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Table 1. Patients Characteristics

Characteristics

Gender

Age (yr)

T stage

N stage
TNM stage

ECOG* performance status

Bismuth classification

Concurrent chemotherapy

Preoperative CA 19-9

Postoperative CA 19-9

Lvi'
PNIT

Tumor differentiation

Extent of surgery

Tumor status after resection

Male
Female
<60
>60

11

1II

v

Yes
Capecitabine
Tegafur/uracil
5-FU

No

<37 U/ml
>37 U/ml
Unknown
<37 U/ml
>37 U/ml
Unknown
Positive
Negative
Positive
Negative
Grade 1
Grade 2
Grade 3
Unspecified
LL'+BDR'
LL+51"+BDR
RL"+BDR
RL+S1+BDR
BDR

RO

R1

R2

N N ===
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*Eastern Cooperative Oncology

sion, TI?‘EI'II"[EU‘I'E:II invasion,

Group,
left lobectomy,
tion, 'segmentectomy of segment 1, *right lobectomy

lymphovascular inva-
"bile duct resec-



Acute radiation morbidity scoring criteria ver. 3.02 A}-8-3}o]
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2 Akt om, 34 271702 6~ 45D (47, 1470
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we Aozt ARk 717WAA & TRz ALk
b 33 P2 WA A5 FE 3 UREEE 2d7A
< VY Ao g O o] RE= oY THHoR oY F
A PAst el SAIE SPSS ver. 12.0 (SPSS Inc., Chicago,
IL, USAYE o]&3l8laL, i 3hake] AEE £412 Kaplan-
Meier W, T ol A} E42 log-rank W, thil e o
F A2 EA 2 Cox 3]FEAS A&tk

¢

it

Z
1.8z X2 o1 24

AA g2 5 2570llA A5 Ayl dAEY, a2 F
ool A= & APIRE YERgA 792 Holuk 3 E| g
ow 92 4 AL Kol FAol| vrebikh(Table 2).
T4 Ak 2ol 18H47%) F 11759 s 7 AAd
ofl Al Abellar, 19> S HgRollA, 48 7
Kol Al Abalol s, gkt AR F4 Al 5
Alell ket 27t 194, 7+ AAET FH bl FA
off At HAp7E 1ok, o] F WA ZAok el A
o] T4 A 179, ZA ok fellA e i A 17 o]
At

Hz A RS AAld FARL R2)Q ARG SA4
RO)Q! #AT5 o] vlazste] Hokrh Al FAY
g2 299 F 159 (52%)NA Ta AEEA R, AAd &
el 3t o F 3% @B3%)lA T AEE e, chi-
square test 3 SAZ 2 Xol= $lTh.

AAZNE B BAE F 169(@2%) 02 25t Hol7}

Table 2. Site of First Treatment Failure

RO* R1T R2T All patients

Site _ ~ (%)

N=9 N=29 N=38
Local recurrence only 1 8 9 (24)
Distant metastasis only 2 5 7 (18)
Local+distant metastasis 2 7 9 (24)

*no residual tumor, Tmicroscopic residual disease,  macrosco-
pic residual disease

setet
2. HES
3 A AEEE 0RAT T AE 7102 284K0]

AckFig. 1). AA A9 39 Fxazley AEE(locore-
28%Q3 3 TR A
=& (progression free survival)< 8%©°]| %l t}(Fig. 2).

RO T3 R1 T2 AA| AEES vlaLste] HES ul, 2
d AA AEES 47 9%, 41%93 3 AA 2SS
34%, 20% 92 EAK o2 on] gl Aol gl vh(Fig.
3, p=0.307).

g 247} 55 Gy vltel gl 23k 16W 3 55 Gy

gud

olgeolw 2k 2279l 3d AA AEES 44 28%,

gional progression free survival)<-

100 ~
80
9
o 604
o
S
'S 40+
3
w
20
0 T T T 1
0 12 24 36 48

Fig. 1. The 3-yr overall survival rate was 30% in all patients.

