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Incidental gallbladder cancer and its contemporary management:
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ABSTRACT

Gall bladder cancer (GBC) is the commonest malignancy of biliary tract. It is locally aggressive and potentially fatal
in most of the patients. With the rise in the number of laparoscopic cholecystectomies being performed worldwide,
incidental presentation of GBC is becoming common. The revelation of cancer for benign cholecystectomy presents a
challenge. Incidental GBC needs detailed evaluation that includes review of preoperative imaging, histopathology report
of cholecystectomy and high quality imaging to look for residual or metastatic disease. It is imperative to correctly stage
the disease to formulate the best treatment strategy. For assessment of disease, triple-phase Contrast Enhanced Computed
Tomography (CECT) scan and staging laparoscopy have definite roles; with Positron Emission Tomography and Computed
Tomography (PET/CT) useful in confirming suspicious lesions. The factors associated with poor prognosis is presence
of residual disease, lymphovascular invasion, grade of tumor and presence of metastatic lymph nodes. Neoadjuvant
chemotherapy can be employed for the patients who are not candidate for upfront re-resection. Surgery includes liver
excision and lymphadenectomy. Adjuvant therapy is indicated for higher stage tumor for improving survival, but response
rate is low. Evaluation of biomarkers can provide a target for novel therapy.
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INTRODUCTION advanced disease and a poor prognosis.™ It is the only GI
malignancy which is more common among women, with

One of the less common malignancies affecting the . = age of diagnosis in seventh decade. "

gastrointestinal (GI) system is gallbladder cancer (GBC).

However, it accounts for 80-95% of cancers in the biliary ~ Theincidence of GBC has risen in the past two decades, which

tract.? The malignancy is aggressive and potentially fatal,
with five year survival rates of 5-20% and a mean overall
survival of six months.!¥ Its incidence varies widely with
geographical location; being highest in northern India,
Pakistan, and Chile.** In up to 70% of patients, the diagnosis
is made incidentally post-cholecystectomy for presumed
benign conditions.*”! The rest of the patients present with
symptoms of abdominal pain, nausea/vomiting, anorexia,
weight loss, and jaundice, where the presence of ascites,
Gastrointestinal (GI) bleeding, and palpable mass indicate

is in consonance with the rising number of laparoscopic
cholecystectomies. The finding of malignancy for benign
cholecystectomy poses a challenge to the surgeon, as well as
causes distress to the patient; although the prognosis remains
favorable than those presenting with symptoms or signs
of cancer; as the former group has a less advanced T stage
and a lower tumor grade.! As per the literature, incidental
GBC (IGBC) is associated with solitary and larger gallstone
and essentially focal gallbladder wall thickening."” There
is a lot of debate whether all cholecystectomy specimen
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should be sent for routine histopathological examination.
However, studies have shown that routine histopathological
examination detects more GBCs than selective examination,
but some studies advocate both approaches.1

DIAGNOSIS AND STAGING

GBC tends to metastasize to lymph nodes, liver, peritoneum,
and lungs; therefore, accurate staging must be performed
once an IGBC is detected. It includes a detailed assessment
of the specimen for depth of invasion, cystic duct margin,
and presence of lymph node metastasis, if any. Thereafter,
high-quality cross-sectional imaging must be performed
to evaluate any residual disease. The investigations include
triple phase computed tomography (CT) of the chest,
abdomen, and pelvis or liver protocol magnetic resonance
imaging (MRI).

The CT scan of the abdomen most accurately helps to
evaluate involvement of the liver (local or metastatic), non-
regional lymph nodes, vascular invasion (hepatic arteries/
portal vein), invasion of adjacent organs (bile ducts/
duodenum/ colon), and peritoneal spread.'*! Pleural and
pulmonary metastases can be ruled out with a CT scan of
the chest. Liver parenchyma and bile ducts are best assessed
with MRI along with vascular invasion and regional lymph
nodes.!"”]

Fluorodeoxyglucose (FDG) - Positron Emission Tomography
(PET) has good sensitivity for evaluating residual or recurrent
disease; however, it does notlead to change in the management
significantly."® Therefore, routine addition of PET scan is
not advisable, especially with pT1la disease; as the utility in
finding additional disease or confirming equivocal findings
of CT scan are significantly less in IGBC.!" It should be used
selectively if the suspicion of non-regional or distant disease
is present on CT/MRI or the stage is pT1b or greater.”!

