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Immunohistochemical Characteristics of Biliary Tract Carcinoma and
Its Precancerous Lesions

Jiyoung Kim, Youngnyun Park, and Hogeun Kim

Department of Pathology, Yonsei University College of Medicine, Seoul 120-752, Korea

Carcinomas of the biliary tract are known to be more common in East Asia than in Western countries, but their exact
histopathological characteristics and tumorigenesis are not well elucidated. To examine the histological and immunohis-
tochemical characteristics of the biliary tract carcinomas according to their anatomical sites and to elucidate their tumorigenesis,
we performed histological review and immunchistochemical study in a total of 135 cases of biliary tract carcinomas; 24
intrahepatic bile duct, 34 gallbladder, 51 common bile duet, and 26 periampullary carcinomas. Precancerous lesions were
associated with 5 (20.8%) cases of intrahepatic duct carcinomas (dysplasia 5), 7 (20.6%) cases of gallbladder carcinomas
(adenoma 5, dysplasia 2), 10 (19.6%) cases of common bile duct carcinomas (adenoma 7, dysplasia 3), and 2(7.7% )cases
of periampullary carcinomas (adenoma 2). ITmmunohistochemically, c-erbB-2 expression in gallbladder carcinoma (21/34, 629%)
was significantly higher than that of intrahepatic (8/24, 33%). Ki-67 indices were higher in common bile duct carcinomas (19%)
than those of intrahepatic bile duct (14%) or periampullary carcinomas (12%). Overexpression of P53 gene product in the
periampullary carcinomas (20022, 77%) was higher than that of intrahepatic (1224, 50%) or common bile duct carcinomsa
(26/51, 51%). In the precancerous lesions the c-crbB-2 expression was present in 29% of the gallbladder, 20% of the intra-
hepatic, 10% of the common bile duct precancerous lesions and none of the ? cases of adenomas in the periampullary region.
The p33 overexpression in the precancerous lesions was frequent, ranging from 43% to 60%. These results suggest that a
mechanism involving p33 gene mutation and c-erbB-2 gene activation is present in the tumorigenesis in a significant number
of the biliary tract carcinomas and they may be the early events in the tumorigenesis of the biliary tract carcinomas, (Korean
J Pathol 1998; 32: 985-—992)
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A Ast o AAFHAA SEH e il g
= Yodlcks Aoy el= 53] diagtellae] dA3E
wabe] 2 Aglx]o] Qlch dabete] RAMEEH o
of ojalyl et AE Knas'sl 722 Fokfaiale]
g7 adenomatous polyposis coli (APC)gene, delered
colon cancer (DCC) gene’ & p33 S#lal’s} 7o ok
A A2k vt ] Zdiels Hew <y
A e 7 F Aeie) BiabE] = Seldh 277} qle)
HEHY b A2 of FHA-Fe ghAlE wldle] 9
gk Al S b = sloh ghakAl o] elabs) A s ekl
o el el S Ar dE dew 3
|2 nk op2]mha) A E#gh Wil ol Fgk 7)Fe] YA A
ckoich. ol dhatAlqle] o afl el SAl4 AlhE
Ate] Lololz] ofa sl F3hrb Fof =Z 39l 2
chol 417] ghevw, 82 a4 H4dE alo] & FHE
sl A5 EEo] dqtel| ot SR ToF =
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o FFo] FE3 E8E E5 5 HAdaled an, Sl
HAFolt o|FAle] FhlEl Afelv F43 54 W
o] FAlell LYPHEE E5F HuAL} ESoljt A5
= e o B5E Adste] 5 ume] & AR 43
#HE xylene 2 2 st & Al sta oflgehFellA gl
oz §ra3 3 citrate buffer7} E3H5 &7 ol A mi-
crowave® 547F 23] vpdsle] ab4l 25 (retrieval)S
A =3 5 labelled streptavidin-biotin #H] 2 2 LSAB kit
(DAKO, Capenteria, CA, USA)S o] B2le Hoz=5)
a8 g5 Agsiech 43 g2 & CEA 53t
22 g2 (DAKO, Capenteria, CA, USA), & p53 sH52
&3]l (Novocastra, Newcastle upon Tyne, UK), & Ki-67
cl&= &3 (DAKO, Capenteria, CA, USA)E 3} c-erbB-
2 ek F ik (Novocastra, Newcastle upon Tyne, UK)<

Fig. 1. CEA expression in common bile duct carcinoma. In the
adenomatous area, the expression 1s predominantly confined to
the luminal border. In the infiltrating tumor area, cytoplasmic
positivity is evident.