100 A
80
S
o 60
o
g
S 40
a LRPFS
20
PFS
0 T T T 1
0 12 24 36 48

Fig. 2. The 3-yr locoregional progression free survival (LRPFS)
rate and 3-yr progression free survival (PFS) rate were 29%
and 8%, respectively.

- 183 -



CHBHEFALM Z2F5HEI K| 2009;27(4):181~188

32%E AR Yul= gl ew (p=0.528), FHLFI T4
AEZ|ZHE 22 14709, 15.67019 019 en 4] FA
olu = 1% th(p=0.333).

A o2

!

S BA QJohal Aolsh Fopel Rahst A 4

100 2yrOS* 3yrOS  Median
| RO —— 69%  34%  29mon
80 Lll 41%  20%  22mon
g i
@ 60
©
g
S 40+
=2 1
®n J
20 - boemes
I
p=0.307 i
O T T T . 1
0 12 24 36 48

Mon

Fig. 3. The 3-yr overall survival rate was 34% in RO patients
and 20% in R1 patients. There were no statistically significant
differences in survival between the 2 groups (p=0.307).

Table 3. Univariate Analysis of Prognostic Factors

TEoll folg
(Table 3). &% ¥ CA 199 FTa73Y AE
o & °l7<}2iv}(p =0.009). Z<k9]
AE
p=0.

& oz 7 HAE g U]-(p=0047, p=0.001)
%cﬂl N s
3 3=, dasl
FE ¥ CA 199 743 Eoll o3 dl$F A=
e eh(p=0.025, p=0.031, 017).
e BAo At 7%} Zoke] E3lwubo] A A
Egoll FE Jge HAE ¥ AARTHP=0.003)
(Table 4).

4. 2548

2129} o rg: FA = 29(58%)2 A7t
7‘ﬁ(45%)«] 2247} Grade

2 o|she] 3} Beks A sg ]-911:} 21 9]ef| Grade 3 ©]4+2]

Table 4. Multivariate Analysis of Prognostic Factors

Factors p-value HR* 95% CI'
NoT vs. N1* 0.110 22 0.8~5.9
Grade 1, 2 vs. Grade 3 0.003 11.6 2.3~58.8
RM'"(—) vs. RM(+) 0.180 24 0.7~8.6

lemph node negative,
resection margin

*hazard ratio, T confidence interval,
§lymph node positive, !

3 yr

Factors No. 05 (%) p-value LRP:;SXE (%) p-value PFgTyi%) p-value

Age <60 20 35 0.385 19 0.5217 10 0.976
=60 18 27 46 0

T stage T1 10 15 0.276 34 0.4262 20 0.292
T2 9 53 30 15
T3 19 37 27 0

N stage NO 26 38 0.047 33 0.3998 10 0.646
N1 12 15 0 0

Stage I 15 29 0.287 42 0.1632 28 0.206
I 23 34 18 0

Preop CA19-9 <37 U/ml 13 32 0.301 38 0.5453 16 0.179
>37 U/ml 24 31 23 0

Postop CA 19-9 <37 U/ml 27 34 0.085 38 0.0097 12 0.017
>37 U/ml 10 22 0 0

Grade Grade 1 11 29 0.001 27 0.3079 24 0.025
Grade 2 22 34 27 9
Grade 3 4 0 0 0

Resection margin Positive 29 29 0.402 22 0.2762 8 0.153
Negative 9 34 54 21

LVI Positive 13 17 0.195 21 0.3127 0 0.031
Negative 25 39 32 12

PNI' Positive 29 31 0.957 24 0.6277 9 0.349
Negative 9 26 42 17

*overall survival, Tlocoregional progression free survival,

. . . . . . .
fprogresswn free survival, §lymphovascular invasion, ' perineural invasion
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Table 5. Acute Complication®

Complication Grade 1  Grade 2 Total (%)
Nausea 14 8 22 (58)
Vomiting 0 1 1 (3)
Heartburn/dyspepsia 10 7 17 (45)
Neutropenia 0 1 1 (3)

*EORTC/RTOG Acute Radiation Morbidity Scoring Criteria
version 3.0

Table 6. Results of Adjuvant Radiotherapy for Extrahepatic
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Cholagiocarcinoma

