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Observational Study
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Abstract
BACKGROUND 
Surgical resection is a treatment of choice for gallbladder cancer (GBC) patients 
but only 10% of patients have a resectable disease at presentation. Even after 
surgical resection, overall survival (OS) has been poor due to high rates of 
recurrence. Combination of surgery and systemic therapy can improve outcomes 
in this aggressive disease.

AIM 
To summarize our single-center experience with multimodality management of 
resectable GBC patients.

METHODS 
Data of all patients undergoing surgery for suspected GBC from January 2012 to 
December 2018 was retrieved from a prospectively maintained electronic 
database. Information extracted included demographics, operative and periop-
erative details, histopathology, neoadjuvant/adjuvant therapy, follow-up, and 
recurrence. To know the factors associated with recurrence and OS, univariate 
and multivariate analysis was done using log rank test and cox proportional 
hazard analysis for categorical and continuous variables, respectively. 
Multivariate analysis was done using multiple regression analysis.

RESULTS 
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Of 274 patients with GBC taken up for surgical resection, 172 (62.7%) were female 
and the median age was 56 years. On exploration, 102 patients were found to have 
a metastatic or unresectable disease (distant metastasis in 66 and locally 
unresectable in 34). Of 172 patients who finally underwent surgery, 93 (54%) 
underwent wedge resection followed by anatomical segment IVb/V resection in 
66 (38.4%) and modified extended right hepatectomy in 12 (7%) patients. The 
postoperative mortality at 90 d was 4.6%. During a median follow-up period of 20 
mo, 71 (41.2%) patients developed recurrence. Estimated 1-, 3-, and 5-years OS 
rates were 86.5%, 56%, and 43.5%, respectively. Estimated 1- and 3-year disease 
free survival (DFS) rates were 75% and 49.2%, respectively. On multivariate 
analysis, inferior OS was seen with pT3/T4 tumor (P = 0.0001), perineural 
invasion (P = 0.0096), and R+ resection (P = 0.0125). However, only pT3/T4 
tumors were associated with a poor DFS (P < 0.0001).

CONCLUSION 
Multimodality treatment significantly improves the 5-year survival rate of 
patients with GBC up to 43%. R+ resection, higher T stage, and perineural 
invasion adversely affect the outcome and should be considered for systemic 
therapy in addition to surgery to optimize the outcomes. Multimodality treatment 
of GBC has potential to improve the survival of GBC patients.

Key Words: Gallbladder cancer; Multimodality; Surgical resection; Adjuvant; Chemo-
therapy; Chemoradiotherapy

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Gallbladder cancer (GBC) is an aggressive malignancy with only 10% of 
cases amenable to resection at presentation and a dismal overall 5-year survival rate of 
5%-13% after curative surgery. Recently, several experts have recommended that 
multimodality treatment, including neoadjuvant and adjuvant therapies, can improve 
survival. In this study, we share our experience with multimodality approach in GBC. 
Five-year overall survival was approaching 50%, and therefore we suggest that such 
approach can improve survival in this aggressive malignancy.

Citation: Goel S, Aggarwal A, Iqbal A, Talwar V, Mitra S, Singh S. Multimodality management 
of gallbladder cancer can lead to a better outcome: Experience from a tertiary care oncology 
centre in North India. World J Gastroenterol 2021; 27(45): 7813-7830
URL: https://www.wjgnet.com/1007-9327/full/v27/i45/7813.htm
DOI: https://dx.doi.org/10.3748/wjg.v27.i45.7813

INTRODUCTION
Gallbladder cancer (GBC) is the most common and most aggressive malignant disease 
of the biliary tract. A distinct geographical variability has been observed in the 
prevalence of GBC. Countries like India, Pakistan, Chile, Korea, and Japan have 
reported a higher prevalence as compared to the Western world. The highest incidence 
has been reported in regions like Delhi, India (21.5/100000), La Paz, Bolivia 
(15.5/100000), South Karachi, Pakistan (13.8/100000), and Quito, Ecuador 
(12.9/100000)[1,2].

Surgical resection is the treatment of choice but only 10% of patients have a 
resectable disease at presentation. Even after surgical resection, overall survival (OS) 
has been poor due to high rates of recurrence[2]. Recently, there has been an increased 
interest in multimodality treatment including both neoadjuvant and adjuvant therapy 
to improve outcomes. Although there are no randomized trials on the issue but 
improved outcomes have recently been reported using multimodality treatment. A 
recent expert consensus statement on GBC recommended that all patients with clinical 
T3–4 N+ disease should be considered for neoadjuvant chemotherapy (NACT) trials
[3]. After curative resection, patients with T2 or higher and N+ disease should undergo 
adjuvant systemic chemotherapy or chemoradiotherapy (CRT). Adjuvant CRT should 

http://creativecommons.org/Licenses/by-nc/4.0/
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be used in patients with positive margins after resection[3]. With advancements in 
surgical approach and systemic therapy, multimodality approach has a potential to 
obtain favorable outcomes in this aggressive disease[4].

We have adapted various aspects of the multimodality approach for GBC in the last 
decade. In this study, we aimed to analyze our outcomes for multimodality mana-
gement of GBC.

