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Abstract 

Background  

This consensus study was carried out under the auspices of the International and Asia-Pacific 

Hepato-Pancreato-Biliary Associations (IHPBA-APHPBA) to develop practice guidelines for 

the global management of gallbladder cancer (GBC). 

Method 

GBC experts from 17 countries, spanning 6 continents, participated in a hybrid four-round 

Delphi consensus development process. The methodology involved email, online 

consultations, and in-person discussions. Sixty eight clinical questions (CQs) covering various 

domains related to GBC, were administered to the experts. Opinions from experts who 

responded via email during the first two rounds were collated. Published evidence on the CQ 

statements was then shared with the experts through mail. Round 3 involved an open discussion 

and further refinement of the CQs during a Zoom call. Round 4 was conducted as a hybrid 

meeting, combining in-person and Zoom interactions, during the APHPBA 2023 conference in 

Bengaluru, India. The consensus process was guided by previously published evidence and 

professional judgment. A consensus recommendation was accepted only when endorsed by 

more than 75% of the participating experts. 

Results  

Out of the sixty experts invited initially to participate in the consensus process 45 responded in 

the round 1. 42 , 22, and 33 experts participated in the next 3 rounds respectively. The 

consensus was achieved in 92.6% (63/68) of the CQs.  Consensus covers key aspects such as 



definitions for radical GBC resections, the extent of liver resection, lymph node dissection, and 

definitions of borderline resectable and locally advanced GBC. 

Conclusions 

This is the first international Delphi consensus on GBC. These recommendations provide 

uniform terminology and practical clinical guidelines on the current management of GBC. 

Unresolved contentious issues like borderline resectable/ locally advanced GBC need to be 

addressed by future clinical studies.  
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Introduction  

GBC is the most common biliary tract cancer and ranks as the sixth most common 

gastrointestinal malignancy. 1 2 It represents around 80%−95% of all biliary tract cancers. 3  

The tendency for patients with GBC to present late in the course of the disease coupled with 

its propensity for recurring at distant sites despite potentially curative surgery lead to it being 

considered one of the most lethal solid organ cancers.(2 Jarnagin) Unlike other gastrointestinal 

malignancies, the global incidence of GBC is unevenly distributed and is characterised by 

significant regional variation. In select areas of high incidence, such as Chile, Bolivia, India, 

Pakistan, Korea, and Japan, it is a significant source of mortality. More than 64% of GBC cases 

are detected in Asia, and nearly two-thirds of them occur in low- and middle-income countries 

(LMIC). The generally low incidence in Western populations has often resulted in studies 

combining GBC with other biliary tract cancers (cholangiocarcinoma) despite clear differences 

in their pathophysiology and disease behaviour. 4 5 There is a paucity of prospective studies 

with virtually no randomized controlled trials exploring management strategies specific to 

GBC. This has likely led to variations in management protocols and treatment decisions in 

various parts of the world. With the rising incidence, mortality, and disease-adjusted life years 



of GBC globally, there is an urgent need to clarify and disseminate a clear understanding of the 

epidemiology, pathology, and management strategies guided by the best available evidence to 

inform practice worldwide. 6  

The International Hepato-Pancreato-Biliary Association (IHPBA) is the premier international 

organization devoted to education, training, and innovation with the overarching aim of 

improving the care of patients affected by HPB disorders. Drawing on the rich experience and 

expertise in managing GBC in Asia and the rest of the world, the IHPBA partnered with the 

Asian-Pacific Hepato-Pancreato-Biliary Association (APHPBA) to develop an international 

study group on GBC to formulate these guidelines.  

The Delphi technique is an established method for achieving consensus using a systematic 

process. The key features of the method include iteration, anonymity, statistical group response 

and controlled feedback being provided. 7 The method aims to generate insights when limited 

information or evidence is available. The method focuses on the aggregation of responses from 

a panel of experts and then sharing the same with them to arrive at a consensus. It has been 

used extensively in clinical research, especially to develop guidelines. The technique has the 

advantage that it can be administered through different modes. It can use online consensus-

building compared to other consensus-building approaches which rely only on in-person 

communication and discussions. 8 A thorough preparation in identifying the research problem, 

the format to be used, and the clarity of the Delphi statements is important.  (Beidedrbeck D),  

The Delphi method has been used in developing consensus guidelines in many areas of 

oncology recently. 9 10 11 It is suited to the development of consensus guidelines for diseases 

such as GBC owing to its ability to evaluate the current knowledge, resolve controversy, and 

formulate methodological guidelines and recommendations for action in the absence of high-

level prospective evidence. 12 13  The aim of this joint undertaking of the IHPBA - APHPBA 

was, thus, to recommend clinically and globally relevant practice guidelines for GBC. 



Methods  

Study design and development.  

Despite the variations in using Delphi methods, we largely restricted to the system which 

followed - identification of the problem area of research and the clinical questions (CQ), 

selection of panel members, controlled feedback through iterative Delphi rounds, consensus 

criteria, analysis of feedback, and closing criteria.  

Identification of problem areas of research and the clinical questions (CQ) 

A Core group of experts was constituted initially. This group identified the problem areas on 

GBC based on a literature search. A total of 73 CQs were initially identified and put together 

in different domains including- Epidemiology (16), Clinical Pathology (5), Early and incidental 

GBC- iGBC (24), advanced GBC (20), and Palliation (8). (Table ) During the initial core group 

consultations it was opined that CQs involving systemic therapy, radiation therapy, and 

molecular testing in GBC would be better addressed by another group of experts working 

specifically in these areas. Therefore, five CQs were removed and finally, the consensus 

process involved 68 CQs.  

Selection of panel members 

Forty-seven experts from across the world, representing all continents and 17 countries 

working actively on GBC participated in the consensus development process. Potential expert 

panel members were selected based on the possession of theoretical knowledge and extensive 

practical experience combined with significant scientific contributions in the field of GBC. 

Experts were predominantly surgeons (75.5%). For a balanced view and opinions a few 

medical and radiation oncologists were also invited. (Table) The process was monitored and 

guided throughout by 2 senior scientists from Indian Institute of Public Health with significant 

experience with this research method and statistics.  

 



Controlled feedback through iterative Delphi rounds 

A three-member team collaborated with an arbitrator to finalize the CQs. The team converted 

most of the Clinical Questions (CQs) into statements. Experts rated these statements using a 

Likert scale (ranging from “strongly agree” to “strongly disagree”). CQs were circulated as an 

online questionnaire to the pre-identified experts for their anonymous feedback, using the 

Survey Monkey application (Round 1). Additional comments were sought to examine the 

reason behind any specific opinion.  Comments were analysed to understand the reasons 

responsible for the lack of consensus. Based on round 1 analysis, a second round of Delphi was 

conducted with those CQs for which consensus was not developed. In round 2, the participants 

were provided with a brief report of the previous round and a summary of the existing literature 

on each CQ. Additionally, the experts were allowed to post comments against each CQ. Round 

3 involved an online discussion (Zoom call) where additional evidence was presented.  The 

voting for the responses was done anonymously. In addition, experts were also asked if they 

were willing to reconsider their choice if the guideline statement was rephrased. The CQs were 

modified based on the expert suggestions and group consensus. This was followed by round 4, 

hybrid in-person and online consensus workshop during APHPBA 2023 at Bengaluru, India.  

 

Analysis of feedback 

All the CQs were analysed by descriptive statistics including frequency and percentage. A 

consensus recommendation was accepted when the agreement (strongly agree or agree) 

exceeded 75%. The participants’ comments were analysed thematically and shared with the 

experts in successive rounds.  

