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Abstract
Objective To assess the resectability and the long-term survival in patients of gallbladder cancer with duodenal involvement.
Background Duodenal infiltration in patients of carcinoma gallbladder is generally regarded as a sign of advanced disease
and an indicator of unresectable disease.
Methods A total of 252 patients of gallbladder cancer (GBC) who underwent surgery over a 5-year period were studied for
duodenal involvement. Patients with duodenal infiltration on per-operative assessment were analyzed for resectability,
postoperative morbidity, mortality and disease free survival.
Results Forty-three patients were detected to have duodenal infiltration on per-operative assessment out of which 17 had
unresectable disease (39.54%), whereas the remaining 26 patients underwent R0 resection (61.9%). Of these, nine
underwent distal gastrectomy with resection of the first part of the duodenum (34.62%), 16 underwent duodenal sleeve
resection (61.54%), and in one patient pancreatoduodenectomy (HPD) (3.85%) was performed. With regard to the extent of
liver resection, two underwent extended right hepatectomy, whereas the remaining 24 underwent segment IVB and V
resection. Bile duct and adjacent viscera were resected when involved. Of the resected patients, eight underwent bile duct
excision, seven had colonic resection, and three had vascular resection and reconstruction. The postoperative morbidity and
mortality was 15 (34.9%) and three (6.97%), respectively, in the resected group of patients. The overall actual survival in
the resected group was a mean of 15.87 months, median of 14 months (range 3 to 56 months).
Conclusion Duodenal infiltration is neither an indicator of unresectability nor an indication to perform Hepato-
pancreatoduodenectomy (HPD). In most of these patients, an oncologically adequate R0 resection can be performed with
either a duodenal sleeve resection or distal gastrectomy with resection of the first part of the duodenum.

Keywords Gall bladder cancer (GBC) . GBCwith duodenal
infiltration . Advanced gall bladder cancer . Carcinoma gall
bladder

Introduction

Gallbladder cancer (GBC) has long been known to have a
poor outcome.1,2 It is generally believed that only early
stage tumors limited to the mucosa or muscle layer can
have a satisfactory outcome with simple cholecystectomy
or extended cholecystectomy with lymph node clearance.3,4

Despite great advancement in diagnostic techniques, ma-
jority of gall bladder malignancies are diagnosed at
advanced stages, when radical surgery is either not feasible

J Gastrointest Surg (2007) 11:1722–1727
DOI 10.1007/s11605-007-0320-y

A. K. Agarwal (*) : S. Mandal : S. Singh
Department of Gastrointestinal Surgery,
GB Pant Hospital & Maulana Azad Medical College,
JLN Marg,
New Delhi 110002, India
e-mail: aka.gis@gmail.com

P. Sakhuja
Department of Pathology,
GB Pant Hospital & Maulana Azad Medical College,
New Delhi, India

S. Puri
Department of Radiology,
GB Pant Hospital & Maulana Azad Medical College,
New Delhi, India



or when feasible is noncurative with only a limited increase
in survival.5–7 A significant number of these advanced
cases include tumors that infiltrate the duodenum. Duode-
nal infiltration in patients of gall bladder cancer has been
regarded as a sign of advanced disease and an indicator of
unresectability.8,9 Most of these studies have documented
unresectability in these groups of patients and those in
whom it has been resectable, the long-term survival has
been very poor. However, recently some authors, especially
from Japan, have shown improved survival with aggressive
resection. These studies from Japan and some also from the
west have reported that gall bladder cancer with duodenal
infiltration merits an associated pancreatoduodenectomy
(PD) to accomplish R0 resection and allow good long-term
survival.10–14

We have analyzed our prospectively collected data of
gall bladder cancer to assess the resectability in patients
with duodenal involvement, the necessity of hepatopan-
creatoduodenectomy (HPD) in these patients and the long-
term survival.