MATERIALS AND METHODS
Patients
Institutional review board approval was taken for waiver of informed consent 
(RGCIRC/IRB-BHR/48/2020). All patients undergoing surgery for suspected gall 
bladder cancer from January 2012 to December 2018 were included. Data containing 
demographics, operative and perioperative details, histopathology, and neoadju-
vant/adjuvant therapy was retrieved from a prospectively maintained electronic 
database. Follow-up data was collected from the database as well as telephonically.

Preoperative evaluation
All patients with suspicion of GBC were evaluated by contrast-enhanced computed 
tomography (CECT) of the abdomen and pelvis. CEA and CA19-9 were routinely 
measured in all cases. Since April 2015, all patients who had a resectable disease on 
CECT underwent an additional 18-FDG positron emission tomography (PET) scan to 
rule out distant metastasis as a part of the study to evaluate the role of PET scan in 
GBC[5]. All patients who presented with jaundice underwent magnetic resonance 
cholangiopancreatography to confirm the level of obstruction and biliary drainage 
procedure as indicated. Patients who underwent laparoscopic cholecystectomy outside 
for a benign disease and were found to have to have GBC on histopathology were 
defined as incidental GBC. They were evaluated similarly except that they were 
excluded from PET scan study due to possible high false positivity rate in view of 
ongoing inflammation at the postoperative site. Patients with locally advanced 
diseases were considered for NACT after discussion in multidisciplinary board. The 
following criteria were used to select patients for neoadjuvant therapy in primary GBC 
patients: (1) T4 lesion involving two or more adjacent organs or the hepatic hilum; (2) 
Extensive hepatic infiltration which required major liver resection (> 2 segments); (3) 
N2 disease (AJCC 7th); (4) Bulky regional nodes (> 3 cm in short axis); and (5) During 
waiting period after portal vein embolization.

The main aim for NACT was to select good tumor biology patients and improve R0 
resection rate. Incidental cases were referred for NACT if they have a history of bile 
spillage in index surgery. Neoadjuvant CRT was not done in any patient.

The most commonly used regimen for NACT was gemcitabine (1000 mg/m2 
intravenously over 30-60 min) on days 1 and 8, and cisplatin (75 mg/m2 intravenously 
over 2 h) on day 1, every 21 d. In case of renal compromise, carboplatin was used. 
After three cycles, patients were reassessed for response using PET-computed 
tomography (CT) and CECT of the abdomen and pelvis. Due to the retrospective 
nature of this study, the type and duration of chemotherapy were not controlled and 
were decided by the team of medical oncologists.

Data collection was done in concordance with ethical guidelines of Declaration of 
Helsinki. All patients provided informed consent prior to any intervention, 
chemotherapy, or surgery.

Surgical treatment
All patients underwent staging laparoscopy to rule out distant metastases. This was 
followed by exploratory laparotomy and inter-aortocaval (IAC) lymph node sampling 
for frozen section. Definitive procedure was generally abandoned if IAC nodes were 
positive for malignancy except for select cases. Resectable primary GBC underwent 
radical cholecystectomy which included en bloc resection of the gallbladder with a non-
anatomical liver wedge (2 cm liver margin) or segment IVB/V resection with regional 
lymphadenectomy including retropancreatic lymph nodes (station 13) and common 
hepatic artery nodes (station 8) along with all the soft tissue around and in between 
hilar structures (station 12). In the initial period, the decision between non-anatomical 
wedge and segment IVB/V was taken by operative surgeon intraoperatively, but since 
2014, all patients were part of a randomized controlled trial (RCT) comparing wedge 
resection and segment IVB/V resection for GBC (CTRI/2018/05/014324). Selected 
cases with extensive liver involvement or infiltration into right portal structures 
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underwent modified extended right hepatectomy (en bloc resection of the gallbladder 
along with segments V, VI, VII, VIII, and IVB) with regional lymphadenectomy. We 
did not perform hepato-pancreatoduodenectomy or vascular resections for GBC at our 
centre. Port sites were resected for all patients with incidental GBC before 2016, but it 
is not done routinely now. Common bile duct resection and adjacent organ 
(colon/stomach/duodenum) resections were performed only when necessary to 
achieve R0 status. All intraoperative and perioperative data was recorded. 
Postoperative complications were recorded and graded according to the Clavien-
Dindo classification[6]. Histopathological data for all patients were retrieved and 
staging was done as per AJCC 8th classification[7].

All patients were discussed in multidisciplinary meetings for planning adjuvant 
therapy. Since January 2015, all T2/node positive GBC patients were included in an 
institutional RCT comparing adjuvant chemotherapy and CRT after radical 
cholecystectomy (R0 resection) [CTRI/2018/01/011296]. The patients randomized to 
chemotherapy were given single agent gemcitabine 1 gm/m2 on days 1, 8, and 21 in 
each cycle for six cycles starting 3 wk after surgery. Chemo-radiation group received 
external beam radiation therapy (50.4 Gy, 1.8 Gy for 28 fractions). Radiation area 
included gallbladder fossa, tumor bed, and adjacent liver and regional nodes. 
Chemotherapy included injection of 5-FU 750 mg/m2 on days 1-5 and on last days of 
radiotherapy in a concurrent fashion. All patients who received NACT completed a 
total of six cycles of perioperative chemotherapy. Patients with R1 resection received 
radiation therapy in addition to chemotherapy.