Study Treatment Residue status No. Results Ratiotherapy dose
Pitt” Op*+RT’ RO 29%, R1 71% 14 Median OS' 20 mon 51~54 Gy
Op 17 Median OS 20 mon
Gerhards' Op+RT RO’ 71 Median OS 24 mon 42~46 Gy*10 Gy
Op RO 20 Median OS 8 mon
Todoroki™” Op+RT R1' 28 5 yr 33.9% IORT' 21 Gy+PORT* 43.6 Gy
Op R1 19 5 yr 13.5%
Kim" Op+RT RO 47 5 yr 36% 40~45 Gy
R1 25 5 yr 35%
R2 12 5 yr 0%
Oh"” Op+RT RO 12 2 yr 53% Median
R1 17 2 yr 40.7% 45 Gy
This study Op+RT RO 9 3 yr 34% Median
R1 25 3 yr 20% 57.7 Gy
operatlon, radlotherapy, Toverall survival, ‘no residual tumor, ' microscopic residual disease, ﬂintlraoperative radiation therapy,

*postoperative radiation therapy
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— Abstract

The Results of Postoperative Radiation Therapy for
Perihilar Cholangiocarcinoma

Yu Sun Lee, M.D.*, Jae Won Park, M.D.*, Jin-hong Park, M.D.*, Eun Kyung Choi, M.D., Ph.D.*,
Seung Do Ahn, M.D., Ph.D.*, Sang-Wook Lee, M.D., Ph.D.*, Si Yeol Song, M.D., Ph.D.*,
Sung-Gyu Lee, M.D., Ph.D.", Shin Hwang, M.D., Ph.D.", Young-Joo Lee, M.D., Ph.D.T,
Kwang-Min Park, M.D., Ph.D.", Ki-Hun Kim, M.D., Ph.D.", Chul-Soo Ahn, M.D., Ph.D.",

Deok-Bog Moon, M.D., Ph.D.", Heung Moon Chang, M.D., Ph.D.T, Min-Hee Ryu, M.D., Ph.D.",

Tae Won Kim, M.D., Ph.D.T, Jae-Lyun Lee, M.D,, Ph.D.T, and Jong Hoon Kim, M.D., Ph.D.*

Departments of *Radiation Oncology, TGeneral Surgery, and TMedical Oncology,
Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Purpose: The aim of this study was to evaluate the results of postoperative radiotherapy in a case of perihilar
cholagiocarcinoma by analyzing overall survival rate, patterns of failure, prognostic factors for overall survival,
and toxicity.

Materials and Methods: Between January 1998 and March 2008, 38 patients with perihilar cholangiocarcinoma
underwent a surgical resection and adjuvant radiotherapy. The median patient age was 59 years (range, 28 to
72 years), which included 23 men and 15 women. The extent of surgery was complete resection in 9 patients,
microscopically positive margins in 25 patients, and a subtotal resection in 4 patients. The tumor bed and
regional lymphatics initially received 45 Gy or 50 Gy, but was subsequently boosted to a total dose of 59.4 Gy
or 60 Gy in incompletely resected patients. The median radiotherapy dose was 59.4 Gy. Concurrent che—
motherapy was administered in 30 patients. The median follow-up period was 14 months (range, 6 to 45
months).

Results: The 3-year overall survival and 3-year progression free survival rates were 30% and 8%, respectively.
The median survival time was 28 months. A multivariate analysis showed that differentiation was the only
significant factor for overall survival. The 3—year overall survival was 34% in RO patients and 20% in R1 patients.
No statistically significant differences in survival were found between the 2 groups (p=0.3067). The first site of
failure was local in 18 patients (47%). No patient experienced grade 3 or higher acute toxicity and duodenal
bleeding developed in 2 patients.

Conclusion: Our results suggest that adjuvant RT might be a significant factor in patients with a positive margin
following a radical resection. However, there was still a high locoregional recurrence rate following surgery and
postoperative radiotherapy. Further study is necessary to enhance the effect of the adjuvant radiotherapy.
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