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Table 1 Characteristics of patients with hilar bile
duct carcinoma

Mean age (yrs.) 63.7+12.3

(range ; 19—87)
Sex (M : F) : 47 36

16.8+12.6
(range ; 1.3—56.3)

Mean serum total
bilirubin (mg/dl)*

* Two patients without jaundice were excluded

Table 2 Surgical treatments

Surgical procedures No. of patients

Resection (57 patients)

Curative 13
Noncurative 44
Palliative surgery* 26

( ) : operative death
* : including inter-and/or exter-nal biliary drainage

WIESTHLEFEER R\ B 313 5 AR SR R YRR
FEL) F1BIT, B’YH DUMUFUISERETIBRE e,
BRETERR222.8% (3/57) wBEih -7tz Fi,
VIBEOBLAOECHR 2B 0, FRETERS
3.5%TH e, BRE X VIR R 7o - 126681711
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G ER T, 2D 5H 26308 LA L
T3, ThbxadT, FRETRIT4.8% (4/83)
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2 @, I 231041-C, Stage IV 2345615 b, FIRFi+o
78.9% % (5% T\% (Table 3),

FFFIERRE & o R R AR ~ o 1 BARK T IR i K
BEIRTS 5 2 CBRODTCEETH S, YIBSTHOHA
JHEEHEFT R & VIBRBEART Ric kS %, AR
HRERAY Fig. 1IR3 58 (1 ~V) waELi,
3 Bithmuth? 7z 5 0% Bengmark® & @ 4588k
KRBWLIH 2T, ThOEDHEECHTIRE b o
THER, Tibb, FEAETERNSE CHAE?2
WA T2 CHEB ULESfLY VEE LtamL
2. ThooFBABELRE & RO BRE DBR
¥R5E, FRABELR SERRE, BRYBRSE
BLiroTw3, ThIIBEICHFREABEENS (hw) 2
BBEL T W LR T AT, IV
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Table 3 Stage distribution in 57 patients
who had tumor resection

Stage* No. of patients
|
11 !n

* According to a prosal of Japanease
Society of Biliary Surgery (JSBS)
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%, AR ARERECIX T + TR 2358.3%(7/13)
LD VERELS, VAR 16 (7.7%) wT ¥,
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11.4% (5/44) T EF, IVEIH36.4% (16/44), V
Bi225% (11/4) Ttk h, IVHEVEEZ &b
BEOLARICEL TS, ¥, FBRIBRHFOS L
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L, WhBHEFET3151P214], 68%%IV+VE
Mo, FIRRBMBEL Db, ETLCESCHRPRE
RHREIRTV3,

Table 4 (Z¥IB#HA % B AEEA SRS OREES
BEMAZ @ET2HROYcESWTHEL, BB
TR Lo fdEEICR L., BRE (SD
YIB& & L FTETIE B SRR & 12601 4T - T 23 i )
X 461 (Stage I1; 141, 1I1; 341 DHRTHMD 8
&l (Stage 1T ; 161, IV, 78D 3IFEBEFEDR LD,
4Pl fihBatE, 1BImERHEHR L, B
FR B GIBRIRIL K A2 B VIBR R 1T 6131261 (ST & 6t8)
B8 flx &) ©, Stagelll ® 1615 &L 5 FLER
PrE7eh, BO THRIEBRIRT, Z05b 44
(Stage IV)izfith B2 0t L 7o, ISR S TIBRE
HRIFAES RN 76 (&8I ST &38R
W17 L7223 Stage 11l @ 1 B0 2B TH - 72,
fid 6 Bilix+-<C Stage IV CIERMTIBR & e b, 4
Bl B A L, FIPTSR IR E VISR £ EN
RIXTF1/2 (SIVD) &GI8 m 2 T-7 8 fliz &6l
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R 1T - 7o, FFFIEMIEE JIERE SIVh, SV &
BB A KT LA 6 BI( 2 flicix ST & 6t08, 141
i SIV, V, VI &6 % #EfT) » £51 Stage IV
THBIBRAR L, 2FfitBEEZHALL. I
FIERRE B VIR IR+ 16 1B & OH TIBR AT 13 4 FE Bl
fToteh’, BRYIBRIX Stage I 1 Flo &, 24
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Fig. 1 Modified classification of the tumor extension into the hepatic bile ducts

