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Fig. 1. Oriental cholangiohepatitis with atrophy of the segment III and IV of the liver. Intrahepatic stones are noted in
the focally dilated stenotic left hepatic duct. Left lobe is markedly atrophied particularly in the segment III and IV.
The density of the atrophic liver parenchyma is isodense on arterial (A) and venous phase (B), but hyperdense on
delayed phase (C). Left portal vein is not defined on CT scan and it is not visualized on portogram (D).
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Fig. 2. Oriental cholangiohepatitis with localized atrophy
of the segment III. Localized dilated left intrahepatic duct
with stones are noted. Localized atrophy of the segment
III and compensatory hypertrophy of the caudate lobe
are prominent.

Fig. 3. Cholangiocarcinoma involving the left hepatic duct. Atrophic liver parenchyma is confined to the segment II
and III. The density of the atrophic parenchyma is lower than normal liver on precontrast (A), arterial (B), and venous
phase (C) but higher on delayed phase (D). Localized enhancement of segment IV is noted on arterial phase (B) prob-
ably from increased hepatic arterial blood flow compensatory to left portal vein occlusion.
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Fig. 4. Section from atrophied left lobe of the patient
with oriental cholangiohepatitis (Hematoxylin-eosin stain,
X 200). The portal area shows widening with fibrosis and
inflammatory infiltrates. Periarterial and periductal
whirling fibrosis with relatively spared portal vein are
noted. A, hepatic artery ; D, bile duct; P, portal vein.

o & 84914 A=l OCHE 597|404 17} B4
Zhac} 31 72X E Bal Yol BF 55 AHAAL, £
dE BT F5 Aot AAr]eAe A AelA I 3
22 24 Z7=E 9k (Fig. 1, 2). = 34 F 1d= 2943
CTE Zgsle] ZE A7jdlA A4 ZhEot £33, 1dle A,
A, 3(Fig. 3), ldl& 3, A, 12 thofslgd ot A d7]oA
A5 2elE Fdah

kg AdA o] A=W OCH 124 2 ©=gt 24 1
23 A2AA), F9 A3 2 %5 (portal fibrosis and in-
flammation)-& 9= ¥ 59 FHe| AA3tA L, & FHe
e 73 ik Boln 7ke) /EA ] A5 3o (Fig.
4) BE 3250 CTA 249 4] == 3 F o] Add™ A
= Aboldt azdelsict. WEdtd A £ FH st ¥
45 Az CTH 79 A% AEE wlaste] Bgts o
CTA AE9 f150)4id 3¢l Wl oz vl AR ¥d
°]Q13, CTA $559] 5% B4 19¢X+= H=Egde
2 7Axe) W3kE 2o vkeA] AR FA = Wgket

U

7 A g2 £ YelezE 7w e WA T
A%, 2o Yoo Aol 2o FEe] 4 So| Uele] Yo
QA 9l orh(2-5), B HE SAle] WA Sl B 2o
o, 91%0] 2 b 9 7)ol o HE2E e Rk gk

Ham(6)0] 94 B $AAro 2 7he] F4 152 221 T8
g ooz wugh v} glen} o]5 % uh oldo] A 7t
A Ao 999 930|907, T4 WHOZE EFo]
V4 £ Aol erz, Selviele] A FEoE oS G
%},
BN EESES SRS LS BE PIE

2wl

0B

=& 2| : 2T ZEI 2B 2 T =

2} e gl el ofshe ot 99 H 7} FAle &
t At gl 2% Ae] /Mg &3k Eud v J
(7), A% 2= A7t 3l o 7k AR 50| FHb=
UE e FAPAY G2 & 4Yo] Qi dutd ez F
A HHE ke AR 47 A Sk, 8, 9). 2yt 7+
At = BAA 52 GEuks Fwshe oA AshAx
def'd 4 913, Chen 5-(10)2 ZhY 24 ¢ 2= 1624 F
1140 A A3}k B 7319 3, Czemiak S(11)% 232
&% g2 1314 F 94ol| A ®ska gl

OCH= ZH g4 o2 gt d=shy, o 3, 3 79 7
d9 A5 59 Peishd 273E Bolw(5, 12), OCHAA 7H
o] $1Zo] FukElE Wl v 15%7HA] Basla sloh(13, 14).

