC¥2FWc2 &YI
Ui &ZBt & z2z9BCZ+*2 DAYl Bké&*a s5BC Ut
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DEWY sBiH@Gdt DEEGH %7y 723 Z
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.gallbladder o@sts  a®cites pleural effusiongk 6 AEIBA 3277 U 3

Bladder is

Anechoic Bladder

DA K Tanétkolc 0 gg+CBDERTIIA+3B20 $2TU3 1J7

(kG CY EITBiyperechoic
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Hyperechoit Snnnnnnnny db &Intmsmrgitemingionamsg mmnkn r

5 A& € 2B
Pleural Line is

Compared to

Surrounding Tissue

Hyperechoic (Bright/White) Pleural Line
bT1 O23 ZpléuralDiiek ¢ ¥ & 2ITGUy 21 TCSBOY
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Liveris

Compared to
Right Kidney

Hypoechoic Liver with Acute Hepatitis resulting in Darker/Grey

Appearance

tyabeée & 1WCBFUCE dz€Z 2+Wc2 DACZ 1§
hypoechoic d725 Ok DBTI CB+f0d0 Wi syKkTé& L&l 3

& 0) BDechoic
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S mOdmidnén Téft kidney cortex Z nnnnT  OnnnBhiB s kn

bTnnnnnnnnnnl O23 Splden n n Pareanchymath d Fn 8 B 1
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-~

Spleen is -

Spl
Compared to s >

Left Kidney Cortex 2 Loft Kidney Cortex

Spleen is Isoechoic compared to Cortex of Left Kidney Cortex

& Y21 TC38B50 YsS8Z 153C3 00 I C 1IcBI2ABIT A bdpd IOR4SE
IJ5 Ok SpleerdPatenchymalk U & 8 T VY tL&t kidney cortexZ 137 21 ©
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(Frequency and Penetration & AT KyS20F#TX25 Bo ¥®8+Wc2 L &1 &
Depth)
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cZt &1 38 DAL AGHIEY X@EDA kaTé Uk | & GDHB3Y0 § |
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( Spatial Resolution) VY bk T @
dkzdo I13BkéefazZ +53BG+F] dl BDAS I TRIBYHT T Kkt
(Axial Resolution) VYyEKITYE3 K. HaT3EBERE+0 5360 DODABKT
y2F ZC3IFO YE Z LVYybkTe sPp zkI ZylXF FCRKDIVE
Uk Il latéyal dolutionOy by ZUAYS dzT2318 [ Z TGNl Bé 1J7
DZA LjT

Spatial Resolution

Pulse

duration

Resolution Focal resolution
>1h ~2-3 \

Com Fort 99

lateral
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.(Siemeng) Z
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Ultrasonic Field Characteristics

Lateral section
through sonic field

AaA\
A
JX

L\
A

Nearfield

Focal range

Lateral spread of 1

Farfield sonic pulse

L\
\/ A Axial spread of

Depth x sonic pulse

Com Fort 99

(Focals § k C JNeqrielfl) QY TC y12A4 XX S BB Y B BEIFE O !
Z 7 BF Y 3IT d7T+YST CU.BAAIZHR (Fadiskd)s 9 TC  rafge) Y Il §
(Siemens) 5 Z 1 ¥d &1 ©OY 5Byk20i WA S H

£ 2 £Pfdbd] a & 211 T C3S E

.DA k Z Trénsddcerd ate&k 7 y 21 TC
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STe WGU 1 ¥d DTT 0238 Y2 pZCSSIGEAIvEN S 10 DAl P& Y -
JGi &dq .DABABTFZO23 stabkt N7 sWkU2 &
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QKI2IBY UTt TAK3QRKT QES +43I1l W3 72 s5bC dZ
L& Dk U5keg 4 I b 24 T ss8BHA SO Edelpllc TY 3 *

Z g QDBY 5 AjS+ PBA &t 4 ¥1¥.4 D&Y TEEFH G 2271
sAD ST Y | ab@ FHL) ©H p2 182 2lc Yyl &y & Ba | a
Jg & USEBt@scavner) | B& sy d dz5Y531 6 +RZ QIZ 4ié
L et kB 2 F TokpEk 2 VU3a@MHZEDA 2 A*xY BLP |
S0BLjg &Y WL VYbLITe WG Q35237 MWL) Tkoacgl
ZTkt 2 Q*dyél sdt Dh+Y+e2B*313 dz3+aT2s+#
§@040MHz) &1 Y DBYI dxc2+1 KBSBLEYY BiFLOS DA
56312 BT gzt & P Bgai FTAXRFYXKB 2SRRI ZU
dzd &2 jJ TV 0#%52

dzc 2 # | e YS I dkzd Y21 ZCE8BO
Z+2 {7h 8 dzc2+1 kbe |
JT k AS
Frequency and Penetration
Frequency ~ Penetration  Applications ubp TckiBba&k3
UBpTCck3] BrZ
25MHz Heart, Brain (TCS) TCk3I K ubré S
3.5MHz Liver, Spleen B
5,0MHz Kidney, Pancreas
Muscle, Skeleton Ubp TC¢ kZ3k &2
15MHz Thyroids, Vessels g : -
Endo-sonography Ubp TCKB3k RS
10MHz Eye, Breast LUsRE&E We 2 | Z 2
Testis, Finger ‘ , )
9 ubp T
15MHz Subcutaneous t | : - 11 IR G
structures J UBp Tck3 Kl
S20MHz nravasoular Vs~ £
Skin 0
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Z N7 +53 t¢& NI yRpKNESBD YEADT @EiI & &
VI KY s2%3Ff2llaq*T #2+06yeZ DT ZA§F28CCE B
DALjT OIBTT jaéefi G Bp T¢k3 OY BBTOHEDS

DZ Olip i #=iPvobep t 1V6BI T CS B8

(Linear array transducer) Probe] a &+ 5 BY 156Y & &

53C By2l E0QYFITKE s5sBS*Ep s5Fk 8135Q DB\
LEC 5%k L& DY WAELEPTUESKIBTS 8L of5 U DH S + 3
V21 ZTABEPYSOTO2 WHeEGYBaNDP SFRU S2z0 | +#Pp.
DAKT TDB Ol p t]72D 31kg3 thlép IBZBtQDEY L dt & W2:
Ollp dZl L2l BUT Y§ &&1 8§ tUCB3 & UOTBeékb

jakiT TkBY

§

-

(Ren) KCBXKO

(Linear array transducey) l Bg¥d 5 bt

DA q WA Z]) #d2108 +8T73B+2 dzC BHSU
Jzk+d ]
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: (Curved array transducer) t |l p&a éFR & YP b d#5 Y!
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zONHWBXT 1 BkKY st zxiedBl Wg@AAJBRIZHKEe zp

DEY Kiai 6q $2k7CBFENZerdecdaddl I 3

(Ren) KCB+ U
:(Curved array transducer | b & e BEK &
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(Mechanical sectorscanner) t |l Pa& kT I 21 2Kk ZBi

20 Ot s5*%FkZ KkI138b $yBZ QAHWEHWT2L ECIHO ¥
bTT O23 =z p lys2 FiDEAEHBICYEEGI LU GZ. 5408 BBT BeBkkBTZ+ L
Jg QdzZBbu% Bz abCBEC IB+ L) sBZ LdPafA2TSUBe kbEITH Kt A 31
jae+1T OlibbGHIZET BGgOT sk & UTSEEKD bsdEd
tC+0 s5aGdt s¢& sAFyT WD2TU0U3Z 1Yt IDB&ETK Z¢

57



JYy @I TCEBBYS SsLjEkzda

GTkDB zp tz0 +dGKkQKAU] EEERAN Rk BE2 HX
dzyzslh #2+cl © 72

(Ren) KCB* U
(Mechanical sectorscanner) t | B& éBERK I
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:(wobblescanner) t T Pag¢ktT I 121 2ké
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tdt BTN WS I #a@B6peET bsbUp s o HiblPE8 k & 8Jl :
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(Ren) K CBXKO
(wobble t I B@EKET I

scanner)
BE&l ZAIS & g 2B

Linear

i ‘, |

UBbp T¢EkK3 zk2 50172 QdKXE2UH
| +d (UBRE&FT LYIp d5Y53DBEYP
T z2HEL@2+¥Wc2 +53Bbu0%kU¢ &7 ZIW
.dzd
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$ZBt STk Z
Ki 6GZ z LJB
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6& KS0B*é& +RFWR 20Z¥ bEbXHis & 5BCBS I L
B Z I8 6& DA*x3+27 LY TT 12 B YAHRKOQY S Z
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S PEp b&Qdig# ZEBIING IFTBREHIVEp2 JG Uy DEFHMBSFEYY
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(Ultra sound waves) JGHi2 F TCEBA TS