vs. treatment procedures

1: Tumor is just at the major ductal confluence but not obstructing it, IT : Tumor
is just at the major ductal confluence and occluding it, IIla : Tumor extension
into the right but not the left duct, IIIb: Tumor extension into the left but not
the right duct, IV : Combination of type IIla and IIIb lesion in which the tumor
invade the second order bile duct branches, V : Tumor extends farther than type
IV to the right and /or the left hepatic ducts

mor extension Curative
| alone

(n=13)

[ORT : intraoperative radiation therapy
ERT : external radiation therapy

+ERT : part of the patients were given ERT

(Stage I1I & Stage IV)3IEWRETIBR O 4, B 5 Stage
I & 1 gl itk B 2B n Ui, SIVb YIER3EERE
+ 3R A BHRGL 3 Bl b, Stage Il © 1 FlidiR
Wk, o 2 %1 (StageIll, IV & 16 3R
EHaOER L7z, SIVD, V YIBSERE+—iRB & 6t%
#iix56 (26hc SIEHHIER) T Lo, 246
Stage IV O#ITREACREIRMAZE LhT, 26l
P BAEYHHL T3,

fods, SEUEAREGE 3EDAIETHIO 2 BRI
BT YRR EEBERO LB Z-test IEO R AL
7= (Table 7).
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Table 4 Resection procedures

Curative Noncurative resection
Procedures Total | resection

alone alone I_'(_)&;I‘T ERT
A. Hilar bile duct resection (HBDR) +resection of segment I (SI) 12 4 3 4 1
B. HBDR +ext. left hepatic lobectomy +SI 12 5 3 4 0
C. HBDR+ext. right hepatic lobectomy =+ SI 7 2 2 3 0
D. HBDR +resection of SIV b*+SI 8 0 0 7 1
E. ** HBDR +resection of SIV b, SV+SI 6 0 0 6 0
F. HBDR+ pancreatoduodenectomy (PD) 4 1 2 0 1
G. Resection of SIV b+PD=+SI 3 1 0 2 0
H. Resection of SIV b, SV+PD+SI 5 0 0 5 0
Total 57 13 10 31 3

IORT : intraoperative radiation therapy ERT : external radiation therapy
* @ inferior portion of the segment IV ** . one patient had HBDR with resection of SIV, V, VIII
+ERT, +SI: part of the patients underwent ERT, resection of SI

Fig. 2 Treatment vs. survival time (years)

IORT: intraoperative radiation therapy, ERT : external radiation therapy, O :
alive, @ : dead, II, III : stage, No marking on the open and closed circles: stage
IV, a: Local failure was treated by ERT, b: Both local and distant metastases
were given ERT, c: Regional failure was treated by ERT, d : Dead of cerebrovas-
cular disorder without recurrence, e: Local failure was resected and followed by
ERT, f: Dead of hepatic failure, g: Dead of heart failure without recurrence, h:
Dead of traffic accident
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FFERRX DERL, BB LNERE (54Gy) oft Stage IV 25 3, Stage Il A1 FI¢H %5, = o Stage
RERYT -7, 3R B mBEERERE S £ MEFARERI E - ¥, MOEEECHRT LA, ¥
B LEFAFOESNL, FPISREETIRCEREDS 7z, Stage IV @ 3 it TFh i BFEXEDH 5 VLR
EHRKFFEEYRMT 2 KT L hw2, ew2 TIERBTR FERLEREBOBMENALR, HHRBERECTE
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TLTW5, FEBRBUTRE S FUEEFLE 280
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ARG ETRKEY S LR ew2 TH o, D
BB E 1 L AEF L OB RETHT L
B, BROR o, b5 1HIOIERIRARS
BTEHRERRO - DICFFITIEET®RD 22TV
hw2, ew2& o, Lo LiibRELHAL T, itk
6E6MAERFL, BE, LAETRECLL b
Bt 5 ELUEEFE LD LHER L LEMLEETR
Ehi-StagelV D 3L Stagell D 1FITHH, =
NI L ew 20 1 BHF, HHV L ew 21 hw2h dw2
D— &bl 2T OB HERTR Ltz
Stage IV @ 3FEFID 5 b, HIkRE MO 1 4 & fiih B4t
HADIAKIBROEVZ EHAER IR TV
(Table 5, 6, No.7~9), L7zhi» T, StageIV fER
TRYHRO L TRERTER L HE SRS TR
BEOTEELRD S LB Ih T3 (Fig. 2,
Table 5, 6),

