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Abstract

Background Gallbladder cancer (GBC) is an aggressive dis-
case with dismal results of surgical treatment mainly because
of advanced stage at presentation. The objective of this study
was to investigate whether aggressive surgical treatment can
be associated with reasonable survival for patients with GBC
at acceptable morbidity and mortality.

Methods A total of 113 patients with proven or presumptive
diagnosis of GBC were recruited prospectively over a period of
2 years and evaluated for diagnosis and staging by appropriate
investigations. Seven out of 113 patients were found to have
benign pathology either intraoperatively or on histopathologi-
cal examination hence excluded from follow-up and survival
analysis. Out of 32 potentially resectable patients, only 21 pa-
tients could finally be resected with curative intent. Patients
found unresectable/metastatic disease intraoperatively (n=11)
were treated with palliative chemotherapy if eligible for the
same. Short-term morbidity, perioperative mortality, disease-
free survival (DFS), and median overall survival (OS) of sur-
gically resected patients were analyzed. Median OS of resected
patients was compared with that of unresectable patients.
Results Overall resectability rate in this study cohort was
19.8 % (21/106). Overall mortality was 4.7 % and morbidity
was 42.8 %. Stage distribution of resected patients was as
follows: stage II (3), stage IIIA (9), stage IIIB (8), and stage
IVA (1). DFS at 12 and 18 months was found to be 82.5 and
73.3 %, respectively. Mean DFS was 19.9 months (SE 1.42,
95 % CI). Mean OS for resected patients was 21 months and
that for unresectable patients was 11.3 months only. Both
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groups were compared using log rank (Mantel-cox) test and
statistically significant difference in OS was observed (p value
<0.0001).

Conclusion Since curative resection is the only chance of
cure, aggressive surgical approach adopted by us is justified
with acceptable mortality and morbidity and encouraging
overall survival.

Keywords Gallbladder cancer - Radical cholecystectomy -
Pancreaticoduodenectomy - Hepatic resection

Introduction

Cancer of the gallbladder is a potentially lethal disease, usu-
ally unresectable at presentation and has a dismal prognosis.
The surgical treatment of gallbladder cancer has traditionally
been viewed with nihilism due to poor survival results. How-
ever, complete surgical resections offers the only chance for
cure but unfortunately, only 10 % of patients present with
early-stage disease and are considered surgical candidates.
Among those patients who do undergo “curative” resection,
recurrence rates are high. Patients with unresectable or meta-
static GBC have a poor prognosis. In 1978, a review of nearly
6000 cases revealed a 5 % 5-year survival rate with a median
survival of between 5 and 8 months [1]. Recent publications
during the 1990s have shown the same poor results, with 5 and
12 % 5-year survival rates reported from France and Australia
[2, 3]. Factors contributing to these dismal outcomes include
the anatomic proximity of the gallbladder to the porta hepatis
and the aggressive biologic nature of this cancer. Furthermore,
direct extension of the tumor into the liver, the structures of the
hepatoduodenal ligament, as well as organs in close proximity
such as the duodenum, the hepatic flexure of the colon, and
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the pancreas contribute to technical challenges in achieving a
margin negative, potentially curative (R0) resection.

However, improvements in surgical and anesthetic tech-
niques over the last 10 to 15 years have made it safer to perform
extensive liver resections and multi-organ resection with de-
creased morbidity and low mortality, particularly in high-
volume centers [4-6]. The aggressive surgical approach to gall-
bladder carcinoma practiced by Japanese centers has yielded
encouraging results. Recent publications have shown improved
survival with this strategy. The group from Memorial Sloan
Kettering in New York has reported a median survival of
26 months and a 5-year survival of 38 % for radically resected
patients. A similar result was obtained by a group from Canada
that reported a 5-year survival of 35 % during the last 6 years.
Some hepatobiliary specialty units have broadened an already
aggressive approach that includes liver resection in combina-
tion with resection of the gallbladder, bile duct, and regional
lymphatics by including pancreaticoduodenectomy. The addi-
tion of pancreaticoduodenectomy allows complete resection of
the extrahepatic biliary tree and its regional lymph node drain-
age to obtain an RO resection that would not otherwise be
possible [7-19].