Hyi Physical range
20 kHz1 100 MHz L9 TC di Lt

Medical diagnostic
L9TC FYIBTT |

1 MHz1 15 MHz

Sdig s B5Q0U $cp BN LGEE ETE Z
Jg DEBYWT Q3 +#ZbLIT5¢kbBt $yLjg IJgQDZ D#Jd? 0z 2H
ZI's J#Yzt sdt dAk2Tzk3 syGZ+2 Qdzd 0OZ+#
1 ¥d b YROIFACSIE YA [ 1 #7 238 03 BGa? PG B FEb a
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L & dZ 2 IyEKi2TECES+#E®IVE dZ 23 #F ZCEBRIMETUCBT b LIT T

DALT UKkl sbkg8blBs5aq&kEf REEBVITIIOIITD

Yo dwip YGS I 3 BREHECT RS +PE HHC 2ABBORKAES+ 3 7
VUK § 714 BdZ2 K R3ka | OB+ SO & QAW IYOKBET 35BT
1Z ARKBGRI S Pp Z D@3 QBYTY DEGHF 0T &Fk Q= d
Y6 d ORKE G0 #0 TRABDERFRPE+)E (PAz5 2 By SBAT
JE¥da s5BC #FYIBTT +¥ K QB2 I0HEE g | HNEE T 2E

DZ 1+¥ad 0zZ%*C tCH+o L EAUBETDE [

| B& BTl s6C 23 ZI &2 z2372QlI 7
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Jyée P zlyé) Jye )ogy

(@) Transverss (b) Frontal plane (c) Sagittal plane
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The three standard orientations of slice (or tomographic) images

Axial,
Transaxial, Coronal

Transverse Frontal Sagittal

(a) (b)

Oblique Slice: an orientation not corresponding to one of the
Standard slice orientation.

(Artifacts) & 2 # 6 TdHP=FI5 EB &

Jnnnnnnnnng QDAnnnnnnnnnljT Unnnnnnnnn!]
Unnnnnnnnni 3kYnnnnnnnnndd WwanlinTh@dmmmmn
QsnnnnzZz*+3 tnnnné Y DEMMMMEZ Ynnmmmr
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Unnnng QDA LjnnDEnL§rknén nzChBr nznrpn nldhnpn nlhnthShZn ¢s2n
IAfnnnnnon3BZndammmmihnKBERKGgnammmaATT 2 T|dznnnr

tnnnnnné IS Bké*Fnnnnnnida S$nnninnné

20l Tnnnnnn@hBoviahné Unnnnnnng QeABZn Wn

Unnnnnnndkll Ol pdzmnammmmmad 2 I3 kgmmmmmmaé
DZ O#a4d

(Reverberation) 6T Tek 0 BS DZB

Y21 ZTCEBOYSE TekioBSZ Ylihd DAAHICE 26 TvTeekkio B8 DB
dZaF®PpZ g QDALIBLGO Lzu UYFeée L iIRFIWEREH
] aéEAT ZCSIBRRI ZCHHO Y o DB B &¥FF25 20 Ut

T kbd $e+2+#MERZ IBERATXK L I PpF2+FWe2F+0bell
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U 1 $kZI1S DZALIBS BDANT Sy pl+i2 BeaBjRYati 4 3 TAZ#33 -
Sl e 1KaRCGHI2TF TACSIBGYS 1 ¥d bT1 028 sqZ 356
zC s5BC 12218 dzLjiCBkp UZI +Gul +d DATjCBGS B
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Backing Matenal Wear Plate

Sound Field

("
Electrical
Leads

e~ 1

Piezoelectne Element

Near Field Far Field

I BkYI S WYTC 1Zaz2 WGU dzn*¥d 1 +d-EiBGzZ &
tUCB3 & ULVUckBT DAac2Dwm 1| ©d pskEC DGaly 2
DA Kk Z Tk Pimdedficerder & Z 1Jg DAKT ZKYFa Ol
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Abb. 14.2 1

[

Reverberation artifact Vesica urinaria
v

L5l I S N CES P (S Fme b
(Echo Enhancement) JuS 5,55 | -z | e 55

8 IJg DAKT OVZkY 2F+§RTTEC€&BIIEEIGIEDUKNTZ
b7 ZAS CLjT BAY W2 BHESDIAFZBELE Z0CA + ydz3[#al |52 &C
|IJacdoustic impedance)U3 Il TT3 dza¥9 g DALBKEF YCIHBREY¥
ZI'S DA T p LzUWETZqDgll§ysZomYpEkBsst 0Jo6 LI)p &
te PJ2TU3 sUkTZIS dzZlUC+e gzt ZYPHWMES B D:
d7268B 0 +53 £2%87T TekiUBS DB2ZBIITEBD YEEIS

Reverberations

ﬁTransducer Image

1a
24

3 4
!!44
5

Strong
reflectors

A W N =
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67T TekioBEl &S BI1 0

(Echo Enhancement) UZ kT BIRBITRDE RS BS[ 1 O2

T PpZh$&@2€EBQI B+ Cll BERKZC 4 3aB0# 1MET PSS B
y2F KIS B2EWec2 BpSBHRERTIBEEEQDAp O02TWUS3
L2+ WAdABIDHKh 1 A+yT -D@ T 8301 POAIGT @AM 28 Y §

Uil TekiaBS DAEJIEERYITIIO VJEFBCBKkp WL Oz2H
572 11¥d 0z*C

46/45

Abb. 14.3 b \

Dorsal Echo Enhancement

Tlu‘omblllmil—atcrizil 3 é &> 0 G A 3 S & Los
(Blutkoagel) S RCRIUNY. Ll 2]

KT BIBTIBEGQ zd y2F TCS B

v
Vesica urinaria
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Z13g 57 3k ABGCHsHEIEAB. B TSYIBBT SHTI3+Y O3B+
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bKkZASBpYy 21 TCSb®AS Z sdzé M ibT2HBEYB &t DCS BT
dzdll ] ¥ k352 3%k KyEaxA IIBT 2T Zd Wz24& &

"Echo Enhancement”

ﬁ Transducer Image Scatter Refraction
Tissue
] o

Area
of low
attenuation
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Vesica fellea j Vesica fellea \
(Stones) (s -3
v ' T S Duodenum
S22 Sl (g s Ll s L
ML) Yy FT 12 &Y 1§ DZ IJ0bBé& 1507a SBh AFE & &
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UT Tek ™A LICIBp t2q KGHTF KUASHFREEDBL I y50 7
DAKZTk 5BC £3T2 t&ZUT T

(Mirroring artifact)y UT TekadBS
tZbt Dz 9YyBC & Uc2 dz 21@EITF TICBIEG2YSH |
JGu 27 TZCSIBY0 YA | 8§z kT #2 Qb ylJy piOaMwg ¢ VY
BAT5U0U3 DATW3*+k 1 BSz25pZ W7 ZA§ Ut
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LZUbyTYy t TWDAZ BT OFET&E 08&EZbyTYy t
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Dyt ZIls QKT T6 t*+uBIh DaAaaq Gk DNEEIUCEK
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DAT ZTcuoBS U7 ZAs LUt & UCA+#*uy

Mirroring by Strong Reflector

Transducer Image

Structure
Real

Reflector ¥
d :
Virtual
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Ahh 153 Abb.15.4a

Abb. 15fb \

l v
M. rectus abdominis
Vena cava inferior

~ Diaphragma thoracis

Vena cava mferior artifact

oSl g lp S s

> ooy S J oSl g lus

UT Tek 0BT EBE 25p Z

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

Sy 5das T eSSl S i
> o oSS (Renal infarction)
NTET)

dzC B+ UECdchidaiong d k 1 k2 dzcyT Q@IEER dzCT
| Z 1 #ainfaidtieng a7 BT 2 2 &

[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme

publishers, stuttgart,new york 2013 ]
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Lipohepar