SAEL AR IFlovT, A, FEE, B
A3 X O+ is B AR, SIBEE S XUV v ik
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B ORBEBFHET oW TRE L (Table
6). &PIETH 3 NEMERACEROBEBI L
<, 9%t 4 FoMBRLAFERBETHY, &Y
5P CIERBETH - o, BEBCETHRE T
BEEN SN (a) ¥ Tk ¥ 5 HER R OES
T16lonT, APrNEFBL TRBEGILTED,
BD o4 Hci SR A R 2 AR CRE (D L
BICH -1, ss D 4FEFICEB TR 2 FICERYAD
7223, fho 2l BRREL, BE4AGAP IFRE
R TH5 (Table 5, 6, No.1, 2, 8), si® 4IEH
th 2 PR IXERIEL, Mo 2 i BRIER IR
7= (Table 5, 6, No. 4, 6, 7, 9. Tl si D 4EH
T RT 8 FELAIFET LT 5,

F7, FFAEEEBHE hinf) B4 28 T 5 %L
FoEFFS hinf2ll FOFEFABR IFAD B A, WTh
DERIT S FFETRMATHhh TR ), HERONE
Bh 5\ SRR S OERILES - 7 (Table 5,
6, No. 4, 6, 7). FEAEEWR (hw) LBFEOE
FxHb L, FENRBREADIAFAD I H I FIT
hw0TH b, 142 hwlTd - 7-(Table 5, 6, No. 1,

Table 5 Details of 9 patients survived longer than 5 years

Age | Tumor location* T Stage p Suvival (yrs.)
No. Sex . Type of extension™* (JSES) . Resection procedures Recurrence (Cause of death)
1 54 Blrs | I | Hilar bile duct resection Hepatic duct | 14.7
F IIIb Ext. left hepatic lobectomy stump? alive
2 65 Bsr II Hilar bile duct resection No 7.3
M I Pancreaticoduodenectomy alive
55 Bsm . 8 . . 6.5
3 M I | 111 Hilar bile duct resection No | (cerebrovascular disorder)
| ! | o I H ic duct !
Hilar bile duct resection epatic duc
37 Blrs s stump 6.0
4 F mb v [Ia{)é;e liif(t)x?i?astic lobectomy Peripancreatic (DOC)
© lymph nodes®
72 Bsl Hilar bile duct resection Hepatic duct 5.8
5 F mb v Ext. left hepatic lobectomy stump® (DO0)
Resection of SI Pul. mets.®
i = I e — | —
Hilar bile duct resection :
48 Bslr A Hepatic duct 5.4
6 F ma v %’égel%f;;l %If)astic lobectomy stump® (Hepatic failure)
B I~ | Hilar bile duct resection =T
wxn | 44 Brls ; ; 8.1
7 M e v ll%gealg;l; g?psaltlc lobectomy No (Hepatic failure)
B T - Hilar bile duct resection
g*** i;il | Bl{/§m v Ext. left hepatic lobectomy No alsiiz(()e
Resection of SI
gren | 77 Blrs v | Hilar bile duct resection No 6.6
F v 10RT (20 Gy) (Heart failure)
* . According to the general rule of Japancase Socicty of Biliary Surgery (JSBS) ** . see Fig. 1

*** . Noncurative resection DOC : Dead of cancer

b No treatment 2 JORT 25 Gy) » ERT (32 Gy)

Pul. mets. : Pulumonary metastases
e ERT (56 Gy)

2 Re-resction
O ERT (48.6 Gy)
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Table 6 Histopathological characteristics of 9 patients survived longer than 5 years

