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Purpose: Cholecystectomy is one of the most common surgeries today due to gallbladder diseases. The most prevalent
malignancy of the biliary tract is gallbladder cancer. We aimed to discuss the results of our patients who underwent
cholecystectomy for benign reasons in our clinic and who had gallbladder cancer due to pathology.

Methods: The results of cholecystectomy performed in General Surgery Clinic of Seyhan Government Hospital were
evaluated. Cases diagnosed as gallbladder as a result of histopathological examination were included. Preoperative
ultrasonography, laboratory findings, and postoperative pathology results of the patients were reviewed retrospectively.
The pathologist repeated histopathological evaluations.

Results: Between 2010 and 2019, incidental gallbladder cancer (IGBC) was detected in 40 patients (0.3%) in 11,680
cholecystectomy operations. Of the patients diagnosed with IGBC, 14 (35.0%) were T1a, 11 (27.5%) were T1b, 11 (27.5%)
were T2, and 4 (10.0%) were T3. T4 tumor was not seen in any patient. Three patients who were T1b at initial evaluation
were identified as T2 at evaluation for the study. The pathology results of 37 patients (92.5%) were adenocarcinoma, 2 (5.0%)
were adenosquamous type, and 1 (0.5%) was squamous cell carcinoma.

Conclusion: There has been a remarkable increase in the number of IGBCs over the past 20 years. Appropriate staging
and histopathological evaluation are essential in guiding the surgeon’s operation. It is crucial to accurately determine the T
stage, the most influential parameter on patient survival and residual recurrences. The distinction between pathologic (p)
T1a and pT1b should be made carefully. Surgery is the only potentially curative method.

[Ann Surg Treat Res 2022;102(4):185-192]
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INTRODUCTION

Gallbladder cancer (GBC) is the most common cancer of
the biliary system and the fifth most common cancer of the
gastrointestinal tract [1]. The diagnosis of cancer as a result
of examination of pathology specimens of patients who were
operated on with a preliminary diagnosis of benign gallbladder
diseases is called incidental GBC (IGBC). Elderly, female

patients and conversion from laparoscopic surgery to open
surgery are stated as risk factors for IGBC [2]. IGBC accounts
for 50%-70% of all newly diagnosed GBCs [34]. Increased wall
thickness, irregularities of the mucosa and submucosa, and
an increase in echo are all suspicious findings for malignancy
on ultrasonography (USG), which plays an important role in
diagnosis [5]. IGBCs are usually early-stage cancers [6]. The most
effective treatment of IGBC is surgery. In histopathological
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evaluations, pathologic (p) T stage and presence of lymphatic
involvement determine patient survival along with the surgical
or medical approach to be applied in the treatment [3]. In IGBC,
the pT stage is the most critical factor in deciding on the second
surgical intervention [7]. Cholecystectomy is sufficient for
pTla invasion depth. Extended hepatic resection and regional
lymphadenectomy are recommended for patients with pT1b
and greater depth of invasion due to its positive contribution
to survival [8]. A residual tumor is detected in approximately
60% of patients who undergo re-resection after the first surgery;
with an increase in T stage, the probability of encountering a
residual tumor increases [9,10]. Controversy continues regarding
the role, timing, extent, and impact of secondary surgery on
survival in IGBC. With correct staging and appropriate surgical
strategy, a 5-year survival rate can be up to 70% in pT1-2
patients [4]. On the other hand, despite all the advances in
surgical and medical oncological treatment, 5-year survival in
patients with lymphatic involvement or metastatic disease is
below 25% [11]. The aim of our study is to evaluate the clinical
characteristics, surgical approaches, and pathology results of
patients diagnosed with IGBC.

METHODS

Study protocol approval was received from the Institution
Review Board of Adana City Hospital on September 23, 2020 (No.
66-1071). Written consent was obtained from the patients for
the use of surgical images.