Radical surgery is advocated for patients with T2 and T3
disease and includes cholecystectomy, lymphadenectomy, and
en bloc hepatic resection, with or without bile duct resection.
T4 tumors are those that invade the main portal vein or hepatic
artery and those that invade two or more extrahepatic organs
or structures. A significant subset of T4 tumors is those which
involve multiple adjacent organs other than the liver, e.g., the
biliary tree, stomach, duodenum, and colon. These patients
need special consideration as they can now be safely offered
multi-organ resection with improvements in modern surgical
therapy, anesthetic management, and intensive care facilities.
Provided the patient is fit and properly staged, en bloc resec-
tion should be indicated for this subset of patients. On the
other hand, T4 tumors with invasion of major vessels to the
liver are usually not amenable to surgical resection or carry
substantial morbidity and mortality when approached surgi-
cally. Conventionally, involvement of N2 nodal stations
(paracaval, superior mesenteric, and celiac groups) was con-
sidered a contraindication for surgery but few studies from
Japan has shown survival benefit for these patients with sur-
gical resection when compared with unresected patients [20].
However, surgical indications in such advanced disease
should be determined on an individual basis, based on clinical
status. One must consider postoperative hospital mortality
when determining indications for surgery. The overall mortal-
ity rate after surgery for stage IV gallbladder carcinoma in
most series is 10 to 14 %. Thus, we must balance long-term
survival with the risk of hospital death. Clinical status and
ability to tolerate extensive surgical procedures must be
weighed against the advantages of a potentially curative pro-
cedure. Therefore, resection is not recommended for all
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patients with paraaortic lymph node metastasis, but instead,
the decision should be individualized on a case-by-case basis.

The indications for excision of the bile duct can be either
gross involvement or to facilitate lymph node dissection in the
hepatoduodenal ligament. Though resection of the bile duct
simplifies the skeletonization of the hepatoduodenal ligament,
italso necessitates a bilioenteric anastomosis with its attendant
problems of biliary leak and recurrent biliary infections. Re-
moving the bile duct improves node clearance, and some sur-
geons prefer to do this routinely. A recent report examined the
survival benefits associated with elective bile duct resection
and noted no benefit to this approach [21].

Methods
Study Design

This was a single-center prospective non-randomized cohort
study conducted at a tertiary care center of Northern India, the
endemic zone of GBC. Study data was prospectively collected
and informed consent was gathered in accordance with the
Declaration of Helsinki and approved by the institute’s ethics
committee.

Inclusion Criteria and Treatment

Gallbladder cancer patients presenting to our center were
assessed clinically and radiologically for resectability, opera-
bility, and fitness for therapy. Imaging included ultrasonogra-
phy and triple-phase CECT abdomen and supplemented with
MRI/MRCP, FDG-PET scan, and upper GI endoscopy/ERCP
in selected patients. Select patients with high index of suspi-
cion for peritoneal disease underwent staging/diagnostic lap-
aroscopy. Based upon evaluation, non-metastatic patients
were divided into two groups:

Early GBC

Gallbladder Confined Disease, i.e., Stages I and II (AJCC
7th Edition) This group also included patients with incidental
GBC who had pathological T1/T2 disease. Early GBC pa-
tients (except T1a) were offered surgical treatment in the form
ofradical cholecystectomy which entailed en bloc resection of
gallbladder with wedge resection of the liver bed and
hepatoduodenal lymphadenectomy.

Locally Advanced GBC

Patients with T3/T4 lesion with or without lymphadenopathy
and any lesion with significant regional lymphadenopathy (ra-
diological size >10 mm) were considered locally advanced.
Locally advanced GBC with definite invasion of major
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vessels at porta were deemed unresectable and merited con-
sideration of palliative therapy if qualified for the same.