Staging laparoscopy is recommended for all patients with
GBC > pT1b before performing therapeutic laparotomy, as
the invasion into adjacent structures and involvement of
regional lymph nodes may not be evident on CT/MRI and
the rate of positive findings is as high as 23% for liver surface
disease and peritoneal deposits.”?!! In a study conducted
at Memorial Sloan-Kettering Cancer Center (MSKCC),
almost half of the 44 analyzed patients had disseminated
disease at laparoscopy.”? Staging laparoscopy is therefore
recommended for all cases of suspected or proven GBC to
reduce the incidence of non-therapeutic laparotomies.?!
Laparoscopic ultrasound can be employed whenever
available; to look for deeper lesions, the relationship of the
tumor with blood vessels, and the feasibility of achieving
adequate margins.
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ROLE OF NEOADJUVANT CHEMOTHERAPY
(SELECTING THE ADEQUATE TREATMENT
SEQUENCE)

Itiswellknown that GBCisanaggressive malignancy, and there
is a high risk of distant recurrence after curative surgery. This
reflects the systemic nature of disease and the requirement for
multi-modality treatment. A series has reported a favorable
response rate for RO resection (74.1%) and improved median
disease-free survival after neoadjuvant chemotherapy in
patients with residual disease after cholecystectomy as well as
GBC with a higher stage.!! This approach not only allows the
selection of patients for surgery, as the ones who progress on
chemotherapy can be spared the morbidities of major hepato-
biliary resection; but also treats micro-metastatic disease.
Such high-risk patients can be identified with stage T3 disease,
node positivity, poor differentiation, and residual disease as
seen with positive margins on cholecystectomy specimens or
imaging. However, this strategy must be carefully chosen as
the response rate in GBC is around 23% with gemcitabine and
platinum doublet™! and it risks local progression of disease
and impairment of the functional status of the patient who
is otherwise fit for surgery. This strategy can also be used as a
bridge measure, when surgery is not feasible, such as during
COVID-19 pandemic.

Re-resection

The current evidence recommends re-resection for all T1-T3
incidental GBCs except pT1la tumors, as there is a significant
improvement in overall survival with RO resection.**-2 Tt
is based on the rationale that these stages have a high rate
of residual disease, i.e., 54% in T1b/T2 disease and 87% in
T3™! and better survival after re-resection than those who
do not undergo surgery.* One, three, and five-year survival
rates of 76%, 54%, and 41%, respectively were reported for
the patients who underwent re-resection, as compared with
52%, 20%, and 15% for those who did not opt for resection.
Furthermore, this difference in survival had a significant
correlation with T-stage.* Re-resection for Tla tumors is
unnecessary as there is no overall survival benefit?**” and they
are cured by the cholecystectomy that has been performed

2291 They can be managed with observation, including

already.!
serial imaging and tumor markers. Few models have been
developed to predict residual or distant disease based on T
stage, tumor grade, and other pathological variables such as
lymphovascular/ perineural invasion.*®*!) One of the models
is depicted in Table 1P and this has been validated in a study
of 59 patients with IGBC.*? A recent study published for
Enhanced Recovery Pathway (ERP) in GBC resection, which
comprised 227 (55.6%) patients with IGBC, showed that a

good compliance with ERP leads to statistically significant
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Table 1: Gallbladder cancer risk predictive score.

Tumor stage

Tis/T1a 0

T1b 1

T2 2

T3/T4 3

Grade

Gl 1

G2 2

G3 3

LVI

Negative 1

Positive

PNI

Negative 1

Positive 2

Total risk (Score) Loco-regional Distant
residual (%) disease (%)

Low (3-4) 0 0

Intermediate (5-7) 24 3

High (8-10) 61 32

LVI: Lymphovascular Invasion, PNI: Perineural Invasion

better outcomes in terms of post-operative recovery, length of
hospital stay, and major post-operative complications.!

The following are the absolute contraindications to resection:

e Liver and peritoneal metastases.

e Malignant ascites.

e Para-aortic, paracaval, superior mesenteric artery, and/or
celiac artery lymph nodal involvement by the tumor.

e Hepato-duodenal ligament if involved extensively either
directly by tumor or through metastasis in the lymph
node.

e If the tumor encases or occludes major vessels (e.g.,
common hepatic artery or main portal vein).

The timing of re-resection has been found to impact overall
survival in a multi-institutional study. The cohort that was
operated between four and eight weeks after the initial
cholecystectomy in that study, had a significantly higher
overall survival than those who were operated less than four
weeks or more than eight weeks after the cholecystectomy.”**

Laparoscopic resection

The feasibility of laparoscopic surgery (resection with
lymphadenectomy) has recently been demonstrated in a
propensity score matched study of 104 patients with biliary
tumors. Out of those, 20 cases had gallbladder cancer.
Laparoscopic series resulted in lower blood loss, fewer blood
transfusions, shorter length of stay, and lower morbidity.
The number of lymph nodes harvested was similar to open

procedure.®! Laparoscopic radical surgery for gallbladder
cancer is a feasible option in expert hands.

