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Radiation Therapy for Patients with Obstructive Jaundice Caused by
Carcinoma of the Extrahepatic Biliary System
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From February 1980 through September 1990, 92 patients with obstructive jaundice resulting
from biliary tract cancer registered at Shikoku Cancer Center Hospital or Enime University Hospital.
Radiation therapy (RT) was used to treat 38 of these patients (30 with carcinoma of the extrahepatic
bile duct, excluding ampulla of Vater, and eight patients with carcinoma of the gallbladder). Of 38
patients, 11 underwent intraoperative radiation therapy (IORT), and 27 were treated by external
radiation therapy (ERT) alone. In contrast, 54 patients (39 with carcinoma of the extrahepatic bile duct
and eight with carcinoma of the gallblader) were not treated by RT. All jaundiced patients received
external and/or internal biliary drainage of some kind.

Among patients undergoing biliary drainage with a catheter, 21 patients who underwent RT (four
with IORT) survived significantly longer than 19 patients who did not (generalized Wilcoxon test:
p<0.05). There were no significant differences in survival between 7 patients with recanalization and
11 patients with no recanalization. Concerning the survival of laparotomized patients, excluding those
with complete resection or perioperative death, eight patients treated with postoperative ERT
survived longer than 12 patients who did not have postoperative ERT (not significant). Eleven patients
underwent IORT. A patient with unresectable carcinoma of the hilar bile duct survived 2 years and 3
months after a combination treatment of ERT and IOTR.

In four of eight autopsied patients, radiation effects of Grade II were observed (Oboshi and
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Shimosato’s evaluation system for the histological effects of radiation therapy).
Our experience suggests that RT is effective in patients with obstructive jaundice caused by

carcinoma of the biliary system.
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Table 1 The correspondence of radiation therapy
(RT) to the location of obstruction and site of
metastasis in patients with carcinoma of the
extrahepatic biliary system

Number of patients

Extrahepatic Gallbladder
’ bile duct
Obstruction carcinoma carcinoma
and
Metastasis Radiation therapy
+ - + -
30 39 8 15
Obstruction
Hilar portion 21 23(2*) 5(1*) 8
Middle portion 6(2*) 82+ 3 5(1*)
Lower portion 3(3*) 8% o0 2
Metastasis 3+ 3-+TR O 3+2  2+6#
Site of metastasis
Liver 2 2+4%  3+1F 141
Peritoneum 0 28 #0
Lymph nodes 1+1# 1458 O0+1# 145#
Lung 1 0 0 0

(*) : total tumor resection
# : metastasis detected by laparotomy
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Table 2 The correspondence of RT to various
treatment procedures

Number of patients

Extrahepatic Gallbladder

bile duct
Treatment carcinoma  carcinoma
rocedure:
P s Radiation therapy
.'.. — .'. —
30 39 8 15
Drainage
Drainage using catheter 2003) 14 6(1 9
Bilioenteric anastomosis 10060 25 2(L) 6
Tumor resection
Total resection 5(5) 9 1D 1
Partial resection 3(1 11 0 1
No resection 7(3) 6 5(1 5
No laparotomy 15 13 2 8

( ) :intraoperative radiation therapy (IORT)
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Fig. 1 Survival curves of patients with biliary
drainage using catheter, excluding patients with
distant metastasis.
®: RT (n=21), included were 4 patients treated
with IORT. A : no RT (n=19). Survival were
significantly improved with additional treatment
of RT (generalized Wilcoxon test: p<0.05).
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Fig. 2 Survival curves of patients managed by RT
and external biliary drainage.
@ : no recanalization (n=11). A : recanalization
(n=T). Survival of recanalized patients were
significantly inferior during the 2nd month (p<
0.05).

BRECIDZBMETX2 Y AOKETHEE  p<
0.05).
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Fig. 3 Survival curves of laparotomized patients
with partial tumor resection or no tumor resec-
tion, excluding patients with distant metastasis.
@ : postoperative ERT (n==8). & : no postoper-
ative ERT (n:=12). Patients with postoperative
ERT survived longer, however, not significantly.

BB EZT o, Fig. 31220 8 4 & i e 408
BEERETTI20) (BREAAL1060, REEENA 2 6 o
PTCD WfTBOEF ML R LI, M BeHI
DM 296~453 8 (MST 296H) T, gt
BAFERITHIE36~637H (MST 1548) TH-

Table 3 Summary of patients treated with IORT. Location* and extension® according to General Rules for
Surgical and Pathological Studies on Cancer of Biliary Tract, April 1986, (The 2nd edition), Japanese Society

of Biliary Surgery (JSBS)®

Radiation (Gy)

