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Original Article

Backgrounds/Aims: The present study looked at the role of radical surgery in gallbladder cancers (GBC) with limited metastatic dis-
ease.
Methods: The retrospective observational study was conducted to screen the database from 1st January 2010 to 31st December 2019. 
Patients of GBC found to have low-volume metastatic disease upon surgical exploration were included.
Results: Of the 1,040 patients operated for GBC, 234 patients had low-volume metastatic disease (microscopic disease in station 16b1 
node or N2 disease isolated port-site metastases, or low burden peritoneal disease with deposits less than 1 cm, in adjacent omentum 
or adjacent diaphragm or Morrison’s pouch or a solitary discontinuous liver metastasis in adjacent liver parenchyma) detected intra-
operative. Of these, 62 patients underwent radical surgery for R-0 metastatic disease followed by systemic therapy, while the remaining 
172 patients did not undergo radical surgery and were given palliative systemic chemotherapy. Patients who underwent radical surgery 
had significantly superior overall survival (19 months versus 12 months, p < 0.01) and superior progression-free survival (10 months 
versus 5 months, p < 0.01) when compared to the rest. This difference in survival was more significant amongst patients when oper-
ated on after neoadjuvant chemotherapy. Regression analysis showed that a sub-group of patients with incidental GBC with limited 
metastases showed more favorable outcomes with radical surgery.
Conclusions: Authors suggest a possible role for radical treatment of advanced GBC with a limited metastatic burden. Neoadjuvant 
chemotherapy can be used for preferentially selecting patients of favorable disease biology for curative treatment.
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INTRODUCTION

Even in the era of multi-modality treatment, survival out-

comes from gallbladder cancer (GBC) remain dismal. GBC 
is a relatively chemo-resistant disease without any robust op-
tions for systemic therapy against it. The best chance of cure 
is offered by an optimal combination of surgery with systemic 
therapy, depending upon the stage of the disease. The reported 
5-year overall survival (OS) for GBC is around 75%, 35%, and 
less than 5% for early-stage disease, locally advanced disease, 
and metastatic disease, respectively [1]. The 5% OS of patients 
with metastatic disease (M1) ranges between 2% to 5% de-
pending upon the site of metastatic disease, disease burden, 
and the treatment received [2,3]. The role of radical surgery for 
primary tumors in metastatic disease has been seldom studied 
because of the disease's inherently aggressive nature with poor 
outcomes. In a recent analysis of the National Cancer Database, 
Casabianca et al. [4] have suggested the place of surgery in the 
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treatment algorithm for advanced GBCs. While the place of 
radical surgery in solid metastatic cancers like colorectal and 
breast cancers is evolving, the same needs to be defined in pa-
tients with metastatic GBC [5]. The present study looked at the 
subset of patients with cM0 GBC who underwent radical R-0 
surgery in the presence of low-volume metastatic disease. Au-
thors hypothesized that R-0 surgical resection might be benefi-
cial in appropriately selected patients with advanced disease.

MATERIALS AND METHODS

Study design
A retrospective observational cohort study design was used 

to analyze a prospectively maintained GBC database from 1st 
January 2010 to 31st December 2019.

Inclusion criteria
i. GBC patients with cM0 disease (AJCC 8th edition) before 

radical surgery (early disease, cT1/2 N0 M0) or after neoadju-
vant chemotherapy (NACT) (locally advanced disease, cT3/4 
N1/2 M0)

ii. Patients diagnosed with low volume metastatic disease at 
the time of surgery. The authors define these:

a) Microscopic disease in station 16b1 node
b) N2 disease
c) Isolated port-site metastases
d) Low-burden peritoneal disease with deposits less than  

1 cm, adjacent omentum or adjacent diaphragm or Morrison’s 
pouch only

e) A solitary discontinuous liver metastasis in the adjacent 
liver parenchyma

iii. Patients who completed at least three months of follow-up

Exclusion criteria
i. Patients with non-adenocarcinoma histology
ii. A Patient with suspected metastases on preoperative ra-

diological staging
iii. A Patient who had disseminated intra-operatively diag-

nosed metastases (disease beyond the above definition)

Primary objective
i. To examine the survival outcomes of patients diagnosed 

with aggressively treated low-volume metastatic GBC

Secondary objectives
i. To study the role of NACT in selected patients with ad-

vanced disease for radical treatment
ii. To identify the prognostic factors affecting the survival in 

this cohort of patients with low volume metastatic disease.
Data collection followed the ethical guidelines of the decla-

ration of Helsinki [6]. Institutional ethical clearance was ob-
tained for data analyzed in the study.

