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MRI has been accepted to be an effective imaging tool in evaluation of the
hepatobiliary disease. MRI helps to detect the small or early lesion. The most useful ability
is to clarify the nature of the liver lesion presenting with mass, consequently the
hepatocellular carcinoma and hemagioma can be differentiated. The evolution of the
advanced technology by setting up a variety of the new pulse sequences provides more
capability in distinguishing the pathology. A great beneft was gained by the development
of MR angiography (MRA) and MR cholangio pancreatography (MRCP) for evaluation
of the vascular and biliary diseases. Owing to their noninvasive procedures and easy
performances give a promising for the routine screening use. In the future trend, the more
aggressive investigations including PTC, ERCP and angiography would be reduced. On
the otherhand, there are some limitations for MRI. Besides its expensive cost, the quality
of the images is quite depended on the palient’s status as well as the scanning techniques.
The motion would create a lot of artifact shadows which is the big problem for

interpretation.
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fiufamiamiadis MRI fldpdaghiazsieli
=3 o~ AI J 1} .. -
-mIanafidssinTmwiinuluuived sensitivity Uz
. . A a A
specificity Aamnafianlflunisamia msifan pulse
A Y & A i a A8 o
sequence figndasTuniviiavaiinIasfienld
ANUUANANYDY field uas gradient strength WRE
m3l4 contrast medial'~®
lumsfinwuas Stark et al. WUINNRIVEI
v w o d a Vet A .
wimanfimanzaulumiasnaszuuvesaulaafa mid
4 a
field .6T Pulse sequence NFUITNATIANLWEND
Y= . . .
amw"l.ﬂﬁﬂqﬂ (highest liver-lesion contrast) i@
short TR, short TE (260/18 msec) Waz pulse
d9 o o [ o - P
sequence fitkmwlanainvasaivaldsisigadie
SE 500/30 msec §i sensitivity 82% Waz specificity
v A Qv 1
99% nIa7739 MRI Wuszlamilunsdinasdoing
wazlu

WeNTENNLE LiRIRInIzuanlIn laTaLan

MIATIIAININITzLpadlsale-®)

WARANITNTID

Mid field .6T SE TR/TE 300/20 multiple
excitation n=16

Slice thickness 1.5 cm
Increased number of excitation --> Decreased motion

artifact

1-1.5 T SE TR/TE 2000-2500/75 Two
excitation

8@ greater susceptibility effect (3nn"3
h inhomogenous Fe) enhance S/N (high field,
long TR)

Yo18s decreased averaging --> increased

artifact @adld respiratory gating usz flow

Chula Med J

compensation (vascular motion)

STIR : (short TI inversion recovery)(”
1/n& SE az1lsznauals 90 Was 180 degree-pulse e

a v . . ]
STIR 3138978 inverting 180 degree pulse L#aI37n
fat uaz water {1 longitudinal relaxation time
\ a & a v .,
dnanu fat TAUUST water Az inverted
180 degree pulse Fat sz water 329N excite ‘hlﬂgﬁi
P | A, . .

N -180 degree LWa33n fat UA1 longitudinal
. . & a P
relaxation time &4 FIIAWNTD relax M O LAz
. d . . od adaw
positive llamunsania Ti finadifald fat

. P . . Y
a0l relaxation 11 longitudinal plane lénua
us water 9241 longitudinal relaxation time W%
i ﬁﬂﬁmad’mﬁaaglu negative longitudinal

o E da
magnetization Wwnzazuwiialv 00 degree pulse
r ) oo
dna3e Fat YN excite WaYN transverse plane
wavin I lad signal (fat signal suppression)
.
Uszluminlaan STIR anunsn suppress fat
. ° [ . N P 1
signal ¥l enhance signal 984 lesion fifif long
. N/
T1 T2 'l signal bright Iu
Ti low field 100-150 msec

high field 150-170 msec

FAST SCAN®

1.5 T Gradient recall technique breath
holding

Spoil GRASS, FLASH

Short TR, varied Flip angles

TR 100-200, TE 10-30 msec

T1 WI short TE, Flip > 70

T2 WI TE 20-40, Flip < 40

Eﬂﬁ‘lﬁanﬁumamﬁam‘ﬂu bright signal
intensity, decreased S /N, decreased resolution, Low

contrast
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Phase contrast imaging (proton spectrosco-

pic imaging)(**~*

Modified conventional SE

Un@ protons 1w water uay fatty acid
molecules 3:iANUUANGI VBINT precession T
conventional SE 113 readout gradient waaanfilw
180 degree pulse. Protons msassiinazing
precession ari.i‘luﬁﬂmdtﬁmﬁ'u lasfi magnetized
vectors agfluundfiamatdieanin i3un inphase (water
plus fat image) fniulu phase contrast imaging
1IAP89MT readout gradient 3z modified lulu
utuzfl magnetized vectors 2BINIFD protons
Tufiemefiass fudhuden opposed phase (water
minus fat image) sansavlwiianmwils water
w38 fat subtraction