2R ) Sk AdA 7 5L S 7 Exl v
FAA S 5 dubd e 9 9= EA7) B} 34
3] Z3E L o] o FEabHo| =z AlshA JPEH(15). &
3] OCHellA+= 7h 2= 34 o] 4 o5 A
7P e 9 5 2AE A AEIA6). " F9
ol gt ZgHel 7t A15E Az AP v R 53] SEvt
2ol A= A H A F = Al 713 "ot

ZHe] 1%0] S W 4 7he] BAMY vt/ 2 9-E A4
o] ApAdo] 3L A2} of|of| A& vt o] HIE7} OCHA A F=sgt
B} ket ols HAATE Bole AS5A At o3t 9
22 4A Aol & 4 2l OCH 5 A4 "= 1l
T AL AFll e ol 3= 7 A5l A Ras A
o] glow, ol mArde] w7} FukE 5 S 4EA 9l
Z] ¢k}, 74749, Budd-Chiari 237 ® opz} 34 915 A
= mlatge] vldE 5 S-S FAFE CT #5o =g
g 4 Aok

e s3] e W ez Qg g3 o o
A gkt oz} ok OCHoA X 23 7]"o]H $159] A
=9} o W 3 Ars Aol ok Bustx ik
(16). OCHel|A £4¢] Fzo] 2= 7|H-L FA 22 Q3 7
& g xe] oz F9o] A shat dlopx] o7 =
(5) utell 29 ] AH3l 9 A Fdxdd o gdxd
AR5l o]t (9). AR oM x F9e] it ==
77k OCHS] 174 F 144, Fste] Ao 5, deppell A &
ARG w3 o] kA FAHE Bl 104 F 74, AL
B3l 139 F 4o, 2 A FEY-E 24l 39 F 1dloA F=
o] 7k 15e] B 9] A4 §F L A= 7 95 A
£ HA Aol sislet, HeElstd oz fad AAE F
FellA AAF Eo] kA FAHE EASN = ATl
FAEY AL AT FHY HEYL A= AE A A
< YA o2 = vlx A7t dESICh et EHx
4% CT 5 G4 A o] ¢4 A& Ho|rjeix o]
k=R 7144 W7 47t oi a2 F4 7} dAbAQl A
o gl 7te 2 HE 7|5 o 99 Hajo| JFE
¢ wel 7N E whle] SAl Zv(negative protein ac-
cretion) 2 Q18}ed 7HH| E29] )3} 44317} Fubso] 7k9]) &
o] F23k Alolztx A & slvh(4, 17).

— 276 —



CHEHLAIMOISHSIX| 1998 38:273—278

AAPZS] of|of| A Fdellat 7 9159 Fite] OCHS} &
T3k o)z} g FEGeIAE A4 271 Bl w
8] OCHE 44 w371 Wated ole A59 71£44l 7]
Ao] Ao A Fofol 3t o]AA o2 o HHrt F
29le] vt OCHAA = Eallo) F= = od3 Qo & 7Ry Al 9]

A, ZhE=e] 3, 1 el EHPEJ Aol HE A3t
o] A= 9 X7} FH= =} AmHc)