Disease management protocol
Treatment naïve GBC patients were staged using Con-

trast-enhanced computed tomography (CECT) scan or FDG-18 
positron emission tomography (PET) scan of thorax, abdomen, 
and pelvis. Clinico-radiologically staged patients with early 
GBC (cT1 or cT2, N0) underwent open surgery. Those labelled 
as locally advanced GBC (LAGBC) as per the published “TMH 
Criteria” (cT3 with > 5 cm of contiguous liver involvement, cT4 
or node positive disease) were scheduled for neoadjuvant ther-
apy (NAT) followed by a reassessment for surgery [7]. Patients 
with incidental GBC (iGBC) were first reassessed with whole 
body PET-CT or CECT scan, depending on the presentation 
time after index surgery [8]. Patients without residual disease 
were operated directly and those with residual disease in the 
gallbladder fossa or periportal nodes were offered NAT, fol-
lowed by a re-evaluation for revision surgery [9]. The standard 
protocol for NAT consisted of 3 cycles of gemcitabine and ox-
aliplatin followed by a PET CECT scan or re-evaluation with 
a CECT scan. Patients with radiological progressive or meta-
static disease were given palliative systemic therapy. Palliative 
systemic therapy consisted of six cycles of gemcitabine and 
cisplatin/oxaliplatin.

Radical cholecystectomy, as standardized by the authors, 
consists of the removal of the gallbladder with a liver wedge 
with periportal lymphadenectomy (station 12, 13 and station 8 
lymph nodes) [10,11]. The authors follow the NCCN guidelines 
of removing a minimum of 6 lymph nodes for adequate lymph 
node staging. After staging laparoscopy, a thorough search is 
performed to exclude peritoneal or visceral metastatic disease. 
Kocherisation followed by inter-aortocaval nodal sampling 
(station 16b) is then performed. Patients with metastases con-
firmed on frozen section are not offered radical surgery. For 
iGBC, routine port or scar site excisions are not performed [12-
14].

Patients were staged as per latest guidelines on GBC staging 
by the AJCC manual (8th edition) [15]. Adjuvant treatment was 
decided based on clinical profile and tumor characteristics at 
a tumor board meeting [16]. All patients with stage pT2 and 
above and node positive status (N1, 1 to 3 nodes; N2, 4 or more 
nodes) were offered chemotherapy. Adjuvant radiotherapy was 
reserved for margin-positive resections or locally advanced in-
operable disease. Adjuvant therapy consisted of 3 or 6 cycles of 
gemcitabine and oxaliplatin/cisplatin, depending on the cycles 
of chemotherapy received as NAT. Patients with metastatic dis-
ease were given systemic chemotherapy, 6 cycles of gemcitabine 
and oxaliplatin/cisplatin with palliative intent.

After completion of adjuvant therapy, patients were followed 
up with an ultrasonography and serum carbohydrate antigen 
19.9 levels (CA 19.9) every three months for the first two years 
and every six months for next three years. An Annual CT scan 
was done. An Interim CECT scan or a PET CECT was reserved 
for suspected cases of recurrence.
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Definition and management of low volume metastatic GBC
Selected patients with low-volume metastases diagnosed 

intra-operatively with radical intent were considered for treat-
ment and underwent surgery with R-0 resection. Radical cho-
lecystectomy was performed with R-0 resection of metastases 
as described above.

Resectability of the primary disease, regional nodal burden, 
use of any neoadjuvant systemic therapy, and patients’ per-
formance status guided the selection of such patients toward 
curative therapy. Primary disease requiring more than a stan-
dard radical cholecystectomy (resection of any other organ) or 
borderline performance status in the presence of minimal met-
astatic disease excluded any curative resection. Patients with 
low-volume metastatic disease who had received neoadjuvant 
systemic therapy were prioritized for curative resection (if oth-
er factors were favorable).

