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Abstract. Incidental gallbladder carcinoma (IGC), defined
as unexpected malignancy identified in the surgical gallbladder specimen of a cholecystectomy performed for a
benign diagnosis, can be difficult to suspect preoperatively.
Furthermore, there are valid clinical reasons to defer reoperation for additional resection, particularly in elderly patients.
The present study aimed to determine the long‑term outcomes
and prognostic factors associated with recurrence in patients
with IGC. The medical records of 678 patients who underwent
cholecystectomy at Toyooka Hospital between September
2011 and November 2017 were reviewed. The cases identified to be IGC were retrospectively analyzed to determine
patient and histopathological characteristics, surgical details,
long‑term outcomes and factors associated with cancer recurrence. A total of 22 patients were diagnosed with gallbladder
carcinoma following cholecystectomy by histopathological
examination, and 12 of these were identified to be IGC. The
median age was 80 years (range 70‑89 years). Although 6 of
the 12 patients with IGC had stage pT2 or pT3 tumors, only
1 patient underwent additional resection. Recurrence occurred
in 3 of the 8 patients who did not undergo additional resection
and were available for long‑term follow‑up. Recurrence was
not associated with the extent of tumor invasion but may be
associated with other histopathological findings, preoperative
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treatment history and risk factors for recurrence. Furthermore,
long‑term survival was observed in patients with pT2 and pT3
tumors who did not undergo additional resection. Recurrence
was not associated with the extent of tumor invasion but may
be associated with other histopathological findings, preoperative treatment history, and risk factors for recurrence.
Furthermore, long‑term survival was observed in patients with
pT2 and pT3 tumors who did not undergo additional resection.
Even if it is a progressive IGC case, appropriate preoperative treatment or cholecystectomy without persistence of the
carcinoma cell, based on a preoperative image evaluation and
a postoperative histopathological examination, may greatly
influence the long‑term prognosis of IGC.
Introduction
Incidental gallbladder carcinoma (IGC) is defined as unexpected malignancy that is identified in the surgical gallbladder
specimen of a cholecystectomy performed for a benign diagnosis, such as cholecystolithiasis or acute cholecystitis (1). IGC
is diagnosed in 0.3‑1.5% of all cholecystectomies; however,
the frequency is higher in elderly patients, particularly those
aged ≥80 years, with a rate of 9% (2‑5).
Gallbladder carcinoma is known as one of the very
poor‑prognosis cancers, It is necessary to be operated on
not to make any dispersal and persistence of the tumor cells.
Especially in advanced gallbladder carcinoma, the extended
operation with the lymph node dissection is required. Of course,
pre‑operative diagnosis of the IGC is important to perform
necessary operations, but the diversity of naked eye shape
of the gallbladder carcinoma makes it difficult to diagnose
in preoperative examination. Sometime we find it difficult to
obtain the preoperative diagnosis of the cancer under cover of
inflammatory disorder such as the cholecystitis. It is expected
that the prognosis of the patients who underwent insufficient
surgery is poorer than that of gallbladder carcinoma patients.
In some patients with IGC, preoperative percutaneous
trans‑hepatic gallbladder drainage (PTGBD) causes dispersal
of tumor cells into the liver bed or the fistula of the drainage
tube, which can result in local recurrence (6‑8).
Previous studies have suggested that additional resection
should be performed in progressive IGC with subserosal invasion of the gallbladder (pT2 and pT3) (9‑12). However, there are
often valid clinical reasons to defer reoperation for additional
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resection, particularly in elderly patients. In particular, in the
local area where medical resources are limited and which has
relatively high age composition, additional resection with the
major involvement is hard to provide and our hospital has such
a difficulty, too.
Thus, this study aimed to examine patients with IGC at
the hospital to determine long‑term outcomes and prognostic
factors associated with recurrence. In the present study,
although some IGC cases had subserosal tumor invasion
(pT2 and pT3), a relatively good prognosis was observed.