No. t}}Illséopathologx cal tsht:gbei.lgfdll?c‘;ailzgﬁ lan;g Surgical margins kggéph .
hepatic parenchyma metastasis
1 Papillotubular ss. hinf 0* hw(, dwo, ew0 ni~z (—)
2 Tubular ss. hinf 0 hwl* — , ew0 n~3 ()
3 Papillotubular af, hinf 0 hwl, dwo, ewl n~z (+)
4 Tubular si, hinf 2 hwl, dwo, ew0 ny~z ()
5 Papillotubular ss, hinf hw 0, dw 0, ew 0 m~z (—)
6 Tubular si, hinf 2 hw 1, dw0, ew1 ni~z (—)
7 Tubular si, hinf 3 hw0, dw 0, ew2*  n; (+), np (=)
8 Tubular ss, hinf 1 hw 0, dw 2, ew 2 ni~z (+)
9 Papillotubular si, hinf 1 hw 2, dw 0, ew 2 i~z (=)

ss : subserosa af : adventitia
hw : stump of the hepatic duct
ew : stump of the opposite site of the mucosal surface

si : extended to the surrounding organ
dw : stump of the opposite site of the hw

hinf : direct extension into the hepatic parenchyma
0* : more than 5 mm cancer free from the surgical cut surface
1* : less than 5 mm cancer free from the cut surface

65

2* : cancer cells reaching to the cut surface

4, 5 6), ThiZRL, WwitTh -7 2 Bl it fFeEs
BEIZDOLIT, hw2 ThiHBHY 6 L ERAc
LEFELRD T oL (Table 5, 6, No.2, 3, 9),

T RRBAEEN (dw) BT 5B it dw 25
Bl No. 8D 1 FIDATH 5D, 5ERH[L B, B
B2M EBROM R e, $IBE (ew) BEL Tt
BREY ew2® R LI ERAIZIFBETRO 3HATH
575, YIBREBIRO 2 Blicdh, MichfRE R OGHE LER
ERBWTHHEREYREDLI S (Table 5, 6, No.7,
8 9., ThiHL, ewld, dwl, hwlTH - il
X, IRV 5 H AR B REE R,
BEBELUNPBHELETL, hrbi ] ER0E
JEL 7z (Table 5, 6, No.4). = DESITCIEEFER
RICHE L IEY) v AESL 2B ) v 2owThicd
EBYRohbhote, ¥, FEABREEH hwlt

VERSTHIF SEL oA FMIBELFTHH, 3
ERBOFETHII6HMTH 5 (Fig. 2, 3). chbong
FEFIICE 5 hw & ew, B X UEE+ BB
B L AFERIC B35 dw OREE(0, 1, 2)%[BRE
BEIRCHEOCB - THEL, FhFhOBRMEY 3
FLEEFHIR E 3ERMITTHAR L 1w CHBL
7z (Table 7)., 3EL LEEARCIZIFERBETH
BB L (ST A B I hwi s hwloBEE NS
< W2OBEEBIREEY, T, dwiid 3L L4
FHABROHINRBIRD LI, SERBECHARD
59. 3% I NTHEEELTDL, L L, dwl, dw2D

Table 7 Difference of positive ratio in surgical
margins between the survivor and the dead

Positive ratio (%) in |

BHERCIFETEEY SR IT/ R RIS, Surgical —— ——— Significance
BOTRAHCTH - BB v it b O BR & BT S | a3 yearer” | Peadithin | <0.05)
U Tt (25Gy) %17 -7, B TRESES X 0 | s |22 s s
UEREHIRY v EHEBOMIIYWE R b BREY D hw 1 30.8 (4/13) | 8.3 ( 3/36) s
e, WEFEHE, Vv SEBHBEAR 9 P 3 D 2 [ 14N 1694 s S
55, BRLBEY v HEBBE & ORI 0 | 9.1 QoD [59.3 (62D | S
Zbhiehote (Table 5, 6, No.3, 7, 8). N el e i I
5L EOREFEFAIEBD TORTH B 1D, — 46:2 ol 5:6 o s
SELEEFEPIB L SERBETHABICOWT, YK ew 1 | 308 (41 |36.1 (13/36)| NS
BB EBENERBBOBEIC YD Y 5 hERM 2 23.1 ( 3/13) |58.3 (21/36) S