The data of 11,680 patients who were operated on with the
preliminary diagnosis of benign gallbladder diseases between
January 2010 and September 2019 in the General Surgery
Clinic of Seyhan Government Hospital were assessed using an
electronic database. Patients with a preliminary diagnosis of
GBC (n = 11) and gallbladder polyp (n = 6) were excluded from
the study. Forty patients diagnosed with IGBC, who underwent
emergency and elective cholecystectomy for benign reasons,
independent of surgical technique, were included in the study.
The patients’ sex, age, preoperative laboratory results, imaging
reports, surgery reports, pathology results, postoperative
follow-ups, and information about the second surgery were
recorded. In the evaluation of the patients using USG, the
presence of stones, stone size, and wall thickness information
were examined. Gallbladder stone diameters greater or less
than 3 cm and gallbladder wall thickness of more than or less
than 3 mm were evaluated. Also, the blocks and the slides of
these cases were reevaluated by the pathologist. Carcinoma
type, histologic grade, depth of invasion, surgical margin, and
perineural and lymphovascular invasion status of the tumors
were reexamined. Some of the blocks and/or slides of the first
evaluation could not be found; the information stated in the
pathology report was taken into account.

TNM classification was made with the histopathological
examinations of the patients and the radiological evaluations
made after diagnosis. It was observed that Tla patients
did not undergo a second surgical intervention. Triphasic
abdominal computed tomography examinations performed
before re-excision were evaluated in patients with T1b and
more advanced pT tumors. Second surgical interventions were
performed 6-10 weeks after the first operation. Preoperative
trocar site recurrence, intraperitoneal, and metastatic spread
in the liver capsule were studied in the medical records.
Complications that developed within the first 30 days after
surgery were recorded. Complications were classified and
evaluated according to the Clavien-Dindo classification of
surgical complications.

Statistical analysis
IBM SPSS Statistics ver. 23.0 (IBM Corp., Armonk, NY,

USA) was used for statistical analysis of the data. Categorical
measurements were summarized as numbers and percentages,
and continuous measurements as mean, standard deviation,
and median (interquartile range [IOR]). The variables’ suitability
to normal distribution was examined using visual (histogram
and probability graphics) and analytical methods (Kolmogorov-
Smirnov/Shapiro-Wilk tests). The chi-square test was used in
comparing categorical variables. One-way analysis of variance
was used for parameters conforming to the normal distribution,
and the Kruskal-Wallis test was used in groups that did not
comply with a normal distribution. Kaplan-Meier analysis, log-
rank tests, and Cox regression analysis were used for survival
analysis. In all tests, the statistical significance level was set at
0.05.

RESULTS

General characteristics of patients
Of the 11,680 patients included in the study, 3,540 (30.3%)

were male, 8,140 (69.7%) were female, and the mean age was
52.4 years (18-95 years). Cholelithiasis was present in 10,830
patients (92.7%) who underwent cholecystectomy. IGBC
was detected in 40 of the patients (0.3%) who underwent
cholecystectomy after histopathological examination. Of these
patients, 11 (275%) were male and 29 (72.5%) were female. The
mean age of the patients diagnosed with IGBC was 62.3 years
(IOR, 38-82 years). Demographic and clinical characteristics of
the patients are presented in Table 1.

Radiological findings

All patients with IGBC were found to have gallstones on
USG. When the association of gallstones in 11,680 patients who
underwent cholecystectomy and IGBC patients was evaluated,
the presence of stones in IGBC was found to be statistically
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Table 1. Demographic and clinical information of IGBC
patients

Variable Data

IGBC/No. of cholecystectomy patients 40/11,680 (0.3)
Age (yr) 62.34 (38-82)
Sex

Female (72.5)

Male 11 (27.5)
Gallbladder stone (cm)

>3 26 (65.0)

<3 14 (35.0)
Gallbladder wall thickness (mm)

>3 37 (92.5)

<3 3(7.5)
Urgency of surgery

Acute 4(10.0)

Elective 36 (90.0
Surgical technique

Laparoscopic 27 (67.5)

Open 4 (10.0)

Laparoscopic converted open 9(22.5)
Perforation of gallbladder during surgery 3(7.5)

Values are presented as number (%) or median (interquartile
range).
IGBC, incidental gallblader cancer.

significantly higher (P = 0.049). The size of gallstones was
smaller than 3 c¢m in 14 patients and larger than 3 cm in 26
patients. Gallbladder stones larger than 3 cm had no statistically
significant effect on the advancement of the pT stage (P = 0.441).
The gallbladder wall thickness was greater than 3 mm in 37
individuals, and less than 3 mm in 3 cases, as per radiological
evaluation. No significant correlation was observed between
the increase in wall thickness and progression in pT stage (P
= 0.214). Similarly, no effect was observed on the presence of
tumor at the surgical margin (P = 0.850).