Preoperative treatment and pathological findings which
suggest persistence of the tumor seemed to be connected with
the recurrence.
Materials and methods
The medical records of 678 patients who underwent cholecystectomy at Toyooka Hospital (Hyogo, Japan), from September
2011 to November 2017 were reviewed. Preoperative
evaluation included blood chemistry examination, ultrasonography (US), and contrast‑enhanced computed tomography (CT)
imaging. In several cases, a biliary evaluation by drip infusion
cholecystocholangiography (DIC)‑CT, magnetic resonance
cholangiopancreatography (MRCP), or PTGBD was performed
unless precluded by the need for emergent surgery.
At the hospital, the treatment of choice for surgical gallbladder disease is laparoscopic cholecystectomy (LC); open
abdominal cholecystectomy (OC) is utilized when severe adhesions, hyperplasia or chronic inflammation of the gallbladder
wall, Mirizzi syndrome, or gallbladder cancer are suspected
based on the preoperative examination. Rapid bile cytological
testing or pathological tissue diagnosis was not performed
during cholecystectomy unless gallbladder carcinoma was
strongly suspected preoperatively. Cases with IGC were
defined as those in which gallbladder carcinoma was unlikely
based on preoperative examination, with malignancy identified on postoperative histopathological examination. Cases in
which gallbladder carcinoma was suspected preoperatively
and extended cholecystectomy was performed (gallbladder
resection with liver bed resection or lymph node dissection)
were excluded. Patient and histopathological characteristics,
surgical details, long‑term outcomes, and factors associated
with recurrence in the cases with IGC were examined.
Results
Twelve patients with IGC were identified from the 687
who underwent cholecystectomy during the study period,
accounting for 54.5% (12/22) of all cases with postoperative
histopathological diagnosis of gallbladder carcinoma. Table I
presents the 12 cases with IGC, showing preoperative characteristics and surgical details. Corresponding histopathological
details, treatments received, outcomes, and follow‑up periods
for each case are shown in Table II.
Patients with IGC tended to be older than those in the
entire cohort of 678 patients who underwent cholecystectomy;
median ages were 80 (range 70‑89) years and 68 (range
16‑97) years, respectively. Sex ratio was 7:5 (male:female).
Ten patients with IGC underwent elective cholecystectomy
performed because of a diagnosis of cholecystolithiasis; the
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other 2 patients underwent emergent surgery for acute cholecystitis. In 3 patients, PTGBD had been performed preoperatively.
LC was performed in 7 patients, and OC was performed in 5.
Hyperplasia of the gallbladder wall or pericystic inflammatory
findings was identified in all cases except for one (case 1).
Obvious cholerrhagia in the abdominal cavity, including
perioperative gallbladder puncture drainage, was observed in
4 cases.
The extent of tumor invasion observed pathologically in
the surgical specimen was as follows: pT1a (1 case), pT1b
(5 cases), pT2 (5 cases), and pT3 (1 case). Subserosal tumor
invasion (pT2 and pT3) was observed in half of the cases.
Except in cases 5, 6, and 11, malignant cells were not
detected at the liver bed and in the cystic duct stumps of the
specimen. Microvascular invasion was found in 4 patients with
pT2 (cases 3, 4, 8, and 12) and one with pT1b (case 6).
All patients with subserosal tumor invasion (pT2) were
offered a reoperation for additional resection of the liver
bed and dissection of the liver and duodenal ligament lymph
nodes; however, only 1 patient (case 12) elected to proceed.
Long‑term postoperative oncological follow‑up was achieved
in 8 of the 11 patients who did not undergo additional resection: Cases 7 and 11 died 8 days and 1 month postoperatively,
respectively, and case 10 relocated after the operation and
was lost to follow‑up. Postoperative recurrence of gallbladder
carcinoma was observed in cases 4, 6, and 9.