Follow-up
All patients were kept on regular follow-up, every 3 mo for first 2 years, and every 6 
mo for next 3 years. At each visit, physical examination and tumor marker (CA19-9 
and CEA) measurement were done. CECT of whole abdomen was done every 6 mo 
and those with suspicious or equivocal findings underwent PET-CT followed by 
histological confirmation of recurrence. All patients with recurrence were counselled 
for palliative therapy.

Statistical analysis
Demographic and preoperative data was given for all patients, including those who 
were found to have an unresectable/metastatic disease intraoperatively. But these 
patients were excluded from final analysis. Categorical variables are described using 
counts/percentages and the mean/median was used for continuous variables. OS and 
disease free survival (DFS) were calculated using Kaplan-Meier curves. OS was 
calculated from the date of diagnosis to death or last follow-up and DFS was 
calculated from the date of surgery to recurrence of disease. To know the factors 
associated with recurrence and OS, univariate and multivariate analysis was done 
using log rank test and cox proportional hazard analysis for categorical and 
continuous variables, respectively. Multivariate analysis was done using multiple 
regression analysis. The statistical review of the study was performed by a biomedical 
statistician.

RESULTS
Patient characteristics
From January 2012 to December 2018, a total of 298 patients were taken up for surgery 
for a suspected GB malignancy. Out of these, 22 patients were found to have benign 
disease on final histopathology and 2 had neuroendocrine tumors of the gallbladder, 
so they were excluded from final analysis (Figure 1). Among 274 patients with a 
confirmed histopathological diagnosis of GBC, 172 (62.7%) were female and the 
median age was 56 (range, 28-80) years. The most common presenting symptom was 
abdominal pain (80.7%), followed by jaundice (8.1%), non-specific symptoms (5.5%), 
dyspepsia, weight loss, loss of appetite, and fever. Ninety-six (35%) patients had 
incidental presentation and the median time interval between cholecystectomy and 
radical surgery was 30 (range, 11-175) d. Cholelithiasis was seen in 173 (63.1%) cases. 
Although CEA and CA19-9 levels were not available in some patients, CEA was raised 
in 57/174 (32.8%) and CA19-9 was raised in 94/209 (45%) cases.

Neoadjuvant therapy 
Twenty-seven percent (75/274) of all patients received NACT. Out of the 75 patients, 
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Figure 1 Details of suspected gallbladder cancer patients taken up for surgical exploration. NACT: Neoadjuvant chemotherapy; IAC LN: Inter-
aortocaval lymph node; CT: Chemotherapy; LC: Laparoscopic cholecystectomy; LF: Lost to follow-up; CRT: Chemoradiotherapy; HPE: Histopatholological 
examination; ERH: Extended right hepatectomy.

21 had incidental presentation and the rest 54 were non-incidental. Fifty-seven percent 
(43/75) of patients who received NACT could undergo curative resection and the rest 
43% (32/75) were found to have an either metastatic or locally unresectable disease on 
exploration. Of 43 patients who successfully underwent surgery, 29 received 
gemcitabine with cisplatin, 12 received gemcitabine with carboplatin, and 2 received 
gemcitabine only. After NACT, 37 patients underwent radical cholecystectomy (22 had 
wedge liver resection, and 15 underwent anatomical segment IVb/V resection) and 6 
had modified extended right hepatectomy.

Surgery
On exploration, 102 (staging laparoscopy, 42; laparotomy, 60) patients were found to 
have a metastatic or unresectable disease. Distant metastasis was seen in 66 patients 
(peritoneum, 40; liver, 15; IAC nodes, 11) and 34 had a locally unresectable disease on 
exploration. Two patients who were planned for major hepatectomy were found to 
have liver cirrhosis and surgery was abandoned. Of 172 patients who finally 
underwent surgical resection, 93 (54%) underwent wedge resection followed by 
anatomical segment IVb/V resection in 66 (38.4%) and modified extended right 
hepatectomy in 12 (7%) patients. One patient underwent laparoscopic cholecystectomy 
but was found to have T1a disease on final histopathology. Adjacent organ resection 
was done in 66 patients (CBD, 31; colon, 11; stomach/duodenum, 13; and multiple 
organs, 11). Median blood loss was 200 (range, 50-2000) mL and median duration of 
surgery was 270 (range, 120-540) min.

Morbidity and mortality
The postoperative mortality at 90 d was 4.6% (8/172), and the most common cause of 
death was bile leak and subsequent sepsis (n = 3) followed by postoperative liver 
failure (n = 2), acute myocardial infarction (n = 2), and ARDS (n = 1). Overall 
morbidity rate was 30.8% (53/172) but clinically significant complications (Clavien-
Dindo grade III or more) were seen in only 12.2% (21/172) of cases. Median hospital 
stay was 9 (range, 3-54) d.
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Histopathology
Histopathological details are described in Table 1. The most common histological 
diagnosis was adenocarcinoma seen in 160/172 (93%) cases. All patients were staged 
according to the AJCC 8th TNM classification. The majority of patients had a T2/T3 
(83%) disease and 55/172 (32%) had a node positive disease. Median number of lymph 
nodes resected was 9 (range, 1-25). On final staging, the maximum number of patients 
had a stage III disease (III, 73; II, 45; IV, 33; I, 21).

