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Surgical outcome and prognostic factors
in patients with gallbladder carcinoma

Eun Kyung Hong', Kun Kuk Kim', Jung Nam Lee', Woon Kee Lee’,
Min Chung1, Yeon Suk Kimz, and Yeon Ho Park'

Departments of 'Surgery and ’Internal Medicine, Gachon University Gil Medical Center, Incheon, Korea

Backgrounds/Aims: Gallbladder carcinoma is usually associated with an unfavorable prognosis, and the clinical out-
come has not improved much. This study was conducted to evaluate outcomes with gallbladder carcinoma according
to the type of surgery performed, and the prognostic factors for survival. Methods: One hundred and six patients with
gallbladder carcinoma, who underwent surgery for the purpose of curative resection between January 1999 and June
2012 were reviewed retrospectively. Results: Out of 106 patients, curative resection was achieved in 75 (70.8%). The
cumulative 1-, 2- and 5-year survival rates of the gallbladder carcinoma patients were 93.4%, 80.9% and 63.0%,
respectively. Radical resections, including extended cholecystectomy, were more beneficial for long term survival of
patients. The 5-year survival rate in patients who underwent curative resection (56.9%) was significantly higher than
in those who underwent palliative resection (0%, p=0.000). Multivariate analysis revealed that curative resection, pre-
operative CA19-9, T-stage, N-stage and differentiation of histology were independently significant prognostic factors.
Conclusions: Curative resection and early detection of patients with gallbladder carcinoma were the most important
factors for long term survival. Radical resection improves survival for patients with localized gallbladder carcinoma and
can help to access exact prognosis and treatments. (Korean J Hepatobiliary Pancreat Surg 2014;18:129-137)
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INTRODUCTION

Gallbladder carcinoma is difficult to diagnose early
without suspicion in the initial stage of occurrence. When
a diagnosis is made, radical surgery often cannot be per-
formed because of frequent invasions into important cir-
cumferential structures such as the hepatic artery or the
portal vein.' It is known that the prognosis for advanced
gallbladder cancer is poor despite aggressive treatment.””
The 5-year survival rate was reported to be very poor in
the past, but according to the result of recent studies, the
S-year survival rate of overall gallbladder carcinoma has
improved signiﬁcan‘[ly.3'6 This improvement is likely af-
fected by not only increased early diagnosis due to the
development of image technology, but also the in-
troduction of extensive active resections such as extended

cholecystectomy including lymphadenectomy, massive

hepatectomy, and pancreaticoduodenectomy in addition to
simple cholecystectomy.””

However, the effects of these methods on long-term
prognosis are not consistent, and there is no completely
agreed upon opinion on the application of proper surgical
methods according to progression of the tumor.*'*"
Based on the recent report that extending the surgery
range is adequate in cases where residual tumor cannot
be left and active surgery showed better prognosis,7'9’12
extended cholecystectomy, including regional lymph node
dissection, and hepatectomy when hepatic invasion is sus-
pected are recognized as the radical treatment options for
standard gallbladder carcinoma.

We analyzed various surgical methods and survival
rates depending on progression stages for gallbladder car-
cinoma patients who received surgery for the purpose of

curative resection. The prognostic factors affecting surviv-
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al of the patients were analyzed from the medical report

after the surgery.

MATERIALS AND METHODS

The medical records of 106 patients who received surgery
for the purpose of curative resection from January 1999 to
June 2012 at the Department of Surgery, Gachon University
Gil Medical Center and were histologically diagnosed with
adenocarcinoma were analyzed retrospectively. Out of 121
patients who received the surgery, 6 patients who died after
the surgery, 6 who could not receive curative resection because
metastasis was found within the abdominal cavity, and 3 who
were diagnosed with small cell carcinoma and squamous cell
carcinoma in the biopsy performed after the surgery were
excluded from the prognostic factor analysis. The gender,
age, clinical findings, laboratory findings before and after
the surgery, surgical methods, and pathologic findings after
the surgery were investigated from the medical record.

For the stages of gallbladder carcinoma, the classi-
fication of AJCC (American Joint Committee on Cancer,
7" edition) was used. Radical resection was defined as
surgery in which complete resection of the tumor is noted
in operative fields and no residual cancer cell is found
in the resection margin after pathologic examination.