Extent of resection

T1b tumors - If there are no contraindications for surgery,
then extended resection (liver tissue from segments IVb and
V) is reasonable. There is a survival advantage over patients
who undergo simple cholecystectomy by more than three
years. >

T2 tumors — The standard of care remains extended resection
forboth T2a and T2b tumors, although the prognosis is slightly
worse for the latter.””! It is based on the fact that up to 57% of
patients have residual disease after simple cholecystectomy.

T3 tumors - These patients should undergo extended
cholecystectomy with en-bloc resection of the involved
adjacent organs and may require major hepatic resection for
clearance. However, the extent of resection does not affect
survival but it is the tumor biology and stage that predict the
outcome.*!

T4 tumors - These tumors should be clinicallyidentified during
the initial cholecystectomy, hence does not meet the criteria of
the IGBC by definition. These are locally unresectable due to
the involvement of the portal vein, hepatic artery, or multiple
adjacent structures. Curative surgery is mostly unfruitful due
to the co-existence of metastatic disease.

Extent of liver resection

Several studies have been conducted to compare the role
of major hepatectomy, anatomical resection of contiguous
segment IV b and V, or wedge resection with adequate
margins.?>®*! As per the evidence till now, major hepatic
resection did not show any survival advantage and this
procedure is associated with increased morbidity. Therefore,
these procedures should be pursued in selected patients to
achieve an RO resection.!

Role of routine bile duct excision

Similarly, several retrospective studies have shown no
survival advantage of routine common bile duct excision,
with increased morbidity associated with the procedure.©*4
Even this procedure does not increase the lymph node yield.!!
Therefore, common bile duct excision is recommended in
selective cases to achieve RO resection.

Extent of lymph node dissection

In a 2009 Surveillance, Epidemiology and End Results (SEER)
study, which included 4,614 patients with T1b-T3 disease, it
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was found that pathological evaluation of even a single lymph
node showed significant median overall survival improvement
over the patients in whom no lymph node was evaluated.
Radical resection had no advantage over cholecystectomy
alone without lymph node evaluation."? At least six lymph
nodes should be dissected and sent for histological evaluation
for appropriate risk stratification of the disease, as per a 2011
study by MSKCC."! A standard lymph node template for
GBC should be limited to lymph nodes in the porta-hepatis
region and along the hepato-duodenal ligament (cystic, peri-
choledochal, and hilar); as para-aortic lymph node dissection
did not show any significant improvement in outcomes.**

Management of port-site

The gallbladder cancer is prone to peritoneal metastasis,
and there are several reports of port-site metastasis after
laparoscopic cholecystectomy. The site of extraction is at
higher risk than other port sites and the risk increases with
a higher T category. However, a systematic review published
recently found that the incidence of port-site involvement
has decreased from 18.6% to 10.3% (p < 0.001) over the past
few decades.*”! There are multiple studies, including multi-
centric, that mention that there is no statistically significant
benefit of routine port site excision in disease-free survival or
overall survival, as shown in Table 2.6~

ADJUVANT THERAPY

Surgery remains the only option for curative therapy in GBC,
however, the outcomesare poor for those with T3/nodepositive
disease even after RO resection. The pattern of recurrence
after resection could be loco-regional or involve distant sites;
although it is more common at the latter.”?"! The choice of
agent for systemic therapy in adjuvant setting is Capecitabine
alone or along with Gemcitabine as shown in the Southwest
Oncology Group (SWOG) feasibility study.” A meta-
analysis has published significant improvements in survival
with adjuvant chemotherapy when compared with surgery
alone, especially with node positive and stage II or higher
disease.™! Although the ABC-02 trial showed the superiority
of cisplatin and gemcitabine as compared to gemcitabine
alone; the combination of gemcitabine —oxaliplatin was not

Table 2: Overall survival of patients undergoing re-resection.
PSE (Port Site Excision)

Patient Overall Survival
undergoing PSE vs. No PSE
Reference re-resection (n) (p value)
Fuks D et al.* 148 0.37
Ethun CG et al.”) 197 0.07
Maker AV et al.*® 113 0.23

n: number of patients
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superior to observation alone in PRODIGE-12 ACCORD-18
trial.®>®! The phase III BILCAP trial showed clinically
important; however statistically insignificant, improvement
in overall survival with capecitabine and recommended it as a
standard of care following surgery.®"!