Remainders of locally advanced GBC patients were subject-
ed to surgical exploration; resectability and extent of surgery
was guided by intraoperative findings. Surgical procedures
ranged from mere biopsy/FS of N2 nodes/peritoneal nodules
to multi-organ resection including pancreaticoduodenectomy
and radical lymphadenectomy of hepatoduodenal ligament.

Patients who underwent curative resection were assessed
for adjuvant therapy. Adjuvant therapy was offered to those
patients with good postoperative recovery. The nature of ad-
juvant therapy was decided purely on discretion of medical
and radiation oncologist in willing patients. Patients who re-
ceived curative treatment were followed up with 3-monthly
clinical evaluations and 6-monthly CT scan for a period of
maximum 2 years. Those who had unresectable or metastatic
disease on surgical exploration were subjected to palliative
chemotherapy if they qualify for the same.

Outcome

Clinically important short-term outcomes following surgery
included mortality, morbidity, need for ICU care and
positive-pressure ventilation, blood transfusion, and duration
of hospital stay.

Disease-free survival and overall survival rates were used
to define long-term outcomes for curative resection. Disease-
free survival (DFS) is defined as the length of time of survival
from gallbladder cancer diagnosis without clinical or radiolog-
ical evidence of locoregional recurrence or distant metastases.
Overall survival (OS) was defined as the time from GB cancer
diagnosis to death from any cause. Stage distribution of
resected patients was as follows: stage II (3), stage IIIA (9),
stage IIIB (8), and stage IVA (1). Minimum follow-up of op-
erated patients was 1 month and maximum follow up was
24 months. For survival analyses, surviving patients were
censored on the date of data analysis.

Data Analysis

The descriptive statistics is presented using mean (with SD)
and median (with range) for quantitative variables, and cate-
gorical variables are presented in frequencies along with re-
spective percentages. The statistical comparisons for quantita-
tive variables were done by using Student’s # test. For categor-
ical variables, chi-square test or Fisher’s exact test was used
according to the nature of data. OS was calculated from date of
entry to date of death or censoring at the date last known for
being alive for all the patients. For survival analysis, Kaplan-
Meier survival curve was plotted to see the survival pattern in
different subgroups and log-rank test was used for comparison
of survival. Data were entered and coded in MS Excel (Ver-
sion, 2007), and all statistical analyses were performed by

using SPSS software (Version 22, SPSS Inc, Chicago, IL,
USA). The p values less than 0.05 were considered statistical-
ly significant.

Results

A total of 113 patients with proven or presumptive diagnosis
of carcinoma gallbladder were recruited and evaluated for
diagnosis and staging by appropriate investigations. Seven
out of 113 patients were found to have benign pathology either
intraoperatively or on histopathological examination hence
excluded from follow-up and survival analysis. Depending
upon the abovementioned evaluation, 39 patients with proved
or presumptive diagnosis of GBC were supposed to be resect-
able and underwent exploratory laparotomy. Intraoperatively,
11 patients were either unresectable or metastatic; 5 patients
did not have any clinical evidence of malignancy. Hence, sim-
ple cholecystectomy was performed in four of them and par-
tial cholecystectomy in one who had pyocele with dense in-
flammation around porta due to previous biliary stenting and
repeated cholangitis. All surgical specimens were opened up
in operation theater to rule out any sinister lesion.

The reasons for not offering curative intent surgery in 11
cases were metastatic disease in 7 patients and surgically
unresectable disease in 4 patients. Major vascular invasion
or frozen portal structures were the cause of unresectability.
Four patients had peritoneal or omental nodules and three had
liver nodules. In addition, three patients had paraaortic lymph
nodes proved to be metastatic on frozen section examination.