SPSS 17.0 Window Package was used for statistical analy-
sis, and the survival rate and curve were calculated using
the Kaplan-Meier method, then compared through the
Log-rank method. After conducting univariate analysis for
prognostic factors, multivariate analysis was conducted for
significant factors using Cox’s regression hazard model. The

interpretation of significance was set as p less than 0.05.

RESULT

Characteristics of patients

The mean age of the patients was 62 years (range, 32-82
years). The number of patients aged between 60 and 70
was 60 (56.6%), 46 were younger than 60 (43.4%), and
patients over 70 were the least common (27.4%). There
were 39 males (36.8%), and 67 females (63.2%).

For the preoperative clinical symptoms, abdominal pain
was the most common and was found in 66 patients (62.3%),
followed by gallbladder mass found accidentally in 19 pa-

tients during health examination (17.9%), and jaundice in

10 patients (9.4%). The number of patients who were diag-
nosed with gallbladder carcinoma in specimen pathology
after being diagnosed with cholecystitis and receiving chol-
ecystectomy was 14 (13.2%).

Distribution of patients by stage according to the TNM
classification of AJCC was as follows: 17 patients were at
stage I, 26 were stage II, 20 were stage IIIA, 31 were stage
B, 7 were stage IVA, and 5 were Stage IVB, respectively.
The number of patients who had progressed beyond stage
II were 63 (59.4%), which was more than half (Table 1).

Table 1. Characteristics of patients with primary gallbladder cancer

No. of patients

Gender Gender
Male 39
Female 67
Age (yrs) Mean 62 (range 32-82)
<60 46
=60 60
Stage*
I 17
11 26
1A 20
111B 31
IVA 7
IVB 5
Median follow-up period (mos) 10 (range, 2-160)
Median survival period 14

Table 2. Types of surgical procedures in primary gallbladder cancer

Type of operation No. of patients

Curative procedures 75
Simple cholecystectomy
Laparoscopic 8
Open 6
Extended surgery
GB+LN dissection 12
GB+Hepatectomy™ 28
GB+BDR 5
GB+Hepatectomy+other organs 11
Others** 5
Palliative procedures 31
Simple cholecystectomy 15

Extended surgery
LN dissection
Hepatectomy
BDR
Others**

(O RNV, NN 8]

GB, gallbladder; BDR, bile duct resection; LN, lymph node.
*Hepatectomy include wedge resection, S4b+S5 segmentec-
tomy, and hemihepatectomy. **Adjacent organs include co-
lon, duodenum, and pancreas



Surgical method and results

Out of 106 patients, curative resection was conducted
in 75 patients (70.8%), and tumor remaining in the resection
margin was found in 31 patients (29.2%) (Table 2). Among
the patients who received curative resections, all 14 patients
in stage I received only cholecystectomy. Surgeries for the
61 patients who received extended cholecystectomy in-
cluded regional lymphadenectomy in 12 patients, liver
wedge resection or hepatectomy including S4b+S5 in 28
patients, bile duct resection and choledochojejunostomy in
5 patients, and major hepatectomy and other organ resection
in 11 patients. In addition, pancreaticoduodenectomy due
to invasion of the duodenum was conducted in 3 patients,
and 2 patients received colon resection. Among 31 patients
who did not receive radical resection and were positive
in the resection margin according to histological examina-
tion, simple cholecystectomy only was conducted in 15
patients. Extended surgery was suggested for 4 of them
because they were diagnosed with more than T2 stage, but
consent could not be obtained from the patients and
guardians. Therefore, the patients were classified as no radi-
cal resection. Surgeries for the 16 patients who received
extended surgery included cholecystectomy and local lym-
phadenectomy in 2 patients, hepatectomy and local lympha-
denectomy in 4 patients, and bile duct resection and chol-
edochojejunostomy in 5 patients. The remaining 5 patients
who received colon resection or pancreatic resection were
classified as no radical resection because remnant tumor

was found in the resection margin.