 

Results 



A total of 68 CQs were included in the consensus process. CQs with eventual consensus 

became consensus statements (CS). Out of the sixty experts invited initially to participate in 

the consensus process 45 responded in the first 2 rounds. A total of 33 experts participated in 

the Zoom platform meeting. All the 36 questions where consensus was not developed at the 

end of R2 were discussed. The intent behind each CQ and summary of the current evidence on 

the topic was presented by the core team representatives followed by comments and 

suggestions by the experts. Experts sought clarification from core group representatives. Some 

questions were modified based on expert suggestions. This resulted in significant improvement 

in agreement and consensus could be developed on an additional 27 CQs. In the final in-person 

round, consensus was reached on 3 more CQs. Overall, consensus was achieved on 63 out of 

68 CQs (92.6%). (Table --)  

 

Summary Of The Recommendations Of The Consensus Process  

Epidemiology and Risk Factors  

GBC is known for its significant regional variation. Globally, there are areas of high 

epidemiological frequency and areas of low epidemiological frequency for GBC (CS 7). In 

high-incidence countries like Bolivia, the incidence of GBC is as high as 12.8 per 1,00,000 

population.   14 15

GBC development has multifactorial aetiopathogenesis. It results due to the combined effects 

of chronic infection, inflammation, environmental exposure, and genetic susceptibility. 16 

Among the various risk factors, experts uniformly agreed on the role of dietary factors, soil, 

and water pollutants, anomalous pancreaticobiliary duct junction (APBDJ), gallstone disease, 

and salmonella infection in the development of GBC. (CS 8,9,10,14)   

Studies from various high-incidence areas have pointed toward dietary factors which are 

unique to those areas e.g. – mustard oil, fish, chili pepper, etc. There is regional variation even 



in proposed offending dietary factors and evidence to support causation is not conclusive for a 

few of them. 17 18 Experts therefore suggested to agree only that, some dietary factors are 

associated with the carcinogenesis of GBC in certain the high incidence areas. (CS 8) The 

statement intends to suggest general causation and the role of dietary factors among other 

possible factors.  

The role of smoking was highly debated. Though smoking is accepted as a general risk factor 

for solid organ cancers there was no consensus to associate active smoking as a specific 

independent risk factor for GBC. (CS11) 

 

Prophylactic Cholecystectomy  

Recent studies find the association between porcelain gallbladder and GBC to be less than 

historical reports. Stippled and incomplete calcification may have a small risk of developing 

GBC and diffuse calcification is not associated with the risk of GBC. 19 20 Experts suggested 

that the risk of GBC with porcelain GB is less than previously reported. (CS 12) 

Adenomyomatosis itself is a benign condition. The literature does not suggest a direct 

association between adenomyomatosis and GBC. There are some reports of occasional 

coexistence of GBC with adenomyomatosis and particularly focal adenomyomatosis however 

adenomyomatosis is not a risk factor for GBC. (CS 13) 21 22  

Cholecystectomy in both these situations is more often indicated for symptoms and difficulty 

to differentiate them from malignancy rather than the actual risk of it.  

Gallbladder cancer has a strong association with gallstones. (CS 14) 23 24      However, experts 

suggested that current evidence does not support prophylactic cholecystectomy for patient with 

asymptomatic gallstones to reduce the risk of GBC. (CS 20) Cancer risk reduction achieved 

does not justify the risk of surgery in general population. Even in high risk populations studies 

suggest that multiple factors contribute to GBC risk reduction and cholecystectomy rates in 



population may not be solely responsible for GBC risk reduction.  25 APBDJ was recommended 

as an indication for prophylactic cholecystectomy.(CS 21) 

 

Approach to GB polyps  

The risk of malignancy in GB polyps is clinically relevant in polyps larger than 1 cm in size. 

(CS 15) GB polyps less than 1cm can be observed and regularly followed up. They should be 

operated only if there is a change in the size of the polyp. (CS 16) Any GB polyp larger than 1 

cm should undergo surgery. (CS 17) GB polyp patients planned for surgery should undergo 

cross-sectional imaging/metastatic workup if the size of the polyp is >2cm or if the USG shows 

suspicious features. (CS 18) Though there are no specific studies on this aspect, the risk of 

coexistent cancer in a polyp is significant if there are suspicious features on USG or if the polyp 

is more than 2cm. 26 27 Experts suggested the selective use of cross-sectional imaging in GB 

polyps for these clinical situations.  

With the increasing use of minimally invasive surgery at least in early GBC, debate about the 

use of the laparoscopic approach for GB polyp surgery has probably turned redundant. Experts 

recommended that the laparoscopic approach can be safely offered to patients undergoing 

surgery for GB polyp. (CS 19) 28 

 

Clinical Pathology  

It was clearly recommended that early and resectable GBC patients should not undergo 

preoperative biopsy (CS 38). Elective surgery for suspected or diagnosed GBC should be 

carried out under frozen section cover. (CS 30) Though, it is difficult to distinguish early GBC 

from inflammation in the presence of thickening of the wall and stone disease (CS 28), 

gallbladder specimens during cholecystectomy must be opened by the surgeon and checked for 

abnormal thickening/mass. (CS 25). Significant variation reflected in the discussion on the 



practice of pathologic evaluation of GB specimens after a cholecystectomy for a presumed 

benign indication. It is a routine in few countries and is performed selectively in others to 

reduce the burden on healthcare infrastructure in view of low risk of GBC in absence of 

suspicion on gross examination. 29 30 There can be medicolegal implications for not evaluating 

the excised GB specimen and there is a risk of missing potentially curable iGBCs, which is 

reported after about 0.7 to 0.9% cholecystectomies. 31 It was unanimously accepted that routine 

pathology examination should be done for all resected GB specimens. (CS 24) Minimum 

pathological evaluation of GB specimens should include sections from the cystic duct, fundus 

and mid-body in addition to suspicious areas. (CS 26)  Whereas, it was recommended that 

gallbladder specimens should be mapped and completely examined for incidentally detected 

GBC in endemic areas. (CS 23)  AJCC/UICC system was recommended to be the most optimal 

for staging GBC.( CS 27) 32 

Definitions Radical and Extended Cholecystectomy –  

Literature has previously used the terms ‘radical cholecystectomy’ and ‘extended 

cholecystectomy’ to describe oncologic operation for GBC. These terms are considered 

interchangeable.  Terms 'completion 'or ‘revision’ are usually prefixed to these to describe 

surgery for iGBC. For the sake of uniformity, experts agreed that radical surgery for GBC 

should be labelled as ‘Radical Cholecystectomy’ ( CS 39) and it includes -  

1) A form of liver resection – essential to achieve margin negative resection - en bloc with 

the primary tumour. Extent of liver resection can vary depending upon the tumour 

extent - No liver resection for T1a / Wedge Excision / Segment IVb-V Resection / 

Major hepatectomy.  

2) Complete HDL lymphadenectomy -  (T1b onwards) 

It was suggested that the term ‘extended’ should be used to mean resection beyond the routine 

extent and should not be used to describe standard radical operation for GBC or iGBC. 



‘Extended radical cholecystectomy’ describes Radical cholecystectomy with  any of the 

following 

1) Liver resection beyond routine radical cholecystectomy – Major hepatectomy 

2) Extrahepatic biliary tract resection 

3) Extrahepatic adjacent organ resection: duodenum, colon, etc   

4) Vascular resection 

5) Extended LN (lymph node) dissection: Celiac LN, paraaortic LN , others.  