A59 7k A A= 95 CT71 A= AR 84 &
A7) M 57} B ARt 3l T B
ek 3 7HIAE Bt o)k Bl e naH e
e 9 o] FvlEe] A7 AR AWE T AUTH4). E
7)ol A= OCH 59 274 55 ZAHAE, Fat 34
2¢le|l A= A S By oyt 14 L A E B 9
o) A5 A AA=A wsgkeh 7 SAAU AL A 4
ol A} Ad7|o A AAF ZkEC} 3 ZHAE Bl Ao, o]
ZAH CTAIAE dAHE 24¢ Bech 9159
A%k & 2729 A7EHA, Ttai 5(18)0] 273l A
F3p7h AR B9l A Adr) 4 3 A E B Fo)
Yoshikawa S(19)0] 7HEoke] 443t ¥9lo)4 Ald 245
7He I AR R AR F250) 443} o 29
Ao} =2 wjel W el 7 ek

AgA oz Ao FTo 95 FA
7b QS o) 2 EE 2R 02 O 7AE FHF AH3le) 9
g ZHE o) AljE A3t 2 715 712 E s o
s ot A OCHONA $150] 2= of2 ot Astat =
= 22 & o BN BEE g 7 v vk E A
SRS o F dglch de 2 B g2 FHCA AAFA

rr

—x
i

L oox

°l

°]Z1 ool HEs4

JA4 CTE AlgRich 7F 91%9) dodeta wsel] ojs) 2
Be ANE 3 4 9o A,

o
ror

F ooz

1. Carr DH, Hadjis NS, Banks LM, Hemingway AP, Blumart LH.
Computed tomography of hilar cholangiocarcinoma:a new sign.
AJR 1985;145:53-56

2. Ham JM. Partial and complete atrophy affecting hepatic
segments and lobes. Br J Surg 1979; 66 : 333-337

3. Hadjis NS, Blumgart LH, Bruguera M, Cortes M, Rodes J.
Localized sclerosing cholangitis?. Endoscopy 1985;17:121-122

4. Hadjis NS, Hemingway A, Carr D, Blumgart LH. Liver lobe dis-

— 297 =

10.

11.

12

13.

14.

15,

16.

17.

18.

19.

parity consequence upon atrophy;diagnositic, operative and
therapeutic considerations. J Hepatol 1986 ;3 : 285-293

. Kusano S, Okada Y, Endo T, Yokoyama H, Ohmiya H, Atari H.

Oriental cholangiohepatitis : correlation between portal vein oc-
clusion and hepatic atrophy. AJR 1992;158:1011-1014

. Ham JM. Lobar and segmental atrophy of the liver. World J

Surg 1990;14:457-462

. Voyles CR, Bowley NJ, Allison DJ, Watkins E, Maguire RR,

Khazal AM. Segmental obstruction of the bile duct.
Gynecol Obstet 1972;134:915-920

Surg

. Takayasu K, Muramatsu Y, Shima Y, Moriyama N, Yamada T,

Makuuchi M. Hepatic lobar atrophy following obstruction of
the ipsilateral portal vein from hilar cholangiocarcinoma. Radi-
ology 1986; 160: 389-393

. Lorigan JG, Charnsangavej C, Carrasco CH, Richli WR, Wallace

S. Atrophy with compensartory hypertrophy of the liver in
hepatic neoplasms: radiologic findings. AJR 1988;150:1291-
1295

Chen HH, Zhang WH, Wang SS. Twenty-two year experience
with the diagnosis and treatment of intrahepatic calculi. Surg
Gynecol Obstet 1984;159:519-524

Czemiak A, Soreide O, Gibson RN, Hadjis NS, Kelley CJ,
Benjamin IS, Blumgart LH. Liver atrophy complicating benign
bile duct strictures:surgical and interventional radiologic
approaches. Am J Surgery 1986 ; 152: 294-300
Lim JH. Oriental cholangiohepatitis: pathologic,
radiologic features. AJR 1991;157:1-8.