Surgery findings

Cholecystectomy was performed urgently in 4 patients
due to acute cholecystitis and in 36 patients in elective
conditions. Surgery was started with laparoscopic surgery
in 36 of the patients and open method in 4 patients due to
previous abdominal surgery. In 9 patients who were started
laparoscopically, cholecystectomy was converted to open
surgery due to the inability to perform safe cholecystectomy
and advanced adhesion. It was observed that the pT stage of
IGBC was effective on conversion cholecystectomy (P < 0.001).

In the evaluation made according to the depth of tumor
invasion, it was determined that 12 of the patients who
underwent laparoscopic cholecystectomy were Tla, 9 were
T1b, and 6 were T2. Of the patients who underwent open
cholecystectomy, 2 were at stage Tla and 2 were at stage T2. In
the pathological outcome of the patients who converted from

Table 2. Histopathological features after reassessment

Variable Data

Tumor type

Adenocarcinoma, total 37 (92.5)

Adenosquamous cancer 2 (5.0)

Squamous cancer 1(2.5)
Histologic grade

1 10 (25.0)

2 21 (52.5)

3 9 (22.5)
Lymphovascular invasion

Present 11(27.5)

Absent 29 (72.5)
Perineural invasion

Present 16 (40.0)

Absent 24 (60.0)
Surgical margin status

Positive 4 (10.0)

Negative 24 (60.0)

Cannot be evaluated 12 (30.0)
Lymph node status

Positive 5(12.5)

Negative 32 (80.0)

Not known 3 (7.5)
Depth of invasion

pTla 14 (35.0)

pT1b 11 (27.5)

pT2 11 (27.5)

pT3 4(10.0)
Stage

1 23 (57.5)

2 6 (15.0)

3 8 (20.0)

Not known 3 (7.5)

Values are presented as number (%).
p, pathologic stage.

laparoscopic procedure to open surgery, 2 were determined as
T1b, 3 as T2, and 4 as T3. As a result of this evaluation, there
was an increase in the rate of conversion from laparoscopy
to open surgery with an increase in the depth of tumor
invasion. This increase was statistically significant (P = 0.002).
Perforation of the gallbladder occurred in 3 patients. Two of
these patients were pTla and 1 was pT3. Open surgery was
performed in the patient with pT3. The perforated gallbladders
were removed from the abdomen with an endo bag, according
to the findings. It was determined that T stage (P = 0.530)
and stone diameter (P = 0.630) had no effect on gallbladder
perforation. In all patients, only cholecystectomy was
performed as a standard in their first surgery.

Patients with Tla did not require a second operation
following cholecystectomy, according to the findings. It was
observed that 1 patient with T1b and 2 patients with T2 did not
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Table 3. Surgical and histopathological features of IGBC patients according to pT status

Variable

Gallbladder stone (cm)
<3
>3
Gallbladder wall thickness (mm)
<3
>3
pN status
NO
N1
N2

Surgical treatment
Simpel cholecystectomy
Segment 4b + 5 resection + lymphadenectomy

Segment 5 resection + left hepatectomy
lymphadenectomy

First surgical procedure
Laparoscopic cholecystectomy

Open cholecystectomy

Open procedure conversion from laparoscopy
Complication

Infection

Bleeding

Bile leakage

Death

IGBC, incidental gallbladder cancer; p, pathologic stage.

o N

o O o O

o = O O - O = ©

IS i)

O = = =

Fig. 1. (A) Hepatoduodenal
ligament dissection. (B) Diaphrag-
matic facial tumor implants
(arrows). (C) Determination of
hepatic resection line. (D) Hepatic
parenchyma resection. Ch, chole-
dochus; HA, hepatic artery; PV,
portal vein.
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undergo extended surgical resection due to additional diseases,
high American Society of Anesthesiologists physical status
classification, and the patient’s refusal to accept additional
surgical intervention. More radical surgeries were performed
due to the increase of the patients in T stage (P < 0.001) (Tables
2and 3).

