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The Observation of Histologic Changes of Major Infrahepatic Bile
Duct Epithelium in the Resected Liver Tissue with Hepatolithiasis

Woon Sup Han, Sae Kyung Choi and Sun Hee Sung

Department of Pathology, College of Medicine, Ewha Womans University, Seoul, Korea

Background : The relationship between hepatoliths and cholangiocarcinoma is etiologically
unclear. However, histogenetic sequencing with hyperplasia, dysplasia and carcinoma can
occur in the bile ducts of hepatolithiasis. Methods : We studied 55 cases of hepatolithiasis
and examined the specimens of resected liver tissue with a microscope. The growth patterns
of bile duct epithelium were divided into four types: flat, tufting, micropapillary and papillary.
The dysplasia was also divided into low-grade dysplasia (LGD) and high-grade dysplasia
(HGD). Results : Of 55 cases of hepatolithiasis, 30 cases (54.6%) were of the flat pattern,
13 cases (23.6%) the micropapillary pattern, and 11 cases (20%) the tufting pattern. Epithe-
lial hyperplasia was noted in only 36 cases (65.5%) in the large bile ducts, but dysplastic
changes were found in 19 cases. Of 19 cases of dysplasia, LGD was present in 14 cases
(25.5% of total 55 cases) an HGD in 5 cases (9% of total 55 cases). The epithelial hyperpla-
sia showed histologic growth of the flat pattern in 29 cases out of 36 cases. But LGD (14
cases) had 6 cases of the tufting pattern and 7 cases of the micropapillary pattern. HGD (5
cases) revealed 4 cases of the micropapillary pattern with one case of the tufting pattern.
Conclusion : This study suggests that sequences of hyperplasia, low-grade dysplasia and
high-grade dysplasia can play a role in the carcinogenesis of bile duct epithelium in hepa-
tolithiasis with the histologic pattern changing from flat to micropapillary growth.
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Table 1. Microscopic epithelial growth patterns of major intra-
hepatic bile ducts in hepatolithiasis

Growth pattern  Right lobe Left lobe Both lobes  Total (%)
Flat 10 18 2 30(54.6)
Tufting 2 9 11(20.0)
Micropapillary 2 11 13(23.6)
Papillary 1 1(1.8)
Total 14 39 2 55 (100)

Table 2. Histologic changes of epithelium in major intrahepatic
bile ducts of hepatolithiasis

Growth pattern Right lobe Leftlobe  Bothlobes  Total (%)
Hyperplasia 12 22 2 36 (65.5)
Low-grade dysplasia 1 13 14 (25.5)
High-grade dysplasia 1 4 5(9.0)

Total 14 39 2 55 (100)
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Fig. 1. Dilated large bile duct has a single layer of normal epithe-

lium lined by cuboidal cells with round to ovoid nuclei.

Fig. 2. Ductal epithelial hyperplasia shows multilayers of tall
cuboidal cells with slightly enlongated nuclei.

Fig. 3. The low-grade dysplasia grows in a tufting pattern having
enlarged nucleated cells with one or two micronucleoli.
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Fig. 4. The micropapillary growth pattern of low-grade dysplasia
is composed of hyperplastic cells with enlarged nuclei containing
small nucleali.
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Fig. 5. Complicated micropapillary growth patterns of high-grade
dysplasia are noted with hyperplastic enlarged nucleated epithe-
lial cells having prominent single nucleoli and thickened nuclear
membrane.

Table 3. Correlation of microscopic epithelial growth patterns
and hyperplasia or dysplasia of major intrahepatic bile duct in
hepatolithiasis

Epithelial change  Flat  Tufting Micropapillary Papillary  Total (%)

Hyperplasia 29 4 2 1
Low-grade dysplasia 1 6 7
High-grade dysplasia 1 4
Total 30 11 13 1 5
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Fig. 6. High-grade dysplasia sometimes reveals consistent fea-
tures of carcinoma in-situ which show enlarged hyperchromatic
and pleomorphic nuclei.