The role of adjuvant radiation is not well defined for GBC.
A retrospective study of 73 patients with GBC showed that
there was significantly improved Overall Survival (OS) on
multivariate analysis with the administration of adjuvant
chemo-radiotherapy (HR 0.30; 95% CI 0.13-0.69; p =0.004).5%

PROGNOSTIC FACTORS AND OUTCOME

Multiple factors affect the outcome in GBC. The most
important of them is an RO resection. The other factors that
contribute significantly are T stage, lymph node involvement,
tumor grade, and the presence of Lymphovascular Invasion
(LVI) & Perineural Invasion (PNI). In the study of 400
patients, which included both IGBC and non-IGBC, the OS
was significantly different between those undergoing R0 and
R+ resection (71.0% & 17.6%, p < 0.0001) and have NO and
N+ disease (75.1% & 45.7%, p < 0.0001).2 The French cohort
study of IGBC demonstrated that 5-year OS was significantly
related to T stage: 100% (T1), 62% (T2), 19% (T3 & T4),
whereas the results from the United States were 59% (T2),
21% (T3), and 28% (T4), respectively.*® Other study from
China has also demonstrated a similar association between T
stage and survival outcome.®”!

The presence of residual disease (RD) at the time of re-resection
has been identified as a significant prognostic factor for
recurrence as well as survival. In a study of 463 patients with
IGBC, the median OS after re-resection was superior in those
without RD versus patients with RD (p < 0.001).5%%) Another
study also provided similar results with worse OS in the presence
of RD at any location, even after RO resection (p < 0.003).

The presence of nodal disease at the time of resection has
been a poor prognostic marker in multivariate analysis
in many studies. A retrospective analysis of 122 patients
revealed that microscopic evaluation of at least six lymph
nodes improves risk stratification; with worse recurrence-free
& disease-specific survival in node-negative patients who
have less than six lymph nodes harvested."” In their study,
Fong et al. concluded 5 year survival of 54%, 16%, and 0 for
NO, N1 and N2 - nodal classification of the disease (p =0.002)
and a relative risk of 2.8.5¢! The study by Wang L et al. has
shown reduced survival for nodal disease with a hazard ratio
of 1.56 (95% CI 1.14-2.14, p = 0.003).57

Studies have reported worsening histologic grade; the
presence of lymphovascular invasion and perineural invasion
as markers of poor prognosis. The study by Ethun CG et al.
obtained p values of 0.012 and 0.007 for the effect of tumor



Jain, et al.: Incidental gallbladder cancer and its contemporary management: From evaluation to targeted therapy

grade and LVI on overall survival®! whereas another by Butte
JM et al. showed p values of 0.0009 and 0.015 for tumor grade
and PNI affecting disease-specific survival.® A retrospective
analysis of 1,649 patients revealed LVI as the strongest
predictor of nodal metastasis with an odds ratio of 3.69 [95%
CL (2.74-4.97); p < .001] and associated with shortened
overall survival for all T stages (pT1b - pT3).l!

Spillage of bile at index cholecystectomy has also been
identified as a poor prognostic factor. It is not uncommon
to have bile spill at laparoscopic cholecystectomy (either
purposeful decompression or inadvertent spill). It has
been reported that the bile spill has an adverse effect on
rates of re-resection (p = 0.013), development of peritoneal
carcinomatosis (p = 0.028); distant recurrence (p = 0.04), and
Disease Free Survival (DFS) (0.038) in a study of 82 patients
with IGBC.[” Recently published study has shown a higher
peritoneal disease progression rate and significant median
DFS reduction in patients with bile spill.[**

TARGETED THERAPY

Apart from these prognostic factors, various potential
biomarkers have been the topic of study of many recent
studies. The most prominent biomarkers among them are the
amplification of Human Epidermal growth factor Receptor 2
neu (Her2/neu), overexpression of tumor protein 53 (p53) &
Epidermal Growth Factor Receptor (EGFR) and mutations
in Kirsten rat sarcoma viral oncogene homologue (KRAS).
These biomarkers can help stratify patients with advanced
gallbladder cancer as well as a potential molecule for targeted
therapy in those with incidental gallbladder cancer that
progressed rapidly after surgery.* HER2 overexpression, the
most studied biomarker, is found in nearly 12-18% of cases,
and these patients responded favorably to HER2 directed
therapy such as Trastuzumab and Lapatinib.!®! Other forms of
targeted therapy, such as EGFR inhibitors, Pembrolizumab,®!
have been studied, but not yet practiced widely.

