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Table1. Patients’ Characteristics

Sex Male 14
Female 10
Age (years) Median 58.5
Range 35~82
Primary tumor site Stomach 12
Gallbladder 6
Liver 3
Pancreas 2
Colon 1
Location of obstruction Upper 12
Mid 5
Lower 7
Length of obstruction <4 15
(cm) =4 9
Type of obstruction Direct invasion 10
Lymphadenopathy 14
Kps’ >70 15
<70 9
Hemoglobin level >10 18
(mg/dL) <10 6
Total bilirubin level =10 14
(mg/dL) <10 10
Radiation dose EBRT' Median 50 Gy
(n=18) Range 40~61.2 Gy
Fraction size 18~25 Gy
HDR-ILB® (with EBRT: Median 15:275 Gy
without EBRT, n=6) Range 9~25:15~30 Gy
Fraction size 3 Gy qd. (n=16)

25 Gy bid. (n=8)

“Karnofsky performance scale
"External beam radiation therapy
THigh-dose-rate intraluminal brachytherapy
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Fig. 1. Overall survival of the patients with secondary malig:
nant biliary obstruction.
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Fig. 2. Overall survival of the patients with secondary malig
nant biliary obstruction by primary tumor site.
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Table 2. Summary of Patients with Biliary Obstruction by the Secondary Malignant Biliary Tumor

Case  Sex/Age Primary site Hb' level EBRTD' ILBD' Survival time PTBD? catheter Bilirubin level Side
(mg/dL) (Gy) (Gy) (month) removal after RT'  after RT" (mg/dL) effect
1 M/69 Stomach 136 50 15 6.7 O Normal® -
2 M/40 Stomach 113 50 15 5.9 - High® O
3 F/35 Stomach 10.2 30 9 5.1 - High O
4 M/58 Stomach - 11.8 50 15 11.6 - Normal -
5 M/60 Stomach 11.2 50 15 10.9 O Normal -
6 E/77 Galibladder 9.9 - 25 9.9 - Normal
7 F/55 Gallbladder 12.8 50 20 14.1 - Normal -
8 M/67 Colon 11.1 - 30 3.6 - High -
9 F/82 Gallbladder 9.8 - 30 5.3 O Normal —
10 F/51 Liver 9.5 - 30 4.6 - Normal -
11 M/56  Gallbladder 11.9 45 20 10.5 O Normal O
12 M/52 Stomach 113 45 15 51 - High O
13 F/63 Stomach 10.2 45 12 13.1 — Normal -
14 M/63 Stomach 12.7 50 15 15.7 O Normal
15 M/48 Stomach 118 45 15 7.8 — High -
16 F/66 Stomach 9.6 - 15 8.3 O Normal —
17 F/55 Gallbladder 12.2 45 15 76.9 O Normal -
18 F/59 Gallbladder 13.2 50 12 41 — Normal —
19 M/60 Pancreas 10.2 50 15 6.2 - Normal —
20 M/57 Stmach 114 50 15 7.8 O Normal -
21 M/55 Pancreas 9.9 - 15 3.2 O High -
22 M/60 Stomach 96 61.2 15 4.7 — Normal O
23 M/54 Liver 128 504 25 174 O High —
24 F/60 Liver 12.7 45 15 29 - Normal -

"Hemoglobin, "External beam radiation therapy dose, "High-dose-rate intraluminal brachytherapy dose, *Percutaneous transhepatic
biliary drainage, 'Radiation therapy, "Normal bilirubin level <2 mg/dL, High bilirubin level >2 mg/dL
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Table 3. Comparison of Prognostic Factors between Patients Surviving More or Less than 1 Year after Radiation Therapy

Less than 1 year (N=19)

More than 1 year (N=5)