Tumor-free surgical margin was achieved in all patients who
underwent liver resection and lymph node dissection after the
diagnosis of IGBC. Tumor involvement was detected in the left
lobe of the liver in 1 patient with pT3 and the diaphragm in 1
patient. In this patient, segments 4b and 5, and tumoral focus
on the diaphragmatic area were resected and lymphadenectomy
has been made (Fig. 1).

Histopathological result
According to the histopathological reevaluation of the results,

in all cases, 37 were adenocarcinoma, 2 were adenosquamous
carcinoma, and only 1 case was squamous cell carcinoma.
Biliary (45.0%) and intestinal types (40.0%) were the most
common adenocarcinoma subtypes, while mucinous type and
poorly cohesive type were present in 2 cases (5.0%) and 1 case
(2.5%), respectively. Three cases were reported as T1b at the
initial evaluation, and these patients were observed to be pT2
in the evaluation performed by the pathologist for this study.
In the histopathological evaluation, more than half of the cases
were grade 2 (52.5%), while lymphovascular and perineural
invasion was observed in 275% and 40.0%, respectively (Table 2).

Complications
According to the Clavien-Dindo surgical complication

1.0 A Depth of invasion
& —I1pTila
b pT1b
- 0.8 A L pT2
Ke] pT3
© —+— pT1a-censored
S 0.6 pT1b-censored
; --+-- pT2-censored
2 | pT3-censored
© H
= 0.4 4 :
€ T
>
o H
0.2 .
T T T T T T T T 1

T T
0 12 24 36 48 60 72 84 96 10812013
Overall survival (mo)

Fig. 2. Kaplan-Meier survival curves by the depth of invasion
(pathologic [p] T) in all incidental gallbladder cancer (IGBC)
patients (n = 40). pT1a, tumor invades the lamina propria;
pT1b, tumor invades the muscular layer; pT2, tumor invades
the perimuscular connective tissue on the peritoneal side,
without the involvement of the serosa or tumor invades the
perimuscular connective tissue on the hepatic side, with no
extension into the liver; pT3, tumor perforates the serosa
(visceral peritoneum) and/or directly invades the liver and/or
1 other adjacent organ or structure.

classification, 3 patients were grade I, 5 patients were grade I,
and 1 was grade I1I. There were no grade IV or V complications.
Wound infection developed in 3 patients, which was treated
with surgical drainage. Wound infection developed in 2
patients converted from laparoscopic surgery to open surgery
in the first operation. All other complications occurred after the
second surgery. Biliary fistula developed in 4 patients. Three
patients were treated spontaneously with medical treatment
and follow-up, and 1 patient was treated after endoscopic
retrograde cholangiopancreatography. Bile duct resection was
not performed in any patient due to biliary fistula. Bleeding
from the liver resection line occurred in 2 patients. They were
treated with blood transfusion and a conservative approach
without any interventional procedure. The patients in this

Table 4. The effect of clinical-histopathological features on
survival (univariate Cox-regression analysis)

Variable OR (95% ClI) P-value

Sex

Male 1.000

Female 0.971 (0.250-3.763) 0.965
Age at diagnosis (yr)

<60 1.000

>60 2.630 (0.333-20.784) 0.359
Tumor type

Squamous cancer 1.000

Adenocarcinoma 23.146 (0.001-64.379) 0.547
Depth of invasion

Tla 1.000

T1b 1.599 (0.100-25.601) 0.740

T2 10.795 (1.249-93.301) 0.031*

T3 NA NA
Histologic grade

1 1.000

2 0.781 (0.143-4.267) 0.775

3 4.621 (1.125-18.970) 0.034*
Lymphovascular invasion

No 1.000

Yes 3.594 (1.029-12.552) 0.045*
Perineural invasion

No 1.000

Yes 2.413 (0.675-8.629) 0.175
Surgical margin

Positive 1.000

Negative 21.106 (0.001-30.610) 0.750
Lymph node status

No 1.000

Yes 2.493 (0.548-11.346) 0.238
Stage

1 1.000

2 4.450 (0.624-31.739) 0.136

3 48.488 (6.987-336.496) <0.001*

OR, odds ratio; Cl, confidence interval; NA, not applicable.