CONCLUSION

The incidence of IGBC is on the rise due to an increase in
laparoscopic cholecystectomy. Care should be taken to minimize
bile spill during the index cholecystectomy. A meticulous
review of the operative notes and histopathology report
(HPR) is required by the surgical oncologist when a patient of
IGBC approaches for further treatment. A diligent search for
residual disease should be done, and metastatic disease must
be excluded before radical surgery is offered to the patient. The
patient should be prognosticated based on the final HPR, and
adjuvant therapy may be advised. The ideal management of
IGBC is in a multi-disciplinary setup with careful planning to
achieve the best possible outcome for the patient.

Acknowledgements

All authors acknowledged that no funding/financial support
has been received for this article.

Ethical approval

The Institutional Ethics Committee approval is not required.

Declaration of patient consent

Patient’s consent not required as there are no patients in this
study.

Financial support and sponsorship
Nil.
Conflicts of interest

There are no conflicts of interest.

Use of artificial intelligence (AI)-assisted technology for
manuscript preparation

The authors confirm that there was no use of artificial
intelligence (AI)-assisted technology for assisting in the
writing or editing of the manuscript and no images were
manipulated using Al

REFERENCES

1. Hundal R, Shaffer EA. Gallbladder cancer: Epidemiology and
outcome. Clin Epidemiol 2014;6:99-109.

2. Lazcano-Ponce EC, Miquel JE, Munoz N, Herrero R, Ferrecio C,
Wistuba II, et al. Epidemiology and molecular pathology of
gallbladder cancer. CA Cancer J Clin 2001;51:349-64.

3. Benoist S, Panis Y, Fagniez PL. Long-term results after
curative resection for carcinoma of the gallbladder. Am J Surg
1998;175:118-22.

4. Misra S, Chaturvedi A, Misra NC, Sharma ID. Carcinoma of
the gallbladder. Vol. 4, Lancet Oncology. Lancet Publishing
Group; 2003. p. 167-76.

5. Are C, Ahmad H, Ravipati A, Croo D, Clarey D, Smith L, et al.
Global epidemiological trends and variations in the burden of
gallbladder cancer. ] Surg Oncol 2017;115:580-90.

6. Pawlik TM, Gleisner AL, Vigano L, Kooby DA, Bauer TW,
Frilling A, et al. Incidence of finding residual disease for
incidental gallbladder carcinoma: Implications for Re-
resection. ] Gastrointest Surg 2007;11:1478-87.

7. Butte JM, Matsuo K, Gnen M, D’Angelica MI, Waugh E,
Allen PJ, et al. Gallbladder cancer: Differences in presentation,
surgical treatment, and survival in patients treated at centers in
three countries. ] Am Coll Surg 2011;212:50-61.

8. Reid KM, La Medina AR De, Donohue JH. Diagnosis and
surgical management of gallbladder cancer: A review.
] Gastrointest Surg 2007;11:671-81.

9. Henley SJ, Weir HK, Jim MA, Watson M, Richardson LC.
Gallbladder cancer incidence and mortality, United States 1999-
2011. Vol. 24, Cancer Epidemiology Biomarkers and Prevention.
American Association for Cancer Research Inc.; 2015. p. 1319-26.

Asian Journal of Oncology « 2024+ 10(1) | 5



Jain, et al.: Incidental gallbladder cancer and its contemporary management: From evaluation to targeted therapy

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Mathew. Trends in incidence of gallbladder cancer and Indian
scenario. Gastrointest Cancer Targets Ther 2011 Jan 28;1:1.
Ethun CG, Le N, Lopez-Aguiar AG, Pawlik TM, Poultsides G,
Tran T, et al. Pathologic and prognostic implications of
incidental versus non-incidental gallbladder cancer: A
10-institution study from the United States extrahepatic
biliary malignancy consortium. In: American Surgeon; 2017.
p. 679-86.

Kellil T, Chaouch MA, Aloui E, Tormane MA, Taieb SK,
Noomen FE ef al. Incidence and preoperative predictor factors
of gallbladder cancer before laparoscopic cholecystectomy:
A systematic review. Vol. 52, ] Gastrointest Cancer; 2021.
p. 68-72.

Lundgren L, Muszynska C, Ros A, Persson G, Gimm O,
Valter L, et al. Are incidental gallbladder cancers missed with a
selective approach of gallbladder histology at cholecystectomy?
World J Surg 2018;42:1092-9.