Materials and Methods

The prospectively collected data of patients undergoing
surgery for carcinoma of the gall bladder between January
2000 and December 2004 in the Department of Gastroin-
testinal Surgery, Gobind Ballabh Pant Hospital, New Delhi,
a tertiary care referral and teaching hospital of Northern
India, was analyzed. The standard preoperative workup
included abdomen ultrasound with Doppler for the assess-
ment of portal vein and hepatic artery involvement and
contrast-enhanced computed tomography (CT) of the
abdomen. Magnetic Resonance Imaging with Magnetic
Resonance Cholangio-pancreatography (MRCP) was
obtained in selected patients, particularly those with
associated bile duct involvement. All the patients under-
went an upper gastrointestinal tract endoscopy (UGIE) to
look for any gastroduodenal involvement. UGIE evidence
of involvement was defined as external compression,
obvious infiltration of tumor into the lumen, or gastric
outlet obstruction. Assessment of involvement on UGIE
was further categorized into two types: “A” when there was
only external compression but no evidence of gastric outlet
obstruction (GOO); and “B” when there was obvious
infiltration of the tumor into the lumen or gastric outlet
obstruction. Endosonography for evaluation of the tumors
was not performed in our study. Patients who appeared to
be resectable on preoperative imaging underwent surgery
with a curative intent, whereas some of the patients
considered to have unresectable disease underwent pallia-
tive procedure. Those patients with distant metastasis, who
otherwise did not require palliation, were not operated

upon. Informed consent was taken of all patients in
accordance with ethical standards of our institution (ethical
standards of the Helsinki Declaration of 1975). Routine
staging laparoscopy was introduced in the later part of the
study (from September 2002) during which all subsequent
patients underwent staging laparoscopy before definitive
surgery under the same anesthesia to detect occult distant
metastasis. Doubtful lesions were biopsied and sent for
frozen section. Laparoscopic ultrasound and extensive
mobilization was not included. Patients who were subse-
quently considered to be resectable or required palliation
underwent laparotomy. Patients who proceeded to laparot-
omy underwent routine sampling of the inter-aortocaval
lymph node for frozen section analysis. Wide kocherization
of the duodenum and division of the gastrocolic omentum
was performed and involvement of the pyloroduodenal area
and head of the pancreas was assessed. In patients with a
small area of duodenal infiltration where it was expected
that there would be no luminal compromise after sleeve
resection of the duodenum, we would perform the same. In
the presence of more significant duodenal infiltration but no
evidence of pancreatic involvement, where luminal com-
promise was expected after a simple sleeve resection, we
would perform a distal gastrectomy with resection of the
first part of the duodenum (D1). Bowel continuity in such
case would be restored by a gastro-jejunostomy (GJ). We
would perform pancreatoduodenectomy (PD) only if there
was extensive peripancreatic lymph nodes, which could not
be otherwise cleared, or direct involvement of the head of
pancreas.

Resected specimens were analyzed histopathologically.
Pathological staging was done according to the 6th edition
of the AJCC TNM staging handbook14 and the long-term
survival of the patients who underwent R0 resection was
analyzed. Resectabilty of the tumors with regards to the
preoperative imaging was analyzed.

Statistical analysis has been carried out with the help of
statistical software SPSS 10.0, copyright© SPSS, Inc, USA,
1989–1999. Survival was calculated by Kaplan–Meier
method and statistical significance by Log rank test and
Fisher’s exact test.

Results

The total number of patients of GBC operated during this
period was 252. The male-to-female ratio was 1:3. The
mean age of our patients was 49.8 years (20 to 80 years).
On preoperative workup, 65 patients (25.79%) were
suspected to have duodenal infiltration on cross-sectional
imaging (CECT and/or MRI). Out of these 19 patients were
found to have gastroduodenal involvement on endoscopy
(Type B) in the form of gastric outlet obstruction or obvious

J Gastrointest Surg (2007) 11:1722–1727 1723



infiltration (7.54%, 19 of 252; 29.23%, 19 of 65). Only
external compression on endoscopy (Type A) was seen in
21 (8.33%, 21 of 252; 32.3%, 21 of 65) of our patients.

On per-operative assessment, 43 out of the 252 (17.06%)
were found to have duodenal involvement. Out of the 65
patients with duodenal involvement on CT or MR, 35
actually had duodenal involvement out of which 18 were
resectable (51.42%). All (100%) of the 19 patients who had
type B involvement on endoscopy had actual involvement,
and out of these only two (10.53%) were resectable. Out of
the 21 patients with type A involvement, six had actual
involvement of the duodenum, whereas 15 did not. Of these
six patients, four were resectable, whereas two were
unresectable. There were eight patients who had duodenal
involvement, which was neither detected on imaging nor on
endoscopy, and all eight of them were resectable (Table 1).