The term “iGBC” describes preoperatively unsuspected GBC diagnosed incidentally after 

index cholecystectomy purely as a histopathological surprise. (CS 31)   Experts also 

recommended that in an uncommon clinical scenario when a GBC is detected intraoperatively 

by a frozen section analysis during a cholecystectomy, in a previously unsuspected patient, 

should also be defined as iGBC. (CS 32)  Similar to the terminology of per-primum GBC, 

experts recommended that radical surgery for iGBC should be termed either revision radical 

cholecystectomy or completion radical cholecystectomy. (CS 33)  

Principles of Surgery – 

iGBC -  Five-year survival in case of pT1a - iGBC approaches 100% in most studies. Experts 

recommended that incidentally detected pT1a GBC patients can be observed without surgical 

intervention (CS 34). For pT1b iGBC,  five year survival figures drop to 84.8 %. Incidence of 

LN positivity and residual disease has been reported to be around 9.9%. 33 34 pT1b patients 

should be offered completion surgery. (CS 35) It was discussed that indication can be selective 

in patients with advanced age, high risk for general anaesthesia or significant comorbidities 

where potential benefits may outweigh the risks associated with re-surgery. This potential 

exception was not added as a specific recommendation.  

Routine port-site excision fails to reduce disease recurrence, does not improve survival and 

results in incisional hernias in up to 8% of patients. Port site recurrence generally indicates 



disseminated peritoneal disease. (CS 51) 35 36 It was recommended that the port sites (including 

the umbilical port) need not be excised in revision surgery for iGBC. (CS 50)  

There was no consensus on the ideal timing for surgery after diagnosis for iGBC. (CS 36) There 

was no consensus about the approach to the patient presenting late ( more than 12 weeks ) after 

index cholecystectomy. Though most experts believed that surgery should be offered to the 

delayed presentations there was no consensus on cut-off time for not offering surgery to these 

patients.  

Extent of liver resection –  

CQ 42 involved the optimal extent of liver resection for T2 and T3 GBC. CQ was subdivided 

into individual statements for T2 and T3 disease (42A and 42B) as per suggestions received in 

Round 3. Experts unanimously agreed that a margin-negative wedge should be considered 

adequate for T2 GBC (CS 42A). For T3 GBC however, experts were divided. Forty-six percent 

(46%) of experts considered margin-negative wedge excision an adequate procedure. The rest 

of the experts suggested an en bloc segment IVB- V resection. As there was no consensus on 

this aspect both procedures were considered acceptable for T3 GBC. Experts however 

specifically made a disclaimer that the term segment IVB - V resection should only be used if 

systematic anatomic resection of these two segments is performed. Larger wedge excision 

should not be documented as a segment IVB- V resection. 

 Extent of LN dissection -  

pT1a is generally an incidental diagnosis post laparoscopic cholecystectomy and simple 

cholecystectomy is considered an adequate procedure. (CS 41)  12c ( cystic lymph node) if 

sampled during the cholecystectomy should be evaluated. However, lymph node dissection is 

not mandatory for pT1a iGBC. (CS 43) 



For all other patients with resectable GBC or iGBC standard D2 lymph node dissection should 

be performed and it includes station 8, all station 12 ( 12a,b,c,p), and station 13a lymph nodes. 

(CS 44 45)  

There was no consensus on routine intraoperative frozen section analysis of 16b1 lymph node 

station as practiced in some centers. (CS 46) Experts however uniformly agreed that 16b1 

station should be considered metastatic ( M1) disease and if it is found positive, surgery should 

be abandoned. (CS 47)  

Minimally invasive surgery (MIS ) for GBC –  

Diagnostic laparoscopy detects peritoneal and liver surface metastasis in more than 25% of 

patients. 37 38This upstaging prevents futile laparotomy in a significant proportion of patients 

and  it was recommended that diagnostic laparoscopy should be done in all cases of suspected 

GBC at the time of definitive surgery to rule out metastatic disease. (CS 48) 

Several studies have shown non-inferiority of laparoscopy and benefit in perioperative outcome 

parameters at least in early GBC. 39 40 41 42Experts recommended that  MIS (laparoscopic 

/robotic) can be offered in early GBC. It was specifically recommended that these resections 

should be performed by HPB surgeons at centers experienced in MIS. (CS 49 ) Currently there 

is no evidence to support the MIS approach in advanced GBC and it cannot be recommended 

as a routine.  

Borderline resectable / locally advanced GBC (BR/LA- GBC) -  

Most experts agreed to the concept of BR- GBC. In this consensus, ‘BR’ and ‘ LA resectable’ 

GBC were considered similar terms. ‘LA unresectable’ was grouped separately. CQs were 

provided with the clinicoradiologic situations that could be considered ‘BR/LA’ and experts 

were expected to classify them into one of the above options.  

Non metastatic GBC  patients with type 1 or type 2 perihilar blocks and patients with significant 

regional lymphadenopathy were unanimously classified as BR- GBC.(CS 54) Similarly, iGBC 



with any one of the following factors:1. Residual mass in GB fossa  2. Histologically confirmed 

nodal disease or radiologic N2 nodes  3. Involvement of bile duct causing OJ (Type I/II Block) 

was also classified as BR/LA potentially resectable cancer.(CS 59)  However there was 

significant overlap in experts interpretation of  need for upfront systemic therapy, technical 

resectability of these situations and consensus could not be achieved for a few statements.  

PET-CT evaluation in LA GBC may upstage a significant proportion of patients. It helps define 

intent, prognosticate and change management plans as necessary early in the course of disease 

management.  43 44 PET-CT was recommended to stage locally advanced disease. PET was also 

suggested as an investigation which may aid response assessment after neoadjuvant therapy. 

(CS 66, 72) 

In view of high mortality and morbidity and limited survival benefit gain , there was a clear 

consensus that current evidence does not support extended resections like 

hepatopancreaticoduodenectomy or major vascular resection with major hepatectomy for 

GBC. (CS 67, 68) These procedures are practiced at very few centres across the world and 

most of these centres would offer such resections to a select few  patients after initial systemic 

chemotherapy. Resectability in these situations would depend on the practice at a particular 

centre. 45 46 47 

Metastatic GBC and palliation  

Palliative chemotherapy should be administered in metastatic and locally advanced 

unresectable GBC.(CS 75) Surgical palliation is associated with significant morbidity and 

mortality particularly in patients where performance status is already affected. Generally , 

surgical options should be offered only when absolutely indicated or when endoscopic or 

percutaneous options either fail or are not available. Obstructive jaundice can be effectively 

addressed by endoscopic or percutaneous approaches. (CS 76,77)  Even for situations 

involving colonic or gastroduodenal obstruction, endoscopic stent placement can prevent a 



morbid laparotomy in advanced GBC patients and they should be assessed for feasibility of 

this intervention. 48 Palliative surgery (biliary bypass, gastric bypass) has very limited clinical 

benefit in the era of stenting. (CS 74)  49 Palliative cholecystectomy has no benefit in metastatic 

GBC.(CS 73)  

Discussion -  

This is the first international effort under the auspices of IHPBA and APHPBA, which adopted 

a modified Delphi process to develop consensus recommendations on GBC.  

Consensus could be achieved on more than 90% of clinical questions.  Recommendations cover 

most aspects of GBC management and contemporary contentious issues. Definitions for radical 

and extended  cholecystectomy, the extent of liver resection and lymph node dissection, and 

definitions of BR and LA- GBC are some of the important aspects covered by this consensus 

process.  

Major issues lacking consensus  

Smoking as a risk factor for GBC  

The lack of consensus on smoking as an independent risk factor for GBC was an important 

finding of this study. The role of smoking was highly debated among the experts. A few studies 

do suggest smoking as a risk factor for GBC. This association has  been reported to have 

regional variation , dose response relationship and synergistic effect with other risk factors like 

diabetes mellitus and alcohol intake. 50 51 However, there are a few important negative studies.  

