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Evaluation and management of incidental gallbladder cancer
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Abstract: Given the ubiquity of laparoscopic cholecystectomy in the modern era, the incidence of
incidentally diagnosed gallbladder cancers (GBCs) is rising. This unique clinical scenario poses specific
challenges regarding the role of staging, re-resection, and adjuvant treatment for patients with this disease.
This review will address these controversies with the latest published data.
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Introduction
Gallbladder cancer (GBC) is a rare disease with an estimated
annual incidence of 1–2 people per 100,000 in the United
States (1). The incidence, however, is varied depending on
geographic area as it is higher in Native American, Chilean,
Polish, Asian and Northern Indian populations (2-4).
Despite differences in incidence, disease presentation and
surgical treatment by region, disease specific survival seems
to be independent of geography (5). GBC is an aggressive
malignancy with poor outcomes and a 5-year survival
that ranges between 5–12% (3). Although many patients
with GBC present with advanced disease, the majority of
patients in Western countries are diagnosed incidentally
after undergoing a cholecystectomy for presumed benign
disease. Current standard of care recommends re-resection
of the tumor bed with partial hepatectomy for select
patients with GBC, as well as complete staging with portal
lymphadenectomy. Given the unique method of diagnosis
for patients with incidental GBC, many questions arise
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regarding appropriate imaging modality for staging, the
role, timing, and extent of re-resection, and the utility
of neoadjuvant and adjuvant treatment. This review will
address these issues in the management of incidentally
discovered GBC.
Diagnosis
A large majority of patients with GBC in the United
States will have their cancer diagnosed incidentally after
a cholecystectomy for presumed benign disease. In other
countries such as Japan however, a smaller proportion
of patients have incidentally diagnosed tumors (5).
Preoperative diagnosis of incidental GBC is not feasible in
clinical practice as there is no mass seen on preoperative
imaging, and cholecystectomy is performed for presumed
benign stone disease. If a suspicious mass is observed on
preoperative ultrasound, however, then further workup is
required as well as referral to a surgical oncologist for a
complete evaluation prior to embarking on cholecystectomy.
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As laparoscopic cholecystectomy has become the most
common surgical procedure globally, the incidence of
incidental GBC has also risen, with some groups reporting
that up to 3% of patients undergoing cholecystectomy
harbor an incidental GBC (6). Further, in a Memorial
Sloan Kettering Cancer Center (MSKCC) study of 122
patients with GBC over a 15-year period, 72% of patients
with newly diagnosed GBC had undergone a recent
previous cholecystectomy (7). Incidental GBCs tend to be
associated with more favorable pathologic characteristics
such as lower tumor grade and less advanced T-stage,
compared to non-incidentally diagnosed GBCs (8). Risk
factors for GBC include cholelithiasis, elevated body mass
index, multiparity, Salmonella infection, and the presence of
Helicobacter within the bile of patients (9). The vast majority
of GBCs are adenocarcinomas, though approximately 3%
can be squamous cell carcinomas, and accurate staging of
GBC within the cholecystectomy specimen is key, though
assessment of the T stage, or the invasion of the tumor
through the layers of the gallbladder wall, can be difficult
after a simple cholecystectomy where oncologic margins
may be disrupted. Regardless, the T stage of the tumor
often dictates subsequent treatment strategies as described
later in this review.
Staging
After the diagnosis of GBC has been confirmed on
pathologic examination of the resection specimen from
the previous cholecystectomy, appropriate staging must
be performed prior to initiating treatment. Patients
should undergo high quality cross-sectional imaging with
computerized tomography (CT) or magnetic resonance
imaging (MRI), with positron emission tomography
(PET) scans reserved for select cases based on features
seen on CT or MRI. In a retrospective Surveillance,
Epidemiology and End Results (SEER) database study of
almost 3,000 patients with GBC over a 15-year period,
CT scan was the most used peri-operative imaging
modality, utilized in 61% of patients (10). MRI can
also be used to detect vascular invasion, biliary tract
involvement, liver invasion, and lymph node involvement
with reliable accuracy (9).
The role of PET scan has not been sufficiently proven
in a prospective fashion for patients with GBC, however
numerous retrospective studies have reported some utility
(11,12). For example, in a study from MSKCC, PET scan
altered the management of 23% of patients with GBC (11).
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A Chilean study of 32 patients with incidental GBC
demonstrated that PET-CT altered management in 38% of
patients though some of these patients did not undergo CT
or MRI so the utility of PET-CT is not fully known (13).
FGD-PET scans have been shown to be useful, however,
in predicting N-stage and M-stage in patients, but not
T-stage (14). Based on these studies, we recommend
only the selective use of PET scans for patients with
questionable, but concerning, features on high-quality triple
phase CT or MRI.
Predicting residual disease
Other than appropriately staging a patient, the most
important information to glean preoperatively is the
probability of residual cancer in the cholecystectomy bed
or portal lymph nodes as patients with residual disease have
significantly worse survival compared to those without
residual disease (15). Up to 40% of patients with incidental
GBC will have residual disease in the gallbladder fossa (7).