HHIEBRE LI,

S : Significant NS : No significant
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Fig. 3 Resection prosedures vs. survival time (years)
[, M : alive, dead following curative resection alone, A, A : alive, dead following
noncurative resection alone, O, @ : alive, dead following noncurative resection +
intraoperative radiation therapy +external radiation therapy, * : Noncurative
resection +external radiation therapy, 11, III : stage, No marking on the symbols :
stage IV, £SI: part of the patients underwent resection of SI, * : inferior portion
of segment IV, * » : one patient had HBDR with resection of SIV, V, VIII
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Resection procedures

—+ i ~ f—
A. Hilar bile duct resection (HBDR) IO o L ol
T resection of segment 1(SI) nm A Bl
B. HBDR +ext. lft hepatic cere o 0 E = 7 om
lobectomy + SI A £ n
C. HBDR+ext. right hepatic ® A e = ~
lobectomy + SI A ' )
| a—
o o o L] o
D. HBDR+ resection of SNb* .
®
" E. **HBDR + resection of o ee O R
SIVb, SV I e © )
— (¢ |
F. HBDR + pancreatoduodenectomy (PD) | Ao ’IFHIII on
S ; (
G. Rescction of SNb+PD ® om o
| i — i + '|
H. Resection of SN b, S V+PD£SI !,‘ %
' 4 5 6 7 ST s
year after tumor resection (years)

FEXEBMCER o, ¥l SELU EEFEAR
TRIFERBETHCESRTewIXEFERLEHETT
BH, ewBEHZERIEBHEETH 7. Ll

ewlXAEBCERE2RD bk, L EOFERE,
hw, dw, ew K EYIRBIC BT 5 REEBE,LEE T
WRERFTHBZ EXRLTVS, YBREOHERT
EMEFCAFIICRBE TR TE 2 50E03, R
ARG TRBOETECESOEBREICLEAL
T\ b, & 2T, Stage Bl b O FIBRAMT AN B 4« ©
FEB % IR RE » TR L T A% (Fig. 3). FFFY
FIEF YR 5 LIBEYIBR T EEML46iH D

ZD 5% Stage Il D 141 (25%) 235 FE LU EEF L
DHZTH5H (Fig. 3A), &5 3 B 2 FiH Stage 111
T, ZOL 1P IETHARBRLERFPTHS,
fhho Stage I EFIIHTEH 4 A B CBIEERF & CTIET
L7z, Stage Il D¥BEBRAGIL 4 F 6 » AR RTH
RLEREBRTREELTWA, ZOMARLTRHTLL
Stage IVEMEZ 7 FH B3 TFh dFEBHOER &
feote, =0 76F 3FfmtRE L REREOH
ArfThbh, 1fICEREREOXDHHEL, ARk
h D 3 FITIRYIRTO L fThbhk, Zhb Stage IV

O TEMEVTRDS 146 »AURIER - BIELT
W3, SELEOAERENRD SRS
REHKRITFEESFURE T, BRVBRE t-7 5
5l Stage 111 © 1 i & Stage IV @ 3 Fio &5t 4 41
(80%) 5 EL LA L T35 (Fig. 3B). %7, R
Ui CIE I RYIER & 75 5 7= Stage IV TIESIF 1 41
(14.3%) M5 FEEFL T3,
BAREEYRHBIRE CIIME—DBRIRATH 3
Stage IV © 1 Fli3 itk 2 FXT L, T THER L ER
BBy R (Fig. 30). Zhiox LIEBETR &
7t o7 6 Glb B D xp3fTh 7z Stage IV @ 1 FIH
84E 1 h R EH I AL T Liz(Table 5, 6,
No. 7). %% 5 s ew TIEERTIER & 7a - 7z Stage
Ul o 1 G 4 »F BB TR VCBROA
BITETH B, D 45T C Stage IV TH D,
3PlHiF R L BT LA, 2036l 1B 147
PAEALLBERETH D, 1HIREHIERL M
oy Mic gt Bl LFAL O Hif#21H Bic
L, o1 1E40B BB 2K
MIETRT L., FERBVREBERYT-1ERIO
Stage IVEGIIL 4 » B B AFER L HEEE T
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T U7z, FFPIERREESIBRSE SIVD S HE IR B o i 4l
W23 <XC Stage IVETFITHD, KRESELU AR
B S Tey (Fig, 3D). LA LHTEREGEE
BID1GIDZB 4 FE 20 BEBL, BETHD. P
AR EYIBRIE SIVD, V SHIRA T -7 6 1 & 251
Stage IV TH 52, 66l b#rhRBE & DA TH
hTkd, IBIXETEFFTHS (Fig. 3E). L»
L, COMRERBLTCELIEYEBLEDLTD