52 53  54  

Experts suggested that specific prospective evidence needs to be stronger to associate smoking 

as an independent risk factor for GBC. Presently, the influence of other well-established risk 

factors appears to overshadow any direct link between smoking and GBC. Moreover, 

geographical factors may further complicate the relationship between cigarette smoking and 



GBC risk. It is accepted as a general risk factor for solid organ cancers. However, consensus 

was not achieved to associate smoking as a specific independent  risk factor for GBC.  

Extent of liver resection in T3 GBC  

The extent of liver resection in GBC surgery has always remained an important debate. Some 

studies suggest avoidance of liver resection for T2a ( peritoneal ) GBC. 55 Others recommend 

a formal segment IVB-V resection for any T2-T3 GBC and a few argue for margin negative 

wedge resection for the same extent of liver involvement. 56 57 Formal segment IVB -V 

resection may not necessarily provide survival benefit , can be technically demanding and is 

associated with slightly higher morbidity as compared to wedge resection. 58 59 

This divide did affect the consensus process. Though consensus was achieved for T2 GBC 

where most experts agreed to the adequacy of margin negative wedge  resection,  opinions on 

the approach to T3 GBC were divided. With a nearly equal number of supporters for wedge 

and formal segment IVB-V resection, experts suggested that both need to be considered 

acceptable for T3 GBC. Surgeon discretion will guide the extent of surgery. The aim of surgery 

should be R0 resection.  

Experts also discussed that recommendations about  2 or 3 cm margins in wedge resection are 

arbitrary. Larger margins are aimed to achieve pathologically negative margins. Resection 

should include the wedge wide enough to achieve pathologically negative margins.  

Role of 16b1 lymph node sampling during surgery for GBC 

Few studies have suggested the benefit of radical surgery in patients with a limited 16b1 disease 

burden and /or good response to chemotherapy. Some of these patients experience improved 

survival than those who receive only palliative chemotherapy if an R0 resection can be 

performed. 60 61  62 However , outcome in majority of the patients with 16b1 lymph node 

metastasis  is similar to those with distant metastasis. Patient selection, extent of resection and 

overall benefit over standard systemic chemotherapy remain debatable. 63 64  Experts uniformly 



suggested that 16b1 station should be considered metastatic disease and surgery cannot be 

recommended as a standard practice.   

Station 16b1 sampling is performed during  surgery for GBC at some centres and has been 

reported to prevent non therapeutic radical resection in up to 20% of the cases. ( 36 Agarwal 

AK)  A proportion of experts did support this practice. However, there was no consensus for 

routine 16b1 sampling and frozen section analysis during surgery. The consensus was not 

achieved even for selective use of this practice for T2 GBC and beyond. Experts pointed 

towards recently improved preoperative evaluation and increased use of PET scan in metastatic 

work up  and suggested a low threshold for biopsy in suspicious cases. Lack of availability of 

frozen section facilities at many centres also influenced against making this a standard 

recommendation.  

Optimal time for re-operation for iGBC   

More than 80% patients iGBC are pT2 or T3 and they benefit with completion radical 

cholecystectomy. pT and N stage , R0 resection and the  presence of residual disease are the 

main determinants of prognosis. 65 66 67 Majority of experts did believe that the  timing of 

surgery is also an important prognostic factor. Median time for reoperation in many countries 

is nearly 8 weeks or more. 68 There is wide variation in the recommended timing of completion 

surgery in the literature. Studies have recommended early surgery within 4 weeks, 4 to 8 weeks 

and even 10-14 weeks and some suggest the outcome may be  independent of the time of 

surgery. 69 70 71 72 Essentially there was consensus on the ideal time for completion radical 

cholecystectomy for iGBC.  

Major achievements of the consensus process  

Definitions of oncologic operations for GBC  

Definitions of oncologic operations for GBC in different clinical situations and surgical extent 

needed clarity. Literature previously has used varied terminologies such as  radical, completion, 



extended, revision etc to describe radical operation for GBC or iGBC. The word ‘radical’ 

suggests resection for oncologic safety. Whereas the word ‘Extended’ intends to describe the 

extent of resection. It was suggested that the term ‘extended’ should be used to mean resection 

beyond the usual routine and should not be used to describe standard radical operation for GBC. 

Standardisation of definitions and terms as suggested in this consensus can bring uniformity in 

future reporting of literature on GBC.  

Definition of standard lymphadenectomy for GBC  

Prognostic analysis studies have suggested that the number of dissected nodes and lymph node 

ratio are important predictors of prognosis in GBC.  Lymph node dissection during surgery 

should include all the  primary drainage sites. For proper staging, it is recommended that a 

minimum of 4 to 6 lymph nodes should be dissected. 73 74 This ensures quality of resection and 

proper staging , allows for better prognostication and may contribute to improvement in  

disease specific survival. 75  76 77 

It was recommended that , standard lymphadenectomy (D2) for radical cholecystectomy 

includes dissection of the conventional level 1 ( nodes along cystic duct or the common bile 

duct)  and level  2 ( nodes located posterosuperior to the head of the pancreas and around the 

portal vein/hepatic arteries)  lymph nodes. This includes lymph node stations 8 , 12c, 12b, 12a, 

12p, and 13a.  Any lymph node dissection beyond this template should be labelled as  

‘extended’ resection.  

BR/LA – GBC  

The majority of the experts agreed to the concept of BR/LA-GBC .  One of the important 

aspects of this consensus was to understand global practice on LA GBC and understand what 

experts believe constitutes BR /LA GBC.  Few centres have previously attempted to define 

these terms.  However, global consensus on these terms and approach to management is 

lacking. GBCs with a presumed high risk of recurrence and  the possibility of margin-positive 



resection or non-resectability may be categorised as BR/LA -GBC. There was consensus that 

these patients may benefit from neoadjuvant therapy. It has a potential to downsize a significant 

proportion of locally advanced GBCs and improve resectability and margin negative resections 

and has shown to benefit node positive patients. 78 79 80 

There was notable variation in the interpretation of each scenario among the experts. What 

some considered ‘borderline resectable’ others labelled it ‘ resectable’. Similarly, situations 

which few experts considered BR/LA resectable others classified them as unresectable. 

However consensus could be achieved in the majority clinical questions of this subject.  

GBC with more than 2cm contiguous liver involvement and single extrahepatic organ ( 

stomach, duodenum, colon ) involvement which are technically resectable were the two main 

clinical scenarios where expert opinion was divided. These are essentially T3 GBCs as per 

AJCC TNM classification ( 8th edition). 32Amin  Stratified by T stage , GBC survival drops 

significantly for stage T3 ( 8-28%) when compared to T1/T2 (100-50%) . T3 GBC patients 

have higher chances of margin positive resections and most of these patients also have node 

positive disease. 81 Higher T stage, nodal involvement and positive margins are  associated 

with reduced survival in GBC.  82   Though the majority of experts considered this as a 

technically resectable GBC others did point to a relatively advanced nature and potentially 

poorer survival outcome among these patients. There was no consensus to define these 

situations as BR- GBC. Defining BR and LA GBC and indications for neoadjuvant therapy 

remains a work in progress and needs to be discussed further. 

Strengths and Limitations  

The systematic application of the modified Delphi process, and the participation of experts 

across the world representing various continents and countries with different incidence and 

management strategies on GBC are important strengths of this study. As most participants were 

surgeons, the study has predominantly focussed on addressing clinicopathologic and surgical 



management of GBC. Issues about systemic therapy in advanced cancers, adjuvant therapy, 

newer immunotherapeutic drugs, the role of radiotherapy  etc are being addressed by a separate 

expert group of medical oncologists.  