A total of 23 patients were considered to have resectable GBC
intraoperatively and underwent curative intent surgery, though
final histopathology report showed two patients to have benign
granulomatous disease, i.e., xanthogranulomatous cholecystitis
and tubercular cholecystitis. Thus, only 21 patients of GBC
underwent curative resection. Overall resectability rate at presen-
tation was found to be 19.8 % (21/106). The extent of resection
ranged from radical cholecystectomy (9 patients) to multi-organ
resection (12 patients). Multi-organ resection was defined as
resection of any adjacent structures beyond standard radical cho-
lecystectomy, to get gross negative margin. Extra hepatic biliary
radical excision was done in eight patients either because of
direct invasion or to perform adequate lymphadenectomy. Colon
(hepatic flexure and transverse colon) and distal stomach with
proximal duodenum (D1) were excised in five and three patients,
respectively (Fig. 1). The head of pancreas and D2 invasion
necessitated to perform pancreaticoduodenectomy in two pa-
tients. One patient with extensive contiguous invasion of the liver
underwent right liver lobectomy though histopathology report
turned out to be xanthogranulomatous cholecystitis in this pa-
tient. The most common intraoperative finding of GBC was GB
fossa mass followed by contiguous liver invasion and regional
lymphadenopathy (Table 1).
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Fig. 1 Intraoperative photograph
showing GB fossa mass
infiltrating proximal duodenum
(D1). En bloc resection of GB
mass, adjoining liver and
extrahepatic biliary tree with a
sleeve excision of duodenum was
done (inset)

Extent of Lymphadenectomy for GBC

For all patients who underwent curative resection for GBC,
hepatoduodenal lymphadenectomy was performed which in-
cluded removal of all fibro fatty tissue along hepatoduodenal
ligament. One patient underwent Whipple’s procedure to get
clearance of nodal metastasis at posterior superior pancreatic
group. The median yield of lymphadenectomy was found to
be 8 (Table 2).

A total of 9 patients out of 21 were found to have nodal
metastasis in HPE report. Advanced T stage was found to have
two times increased risk of nodal metastasis over early T stage
(Table 3). The rate of LVE and PNI positivity was 24 and
38 %, respectively, in this cohort of patients.

The most common histology of gallbladder cancer in
resected patients was adenocarcinoma; most were grade 2
(11/21). Mucinous adenocarcinoma and adenosquamous car-
cinoma was reported in one patient each.

Short-Term Qutcomes of Surgery

Clinically important short-term outcomes following surgery
included mortality, morbidity, need for ICU care and positive
pressure ventilation, blood transfusion, and duration of hospi-
tal stay.

One patient of surgical group succumbed to death in post-
operative period accounting to mortality rate of 4.7 % in this
cohort. He was an 80-year-old male patient with radiological
stage IIIB disease who had been treated with neo-adjuvant
chemotherapy with partial clinical response. He underwent ma-
jor resection which comprised radical cholecystectomy with
right lobe hepatectomy with distal gastrectomy along with D1
excision, sleeve-stapled excision of antimesenteric part of he-
patic flexure of colon. He developed ARDS and septicemia in
the ICU and expired on the 5th postoperative day.

ICU care was needed in 13 patients; only one required pos-
itive pressure ventilation. Median ICU stay was found to be

Table 1 Intra-operative findings

of gallbladder cancer patient upon S. No. Findings No. of patients % of total cases
exploration (n=32)
1 GB fossa mass 25 78
2 Contiguous liver invasion 19 59
3 Regional nodal metastasis 19 59
4 Extension to colon 3 9
5 Extension to stomach 2
6 Extension to biliary tree 3
7 Extension to duodenum and HOP 11 34
8 HA and/or PV invasion 8 25
9 Liver metastasis 3 9
10 Omental and peritoneal nodules 5 16
11 Ascites 1 3
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Table 2 Lymph nodes yield of hepatoduodenal lymphadenectomy
performed for GBC (n=21)

S. No. No. of dissected nodes No. of cases Median yield
1to3 1

2 4t07 13 8

3 8 or more 7

1 day. The median hospital stay following surgery was calcu-
lated to be 8 days with a range of 4 to 45 days. Five patients
required blood transfusion with mean requirement of 0.5 units.