Artifact

Sral o S s
Ascites ¢» S o

Ascites

Hepar ;5055 £o2
Tumor

Tumor, y 5 222 | Vena hepatis

et e Se A e e

AR

SN

Pyelon

. A .
Diaphragma thoracis

Parenchyma

) g 3l 1 S
|acoustical shadow

0,555 | Ao Vesica fellea
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[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]

bb.3422

Vena cava infertor
Venae hepates
Vena portae Hepar 45

DBTI C zp 2%xCBBTTFLpZ WBg jZ 1¥ad Ol *

[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English
edition, Thieme publishers, stuttgart,new yd&@13 |
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Abb.31.2a

Vena portae | Vena portae A mesenterica
superior
g;{ SRS Jos )l S, et Lymphom
e ol e
Jors )l S aas

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

OFnnnnk23B2ETnna@n BB 6 WG n Zk & mjr2ar s HRaQidmmdn
tnnPp QdinEB& B Ih HrorS®&dT m k I 8 mPDHB NI 2 (reTeiver)] i Lji Z Z
Ung snPpld QDBIbnET Bkp Qdw3B s0 ] A+é
Unng Ton2T®A1 Z2nedme 3anl) Z¥Uky G335 QDA Ljnn
tint ZyQUARAEYEOHEE bTnl 025 & y2i ZEE BB
UT 21 2nSkHLE 2znC#k 2n2lIl A% & #kaql BT2
d2a8B 0 +53
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v
Pankreas \ Pankreastumor | Mucosa:; Tela
a5 b SSbs | submucosa; Tunica
Confluens Venae muscularis; Serosa
portae

Vena lienalis
Pankreastumor

Vesica fellea

Duodenun]

[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manuahd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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JY§21 ZC3BO BIBT 2aT L& d22sbC*x2+#Cs3bBUYSZ 1J¢
@ocussing) O+ T  Ampifigatio K Y § (SerigiityQk CTc yERJSYBT &
QUI A8 OT5¢ckb OT(Rejéectitestold) VDT HC IOK SR¥YY THFS
BTk ©3 1JCS @Brighnes) &Y SEHYCIBrBtbO&E+ D 1J7T O1 6

dzd dzdaq Bt sbt ¥k & 1JGuU [ +#d DTl O28+2+W

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

0Z%#C s5sBTGY#+yUckzZzs 21 6 JIRIKL D INOBTd  d&5FNCE
AT dZl 21 1 BUCZBIQsZBTIAY +21+6Vc 2 A3 BB KT tij $8 O
0O%6 2*xUCA+y s0s83BeBIh BT sEmJficaton) & y F1
QULICTcyy2 NIYEE B 6 YE d DBEAF do&Z 26F8Lje s 21 8an dA
IS Q572 1 BHGWOFAHUARKICY sdz3*uT28+0b6&1 BIhZ

dz@ j1zk7T 5BC BOo §C#*0 YLiYS &8
[ With permission :

Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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A4

tZbt EkBZ
Ki B&EB#Y i
s B &EE P21 ZTC3566 YS

Ultrasound practical procedure

I $ky 21 pdgrapbevS 6B R 8 3 € BlEZZY SIB2 LPCS A
sbCBb0 & 5kT @Phbet | BET2aisHuceBARE 223560 1Jg
dZzGBE O Tkl 31 ZArhrsducer® | 2 EDIVEIZB BT GY DEA + 3
el s digll §B |JTGansdddr Tt Ol SEEE6Y Y251 ZADALE ZBIGKYT & F IR+
tabkt WGU 1 ¥#d .bOATO2EFEBTAS B6BYGlZzaq & |
b0 +53 t2%cl 6l aq#ldzdB® TrAsducE O3IZB a1y 2 IIb /s
DZAINlZ¥BE& YZZB& dz2+k bk A
DD + kibBté HEZBEZDASK DOFE WBEY VU3 T g 2% ZoKBITR
ES5kDC2PEKEK $3KkTO3 1Jg | 2z XTzd || BToAIZ BPPS BG
LeF+Y+T SS5KTOBAHKATRETZO@DURAC +BFOBH Y3 3 WE |
1 ¥d 16GZ szu tIBETRBCFKAEHBEDKPDBHGER T
| 2 . PAkBGZ tus%¥zZ 527 gzt olBT2Z U3IT
Jg . tDATKT | +k5TgnSchgerZ {t # 58I TCSBOYSZ |
LeDAKT OIAS 1 z2Tt gTkby dzaa Bt & sUyp+:

DAKkT OIAS 1 z2Tt 21 6221 TCSBOYS &8
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DA KT ssH&FGEHsducer t | ey 2 DAICS BB ZIGH Pp
1Jg DAY g3+Ud OTUcKkBDZKkT 1301 A3l Biez 2Tet 159T kb
bTCHG & KD KYEike ADUcC kBT DBA¥IK2 | pizpdlectrgd 2 & &
IJ5 Okb 3 daVlFsKhes St 2 cebb@iezoelectric & 1+ #d OIDB3I BT 1
| +d JYI2035[3C $HBD N Yletheldctid 1JT & yOkDBEEFated B |l
cByz BEIG DABEY 1 I TIKOE CEITBBRILEUp $6 KES IO 11 & #IE
Dik OCI b &b us+aBYPH v +

A4

£24YIlp 29TC Z Wi O]

MWEKC s5BC %3 IKKYC bUETkAEERS & V-zZhypdrechdidp 6 Y S
d

@ 2

6k6 )b BE@3ITZ O 6 V-Zhypdedhicicp 6 Y $
GUd2 pPERTEIT BHd © V 2-fanpcbok|b 6 Y §

Sagittalschnitte:

ventral

Abb. 106.2 a Abb. 106.2 b

Transversalschnitte :

rechts

Abb. 106.3 a Abb. 106.3 b
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dz5 0 B¥é z4 83B+Z 3yg z2zC 18 UEC DlaeEHH Z &
DZ DAd 0UZ%C &2+ Uan€luxeBT&E«+® e ZNTVAEIB "

(Sound shadow) 5s B*¥ k C d

Le2BEEBpIWEYT3 dzELigyl1 &8 HEBt Pc2 Qs
SYFT D ZLIE& T db (Caldcfitation)§ ¥+ é2ZCF D K 2 K «

Dz s 2k Tt 1§ DAKT OZKY &2 Ji 21 6 ¢t
dza OlpBbei ¢ Il B&E 21 LN EH 13

(Gasp T q
C@s ouBbul s ] +#7 bTT 028 C*a s5acd
& ol BT2 Wg dz2al BH T D0z OV TY2 54
dza O*k2lIl W536y&Ba I

(Cyst) Uck C

TAdbua DAhAB23 §Y+06 &y w2INIILGHBRICS
3LjiGCBkp3sBFfFZ L 2+FWc2 DALOEBZLo#H5 0
KGU 1 #dyBafTAas8dAYHIDBEYT SDBEY O
DAKT k*+To LHT 35 AFY &

Ly EFPFUBG@GAFYy g2t 7 PdgoBSsEBRBECHS
dzd O*k2Il WJT ZTé&
£:2 F UdZIAZ g1 O235aY?