Complication and mortality after surgery

The main complications after surgery included infection
in the surgery site in 22 patients (20.8%), pneumonia and
pulmonary edema in 8 patients (7.5%), and bile leakage
in 7 patients (6.6%). Among the 121 patients who re-
ceived surgery for the purpose of curative resection, 6
died after the surgery (5%). Of these patients, radical re-
section was conducted in 2 patients, and the remaining 4
received palliative surgery. In the pathological stages, 1
patient in stage II died from postoperative bleeding, and
1 patient in stage IIIA and another in stage IIIB died from
postoperative pneumonia complications. One patient in
stage IVA and 2 in stage IVB died from multiple organ

dysfunction after receiving palliative surgery.
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Fig. 1. Overall cumulative survival curve of 106 patients with
primary gallbladder carcinoma.

Cumulative survival rate by stage

The median follow-up period for the patients was 10
months (range, 2-160 months). The 1-, 2-, 3-, and 5-year
cumulative survival rates of 106 patients who received sur-
gery and could be followed-up on were 93.4%, 80.9%,
73.0%, and 63.0%, respectively. The cumulative survival
rate of all patients was 38.1% (Fig. 1) and the median
survival period was 14 months. For the 5-year survival
rate by cancer stage, stages I, II, and IIA were 93.3%,
56.7%, and 21.9%, respectively, and no long-term survivor
was found in the patient group above stage IIIB (Table
3, Fig. 2). The 1-, 2- and 3-year survival rates of the patient
group without residual tumor after the surgery (curative
procedure) were 90.5%, 82.8%, and 56.9%, while the surviv-
al rates of patients who had residual tumor and palliative
procedure were 61.3%, 32.3%, and 0%, indicating that the
patient group that received curative surgery had significantly
higher survival (p=0.0003) (Fig. 3).

Pathological characteristics and survival rates

due to TNM stage

In the pathological findings, 44 patients showed moder-
ate differentiation (41.5%), which was the largest
proportion. Patients with poor differentiation had sig-
nificantly low survival rates. Regarding the T stages,
which represent the invasion of the cancer to the gall-
bladder wall, T3 stage was found in 41 patients (38.7%).
This stage was most common, followed by the T2 stage
with 36 patients (34%), T1b stage with 10 patients, and
the Tla stage with 8 patients. A total of 43 patients
(40.6%) had metastasis in their lymph nodes, with 1 pa-
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Table 3. Comparison of survival rates according to pathologic stage

Survival rate (%)

No. of patients p-value
1-yr 2-yr 3-yr S-yr
Stage 0.014
1 18 93.3 93.3 93.3 93.3
1I 26 96.2 79.3 68.0 56.7
1A 20 58.4 36.5 21.9 21.9
111B 31 56.9 443 15.2 0
IVA 7 0
IVB 5 0
T Stage 0.003
Tla 8 100 100 100 100
Tlb 10 91.3 91.3 91.3 91.3
T2 36 87.7 76.9 42.0 42.0
T3 42 73.2 50.1 18.3 14.6
T4 10 0
N Stage 0.045
NO 63 85.3 83.6 69.7 55.0
N1 41 75.6 50.1 29.7 11.9
N2 2 0
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Fig. 2. Cumulative survival curves according to 7" AJCC
staging system.

tient in whom the tumor invaded muscle in the T1b stage.
Out of 36 patients in the T2 stage, 8 (22.2%) had lymph
node metastasis (Table 4). The 5-year survival rates in
Tla, Tlb, T2, T3, and T4 stages were 100%, 91.30%,
42.0%, 14.6%, and 0%, respectively, (p=0.0032), showing
statistically significant differences in survival (Fig. 4). The
1-, 3-, and 5-year survival rates in the patient group with-
out lymph node metastasis were 85.3%, 69.7%, and
55.0%, respectively, while the 1-, 3-, and 5-year survival
rates of the patient group with N1 metastasis were 75.6%,
29.7%, and 11.9%, indicating that the survival rates of the
patient group with lymph node metastasis were sig-
nificantly low (p=0.045) (Fig. 5). Both patients with N2

Fig. 3. Cumulative survival curves according to surgical cura-
bility (p <0.05).

lymph node metastasis died within 1 year.