The primary predictor of residual disease is the pathologic
T-stage of the tumor. Patients with T1 tumors can have
between a 0–37.5% incidence of residual disease, while
patients with T2 or T3 tumors can have between a 10–57%
and 36–77% incidence of residual disease, respectively
(7,16). Although T-stage can predict the presence of residual
disease, in patients with incidental GBC, appropriate
measurement of T-stage can often be complicated by the
initial non-oncologic resection of the gallbladder specimen.
Thus, Ethun et al. developed a more robust score to predict
the presence of residual disease based on T-stage as well
as pathologic tumor grade, lymphovascular invasion and
perineural invasion, which reliably predicted the presence
of residual disease, and an increasing score was associated
with reduced overall survival (17).
The role of re-resection
The role of re-resection after an incidental GBC is
diagnosed is to remove residual microscopic local-regional
disease from the surgical bed in an effort to achieve an
R0 resection, as well as to perform a complete staging
lymphadenectomy. Re-resection is indicated in patients with
pathologically confirmed T1b (invasion in the muscularis
layer), T2 (invades perimuscular connective tissue without
extension beyond serosa or into liver), or T3 (perforation of
serosa/liver invasion) disease without evidence of metastatic
disease and appropriate performance status to undergo
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the potential morbidity of a larger operation. The timing
of re-resection after the discovery of incidental GBC has
been questioned with some groups demonstrating that
TNM stage, not the time interval between cholecystectomy
and re-resection, is the main prognostic factor for
patients (18). Other groups have shown that re-resection
should be performed optimally 4 to 8 weeks after initial
cholecystectomy as re-resection within 4 weeks of initial
cholecystectomy or greater than 8 weeks afterwards was
associated with worse outcomes, even when accounting for
tumor stage (19).
Although R0 resection is the goal of repeated operation,
the morbidity of re-resection must be balanced with
improvements in oncologic outcomes afforded with an
oncologic resection (20). The European AFC-GBC
collaborative group demonstrated in a study of 218 patients
with incidental GBC over a 10-year period that patients
who underwent re-resection had a 5-year overall survival of
41% versus 15% for those who did not have re-resection,
especially in those patients with T2 and T3 disease (21).
While for T2 and T3 tumors, re-resection is generally
accepted, the role of resection in patients with T1b disease
is more controversial. Multiple studies, however, have
demonstrated an improvement in overall survival in wellselected patients with T1b tumors who underwent reresection compared to those who did not (22,23). Thus,
current standard of care is to recommend re-resection for
incidental T1b, T2 and T3 GBCs.
Staging laparoscopy
Given the real potential for distant or peritoneal spread
of GBC, we recommend that staging laparoscopy be
performed prior to performing a laparotomy to rule out the
possibility of M1 disease in the abdomen (24). This should
be done particularly in the setting of T3 disease or those
tumors with adverse pathologic characteristics. The utility
of staging laparoscopy was demonstrated in a 2011 study of
136 patients with incidental GBC which demonstrated that
20% of patients who underwent staging laparoscopy prior to
laparotomy had distant disease, most likely in those patients
with T3 disease, poorly differentiated tumors, or a positive
cystic duct margin on previous cholecystectomy (25).
Port site excision
The excision of port sites from the original laparoscopic
cholecystectomy is not indicated routinely, though previous
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groups have argued for the routine excision of port sites
during re-resection (26). Although resection of the port
sites removes potentially contaminated tissue during initial
laparoscopic cholecystectomy and thus theoretically may
remove residual disease, previous groups have demonstrated
that only a small percentage of patients have disease in these
specimens (27-30). Further, port site resection was not
associated with improved survival, but rather the presence
of port site disease is more likely a surrogate for microscopic
peritoneal disease (31).
Lymphadenectomy
Given the aggressive nature of this malignancy, many
patients will have metastases to regional lymph nodes
so complete staging and management includes regional
portal lymphadenectomy (32). Extended lymph node
dissection, i.e., removing aortocaval lymph nodes, is not
routinely indicated. We do recommend, however, that
a regional lymphadenectomy be performed to include a
portal lymphadenectomy and excision of all lymph nodes
in the hepatoduodenal ligament. The likelihood of lymph
node disease increases with advancing T-stage of the
primary tumor, with T3 tumors having a 45% likelihood of
harboring lymph node metastases (16). Lymphadenectomy
not only provides means to adequately stage these
tumors, but also may control locoregional spread as
lymphadenectomy with radical resection is associated with
improved survival compared to radical resection alone for
patients with tumors that are T1b or T2 (33). Similarly,
the resection of 6 or more lymph nodes is associated with
improved survival compared to retrieving less than 6 lymph
nodes in patients deemed to have lymph node negative
disease (7). Dissection of the celiac, retro-pancreatic or
para-aortic lymph nodes, however, is not indicated as
disease in these lymph node basins is considered distant
metastatic spread (34).