Qb TUCTUKk3 QB*F3+0 @GSI2¥FINpcyzkI &dZ2 T+
Oy VY3 QzF217

:2 # UGdal+2yb §1 O2 § B LP

JT 8LjZz & Q 3dKbEBRIK ODIPRILED
Haemangiom Z2¥ k¢ 23 zkp WU5LIZ Qzk3BkTC
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L:2 + U Gl 2l BT BDe §

?
UckC Qs AFfFyT §EEIFIZUNDPHHRE UK 3

Upper Retroperitoneum, Normal Findings

| DS S K+EZILYEKT O3V 2rdtrpperidobediny $ 21 T d
.DZ =zp

JEEEZ Z,g 3B ie
inferior vena

02 2HKE+2 HUTYUZ §97 | ¥ BIRO7/BShATEREER Y

I
K2TUYO p * yTsk addstic Bieurysrde TN Bus C+a & &
. DAakT OFfke@valdi ZT

56C UGZA#BELSB taTd WUTTFH

t8+UkB&Z p2

21 © Wk Olp

z
5BC 82TC& & j7Z j+#a UVUUcCKZS
O tovdl lyfph rode®# 6 & CDA T2 &Y & Y

SUBId23 & kg BK T

DA Y hgpdethoic Ol p
tFadsducelZBRI & 2 BH & ZCT

h THSY k@adtazQ & 9 TEHC K @

B/Brtebraz B S 3 # SMA, 17) ¢ Taktdsyd

7 L2t CHISEABA+T b0
mesentericl §3 PQeliac trunk 3 0

~

I
jBY Uk®Z63

S nnnnnnn 2retORiiténeuda AT ANYE NN N K8 0B A n n

DZ Ol p(VesseR)] & &

(Pancreas K n n n(stambdb 02635 Z nn fLivédd39)Q nnX¥ n 5 LJ

I35 Ljn@Aortatss A n ngnTnLUE{@Sophsgusd 3B N8 nn3 Q
(Arteria mesenterica

Q(diaphragma 13) s ZBnnnn &

(Vena portae 11) ,(Truncus coelis Qsuperiorl?)

£ 536

renal vein (2582), (Vena mesenterica superior 23),
(Vena hepatis 10),

(Confluens V. portae 12); (Cutis X

(Subcutis 2) , 1)
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s KY+0 DB*kC d2+0 WiABKXETIU® 6D

dzC t¢é& FUbd@ 18§ BDuDK TRA S (drandducas BT 23S BE6 b |
I § dzdrfetioz venalicava (IVC, 16) 137 U kghtipdragertebral OB T k 6 Bl
d2a 02k Yl g # yrighe atriunt @ $6kZ & Ppé 2B &
Z QKT z3) 1® ppprial véindus branch (L1 k 7T (D) § & 2 B CkBo
©Q dzd | ZkT Oz 2PkTT KEEKD B
5. 0Z 7z kTt cdudate lolgy He@@atic parenchyma (9).€audate lobe (9a)
DA z7T LzUu2 Il BY3BEN2TEGESZDA 570t 2Z23

,-":.{ i ¢

Fig.21.2a Fig.21.2b

Fig. 21.3 Fig.21.3b Fig. 21.3 ¢

ol #C £ 5k T O@tropeRt@BEdnys 20l TIaC SIBTHBIBE &U K b &
57 1 *%d
[ With permission :
Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]
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Abb. 26.3 b Abb. 26.3 ¢

DZ Olp 1221 Ve BHHLI AEBOHX S

Abb. 26.3 a

X (Vena portae 11), (Liver 9) , (Lig. falciforme hepatis 8) ; (M. rectus abdominis
3), (Cutis 1jArteria mesenterica superior 17) ;(V. lienalis 20) ; (Confluens V.
portae 12) ; (pancreas 33)(A. renalis dextra 24a), ; ( A.isesialstra 24b) , (Aorta
15) ,(V.cava inferior 18}Jorpus Vertebralis 35)(V. renalis sinistra 25b), ;
(Diaphragma thoracis 13), (Ren 29),

Lower Retroperitoneum, Normal Findings

Q safi b g E&IeHneum s 0Td WTFH £&8+UkB& &50B#:¢
inferiorvena s 03 %72 S UIBE ¢t BT ERASHEREYEc 25 B6 & Bl 2
i 7 1 +a (Fgl22.Ca) 0T a L& lkgvasat BI

IlASIl Z & +2%CB Il A+3+272 ZzkTt KI2#%7T 5|
dzY Pdridaspular lymph nodes+ i 60 DA T Bl trabsduser JDKk F2 + ¥ A&
Tk+T+GkTp Z $C##0 5BS7z33RZ.RBH0 REK YOk ¥ 3Ib¢
DAk 2z5CBiU % C#% thypogchok 2 + UC
BUKR td0y 3 k FH6E kY BT2WIkdTy &5kl z3 Z 1 6T2
DA 2 LO0TkD
Ol p (Vésgels) $ 2+ CBI § r@mpgridohet & 0jYd WDTF+ g3 +U
DZ
external iliac vein (22a) ; internal iliac vein (22b); iliagery (21) ; small bowel
(46);
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Fig. 223 ¢

Fia.223a Fig.22.3b

2+ CBI § Dzeaydpéritonennjyd Td VUTFt+ gO®RBEKBE K
DZ D#d Ol +C (de$s€ls) y 21 T

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

Aortic Ectasia and Aneurysms _
£2F3bkBFKk2S I'S KYSF+ZSbé g

c Tk BA Zartdridscledo®Z+ $#726¢ 2 Tk bd Z 1T #5003 NTcas$s
b U 32 5dBttgsia TKTTOA KT SUUS5Kk3I3B T s KkTEé

j ¥d RKkBOUO twa@tcumen& NTFHBFZEUS bBkp
tnnnnnnnnUu35k 38BN 2mMh nErbrk rBaFo@sald mrknmmdra g
307 Jnnnnnnng | Z FEcasia n ik n n SdinfhrhnmEnimémie
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4 0 Th#& n D&Euprarenal n dddominal aorta S$nnnnné3d EHmmmmmt
J ¥#nnnnBcasiaR n nThkimnknBnONGC' T 6 T Saotids narich s m@ nn A & %

Il A¥nnnnnyTZ BUgsSZTnnnnnkIl &8 D&nnn

Zbk B¥tnmmP#nk2n nZg Il g Tk B5nnnnndb DAgETA ndimmndr
dnnnnn d@@al b thrombosisd (529rRmnnnFC+F3I1 B0 Onnnr
.dzg B C llemhbf 1dz2Y + T35 12 0§ Z+ dzd

BEnnnnngBKn Bdnmmmmidinmigs HErikmeihsEmin & fmearysm k
DIl EEBK Y § + H5db & #2510

Difference Between

Aortic Ectasia

Iﬂ

dzn n n n LB h ntBngEh&eaImaedich i B hEsgriisEn Aneunysm
13 n nDEnnnnBabmumbanihsni@iiimdn3odm znjnZh n@Bs K& mijndnmhdndn@hpn W n n
(DA526 B torsoy
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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

T e T R B e R T A R R AR AR R ST v R T T T AR v T T

/

o % O 18 .SWW I8l 5 W
Fig.23.2a Fig. 23.2b Fig. 23.2

OlsH@ U YAnbulydns s Zb KRBk @% b1 t & :pTESEd
T2 7 #4

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

Retroperitoneal Lymph Nodes

W6%aq DA TegY LO4T4d B

J§g 527 .BEKBZEBU sigpoéchokc & H HEFDZAHOW q DAl
DA TegYZ 63 071 .Z2p@at2HEBFOgLtesudg2Z2UCAH
LO0KZ L& PDillsdan se.DEKC WBJH £3DFyed T
DA K CBIOBDB R0 aY U7 I Z A b H2R0B DAL 7
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| BEE@ 4). 3 bUZ0BA3 0k 5bB635228 g WDo*aq DATe
DA TegDAEDZgHUA indlinalt ZkKICS s BT || digkll 2 BHEK GB -
BHEYIy5YZ UFc2B+FYIZIZAISZISE DAY LI d DAYk

i Z 0TXkDbBY &z
hyper. echoic U6 q3 B¥Z ®y[kibZ#®¥ &t T1 UYS FHg3932s &1 U
porta hepatis (Fig. 33.3).4 &8 1Jg Z*7T t Tl UDEBKE2DYXYZ IDB 4
712 7#%#a ol#cC

LY timbeée TBPABTO UFc2BFY3YyS5YZISEBFYIZIZAIS
DEYI £+0d VI & g*xYzt hiuknbignYfaTeé
1 22Tt +2+*CB D#H 21 TC MalgnardFnfphomds TTk3HaecE2YT oU Kl
DAT SkTukt WUgSZTk
|1 242 DAzpl 22138 DibkFkZz 2]TKZ EHGR21 & O:
dzg+52 S0 1 aaq
Vg Bbbinz q DileJeatgiy $ 60T § & Noh-Bofigkin lymphoma & &
DZ 1 #d Ol #F@s.23Mand24@p s & 1J§ dic Kk 2

45

—
A\

DZ 1 #@5) O &¥aq DA TegY LOaTALVBAETH K2:
[ With permission :