In case 4, the macroscopic type of the tumor was nodular
infiltrating (NI). Histopathologically, tumor invasion was
graded pT2b (subserosal), and metastasis was observed in
a #12c lymph node incidentally attached to the neck of the
resected gallbladder specimen. The patient declined additional resection and chemotherapy because of advanced age
(81 years). Obstructive jaundice with porta hepatis lymphadenopathy occurred 22 months postoperatively, and she died
2 months later.
In case 6, the macroscopic type of tumor was flat infiltrating (FI), with tumor invasion graded pT1b (muscularis
propria) on histopathological examination. The surgical
margin from the cystic duct was <5 mm, and additional
resection was strongly recommended because invasion of
the cystic duct stump was suspected. However, the patient
opted for postoperative systemic chemotherapy and received
gemcitabine 1,000 mg/m2 on days 1 and 8 of a 3‑week cycle.
Four months after cholecystectomy, CT imaging revealed
local recurrence around the cystic duct stump. Chemotherapy
was continued; however, the regimen was changed to S‑1
80 mg/day for days 1‑14 of a 3‑week cycle. Twenty‑three
months after cholecystectomy, obstructive jaundice because
of direct invasion of the porta hepatis occurred, and he died
3 months later.
In case 9, PTGBD was performed prior to cholecystectomy. The macroscopic type of tumor was flat expanding
(FE). Histopathological examination showed pT1b (muscularis
propria) tumor invasion, with no tumor cells in the bile duct
or liver bed stumps; there was no microvascular invasion.
Postoperatively, he declined additional resection. Seven
months after cholecystectomy, local recurrence in the liver bed
stump was observed on CT imaging, and chemotherapy with
gemcitabine, CDDP, and S‑1 was initiated; he died 14 months
after cholecystectomy.
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Table II. Tumor characteristics and long term outcomes.

PTGBD, percutaneous transhepatic gallbladder drainage; GBs, gallbladder stone; CDs, common bile duct stone; Lap, laparoscopic surgery; open, open abdominal surgery; F, female; M, male.

Age, years

Case

Table I. Preoperative characteristics and operative outcomes.
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Discussion
IGC is diagnosed in 0.3‑1.5% of all cholecystectomies;
however, the frequency is higher in elderly patients, particularly those aged ≥80 years, with a rate of 9% (9‑12). Despite
an appropriate evaluation, the preoperative diagnosis of
gallbladder carcinoma can be difficult in patients with coexisting benign and malignant tumors, despite using advanced
imaging techniques, and may not be suspected prior to
surgery (13). In this report, IGC was discovered in 1.8%
(12/678) of the cholecystectomies performed during the study
period. Although 22 patients with histopathologically proven
gallbladder carcinoma were reviewed, the diagnostic accuracy
of the preoperative evaluation was only 45% (10/22). After
examining the resected gallbladder specimens, hyperplasia
of the gallbladder wall, presence of cholecystitis, and varying
macroscopic type (particularly the flat type) may cause difficulty in identifying gallbladder carcinoma preoperatively.
In addition, there is often little time to complete a thorough
preoperative evaluation in patients who require an emergent
operation.
Here, in the cases with IGC, the macroscopic type of
tumor varied. The NI type was observed in the pT2b (subserosal) and pT3 tumors in cases 3, 4, 5, 11, and 12; the nodular
component tended to increase with increasing tumor invasion.
In the pT1 (muscularis and muscularis propria) tumors, FI or
FE types were observed (cases 2, 6, 7, 9, and 10). With regard
to the invasive gallbladder cancers, it was difficult to suspect
their presence upon macroscopic inspection of the surgical
specimens.
Preoperative biliary cytological analysis may increase the
accuracy of detecting gallbladder carcinoma preoperatively.