Uselamives phase contrast imaging %ag
lumsifiasie focal w3a diffuse fatty liver 813130
uen fat sennrawiiasanlafniiilafiousu T2 WI

Oppose phase

Normal liver 1% intermediate signal inten-
sity > muscle

Fatty liver % low signal inten-sity < muscle

Normal liver 9zdiU3untw lipid signal < 10%

Fatty liver 9:81/3an lipid signal > 10%
(sinaz > 20%) T2 W. opposed image Tanlun1s
detect lesion Iefifindn('? asan

Tumor Uz metastases 9t IAMwanwuziily
focal hyperintense

MRI application

1. Liver mass
2. Parenchymal disease
3. MR angiography

4. MR cholangiopancreaticography

¥ a
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LIVER MASS

| L g & L = aa o

Wanudauluay dnazlifgmlumsifiean

3 L g “: =3 &) [ w A‘
wizashdaunufiwentamwiduasls wu dawiia

v A o

INFITNAT deanazise MInszaeveslinunau
wialludu n139329 MRI leldmanglunmsnu
aa o W ] ° ! A v
Yaaelaudundn hasanmisienwaas MRI
) Qs A Q9
Wunsamnaggianlasunnnineuauasaslysa

& 4 d e oA war A -
saulwilaibanuandrnmlalasunsuwimanivii
Tasnsdensianauduuassy I mnasannnis

& A9 ve Vs & 4 ' a

wladlumwilisnwuzuandranulufiaifaudacsiio
) M&‘ L a o ] v .
i letuiuimafianaTie detaguSE (Spin
Echo) 3zUsznauais TTWI, PD uas T2WI mMwaa9
TeWI a:ﬁm*ménﬁ'mlun'ﬁ'ﬁwuunwm%amwmaa

fauluaulddni

Hepatocellular carcinoma (HCC)“''"'®) (Fig.1
A,B. Fig.2 A,B)

L ' IS
UﬂWUlﬂ?t‘H’J'N 30-40 U 1w :

niljy 8:1
snwmeray HCC adnwudu 3 ofia ldun 1) fau
asenlngdawdion 2) Junmeten 3) nszay
mlymBenlsaduuds vrendsasd necrosis v lia
anwazidu cystic o

MRI : T1 WILow, Iso, high, mixed signal
intensity T2 WI High signal intensity anultuae
aaadlu late T2 WI (TE=180) Signal intensity 283
T1 WI finduny component uinaw il fat
(steatosis) Nzl high signal intensity il
fibrosis annAazlh low signal intensity nwusl low
signal rim sauniauiilu encapsulated ¥38 Pseudo
capsule 1w T2 WI a1aiwidu double layered
structures Usznavualslnner low signal band -->
fibrous tissue (pseudo capsule) wac Outer high
signal band --> zone of rich vascular ANHMAU
faznuldun intratumoral septa (mosaic pattern),

daughter nodules, tumor thrombus.
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Figure 2. (A,B) Hepatoma faufldundusn@ansme high signal intensity 1w T1WI (A) Slightly

decreased signal intensity 1w T2WI (B) uszwuilvauansaudanan (low signal rim)

Fibrolamellar carcinoma (FLC)("®

< A
\lu sub type 289 HCC Wy 2% lungufidl
¥ ' a . = ' 1A
818uUB8NINA  prognosis @ANIN 13ifl sexual
predominence AFP ainiun@ fiaudnazudeil fibrosis
wAudw fibrous septa radiating (scar) nauinazl
calcification 371628
MRI : T1, T2 WI aziisnseinilaw HCC
. A A Y ‘ i i
uaasInanaenadl scar G9azlit low signal intensity