Expert participation for the online round and in-person round during APHPBA 2023 in 

Bengaluru was less than in the first two rounds. A few experts were not able to attend the online 

meeting because of differences in time zones and busy schedules. Facility for online 

participation was provided even during in-person meetings in Bengaluru as few experts could 

not travel to India for the meeting. Approval of these experts regarding the results of the 

consensus was sought by mail later.  

Conclusion  

This is the first international Delphi consensus on GBC. These recommendations provide 

uniform terminology and practical clinical guidelines on the current management of GBC. 

Unresolved contentious issues like borderline resectable/ locally advanced GBC need to be 

addressed by future clinical studies.  

 

Acknowledgements  

 

Conflict of Interest – Each Author to kindly mention if any in the reply mail  

 

Funding Source  

 

References  

 



 
1 Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018: GLOBOCAN 

estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin 2018; 68(6): 

394-424. 

2 Jarnagin WR, Ruo L, Little SA, et al. Patterns of initial disease recurrence after resection of gallbladder 

carcinoma and hilar cholangiocarcinoma: implications for adjuvant therapeutic strategies. Cancer 2003; 98(8): 

1689-700.  

3  Lazcano-Ponce EC, Miquel JF, Muñoz N, et al. Epidemiology and molecular pathology of gallbladder cancer. 

CA: Cancer J Clin. 2001. 2001;51(6):349–364.  

4 Rodrigues PM, Olaizola P, Paiva NA, et al. Pathogenesis of Cholangiocarcinoma. Annu Rev Pathol 2021; 16: 

433-63. 

5 Barreto SG, Dutt A, Chaudhary A. A genetic model for gallbladder carcinogenesis and its dissemination. Ann 

Oncol 2014; 25(6): 1086-97. 

6 Ouyang G, Liu Q, Wu Y, et al. The global, regional, and national burden of gallbladder and biliary tract cancer 

and its attributable risk factors in 195 countries and territories, 1990 to 2017: A systematic analysis for the Global 

Burden of Disease Study 2017. Cancer 2021; 127(13): 2238-50. 

7 Susan Humphrey-Murto, Timothy J Wood, Carol Gonsalves, Kelly Mascioli, Lara Varpio. The Delphi Method 

Acad Med 2020; 95: 168) 

8 Beidedrbeck D, Frevel N, von der Gracht A heiko, Schmidt SL, Schweitzer VM. Preparing, conducting and 

analysing Delphi surveys: Cross-disciplinary practices, new directions and advancements. MethodsX 2021; 8: 

101401 

9 Copson ER, Abraham JE, Braybrooke JP, Cameron D, McIntosh SA, Michie CO et al. Expert UK consensus on 

the definition of high risk of recurrence in HER-2-negative early breast cancer: A modified Delphi technique. The 

Breast 2023; 72: 103582 

10 Kopp RM, Galanternik F, Schutz FA, Kater F, Ramos-Esquivel A, Neciosup S et al. Latin American Consensus 

for the Evaluation and Treatment of Patients with Metastatic/Locally Advanced Urothelial carcinoma. JCO Global 

Oncology 2024; 10:e2300244 

11 Surges SM, Brunsch H, Jaspers B, Apostolidis K, Cardone A, Centeno C et al. Revised European Association 

for Palliative Care (EAPC) recommended framework on palliative sedation: An international Delphi study. 

Palliative Med 2024; 1-16 



 
12 Barrett D, Heale R. What are Delphi studies? Evid Based Nurs. 2020 Jul;23(3):68-69. doi: 10.1136/ebnurs-

2020-103303. Epub 2020 May 19. PMID: 32430290.  

13 Nasa P, Jain R, Juneja D. Delphi methodology in healthcare research: How to decide its appropriateness. World 

J Methodol 2021; 11(4): 116-29. 

14 Rawla P, Sunkara T, Thandra KC, Barsouk A. Epidemiology of gallbladder cancer. Clin Exp Hepatol. 2019 

May;5(2):93-102. doi: 10.5114/ceh.2019.85166. Epub 2019 May 23. PMID: 31501784; PMCID: PMC6728871. 

15 Ferlay J, Ervik M, Lam F, et al. Global cancer observatory: cancer today. Lyon, France: International Agency 

for Research on Cancer; Available from: https://gco.iarc.fr/today. Accessed 20 December 2018. 

16 Espinoza JA, Bizama C, García P, Ferreccio C, Javle M, Miquel JF, Koshiol J, Roa JC. The inflammatory 

inception of gallbladder cancer. Biochim Biophys Acta. 2016 Apr;1865(2):245-54. 

17 Mhatre S, Rajaraman P, Chatterjee N, Bray F, Goel M, Patkar S, Ostwal V, Patil P, Manjrekar A, Shrikhande 

SV, Badwe R. Mustard oil consumption, cooking method, diet and gallbladder cancer risk in high‐and low‐risk 

regions of India. International journal of cancer. 2020 Sep 15;147(6):1621-8. 

18 Pandey M. Environmental pollutants in gallbladder carcinogenesis. Journal of surgical oncology. 2006 Jun 

15;93(8):640-3. 

19 Stephen AE, Berger DL. Carcinoma in the porcelain gallbladder: a relationship revisited. Surgery. 2001 Jun 

1;129(6):699-703. 

20 Morimoto, Masaya, Takahiro Matsuo, and Nobuyoshi Mori. 2021. "Management of Porcelain Gallbladder, Its 

Risk Factors, and Complications: A Review" Diagnostics 11, no. 6: 1073. 

https://doi.org/10.3390/diagnostics11061073 

21 Nabatame N, Shirai Y, Nishimura A, Yokoyama N, Wakai T, Hatakeyama K. High risk of gallbladder 

carcinoma and segmental type of adenomyomatosis of the gallbladder. J Exp Clin Cancer Res 2004; 23: 593-598 

22 Morikawa T, Okabayashi T, Shima Y, Sumiyoshi T, Kozuki A, Saisaka Y, Tokumaru T, Sui K, Iwata J, 

Matsumoto M, Morita S. Adenomyomatosis concomitant with primary gallbladder carcinoma. Acta Medica 

Okayama. 2017;71(2):113-8. 

23 Ryu, Seungho MD, PhD1,2,3; Chang, Yoosoo MD, PhD1,2,3; Yun, Kyung Eun MD, PhD2; Jung, Hyun-Suk 

MD2; Shin, Jun Ho MD, PhD4; Shin, Hocheol MD, PhD2,5. Gallstones and the Risk of Gallbladder Cancer 

Mortality: A Cohort Study. American Journal of Gastroenterology 111(10):p 1476-1487, October 2016. | DOI: 

10.1038/ajg.2016.345 

https://gco.iarc.fr/today


 
24 Lowenfels AB, Lindström CG, Conway MJ, Hastings PR. Gallstones and risk of gallbladder cancer. Journal of 

the national cancer institute. 1985 Jul 1;75(1):77-80. 

25 Vicente Cid, Claudio Vargas, Iris Delgado, Mauricio Apablaza, Meredith S Shiels, Allan Hildesheim, Jill 

Koshiol, Catterina Ferreccio, Gallbladder cancer mortality in Chile: Has the government program targeting young 

gallstone patients had an impact?, American Journal of Epidemiology, 2024;, 

kwae027, https://doi.org/10.1093/aje/kwae027 

26 Kieran G Foley, Zena Riddell, Bernadette Coles, S Ashley Roberts, Brian H Willis, Risk of developing 

gallbladder cancer in patients with gallbladder polyps detected on transabdominal ultrasound: a systematic review 

and meta-analysis, British Journal of Radiology, Volume 95, Issue 1137, 1 September 2022, 

20220152, https://doi.org/10.1259/bjr.20220152 

27 Fujiwara K, Abe A, Masatsugu T, Hirano T, Sada M. Effect of gallbladder polyp size on the prediction and 

detection of gallbladder cancer. Surgical Endoscopy. 2021 Sep;35:5179-85. 

