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Treatment outcomes and prognostic factors of gallbladder cancer
patients after postoperative radiation therapy

Suzy Kim'*, Kyubo Kim', Eui Kyu Chie"*, Sun Whe Kim?, Yung-Jue Bang3, and Sung Whan Ha"*

Departments of "Radiation Oncology, 2Surgery, and ®Internal Medicine, Seoul National University College of
Medicine, *Institute of Radiation Medicine, Medical Research Center, Seoul National University, Seoul, Korea

Backgrounds/Aims: To investigate survival rates and prognostic factors of patients with gallbladder cancer who were
treated with surgery and postoperative radiation therapy. Methods: Seventeen gallbladder cancer patients who received
surgery and postoperative radiotherapy from October 1989 to April 1998 were included in this retrospective study.
Five patients had stage Il, 8 patients had stage lll, and 4 patients had stage IV disease according to the 1997 American
Joint Committee on Cancer (AJCC) staging. All patients received >40 Gy of postoperative radiotherapy with a daily
dose of 2.0 Gy/fraction and 15 patients received concurrent chemotherapy. An analysis was performed for the end-
points of overall and disease-free survival. Results: Of the 17 patients, 13 had no residual disease (R0), 1 had micro-
scopic residual disease (R1), and 3 had macroscopic residual disease (R2) after surgery. Among patients with no
residual disease, 4 had locoregional recurrences during the follow-up period. One patient with microscopic residual
disease had local recurrence. The 5-year overall survival rate was 38.2%. The median overall survival time was 21
months and the median disease-free survival time was 12 months. Old age (=60 years old), female gender, a high
pathological stage (=IVA), and the presence of residual disease after surgery were significant prognostic factors for
disease-free survival. Conclusions: Despite a high proportion of patients with advanced disease and macroscopic re-
sidual disease, the prognosis of gallbladder patients who had postoperative radiotherapy is encouraging. Additional
investigation to improve the loco-regional control of gallbladder cancer patients with adverse prognostic factors is

warranted. (Korean J Hepatobiliary Pancreat Surg 2011;15:152-156)
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INTRODUCTION

Gallbladder cancer is a relatively rare disease; it com-
prised 1.2% of the total cancer incidence in Korea in the
year 2007. It hardly generates any symptoms at early
stages of the disease, and therefore the disease is often
diagnosed at an advanced stage. Gallbladder cancer has
a poor prognosis when it is diagnosed at an advanced
stage with tumor invasion into the porta hepatis.

Complete surgical resection is the standard and only
potentially curative treatment for early stage gallbladder
cancer, but for advanced disease, a high recurrence rate
remains the main problem after curative resection.” It is
still controversial if postoperative adjuvant therapy can
improve the overall survival rate through reducing local

recurrence and/or distant metastasis. In our institution,

postoperative radiation therapy is given to gallbladder
cancer patients with T2 or lymph node-positive disease.

The purpose of this study was to analyze the survival
rates and prognostic factors of gallbladder cancer patients

who received postoperative radiation therapy.

METHODS

Study population

Seventeen gallbladder cancer patients who received
more than 40 Gy of postoperative radiation therapy be-
tween October 1989 and April 1998 at Seoul National
University Hospital and had more than 6 months of fol-
low-up were included in this study.

All patients were diagnosed by preoperative abdominal

ultrasonography or computed tomography. Percutaneous
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transhepatic biliary drainage or endoscopic nasobiliary

drainage was done for patients with obstructive jaundice.

Treatment modality

Four patients had simple cholecystectomy, 11 patients
had extended cholecystectomy, and 2 patients had pallia-
tive resection. After surgery, 13 patients had no residual
disease (R0O), 1 had microscopic residual (R1), and 3 had
gross residual disease (R2). Postoperative staging was
done according to the 1997 TNM staging system.

Postoperative radiation therapy was initiated 4-8 weeks
after surgery. A total of 40 Gy of radiation was delivered
to the primary tumor bed and regional LN area using
2-field (anterior-posterior/posterior-anterior) or 3-field tec-
hnique (anterior-posterior with lateral beams). Radiation
therapy of 20 Gy (2.0 Gy/fraction, 5 fractions per week)
was followed by 2 weeks of rest, and then another 20 Gy
was administered. 5-fluorouricil (5-FU) 500 mg/m2 was
administered intravenously for the first 3 days of each

2-week course of radiation therapy. Acute toxicities dur-

Table 1. Patient characteristics

Characteristics Number of patients (%)

Age (years)

Range 44-74 (Median: 56)