Fig. 3. p53 immunostaining in common bile duct carcinoma,
Intense nuclear expression of the tumor cells is demonstrated.

Apisle] o, 2hrhe] &4 w2 1100, 1070, 1
100, 1:10028 spod A2old ¥ A7 HhEA7 £
4°Coll 4] overnightst9dc}. AEC (3-amini-9-ethyl-carbazole)
chromogeng | &2l w2{3t & Meyer's hematoxylin.©.
2 vlzsiasisich. CEAL @ TulgAlo} ol 4e) W
oA A2 el Glste] AlZetel Azl ¥
= HEA-e] P = ASE o g fAelgdn (Fig
1). Ki-67ef] thgt o Ajell 4= afol] FlatA] H2 4 =
Ao Juss AT o g Hgka (Fig 2)
ps32] HA-F-i= 5% el AlEellH ¥l M= = HL
& A ew gckelgicl (Fig 3). Ki-67 A& stils
Aok (xd00)oll 4 EFAE 100005 Aol L F Ki67
Aol b WEEE Hole AMEY +E Heuldc
c-etbB-2 thufjol] ok of 42 5% o]ghe] A EellH Fal
alA] AEgtel dAEE HSellgk FHdor s

Fig. 2. Immunohistochemical staining of Ki-67 in pancreatic
carcinoma. Ki-67 positive nuclear staining in seen in some of
the mmor cells.

Fig. 4. c-erbB-2 immunostaining in gallbladder carcinoma. Crisp
and intense membrane staining is noted in the tumor cells.
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t} (Fig. 4).
3. BAHEE AN

EE AEe FAlE 42 SAS (Statistical Analysis Sys-
tem) ZEIHE o] Fole] y test, ANOVA, ttestE #
Skt

E o}

1L BIEAe 228 272 2 TN YaH,
He| ZEEE 54 (Table 1)

Hall 1354 F bR o] 249, Fedgbe] 344, 7}
2l =gte] Slo|, ghalsiofsioke] 260)| et ghato] =
T QAE ssodglen 7t Fakel] 2 Xol= gigdch

TP gt 24efoll 4] $ha)le] St w2 5240]n
Hdu]= 09 1elglel, HA| 24el] F FHEH (major
duct typejo] Sellgich. o] Sel] Birolla] Alu]a]Ee] o]
AE Foko] Fo Sl g o gl o] F 4ol
T gE A4e] Fukd St

ek ool glabe] H o oA 604e] v Py
Bl 128 of 2ba) 2efglcl. 3¢l AgEolgon, 2
dle v]itaghEelgel AskEe] ldlelld= FEHe
2 HI 4 A E E3E o] Ste] das|qdc) 74
of| 4] AE (Soll)a}t o] &4 (26])E Foke] T ol T
e = glglen, o] AL AZ2 By AE (ubular

adenoma, 3o)a} {3 HE (papillary adenoma, 24l))e)
%k

T Eshe sl H7 dye 614,
Hl= 17 1%k 1ol A8 H A E£91E (adenosquamous
carcinoma)e] ¢ich. 10eflel] 4 HE (Tof])2} o4 (34
= Foke] SRl 32 = glelien 4lEe) A
a2 HF (villous adenomaye] ek (574, T1%) 2
o= 3 HFo|gc)

Sk Ao 5ef 26004 FF el 554, Ghrjul=
14 le|glen, 2eldlY DEHEFTA A= (ubulovillous
adenoma)o] %19}

1 HEA L FE B2R0 OE HYEXEEH
EM (Table 2)

1) HEAAY 228 EF0M M2 CEA (carcinoem-
bryonic antigen)2FM £: CEAS] Mofl4] £L2)0]] ula} okdd
heE B dle] Ml e, ghdel elgs
S, S1elan gk sl RglellA) 2k} 240 F 216 (88%),
3ol G 29] (85%), Slef] 5 48l (94%)9} 260)] F 26
oAl (100%)%1 20 S AHofitgtell e 4 Fe g
el vl 2] 25l Eeken) (p<005) 2 2] o2 F
Zhe] k&2 feeles Aol Mol gfgkol