Adjuvant therapy
Excluding the patients who had a stage I (n = 21) disease on final histopathology, 151 
patients were eligible for adjuvant therapy. Approximately 86% (126/147) of patients 
received adjuvant therapy. Out of these, 88 received chemotherapy only and 38 
received CRT. Ninety-seven percent of patients in the radiotherapy group (37/38) and 
90.9% (80/88) patients in the chemotherapy group completed the intended treatment. 
Overall, 117 out of 126 (92.8%) patients completed the adjuvant therapy.

Follow-up and survival
During a median follow-up period of 20 mo, 71 (41.2%) patients developed recurrence. 
In the majority of them, recurrence was seen at a distant site (47/71, 66.2%) followed 
by loco-regional failure in 18/71 (25.4%) and at multiple sites in 6 (8.4%). The most 
common site of distant metastases was the peritoneum (n = 22) followed by the liver (n 
= 15), distant nodes (n = 9), and lung (n = 1). Median DFS and OS were not reached in 
our study. However, median OS for stage III and stage IV patients was 27.1 mo and 
19.6 mo, respectively. Median DFS for stage III and stage IV patients was 24 mo and 13 
mo, respectively. Estimated 1-, 3-, and 5-year OS rates were 86.5%, 56%, and 43.5%, 
respectively. Estimated 1- and 3-year DFS rates were 75% and 49.2%, respectively. 
Stagewise OS and DFS are shown in Figure 2. On log rank test, they correlated 
significantly.

Factors affecting survival
On univariate analysis, inferior OS and DFS were associated with upfront presentation 
(non-incidental), positive resection margin, lymph node involvement, higher T stage 
(T3 or T4), and lymphovascular and perineural invasion (PNI) (Table 2). Neoadjuvant 
therapy was given in advanced cases, hence the cohort was associated with a poor 
outcome. However, on multivariate analysis, inferior OS was seen with pT3/T4 
tumour (P = 0.0001), PNI (P = 0.0096), and R+ resection (P = 0.0125). On multivariate 
analysis, only pT3/T4 tumors were associated with a poor DFS (P < 0.0001). Also, 
association of R+ resection with early recurrence was approaching the level of 
significance (P = 0.0513).

Impact of adjuvant therapy on overall outcome
In our study, 147 patients were advised to receive adjuvant therapy, out of which 117 
patients completed the adjuvant therapy (adjuvant group) whereas 30 patients did not 
take/complete adjuvant therapy (non-adjuvant group). These two groups were 
comparable in baseline characteristics except for a higher incidence of post-
cholecystectomy GBC in the adjuvant group (Table 3).

Estimated median OS for the adjuvant group and non-adjuvant group was 49.9 mo 
and 28.5 mo, respectively; however, the difference was not significant (P = 0.21). 
Estimated median DFS was 30.6 mo and 17.7 mo for the adjuvant and non-adjuvant 
group, respectively (P = 0.14) (Figure 3).

DISCUSSION
According to GLOBOCAN 2018 data, GBC accounts for 1.2% of all cancer diagnoses 
worldwide with a median survival of less than a year in advanced cases[8]. It is an 
aggressive malignancy with usually late presentation with an overall estimated 5-year 
survival rate of 5%-13%[9-11]. Radical surgery is the mainstay of treatment but 
survival with surgery alone is dismal in locally advanced cases[10].

Presentation is usually a decade late in Western patients as compared to those in our 
series[12], which can be attributed to endemicity of GBC in Indian subcontinent which 
has higher composition of younger population. It is diagnosed either incidentally 
(where cholecystectomy is performed for benign conditions) or mostly in advanced 
stage where patients present with cachexia with or without jaundice.



Goel S et al. Multimodality treatment for gallbladder cancer

WJG https://www.wjgnet.com 7819 December 7, 2021 Volume 27 Issue 45

Table 1 Histopathological and perioperative details of resectable gallbladder patients (n = 172)

Patient characteristic n (%)

Type of surgery

Wedge resection 93 (54)

Anatomical segment IVb/V resection 66 (38.4)

Modified extended right hepatectomy 12 (7)

Lap cholecystectomy 1 (0.6)

Histology

Adenocarcinoma 160 (93)

Adenosquamous 9 (5.2)

Carcinosarcoma 2 (1.2)

Squamous 1 (0.6)

Histological grade

Well differentiated 33 (19.2)

Moderately differentiated 116 (67.4)

Poorly differentiated 23 (13.4)

pT stage

T1 25 (14.5)

T2 70 (40.7)

T3 73 (42.4)

T4 4 (2.4)

pN stage

N0 117 (68)

N+ 55 (32)

LVI positive 54 (31.4)

PNI positive 56 (32.5)

IAC positive 15 (8.7)

R0/R1 resection

R0 161 (93.6)

R1 11 (6.4) [liver (n = 4), cystic duct (n = 4), bile duct (n = 3)]

Final stage (AJCC 8th)

I 21 (12.2)

II 45 (26.2)

III 73 (42.4)

IV 33 (19.2)

Postoperative morbidity

Overall 53 (30.8)

Clavien-Dindo grade III & above 21 (12.2)

Bile leak 14 (8.1)

Clinically significant 5 (2.9)

90 d mortality 8 (4.6)

Adjuvant therapy 117/147 (79.6)

Chemotherapy only 80
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Chemoradiotherapy 37

Advised but not taken/incomplete 30

Not indicated 25

AJCC: American Joint Committee on Cancer; IAC: Inter-aortocaval lymphnode; LVI: Lymphovascular invasion; PNI: Perineural invasion.