T T1, T2 WI

Hemangioma‘*'"?? (Fig.3 A B)
14 Common benign tumor .5-10%

Juua TafNaT-naneidudiuas wuln

€

wild > Ao 1sznaueie micro vascular channels

=p. e

lined 1@ endothelium MRI: T1 WI Low, Iso

signal intensity T2 WI High signal intensity I
anmsmuztannzlu heavy T2 (TE 120, 180) fa light
. A (2 o o o
bulb sign T99zAINNNITNVBIRYYIMINAINEN
v ar s a ' =) =
VOULUAVBINBUTALIW UNIHIUTI NAUNIDINI
MRI fauluns?ifieas Hemangioma '@
@N12191299 N134@ Gd DTPA 1a8nun13%1 dynamic
study 9z1¥anN®menY enhancement wilaunums
11 CT scan f1ad peripheral intense enhancement lu
arterial phase 91n%wi central filling U8z persistent
pooling Tu late portal phase 1 90% sensitivity Wae
92% specificity (Wittenberg et al) 10% %83
hemangioma L& N1IOUENAIN metastases &%
¥ . v . A |
Woeed hemangioma 8191% target sign Taiflu

Qs A Qs
anumeNInwuly metas tases
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Figure 3. (A,B) Hemangioma faufidunaduwanlw low signal lu TIWI (A) uae light bulb

T heavy T2WI (B) 3‘1Ji’1\mamawn@ﬁw°ﬁ’mw

Metastases(?>2®) (Fig.4 A,B)

MRI : T1 WI Low signal intensity
(faulwgl) T2 WI High signal intensity & vary
signal intensity o heavy T2 WI Metastases ananam
colon 60%, pancreas 13%, lung 5% L8 breast 4%

[ A i
ANWALNWY - amorphous (inhomo-genous)

45%

- target (Doughnut) 27% central irre-
gular high signal
- halo (smooth high signal rim 2-
10 mm) 13%
10% light bulb azWuLIuMINITLVDY
A o s I3 & A [ ' . -
lsaanfigy anfluwzidsanfidu ldun carcinoid

tumor, islet cells carcinoma Was sarcoma W@NINY

A
Paue ldEuy

YSHCUODOLT CHULALUNGKORN HOSE
TONGLUN PAIPAK
63 M 4483/35

22108195
06
™11

40/08:29
256%192/1 WEX

Figure 4. (A,B) Metastases 9nuzi59an 1§ wudauludunfuanilanwmue low signal intensity 1w T1WI

vaulaiFoy (A) uszlW inhomgenous signal intensity (amorphous) 1w T2WI (B)

)(14,27—28)

Hepatocellular adenoma (HCA

Extreamely rare 812138 nLilu focal cirrhosis,
hepatic harmatoma, 138 mixed adenoma

L% a 1 A Qe a 6 A
wu'l,u;dmya nquﬂ"l,mummmmam wiaen

Aunite danwmuziuiaul@on encapsulation fin
~ =) . ~ a

WU hemorrhage %38 necrosis AW1a 8-10 LIUR-

W@ Usznaudne hepatocytes 1iwilaw normal liver

u@ 144 portal vein, central vein waz bile ducts
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MRI : Ti1, T2 WI well defined
hyperintense mass (tWi1zanil fatty nature) GIWU
A A @ y AR o o P
fidanaanluian sxtioluniifiads snwusdu
nl v w & P . ’ .
nu'lefa dauifiosanil low signal intensity 1 T1
WI uaz high signal intensity 1u T2 WI afns FNH

] a . v
%388133 low signal pseudocapsule Aa8 hepatoma

Focal nodular hyperplasia (FNH)("®2% (Fig.5
AB)

WusasuaxINNIN adenoma 2 i1 AW >

Ao Inliwodifeasennuluion LFT Und

v d = .
Usznavarsiaaaniiu  hyperplastic

Chula Med J

hepatocytes ilarauladurinlwiin1s trapping vas
bile ducts, portal veins Waz hepatic arteries ma.i
malutaudl anwousinilon scar MRI : T1, T2 WI §
signal intensity A8"g normal liver %38 T1 WI low
signal intensity. T2 WI high signal intensity {n
aziAn scar agmulufieu Scar azdl low signal
intensity 13 T1 WI uag high signal intensity lw T2
WI flasnnidsznaudan viable tissue wod bile
ducts, arterial U8 venous channels asldlwms
wonlsnan fibrolamellar carcinoma 13 central scar