2) EHEHA L Fold BERM O2 Ki6TA: 5
Ki-67 29 Jhg=el, ddet, ghelgest, aelx
ok s Sekell A ZhEh 142, 147, 190, E) A 12.5%

Table 1. Clinical features of biliary tract carcinomas acconding to their sites

Site of tumor No. of cases Age sex (M F) Dysplasiajadenoma remnant (%)
Intrahepatic 24 52 091 5 (20.8%)0 (0.0%)
Gallbladder 34 B 05 :1 2 (38%YS (14.7%)
Common bile duct 51 61 1.7 1 3 (5.9%Y7 (13.7%)
Penampullary 26 53 14:1 0 [00%Y2 (7.7%)

Table 2. The positivity of immunohistochemical stain according to the site of the tumor (Numbers of positive cases/Total numbers)

Site of tumor CEA™ Ki-67 psa” c-erbB-2""
Intrahepatic 87.5 (21/24) 14.2° S0.0 (12724)° 33.3 (824)°
Gallbladder 85.3 (29/34)' 14,7 38.8 (29/34) 61.8 (21/34)°
Commen bile duct 04,1 (48/51) 19.0° 510 (26/51)7 47.1 (24/51)°
Periampullary 100.0 (26/26)" 12.5° 770 (20026} 38.5 (10/26)

' The rate of CEA positivity is significantly higher in periampullary carcinoma than in gallbladder carcinoma (p=0.004), " Ki-67
index is significantly higher in common bile duct carcinoma than in cholangiocarcinoma (p=0.035) or in peniampullary carcinoma
(p=0.002), *; p53 overexpression is significantly higher in periampullary carcinoma than in cholangiocarcinima (p=0.048) or in common
bile duct carcinima (p=0.028), * c-erbB-2 expression is significantly higher in gallbladder carcinoma than in cholangiocarcinoma
(p=0.033), " In common bile duct carcinoma, the positivity of p53 correlates 1o the positivity of c-erbB-2 (p=0.007), *: perceniage
of positive cases 1o the total number of the cases of the corresponding site (%), **: mean value of the Ki-67 indices (%)
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oAk 7okl 7 2 gEgtelut gl sy
Hatell4 K} 2]2)gla] =eter} (p<0.05) 2 9] o}
wake] Ki-67 2= 2] 2| el Afel s Moz ofgiol

J) SLHH Y ReE EF0 mWE ps3pee] npd
Bl: Thil dxqt, wdel, ke gxelk, gy ga oy
t5-gtell A 2] ps3 epdEE Wl ole] WiEE= 2H2t 24
o] = 12¢d] (50%), 34ed] 3 290 (59%), Slef] 3 26¢]
(51%), 12|31 26d] 3 20d] (77%)9c) w3k sl Bl
ol Al 7 gEgrolu} 7he] ghEsle] 7t ojelg)
Al FA (p<0.05) ohE Lol AHE 224
#rol g KolA| gfskct.

4) HEtHee 22| 270 O2 c-erbB-2 LM T
c-crbE-E“,j‘f’:H-*]' n:-'l-i-l -:ﬁ,tqi Hc:l gﬂ c-'| HIE‘——- ;{].q] :3-
A S A () B ) e ] BT e R o B
7r7F 240]] S Bofl (33%), 3ol = 214 (62%), Slof] =
24a]] (47%), relar 266 £ 10« (38%)9 ek gdale|
Aol Aot i et oo ek (p<
0.05). L 8] o2 F7kelli= ek R e g2l Ho|=
i

5) 2t 20|M CEA, Ki-67 X|3=, p53SHEA} chejo] 1}
e, cerbB-2 THEl QiSO] APEREHA[: The| g glollH
p53 A 7 vhud o] whube 2 ceerbB-2 thull vl v} 2] o]
2 AnTATL et (p<0.05). 2 ol 7 ol
A CEASEAY = Ki-67 A5, pSighule] 2dkd cerbB-2
chuf wied 7h9] 2)2)gle 4aikAls Kol prokct

3 EEY 2 290 MHHoAL eiolx s}
sx B4

I ZHAEIZ oA 2] Aty HHEEESE §
A: Seflo) BE olslAlwiuiel 4] CEASHY e Hyl
al, Ki-67 A9 5.8% 2 22 oe] ehiddimof]d] Ml
wrobeh. 3a] (60%)ol]A] pS3ukw| DhulES Helon| o
erbB-2¢l] ek S Hel o|E 19 (20%) 214 ch (Table 3).