Koppatz H, Nordin A, Scheinin T, Sallinen V. The risk of
incidental gallbladder cancer is negligible in macroscopically
normal cholecystectomy specimens. HPB 2018;20:456-61.
Talreja V, Ali A, Khawaja R, Rani K, Samnani SS, Farid FN et al.
Surgically resected gall bladder: Is histopathology needed for
all? Surg Res Pract 2016;2016:1-4.

Li B, Xu XX, Du Y, Yang HE Li Y, Zhang Q, et al. Computed
tomography for assessing resectability of gallbladder
carcinoma: A systematic review and meta-analysis. Clin
Imaging 2013;37:327-33.

Miller G, Jarnagin WR. Gallbladder carcinoma. Vol. 34,
European Journal of Surgical Oncology. Eur ] Surg Oncol;
2008. p. 306-12.

Corvera CU, Blumgart LH, Akhurst T, DeMatteo RP,
D’Angelica M, Fong Y, et al. 18F-fluorodeoxyglucose positron
emission tomography influences management decisions in
patients with biliary cancer. ] Am Coll Surg 2008;206:57-65.
Leung U, Pandit-Taskar N, Corvera CU, D’Angelica MI, Allen PJ,
Kingham TP, et al. Impact of pre-operative positron emission
tomography in gallbladder cancer. HPB 2014;16:1023-30.
Butte JM, Redondo F, Waugh E, Meneses M, Pruzzo R, Parada
H, et al. The role of PET-CT in patients with incidental
gallbladder cancer. HPB 2009;11:585-91.

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;258:318-23.

Weber SM, DeMatteo RP, Fong Y, Blumgart LH, Jarnagin WR.
Staging laparoscopy in patients with extrahepatic biliary
carcinoma: Analysis of 100 patients. Ann Surg 2002;235:
392-9.

Aloia TA, Jarufe N, Javle M, Maithel SK, Roa JC, Adsay V
et al. Gallbladder Cancer: Expert consensus statement. HPB
2015;17:681-90.

Patkar S, Ostwal V, Ramaswamy A, Engineer R, Chopra S,
Shetty N, et al. Emerging role of multimodality treatment in gall
bladder cancer: Outcomes following 510 consecutive resections
in a tertiary referral center. J Surg Oncol 2018;117:372-9.
Creasy JM, Goldman DA, Dudeja V, Lowery MA, Cercek A,
Balachandran VP, et al. Systemic chemotherapy combined with
resection for locally advanced gallbladder carcinoma: Surgical

Asian Journal of Oncology « 2024+ 10(1) | 6

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

and survival outcomes. In: Journal of the American College of
Surgeons. Elsevier Inc.; 2017. p. 906-16.

Fuks D, Regimbeau JM, Le Treut YP, Bachellier P, Raventos A,
Pruvot FR, et al. Incidental gallbladder cancer by the AFC-
GBC-2009 study group. World J Surg 2011;35:1887-97.

Hari DM, Howard JH, Leung AM, Chui CG, Sim MS,
Bilchik AJ. A 21-year analysis of stage i gallbladder carcinoma:
Is cholecystectomy alone adequate? HPB. Blackwell Publishing
Ltd; 2013. p. 40-8.

Wakai T, Shirai Y, Yokoyama N, Nagakura S, Watanabe H,
Hatakeyama K. Early gallbladder carcinoma does not warrant
radical resection. Br J Surg 2001; 88:675-8.

Sun CD, Zhang BY, Wu LQ, Lee WJ]. Laparoscopic
cholecystectomy for treatment of unexpected early-stage
gallbladder cancer. J Surg Oncol 2005; 91:253-7.

Creasy JM, Goldman DA, Gonen M, Dudeja V, Askan G,
Basturk O, et al. Predicting residual disease in incidental
gallbladder cancer: Risk stratification for modified treatment
strategies. ] Gastrointest Surg 2017;21:1254-61.

Ethun CG, Postlewait LM, Le N, Pawlik TM, Buettner S,
Poultsides G, et al. A novel pathology-based preoperative risk
score to predict locoregional residual and distant disease and
survival for incidental gallbladder cancer: A 10-institution
study from the u.s. extrahepatic biliary malignancy consortium.
Ann Surg Oncol 2017;24:1343-50.

Ramos E, Lluis N, Llado L, Torras J, Busquets J, Rafecas A, et al.
Prognostic value and risk stratification of residual disease in
patients with incidental gallbladder cancer. World J Surg Oncol
2020;18.

Joshi R, Thomas M, Patkar S, Gupta AM, Panhale K, Rane PP,
et al. Impact of enhanced recovery pathway in 408 gallbladder
cancer resections. HPB 2021.