Major complications of surgery were entero-cutaneous fis-
tula (1 patient), biliary fistula (1 patient), early bile leak (2
patients), cholangitis (1 patient), and septicemia (1 patient).
All patients salvaged with appropriate measures; two cases
required re-exploration and repair of biliary enteric anastomo-
sis and ligation of opened up biliary radical in resected liver
bed. Minor complications noted were atelectasis (2 cases),
pleural effusion (1 patient), surgical site infection (4 cases),
and paralytic ileus (4 cases). Seventeen out of 28 operated
patients did not have any postoperative complication. Only
one patient required re-admission within 1 month of discharge
for cholangitis.

Overall surgical morbidity rate among GBC patients (n=
21) who underwent curative resection was 42.8 % (9/21), and
mortality rate was 4.7 %. Surgical morbidity rate was higher
among those with biliary involvement and elderly.

Long-Term Outcomes of Surgery

Disease-free survival and overall survival rates were used to
define long-term outcomes for curative resection. Stage distri-
bution of resected patients was as follows: stage II (3), stage
IIIA (9), stage IIIB (8), and stage IVA (1). Minimum follow-
up of operated patients was 1 month and maximum follow up
was 24 months.

Cumulative disease-free survival curve of all surgical pa-
tients (n=21) was obtained (Fig. 2). As the number of early-
stage GBC (stages I and II) was small, comparison for DFS
between early-stage GBC and locally advanced GBC was not
attempted. DFS at 12 and 18 months was found to be 82.5 and
73.3 %, respectively. Mean DFS was 19.9 months (SE 1.42,
95 % CI).

Table 3  Correlation of pT stage with pN stage in GBC patients who
underwent curative intent resection (n=21)

S. No. Risk of nodal

metastasis

pT stage No. of cases N positives

1 TI/T2 (early) 4 1 025
2 T3/T4 (advanced) 17 8 047

Kaplan-Meier survival curves (OS) were obtained for cu-
rative resection GBC patients (n=21) and for those who were
found to have unresectable and/or metastatic disease intraop-
eratively (n=11). Overall survival for operated patients at 12
and 22 months were 87.7 and 66.4 %. Mean OS was
21.1 months (SE 1.36, 95 % CI).

Patients who were unresectable or metastatic on explora-
tion (n=11) were treated with palliative chemotherapy or best
supportive therapy. Overall survival for these patients at 6 and
12 months was 77.8 and 22.2 %. Mean OS was 11.3 months
(SE 2.0, 95 % CI).

Overall survival for those who could not undergo curative
resection (n=11) was compared with surgically resected pa-
tients (n=21). Mean OS for resected patients was 21 months
and that for unresectable patients was 11.3 months only
(Fig. 3). Both groups were compared using log rank
(Mantel-cox) test and statistically significant difference in
OS was observed (p value <0.0001).

Adjuvant Therapy

Till date, there is no consensus on the impact of adjuvant
chemotherapy and/or radiotherapy after curative resection of
GBC. Adjuvant therapy was offered to those patients with
good postoperative recovery and performance status. The na-
ture of adjuvant therapy was decided purely on discretion of
medical and radiation oncologist in willing patients. Eleven
patients got treated by adjuvant CCRT followed by adjuvant
chemotherapy, five patients with adjuvant CCRT, and three
patients received only adjuvant chemotherapy. Two patients
were unwilling to have any form of adjuvant treatment.

Discussion

With the increasing safety of hepatic and pancreatic surgery,
various radical procedures have been advocated to improve
the curative outcome for advanced gallbladder cancer. Recent
data suggest that aggressive resection may improve long-term
survival, even in patients with advanced stage disease. Extent
of resection for GBC may include more substantial liver re-
sections, from segmentectomies (4b/5) to right hepatectomies,
even trisectionectomy. To completely clear the lymphatics in
the porta hepatis, resection of the bile duct may be considered
in select patients. Sometimes, a pancreaticoduodenectomy is
added to achieve RO resection status. However, despite
adopting this much of surgical aggression, the resectability
rate has been reported to range between 30 and 40 %; S-year
survival for cancers of the gallbladder lies between 0 and 10 %
in most reported series.