=

Fig. 24.3 b
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Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English edition, Thieme
publishers, stuttgart,new york 2013 ]

Transverse Planes of th&Jpper Abdomen,Normal Findings

coronal or L6 eI3ABHEE 1 203

frontal plane WN2Z2#%3 UL3B*2 DY
horizontal, (1) ki Uc#es T k#i
axial, or syAtaq 1 z2ZNE dF

___transverse L )
plane zC 1JO(R)ZZY 8+ Wc 2

) a1 ye 511 2 Z

Isagl’;:[[a:jpr | dzo K21 +Y2t02 } 7T
aggleu Ina | 7 ZATrancvducer 1J Y_f

e J& WE y ZDB Y Uk Ot

— =

median plane Fig 28) & YKC dZGE
parasagittal celiactrunk3 2 50 hTK)
plane e2Ta s 213 [
Z + Bplekicdartery(19) £ T k B d hepalicYatteryll@ g Tk bd Dz F1 Z
Z+USFpI eseYs u s 72 &1 Y Lheavabas )€ BB HIDBEFKIZEIKZ -
DBEY Uk Ot # 3lgarBritumfieTes (/)b b & O
3B o3BE@2DPBTRC Bki k&ZDB%¥C 83Bt dieyZ &8
jZ 0lBeée s0aTd WP
.45 DAKGE LKCS+RF LDABIF kb Cdzi/+ b EBFZTE 6
1.2 KYzkuq WUidzAdyABETHOEP UZBRP XK BIEe OTYVY:
SMA, (L7) superior mesentexitery artery 7 & 0 & 480F GBYFL B+ UC &
Ol +C Fig.2813).8¢e Il § ] ZaomallmHé <+ S5IPKBEEBI S £ T
aorta (15).DA K YKt Il 3B M7%Z § ThBEER@KI2ITSZA 3 +d
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portal Qertebra(35) ] BTEBRIZC & 03 %7 vehadavaflf)kZ6dbB | t
wWQin (1 1),

DZ D#d Ol +#C gTkbdls§ ZkBI:UJBEEC 5 B
DZ Ol p (Vesgek) & 2 PA BRI + YZ LjY

(diaphragma (fancreas 33) T k 61 @tdndach 265 7z O®iver®) & 5 LXK
(Arteria Vena portae 11) CB 7z LIBMenadléval intériorp) 13)
,(Truncus coeliacus 32)iepatical8)
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(Aorta abdominalis 15) (Arteria lienalis 19), (Corpus vertebralis 35), (acoustical
shadow 45)

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

JZ J#d UL&E3 +HBAREW WIEEDIIZBY K €3 0P |E
[ With permission :

Matthias Hofer, M.D. Ultrasound Teaching Manual , 2nd English
edition, Thieme publishers, stuttgart,new york 2013 ]
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$ZBt $3BFVYyi
Ki BGué z 0 5Lj

OYyu§2l TCE3B66 Y5§
(Ultrasound atlas)

I3 O3 F POB2EBAT dzy 28 7
Szl ZEAHT G T 2T KRB TKRAVA qdzyZZ $820CB3 & 3kdT3
5 I

& 3TkzA0#KRRDPE FKE $ QBHRTGI B &lags 186 & 52
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Z5¢c2BRQZESAIBNzYBQ 5AFyT $beoo REEHRE B& (
EZHF 4 ZEAT O Ol BTT L GPREHIKNT ¥& T2 7 PCE b
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021 BFyHKC | § 5 BTBINVE § BESoZ&b Qs BTGY BT 2
DA KT T3BORIT B ik ZAEHEBS BIGMS batR + Y 7
I FY+FI3% @K DBFIO3 XKYHEdi D B3Q6G & OTU0:
T KBA T KBEE +@ 4 BERR QIBXE ZKYddDISIlZ $ UCB3
Z 04 B AV 365 HOHT3PITEEE+IT #4100 CEHFT 3
UCKIT BRBEASHdI Z 3Kt
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U5kC Z *u0b0a DA BAFYWVNGIU§gas BcRFk&kBRBS 5 4
.DAT LUU5Kk33B

S DAT 5BCBO0 53kTO3 3kICy2I1T
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55 1d 25KZ 1| 3 42 DERESEBt B@ENTF DCSKEl 2 15+ k@ SMEH Y 7 t
DA tCYBHYTS5¢kb HKIEAY ¢ LIBT PCS BWAT z p
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1Bl UBRpMIGBT P T PlacentdWHRCT @4 T G DB & Paoy 1S RTY 6
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(Liver;Hepar) Z FT QB S K o
L 5K s57q 0q 522BZEYELHPBLHIBTCYZ+LIbRI S+
.DBY gbl 1 B+é Z3BC#+ykiT 1 BZbu &z Z3 b
8C LeTY.DAY&ILAD § 3k DbLT B3 ZbkYTt TUK3J
t T WyFaddiadiaphragmatica & YKECI 1A¥é $+Z85u0BF&Z1I §
5 Z 1JU¢ 2 diapBagm 2zl T2 TBkebluk T,

L7 Té L 23IDFZB 12 BHIHEHEL $2+FCB (I'RIBSE 0OF
dzC 5Bl #Yz2kl| §563BF &R Beée Fgjdy 2

. DZ2Z7Z VI LDBkY#
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{7 TUCBZ®BYE2S 3ybpl Q 3kt IBIYKkTtQ 3kBUC*YT

bt SaBlt Szu gzt LY Z§5%3 DAA JaTél
DA JT

DAT tkbWo OFfI1TYS &1Y Z8+*3 Dbpbf IS 3Ljc

DAET dzJ 9Q8%Z 3ybp

DA3+Y t&+2 dzdA+VYBkpBISEUSZOBES ATy E TIHY G5 K
dzU57Z &%2 DANSI &zZ@GlyBgerb@kyg+TBYCUUZ UL T B
dzdaVYBSz2T3b+7T +y CZ DA KY Stlgyicekides I5AT+ qb ¢ 2 BS 7

DASBH*T +yC & 3KUFT Fy
DA KT =5 Gipofrdtein® 1 Ak K66 +GAYZ 0Tk
3KEHBXI NI BE WU5kIZIS Q OIBUSTIS WCAfy O
dZzck 2 UGB#IEBHRCOASF yz kK Y+t +yC+2+FT k3 Q 3k

Ifigrinogen gh#+5kBFfTkTe 1Y s21Bfdl 2 9§ U2z2k7T
U C Arbthrombin 3k F31 BUc Ol Bé&

Kd 10 BbkY 0TkIBT s5BC D#d s5a31l8 sASb+uba0
OZ/ABXEBR Bl2) £t 1Y 3k3T6kIQ O03QuUbLB&HCWE Qb 5|
DA KT 5 BA%B[IJTsIHBWKA L& tWFA b i3

sBTGY gzt Z SC+0 1Z éls DAIS 1 z2Tt¢t
dzd FT 12 LAYR OZ sDh4bR2 8% & CT 2 &
OFTZ2kY+0a dzivkll Z dz0aT%3a6Ga s
S0 NHJ 3 TKk2+%#38 3ybpl W7 sykTée Leée§2 Kda =z
2Tkl Z53+3 +Wepbywlé X BIZ TkBYCKBEIAKRES I &
Q dzgl szu gzt7Z U7 RedB/ X BFkl § D2z
g ] Z c+3BHP-HKk] | AkBHRREOT 2 KI2M+fo6q Y
DAt #Y OIB z1 3 W7 =
T A¥3FZ [ To z!| 3FkombopBY z Kk YHUL+t $F31 607
T #YIBUST Zk YHuTYLjs@ual B& 1 k

: Bl¢odflow) g Tk By W5kl Z |

tHe&paticportalvein  t TTFYS Z LIJBI DAXK Z BDA JZHEXI &z 0+
§ 35Roll & K ©8nimorkhépatic artery ETkbBad 0503 LIBXKA
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ETkby &35kl dzs qll Z8+3 dzlbq H&ES2BI 24 |
5kl t& . DAKIYBBKBYIZ WU5kI S DAKYFO03B &7
J2TC3I1Z Q 1 Il Tk&EDRTWI T 6 DAIYS 1 dzLI8 b aq D7