2} EI'H%*WIHEI HetHHo| HAZISSE EM: 5
ol2] AFa 262 o84 T F el Al
CEAT GoflollA] sk oz FY o2 A uiHa} k4 &
o] Aty o YA Hep FAEHo|m uef

Table 3. Immunchistochemical resulis of 5 precancerous lesions
In ntrahepatic carcinoma

Dysplasia(%) Carcinomai %)
CEA 5/5(100) 5/5(100)
Ki-67 index 5.8 16.0°
p33 3/5(60) 3/5(60)
c-erbB-2 1/5(20) 2/5(40)

" CEA: carcinoembryonic antigen
* mean value of the Ki-67 indices

SRR 9 e Aghdde) Wz K4 989

shedel Ki-67 2= ob4 wlel] vl 2 2e|7} glg
o pSi2 3ejjof| 4 el % Ho B o] ofad o
ek €7 Heleh cerbB-21 2d|ef]4] ek e 7 2}
A vilofl A ek S Hel of g 7ot} (Table 4).

3) R E=2tHIM e Meteno| oY xRssly §
A ZF 100 2] Heby 3 (AF 74, o] ¥ A 3d]) CEA
T Tellell 4 gk4de]gl o], obAl wiwe] gelHc} o] A
At A2 araHe] A} v)ofEl of 4 ok g H.?it}
Ki-67 A= 18.7% 2 abAwiy] (22 5% 01 Bl il
o A Aol HelA] ghghel pSighel e A ool 4]
FHelron FYde] ehduanl ze] S Helx| g}
ghok. c-erbB-29] o] 4] = lofloll 4] gt kAl o 2 obAduin]
2] okd§ (40|, 40%)ol] vzl wghon) EA# Ale]=
alalel (Table 5).

4) Bt WS UMl Het yHo| ™o x X 5|8ty
EM: 2d|2] & 25 CEAek4e)glc)h Ki-67 25
T 192% 2 18.0%e] E9l oflg] el WK =3 =

Table 4. Immunohistochemical results of 7 precancerous lesions

in gallbladder

Dysplasia and/or adenoma (%) Carcinoma (%)

CEA 6 (85.7) 6 (55 7)
Ki-67 index 13.0 133

ps3 3 (42.9) 4 (57.1)
c-erhB-2 2 (28.6) 2 (28.6)

Table 5. Immunchistochemical results of 10 precancerous
lesions in common bile duct

Dysplasia andfor adenoma (%) Carcinoma (%)

= - = ———

CEA 7 (70) 8 (80
Ki-67 index 18.7 225

p53 5 (50) 5 (30)
c-erbB-2 1 {10) 4 (40

Table 6. Immunohistochemical results of 2 precancerous lesions
in periampullary carcinoma

Adenoma (%) Carcinoma (%)
CEA 2 (100) 2 (100
Ki-67 index 192 18.1
pa3 1 (5 [ (50))
c-erbB-2 0 0
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shA R & Ateli= gleleh (p>005). 1ol A A9t wiy
T} ob4d wlw B Eefl A psdel] ok o]l T c-erbB-20l| ok
A9l off = glelc} (Table 6),