Its utility following endoscopic nasogallbladder drainage
(ENGBD) has been previously reported (14). In this study,
PTGBD was performed as preoperative treatment in 3 patients
(cases 1, 9, and 10); unfortunately, gallbladder carcinoma was
not suspected and biliary analysis was not performed. Notably,
case 9 showed recurrence in the liver bed along the PTGBD
fistula; procedure‑related bile dispersal to the liver bed may
have caused the recurrence. Other reported PTGBD‑related
recurrences include metastases to the skin through a fistula and
peritoneal dissemination, where the resection both the liver
bed and fistula to prevent recurrence is recommended (6‑8).
Therefore, ENGBD is preferable to PTGBD; if PTGBD is
required, cytological analysis may be necessary preoperatively to decide the operative method and extent of resection
(cholecystectomy or expanded cholecystectomy).
Reoperation for additional resection in patients with IGC
discovered after cholecystectomy remains controversial. Some
reports show that additional resection in cases with invasive
IGC (pT2 or pT3) improves long term outcomes (15‑21).
Although degree of tumor differentiation (16,17), microvascular invasion (19,20), and depth of subserosal invasion (21)
have been reported to be risk factors for recurrence, there are no
well‑established criteria for additional resection. Furthermore,
gallbladder cancer with lymph node metastases, despite R0
resection, has a poor prognosis (15,18). The effect of additional
resection on long‑term outcomes in patients with IGC remains
unclear. The clinical decision for additional resection should
be considered carefully on an individual basis.
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In the present study, additional resection was not performed
in 11 of the 12 patients with IGC, and 8 of these patients had
long‑term follow‑up. Within 33 months, 5 of the 8 cases had
no recurrence, whereas 3 cases (cases 4, 6, and 9) had recurrence during the follow‑up period. No significant tendency
was recognized toward recurrence based on histopathological
findings or surgical details; however, there are notable facts
regarding the 3 individual patients with recurrence. In case 4,
a pT2 tumor with a lymph node metastasis attached to the
cystic duct that recurred in the porta hepatis lymph nodes
was revealed on postoperative pathological examination. The
prediction of the recurrence pattern may be conducted by
examining lymphatic flow. In case 6, a pT1b tumor with tumor
cells found in contiguity with <5 mm of the cystic duct stump
was revealed. Microinvasion of the cystic duct stump was
suspected, and local recurrence was later observed there. In
case 9, a pT1b tumor was revealed, and PTGBD was performed
before cholecystectomy. Biliary dispersal along the liver bed
and fistula of the drainage tube was suspected, and local recurrence at the liver bed was observed later. All 3 patients had
risk factors for recurrence, and the area of recurrence could be
explained pathologically; lymph node metastasis, biliary exposure, and microinvasion of the cystic duct stump appeared to
play a critical role in recurrence. This suggests that the extent
of additional resection should be based on the pathological
findings or preoperative treatment in each individual case. For
example, in case 9, additional resection of the liver bed and
PTGBD fistula may be adequate to prevent recurrence.
Long‑term outcomes in patients who did not receive
additional resection in this study appear to be better than
those previously reported (16). Five of 8 patients remain
recurrence‑free at a minimum of 33 months, and 3 of 8 had
invasive tumors (pT2).
Of course, there are a few number of cases in this study, and
further examination is necessary, What we want to emphasize
most is that, presence of an appropriate preoperative treatment
or cholecystectomy without persistence of the cancer cell,
based on a preoperative image evaluation and a postoperative histopathological examination may greatly influence the
long‑term prognosis of IGC.
It may be necessary to investigate more patients with a
higher recurrence risk, and include more patients who do not
undergo additional resection because this scenario is often
encountered in clinical practice. IGC is relatively frequent in
patients aged >80 years, and additional resection is often not
a viable option because of various factors such as poor performance status, comorbidities, and lack of motivation. Therefore,
even if it was a progressive IGC cases, to perform appropriate
preoperative treatment and cholecystectomy, and carefully
choice of additional resection by the pre and post‑operative
examination may be most important for the prognosis of IGC
cases.
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