\iunw udazlw low signal intensity 1w T1, T2 WI

Wz collagenous fibrosis septa

Figure 5. (A,B) Focal nodular hyperplasia i amm’m'lmy:ﬁﬁunﬁuf’mﬁ signal intensity aanaaulu T1WI

(A) uaz T2WI (B) @39na9wuil scar Fa3l low signal intensity 1% T1WI (A) uaz high signal

intensity 1w T2WI (B) (#agnes)

Cholangio carcinoma(®°-32)

FunIzaaaninwLfl right waz left duct
junction uaz Porta hepatis vilsfiiansaaduuas
Maduing uazviavnduenolng MRI : T1 WI low
signal intensity T2 WI low, slight increased signal
intensity flasaniow tumor Hmdsznavuvas

fibrosis tissue 41N

Abscess®*7*%) (Fig.s A,B. Fig.7 A,B)

MRI : Tt WI Low signal intensity

T2 WI heterogenous signal intensity
Rim sign anazwulu abscess Hanwme T
WI 1% low signal intensity rim tA@aNUILIM
8au38U abscess 11u vascular edematous zone Sign
& va 5
fazinldtaiiadia contrast Gd DTPA uag Ferrite
3 A degova a. &
particles lununaaas mausniafivildiiadiniu
Amoebic #78 pyogenic abscess %1 WU31 Amoebic
ar | A a a o ' a .
abscess INWULTuNLALN UAUNUIBLAA liver capsule
Y homogenous signal intensity N1 W@ pyogenic

abscess AN IWINANINNIN 1 B wIadunauil

9
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gurating 32unn wuldwanodiunis Gnd

inhomogenous signal intensity fnkmmaguszlil
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a an o :J [
($1350) 'Juﬁ]ﬂﬂLLUﬂIiﬂauG] VL@LLn Cyst, hematoma,

biloma, necrotic tumor %38 biliary cystadenoma

Figure 6. (A,B) Amoebic liver abscess fauddunduanindvaudufl low signal intensity 1 T1WI (A)

uaz high signal intensity lu T2WI (B)

Qs

. . ; . . . ; vl
Figure 7. (A,B) Pyogenic liver abscess ﬁnqu'ﬂa\‘l low signal intensities "l&lﬁ'tma%m unduan lu TIWI

(A) wasanda Gd-DTPA wuinuSiamaaw sauazdl high signal intensity (B) tilw vascular

edematous zone

PARENCHYMAL DISEASE
Fatty liver(4,36) (Fig.s A,B)

MRI : T1 WI high signal intensity T2 WI
decreased signal intensity lwluflqmuaudfidu
macromolecule fnavilWa1 T1 waz T2 &waa M3
@323 MRI laglfinaiia conventional SE a¢l¥nns
Afadbnizves Fatty liver 6 udfianauaiuthgn
@09%a8N1INTIAILINALA Phase contrast imaging
uwaz STIR Fauifin sensitivity uaz specificity lu
mMy3fese 1fiasanins suppression 284 fat signal

ylfianwazawlu T1, T2 WI u low signal

. . A v ' a v 0

intensity TRaNUTNIYINNL wIawasnd1 muscle
lunsdivas focal fatty liver w3a focal spared fatty
. A Qs v 3 /

liver Gsazlddnwoucadiaiaw MIaadis MRI

.\ aa a @ J
"H’JUlﬁa’]&l’ﬁﬂ’lufﬂﬂﬂLLUﬂI‘iﬂQ’]ﬂﬂE]%Lui’]\‘l an

Hepatitis('*37 %)

szuzusn azhinuiinsufonuuyasues MRI

A = & A

wananluszpziaaMmiuwun TUTULTINIBTTHE
gavne hepatitis WAz subacute hepatitis |
Qo . . & r=}
ANBPTUSVDI extensive necrosis Lﬂu mOttled wio
localized area MRI : T1 WI § low signal intensity

wae T2 WI & high signal intensity
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Figure 8. (A,B) Fatty liver @UX high signal intensity TuT1WI (A) waz decreased signal intensity lu TowI

Chula Med J

s et R D e R

3

a4 = o A &
(B) @atfluansmuzianizaas fat Aaal T1 uae T2 8%

Cirrhosis'“*™*") (Fig.o A.B)
MRI : T1 WI & low usz high signal
intensity 284 regenerating nodules
T2 WI 1iu low signal intensity
MRI sansaldmaiteaslsnauudeleuan