28 Huang CS, Lien HH, Jeng JY, Huang SH. Role of laparoscopic cholecystectomy in the management of polypoid 

lesions of the gallbladder. Surgical Laparoscopy Endoscopy & Percutaneous Techniques. 2001 Aug 1;11(4):242-

7. 

29 Jamal K, Ratansingham K, Siddique M, Nehra D. Routine histological analysis of a macroscopically normal 

gallbladder–a review of the literature. International Journal of Surgery. 2014 Sep 1;12(9):958-62. 

30 Olthof PB, Metman MJ, de Krijger RR, Scheepers JJ, Roos D, Dekker JW. Routine pathology and postoperative 

follow‐up are not cost‐effective in cholecystectomy for benign gallbladder disease. World journal of surgery. 2018 

Oct;42(10):3165-70. 

31 K Søreide, R V Guest, E M Harrison, T J Kendall, O J Garden, S J Wigmore, Systematic review of management 

of incidental gallbladder cancer after cholecystectomy, British Journal of Surgery, Volume 106, Issue 1, January 

2019, Pages 32–45, https://doi.org/10.1002/bjs.11035 

32 Amin MB, Edge S, Greene F, et al. AJCC Cancer Staging Manual. 8th ed. New York, NY: Springer; 2017 

33 Abramson MA, Pandharipande P, Ruan D, Gold JS, Whang EE. Radical resection for T1b gallbladder cancer: 

a decision analysis. HPB. 2009 Dec 1;11(8):656-63. 

34 You, Dong Do MD; Lee, Hyung Geun MD; Paik, Kwang Yeol MD; Heo, Jin Seok MD; Choi, Seong Ho MD; 

Choi, Dong Wook MD. What Is an Adequate Extent of Resection for T1 Gallbladder Cancers?. Annals of Surgery 

247(5):p 835-838, May 2008. | DOI: 10.1097/SLA.0b013e3181675842 

https://doi.org/10.1093/aje/kwae027
https://doi.org/10.1259/bjr.20220152
https://doi.org/10.1002/bjs.11035


 
35 Maker AV, Butte JM, Oxenberg J, Kuk D, Gonen M, Fong Y, Dematteo RP, D'Angelica MI, Allen PJ, Jarnagin 

WR. Is port site resection necessary in the surgical management of gallbladder cancer? Ann Surg Oncol. 2012 

Feb;19 (2):409-17. 

36 Fuks D, Regimbeau JM, Pessaux P, Bachellier P, Raventos A, Mantion G, Gigot JF, Chiche L, Pascal G, 

Azoulay D, Laurent A, Letoublon C, Boleslawski E, Rivoire M, Mabrut JY, Adham M, Le Treut YP, Delpero JR, 

Navarro F, Ayav A, Boudjema K, Nuzzo G, Scotte M, Farges O. Is port-site resection necessary in the surgical 

management of gallbladder cancer? J Visc Surg. 2013 Sep;150(4):277-84. 

37 Agarwal AK, Kalayarasan R, Javed A, Gupta N, Nag HH. The role of staging laparoscopy in primary gall 

bladder cancer--an analysis of 409 patients: a prospective study to evaluate the role of staging laparoscopy in the 

management of gallbladder cancer. Ann Surg. 2013 Aug;258(2):318-23 

38 Goere D, Wagholikar GD, Pessaux P, Carrère N, Sibert A, Vilgrain V, Sauvanet A, Belghiti J. Utility of staging 

laparoscopy in subsets of biliary cancers : laparoscopy is a powerful diagnostic tool in patients with intrahepatic 

and gallbladder carcinoma. Surg Endosc. 2006 May; 20 (5):721-5. 

39 Lee, Jong Woo, Jae Hyun Kwon, and Jung Woo Lee. 2022. "Oncologic and Long-Term Outcomes of 

Laparoscopic and Open Extended Cholecystectomy for Gallbladder Cancer" Journal of Clinical Medicine11, no. 

8: 2132. https://doi.org/10.3390/jcm11082132 

40 Kim, S., Yoon, YS., Han, HS. et al. Laparoscopic extended cholecystectomy for T3 gallbladder cancer. Surg 

Endosc 32, 2984–2985 (2018). https://doi.org/10.1007/s00464-017-5952-8 

41 Nag, Hirdaya Hulas; Sachan, Ashish; Nekarakanti, Phani Kumar. Laparoscopic versus open extended 

cholecystectomy with bi-segmentectomy (s4b and s5) in patients with gallbladder cancer. Journal of Minimal 

Access Surgery 17(1):p 21-27, Jan–Mar 2021. | DOI: 10.4103/jmas.JMAS_98_19 

42 Nandy K, Patkar S, Varty G, Shah T, Goel M. Outcomes of Robotic Surgery in a Single-institution, High-

volume Hepatobiliary Oncology Unit. Indian Journal of Surgical Oncology. 2024 Jan 16:1-8. 

43 Patkar S, Chaturvedi A, Goel M, Rangarajan V, Sharma A, Engineer R. Role of positron emission tomography-

contrast enhanced computed tomography in locally advanced gallbladder cancer. J Hepatobiliary Pancreat Sci. 

2020 Apr;27(4):164-170. doi: 10.1002/jhbp.712. Epub 2020 Feb 17. PMID: 31945262. 

44 Goel S, Aggarwal A, Iqbal A, Gupta M, Rao A, Singh S. 18-FDG PET-CT should be included in preoperative 

staging of gall bladder cancer. Eur J Surg Oncol. 2020 Sep;46(9):1711-1716. doi: 10.1016/j.ejso.2020.04.015. 

Epub 2020 Apr 15. PMID: 32331985. 



 
45 Fancellu A, Sanna V, Deiana G, Ninniri C, Turilli D, Perra T, Porcu A. Current role of 

hepatopancreatoduodenectomy for the management of gallbladder cancer and extrahepatic cholangiocarcinoma: 

A systematic review. World J Gastrointest Oncol. 2021 Jun 15;13(6):625-637. doi: 10.4251/wjgo.v13.i6.625. 

PMID: 34163578; PMCID: PMC8204357. 

46 Aoki, Taku MD, PhD; Sakamoto, Yoshihiro MD, PhD; Kohno, Yoshiharu MD; Akamatsu, Nobuhisa MD, PhD; 

Kaneko, Junichi MD, PhD; Sugawara, Yasuhiko MD, PhD; Hasegawa, Kiyoshi MD, PhD; Makuuchi, Masatoshi 

MD, PhD; Kokudo, Norihiro MD, PhD. Hepatopancreaticoduodenectomy for Biliary Cancer: Strategies for Near-

zero Operative Mortality and Acceptable Long-term Outcome. Annals of Surgery 267(2):p 332-337, February 

2018. | DOI: 10.1097/SLA.0000000000002059 

47 Endo I, Hirahara N, Miyata H, Yamamoto H, Matsuyama R, Kumamoto T, Homma Y, Mori M, Seto Y, 

Wakabayashi G, Kitagawa Y. Mortality, morbidity, and failure to rescue in hepatopancreatoduodenectomy: an 

analysis of patients registered in the National Clinical Database in Japan. Journal of Hepato‐Biliary‐Pancreatic 

Sciences. 2021 Apr;28(4):305-16. 

48 Del Piano M, Ballarè M, Montino F, Todesco A, Orsello M, Magnani C, Garello E. Endoscopy or surgery for 

malignant GI outlet obstruction?. Gastrointestinal endoscopy. 2005 Mar 1;61(3):421-6. 