<60 12 (71)

=60 5 (29)
Gender

Male 8 (47)

Female 9 (53)
Performance status

ECOG 1 11 (65)

ECOG 2 6 (35)
T stage

T2 7 (41)

T3 6 (35)

T4 4 (24)
N stage

NO 11 (65)

N1 5 (29)

N2 16
Stage

I 5 (29)

I 8 (47)

IVA 3 (18)

IVB 1 (6)
Operations

Extended cholecystectomy 11 (65)

Simple cholecystectomy 4 (24)

Others 2 (11)

ECOG, Eastern Cooperative Oncology Group
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ing concurrent chemoradiation therapy were graded ac-

cording to the Common Toxicity Criteria version 2.0.

Statistical analysis

Survival was calculated from the date of surgery to the
date of death or last surveillance. Disease-free survival
was calculated from the date of surgery to the date of any
type of relapse. The actuarial survival rates were calcu-
lated using the Kaplan-Meier method, and statistical sig-
nificance was evaluated by the Log-rank test. Cox re-
gression analysis was used to identify independent pre-
dictors of disease-free survival using factors found to be

significant by univariate analysis.

RESULTS

Patient characteristics
Seventeen patients were retrospectively analyzed. Their

characteristics are summarized in Table 1.

Overall and disease—free survival rate

Median follow-up time was 15 months (range: 5-142
months). Median survival time for all patients was 21
months; the 5-year survival rate was 38.2% (Fig. 1). The
five-year survival rate for the 14 patients without residual
disease (RO) or with microscopic residual disease (R1)
postoperatively was 43.3%.

Among the 14 patients with RO or R1 disease, 5 had
recurrences (Table 2). One patient with R1 disease re-

curred at the site of the primary tumor bed 14 months af-
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Fig. 1. Overall survival curves. The 5-year overall survival
rate for all 17 gallbladder cancer patients was 38%.
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Table 2. Patients with recurrence

Patient no. Age  Sex Stage Surgery Site of recurrence Time to recurrence
1 52 F T4NOMO Palliative resection (R1) Local 14 months
2 60 F T2NOMO Simple cholecystectomy Local and distant (peritoneum) 7 months
3 44 M T3NOMO Extended cholecystectomy Locoregional 73 months
4 51 F T3NOMO Extended cholecystectomy Locoregional 9 months
5 47 M T2NIMO Extended cholecystectomy Regional 4 months
Table 3. Univariate analysis for disease-free survival 100 ~
1
. No. of S-year disease-free — e
Variables patients survival rate (%) p-value & 807 "
] : Stage I, Il (n=13)
Age (years) 0.004 E 60 4 TrTTTTTTT T T T "““““““:
<60 12 61.7 @ !
=60 5 0.0 3 PN I
Gender 0.044 < 40- All (n=17)
Male 7 85.7 8
Female 8 15.6 £ 201 Stage IVA, IVB (n=4)
T stage 0.083
T2 7 53.6
13-4 10 469 °0 12 24 % 48 e 72 e
N stage 0.667 7
NO 11 42.9 Time (months)
S NI1-2 6 60.0 0.032 Fig. 2. Disease-free survival curves. The 5-year disease-free
tz}glge I 13 64.8 ’ survival rate for patients with stage IVA and IVB disease
I\,f A IVB 4 0’ 0 were significantly lower than that of patients with stage II and
L ’ III disease (p<0.05).
Residual disease 0.004
RO 13 70.7
RI, R2 4 0.0 Table 4. Multivariate analysis for disease-free survival

ter surgery. Two patients with RO disease showed re-
currence both at the primary tumor bed and regional
lymph nodes. Another patient with RO disease had both
primary tumor bed recurrence and peritoneal seeding and
still another had regional lymph node recurrence.
Median disease-free survival time for all patients was
12 months and S5-year disease-free survival rate was

48.9%.

Prognostic factors

Univariate analysis was done to identify prognostic fac-
tors for disease-free survival of all patients. Old age (> 60
years), female gender, advanced stage (=IVA), and the
presence of residual tumor after surgery (R1 or R2) were
significant prognostic factors that adversely affected dis-
ease-free survival (Table 3, Fig. 2). There was no statisti-
cally significant prognostic factor in multivariate analysis

(Table 4).