s T A ‘%%Ei‘—‘— Sk ﬁi}*é &4 (primary

Z(choledocal cyst) o%

o %‘*5 sate] dA 7 24 011*1 JM Tﬂb‘ri}"ﬂf‘i Ll

o
3 3 S & T Ak o9 22 AY el
Me FaEe] A wiskel B3 4] A2 vy S
HEA SATE BT 7 o web dagge
o]o] _\:['_3\1013}_11:_ oLt!El—x k) Zéoﬂ/ﬂ 7\1]61-31 ’D]-)tﬂX4 tﬂﬁp]_ Ab
d 54 APty & o G4 49 Al
%—Pﬂ‘& Aebgdolgty 753 4 Yokt
Az A Y Mtk o3 Bl o]gA
Fato] HIAY WSt A HRolgs FaE A3

oflt

ofN
1> g
PN

HU

&
Fd
FH

¢

we (B orr OB e ©

T
K
29
o

B A il FAFORE AR 7hRA A T A
Zo| WEE AAH ] #ZE A3} 554 F 369(65.5%) 7 F4)
A WsE JepIA S 196](345%) A= 33 AE] o] FA
Hsts Uehfoith & d9AEe] i osti Zhi 24
= SN g A AlEe] WA AEF2 0] 269 F 84
(31%), 28] Z 69](214%) A LARATEL 3Gt olq)
HlstH 2 AdA thh S B3 AR o] e] #F
H9 28y E AFME o) AL A ASF o|dA I}
VS5F o|FAOR o] B A 199 F 5el7F 15F oY
AL YR AA 554 F 9%2 A ST B A7 HIRY
Hstehe o3]S 2AWA o] & A9 2ol e Wrol #

E
Z5te] BB Yot WA AES W BHY

01

0

[

F

2% 571 9
o R Qe g A% AN BRE 157 o)g4 Ws



24

7F AA S 9% A, oA T g5 -
4o Fukgol oF 10%E AX|srhs By™ e} T Hj&
Avale] EahelE uhy oA o)A Walt de] A
Holghz ofnE H% 7 stk S AtellAl Zhl g4
o et YA AFE wol Hywe] glovt g Al gt
W2 eA Ars 24 Za4 2] 01345%}1?}

39 Aol o] Wske B wfiel] FadA A5 uks
He AY 4 g A g & ske A AL
olallaraigict, T3k £3) v = Al 72, LA A5

d i %—"L‘Pr
(proto-oncogene) & %L *iw 171% oF ft 9l

m oo o &
P >
myl e x ofN

St o wo S
e 4 5

1
o|N
ot rlo
)
W
N
ol
o
R

% 4ol 109 Bt 23
wﬂm ol H3 ¥

ARn gudkse) WA
9 gl 7)) 2AZE At 1099
B2 Az} 7dlo]A GekEol
3 HEGE WisE N2 Y
2 et gaekEe] A 919l
A o)9lol e o]} 7}A] EHHel Q91E50] #

A

1

e

ot

o,

=0

[o¢]

an

=5

N xe i?.
-’N _ﬂ, [

X0
olN

o

e
L

W)
£
ox
&
1o
o|N
1>
2
ol

A o
9,
o
fd
4
oX
¥

°rori

‘s
SE o rR ={

3
5
ﬂm
T
o
lo
T
o
o
L
N
22
2
>
zin)
i o
ox
@
B
=l
Lo
o|N
1>

x{%ﬂ o]t‘sﬂ/H W3l E 53

}_z}ﬁ_}]— x]rsg ,,}7(40 o] H

£ A ME ot %@ 2 o] Wl Kol Bt
I AEEY] dvAEA 4 3 Bl \Fo] 554 F
304(54.6%) 2 7P YA o34 WskE Bl F9)¢] A%
T2 Aol B, 53] 3o]F/d WslelrE 5ol F
198 A9saE 49 EF vARFE A% 438 et
A o]9F 7 9 A E Hale] w2 deAH Y F
ol 3t A= Zolry] oYY, Hg&o] oA Aol upE
A% 8ol e vl B2 i) BAE Helzy AT

= SR04 93t A
WS} BAHAT, AT
PEDT @ 4 9lov) o3y

5]

e

1. Sato T, Suzuki N, Takahashi W, Vematsu . Surgical treatment of
intrahepatic stones. Ann Surg 1980; 192: 28-32.

2. Nakayama F, Soloway RD, Nakama T, et al. Hepatolithiasis in East
Asia: retrospective study. Dig Dis Sci 1986; 31: 21-6.

3. Chen MF, Wang CS, Chou FF, et al. Surgical treatment of intrahep-
atic gall stone (in Chinese). Chang Gung Med J 1982; 5: 75-8.

4. Wen CC, Lee HC. Intrahepatic stones: a clinical study. Ann Surg
1972; 175: 166-77.

5. Nakayama F, Furusawa T, Nakama T. Hepatolithiasis in Japan:
present status. AmJ Surg 1980; 139: 216-20.

6. Lee SW, Juen SY, Kim SY. Results of surgical management for
intrahepatic stones. J Korean Surg Soci 1994; 47: 86-95.

7.Kim YW, Yun YK. Clinical observation on 100 cases of intrahepatic
stones. Korean J Gastroenterol 1993; 25: 151-8.