Table 2 Association between patient and disease characteristics with outcomes

Overall survival Disease free survival

Factor HR 95%CI P value HR 95%CI P value

Sex

Female 0.92 [0.56-1.51] 0.76 0.98 [0.61-1.6] 0.96

Male

Jaundice

Yes 0.9 [0.37-2.16] 0.81 1.19 [0.48-2.93] 0.67

No

Incidental

Yes 0.24 [0.07-0.81] 0.001 0.54 [0.34-0.86] 0.01

No

Neoadjuvant therapy

Yes 2.2 [1.27-3.81] < 0.001 2.91 [1.64-5.16] < 0.001

No

Resection

R+ 4.08 [1.22-13.64] < 0.001 4.13 [1.22-13.9] < 0.001

R0

Lymph node status

Positive 1.91 [1.13-3.25] 0.006 2.44 [1.4-4.17] 0.001

Negative

T stage

T1a-T2

T3-T4 5.01 [3.06-8.18] < 0.001 4.21 [2.55-6.94] < 0.001

LVI

Yes 2.08 [1.22-3.5] 0.001 2.12 [1.23-3.64] 0.001

No

PNI

Yes 3.06 [1.75-5.37] < 0.001 2.54 [1.45-4.45] < 0.001

No

Poorly differentiated

Yes

No 1.75 [0.81-3.7] 0.07 1.43 [0.66-3.08] 0.28

HR: Hazard ratio; CI: Confidence interval; LVI: Lymphovascular invasion; PNI: Perineural invasion.

Cholelithiasis has been associated with GBC in several studies with a prevalence of 
stones in approximately 70%-88% of cases of GBC[13,14]. Our study showed the 
absence of gallstones in approximate one-third of cases, which might be explained by 
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Table 3 Clinicopathological characteristics of patients who received adjuvant therapy vs those who did not

Patient characteristic Adjuvant group (n = 117), n (%) Non-adjuvant Group (n = 30), n (%) P value 

Age, yr (mean) 54.5 60 0.01

Sex (M:F) 47:70 10:20 0.63

Incidental GBC 55 (47) 7 (23.3) 0.03

Neoadjuvant therapy 33 (28.2) 7 (23.3) 0.76

Type of surgery

Wedge resection 62 (53) 16 (53.3)

Anatomical segment IVb/V resection 48 (41) 11 (36.7)

Modified extended right hepatectomy 7 (6) 3(10)

0.71

Histology

Adenocarcinoma 108 (92.3) 28 (93.3)

Adenosquamous 7(6) 2 (6.7)

Carcinosarcoma 1 0

Squamous 1 0

0.91

Histological grade

Well differentiated 21 (18) 2 (6.7)

Moderately differentiated 82 (70.1) 21 (70)

Poorly differentiated 14 (11.9) 7 (23.3)

0.12

pT stage

T1 6 (5.1) 2 (6.7)

T2 57 (48.7) 11 (36.7)

T3 52 (44.4) 17 (56.6)

T4 2 (1.7) 0

0.56

pN stage

N0 77 (65.8) 17 (56.7)

N+ 40 (34.2) 13 (43.3)

0.47

LVI positive 37 (31.6) 13 (43.3) 0.32

PNI positive 40 (34.2) 12 (40) 0.7

R0/R1resection

R0 109 (93.2) 27 (90)

R1 8 (6.8) 3 (10)

0.84

Final stage (AJCC 8th)

I 3 (2.6) 1 (3.3)

II 36 (30.8) 8 (26.7)

III 56 (47.9) 13 (43.3)

IV 22 (18.1) 8 (26.7)

0.79

AJCC: American Joint Committee on Cancer; GBC: Gallbladder cancer; LVI: Lymphovascular invasion; PNI: Perineural invasion.

environmental and genetic predisposition of the study population to GBC.

Factors affecting survival
Incidental detection of GBC after cholecystectomy usually confers a favorable 
prognosis as the malignancy is usually detected in early stage[15,16]. Non-incidental 
cases are more likely to have advanced T stage, high-grade tumors, lymphovascular 
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Figure 2 Stagewise overall survival and disease free survival. A: Stagewise overall survival; B: Stagewise disease free survival. DFS: Disease free 
survival.