The sensitivity and specificity of CT and MRI for
detecting duodenal involvement was 81.4% and 85.64%,
whereas for UGIE it was 75.76% and 93.15% (Table 2).

The mean age in this group of patients with duodenal
involvement (n=43) was 50.16 years (range 22–70 years).
The male-to-female ratio was 1:3. Out of the 43 patients, 17
(39.54%) were unresectable on account of locally unresect-
able disease in 10 patients, positive inter-aortocaval lymph
node in three, noncontiguous liver metastasis in two, and
peritoneal metastasis in two patients. Out of these 17
patients, five were considered to have unresectable disease
on preoperative imaging and hence were taken up for
surgery with palliative intent. The rest 26 (61.9%) patients
were resectable and underwent R0 resection. Among the
patients who underwent resection, segment IVB and V
resection was performed in 24, whereas two patients
underwent extended right hepatectomy. All 26 patients
underwent standard lymph node dissection. Common bile
duct excision was performed in 15 patients, in eight on
account of bile duct involvement by the tumor, in five for
adequate lymph node clearance, in one for positive cystic
duct margin, and in one on account of associated choledo-
chal cyst. Reconstruction was done in the form of roux-en-Y
hepaticojejunostomy. Segmental colonic resection was per-
formed in seven and vascular resection and reconstruction in
three patients. With regard to the duodenal resection in 26

patients, 16 underwent sleeve resection of the duodenum,
nine underwent distal gastrectomy and excision of the first
part of the duodenum (DG & D1), whereas only one patient
underwent PD (Table 3). Four patients underwent comple-
tion radical cholecystectomy for incidental GBC, two of
which underwent duodenal sleeve resection, whereas the
other two underwent DG & D1 resection.

Among the unresectable group, only gastrojejunostomy
(GJ) was performed in 10, gastrojejunostomy with segment
III bypass in six, and feeding jejunostomy (FJ) in one.
Overall, 18 out of 43 patients (41.86%) had postoperative
complications. In the resected Group, 15 out of 26 patients
had complications (57.69%), whereas in the palliative
group, three out of 17 (17.65%) had complications. The
details of the morbidity are given in Table 4 Overall
mortality was 6.97% (three out of 43 patients). All the
deaths were in the resected group—three out of 26patients
(11.54%). The cause of death was anastomotic leak and
sepsis in two patients (one from RYHJ site and the other
from the duodenal stump) and postoperative bleed in one.
The mean hospital stay of our patients was 14.38 days,
median of 12 days, and range of 9 to 97 days.

Twenty-four patients resected had evidence of histopatho-
logic involvement of the duodenum with varying depths of

Table 1 Preoperative Investigation

Investigation
modality

Suspected
involvement

Actual
involvement

Resectable

CT/MR 65 35 (53.85%) 18 (51.42%)
UGIE* (combined) 40 25 (62.5%) 6 (24%)
UGIE* (Type B) 19 19 (100%) 2 (10.53%)
UGIE* (Type A) 21 6 (28.57%) 4 (66.67%)
Unsuspected – 8 8 (100%)

*Upper gastrointestinal endoscopy

Table 2 Sensitivity, Specificity, and Predictive Value of Preoperative
Investigations

Investigation Sensitivity
(%)

Specificity
(%)

Predictive value (%)

Negative Positive

CT/MR 81.4 85.64 95.72 53.85
UGIE (combined) 75.76 93.15 96.23 62.5
UGIE*(Type B) 44.19 100 89.7 100
UGIE*(Type A) 42.86 93.7 96.54 28.57

*Upper gastrointestinal endoscopy

Table 3 Extent of Resection Performed (n=26)