Cumulative survival according to surgical

method in patients with advanced gallbladder

carcinoma

The survival rates of 77 patients in stages II, IIIA, and
IIIB were compared. The 18 patients in stage I were ex-
cluded from the comparison because they were in the ear-
ly cancer stage. Another 12 patients in stages IVA and
IVB were also excluded because long-term survival at
these stages is difficult. The 1-, 2-, and 3-year survival
rates of the patients in stage II were 96.2%, 79.3%, and
68.0%, those of the patients in stage IIIA were 58.4%,
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Table 4. Univariate analysis of prognostic factors in primary gallbladder cancer

Variables No. of patients p-value
Age (>60 vs. 60=<) 46 : 60 <0.05
Sex (male : female) 39 : 67 NS
Site (F/B/N/D) 52, 22, 18, 14 NS
Pathology
Differentiation (W/M/P) 35, 44, 27 <0.05
T Stage (T1a/T1b/T2/T3/T4) 8, 10, 36, 42, 10 <0.05
N Stage (NO/N1/N2) 63, 41, 2 <0.05
Lymphatic invasion (Yes/No) 72, 34 NS
Vascular invasion (Yes/No) 23, 83 <0.05
Perineural invasion (Yes/No) 28, 78 NS
TNM Stage (I/IVTIIA/IIIB/IVA/IVB) 17, 26, 20, 31, 7, 5 <0.05
Surgical procedure
Curative surgery (RM- vs. RM+) 75, 31 <0.05
Combined resection
Hepatectomy/BDR/Others 32, 10, 21 NS
CEA levels (ng/ml, >5 vs. 5<) 31, 75 NS
CA19-9 levels (U/ml, >37 vs. 37<) 29, 77 <0.05
Postoperative CTx or RTx (Yes/No) 42, 64 <0.05

F, fundus; B, body; N, neck; D, diffuse; W, well; M, moderate; P, poor; RM, resection margin; CTx, chemotherapy; RTx, radia-

tion therapy; NS, non-specific
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Fig. 4. Cumulative survival curves according to T-stages (p <
0.05).

36.5%, and 21.9%, and those of the patients in stage I1IB
were 56.9%, 44.3%, and 15.2%, respectively (Table 3).
The patient groups in stages II and III showed a sig-
nificant difference in survival rates, but there was no stat-
istically significant difference in survival rate between the
patient groups in stages IIIA and IIIB (p=0.465). Of the
77 patients with advanced gallbladder carcinoma in stages
II and III, 58 (75.3%) received curative resection without
residual tumor after the surgery and the other 19 had re-
sidual tumor, showing a significant difference in survival
rate according to the status of the resection margin
(»=0.00032).
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Fig. 5. Cumulative survival curves according to N-stages (p <
0.05).

Prognostic factor affecting survival rate after

surgery

The factors affecting survival rates were analyzed in the
106 patients who were able to receive follow-up after the
surgery. In the univariate analysis, if the age of the patient
was 60 or more, the pathological differentiation of tumor,
depth of tumor invasion (T stage), lymph node metastasis
(N stage), arteriole invasion, residual tumor in resection
margin, preoperative CA19-9 level, additional chemo-
therapy after surgery, and radiation treatment were the fac-
tors with significant effects. Multivariate analysis using the

Cox proportional hazard model showed that curative re-
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Table 5. Multivariate analysis of prognostic factors for overall
survival in primary gallbladder cancer

Variables Exp (B) 95% CI p-value
Curative surgery 4.226 1.555 12.163 0.000
T stage 4.342 1.523 16.041 0.003
N stage 2.614 1.081 14.682 0.045

Differentiation 1.355 0.825 2.225 0.022
CA19-9 levels 2.792 1.195 6.521 0.018

section, depth of tumor invasion (T stage), lymph node
metastasis (N stage), poor differentiation of tumor, and pre-
operative CA19-9 level of 37U/ml or higher were the in-
dependent factors that affected survival rates (Tables 4, 5).

DISCUSSION

The depth of tumor invasion, lymph node metastasis,
histologic type of cancer cells, and TNM stages are men-
tioned as the prognostic factors affecting clinical prognosis
of patients with gallbladder carcinoma. Like other digestive
system cancers, curative resection of the tumor is the most
critical factor.">® Most studies report that 5-year survival
rate was poor because early diagnosis is difficult due to
the non-specificity of the clinical symptoms and the disease
frequently occurs in the elderly population. Histologically,
the radical resection rate is low due to a lot of organ or
liver hilum invasion starting from a relatively early stage
because of the anatomical structure of the gallbladder, which
has no submucosal layer.3’8’ll Also, because of abundant
lymph nodes adjacent to the gallbladder, it is easily metasta-
sized to the lymph nodes around the bile duct, perihilar
and pancreaticoduodenal areas. With frequent liver meta-
stasis through the venous pattern in the liver, resection can
be difficult."*™ Therefore, various surgical methods are at-
tempted depending on the progress of the lesion. For stage
Tla, in which the tumor is limited to the mucosa layer,
it is generally accepted that simple cholecystectomy may
be enough. However, if the tumor has progressed further,
standard surgical methods are not consistent.