Figure 3 Comparison of overall survival and disease free survival of patients who received adjuvant therapy vs those who did not. A: 
Overall survival; B: Disease free survival.

invasion, positive lymph nodes, and R2 resection[16]. Optimal timing of completion of 
radical cholecystectomy is still debatable. Early surgery may lead to higher morbidity 
due to recent inflammation and adhesions and is also associated with a higher rate of 
unresectability due to breach of tumor and dissemination with seeding of tumor cells 
in the peritoneal cavity during index surgery[17]. Recently, a multi-institutional study 
showed a better survival when re-resection was performed between 4-8 wk from the 
index surgery although the retrospective and observational nature of the study casts 
apprehension over its universal application[18]. However, it is pertinent to give 
importance to bile spillage during index surgery, residual disease, and tumor biology 
rather than relying solely on the time interval[10,19]. In the present study, median time 
interval between index and redo surgery was 4 wk. Surgery was usually delayed with 
administration of NACT if there was any evidence of bile spillage. Future outcome 
also correlates well with the presence of residual disease on final exploration. Risk 
factors for finding residual disease include T3 tumors, PNI, and lymphovascular 
invasion[20]. Even half of the patients with incidental T1b/T2 GBC have residual 
disease on re-exploration and subsequently have a poor outcome[21]. However, higher 
T stage and poorly differentiated tumors have shown a high probability of residual 
disease at redo surgery[22]. In our study, 39.7% (29/73) of patients with incidental 
GBC were found to have residual disease at re-exploration. Incidental cases were 
found to have a significantly better survival on univariate analysis but not on 
multivariate analysis. This might be due to a smaller sample size of incidental cases in 
view of its lesser prevalence as compared to Western studies (Table 4). Also the 
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Table 4 Comparison of the present study with other studies on multimodality management of gallbladder cancer

Parameter Our study Patkar et al[4], 2018 Creasy et al[15], 2019

Sample size 274 400 437

Patients who underwent complete resection 172 320 255

Unresectable 102 80 182

Major liver resection, (%) Yes (7) No Yes (24.3) 

Incidental GBC, (%) 35 40 60.7

R1 resection, n (%) 11/172 (6.4) 10/320 (3.1) 15/255 (5.9)

Neoadjuvant in resectable group, n (%) 43/172 (25) 83/320 (25.9) 16/255 (6.3)

Final stage III/IV, n (%) 106/172 (61.6) 232/400 (58) 306/437 (70)

LN positivity, n (%) 56/172 (32) 98/320 (30.62) NA

Residual disease in incidental cases, n (%) 29/73 (39.7) 68/160 (42.5) 172/276 (62.3)

Adjuvant therapy, n (%) 117/147 (79.6) 206/320 (64.4) 78/255 (30.7)

Recurrence, n (%) 71/172 (41.2) 98/320 (30.6) NA

Dying of disease, n (%) 69/172 (40.1) 45/320 (14) 149/255 (58.4)

Estimated 3 yr OS, (%) 56 64 NA

Estimated 5 yr OS, (%) 43.5 NA 43 (only survivors)

Estimated 3 yr DFS, (%) 49.2 49 36

DFS: Disease free survival; GBC: Gallbladder cancer; LN: Lymph node; NA: Not available; OS: Overall survival.

number of truly incidental GBC (pT1) was much higher in Western studies as 
compared to our series (pT1 = 16.4%)[23].

Curative surgery with R0 resection improves the survival of GBC patients. The 
tendency of GBC to have early systemic dissemination often rules out radical surgery. 
A recently published study from our centre showed that routine application of 18-FDG 
PET changed management in approximately one-fourth of all resectable primary GBC 
patients and in one-third of locally advanced cases due to detection of unsuspected 
distant metastasis[5]. Similarly, routine application of staging laparoscopy before 
surgical exploration prevented non-therapeutic laparotomy in 23% of overall GBC 
patients with higher yield in locally advanced cases[24]. We universally applied 
staging laparoscopy in GBC patients before proceeding with curative surgery. It 
prevented laparotomy in 15.3% (42/274) of cases and helped in not only preventing 
surgical morbidity but also leading to quick commencement of palliative treatment. 
Staging laparoscopy is now routinely recommended prior to laparotomy for all 
suspected or proven GBC cases[3].

For non–metastatic GBC, standard surgical treatment is radical cholecystectomy 
which includes non-anatomical wedge or segment IVb/V resection with locoregional 
lymphadenectomy. Adjacent organ resection or major hepatectomy may be necessary 
to achieve negative margins. R0 resection was one of the major factors that 
significantly affected OS survival in our series. R1 resection was associated with a 
higher risk of death (hazard ratio [HR] = 4.08, 95%CI: 1.22-13.64, P < 0.001) and 
recurrence (HR = 4.13, 95%CI: 1.22-13.9, P < 0.001). All the patients with positive 
microscopic margin had a stage III or IV disease. Median OS in patients with R1 
resection was significantly poor (19.6 vs 56.1 mo) (Figure 4). Patkar et al[4] also showed 
an inferior survival after R1 resection (17 vs 71 mo). It seems logical to give 
neoadjuvant treatment to avoid R1 resection in cases where tumor is close to resection 
margins on imaging, which is mostly in stages III and IV disease.

T stage is an important determinant of final outcome of GBC patients[25,26]. 
Increasing T stage is also associated with a higher probability of lymph nodal 
involvement and PNI[4,27]. Higher T stage (pT3/T4) was the only factor which 
negatively impacted both OS and DFS in our study. Median OS in pT3/T4 tumors was 
21.5 mo (Figure 5).

PNI is acknowledged as a poor pathological factor with inferior outcome[26,28]. 
PNI is more frequently found in proximal tumors (tumors located in GB neck and 
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Figure 4 Survival curves of patients with R0 resection compared to R1 resection cases.