Variables Hazard ratio (95% C.I.) p-value

Age (<60 vs. =60)
Gender (male vs. female)
Stage

(I, I vs. IVA, IVB)
Residual disease

(RO vs. R1, R2)

5.75 (0.632-52.314)  0.12
0.631 (0.072-5.541) 0.68
1.081 (0.082-14.229)  0.95

4211 (0.238-74.430)  0.33

Acute toxicity of postoperative chemoradia—

tion therapy

Seven patients (41% of the 17) had grade 2 hemato-
logical toxicities. As for non-hematological toxicities, 1
patient had grade 2 nausea and vomiting. No patient had
severe (grade 3 or more) toxicity during postoperative
chemoradiation therapy.

Maintenance chemotherapy after completion of chemo-
radiotherapy was used in 11 patients; 9 received 5-fluo-
rouricil every four weeks (500 mg/mz/d, IV bolus for 5
days), and 2 received a combination of 5-fluorouracil (200
mg/mQ/d), adriamycin (15 mg/mz/d), and mitomycin-C (5

mg/m’/d). Two patients experienced hematological tox-



icities that required chemotherapy dose reduction during

maintenance chemotherapy.

DISCUSSION

In a recently published retrospective study of 73 gall-
bladder cancer patients who had radical resection, 5-year
overall survival was 44.9%. None of the patients had
postoperative residual disease and 60% of them had
T1-T2NOMO disease. In the present study, 5-year overall
survival was 38.2% despite the fact that 60% of the study
population had T3-T4 disease, more than one third had
lymph node metastasis, and 18% (3/17) had gross residual
disease. Excluding patients with gross residual disease,
S-year overall survival was 43.3%. Therefore, the treat-
ment outcome at our institution was comparable to other
reports.*® But it would be too hasty to conclude that there
was any benefit of postoperative chemoradiotherapy for
gallbladder cancer patients as there was no control
(surgery only) group in current study.

Kim et al.” reported recurrence patterns and risk factors
influencing recurrence of gallbladder cancer patients who
had radical resection. Seventy-two of 166 patients (43%)
had recurrence events that were classified as local, region-
al and distant disease recurrence. Regional lymph node re-
currence (20/166, 28%) was observed most frequently,
followed by intrahepatic metastasis (16/166, 22%). They
also reported that regional lymph node metastasis was an
independent predictor of tumor recurrence by multivariate
analysis. In the present study, although the number of cas-
es was very small, regional recurrence was most fre-
quently observed in patients who had disease recurrence
after extended cholecystectomy. Based on this finding, re-
gional lymph node recurrence was still the major pattern
of recurrence for gallbladder cancer patients who had
postoperative radiation therapy after curative resection.

It is still controversial whether postoperative radiation
therapy reduces local recurrence and increases survival.
Because of the low incidence of gallbladder cancer, most
published reports have tried to identify the efficacy of ad-
juvant therapy by retrospective analysis and their study
populations have had variable characteristics. Jarnagin et
al." compared the pattern of failure of hilar cholangiocar-
cinoma with that of gallbladder carcinoma and reported

that gallbladder cancer more frequently recurs at a distant
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site than a locoregional site in contrast with hilar
cholangiocarcinoma. Based on their findings, they ques-
tioned the rationale of postoperative radiation therapy for
gallbladder cancer patients. In the study by Kim et al.,’
40 of 166 patients received postoperative adjuvant ther-
apy, but they did not have any gain in disease-free
survival. But in another study, postoperative chemo-
radiotherapy was a statistically significant prognostic fac-
tor in addition to T, N stage and histology for stage I or
IT gallbladder cancer patients.3 Recently, Korean re-
searchers reported that postoperative chemoradiation ther-
apy was an independent prognostic factor for disease-free
survival of gallbladder cancer patients with lymph node-
positive T2/T3 disease.’

The small number of subjects in the study population
is a limitation of this study. In univariate analysis, age
(=60 vs. <60), gender (female vs. male), stage (IVA and
IVB vs. II and III), and postoperative residual disease (R1
and R2 vs. RO) were statistically significant variables for
disease-free survival. But none of these were statistically
significant prognostic factors in multivariate analysis.

In conclusion, treatment outcomes for gallbladder can-
cer patients who underwent postoperative chemoradiothe-
rapy is comparable to those of other reports even though
our study population had prognostic factors that predicted
relatively poor outcomes. A multi-institutional prospective
study is needed to validate the role of postoperative che-
moradiotherapy for gallbladder cancer patients. In addi-
tion, greater effort to improve locoregional control by in-
creasing radiation dose or by introducing a new chemo-
therapy regimen is required, because regional lymph node
recurrence is still the main pattern of failure for gall-
bladder cancer patients after postoperative chemoradiation

therapy.
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