It is indeed despairing to read articles on gallbladder cancer
outcomes which always begin with the reference to the disease
as one that is associated with a dismal prognosis. Surgery
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Fig. 2 Cumulative disease free
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remains the only treatment modality associated with a benefit
in terms of survival in GBC. In the last decade, several studies
have documented an increase of 5-year survival rates from 5—
12 % up to 38 %. It is a well-known fact that palliative che-
motherapy or radiotherapy is not very effective for GBC and
survival benefit, if any, is limited to months. In this context, an
aggressive surgical approach for locally confined disease is
justified. However, what is most disconcerting is the lack of
consensus across the world on what constitutes an aggressive
surgery for a given stage of the disease. Many of the surgical
concepts in gallbladder cancer are based on what “we think”

Fig. 3 Cumulative survival
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as appropriate. Being a relatively uncommon disease around
the world, hardly, any of the approaches have been evaluated
in evidence based manner.

The presence of icterus in a patient of GBC generally sig-
nifies advanced disease due to involvement of extrahepatic
biliary tree or due to enlarged periportal lymph nodes. Out
of 32 surgically explored GBC patients, 32 % (11/32) had
jaundice. Forty-five percent (5/11) of jaundiced patients could
not undergo definitive surgery, either because of metastatic
disease (n=3) or because of frozen porta (n=2). While those
without jaundice, only 23.4 % (6/21) were found to have

Survival Functions

curves for resected (n=21) and 10— Group
unresectable/metastatic (n=11) PO | Resectable
: : Eo— I UnresectableMet
GBC paFle'nts. A hlghly Slgmﬁ_ +- Resectable-censored
cant statistical difference was . gggzzeg‘ablenwe«-
T
found between these two groups 0.8
(p value <0.0001)
+ +
S 06
z
=
»n
£
S 0.4
0.2 -
0.0
T T T T T
0 6 12 18 24

@ Springer

Time (months)



J Gastrointest Canc (2015) 46:399-407

405

unresectable/metastatic disease on exploration. Overall, mor-
bidity in the form of biliary fistula and paralytic ileus was
higher in those who underwent biliary resection. In summary,
one can say that invasion of extrahepatic biliary tree in a pa-
tient of GBC does not preclude definitive surgery but carries a
little higher complication rates.

Borderline resectability for GBC which is usually being
considered an indication for staging laparoscopy and neo-
adjuvant chemotherapy is not well defined in literature. The
presence of extensive liver invasion (>2 cm depth), celiac/
portocaval/peripancreatic lymph nodes, radiologically doubt-
ful fixity to those organs that cannot be salvaged such as main
portal vessels, and doubtful hepatic nodules are considered
borderline resectable GBC [22]. In our view, GBC patients
with radiologically doubtful finding of portal vessels invasion,
presence of N2 station nodes (AJCC 7th Edition) or suspi-
cious liver/peritoneal nodules, are considered borderline re-
sectable GBC. Our approach in these cases has been to make
every attempt to rule out metastatic or unresectable GBC pre-
operatively to avoid laparotomy. Selective use of MR angiog-
raphy, PET scan, and diagnostic laparoscopy was found to be
helpful to avoid unnecessary laparotomy. But, with the best of
our effort to rule out unresectable disease preoperatively, 32 %
of radiologically resectable lesions turned out to be
unresectable peroperatively and this is attributed to the com-
plex location of GB and biological aggressiveness of gallblad-
der cancer. Even with the recent radiological advances, we
have to confess that preoperative assessment of resectability
for GBC is a real challenge and this leads to unnecessary
laparotomy and its associated morbidity.