The AJCC 7th edition classified the N stage according to the 
location of positive lymph nodes [17]. Therefore, patients with 
lymph node metastases in retroperitoneal nodes beyond the 
recommended template were excluded from radical treatment. 
The AJCC 8th edition reclassified the N stage as per the num-
ber of positive lymph nodes rather than location [15,18]. Pa-
tients with isolated microscopic metastatic disease are offered 
radical surgery at station 16b1.

Patients with discrete metastases in liver parenchyma adjoin-
ing gallbladder fossa are considered low-volume metastatic and 
offered radical surgery as there is no significant increase in the 
morbidity profile. Isolated metastases in other liver segments 
demand surgery, which can potentially increase the morbidity 
profile and have been excluded from the low-volume metastatic 
disease definition.

The AJCC 8th edition has differentiated patients with N2 
lymph nodes into stage IV because of the equally poor progno-
sis of other patients with metastatic disease [15]. Such patients 
are given radical surgery as they are technically M0. Therefore, 
these patients were considered low volume metastatic and used 
as a reference in the analyses.

Although there are several proposed pathways for peritoneal 
dissemination, patients with limited peritoneal disease in the 
adjacent diaphragm, Morrison’s pouch, or omentum may be 
dropping metastases or local extension and may benefit from 
en-bloc R-0 resection along with the primary disease. Hence, 

the authors propose the role of radical surgery in highly select-
ed patients with adjacent peritoneal involvement.

These patients received systemic therapy in the adjuvant 
setting (six cycles of gemcitabine and oxaliplatin/cisplatin). 
Patients were routinely followed up according to the follow-up 
protocol recommended above.

Statistical analysis
Analysis was done using SPSS version 25 software (IBM 

Corp.).
Survival results in patients with low volume metastatic dis-

ease were analyzed using Kaplan–Meier analysis, emphasizing 
disease-free interval (DFS) and recurrence patterns. Demo-
graphic, disease related, and treatment related factors were an-
alyzed in univariate and multivariate regression models using 
Cox proportional hazards analysis.

OS was calculated from the surgery date (primary or revision 
as applicable) to the date of death or last follow-up. DFS was 
calculated from the surgery date to the first symptom of re-
currence. Progression-free survival (PFS) was calculated from 
surgical exploration to the date of first progression for patients 
who received palliative therapy. Follow-up was calculated using 
the Kaplan–Meier method and reported as median with 95% 
confidence intervals. The calculation was performed from the 
surgery date to the last follow-up or death.

Cox-regression univariate and multivariate analyses were 
performed to analyze treatment variables influencing survival. 
Variable selection for multivariate analysis was performed us-
ing backward elimination methods using log-likelihood ratios 
for model performance. An exit level of 0.1 was used as an al-
pha threshold.

RESULTS

Of the 1,040 patients from the operative database, 234 had a 
good performance status, were non-metastatic on preoperative 
workup, and had low-volume metastatic disease detected in-
traoperative. Of these, 62 patients underwent radical R-0 sur-
gery. Of the remaining 172 patients, ten patients had port-site 
metastases (after prior NACT) followed by chemotherapy. The 
remaining 162 patients underwent no surgery for the primary 
disease and only received palliative chemotherapy. Fig. 1 shows 

Fig. 1. Cohort diagram. GBC, gallbladder 
cancer.
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the cohort diagram.
Of the patients who underwent radical surgery, there were 46 

patients (19.6%) with N2 nodal disease at final histopathology 
and 16 patients (6.8%) with other single-site metastatic diseases 
(frequently omentum, peritoneal nodule, microscopic disease 
at station 16b1 node)—resected en-bloc.

The remaining 172 patients included patients with low-vol-
ume metastatic disease who were not considered suitable for 
radical surgery as per the aforementioned appropriate criteria 
by the authors. These included patients with microscopic dis-
ease at station 16 node in the frozen section (48, 20.5%), per-
sistent liver metastases (17, 7.3%) or limited peritoneal disease 
(97, 41.5%) or port-site metastatic disease (10, 4.3%). Table 1 
shows the patients’ baseline demographic, clinical, and treat-
ment.

Survival analysis
Patients with low burden metastatic disease who underwent 

radical surgery (n = 62) had significantly superior OS (19 
months versus 12 months, p < 0.01) and superior DFS/PFS (10 
months vs. 5 months, p < 0.01) in comparison to those who re-
ceived palliative systemic therapy Fig. 2.