49 Boghossian MB, Funari MP, De Moura DT, McCarty TR, Sagae VM, Chen YI, Mendieta PJ, Neto FL, Bernardo 

WM, Dos Santos ME, Chaves FT. EUS-guided gastroenterostomy versus duodenal stent placement and surgical 

gastrojejunostomy for the palliation of malignant gastric outlet obstruction: a systematic review and meta-analysis. 

Langenbeck's Archives of Surgery. 2021 Sep;406:1803-17. 

50 Park JH, Hong JY, Han K. Threshold dose-response association between smoking pack-years and the risk of 

gallbladder cancer: A nationwide cohort study. Eur J Cancer. 2023 Feb;180:99-107. doi: 

10.1016/j.ejca.2022.11.031. Epub 2022 Dec 9. PMID: 36592508. 

51  Lin Y, Kawai S, Sasakabe T, Kurosawa M, Tamakoshi A, Kikuchi S; JACC Study Group. Associations between 

cigarette smoking and biliary tract cancer by anatomic subsite and sex: a prospective cohort study in Japan. Cancer 

Causes Control. 2022 Nov;33(11):1335-1341. doi: 10.1007/s10552-022-01600-y. Epub 2022 Aug 27. PMID: 

36030296; PMCID: PMC9519710. 

52 McGee EE, Jackson SS, Petrick JL, Van Dyke AL, Adami HO, Albanes D, et al. Smoking, Alcohol, and Biliary 

Tract Cancer Risk: A Pooling Project of 26 Prospective Studies. J Natl Cancer Inst. 2019 Dec 1;111(12):1263-

1278. doi: 10.1093/jnci/djz103. PMID: 31127946; PMCID: PMC6910180 



 
53 Lugo A, Gallus S. Reply to: Comments to "Should we consider gallbladder cancer a new smoking-related 

cancer? A comprehensive meta-analysis focused on dose-response relationships". Int J Cancer. 2020 Jul 

15;147(2):595-596. doi: 10.1002/ijc.32997. Epub 2020 Apr 24. PMID: 32239678. 

54  Wenbin D, Zhuo C, Zhibing M, Chen Z, Ruifan Y, Jie J, Cheng Q, Zhenming G. The effect of smoking on the 

risk of gallbladder cancer: a meta-analysis of observational studies. Eur J Gastroenterol Hepatol. 2013 

Mar;25(3):373-9. doi: 10.1097/MEG.0b013e32835a870b. PMID: 23085578. 

55 Lee H, Choi DW, Park JY, Youn S, Kwon W, Heo JS, Choi SH, Jang KT. Surgical Strategy for T2 Gallbladder 

Cancer According to Tumor Location. Ann Surg Oncol. 2015 Aug;22(8):2779-86. doi: 10.1245/s10434-014-

4300-7. Epub 2014 Dec 18. PMID: 25519930. 

56 Wang Z, Liu H, Huang Y, Wang J, Li J, Liu L, Huang M. Comparative analysis of postoperative curative effect 

of liver wedge resection and liver IVb + V segment resection in patients with T2b gallbladder cancer. Front Surg. 

2023 Mar 17;10:1139947. doi: 10.3389/fsurg.2023.1139947. PMID: 37009611; PMCID: PMC10063879. 

57 Matsui S, Tanioka T, Nakajima K, Saito T, Kato S, Tomii C, Hasegawa F, Muramatsu S, Kaito A, Ito K. 

Surgical and Oncological Outcomes of Wedge Resection Versus Segment 4b + 5 Resection for T2 and T3 

Gallbladder Cancer: a Meta-Analysis. J Gastrointest Surg. 2023 Sep;27(9):1954-1962. doi: 10.1007/s11605-023-

05698-6. Epub 2023 May 23. PMID: 37221386. 

58 Chen M, Cao J, Xiang Y, Ma X, Bai Y, Lai Q, Tong C, Ma Z, Topatana W, Hu J, Li S, Juengpanich S, Yu H, 

Cai X. Hepatectomy strategy for T2 gallbladder cancer between segment IVb and V resection and wedge 

resection: A propensity score-matched study. Surgery. 2021 Jun;169(6):1304-1311. doi: 

10.1016/j.surg.2020.12.039. Epub 2021 Feb 5. PMID: 33551070. 

59 Horiguchi A, Miyakawa S, Ishihara S, Miyazaki M, Ohtsuka M, Shimizu H, Sano K, Miura F, Ohta T, Kayahara 

M, Nagino M, Igami T, Hirano S, Yamaue H, Tani M, Yamamoto M, Ota T, Shimada M, Morine Y, Kinoshita 

H, Yasunaga M, Takada T. Gallbladder bed resection or hepatectomy of segments 4a and 5 for pT2 gallbladder 

carcinoma: analysis of Japanese registration cases by the study group for biliary surgery of the Japanese Society 

of Hepato-Biliary-Pancreatic Surgery. J Hepatobiliary Pancreat Sci. 2013 Jun;20(5):518-24. doi: 10.1007/s00534-

012-0584-9. Erratum in: J Hepatobiliary Pancreat Sci. 2014 Jan;21(1):86. PMID: 23430053. 

60 Patkar S, Patel S, Kazi M, Goel M. Radical surgery for stage IV gallbladder cancers: Treatment strategies in 

patients with limited metastatic burden. Ann Hepatobiliary Pancreat Surg. 2023 May 31;27(2):180-188. doi: 

10.14701/ahbps.22-111. Epub 2023 Mar 8. PMID: 36882899; PMCID: PMC10201066. 



 
61 Kang MJ, Song Y, Jang JY, Han IW, Kim SW. Role of radical surgery in patients with stage IV gallbladder 

cancer. HPB (Oxford). 2012 Dec;14(12):805-11. doi: 10.1111/j.1477-2574.2012.00544.x. Epub 2012 Aug 20. 

PMID: 23134181; PMCID: PMC3521908. 

62 Aggarwal A, Goel S, Sayed AI, Goel V, Talwar V, Singh S. Interaortocaval Lymph Node Metastasis in 

Gallbladder Cancer: Is It Regional Node or Metastatic Disease? J Gastrointest Cancer. 2023 Dec;54(4):1252-

1260. doi: 10.1007/s12029-023-00914-7. Epub 2023 Feb 2. PMID: 36729244. 

63 Nishio H, Nagino M, Ebata T, Yokoyama Y, Igami T, Nimura Y. Aggressive surgery for stage IV gallbladder 

carcinoma; what are the contraindications? J Hepatobiliary Pancreat Surg. 2007;14(4):351-7. doi: 

10.1007/s00534-006-1187-0. Epub 2007 Jul 30. PMID: 17653632. 

64 Ghosh NK, R, Singh A, et al. Retroperito- neal Lymph Node Metastasis in Gallbladder Cancer: As Bad as 

Distant Metastasis. South Asian J Cancer 2022;11(3):195–200. 

65 Pawlik TM, Gleisner AL, Vigano L, Kooby DA, Bauer TW, Frilling A, Adams RB, Staley CA, Trindade EN, 

Schulick RD, Choti MA, Capussotti L. Incidence of finding residual disease for incidental gallbladder carcinoma: 

implications for re-resection. J Gastrointest Surg. 2007 Nov;11(11):1478-86; discussion 1486-7. doi: 

10.1007/s11605-007-0309-6. Epub 2007 Sep 11. PMID: 17846848. 

66 Lendoire JC, Gil L, Duek F, Quarin C, Garay V, Raffin G, Rivaldi M, Alejandra O, Imventarza O. Relevance 

of residual disease after liver resection for incidental gallbladder cancer. HPB (Oxford). 2012 Aug;14(8):548-53. 

doi: 10.1111/j.1477-2574.2012.00498.x. Epub 2012 Jun 8. PMID: 22762403; PMCID: PMC3406352. 