Ethun CG, Postlewait LM, Le N, Pawlik TM, Buettner S,
Poultsides G, et al. 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;152:
143-9.

Ratti F, Fiorentini G, Cipriani F, Paganelli M, Catena M,
Aldrighetti L. Perioperative and long-term outcomes of
laparoscopic versus open lymphadenectomy for biliary tumors:
A propensity-score-based, case-matched analysis. Ann Surg
Oncol 2019;26:564-75.

Abramson MA, Pandharipande P, Ruan D, Gold JS, Whang EE.
Radical resection for T1b gallbladder cancer: A decision
analysis. HPB 2009;11:656-63.

Kwon W, Kim H, Han Y, Hwang YJ, Kim SG, Kwon HJ, et al.
Role of tumour location and surgical extent on prognosis in
T2 gallbladder cancer: An international multicentre study. Br ]
Surg 2020;107:1334-43.

D’Angelica M, Dalal KM, Dematteo RP, Fong Y, Blumgart LH,
Jarnagin WR. Analysis of the extent of resection for
adenocarcinoma of the gallbladder. Ann Surg Oncol
2009;16:806-16.

Downing SR, Cadogan KA, Ortega G, Oyetunji TA, Siram SM,
Chang DC, et al. Early-stage gallbladder cancer in the
surveillance, epidemiology, and end results database: Effect of
extended surgical resection. Arch Surg 2011;146:734-8.



Jain, et al.: Incidental gallbladder cancer and its contemporary management: From evaluation to targeted therapy

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Shih SP, Schulick RD, Cameron JL, Lillemoe KD, Pitt HA,
Choti MA, et al. Gallbladder cancer: The role of laparoscopy
and radical resection. Ann Surg 2007;245:893-901.

Gani E Buettner S, Margonis GA, Ethun CG, Poultsides
G, Tran T, et al. Assessing the impact of common bile duct
resection in the surgical management of gallbladder cancer.
J Surg Oncol 2016;114:176-80.

Jensen EH, Abraham A, Jarosek S, Habermann EB, Al-
Refaie WB, Vickers SA, et al. Lymph node evaluation is
associated with improved survival after surgery for early stage
gallbladder cancer. Surgery 2009;146:706-13.

Ito H, Ito K, D’Angelica M, Gonen M, Klimstra D, Allen P,
et al. Accurate staging for gallbladder cancer: Implications
for surgical therapy and pathological assessment. Ann Surg
2011;254:320-5.

Kondo S, Nimura Y, Hayakawa N, Kamiya ], Nagino M,
Uesaka K. Regional and para-aortic lymphadenectomy in
radical surgery for advanced gallbladder carcinoma. Br J Surg
2000;87:418-22.

Berger-Richardson D, Chesney TR, Englesakis M,
Govindarajan A, Cleary SP, Swallow CJ. Trends in port-site
metastasis after laparoscopic resection of incidental gallbladder
cancer: A systematic review. In: Surgery [United States]. Mosby
Inc.; 2017. p. 618-27.

Fuks D, Regimbeau JM, Pessaux P, Bachellier P, Raventos A,
Mantion G, et al. Is port-site resection necessary in the surgical
management of gallbladder cancer? J Visc Surg 2013;150:
277-84.

Ethun CG, Postlewait LM, Le N, Pawlik TM, Poultsides G,
Tran T, et al. Routine port-site excision in incidentally
discovered gallbladder cancer is not associated with improved
survival: A multi-institution analysis from the US Extrahepatic
Biliary Malignancy Consortium. J Surg Oncol 2017;115:805-11.
Maker A V., Butte JM, Oxenberg ], Kuk D, Gonen M, Fong Y,
et al. Is port site resection necessary in the surgical management
of gallbladder cancer? Ann Surg Oncol 2012;19:409-17.
Sereide K, Guest R V., Harrison EM, Kendall TJ, Garden O],
Wigmore SJ. Systematic review of management of incidental
gallbladder cancer after cholecystectomy. Br ] Surg
2019;106:32-45.

Ben-Josef E, Guthrie KA, El-Khoueiry AB, Corless CL,
Zalupski MM, Lowy AM, et al. SWOG S0809: A phase II
intergroup trial of adjuvant capecitabine and gemcitabine
followed by radiotherapy and concurrent capecitabine in
extrahepatic cholangiocarcinoma and gallbladder carcinoma.
J Clin Oncol 2015;33:2617-22.

Ma N, Cheng H, Qin B, Zhong R, Wang B. Adjuvant therapy
in the treatment of gallbladder cancer: A meta-analysis. BMC
Cancer 2015;15:615.