If advanced gallbladder carcinoma is diagnosed, resection
of the liver adjacent to the gallbladder bed along with chol-
ecystectomy and lymphadenectomy around the bile duct,
portal vein, and hepatic artery are standard surgical methods.
However, reports vary on whether the extension of the re-

section range promotes prognosis. Cubertafond et al? inves-

tigated 724 gallbladder carcinoma patients and diagnosed
85% of the patients as lesions T3 and T4, reporting that
their 5-year survival rate was only 5% because curative
resection rate was only 23%. Also, they stated that because
the survival rates of patients with advanced gallbladder carci-
noma could not be improved by extended surgery including
massive hepatic resections, extensive resection greater than
the extended cholecystectomy applied in the existing liter-
ature was useless for lesions at T3 stage or higher. In the
past, such extended surgery had to be carefully decided
because it did not help prognosis as much as it increased
operative mortality rate and complications.z’ls’16
Recently, however, early diagnosis has increased due to
the development of diagnostic technology, and major hepatic
resection, combined bile duct resection, and pancreaticoduo-
denectomy are being conducted with relative safely. The
number of studies showing that active resection contributes
to the improvement of prognosis are increasing.w’u’17
Recently, the importance of curative resection without leav-
ing residual tumor regardless of operation range is more
emphasized. There are some reports that with liver metastasis
of gallbladder carcinoma or pancreas invasion considered
impossible for resection, a 5-year survival rate around 15%
can be expected if curative resection is possible through
pancreaticoduodenectomy along with massive liver
resection.*” This outcome is much better than the survival
rates of the groups that received palliative resection.
There are a number of reports that curative resection
and survival rates in the patients that received extended
surgery have dramatically improved in Korea."" We
found that among 75 patients who received radical re-
section, 49 received extended surgery including hep-
atectomy, bile duct resection, or adjacent organ resection,
encompassing 65% of all patients. When comparing only
77 patients in stages II and III, classified according to the
AJCC 7" edition, to determine the significance of ex-
tended surgery for advanced gallbladder carcinoma pa-
tients, 59 patients received curative resection, and 19 pa-
tients had positive residual tumor. Among them, the 1-,
2-, and 3-year cumulative survival rates of the patients
without residual tumor were 61.9%, 33.7%, and 16.9%,
and those with positive residual tumor were 42.8%, 7.1%,
and 0%, respectively, showing statistically significant
difference. These results suggest that long-term survival

beyond 3 years cannot be expected in patients in stages



IT and III with positive residual tumor, which is similar
to the results obtained by other reports, indicating that
radical resection may be the most important prognostic
factor. However, when the patients in stage III were div-
ided were divided into stages IIIA and IIIB depending on
lymph node metastasis, according to the AJCC 7" edition,
the current study confirmed no significant difference in
survival rates between the 2 groups. Further study is re-
quired on this topic with many more patient groups in the
future.

There were 12 patients diagnosed with stage IV in
pathologic examination after surgery. Although there were
multiple invasions to peripheral organs, portal vein and
hepatic artery invasions, intraperitoneal metastasis were
not found. Ten stage T4 patients had invasions to adjacent
organs and another 2 patients had multiple lymph node
metastasis. The median survival period of stage IV pa-
tients who received extensive resection was 4 months
(2-11 months), and there was no long-term survivor who
survived for more than 1 year. Therefore, extensive sur-
gery should be applied carefully if adjacent organ or main
vessel invasions are severe or if there is extensive lymph
node metastasis in the perioperative examination.

The factors related to prognosis, similar to other reports,
include curative resection, preoperative CA19-9 level, T
stage, N stage, and differentiation of tumor tissue, which
have independent effects. It may be that lymph node meta-
stasis, which acts as a prognostic factor in the overall patient
group, shows no effect in stage III patients because the
number of patients was too small to distinguish lymph node
metastasis in individual stage patients.