Extent of resection N

1. Extent of liver resection
a. Seg IVB & V wedge 24
b. Extended right hepatectomy 2
2. CBD excision
a. Associated jaundice 8
b. LN clearance 5
c. Positive cystic duct margin 1
d. Choledochal cyst 1
3. Duodenum excision
a. Sleeve 16
b. Distal gastrectomy & D1 excision 9
c. Pancreatoduodenectomy (as a part of HPD) 1
4. Colon resection 7
5. Vascular reconstruction 3
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invasion. Involvement of only the serosa was seen in 10 (one
patient of incidental GBC had few atypical cells in the serosa),
infiltration up to the muscularis in seven, up to the submucosa
in three, and up to the mucosa in four. Whereas, the remaining
two patients did not have any evidence of tumor in the
specimen (both these patients had incidental GBC). Stagewise
distribution of the disease of the 26 resected patients showed
four patients in stage IIA, three in stage IIB, 18 in III, and one
in IV. Of the 23 patients who were discharged, we have a
complete follow up available of 17 patients.

The overall actual survival in the 23 patients was a mean
of 15.87 months, median of 14 months, range of 3 to
56 months and a 1- and 3-year actual survival of 60.87%
and 13.04%, respectively. The 1, 2, and 3 years overall
actuarial survival in our patients was 76.64%, 76.64%, and
51.09%, respectively.

Survival calculated from the Kaplan–Meier survival
curves for all the patients (n=23) (Figs. 1 and 2) was a
mean of 40 months (95% Confidence Interval [CI] of 29
and 52). The same for stage IIA disease was a mean of
31 months (95% CI of 24 and 38) and median of 36 months
(95% CI of 2 and 70). By log-rank test survival when
compared with different stages of disease survival was
statistically significant (p value 0.0364).

Discussion

Duodenal involvement was seen in 17.06% (n=43) of GBC
patients who underwent surgery at our institution. Duodenal
infiltration was detected in 35 out of the 43 patients
(81.4%) on preoperative imaging, whereas in eight patients
it was neither detected on imaging nor on endoscopy. All

these eight patients, were found to be resectable. On the
other hand, out of the 65 patients who had suspected
involvement on imaging, only 35 (53.85%) had actual
involvement. Out of these 35 patients, 18 (51.42%) were
resectable. In comparison, out of the 19 patients who had
type B involvement on endoscopy, all 19 had actual
involvement, two of which (10.53%) were resectable. On
the contrary, patients with type A involvement on UGIE
had a lower incidence of actual infiltration (28.57%) and a
higher resectability (66.67%). These data would imply
patients who were incidentally detected to have duodenal
infiltration had higher probability of having a resectable
disease. Patients with limited involvement on endoscopy
(external compression alone) were more likely to have

Table 4 Postoperative Complications in the Resected and Palliative
Group

Complication Palliative
surgery
(n=17)

Resected
group
(n=26)

Combined
(n=43)

P
value

Wound
infection

3 (17.65%) 8 (30.77%) 11
(25.58%)

0.480
(NS)

Chest
infection

0 (0%) 5 (19.23%) 5
(11.63%)

0.139
(NS)

Bile leak 2 (11.77%) 3 (11.54%) 5
(11.63%)

0.685
(NS)

Acsites leak 2 (11.77%) 3 (11.54%) 5
(11.63%)

0.685
(NS)

Sepsis 0 (0%) 2 (7.69%) 2 (4.65%) 0.511
(NS)

Bleeding 0 (0%) 1 (3.85%) 1 (2.33%) 1.000
(NS)

Overall 3 (17.65%) 15
(57.69%)

18
(41.86%)

0.013
(Sig)
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resectable diseases compared to patients with more exten-
sive involvement in form of mucosal involvement or
complete duodenal obstruction.

It is apparent that although these investigations help in
preoperative detection of duodenal infiltration and to some
extent the resectability, the overall management does not
change.

Imaging is more sensitive, whereas endoscopy has high
specificity and a high positive predictive value. With regard
to the type of involvement on UGIE, type B is more
sensitive and specific and has greater positive predictive
value, whereas type A has greater negative predictive value.
Simple external compression is a poor positive predictor of
duodenal involvement (28.57%). This would imply that in
several patients, because of the anatomical proximity, a
large mass in the gall bladder could create an impression on
the duodenum without actual tumor infiltration. To this end,
endosonography may be more reliable. However, although
there are studies that have dealt with endosonography in the
assessment of the T-stage of GBC, but none has assessed
duodenal infiltration with this modality.16,17

All the patients in our series underwent a R0 resection.
The majority of our resections were segment IVB & V
wedge resection, only two underwent extended right
hepatectomy. With regard to the resection performed on
the duodenum most underwent either duodenal sleeve
resection or distal gastrectomy and D1 resection, only one
patient underwent pancreatodudenectomy.