Valle J, Wasan H, Palmer DH, Cunningham D, Anthoney A,
Maraveyas A, et al. Cisplatin plus gemcitabine versus
gemcitabine for biliary tract cancer. N Engl ] Med
2010;362:1273-81.

Edeline J, Benabdelghani M, Bertaut A, Watelet ], Hammel P,
Joly JP, et al. Gemcitabine and oxaliplatin chemotherapy or
surveillance in resected biliary tract cancer [Prodige 12-accord
18-Unicancer GI]: A randomized phase IIT study. In: Journal
of Clinical Oncology. American Society of Clinical Oncology;
2019. p. 658-67.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Primrose JN, Fox RP, Palmer DH, Malik HZ, Prasad R, Mirza D,
et al. Capecitabine compared with observation in resected
biliary tract cancer [BILCAP]: A randomised, controlled,
multicentre, phase 3 study. Lancet Oncol 2019;20:663-73.
Gold DG, Miller RC, Haddock MG, Gunderson LL, Quevedo F,
Donohue JH, et al. Adjuvant therapy for gallbladder carcinoma:
The mayo clinic experience. Int J Radiat Oncol Biol Phys
2009;75:150-5.

Fong Y, Jarnagin W, Blumgart LH. Gallbladder cancer:
Comparison of patients presenting initially for definitive
operation with those presenting after prior noncurative
intervention. Ann Surg 2000;232:557-69.

Wang L, Dong P, Zhang Y, Yang M, Chen Y, Tian B Le.
Prognostic validation of the updated 8th edition tumor-node-
metastasis classification by the union for international cancer
control: Survival analyses of 307 patients with surgically treated
gallbladder carcinoma. Oncol Lett 2018;16:4427-33.

de Savornin Lohman EAJ, van der Geest LG, de Bitter TJJ,
Nagtegaal ID, van Laarhoven CJHM, van den Boezem P, et al.
Re-resection in incidental gallbladder cancer: Survival and the
incidence of residual disease. Ann Surg Oncol 2020;27:1132-42.
Kumar S, Bhoriwal S, Muduly D, Kar M, Sharma A, Pathy S,
et al. Multimodality management of incidentally detected gall
bladder cancer: Long term results from a tertiary care cancer
center. ] Gastrointest Oncol 2019;10:128-33.

Butte JM, Kingham TP, Génen M, D’Angelica MI, Allen PJ,
Fong Y, et al. Residual disease predicts outcomes after definitive
resection for incidental gallbladder cancer. ] Am Coll Surg
2014;219:416-29.

Dominguez DA, Aversa JG, Hagerty BL, Diggs LP, Raoof M,
Davis JL, et al. Prognostic impact of lymphovascular invasion
in pT1-T3 gallbladder adenocarcinoma. ] Surg Oncol
2020;122:1401-8.

Horkoff MJ, Ahmed Z, Xu Y, Sutherland FR, Dixon E,
Ball CG, et al. adverse outcomes after bile spillage in incidental
gallbladder cancers: A population-based study. Ann Surg
2021;273:139-144. doi: 10.1097/SLA.0000000000003325.
Blakely AM, Wong P, Chu P, Warner SG, Raoof M, Singh G, et al.
Intraoperative bile spillage is associated with worse survival in
gallbladder adenocarcinoma. J Surg Oncol 2019; 120:603-10.
Garcia P, Lamarca A, Diaz ], Carrera E, Roa JC. Current and
new biomarkers for early detection, prognostic stratification,
and management of gallbladder cancer patients. Vol. 12,
Cancers. Multidisciplinary Digital Publishing Institute; 2020.
p-1-24.

Iyer P, Shrikhande S V., Ranjan M, Joshi A, Gardi N, Prasad R,
et al. ERBB2 and KRAS alterations mediate response to EGFR
inhibitors in early stage gallbladder cancer. Int ] Cancer
2019;144:2008-19.

Ueno M, Chung HC, Nagrial A, Marabelle A, Kelley RK, Xu L,
et al. Pembrolizumab for advanced biliary adenocarcinoma:
Results from the multicohort, phase II KEYNOTE-158 study.
Ann Oncol 2018;29:viii-210.

How to cite this article: Jain A, Swain JR, Colney L, Muduly DK,
Sultania M, Kar M. Incidental gallbladder cancer and its contempo-
rary management: From evaluation to targeted therapy. Asian ] Oncol.
2024;10:1. doi:10.25259/ASJO-2022-64-(426)

Asian Journal of Oncology « 2024« 10(1) | 7