Survival analysis was performed according to the subsite of 
metastatic disease. Patients who received palliative chemo-
therapy had a higher median OS, isolated port site metastases, 
23 months; en-bloc low-volume metastases, 19 months; N2 
disease, 19 months compared to those given palliative chemo-
therapy alone; peritoneal disease, 12 months; station 16 node, 
11 months; liver metastases, 8 months (p  = 0.001). A similar 
advantage was observed regarding DFS in favor of patients 
treated with curative intent (p < 0.01; Table 2).

The impact of NACT on survival was analyzed among pa-
tients’ undergoing curative and palliative treatment subgroups. 
Of the patients (84, 35.9%), who received NACT, 25 (10.7%) un-
derwent radical surgery, and the remaining 59 patients (25.2%) 

Table 1. Distribution of baseline characteristics in the group of patients 
undergoing radical surgery and palliative chemotherapy (percentages 
indicated in a vertical column)

Characteristic
Radical 
surgery

Palliative 
chemo
therapy  

only

p-value

Total (n) 62 172
Age (yr) 0.272
   ≤ 50 28 (45.2) 64 (37.2)
   > 50 34 (54.8) 108 (62.8)
Sex 0.021
   Male 26 (41.9) 45 (26.2)
   Female 36 (58.1) 127 (73.8)
CA19.9 0.771
   >15 U/L 38 (61.3) 109 (63.4)
Preoperative biliary drainage 0.191
   Yes 5 (8.1) 25 (14.5)
Incidental GBC 18 (29.0) 86 (50.0) 0.004
Neoadjuvant chemotherapy 25 (40.3) 59 (34.3) 0.397
Subsite of metastatic disease < 0.001
   Station 16 node 5 (8.1) 48 (27.9)
   Peritoneal 9 (14.5) 97 (56.4)
   Liver 2 (3.2) 17 (9.9)
   N2 disease 46 (74.2) 0 (0.0)
   Port/Scar site 0 (0.0) 10 (5.8)
Grade 0.084
   Well differentiated 7 (11.3) 28 (16.3)
   Moderately differentiated 33 (53.2) 61 (35.5)
   Poorly differentiated 22 (35.5) 83 (48.2)

Values are presented as number (%).
GBC, gallbladder cancer.

Fig. 2. Survival analysis of radical surgery versus systemic therapy alone, in the setting of low-volume metastatic disease. (A) Overall survival (OS); (B) 
disease-free survival (DFS).
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progressed and received only palliative systemic therapy. Pa-
tients who underwent radical treatment had a higher median 
OS (16.0 vs. 13 months, p = 0.06) and DFS (9 vs. 6 months, p = 
0.001) at two years, as seen previously. This difference in sur-
vival was more significant among patients who received NACT, 
as shown by the increased separation of the survival curves (Fig. 

3, Table 3).
Univariate and multivariate analysis performed using 

Cox-regression showed that patients with iGBC (radiologically 
non-metastatic) with limited metastases who underwent rad-
ical surgery had significant survival outcomes (Table 4). The 
site of low-volume metastases did not affect survival outcomes.

Table 2. Sub-group analysis for overall survival and disease-free survival with respect to site of disease involvement

Site of metastatic disease
Overall survival (mon) Disease free survival (mon)

Median 95% CI p-value Median 95% CI p-value

N2 disease 19.000 12.4–25.6 0.001 11.000 7.4–14.6 < 0.01
Inter-aortocaval node 11.000 7.8–14.2 5.000 3.4–6.6
Peritoneal 12.000 10.3–13.7 4.000 2.5–5.5
Liver metastases 8.000 6.9–9.0 3.000 0.5–5.5
Oligo-metastases 19.000 13.3–24.7 9.000 7.0–10.9
Port site metastases 23.000 16.8–29.2 13.000 5.2–20.7

CI, confidence interval.
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Fig. 3. Survival analysis about the use of neoadjuvant chemotherapy (NACT): Overall survival (OS) (A, B) and disease-free survival (DFS) (C, D).
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DISCUSSION