DAYl g+UdZs+:
Mena portae )t TFYR jza3BHY DakT OTTU2S a0 U5k
dze#52 t0 W5k
J2Tk &5KIDAXKYIKBIs AZI A5k KCSI & gTKE
DA LJLiCer sinBs6id JT $2+CB L kBO&85kE dF5Kk
V.2k BI DbT B3 5BCBS I dagldry+t2&E CsBz g TAR kjll £3
Z YBRXBt 1 z21 zk B Hapaticadi B NRREBAII QéénrallsT k t Q
U5k Z .DEKIStYTSabkypZ dz€ 5 AW Favadif pbeyykNSe
Vdkl #c2Tu+*k59+F7T & DTIy50 &2t +YZ ¢
Ol p¥k Ui lydwul 3B t2eFt+x¥7 UCA+y g+C 1 BZ
L ¢2TU 5 Abteriap MEMNBEIArGSBLEZER T T kHEK I UCA-A
[ i ¥d Uictérldbblar bile @uct U 2 § B\e@& ihtdrlobulares
fasciaviscerales A+ & WNYKC .DZEZKRAI TCHIDEKWIas & bk3Sba 3
ZLIBI U7 J] Bk ZiTHortash@pais 28 1Jg 572 sUd s gk C
1 Z2EgpZIl § Kadhdpatigadl b 0 g [P &¥eda portlebhiepatis | 3t TF Y S
t&83be2ed7Z gs&TIE®kipFEcbe 97 t ¥k0 hbBUA3 |
DA k fDu@lénus 0 K d |6 zC 5B6C UBIBGZTk

. Ce(ltypes $2*YI pll BWY Z

Uk TC8O%WGEpdS WNWDEYECUEHE I BWHALS)ERPL 3V Z6 &
O+yC BGT Z Jg DZ 1 BWY dz 2 lIlhAphatdcyted k T C 4
Al $0533Z GTMHBET A BER OTIO2 BUBEr cellB T 2
L2Tckt BF213TkBEST t QuUTkIBT 3kGC 5A3bBQ
dze 8B tzu zUckC#HEgYFT 18 120372 T 5kl
Jg  ogzoel 563172 2%xY+yC Ul 21A%Z BGT Z

DAT TkbBza B¢k
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Biliafy flow) s Tk By 3 B2 7
.DA kK CB10ic/BA €dZ72L) U+t Q D& YVetldafilagsTHALET HiHF2T 2
| Ay T ZI § dadciadidaiates $ YR Tt A+eé d2z21 &8 B
5¥C L0385 HSaYWYaBl sH5Ep § bDVgtushystidud 3 | & SEKW3
DAKTBhSBE2S KCSI & & I18B0OWEH000 miU k TBAHKUYG k Y73 Bl
T t TFYS 7 LIBIDAKT IBSKKZZIS 0BlATg Ay T & &:¢
DAkT 0Tkb zp UkXPpd2InpkWy3s Bk PL#EGkDAELC
| Bl DABZBkeISY L0F2%yIJHBeJZz2alCc s 24T 72 Kk YA
S0 1 AfyT 1 A¥3F2 §be9 tyGZ s5BC 5yC 8
U5 OL) (bZ ShB¥BKIIGSZ j a3y DAY 1 zD#HZA 0dzCT
UZIl $&TKOASZ 1b38+k +Z DAk AAEYLTIITLO 0BTk 21T
te&+*2+%¥2+3B+xpZ U7 Uzl TCT53 sé&l1s8 dzwTC =
| A$yT DAISBEDBIKBEZSU*FEYFT SBa2ad LyGZ 1§
§b2d9 g WNTD%Z8RT tPPk v@GS 207 57227201 A5k BZ
St IS dz2TGS g DZakbeée &2 Olp 1Z & DAKT
dzg l Il & 22z¢
SIYp t #KOTKtNIS DAKY*F03SB UT +2FYT2TT #k5g#1
nNkT3 DA 3Bad Uil §$bWRA Kk MBileitick £]HlIZ336k2Z0 K d3Zb
DZ .k DudtuB hepaticus communis ta $BW3 hBUA3 U
SY$FZ Lytlls 7 Z dzy 0 #DBugt®lcysticus 11 Ayl ST BkeUarZks
Common bile SBW3 7T BUd383B297Z W7 stykTeée se&ls
5kl Dz kBI D1 6Bt I § dzo Il § B. DEKKTAZSUERLSZi BllZ
St h Adypt+ 5281 sS40 185 kg TKEMEAC dzy ©8 U5k Z b

~

Akl t WT UC RYT2z3 s&lsaa &8

( Lobes): $ 2%t Y 1J¢
£ 5k 1Jg Fagfer ligdonerk Y UCA+y SYIpBfEY$k 1 22T¢
dzd k | | 22Tt dz3gEHoxS || § { Y+ OKd2 S & &
lobus) 32 W2Tk 6%6 s6q KC Q [JZAfy szu#*
)8 K ALObugsinistey 32 2Tk 606 L8aq & dlefieQs Z &1
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Lobus) t ¥Y &tYIp ntb3 &Y DDAuUBBTO LITOTRY
sBCBSII UGZ & &obus 2abdathdy t BAX + 3 +Y2lgpadraiub Y Il §
byGze . dbBEYS 2+ UCA+y st Webhlesa Gactll $YFK5 94
tkBOd dz5g T JpZ e1d+ dzcit Repaodied)/ib Wy Uk Uk & 3 |

DA KKBlk 0 1313 & z Ulobules 372 HXYB

eaql BT2 J

t TIUYS SKCSI t&+2+CBbk3I1ZQ dz@ | z«k71 |
teé &aql BT2 W53kZ O+7 DB 3§ ZX&HH2 BHKHH 250 #
gamma zk3b238 KyT To+k. DATSCOZIZSAE ODJErRt
JZ 3kA3Bkp UL C6T & 31116 uaayitdasidgse Ol + C
tC+0 CTcy sbBbkp Le&Tkoacgkz *#2F+Y+yC IS
i Z bLUJARN+EPTIRDT:¥Y DZ GBTTI@ELERBS
triglyceride zZ k3 Bcy C DAG 5 b3z 2RattydiverF Y5 Bk sIIA Hl o
DAKY#+03B

CLKCABCBE+2+CBKk3SIZ g 57 heligliisBHR Yk TT Gy
dzesB &0 =+35

U5kZ 13§ DZ3Z dzZJ GTEza3IlGirhosiDZO KIBAKEKEC & «
teBTpbBeZIl § § AKGS fKFWDOLtDETERIBE2 & Z+ W
dzg§B 0 +353 2+ Wce 2

ta +53 Olp DzHeFatoceltulér calzdnB T:2 g TAHET+ 2 1J5 |
DAKT §zkKé& T & \CREB DHBKSIZTI UYS

DSy kTeé & 1§ DAKT ULk IBEctys SdfaQUBIT 2 k DB T T
EqbBTEZF ke & WNGgSZTkI S dis . &aBQG BFI Liyhlz
Z+3 5y 5Y Fimsis+ A B iCHrhdsi&s dgq | BT 2 UxkDAIGK p
& UkoTGkp NUDEBIZW2TEITRE2 DEM1 3+ Dk aTG6K
kEb3BTE& Q.ABKCDRERQIVI THeBEUWBk $11 .DAKATBT.