Chen M, Jan Y, Wang C, Jeng LB, Hwang T, Chen S.
Intrahepatic stones associated with cholangiocarcinoma. Am J
Gastroenterol 1989 ;84:391-395
Hadjis NS Adam A, Blenkharn I,
Blumgart LH. Primary sclerosing cholangitis associated with
liver atrophy. Am J Surg 1989;158: 43-47

Chan FL, Man SW, Leong LL, Fan ST. Evaluation of recurrent
pyogenic cholangitis with CT :analysis of 50 patients. Radiology
1989;170:165-169

Saji Y. The effect of decreased portal blood flow on the biliary
system. Jpn J Surg 1988;18:558-568.

Hadjis NS, Blenkharn JI, Hatzis G, Demianiuk C, Guzail M,
Benjamin IS. Pathologic and hemodynamic sequelae of unilobar
biliary obstruction and associated liver atrophy. Surgery 1991 ;
109:671-676

Itai Y, Murata S, Kurosaki Y. Straight border sign of the liver:
spectrum of CT appearances and causes. RadioGraphics 1995; 15
:1089-1102

Yoshikawa J, Matsui O, Kadoya M, Gabata T, Arai K,
Takashima T. Delayed enhancement of fibrotic areas in hepatic
masses : CT-pathologic correlation. J Comput Assist Tomogr 1992
;16:206-211

clinical, and

Hatzis G, Benjamin IS,



0r
H»
02
to
on
H1
X
Ju]
=
1o
for
ry
i
o
10
H

J Korean Radiol Soc 1998;38:273—278

Atrophy of the Left Hepatic Lobe Caused by a Biliary Tract Disease’

Soon-Young Song M.D., On-Koo Cho M.D., Yong-Soo Kim M.D.
Hyun-Chul Rhim M.D., Buyng-Hee Koh M.D.
Eun-Kyung Hong M.D.?, Kwang-Soo Lee M.D.’

1 Department of Diagnostic Radiology, College of Medicine, Hanyang University
2Department of Pathology, College of Medicine, Hanyang University
3Department of General Surgery, College of Medicine, Hanyang University

Purpose:To study the CT patterns of left lobar atrophy, including pathologic and hemodynamic
features, in cases of primary biliary disease.

Materials and Methods:CT findings of left hepatic lobar and segmental atrophy in 26 patients
with histologically or radiologically-proven underlying bile-duct disease were reviewed. Seventeen
cases were oriental cholangiohepatitis (OCH) with left intrahepatic stones and nine were
cholangiocarcinoma involving the hilar or left hepatic bile duct. The distribution and appearance of
atrophy and adjacent lobar hypertrophy were studied. CT scans were examined for the presence of
stenosis or obstruction of the left portal vein, and the enhancing pattern of lobar atrophy was
analysed. In patients who had undergone left lobectomy, the mechanism of lobar atrophy was
correlated with radiographic and pathologic features.

Results: All patients showed bile duct dilatation localized to atrophic left hepatic segments. In
cholangiocarcinoma, the distribution of atrophy was characteristically lobar, in contrast to segmen-
tal distribution in OCH. Compensatory hypertrophy was more common in OCH and particularly
involved the caudate lobe. Organic and functional occlusion of the left portal vein was a cause of
atrophy, even in OCH. Periportal fibrosis and inflammation were the main pathological feature of
atrophy. On spiral CT scan, delayed enhancement of atrophic liver parenchyma was the character-
istic feature.

Conclusion: Lobar or segmental left hepatic lobe atrophy is seen in bile duct disease caused by
OCH or cholangiocarcinoma. This finding suggests that the disease process is advanced, and that
there is obstruction or narrowing of the left portal vein, associated with periportal fibrosis and in-
flammation.

Index words: Liver, abnormalities
Cholangitis
Bile ducts, stenosis or obstruction
Liver, CT

Address reprint requests to: On-Koo Cho, M.D., Department of Diagnositic Radiology, Hanyang University Hospital.
# 17 Haengdang-Dong, Sungdong-Ku, Seoul 133-792, Korea. Tel. 82-2-292-9164 Fax. 82-2-293-2111

— 278 —