8. Nakanuma Y, Terada T, Tanaka Y, Ohta G. Are hepatolithiasis and
cholangiocarcinoma etiologically related? A morphological study
of 12 cases of hepatolithiasis associated with cholangiocarcinoma.
Virchow Arch [A] 1985; 406: 45-58.

9.Koga A, Ichimiya H, Yamaguchi K, Miyazaki K, Nakayama F.
Hepatolithiasis associated with cholangiocarcinoma: possible etio-
logic significance. Cancer 1985; 55: 2826-9.

10. Chen MF, Jan YY, Wang CS, et al. A reappraisal of cholangiocarci-
noma in patient with hepatolithiasis. Cancer 1993; 71: 2461-5.

11. Tsunoda U. Intrahepatic stones associated with cholangiocarcino-
ma. Jpn J Gastroenterol Surg 1990; 23: 118-21.

12. Chen MF, Jan YY, Wang CS, Jeng LBB, Hwang TL, Chen SC. Intra-
hepatic stones associated with cholangiocarcinoma. Am J Gas-
troenterol 1989; 84: 391-5.

13.Su CH, Shyr YM, Lui WY, P’ Eng FK. Hepatolithiasis associated
with cholangiocarcinoma. Br J Surg 1997; 84: 969-73.

14, Ohta T, Nagakawa T, Ueda N, et al. Mucosal dysplasia of the liver
and intraductal variant of peripheral cholangiocarcinoma in hepa-
tolithiasis. Cancer 1991; 68: 2217-23.

15. Chijiiwa K, Ichimiya H, Kuroki S, Koga A, Nakayama F. Late
development of cholangiocarcinoma after the treatment of hepa-
tolithiasis. Surg Gynecol Obstet 1993; 177: 279-82.

16. Bostwick DG, Amin MB, Dundore P, et al. Architectural patterns of
high grade prostatic intraepithelial neoplasia. Hum Pathol 1993; 24
298-310.

17. Nagase M, Hisaka Y, Saloway RD, Tanimura H, Setoyama M, Kato
H. Gallstones in western Japan. Factors affecting the prevalence of
intrahepatic gallstones. Gastroenterology 1980; 78: 684-90.

18. Nakanuma Y, Yamaguchi K, Ohta G, et al. Pathologic features of
hepatolithiasis in Japan. Hum Pathol 1988; 19: 1181-6.



19.Ohta G, Nakanuma Y, Terata T. Pathology of hepatolithiasis.
Cholangitis and cholangiocarcinoma. Prog Clin Biol Res 1984; 152:
91-113.

20. Callea F, Sergi C, Fabbretti G, Brisigotti M, Cozzutto C, Medicina
D. Precancerous lesions of the biliary tree. J Surg Oncol [spplement]
1993; 3:131-3.

21. Darioca PJ, Tuthill R, Reed RJ. Cholangiocarcinoma arising in con-
genital hepatic fibrosis. Arch Pathol 1975; 99: 592-5.

22.Blounstein PA. Association of carcinoma with congenital cystic
conditions of the liver and bile ducts. Am J Gastroenterol 1977; 67:
40-6.

23. Hou PC. The relationship between primary carcinoma of the liver
and infestation with Clonorchis Sinensis. J Pathol 1956; 72: 239-46.

24. Phinney PR, Austion GE, Kadell BM. Cholangiocarcinoma arising
in Caroli’ s disease. Arch Pathol Lab Med 1981; 105: 194-7.

25

25. Terada T, Nakanuma Y, Ohta T, Nagakawa T. Histological features
and interphase nucleolar organizer regions in hyperplastic, dys-
plastic and neoplastic epithelium of intrahepatic bile ducts in hepa-
tolithiasis. Histopathology 1992; 21: 233-40.

26. Kinami Y, Noto K, Miyazaki |, Matsubara F. A study of hepa-
tolithiasis related to cholangiocarcinoma (In Japanese). Acta Hepa-
tol Jpn 1978; 19: 578-83.

27. Connor TH, Cantoli Forte G, Sitra P. Bile as a source of mutagenic
metabolites produced in vivo and defected by Salmonella typhimuri-
um. Environ Metagenesis 1979; 1: 269-76.

28. Goldin B, Gorbach S. Activation of carcinogens by bacterial and
microsomal enzyme system. Gastroenterology 1983; 85: 200-1.

29.Jan YY, Chen MF, Wang CS, Jeng LB, Hwang TL, Chen SC. Surgi-
cal treatment of hepatolithiasis: Long-term results. Surgery 1996;
120: 509-14.