Il Z5+3 +5yBpb Q U#F

O Ut ul
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DAWA2SZ WT &5kl & sBT@WSIB28aHRLESE BKEE
7T &5k IDAAGE Y+ zytck C g+kgks WDk 1223Al1 Bé&
DZ O% PT/BNR A@tAd Y2+ k3b23

Hepdtitis A) dzgq INBIKRG FTBK p
S z20+FU0adTk3N1ZZ18 AzeBEBKk 8102 +HBG3 547K C&d | BTe2
LTkt 5Bk & WUT A] &R 07 PEBZ 2348 78 q IBETe2 Ul
GT6863 &2 zp U2TW2S Fzyt sUd &2 st18 L
dZzg 52 s0 gzt 1 Bl DEAXKOT3Z

Q (T23+%ky DBRTOFPOINKS +3 AdZLIE B EE ¥ d asler
€ DbTgo dicd5yzZ ¢2BSzEpls 1Bl &Y DbDTEaZ
2 62 34id JEGKBTDHKIII2S zp IDEIA JLYY 1K
dze U053 SYA3YHRET dzZk BY2DRY ]1&GDH 28kHEI & @
dZl K 35kYT BO tzUu *DAKS $2VZ&8qI WHA BOeaZT Gk p
SUCHBI tzu .DEKITKE asFkiZegBI Udkl a8 saa
£ ¢2B Z23kEGC L Kk TqQDZt s5ABQ DZBZ 22Q WUUCT
S0 U5k 1 Bl &Y gk 128 ok TB kIZA 2 ] oE+k35F2Y' T &
b Bk3l & SKLTqZ3%Y 18zus2%3F 721 A3dbg&U
Z 1228A1Be U] ZS&bI DkE OFEBVEZsTU:
Anti-HAV-Igm 3k Y+t sy Ob T+t kB3 +k BABGF UEBIT He z U
dzd ] 8zkT Oz
] agz@8Y] § 7 kAnti-BAV2AGKdDP Tt dzU238 1T s5C24BF 72488
ZToqbBT2 UDPBRKGKkWEE SLUCIBI &2138 512 &z
UaTW2 24 65 DEXBz 34B+E sbkpALT)Yyabeb8s U3BIT
P+yzIls PEO ©U+d 1 BkY KIUC+eél ¥k3Z QsC+#a
Y SUCHBI 2zR6KIE z BHAERIBBHZIBDE 03 kLT S|
eql BoT2BkB kO TGkpZ DBPCYIMEEETTEICHYT sz 0
OTbkpbe& zU0lA+qZQUArd J9EszEKU C3U G5B Gz 1E5
572 3KkASQLSHITCTCRWATHEG SK&.PZ ULVEU st 18
sbCBO T #2 KIAAGEFa! b ZzA0SUsI0H KGEp 30K ABSK S Z
SYTT OY g DaAkT O#f#7TBI 3kcidllsaebDaki?”Z
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~ -

DeJ5tBI T31 82k C38 TUKCSBJEQ3kYT3®EE QgRB
dzd | ZKTA BTORBUK Q63 &

DZ DAA o BkABU OTO2BkaqZ Jg DZ A Wk iFGKip¥
DAT 3k z dAib Bke3dl D& 2zIthcZk C dzUk 2 T

DA 7T BKZ & &Avekgn ; Rakrix QafRay EEpaxab 1 Y L C#+i0 & &
h+ld SPpll 3 &

DATI 3kci 32 8¢ 34 2WRAE DBAT beC

:HepatitisB & qll BT2 IfE UkaT
dzeBC ULV3T tTIUYS WSKkZBl ¥ digs B 724 wzaqH BT 24
BUKaTGkp tC#a
sPAZ VT DET $8Cl ba UYD syGzée ol BT2 sUC
sZBEWkaTGkpZ g dz@ [(8zkT WBilacl qyTt
t2+FWe2 U5kZzgIBICISs YOKITE t5Td UYS WU5kZI§ DZ
dzt Uk DABG&Ep1 Z2Tt T+ BC & & CithbdisZ el $ 083
| BFUQLTE 28 AR QIERBYZ 5 AD Q: VLI &F Jde & q
U5KEARBakbHCEVCZ@2Bakhb dzZ 6 dzZ 6 dia UC+ézZ
STk §BtL ATokkIME Z DK KB 5FZ L Birq | BA 2 30 ¢ 2
DAT SAIEDALYTOX A BB KSBIZUNN Kk T3 ADED ZTHKHZE 3
TIHRBTITIBKR&Eg Z Qg +lkDktleZLEEIopnE 0 3O 8c2BSZEp
$7.d20 BOGE & qll BURZOOMSSE Tt @b Bt al T10HTTH2 6 + C
STk GdzBBK A | Bike@As abTb kB Uk 0 To@GkB# FBTHKI B J ¢
tezyvaal 2 U@T ¢ UyBAKRUIE ed2Mbeag 3 Wk dz® & 0 T Gk p
Z+ETAWAE DKIBRI YDA + 53 UK StEREK BUKk 0 TIGK PO
zp53b8RBAHEZd $ ZKEKE Ik 0 A0 @ T3KlIc & £ AFTC
KZ¥0 Qs VRSEREP I pZOBTHB K SBUK 0 T.EIDHT ToWAS+ k
L0z U5 kKscBTEEIXZS @ GIZB. DEAT TSUR2BY YT FQ+ Y2 Kk W2 |
3 WKID2F Kk ObI TBREA 0K +3DISE T EokISBT2¥ B2 7 2 BAj6 T B+ &
dZUBET k Y+t +yEp Pl IEWNBOERKSY GIHBA i+ @Hdsag s T Y
DA 7 ki V2203 0AH KR D ko | BIGDA kOi+MnticHbe-lgm & TjYp Tt
S Pk SIBES Y 27805 B q) IBSbBKIGHA TRk 5 8b BkEH O T Gk p
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Jis Z& &+ k 24 B 2 WIS IYEEIBZA T34 B BG B kExlo DEKTY Z D& 1
DA KBY Y Gz &
] $2kOB8Ez Uy BZBUDYTPHT UL I BEFDRBYEBH S + k
(Epivir) QHepsera))(Viread)ll .8STyzeka : K d
d70 + SLEE3TAR + B Bk B BDZA Uk c DI IBZ $ B k SBEBkZ0 TGk p Z
s 7 DA KZ & Mbs-Antigen 3 Wk I0R BICU k 0 T OHIpA & A 0yt G
T T 23R 2 BIBtk S @Ak ¢ b §FiWBZYUCIH BWwgUcwCTk 2T O3
3 KCT & BHVKEEDAY O SIBkZdzdz 3 T BpCh kis2+ U8B i 178 3
DA KB CRWBIA T k33kacEXK I BZ QQUEKIBKIc &0 Z
B UkioDBAA+YBAKGTREZKCcOITIO3EReGt Yy C+2 3
HBIGZ Kk Y+t +y C*+2 %
P pDATSIOCEE 2h# Bk § bXU c &?0k STZAZBFAIMIBT [ Ak &
B2 +@BEREPPTENI DEC BAGE 21 Z3 DM IBEEFATK S
DATK CH Y05 KeébpkBET BTH2+Uqll B

- (Hepatitis C) & aq |l 822k 0 T EK p
QT KAk &4 3B SEKCE& bBWE U TZRp Azq | BF FsURKS
5 A B Ke BHIb kRaliviridae Zb B kjSAl+ 3 {2 Bt T 1 UNYKSUIESE & K 2
s BEGVBARIS I0k 0 T.GkDOZZ dBHZ 21Fkk & 2 +OKDTHK HFb¥Y
DOTEARE I3 £ adeel BTRrI TGk PAZVY PA2BRkETHEN SBOI
L 5@ bB&E O TIGK QF b 3 B4 yIGHDS HBET HIGL G & BA K T
U5 KYs vy & ddég BXG Cirrhosis € q Il BT AXOIREkDEA kT WJoTé BSz
IJ5 kbll§ZstBSCh § BB KjSA+ 30k R S Z K EJIIBEK Z Tk 8ZTXKZA ac
dzT k H G KIP5SkEF d abl B k&S8lg 2QO 1 2 2 ¥ x 2@ QT V)BT E OB &
(% b T Jic 5@0% + k BT | +HbklEEH EDIETKkESE Qs 2z 1 IZ &K Z31 BZZz 3
DAKT OTTU2ZKWI6 BY YN WTE & 6885 U Q
DAOTTBIFY+T hiSIBEEZHBTEY amiAThB KB T Gk p
g ZAaOHKWZE2BA a1 7T b BKE I TTGKEIBE ¥ 3 T¥kD B J ¢
E21SITADBRR CGE.& .dAAT TolEXESA + 34 KT B08 2 Y+ 0 Z
1Jg] ZU 3T § 2FEpkd0o Pé A7 K 5k Y§ Y BsREbIEd k | aGAB G
Z AkCHbBk TS5k UCEBEBIN BEUAEYW272%0283Z28qll BT:
JgDd 20U 8 P p H{ZZK 2 | HKZEL & BT Palfmerase Chain Reaction
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07 2AHLjA4 QCl BIBMKDKEB O K 208 kKA BF DAB KB + 3+ 2 7
CUK 0 TIGu2p BkECS b Il B 2K F 2 7 20F60k&SA Kk 0 T 8A@jp ¥z Kk T
T KYUz¥21 X&dD4 wib § 2 2ABEGVT DD 0 DEF &A/AHE K § |
bEKEERYSC WWBKISK ViP-BSk CVZRNA D78 T KIBtk + 363 Z K
CLZOSPZUE TEINI BIR BT 23pspV+odd [BZaWBEsS 72 T3
s ZKk AR B D QXS 3 &b b kt3ullB I gDBfopsyD UcC Kk Z 8 2 ¥ W
5 B5Cz &CRibavirin & T U3 BZ b k § || Be@iite$feron Alfa-2a Z 185y 3 BZ
2T BYE ZT§ 5y SBridtypelé qll Bka TIGgswB2 I Z TWABECHB O
S 08T+ BEK ZdiaklIl' BT 2 B §gblkad¢®Pp2dzd Uk eé U7 $#0dTK:
DZO+T ZzRFWK2 VR GCI2XKBAs BPDGY B +dslilk&qll BT 2
dZl UC+ eI NZBYk aUOCAKLrCOIABEcRql BDRUTGKkpZT
tuBdql BT2 bZA &k WBEZEUS 2]k T k U 3 QQz 2k BEalME @21 10
JGDA KT UCBT HET ) UBITREFIZE P SHABIKESED k 0 T.0MpE2
ETWz Ul EBE352BSDPEARBBKceT IR SOABIBEI & Uk TGk p 7
DB+ ahll