The stage-wise distribution of our patients has shown
that most of our patients were in stage III (Table 5). The
best survival was seen in patients with stage IIA disease.
Stage of disease was a significant factor in predicting
survival (p value 0.0364).

Some of the older studies that have dealt with this entity
have essentially concluded that gastric outlet obstruction in
gall bladder cancer is an advanced disease and can only be
palliated.18,19 These studies have not specifically analyzed
the spectrum of duodenal infiltration, which can occur
without gastric outlet obstruction being present. Our study
reveals that in the absence of symptomatic duodenal
infiltration the resectability is high and that although
patients with gastric outlet obstruction have a high chance
of unresectability, it should not be used as the sole criteria
for unresectability. Most studies do not analyze the

involvement of the duodenum in gall bladder cancer. Most
Japanese literature recommends performing HPD for
involvement of the duodenum, pancreas, and lymph node
clearance. Majority of these studies have not clearly defined
the incidence of duodenal infiltration and comparisons with
our study cannot be made.13–15,20,21 Kondo et al., have
shown that radical surgery in GBC patients with duodenal
involvement had a postoperative mortality of 28%, which
was higher than those without duodenal infiltration but was
not statistically significant. This higher mortality rate as
compared to our study (11.54%) could be caused by the
fact they had performed extended right hepatectomy, HPD
with or without portal vein resection in a significant number
of their patients. Among their patients with duodenal
involvement, the 3-year survival was 14%, which is similar
to the 13.04% in our study.10 Nakamura et al, in their
patients of advanced GBC infiltrating the duodenum and
pancreas (seven patients) who had undergone HPD,
reported that the 1- and 2-year survival rates were 57%
and 28.6%, respectively, with a median survival time of
12 months.22 Nimura et al. in their 14 patients of advanced
GBC, who underwent HPD, reported a median survival of
12.4 months and a 2-year survival rate of 20.8%.23

Nagakawa et al., in a collective review of Japanese
literature of HPD being performed in 355 GBC patients
with surrounding organ infiltration over a period of
10 years, reported a 5-year survival of more than 10%.24

The long-term survival advantage of this policy has been
debated. In fact, some studies have shown that the overall
long-term survival is limited, with only very limited
survival advantage seen in patients with positive lymph
nodes but no obvious hepatoduodenal infiltration (21).
There are, however, other studies that have shown that
resection of such advanced GBC leads to significant
increase in survival and a better quality of life (20). Thus,
in view of the current literature and our results, we believe
that minor duodenal infiltration with no luminal compro-
mise can be resected with sleeve resection, whereas
advanced involvement of a significant portion of the
circumference with the possibility of luminal compromise
requires distal gastrectomy and excision of the first part of
the duodenum, and pancreatoduodenectomy is only re-
served for more extensive involvement. We do not perform
HPD unless there are extensive peripancreatic lymph nodes,

Table 5 Correlating Actual Survival with Stage of Disease (6th Edition AJCC TNM)

Stage N Minimum Maximum Range Mean Std. deviation Median Std. error of mean

IIA 3 3 56 53 25.00 27.622 16.00 15.948
IIB 3 2 21 19 8.67 10.693 3.00 6.173
III 16 1 40 39 16.00 11.770 14.50 2.943
IV 1 8 8 0 8.00 – 8.00 –
Total 23 1 56 55 15.87 13.981 14.00 2.915
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which cannot be otherwise cleared, tumor extension into
the head of pancreas or advanced duodenal infiltration
where pancreas preserving duodenectomy is not possible.

Conclusion

Duodenal infiltration in gall bladder cancer does not preclude
resection. It should not be taken as sole indicator of
performing HPD. R0 resection can be achieved with limited
surgical procedure without resorting to HPD in most cases,
and survival depends on the overall stage of the disease.
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