Treatment of advanced GBC focuses on providing re-
lapse-free survival and excellent quality of life. The wide vari-
ety of management strategies for advanced GBC has its roots in 
the heterogeneous geographic distribution with the inherently 
poor prognosis of GBC that has failed to improve over the past 
two decades. The 5-year survival rate of stage IV GBC is less 
than 5%, as cited by Korean, Japanese, and German registries 
[19,20]. However, this broad “Stage IV GBC” umbrella includes 
port site limited metastases, single-sided low-volume visceral 

(liver) metastases, and limited omental/peritoneal metastases, 
more than four loco-regional nodal metastases (N2 stage), sta-
tion 16 (inter-aortocaval) lymph node metastases, combined 
with extensive peritoneal metastases and or visceral metastases 
or other cases which have a significantly higher disease burden. 
Given the poor prognosis, this heterogeneous group of patient’s 
warrants treatment tailored to their disease burden.

Casabianca et al. [4] have analyzed patients of advanced GBC 
(n = 4,145) from the National Cancer Database and showed 
that surgery in combination with chemotherapy had superi-
or survival outcomes compared to chemotherapy alone (11.1 

Table 3. Impact of NACT among patients receiving curative and palliative intent treatment

Use of NACT Intent of treatment
Overall survival (mon) Disease free survival (mon)

Median 95% CI p-value Median 95% CI p-value

Yes (84, 35.9%) Radical (25, 10.7%) 20.0 17.6–22.3 0.002 10.0 7.3–12.7 < 0.001
Palliative (59, 25.2%) 11.0 8.6–13.4 4.0 2.8–5.2

No (150, 64.1%) Radical (37, 15.8%) 16.0 9.8–22.3 9.0 6.9–11.1
Palliative (113, 48.3%) 13.0 11.2–14.8 6.0 3.9–8.0

The value in brackets includes the absolute number of patients followed by the percentage amongst total.
NACT, neoadjuvant chemotherapy; CI, confidence interval.

Table 4. Cox-regression analysis to determine factors affecting survival during treatment of oligo-metastatic GBC

Univariate analysis Multivariate analysis

HR (95% CI) p-value HR (95% CI) p-value

Age 1.003 (0.986–1.021) 0.700
Sex
   Male Reference
   Female 1.112 (0.763–1.621) 0.580
Comorbidity 1.111 (0.757–1.631) 0.590
CA19-9 1.001 (0.998–1.003) 0.533
Preoperative biliary drainage 1.174 (0.695–1.985) 0.547
Incidental GBC
   Yes Reference
   No 1.45 (1.025–2.049) 0.033 1.865 (1.292–2.693) 0.001
Histologic grade
   Well differentiated Reference
   Moderately differentiated 2.138 (0.52–8.758) 0.291
   Poorly differentiated 2.636 (0.641–10.829) 0.178
Neoadjuvant chemotherapy 1.038 (0.733–1.469) 0.832
Metastasis site
   Station 16 Reference
   Peritoneum 1.329 (0.914–1.934) 0.137
   Liver 1.901 (1.035–3.492) 0.038
   Port site 0.623 (0.308–1.263) 0.189
Treatment intent
   Radical 0.543 (0.369–0.798) 0.001 0.438 (0.291–0.658) < 0.001
   Palliative Reference

HR, hazard ratio; CI, confidence interval; GBC, gallbladder cancer.
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months versus 6.8 months, hazard ratio 0.65, p < 0.001). How-
ever, the publication lacks to describe sites of metastatic disease 
and the disease burden amongst the analyzed cohort.

The current AJCC 8th edition places patients with four or 
more involved regional lymph nodes (N2 disease) in stage 
IV due to their poor prognosis. Despite a guarded prognosis, 
patients with advanced local disease undergo radical surgery 
with curative intent. Subgroup analysis in the present study 
showed a median OS of 19 months for patients with N2 disease. 
In comparison, patients with the low-burden oligo-metastatic 
disease who underwent radical surgery with R-0 resection had 
a similar OS of 19 months. This latter group included patients 
with the operable primary disease with metastases limited to 
the adjacent omentum, peritoneum, or station 16 nodes.