Here, we want to make a note that the commonest cause of
unresectability in our series was radiologically occult dissem-
inated disease (7/11) which could have been detected with
more liberal use of diagnostic laparoscopy. There are currently
growing evidence to suggest routine use of staging laparosco-
py for locally advanced GBC to avoid non-therapeutic lapa-
rotomy. Agarwal AK et al. in their large prospective series
concluded that staging laparoscopy obviated a nontherapeutic
laparotomy in 55.9 % of patients with unresectable disease
and 23.2 % of overall GBC patients [23]. It had a higher yield
in locally advanced tumors than in early-stage tumors, and
therefore, its routine application is nowadays recommended
especially for those who are at higher risk of disseminated
metastases (those with poorly differentiated T3 or higher tu-
mors or margin-positive tumors at cholecystectomy).

Though, occasional long-term survival has been reported
with surgical resection even when paraaortic lymph node me-
tastasis and/or liver metastasis is present, surgical indications
in advanced disease should be determined on an individual
basis, based on clinical status. In the absence of strong data
to support such an aggression, presence of liver nodule (even
if it is resectable), histologically proven N2 nodes, and inva-
sion of major vessels in hepatoduodenal ligament are

considered incurable disease and curative intent surgery is
not attempted in this series.

The complex location of gallbladder, coupled by morbid
anatomy due to cancer, poses a great difficulty to assess re-
sectability even intraoperatively. Before taking any irrevers-
ible step, one must be very sure that RO resection can be
achieved with an acceptable morbidity. In our experience,
encased hepatic artery or portal vein (and their left branches)
or fixity of hepatoduodenal ligament are considered contrain-
dication for resection. In the present series, we have not
proceeded with any non-therapeutic resection for such an ad-
vanced disease considering very high morbidity and mortality,
besides oncologic concern of margin positive resection.

The armamentarium of surgical procedures mainly com-
prised liver resection, common bile duct resection, and lymph
node dissection in the hepatoduodenal ligament and especially
practiced in Japan—concomitant pancreatoduodenectomy or
lymph dissection of the interaortocaval compartment.

Overall curative resection rates for GBC at presentation
have been only 10 to 30 % [24]. In the present series, the
resectability rate was 19.8 % (21/106). Here, we would like
to mention that presence of N2 nodes and vascular invasion at
porta have been considered unresectable disease in our series
based upon the literature review which showed poor survival
and greater morbidity and mortality with N2 nodal dissection
(retroportal, peripancreatic, common hepatic artery, celiac, su-
perior mesenteric, and interaorticocaval lymph nodes) and
vascular resection with reconstruction [14, 25, 26]. But few
recent Japanese studies have reported occasional long-term
survival in patients with N2 lymphadenectomy in proven met-
astatic nodes in this region [27].

At our institute, we are performing standard regional
lymphadenectomy which includes lymph nodes around the
cystic duct and pericholedochal and hepatoduodenal liga-
ments. In this regard, attempts should perhaps be made to
define a minimum number of lymph nodes (from specific
locations) necessary for optimal staging (and perhaps prog-
nostication) of GBC. Shirai Y et al. [27] in a large retrospec-
tive study concluded that aggressive lymphadenectomy which
includes first-echelon and second-echelon nodes can achieve
an acceptable rate of long-term survival even in patients with
nodal metastasis, provided that a potentially curative (RO)
resection is feasible. They also suggested that a minimum of
three lymph nodes needs to be dissected out from adequate
staging. In our series, the median yield of lymphadenectomy
was eight lymph nodes.

Another controversial issue in management of GBC is the
extent of liver resection adequate for each stage. Most of us
would agree that for Tla tumor, a simple cholecystectomy
constitute an adequate surgery. However, for T1b tumor, the
extent of surgery is not so clear. Some authors have suggested
that a simple cholecystectomy is sufficient in such patients but
in view of high incidence of lymph node metastasis (even up
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to 35 %) [28]; a lymphadenectomy with excision of at least a
wedge of liver tissue from segments 4b and 5 seems to be
prudent for T1b tumors.