67 Chaudhari, Vikram A., et al. "Incidental Gallbladder Cancer-Current Recommendations and Management 

Protocols." Indian Journal of Surgery, vol. 83, no. Suppl 4, Oct. 2021, pp. 845+. Gale OneFile: Health and 

Medicine, link.gale.com/apps/doc/A695327730/HRCA?u=anon~73ad17f6&sid=googleScholar&xid=3546958d. 

Accessed 17 Mar. 2024. 

68 Shukla PJ, Barreto G, Kakade A, Shrikhande SV. Revision surgery for incidental gallbladder cancer: factors 

influencing operability and further evidence for T1b tumours. HPB (Oxford). 2008;10(1):43-7. doi: 

10.1080/13651820701867794. PMID: 18695758; PMCID: PMC2504853. 

69 Ethun CG, Postlewait LM, Le N, Pawlik TM, Buettner S, Poultsides G, Tran T, Idrees K, Isom CA, Fields RC, 

Jin LX, Weber SM, Salem A, Martin RC, Scoggins C, Shen P, Mogal HD, Schmidt C, Beal E, Hatzaras I, Shenoy 

R, Kooby DA, Maithel SK. Association of Optimal Time Interval to Re-resection for Incidental Gallbladder 

Cancer With Overall Survival: A Multi-Institution Analysis From the US Extrahepatic Biliary Malignancy 



 
Consortium. JAMA Surg. 2017 Feb 1;152(2):143-149. doi: 10.1001/jamasurg.2016.3642. Erratum in: JAMA 

Surg. 2017 Feb 1;152(2):211. PMID: 27784058; PMCID: PMC5800764. 

70 Du J, Yang XW, Wen ZJ, Xue C, Wu YM, Wu MC, Zhang LL. Relationship between Prognosis and Time 

Interval from Cholecystectomy to Reoperation in Postoperative Incidental Gallbladder Carcinoma. Chin Med J 

(Engl). 2018 Oct 20;131(20):2503-2505. doi: 10.4103/0366-6999.243565. PMID: 30334540; PMCID: 

PMC6202608 

71 Shah S, Sweeney R, Wegner RE. Survival Benefit with Re-resection and Optimal Time to Re-resection in 

Gallbladder Cancer: a National Cancer Database Study. J Gastrointest Cancer. 2023 Dec;54(4):1331-1337. doi: 

10.1007/s12029-023-00934-3. Epub 2023 May 25. PMID: 37231186. 

72 Patkar S, Patel S, Gupta A, Ramaswamy A, Ostwal V, Goel M. Revision Surgery for Incidental Gallbladder 

Cancer-Challenging the Dogma: Ideal Timing and Real-World Applicability. Ann Surg Oncol. 2021 

Oct;28(11):6758-6766. doi: 10.1245/s10434-021-09687-4. Epub 2021 Feb 24. PMID: 33625635. 

73 Negi SS, Singh A, Chaudhary A. Lymph nodal involvement as prognostic factor in gallbladder cancer: location, 

count or ratio? J Gastrointest Surg. 2011 Jun;15(6):1017-25. doi: 10.1007/s11605-011-1528-4. Epub 2011 Apr 

13. PMID: 21487831. 

74 Liu GJ, Li XH, Chen YX, Sun HD, Zhao GM, Hu SY. Radical lymph node dissection and assessment: Impact 

on gallbladder cancer prognosis. World J Gastroenterol. 2013 Aug 21;19(31):5150-8. doi: 

10.3748/wjg.v19.i31.5150. PMID: 23964151; PMCID: PMC3746389. 

75 Amini N, Kim Y, Wilson A, Margonis GA, Ethun CG, Poultsides G, Tran T, Idrees K, Isom CA, Fields RC, 

Krasnick B, Weber SM, Salem A, Martin RC, Scoggins C, Shen P, Mogal HD, Schmidt C, Beal E, Hatzaras I, 

Shenoy R, Maithel SK, Pawlik TM. Prognostic Implications of Lymph Node Status for Patients With Gallbladder 

Cancer: A Multi-Institutional Study. Ann Surg Oncol. 2016 Sep;23(9):3016-23. doi: 10.1245/s10434-016-5243-

y. Epub 2016 May 5. PMID: 27150440; PMCID: PMC5450040. 

76 Shirai Y, Sakata J, Wakai T, Ohashi T, Ajioka Y, Hatakeyama K. Assessment of lymph node status in 

gallbladder cancer: location, number, or ratio of positive nodes. World J Surg Oncol. 2012 May 17;10:87. doi: 

10.1186/1477-7819-10-87. PMID: 22594526; PMCID: PMC3532237. 

 

77 Endo I, Shimada H, Tanabe M, Fujii Y, Takeda K, Morioka D, Tanaka K, Sekido H, Togo S. Prognostic 

significance of the number of positive lymph nodes in gallbladder cancer. J Gastrointest Surg. 2006 Jul-

Aug;10(7):999-1007. doi: 10.1016/j.gassur.2006.03.006. PMID: 16843870. 



 
78 Chaudhari VA, Ostwal V, Patkar S, Sahu A, Toshniwal A, Ramaswamy A, Shetty NS, Shrikhande SV, Goel 

M. Outcome of neoadjuvant chemotherapy in "locally advanced/borderline resectable" gallbladder cancer: the 

need to define indications. HPB (Oxford). 2018 Sep;20(9):841-847. doi: 10.1016/j.hpb.2018.03.008. Epub 2018 

Apr 26. PMID: 29706425. 

79 Ozer M, Goksu SY, Sanford NN, et al. A Propensity Score Analysis of Chemotherapy Use in Patients With 

Resectable Gallbladder Cancer. JAMA Netw Open. 2022;5(2):e2146912. 

doi:10.1001/jamanetworkopen.2021.46912 

80 Creasy JM, Goldman DA, Dudeja V, Lowery MA, Cercek A, Balachandran VP, Allen PJ, DeMatteo RP, 

Kingham TP, D'Angelica MI, Jarnagin WR. Systemic Chemotherapy Combined with Resection for Locally 

Advanced Gallbladder Carcinoma: Surgical and Survival Outcomes. J Am Coll Surg. 2017 May;224(5):906-

916. doi: 10.1016/j.jamcollsurg.2016.12.058. Epub 2017 Feb 13. PMID: 28216422; PMCID: PMC5409857 

81 Hwang KY, Yoon YI, Hwang S, Ha TY, Ahn CS, Kim KH, Moon DB, Song GW, Jung DH, Lee YJ, Park KM, 

Lee SG. Survival analysis following resection of AJCC stage III gallbladder carcinoma based on different 

combinations of T and N stages. Korean J Hepatobiliary Pancreat Surg. 2015 Feb;19(1):11-6. doi: 

10.14701/kjhbps.2015.19.1.11. Epub 2015 Feb 28. PMID: 26155271; PMCID: PMC4494090. 

82 Balakrishnan A, Barmpounakis P, Demiris N, Jah A, Spiers HVM, Talukder S, Martin JL, Gibbs P, Harper 

SJF, Huguet EL, Kosmoliaptsis V, Liau SS, Praseedom RK, Basu B, de Aretxabala X, Lendoire J, Maithel S, 

Branes A, Andersson B, Serrablo A, Adsay V; OMEGA Study Investigators. Surgical outcomes of gallbladder 

cancer: the OMEGA retrospective, multicentre, international cohort study. EClinicalMedicine. 2023 Apr 

13;59:101951. doi: 10.1016/j.eclinm.2023.101951. PMID: 37125405; PMCID: PMC10130604 