The practice curative intent therapy in the presence of station 
16 nodal involvement varies amongst oncologists. Singh et al 
have suggested a role for routine sampling and frozen section 
analysis of station 16 nodes and exclude radical surgery in cas-
es with involved nodes [21]. They suggested an inferior prog-
nosis associated with station 16 nodes equivalent to distant 
metastases. On the contrary, Yang et al. [2] disseminated the 
role of radical surgery in highly selected patients with limited 
metastases to distant lymph nodes and limited liver metastases. 
The present study’s authors followed the intraoperative sam-
pling of station nodes or any other intraoperatively diagnosed 
metastases. Aggressive surgery was performed only when fro-
zen section analysis of such sites is clear, with exceptions on an 
individual basis in a highly selected subgroup of patients.

The role of port site or scar site metastases in GBCs is often 
debated. Because overall prognosis depends on disease biology 
governed by disease stage and grade, routine port site excision 
has not been recommended by previous reports on the subjects 
[14,22]. In the present study, ten patients with limited meta-
static disease at the port site underwent only port site excision 
without any radical surgery for the primary tumor. The OS in 
this sub-group was 23 months. This sub-group consisted of 
highly selected patients who received NACT followed by port 
site excision after discussion at a multi-disciplinary meeting. In 
well-selected patients with no metastasis elsewhere, the disease 
can be treated aggressively only at the port or scar site, leading 
to significantly higher survival.

The authors propose a role for radical treatment in well se-
lected patients with very low burden metastatic disease in the 
context of multi-modality treatment. This follows the princi-
ples and philosophy of treatment of oligometastases as suggest-
ed by Weichselbaum and Hellman [23,24]. The approximately 
1.5 year OS observed in highly selected patients in the current 
study is similar to that observed in patients with non-metastat-
ic locally advanced GBC undergoing extensive surgery such as 
bile duct resection and hepatectomy [25,26]. Prospective stud-
ies on this subject will help to make better decisions regarding 
the role of radical surgery in metastatic disease [5].

NACT has a potential role in selecting patients with favorable 

tumor biology for radical treatment in metastatic GBC cases. 
Sub group analysis showed that the difference in survival be-
tween patients undergoing radical and palliative treatment be-
comes more evident in patients operated on after NACT. This 
follows a similar beneficial trend of NACT observed in LAGBC 
patients in a previous publication at the author’s institution [7].

iGBCs constitute for about half of the operative case load at 
the authors’ institution [9]. In a country with a high prevalence 
of gallstone diseases, it is secondary to referral to a tertiary care 
center after an index cholecystectomy elsewhere. Regression 
analysis in the present study showed that patients with iGBCs 
who were radiologically non-metastatic and found to have 
limited metastases benefited from radical surgery in terms of 
survival.

The current study suggests a potential role for radical surgery 
in patients with radiologically non-metastatic disease, with 
low-grade metastatic disease detected at the surgery. Radical 
surgery offers a survival of 19 to 23 months, while patients 
receiving palliative chemotherapy alone have a survival of 8 
to 12 months. There is a survival difference of about 10 to 12 
months. As precision medicine continues to evolve, experi-
mental therapies against various molecular targets, such as 
Her-2-neu, PDL-1, VEGFR, MEK, etc., have shown relapse-free 
survival that appears to be equivalent to the survival benefit of 
surgery suggested by the present study [27-29]. However, the 
affordability of ongoing costs and targeted therapies remain 
significant limitations, particularly in cost-constrained econo-
mies.

Strengths of the study from it being the first report to ex-
amine the potential role of radical surgery in selected cases of 
advanced GBC in context of multi-modality treatment from a 
center treating high volume of GBCs with a standardized man-
agement protocol throughout the study period. Limitations of 
the study stem from the retrospective study design and inher-
ent selection bias. Objective quantification of disease burden 
at metastatic sites could potentially increase applicability of 
results in regular oncological practice. There is a need to define 
metrics such as the peritoneal carcinomatosis index to assess 
both peritoneal and visceral metastatic disease burden objec-
tively. It is desirable to include known predictors when per-
forming multicollinearity checks with regression analyses and 
variance-inflation factors. However, the relatively small cohort 
and low event rate prevented the authors to perform the same. 
Standardizing guidelines for patient selection to maintenance 
therapy in patients with advanced GBC would be desirable.

Results of the study suggest a possible role for surgery in ad-
vanced GBC with a limited metastatic burden. NACT can be 
used for preferentially selecting patients of favorable disease bi-
ology for curative treatment. Select cases of advanced GBC can 
be offered superior survival using varying treatment strategies.
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