For T2-T4 tumors, aggressive resection is justified which
includes a cholecystectomy with an en bloc resection of the
liver, with a lymphadenectomy with or without a radical re-
section of the bile duct or other adjacent invaded structures.
The extent of liver resection continues to be a matter of debate
which ranges from non-anatomic wedge resection to formal
segment [Vb and V resection and even right hepatic lobecto-
my. However, most of us now agree that major hepatic resec-
tions, including major hepatectomy and CBD excision, are
appropriate when necessary to clear disease but are not man-
datory in all cases [29]. In our series, all patients who
underwent surgery were stage T2 or above. We routinely per-
form non-anatomical wedge resection except in few select
situations where right hepatic lobectomy had been performed.

Many Japanese surgeons routinely performed resection of
the common bile duct in the course of a curative resection for
advanced gallbladder cancer because the lymphatics sur-
rounding the duct are a main route of tumor spread [26, 27,
30]; however, no improvement in long-term survival has been
reported as the result of this resection. Moreover, numerous
studies have highlighted the increased morbidity associated
with routine excision of the duct [31]. However, there are
specific indications where the extrahepatic duct may have to
be excised and these include a positive cystic duct margin,
presence of an anomalous bile duct junction, and synchronous
malignancy in the extrahepatic bile duct, as well as to aid
lymph nodal clearance when there are large lymph nodes,
the clearance of which may be associated with a risk of
devascularizing the common bile duct. We, at this institute,
perform CBD resection only for the abovementioned indica-
tions. In the present series, extra hepatic biliary radical exci-
sion was done in eight patients either because of direct inva-
sion or to perform adequate lymphadenectomy.

Another controversial issue pertinent to incidental GBC is
management of port-site metastases. While Giuliante et al.
[32] recommended routine “complete” excisions of the port
sites, surgically, this may not always be feasible. More impor-
tantly, there is no evidence to date to indicate that routine
excision of the port sites improves overall survival.

The operative mortality and morbidity with this radical
approach varies considerably in different series. The large
review of 724 patients by the French Surgical Association
showed an overall mortality rate of 22 % [2], whereas others
have observed rates as low as 0.9 % [33]. In another series by
Tsukada et al. [34], the morbidity rate of 34 % was reported
after extended procedure. Michel D’Angelica et al. [29] in
their series reported high morbidity (53 %) and mortality
(5 %). In our study, one of our elderly male patient with major
surgical resection succumbed to death in postoperative period
accounting to mortality rate of 4.7 % in this cohort. The
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morbidity rate in patients with radical resection was 42.8 %
(9/21). Surgical morbidity rate was higher among those with
biliary involvement and elderly. Thus, our hospital mortality
and morbidity rates are comparable to rates reported by other
studies with aggressive surgical approach. In a study by
Hideki Nishio et al. [20] for stage IV GBC, male sex and
portal vein resection were associated with increased mortality.

Most of our surgical patients belonged to advanced stage
GBC (stages III and IV) with only three patients of stage II.
The initial results of this study are encouraging with accept-
able morbidity and excellent survival with curative intent rad-
ical resection. With the follow-up of 1 to 24 months, the mean
disease-free survival (DFS) of 19.9 months and mean overall
survival of 21 months were calculated. There was a significant
difference in OS between surgically resected patients and
those who could not undergo curative resection (p value
<0.0001). Longer follow-up data is needed to compare our
survival results with other contemporary series. Overall sur-
vival for operated patients at 12 and 22 months was 87.7 and
66.4 %. The 3-year survival has ranged from 0 to 63 % for T3/
T4 tumors in different series [33]. These survival data are
extremely heterogeneous due to the changing definition of
TMN staging and individualized approach of surgery.

In conclusion, we should realize that GBC is a rare malig-
nancy worldwide with dismal prognosis. Thus, instead of ret-
rospectively analyzing individual institutional data, high-
volume institutions with the necessary expertise for treating
gallbladder cancer should collaborate with a view to generat-
ing strong evidence to support the different surgical strate-
gies—a move that may provide us with the evidence-based
surgical guidelines we are looking for to better enable us to
tackle this dreadful disease.
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