*P < 0.05.
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study experienced no mortality throughout the perioperative
and early postoperative periods.

Survival
Finally, according to the depth of invasion, the patients’

survival data were compared using Kaplan-Meier and log-rank
analysis. Based on depth of invasion, 5-year survival was 100%
in pTla, 45% in pI'1b, 27% in pT2, and 0% in pT3 (Fig. 2). Overall
survival was much lower with increasing depth of invasion (P <
0.001). When comparing the depth of invasion with the stage, it
was determined that the progression in pT caused a statistically
significant increase in the stage state. The median survival
times and 5-year survival rates of the patients according to the
T groups are given in Table 3. On the other hand, the effects of
age at diagnosis, sex, tumor type, depth of invasion, histological
grade, lymphovascular and perineural invasion, surgical margin,
lymph node status, and stage on survival were analyzed by
univariate Cox-regression analysis. It was determined that the
depth of invasion, histological grade, lymphovascular invasion,
and the increasing stage had a significant adverse effect on
survival (Table 4).

DISCUSSION

Approximately 70% of GBCs are diagnosed after careful
examination of the specimens of patients who were operated
on for benign reasons [1]. Diagnosis of IGBC is detected
more frequently in routine evaluations than in selective
histopathological evaluations [12].

Chatelain et al. [13] reported that patients diagnosed with
IGBC often have missing data in their reports for important
prognostic factors, including tumor stage, size, grade, and
resection margins. The surgical margin, histological grade,
lymphovascular invasion, perineural invasion, pT, and lymph
node involvement, all of which are crucial in the treatment and
prognosis of patients diagnosed by the pathologist incidentally,
should all be stated in the reports [13,14]. In our study, although
deficiencies in pT, surgical margin, and lymphatic node
evaluation were not observed in pathology reports, partial
deficiencies were determined in histological grade, perineural,
and lymphovascular evaluations. The depth of tumor invasion
in the samples of 3 individuals was revealed to be greater than
the previous one in the second pathological examination. It
was thought that it was due to an examination without taking
enough samples.

The elderly and female sex are among the demographic risk
factors for IGBCs. 1t is diagnosed 1.3-3.5 times more in women.
GBCs are usually detected over the age of 65 years [14]. It was
determined that IGBCs were higher in advanced age and female
sex. While the GBC average age at diagnosis is 65 years and up,
the IGBC average age appears to be a few years lower [15]. We

observed that our patients had a mean age of 623 years, a few
years lower than those reported in the literature.

Co-occurrence of cholelithiasis in patients diagnosed with
IGBC has been reported as high as 94% in studies [16]. Multiple
gallbladder stones and larger than 3-cm stones in USG are
reported as factors that increase the risk for cancer [17].
Gallstones were detected on USG in all of the patients in the
study. In 14 of 40 patients (35.0%), the diameter of the stones
was 3 cm, and in 26 (65.0%), the stones were larger than 3
cm. Although the stone diameter was larger than 3 c¢m in the
majority of the patients, contrary to the literature, the effect
of stone size on the stage progression was not statistically
significant.

The increased wall thickness of the gallbladder on USG
is another risk factor for IGBC. Our study determined that
the gallbladder wall thickness was more than 3 mm in 37 of
our patients (92.5%). In our study, no statistically significant
relationship was found between the increase in gallbladder wall
thickness and the effect of tumor-free surgical margin resection
and pT progression. Although IGBC wall thickness increase is
an important finding, it was considered not a specific marker,

The increase in pT status in IGBC had a statistically
significant effect on the rate of conversion cholecystectomy.
Increased adhesion, fibrosis, tumor invasion, and previous
inflammatory episodes related to gallstones were thought to
cause conversion cholecystectomy more than cholecystectomy
for benign reasons in individuals with IGBC. In addition
to the increase in the size of stone and wall thickness of
the gallbladder, it should be considered that there may be a
tumor in gallbladder diseases that are difficult to complete
laparoscopically or that are converted to open surgery.