i a

TRbAlge] 27 Wl ul kAl 7102 A F9R] 244
s AR ghch e o)A Wy el &
A, 53] 28 # 4 (intestinal metaplasiajo]i} o] ¥4 =
o gl wide] & 4 9lFo] AAH v} glos] ™ 4
& 5o Fshddle] apellelAlut gabalgtels] Ex)
o] Haw|7) % sheleh ™ B oadjte|lw e s
Tk FHiolA A g B 5= 9lglon
AN oAy Bge Aa] AE Z43 Takslo] gle] oA
R4 widela} ABZbw|gic), ofAl Eoko| ublel) 4
i B3 Fokit gliE]e] dFe] BRI E s
B AFelAY 78 4F, 8 §24 AF o]
dleh. AF2] U5ellA da] HE7} |8 e A Aol
o) 7H7e] glol FAeHE Hio] Vs om Faid
o4 WISHE o) AFolA ot4l Fokol WA AoE
W75 ol Qgivk £3) WA glol 43 AE) o
YAE Mol dle giidl ol qel welzaay
A2 LaitioF el HMuwt uleh fAzte] FAFH
(pseudostratification), =W/ E 2 u)o] =7}, SALe]
el stg 4 FE5 Hsich 452 dlefl A= o]g Aol
Asle] AE|istat IhEEz] o E A5 E Qo =
oj# deolL} MAFo] Futslo] gl g fRE Tl
A Ae Bhae] PabElo] disfe] AbE 3 ade] okd) wl
o/ WHHo| A Holke LFeflA = A5 w4, o] A
So) AL 74 oy Foke) wAlel 7Jofaichm A7}
et

CEA F9F thol| g Wo] ==|88ha of 4 Hxlo
A GRS g WO ekl T e Foll 4 b4
GHE Belont B9ol o Helslt ze)= glgich
HEelvl olf 4 Wulell A T0%el4 100%2] ool 4]
G M E Bglot ok Wiy Belo udl AH e
2 RaFo] A} vjeksl o4 okihg Heldh ey
eby Wil e A4S B o (207} glam, ok4
dlefl 2 Ao 2 vjokdk okl oj Mnts Kol o
T oglglck A (6ol M= A Hep Ao w4
T WS whel T4l oS Hglon) o By
7b 2 22 A3 e riakate]e] A il 2] b| Sel
H g vhsAle] lcka Hgkch 2bd S} o) 4
FAE 23l ol glgich olelq A o) @
gL A ) 2)els o F CEA 9iAe| ] of
AR A5 FaA7] = A o] okd e

o2 o|¥d 5o gk v ok Wl g 7|
- o -felet Az
Ki-67 A= HE F49 5t AEZ ofd Fokell
o wWlel vl 22 glA] =) FaA|gell 4] Ki-67

i

=

I

= A

rrs

rl

Aotk o] A 2] el FE Hul ghuolel|4] KieT A
7t relgEgtoli}l gha s sietell ] W) = o
b ol e} AntabAlr) gl e byl B oo
Foll = 7he] gEghell4] 7h BEgte|} gk sy
Hokol] nla] 2)o)glA) =gter} 1 ] Mgj7bollis S|
2o g foldt lel alglch Holwwlx) obal win
ol 2] 2] zpo|E vl W wEelal 71e] whEekel =
obA alwio] Hshulol vla) U] =L Ki6e7 252 4
glov) ghdelell = 2 zho|7} glula, ol slyjtie}
ol s Aol =23 o] %8 Ki67 255 ¥ejv) 2
et Felel F7b Fo] oo & Azbslz] o)edc). a)
8 HARSNE T3 F AL Aol AR 3Ki-67
o]l o] ko iR HE} gl sbel A
Bk o7 0.01% winke g Fs| FH el

dedarel gdatalghellA ps3 2hdele] vhebyte] ofae
o] alFelld] o|m] WA glom] kA EL 37%0]4]
2% 7wk 2 K ol Foll A o] A3} (50-77%)2} o) 2]
sfedeb T Melnl go] & Hul @il amigole)
7l BEgteli} 7he] WEgkel| vl o kUFS B
gleh. Hobyuial obd wimel| 4 2] pSiche) ofyo

Mol 4 obd Widlel] Hls) G2 psichu) ok EE Ba
8 o)A e] edqt™e) ez gl abEl BhA gL} A
FHutell A gk al ofli= gledeh whela] Aghso] Sl
Ghell 4] ps3 G4 2ke] Saiwje|7} ThedE]i= wlel 7| H o]
EAghelar Artsle] #ghyiwe] Aulpn psichulo)
okAlel e g vlfo] Kol pi3 Edlwie]i= gbai4l e
o] 23 7)ol b= o)A 2] 7hA S ARl &
glglc).

chabAlgkel| A 2] coerbB-2 ghuf EEof w4l of
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