The gross finding, in addition to TNM classification,
is known as an important prognostic factor. If the gross
finding of gallbladder carcinoma is infiltrative after cura-
tive resection, it can be expected that tissue differentiation
is bad, and the carcinoma is likely to be at an advanced
stage.”” Although the prognosis may differ depending on
the differentiation of the cancer cell, there was a recent
report that cell differentiation itself does not affect prog-
nosis for stages over T3 with invasion exceeding the gall-
bladder wall.*' In the pathologic findings investigated in
our hospital, the gross findings were not described in de-
tail and its correlation could not be found. This seems to
require further study in the future.

Currently, the extent of surgical resection for gallbladder
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carcinoma is determined by T stage. For T1 lesions, it is
known that the 5-year survival rate is higher than 90%
with only a simple cholecystectomy, and it is accepted that
conducting only laparoscopic or open cholecystectomy is
radical surgery for Tla lesions. In contrast, T1b lesions
which invaded the muscle layer had some controversies.
Because lymph node metastasis around the hepatoduodenal
ligament is found in 3-20% patients with T1b lesions, the
need for lymphadenectomy is greater in order to obtain
curative resection and accurately identify the stage.zz’23
However, there have been important reports that there is
no difference in survival rate between patients who received
simple cholecystectomy and those that received extended
cholecystectomy including lymphadenectomy, even when
lymph nodes were found in the T1b lesion.”** In our study,
local lymph node metastasis was diagnosed in 1 patient
(14.3%) out of 7 who were in stage T1b and received
lymphadenectomy. The 3 patients who were diagnosed with
stage T1b after laparoscopic cholecystectomy did not receive
additional operation, and their progresses are being observed.
All of them survived for a long time. Because it is difficult
to accurately determine T stage in preoperative diagnosis,
lymphadenectomy is conducted along with open chole-
cystectomy. There are a number of controversies on addi-
tional surgery when gallbladder carcinoma is diagnosed after
simple cholecystectomy. If gallbladder carcinoma is sus-
pected when conducting laparoscopic cholecystectomy,
open cholecystectomy is recommended, except in cases with
extensive metastasis. If it is decided that obtaining a safe
margin through only laparoscopy is difficult or that hepatic
resection is needed for curative resection by evaluating the
abdominal cavity, liver, and lymph node, it is preferable
to cease manipulation of the gallbladder to be resected,
finish the surgery first and attempt safe reoperation in the
future.*?” In addition, Suzuki et al.® recommended against
performing open surgery immediately, but to finish the sur-
gery first, determine the T stage through permanent patho-
logic examination, and conduct radical treatment according
to the stage. This recommendation stands even if cancer
cells are found in frozen section examination as findings
suspicious of malignant tumor in the gallbladder sample
collected during laparoscopic cholecystectomy for benign
gallbladder disease.

When gallbladder carcinoma above T2 stage is diagnosed

in pathologic examination after laparoscopic cholecystectomy,
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radical surgery is needed.” Chijiiwa et al.’' reported that
the group of stage T2 patients that received extended chol-
ecystectomy, including hepatic resection, showed more sig-
nificant improvement in 5-year survival than the patient
group that received simple cholecystectomy (59% versus
17%). If findings suspected of gallbladder carcinoma are
observed when conducting laparoscopic cholecystectomy,
it is most important to avoid perforation in the gallbladder
during the resection. Gallbladder perforation is known to
be related to recurrence around the site of laparoscope trocar
or disseminated metastasis in the abdominal cavity.”**> The
number of patients who received only simple chol-
ecystectomy through laparoscope or laparotomy and were
diagnosed with more than stage T2 in pathologic examina-
tion was 12. They received extended cholecystectomy again,
and all of them were eligible for radical resection.

To increase the rate of curative surgery for gallbladder
carcinoma, it is enormously important to determine the
preoperative and postoperative tumor stage and apply the
proper surgical method. Also, as the authors have experi-
enced, the application of extensive surgery should be de-
termined through careful consideration of the risk of sur-
gery and the possibility of survival improvement in ad-
vanced gallbladder carcinomas such as stages IVA and
IVB.
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