In IGBC, intraoperative perforation of the gallbladder is
associated with tumor recurrence at the trocar entry site,
recurrence in the diaphragm, tumor implants on the liver
surface, poor prognosis, failure to perform curative surgeries,
and peritoneal carcinomatosis [18]. In this study, it was
determined that pT did not affect the increase in perforation
rates. In 1 of the 3 patients who developed intraoperative
perforation, laparoscopic surgery was completed with open
surgery. Trocar site recurrence did not occur in the follow-
up of the other 2 patients. It was thought that removing the
perforated gallbladder with the endo bag used in laparoscopic
surgery might be effective. In the second operation of the
patient who had gallbladder perforation and was completed
open, tumor implantation was observed in an area of 3 X 4 cm
on the diaphragmatic surface and was resected.

Simple cholecystectomy is sufficient in patients evaluated
as Tla in the surgical treatment of IGBC. Liver resection and
lymphadenectomy do not affect survival. The 5-year survival
rate for pTla tumors has been reported to be 90%-100% in
studies [18]. In our study, no additional surgical intervention
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was performed for cholecystectomy in 14 patients with pTla.
Our 5-year survival rate was slightly less than the studies in
the literature. It was thought that not examining the depth of
tumor invasion with enough samples may affect the survival.

In a systematic review by Sereide et al. [19] for pT1b tumors,
it was reported that re-resection is necessary with a low level
of evidence. Jang et al. [20] reported that open-laparoscopic
surgical technique and simple cholecystectomy-extended
cholecystectomy treatment approach for Tla and T1b tumors
did not make a difference in terms of 5-year survival. Although
discussions on the surgical methods applied to continue, there
is a consensus on resection with a tumor-free surgical margin.
It is the most important factor for long survival and curative
treatment [21]. In our study, it was determined that radical
surgical intervention preferences were at the forefront in
tumors with a depth of invasion above Tla.

Lymph node metastasis rates in pT1b tumors are reported
to be 13% [22]. While the 5-year survival rate is 80%-100% in
these patients without lymphatic metastases, it regresses to 8%
in the presence of lymphatic metastases [19]. Segment 4b and 5
resection and regional lymphadenectomy were performed in 10
of 11 patients with T1b. N1 node involvement was detected in 1
of these patients after lymph node dissection. One patient was
excluded from the survey analysis because he did not accept a
second surgical intervention.

In pT2 tumors, surgical treatment is recommended with a
tumor-free surgical margin, usually, segment 4b and 5 liver
resection and regional lymph node resection. The surgical
treatment recommended for pT3 tumors is similar. While
lymph node enlargement was 27%-33% in pI2s, this rate was
reported as 59% in pI'3 tumors [22]. Survival in T3 tumors is
very poor, about 8%-30% [18]. Surgery is recommended for
all pT2 and pT3 patients in good condition to undergo major
abdominal surgery and does not have inoperable findings [23].
Nine patients with pT2 and four patients with pI3 underwent
lymphadenectomy with segmental or major liver resection.
Lymph node involvement was detected in 3 patients with pI2
and 3 patients with pT3. It was observed that lymph node
involvement caused stage progression and adversely affected
survival in Kaplan-Meier analysis.

Although survival rates were similar in studies comparing
hepatic resection and segmental hepatic resection for pT2 and
pT3 tumors, complication rates were reported to be twice as
high in patients who underwent hepatic resection [24]. Araida
et al. [25] reported the complication rate as 10% in patients who
underwent segmental resection. In our study, complications
developed in 1 of the 2 patients who underwent hepatic
resection and 4 of 20 patients who underwent segmental
resection. The complication rate was similar to the rates
reported in the literature. Most of the complications were at a
low stage according to the Clavien-Dindo classification.

The limitations of our study were the unknown lymph
node status of Tla patients, and the inability to evaluate the
adequacy of the samples taken in the first histopathological
examination of the patients.

In conclusion, the increasing use of laparoscopic cholecys-
tectomy over the past 20 years has led to a notable increase
in the number of incidental GBCs. Appropriate staging and
histopathological evaluation are essential in guiding the
surgeon's operation, Histopathological evaluation is important
in determining the T stage, which is the most effective
parameter on patient survival and residual recurrences.
Particular attention should be paid to the distinction between
pTla and pT1b. Surgery is the most important part of GBC
management and the only potentially curative method.
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