§1lA8N1TAII9WY  regenerating nodules WA

fnwoizaung ldund dunfuanflvwiadn niudie
uaz caudate lobe Tvwalng AaduyuezliGou
nsvinaiia  Gradient echo a79g78lWiAu
regenerated nodules &% nodular contour a4 liver

U Qs J
dTatantn

N . . . . a v A " & A
Figure 9. (A,B) Liver cirrhosis with hepatoma WusN 4 UaIa UL regenerating nodules 1w1aLdn 5 N3 low

. . . . ~ J a a a a gﬂ‘ D @ 0 o A - a
uwaz high signal intensity nszanoLaNLhaay Haaupuse Sunlugasrassrunuidewluaunivan

(hepatoma) W low signal intensity s TIWI (A), mw T2WI (B) asnuhuilosuralyd

decreased signal intensity uazriawil high signal intensity (Qﬂm)

drelumivainisasia MRI lulsaauuds fia
) A v
F8lun1T0T1aNY  small hepatoma J9azlH
hypersignal intensity 1w T2 WI uazn11zua4 portal
hypertension RINNINUFAINIWUES porto systemic

collaterals lalagisnaannisaaasNuLgs

Iron storage diseaie(‘;z'%) (Hemochromato-sis,

hemosiderosis)(Fig.10)
aandl Iron wWhldazaaulu hepatocytes
%38 RES system uiailu 2 wila &a Primary

hereditary, idiopathic hemochromatosis LN@a1N
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increased iron absorption 3nANUHAUNAUDY iron
metabolism

Secondary hemochromatosis anaziiasau
AU ineffective erythropoiesis, iron overload 370
Red cell transfusion, soluble iron diet, chronic liver
disease, alcoholic, hemolytic anemias (thallasemia,

sickle cell anemia, sideroblastic anemia)

MRI : T2 WI loss signal intensity 3710
WaN1INaaadvas Stark et al (vitro studies) Iron
fiuada T2 wnndn T1 vildiAa T2 reduction
Ferritin, hemosiderin 3 iron-oxyhydroxide crystal
a Qi [ . oy eqe ° ¥
UOURULG 11w paramagnetic susceptibility rnlv
a . . ' . . ~
IN@ magnetic gradient Na®a water diffusion &

dephasing uWas enhanced T2 relaxation rinlw

shortened T2 wargmiRuaNuTNIaTYYI™

Figure 10. Hemosiderosis ﬁumaagﬂw thallasemia
wuinil loss signal intensity s T2WI
4 .
@9 NMIR=ANVEY hemosiderin 14
quann dgmaud@iin  paramagnetic

susceptibility

(9
o a
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MR ANGIOGRAPHY

MR taolumsgnasaiiaadia g iiw hepatic
vein, portal vein, IVC, splenic Waz superior
mesenteric veins 999z signal void effect lu T1,
T2 WI/MRA (MR angiography) funafiafils
@373z UUnAaaRaq 9219 high signal intensity

e 2 5% Al

Phase contrast (PC) uaz time of flight
(TOF)

1.5 T 2 D GRASS 5 mm multisections,
breath holding

TR/TE 22-42/12-13 msec.

Flip angle 30 NEX 1 rectangular FOV

with or without presaturation \Wadaams
AN9ANITIUNIULEY abdominal aorta waz IVC
Uszlomyd 8131309 hepatic portal venous structure
168 sreifeanliadreg laun47-+9)

portal obstruction 31N tumors

Portal blood flow collateral vessels 1w
portal hypertension

Porto venous shunting, portovenous fistula,
aneurysm

Budd-chiari syndrome

anwszNW MRI 289 Budd-chiari syndrome
(Stark et al)®® fievoil

- reduction in caliber #3a complete absence
of hepatic veins

- comma shaped intrahepatic collateral
vessels

- mark constriction of intrahepatic IVC



- - [ ¢
688 ﬂ?m qtyﬂm'm'mu

MR CP (MR CHOLANGIOPANCREATI-
COGRAPHY)
J2UUB9MavNG right left intrahepatic bile
ducts, common bile duct, gall bladder, pancreatic
ductansnfiuldfaaursluniziynduszinen

gnW lasmIasiadis MRI (3un MRCP(®'~%2)

(Fig.11)