Factor p value”
Number % Number %
Age (year) 0.7816
60< 9 818 2 182
60> 10 76.9 3 231
Sex 0.7208
Male 12 85.7 2 14.3
Female 7 70 3 30
Type of obstruction 0.5617
Lymphadeopathy 12 85.7 2 14.3
Direct invasion 7 70 3 30
Total bilirubin (mg/dL) 0.3351
>10 11 78.6 3 214
<10 8 80 2 20
Hemoglobin (mg/dL) 0.0580
>10 13 722 5 27.8
<10 6 100 0 0
KPSt 0.4801
=70 12 80 3 20
<70 7 78.8 2 22.2
Length of obstruction (cm) 0.8107
<4 12 80 3 20
>4 7 78.8 2 22
Location of obstruction 0.8276
Upper 9 75 3 25
Mid 5 100 0 0
Lower 5 714 2 28.6
Total radiation dose (Gy) 0.0200
=50 12 70.6 5 29.4
<50 7 100 0 0

“Univariate analysis, "Karnofsky performance scale
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Table 4. Intraluminal Brachytherapy Results of Primary Bile Duct Cancer
. EBRTD" ILBD' Median survival ~Survival rate .

Authors Patients number Gy) Gy) (month) (%) Complication
Fletcher, et al.” 19 - 447 11 47 (1 year) Cholangitis (47%)
Hayes Jr., et al.”” 4 No comment - 9.9 - Cholangitis (43%)

2 - 58.8, 63.5 13.8, 119 - -

8 41~60.2 13.1~58 132 - Cholangitis (62%)
Alden, et al."” 24 46 25 12 30 (2 years) 1 patient

24 - - 55 - -
Eschelman, et al.” 1 Median 45  Median 25 18 273 (2 years) -

Range 25~56 Range 15~31
Foo, et al.” 24 50.4 20 128 188 (2 years) Gastric ulceration (41.7%)
Bruha, et al” 17 (Klatskin's) - 30 152 27 (2 years)  No serious complication
4 (papilla vateri) - 30 79 50 (2 years)

“External beam radiation therapy dose, "Intraluminal brachytherapy dose
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—— Abstract

High-Dose-Rate Intraluminal Brachytherapy for
Biliary Obstruction by Secondary Malignant Biliary Tumors

Won-Sup Yoon, M.D., Tae-Hyun Kim, M.D., Dae-Sik Yang, M.D.
Myung-Sun Choi, M.D. and Chul-Yong Kim, M.D.

Department of Radiation Oncology, College of Medicine, Korea University, Seoul, Korea

Purpose : To analyze the survival period, prognostic factors and complications of patients having under-
gone high—-dose-rate intraluminal brachytherapy (HDR-ILB) as a salvage radiation therapy, while having a
catheter, for percutaneous transhepatic biliary drainage (PTBD), inserted due to biliary obstruction caused
by a secondary malignant biliary tumar.

Methods and Materials : A retrospective study was performed on 24 patients having undergone HDR-
ILB, with PTBD catheter insertion, between December 1992 and August 2001. Their median age was 58.5,
ranging from 35 to 82 years. The primary cancer site were the stomach, gallbladder, liver, pancreas and
the colon, with 12, 6, 3, 2 and 1 cases, respectively. Eighteen patients were treated with external beam
radiation therapy and HDR-ILB, while six were treated with HDR-ILB only. The total external beam, and
brachytherapy radiations dose were 30~612 and 9~30 Gy, with median doses of 50 and 15 Gy, re-
spectively.

Resulis : Of the 24 patients analyzed, 22 died during the follow-up period, with a median survival of 7.3
months. The 6 and 12 months survival rates were 54.2 (13 patients) and 20.8% (5 patients), respectively.
The median survivals for stomach and gallbladder cancers were 7.8 and 10.2 months, respectively. Ac-
cording to the univariate analysis, a significant factor affecting survival of over one year was the total
radiation dose (over 50 Gy) (0=0.0200), with all the patients surviving more than one year had been irra-
diated with more than 50 Gy. The acute side effects during the radiation therapy were managed with con-
servative treatment. During the follow-up period, 5 patients showed symptoms of cholangitis due to the
radiation therapy.

Conclusion : An extension to the survival of those patients treated with HDR-ILB is suggested compared
to the median historical survival of those patients treated with external biliary drainage. A boost radiation
dose could be effectively given, by performing HDR-ILB, which is a prognostic factor. In addition, the
acute complications of radiation therapy were effectively controlled by conservative management, and it
could be regarded as a safe treatment.

Key Words : Secondary biliary tumor, Biliary obstruction, Intraluminal brachytherapy
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