No/Age/ .y S, Operative S N BSurvival Cause of
Sex Location Extension procedures ERT IORT (days) death
1/72/M Bi SeHinwHoGinPanc, VN, PD — 18 539 alive
2/53/F Bi SiHinnHoGinpPanc, Vo N, PD — 18 1,647 alive
3/76/F Bmis SiHinwHoGinr Pane, Vo N, PD — 20.3 208 cancer
4/61/M Bi SonmHonmPanC; VoN, FD 30 18 144 hE]JlatiC:
failure
5/48/M  Bi SsHinwHoGinPanc, V,N, PD 40 22.5 331 GI bleeding
6/55/M  Bsrl SeHin HoG s Panc, V, N, (r) hepatectomy - 22.5 24 anastomotic
with hilar bile duct leakage
resection
7/73/M  Bsrlm SoHins H,GiawPanc, V, N, Cholecystectomy 0 22.5 118 hepatic
PTCD failure
8/65/M Bsrlm SoHinn HoGinpPanc, V. N, (Pgl’}\oég:ystectom y 30 22.5 49 alive
9/47/M  Bsrl SsHinn HoGinPanc, Vi Ny Cholecystectomy 40 18 801 DIC
10/60/M  GfbnCBins SeHianHoPane, VN, Cholecystectomy, - 26.1 497 alive
resection of gall-
bladder fossa, bile
duct resection
11/71/M  GibnCBrnsrl S;HnsHoPanc, V;N, PTCD — 33.8 331 GI bleeding

ERT : external radiation therapy PD: pancreatoduodenectomy GI: gastrointestinal
cholangial drainage DIC: disseminated intravascular coagulopathy

(38)

PTCD: percutaneous transhepatic
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Thote, AEREBROHWTS A268157 A4
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(Fig. 4B) TiXPAZLEE LEFAI 0T I8k~
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SERTE S ALFBRRLIBEENERA L, %
28, ALP2071U/I, LAP3091U/I, yGTP 139
IU/!, T. Bilirubin 13.6mg/dl, AFP 7.5ng/ml,
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Table 4 Summary of autopsied patients and radiation effects

Radiation (Gy)

Survival Radiation effects

No/Age/ : :
Sex Focation e ERT  IORT 9% Recanalization Histology**
1/64/M  Bsm P.D. adeno 48 = 49 -+ G IIb
2/80/F  Bsrlm M.D. adeno 50 -— 191 internal drainage G IIb
3/81/F  Bsrlm M.D. adeno 32 o 39 + GI1>Glla
4/81/F Bsrl P.~M.D. adeno 30 e 36 internal drainage G1I
5/47/M  Bsrl M.D. adeno 40 18 801 internal drainage GI1
6/73/M  Bsrlm W.D. adeno 40 22.5 119 internal drainage GI
7/76/F  GfbnCBmsrl Adenosquamous 50 — 87 internal drainage G Ila
8/61/F  GnbCBmsr M.D. adeno 50 - 121 o G IIb

P.D., M.D. and W.ID. : poorly, moderately and well differentiated, respectively.

Histology** : according to the evaluation system for histological effects of radiation therapy by Oboshi and Shimosato

SEHC4 % 4 A25H
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Fig. 4 A 64-year-old male suffering from carcinoma of the common bile duct.

Fig. 4A  Percutaneous transhepatic cholangiogram (PTCD) before RT revealed complete
obstruction at the junction of the common hepatic duct and the cystic duct.

Fig. 4B PTCD after the ERT of 48Gy revealed recanalization of the obstruction. How-
ever, he died of disseminated intravascular coagulopathy on the 10th day following ERT.

Fig. 4C Autopsied specimen from the irradiated tumor revealed radiation effects of Grade
lIb according to the evaluation system for histological effects of radiation therapy by
Oboshi and Shimosato. The effects were post necrotic fibrous tissues as shown on the left
and a small number of viable radiation-damaged cancer nests as shown on the right.

(40) HAERSEE #5028 #45
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Fig. 5 A T4-year-old male suffering from carcinoma of the hepatic bile duct.
Fig. 5A PTCD after the ERT of 40Gy and the IORT of 20Gy revealed obstruc-
tion at the hepatic duct which did not improve in spite of RT. The patient died

of hepatic failure.

Fig. 5B Autopsied liver revealed invasive spread along the bile duct, extending
to the periphery of the liver, with marked obstructive jaundice.

Fig. 5C Autopsied specimen from the bile duct revealed well differentiated
adenocarcinoma, which spred diffusely along the Glisson’s capsule.

MHEHy — 7 22 BuwTl5ERAIcER L22.5
Gy #fT-7., L#»L, 7 H178® PTCD (Fig.
S5A) TIHEHERI S LB L THBFTEBLALED S
Richote, HENKEZHHL, 10A3IEFR
LW THT Lz, Fig. 5B cilgiF2 =+, HAG
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Fig. 6 A 47-year-old male suffering from car-
cinoma of the hepatic bile duct. After the IORT
of 18Gy, the internal drainage was successfull. In
addition, an ERT of 40Gy was delivered. The
patient survived 2 years and 3 months and died of
hepatic failure due to the regrowth of the tumor.
PTCD before RT revealed obstruction from the
bifurcation of hepatic duct to the junction of the
common hepatic duct and the cystic duct.
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