Figure 11. MRCP ugaanwuaviaund right hepatic

duct, left hepatic duct 8z common

bile duct

Technique : FASE (Fast advanced spin
echo) Long TR, long TE tilu heavy T2 image Azl
bright signal 184 waterﬁag_]i‘lwria‘lf’la fansari 2D
Auliaaunin 1 min waz 3D lapld single breath
hold vin multiplanar reconstruction

Uszlomel ; Wnwasaviavind intrahepatic
bile ducts, common bile duct, gall bladder uaz
pancreatic duct tilw bright signal was suppress
signal 2890U, @uUBaW MNauNIIY invasive
procedures 19 9 laun ERCP, PTC

'luﬂm;ﬁ'ui{mmm'l’ﬁtﬂu screening l@@ann

\ o AN 1o &
FRAaNINITERCP waz PTC ﬂvlmJ’lLﬂu

Chula Med J

- ’ﬁaﬂ'lumﬁﬁaofﬂLLﬂﬂTﬁﬂnnsq@ﬁuﬂjawia
‘o’ =) =} a J’ s
U8 wIaweNTEMNUILHEAL
- 'ﬁ’muan@fmmuwmmiqmﬁu
1 ~ A Qo £ ] o A' J 4
- gaplumBdasslialaudnebeln o
%7, Nou

- grAtanalinvasdudan

MR LIVER CONTRAST AGENTS
Gd DTPA (Gadolinium diethylene triamine
penta acetic acid) Liu contrast ﬁl‘ﬁ'u’mﬁqﬂu
ﬂﬂi}ﬁuﬁ guaul@ Aaiilu paramagnetism, strong
complex formation, good tolerance W8z quick renal

elimination®®

luns@nwuas Hann et al 'lu;jﬂw 23 Y

‘fiilu hepatic tumors Wui1 Gd DTPA dose .2

mmol/kg Te1Wi enhancement 489 tumor 1 T1

o ¥ o
WI (SE 400/30) 71L381 2-3 min. moamnﬁu

Saini et al WuU71 maximal enhancement

284 tumor 1% T1 WI (SE 250/15) 2:WUARIAA 1-
e _ .
2 min. B9tiu vascular perfusion phase #a331n 2
min. l1u&2 Gd DTPA a9 1dlw interstitium vinls
tumor contrast 8a89 N3 dynamic study 2elW
& o X a ad g

Wu  tumor Tataudwiluszlosdlunsdinilu

hypovascular %38 necrotic tumor
Yp

M38@ Gd DTPA sisiiayse@nTamwaag
MIIRIRENENTINNWIUAY TAUATIINY lesion L6
& y
NI lagawizlunnIasiana metastases Lo
Winuny T2 sequence WazTIH WONWENTIzWing

lesion MU necrosis®*
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3INN3AN®wad Rolland Y  wuiims
@#323028 Gd DTPA Tauny T2 sequence TaelAy
sensitivity 1WN13ATANY lesion INNNIINIAIIT
@8 dynamic CT scan

M1 Dynamic MRI study wadfian
toluniifdadouenlianwuiutonagluduld

R .

W2112998% LB% Hemangioma, hepato cellular

carcinoma

a7

L]

a
o a =

1139593 MRI luszuuduuazviaund &
o X
Uszlgmiast
a4 va o o a -
1. AanmAImIlasuiiFuaznIaas 1INy
)
2. Tdmsifleauwendanwenag lduaiuga
gnﬁmua:mwwu‘luith’%umn
A X d e
3. sunuentievauhatbaldaniziang
2 l¥midadsusnlsnvasianlu@y (5w hepatoma,
hemangioma, metastases
1% an a ! a [
4. WmHdaanliavaaitaduldianizian:
99 'léur cirrhosis, hemosiderosis, fatty liver
5. @329WL hepatoma luszuziFuunlug
] A ~ Qs J ed v 1 - . '
YromdulsaduiTass taun cirrhosis wia hepatitis
6. F1NNTDIRIRBANZUNINTaUINNNTH
A A
\fomaanfinu'lalu hepatoma, adenoma uazaunIn
yanIzuzATaLRaaaanle
7. Gt lUNNITATIINLNIINITINLBDINLS
A o v &
Junauiaisaau
8. F1U1INATIVITVUNRBALREG (MR
. ¥ o
angiography) uazszuuviasnd (MRCP) lag'liifia

I3 o ' a P
ﬂ'ﬂ&lL‘ﬂ'ithﬂLLN:LGUGG\GT]']?Q@]G’]TYIULLKG

3o
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