Figure 5 Survival curves of patients with pT1/T2 tumors compared to those with pT3/T4 tumors.

cystic duct) and with higher T stage[27]. PNI positive patients are shown to have 
significantly lower OS and DFS[26-28]. In our study, on multivariate analysis, PNI 
adversely affected OS (median OS, 21.3 mo) in PNI positive patients (Figure 6). 
Median OS was not reached in the PNI negative cohort. None of the patients with 
stage I disease was found to have PNI positivity, which correlates with the results of a 
recent study[27]. However, almost half of combined stage III/IV patients had PNI 
(48/106).

In past, various studies have reported about the adverse impact of node positivity 
on survival[4,15,29]. From the AJCC 8th edition, N classification of GBC was modified 
with more emphasis laid on the number rather than the location of involved nodes. 
Suspicious or confirmed involvement of lymph nodes is also one of the indications for 
neoadjuvant therapy[30]. In our study, 32% of operated patients had pathological 
involvement of lymph nodes but it did not affect survival or recurrence on 
multivariate analysis. LN sampling was adequate, with a median LN harvest of 9. 
Seventy-three percent of node positive patients completed intended adjuvant therapy. 
This might explain partly why lymph node positivity did not affect survival and 
recurrence in the present study.

Multimodality treatment 
Chemotherapy is used as an adjunct to surgery in several settings of GBC: (1) As 
adjuvant therapy after surgical resection, with or without radiation to minimize 
recurrence; and (2) As neoadjuvant therapy in locally advanced GBC to downstage 
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Figure 6 Survival curves of patients with perineural invasion compared to those without. PNI: Perineural invasion.

disease and select good biology tumors for surgery. Due to the rarity of GBC in the 
West, the data is often clubbed with other biliary malignancies, which leads to hetero-
geneity of data and hampers their applicability to GBC. Recently published studies 
from high volume centres have highlighted the need of multimodality management of 
GBC patients for further improvement in outcomes (Table 4).

Neoadjuvant chemotherapy 
Neoadjuvant therapy for GBC is still not standardized in terms of indications, 
regimen, and duration. Institutions follow their own protocols based on the local data 
in the absence of randomized trials. The most suitable cases for implementation of 
NACT in GBC would be incidental GBC patients with residual mass on imaging or 
evidence of bile spillage during index surgery or locally advanced GBC where R0 
resection is not feasible. Locally advanced GBC usually refers to T3 tumors with 
extensive liver involvement, T4 tumors, or those with any T stage and nodal 
involvement on imaging.

No randomized control trial has been conducted till date to test the efficacy of 
neoadjuvant therapy in GBC. A recent systematic analysis reviewed eight studies, out 
of which five were from India and only two were prospective studies. This calls 
attention to the paucity of the literature on neoadjuvant therapy for GBC[31]. The 
median OS for locally advanced cases that undergo curative resection following 
neoadjuvant therapy is found to be significantly better than that of patients who did 
not have surgery following neoadjuvant therapy[30,31]. In one of the largest studies, 
on a retrospective review of 160 patients, Chaudhari et al[30] reported a response rate 
of 52% with surgery feasible in 41% of cases. In another study from the same centre, 
74% of patients who received neoadjuvant therapy could undergo R0 resection[4]. In a 
study from the West, Creasy et al[15] showed a median survival of 50 mo in locally 
advanced GBC patients who underwent surgery after preoperative gemcitabine based 
chemotherapy. In our study, the neoadjuvant therapy cohort had a poor survival due 
to the advanced nature of the disease in this subclass. However, 57% of patients with 
locally advanced disease initially could undergo surgery after NACT. Improvement in 
chemotherapeutic drug regimen with possible addition of targeted therapy might 
further improve resectability rate in future.

Adjuvant chemotherapy
Even after R0 resection, 30%-70% of patients develop recurrence over the time[4,15,
32]. On analysis, 41% (71/172) of our patients developed recurrence after surgery, out 
of which 2/3 relapsed at distant sites. Higher rate of distant relapse in spite of R0 
resection emphasizes on the need of inclusion of novel systemic therapies for further 
improvement in outcome and survival.

In contrast to neoadjuvant therapy, adjuvant therapy has been tested in the RCT 
setting with mixed results. In a meta-analysis by Ma et al[33], patients with positive 
lymph nodes, R1 resection, and non-stage I, benefited most from administration of 
adjuvant chemotherapy. Recently, several studies have highlighted various 
chemotherapy drug combinations with promising results after surgery. In the ABC-02 
trial, 410 patients with advanced or metastatic biliary malignancy (36% cases were 
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GBC) were randomized to receive gemcitabine + cisplatin or cisplatin alone. The 
results demonstrated significant improvements in OS (11.7 vs 8.1 mo, P < 0.001) with 
the combination regimen[34]. Another French study (PRODIGE-12/ACCORD-18) 
evaluated 196 patients with biliary malignancy after surgical resection, out of which 
only 20% of patients had GBC. The trial randomized patients to receive gemcitabine + 
oxaliplatin or observation alone. The study found no survival benefit in the 
chemotherapy group. The study was criticized for including a lower proportion of 
high-risk patients (R1 resection and node positive patients) who can derive maximum 
benefit from adjuvant therapy[35].