:Hepaitis D& q || Bk 0 TEK p
L0 KGAB K BRNA Virus ZIJgs dzaqll BT 2 | Z%K6THRET | OYE Z
Ve T o 3dal 2 kKIBI@&YS Uaae b BSUIk 0 TIGK p#KkkjsA + KoZ B
bBEB &Ik 0 T & 0OEIAEKEYR + 875 k KPR BEIt2 + WAL KISA+ 3+ 2
I B3MKTe AF K 1T +#7 BY 6 DR §@U Ctbi8¥bsag) 3 k 0l Y6l C Z
FY+OoH BRRIK 0o TIGK p 2K U& Gl BUX O BEK IBBR2 T Gk p
dze Q@I T+ 1Bk 2Kl IBST AIBINE% OV E B YEHEF CBK § |
| 7 2 SBAUIKEIST 3% psZEbCE k $BIU Kk O TICBIFT Z WEB Kk 0 ZGK p
SBSKESY.BRED +kBamy BURG TSGKPEGEH | iz ket 31
Wk UBEBUKk 0 TCR P U BT RBKEA+ DB2XB WB G- YT 22 %
DA O 20z 2ABKYSUam 3k Y+t IDAIFREFEKEZ2S5 Al B¢

Anti-HDV-Igmll ,3HDV-RNA
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:HepatitisEUk 0 T@k p Z

| AF330 3B SBKCSE Dbb Kk SUK 0 PGkagra |l &F FsUHKS k Z
L KksTBoib kB U k 0 TD&EK potUU yiidl #5827 1t B Y 2 OIT B+ KKk § |
Z.DZA O] Ts(KCssalll KEIF Bl & 1bi b kSdj~Y §EsY+ Wad | Z3 + 3
s BEPRPIS 3 b3 PABHAB U Z8KKSTHK 2 MUBXKEUk 0 T Gk p
D78 5%l | BUAZI ZHWBIT @ b BIZ Ty 8 @i BHFZbk §F ¥ Bi t
O Il JAnti-HEV-Igm, HEV-RNA L 8 $ CBEB ax £k & k § 7Zb b KA+ RE

DA 7 2 + 3

3kAS [ Bkp g DAKT 0z22%3 Wi F+0T235%«kYy

Z O§T 2D IBEe Z 13 EFYTOAS 26 6ICH@D Z 2
DZ 3kAsS sBTGY |

I3 72 nkT3 3kyIlYs %k g 2Z%7 Q DA zZkYH

D#T sUCB3 N7 #Y*0T3 Axq Z ] A+3
I'§ ZbkYFt TOK3 & 1§ D#T sChofad 75 S5EdAlK ob 7
£ 21 2kCs8 Us DET Y D2 BEdREckiGIbicdiahsformation
L21B+x0UT 2 3dkY+C*7T 18 3k3FFYS 1Y 2%5
dzd OIBTT I Jaé#i Ubp T¢EK3 2zk2 | BZ 35BT
t 5(IatBdostal technik) + 53 b0 +kiUé¢ g ZI T AFHRIA LT Tol 1
DAT I D230 BIh sBTGY 1 Z2%3aYZ Jdgd dxBU Okkdl |
DAT ZzZ5t LTk

L 2+YI1 p*kal

(Hepatomegaly) Oz Ljd @ K 5 LJZ

] BY €2B 3%5B5CITGtedosishépatis)t 5L 0L 5y A+

(Hepatitis) t TI UYI§ 135 L.

dz5 k FY3 3Ljt WI5LIZ Ollp DAcC2Tou & & Dz
] A ¥ FCHmGSIs hepatis).DA LjT Ukl Okbll BLjC
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bl yC dzLj€C b TI1yCRM3IA 8P 6IBL3 2051 726 & ¢ 2

DALZ*FYT3 22TWU

(StasisOz kKT yv2p BT Sy kTkKB® &Il 3 LIKZ kIZT5
liver)

MatTl ZT&BL)P 2

8YS&8*+6aq DZTO |

Lobus 35l ;?‘J‘..C,;'J'}'d‘“‘ﬁ aSuodansly o o

! s ool caudatus SI (S35 &30 gdn s>
LCRI:. — <055

Leberwinkel links < 30°
Leberwinkel rechts < 45°

12 ] #BYs €Baq DbBHEHO I

OT3B*F2 &éYs3+06q WU5LIZ QDAY & 20 &7 |
JT 35kt &5QAAZqL2 L7118 572 s5BSFFEp
Zz9ybC tGFfy szullaglB+F2 3SF+FyeTACS B &Y
1 Y50 WPW535L].£2580BLEKPp 5BC bTkbBI 2TEé8
DAY ¢2BBFull § PAILKVCIPDEEWT & Bd k JD

Q2 T 1'8 572 &cl O533@AY bty
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~

cnnnnnn2Z2BBFfFU0 ZnnnnnnkTté slhmmmmmmn2
tnnnnnnnAT yRAAMMEmMmbmmMmBAhin BH BH BFEH v m
DT BI bTIl O2 8

snnnnnUyYp 1Jnnnnn gPorA rhepatis n K T L
nnnnnnd3k SSnnnnnn2ll BFkT2 dzZFnnn
i T nnPoran nhepatid 1J7 BFnnnnnn®B3F nh@&nalh]

dzn nnn 35 Ok DA nnnnt Jd2a25nnn

DaAa T | ZTI

A. Z.7 Z ] # nnnnnEnnnnah nUannni@ndnthdsngac kot n
pars pats sinistrat nn nnné& b nhepatitan Cogrias nnr

In@8nnnZBHNnnnnno 1InnndZmri n rsrdaxkdn niyz
DZ h3*Fy GzZ &z Ot +Fk SLYIl s$aa
tYi.nmpotaeYBE BEnnnné tnnnnn3kIl 3 BTnnn
3 K3RnNnn AN nhepati@m BdroprlanmnzqnnyY 1 BZ & nn
BEnnnndzom@wnng snnnnnda 5 AD DZBAnrbmm
Innnnng J Z Fnanmmy®WXKAahnnBI ZI 6 DFE
BEnnnnncljg DEThmmmmiye I nAnnnd I § =
153+ Tnnnnnnnd 135 DHBMAINTTMMmmnivn rgrbd
DBY KY&+35yé
IS sTkbBbnHiZnikma@nBnmnmiw@AamnelwamnhdnnnC
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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)

Fig.32.1a Fig.32.1b
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Fig. 32.2a Fig.32.2b Fig.32.2 ¢
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(Rancreas 33) T k b [(§bmach 26) 2 O ZiveD9) & 5 (Line@ alba 6) X
(A. hepatica 18)
(V. renalis @.mesenterica superior 17(. portae 11)(Confluens V.portae 12)
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