h, BREEFAZ2E2HA%xEBL TRETSH S,

JFFIMEE VIR IR E+ 515 & OHEIBR 12 4 S
fTotoh, Stage U D 1 FlO RN BB E D, 7
FEINAXBLELETHS (Fig. 3F). &5 3@,
Stage IV ® 1 ] & Stage 111 © 1 Gl IEERBEIE &
TRl MEHRERTHRT, WwFhd 16
ALAEE LT3 (Fig. 3F). *7-, fiodkk#E
YIRGITH % Stage IV D 1 Gl i3t BEAE T -7
2, 1FETHhBBCERMREOKL T ¥ TRHEHCE
T L7 SIVb VBRFBE+ 8BS 6% et 3 41
B %, Stage lll © 1 FIHNERYIER T 3 5458 LEfEH
ThH%H (Fig. 3G). o 2 Flikv-3h & FER R G
T, B EHHE L, 2D 2 F % Stage 1l © 1 F
R1IEILABL, BETHDH, StageIVDO 14
132,42 A mATHFES < T L. SIVh, SV,
PR FEE T 16 B A ST 2 1T L7 EBI 5 fi
T, WTh s FEAEETREITAE 2 S8 2 i,
THBARETBEIEABRE I CR A X Stage
IV iESICH 5 (Fig. 3H). Do, fhciihmst
ToTn52, 1E21RERLE 100504
BT, o4 fivFhd TEMARET LR, ©
DAGID > B, BHREIET W 1HOLT, MIEBIERS
T 2 6, MRSA BB TR BEHF R © 1 fIAFETL
Twb,

IV. %
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Clinicopathological Study on the Long Term Survivors Following
Resection of Hilar Bile Duct Cancer

Takeshi Todoroki, Toru Kawamoto, Naoto Koike, Kazuo Orii, Masaaki Otsuka, Hiroshi Ueda,
Yuichi Kawai, Takao Okamura* and Yoji Iwasaki
Department of Surgery, Institute of Clinical Medicine, University of Tsukuba
*Department of Surgery, Tsukuba Gakuen Hospital

57 patients underwent tumor resection for hilar bile duct cancer and 13 of them received curative and 44
noncurative resection. Out of the 57, 9 patients (Stage I1, 1; III, 3; IV, 5) have alived for more than 5 years following
curative (6), or noncurative (3) resection. Resection procedures for the 9 survivors consisted of hilar bile duct
resection (HBDR) for 2 patients, HBDR + pancreatoduodenectomy for one, HBDR + Ext. right hepatic lobectomy +
SI resection for one and HBDR + Ext. left hepatic lobectomy +/— SI resection for 5 patients. Examination for
extent of cancer invasion into the bile duct wall revealed that one had invasion within the adventitia and 4 had
invasion into the adjacent organs. In terms of direct extension into the hepatic parenchyma, 4 of 9 (55.6%) had direct
extension. While, 3 of 9 patients had lymph node metastasis. Out of the 9 survivors, one had a positive surgical
margin at the hepatic duct and 3 had a positive margin at the site opposite the mucosal surface. The incidence of
positive margins in the survivors for more than 3 years (n=13) was significantly (p<0.05) lower than that in the
patients who dead in less than 3 years (n=36). These results indicate the importance of the negative margins in
achieving long term survival following tumor resection.
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