Major hepatectomy and bile duct excision
With improvements in surgical technique and anesthetic
advancements, the ability to safely perform larger resections
of the liver and extrahepatic biliary system is entirely
feasible. The ability to perform an extended resection
however needs to be balanced with the oncologic need
and benefit of these resections. Major hepatectomy is
not routinely indicated unless needed to achieve an R0
resection, as an R0 resection is associated with improved
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survival. This has been demonstrated by multiple studies,
including a retrospective study of 99 patients from Toronto,
Canada over a 12-year period (35). Standard re-resection
should consist of a segment 4b/5 resection, as a larger
resection or major hepatectomy has not been associated
with improved survival as shown by a MSKCC study of
109 patients over a 15-year period (36). For the same
reason, routine bile duct resection is also not indicated,
unless to achieve an R0 resection, as it has been associated
with increased morbidity without added survival benefit
or greater lymph node yield (20,36). The most likely
clinical scenario that necessitates a bile duct resection is
a positive cystic duct margin at the time of the original
cholecystectomy that cannot be converted to negative
without a bile duct resection and reconstruction.
Perioperative therapy
The role of chemotherapy in the perioperative, specifically
adjuvant or neoadjuvant setting for patients with GBC has
been questioned, and now has been recently studied in several
randomized trials (15). After resection, the majority of disease
recurrences are distant, which highlights the systemic nature
of GBC and need for multimodality therapy (37). A metaanalysis of twenty studies and 6,712 patients supported the
administration of adjuvant therapy after resection, but there
was no consensus on the ideal regimen (38). Until recently,
the regimen utilized was extrapolated from the ABC-02
trial which demonstrated in a randomized controlled trial
of 410 patients with advanced biliary tract malignancies
(149 patients with GBC) that patients who received a
combination of cisplatin-gemcitabine had an overall
survival of 11.7 months versus 8.1 months with gemcitabine
alone (39). This doublet regimen became the standard of
care for GBC and often was utilized and extrapolated to
the adjuvant setting. Recently, several randomized trials
have been conducted, or are currently accruing, that help
define the standard of care adjuvant therapy regimen.
Along the vein of the ABC-02 regimen, the PRODIGE
12 study assessed the value of gemcitabine-oxaliplatin
compared to placebo in the adjuvant setting, but was
reported as a negative trial (40). The BILCAP (BILiary
CAPecitabine) randomized controlled trial in 447 patients
with resected biliary tract malignancies reported that
6 months of adjuvant capecitabine improved overall survival
compared to placebo (41). Although this trial reported a
statistically non-significant p-value (P=0.097) in the intentto-treat analysis, the per-protocol analysis was clinically and
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statistically significant. Thus, this regimen has now become
the standard of care recommendation after re-resection
of incidental GBC (42). Concurrently, a Japanese study
assessed the value of S-1 compared to observation and the
ACTICAA-1 study is assessing the value of chemotherapy
augmentation with gemcitabine-cisplatin compared to
capecitabine (43,44). These trials are awaiting maturation
of follow-up/final results and complete accrual, respectively.
The utility of adjuvant radiation however has not been
proven, and given its role in controlling locoregional disease
and GBC’s tendency to spread to distant sites, current
recommendations are that chemoradiation be used in the
setting of microscopically disease-positive surgical margins
(R1 resections) (42). Given the unique situation of incidental
GBC, the margin positive resection rate is in single digits,
thus limiting the application of radiation for this disease.
Chemoradiation in the setting of GBC was studied recently
in 2015 with the Southwest Oncology Group (SWOG)
S0809 Phase II trial which reported a well-tolerated
adjuvant regimen of gemcitabine and capecitabine with
radiotherapy and showed a 2-year overall survival of 67%
and a median overall survival of 35 months (45). Efficacy
of this regimen would need to be further tested in a Phase
III setting, ideally with a pre-planned subgroup analysis for
incidentally diagnosed GBC. There currently is no evidence
for the use of chemotherapy in the neoadjuvant setting prior
to re-resection. Furthermore, all of the above-mentioned
trials group all biliary tract malignancies together, despite
each tumor type having distinct molecular signatures and
biologic behaviors. Accordingly, the authors of this review
are presently leading a phase III trial studying neoadjuvant
gemcitabine-cisplatin with adjuvant capecitabine compared
to adjuvant capecitabine alone for patients with resectable,
incidental GBC (NCT03579758, Figure 1).
Conclusions
The rising use of laparoscopic cholecystectomy in the
current era has led to an increase in the number of
incidentally diagnosed GBCs. Appropriate preoperative
staging and pathologic assessment is paramount as it guides
further treatment strategies. Re-resection with partial
hepatectomy and regional lymphadenectomy is indicated
for patients with non-metastatic T1b, T2 and T3 lesions
with the goal of surgery being to achieve an R0 resection.
The use of adjuvant capecitabine can improve oncologic
outcomes and further study is needed to define the role of
neoadjuvant chemotherapy prior to re-resection.
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Figure 1 Study schema for NCT03579758 studying the efficacy of neoadjuvant chemotherapy for incidental gallbladder cancer.
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