More recently, in a study from UK (BILCAP trial), patients with biliary malignancies 
were randomized to receive either adjuvant capecitabine or observation alone after 
surgery. A total of 447 patients were included in the study, out of which only 18% 
were GBC cases. This study clearly demonstrated the benefit of adjuvant therapy in 
improving the OS and decreasing the recurrence rate during the first 2 years after 
surgery. However, in this study, there were issues with quality of surgery performed 
as 54% of cases had positive microscopic margins and also 38% had node positive 
disease which is a subclass that derives maximum benefit from adjuvant therapy[36].

Adjuvant chemoradiotherapy
In view of a 25%-68% rate of recurrence in loco-regional basin, researchers have been 
advocating administration of adjuvant CRT[4,37]. In a study from the United States 
(SWOG0809 trial), 79 patients with biliary tract cancer were analyzed after receiving 
adjuvant capecitabine and gemcitabine followed by radiotherapy and concurrent 
capecitabine. GBC comprised 32% of the study population. The local recurrence at 2 
years was 11% with a median OS of 35 mo. In spite of the lack of a control group, this 
study provided clinicians with a well-supported regimen[38]. However, Fareed et al
[39] found no survival benefit with adjuvant chemoradiation in resected GBC patients. 
In a recent multi-institutional analysis, resected GBC patients with high-risk features 
such as T3/T4 tumor, lymph node positivity, and R1 resection were found to derive 
maximum benefit after adjuvant therapy[40]. In present times, the data is still 
insufficient to conclusively advocate adjuvant chemotherapy over chemoradiation in 
node negative R0 resected patients. However, adjuvant chemoradiation is 
unanimously considered to be the treatment of choice in patients with R1/2 resection 
margins[3].

In the absence of standard clinical guidelines, in the current study, all patients with 
T stage ≥ 2 and/or positive lymph node were advised to receive adjuvant therapy. 
Three–fourth of all our patients received adjuvant therapy. Estimated 5-year OS rate 
was 43.5%, which is comparable to that observed in the MSKCC study[15] (Table 4). 
Historically, the 5-year OS rate after aggressive resection for GBC was 16%[41]. Even 
after all the advancements in surgical technique and perioperative care, the median 
survival for patients with stage I-III disease was 12.9 mo and 5.8 mo for those 
presenting with stage IV disease in the absence of multimodality treatment at MSKCC 
in 2008 with improvement in survival after increase in administration of systemic 
therapy[15,42]. Our study showed a better median survival for stage III and IV cases 
with multimodality treatment (27 mo and 20 mo, respectively). When comparing early 
stage disease (stages I and II) with locally advanced stage GBC (stages III and IV), the 
former had a significantly better survival (73.1 vs 41.4 mo, respectively, P < 0.0001), 
which emphasizes on the need for better chemotherapeutic regimen as well as uniform 
application of systemic therapy in the adjuvant setting.

Our study is one of the largest studies worldwide reporting improved outcomes 
following multimodality treatment in surgically resected patients. In wake of the 
scarcity of data on multimodality management of GBC, our study highlights the 
feasibility of better outcomes with proper utilization of systemic therapy with surgery 
to obtain optimum results. Correlation between specific chemotherapy regimens and 
survival is beyond the scope of this study due to its retrospective nature. Despite 
inherent limitations with potential biases, our study stresses on the urgent need for 
conducting randomized trials to form consensus on tackling an aggressive disease like 
GBC. In future, addition of genomic profiling-guided targeted therapy may potentially 
improve the survival and personalize the therapy of GBC patients.

CONCLUSION
GBC is an aggressive malignancy which warrants equally aggressive measures to 
provide patients with a meaningful survival. With addition of systemic therapy to 
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curative surgery, the 5-year survival rate in our study was 43%. R+ resection, higher T 
stage, and PNI adversely affected the outcome. Patients with higher stage (III/IV), 
nodal involvement, and high-risk features should be considered for systemic therapy 
in addition to surgery to optimize the outcomes. Multimodality treatment of GBC has 
a potential to improve the survival of these patients.

ARTICLE HIGHLIGHTS
Research background
Gallbladder cancer (GBC) is an aggressive biliary tract cancer with only 10% of cases 
amenable to resection at presentation with a dismal overall 5-year survival of less than 
15% after surgery. Even after surgical resection, overall survival (OS) has been poor 
due to high rates of recurrence. With advancements in surgical approach and systemic 
therapy, multimodality approach has a potential to obtain favorable outcomes in this 
aggressive disease; however, there is a paucity of data in the literature for its uniform 
application.

Research motivation
In the management of patients with GBC, adoption of a multimodality approach 
should be considered.

Research objectives
The research purpose was to share our experience and give an overview on mul-
timodality management of GBC patients.

Research methods
All the data of patients undergoing surgery for suspected GBC from January 2012 to 
December 2018 was retrieved from a prospectively maintained electronic database and 
analyzed.

Research results
Multimodality treatment significantly improved the 5-year survival of patient with 
GBC. Microscopically positive resection margin, higher T stage, and perineural 
invasion adversely affected the outcome.

Research conclusions
Gallbladder cancer has a favorable survival when treated with multimodality 
approach. Patients with high-risk features may particularly benefit from this approach

Research perspectives
Multimodality treatment of GBC has a potential to improve the survival of GBC 
patients.
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