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Abstract

Purpose Routine histopathological examination after cholecystectomy for gallstones is performed despite the low rates of
incidental findings of malignancy. The aim of this study was to assess predictive values of macroscopic examination of chole-
cystectomy specimens by surgeons in gallstone disease.

Methods A prospective multi-center diagnostic study was carried out between December 2015 and March 2017 at four different
centers. All patients undergoing cholecystectomy for gallstone disease were consecutively screened for eligibility. Patients whose
ages are 18 to 80 years, and preoperative imaging findings without any pathology except cholelithiasis were included. The
gallbladder was first evaluated macroscopically ex situ by two operating surgeons and rated as macroscopically benign (group
S1), suspicious for a benign diagnosis (group S2), and suspicious for malignancy (group S3). Thereafter, a pathologist made a
final histopathological examination whose results are grouped as chronic cholecystitis (group P1), benign or precancerous lesions
in which only cholecystectomy is the adequate treatment modality (group P2), and carcinoma (group P3). Diagnostic accuracy of
the surgeon’s assessment to the histopathological examination was evaluated using sensitivity, specificity, positive and negative
predictive values, and accuracy, and correlated by a kappa agreement coefficient.

Results A total of 1112 patients were included in this trial. The specificity rates were 96.5%, 100%, and 98.7% for group S1-
group S2, group S1-group S3, and group S2-group S3, respectively. Accuracy rates to detect malignancy were 100% and 95. 2%
for group S1 and group S2, respectively. Kappa coefficient values were 1.0 and 0.64 for group S1-group S3 and group S2-group
S3, respectively (p <0.001 for both).

Conclusion Assessment of the gallbladder specimen and selective histopathological examination may be adequate after cholecystec-
tomy for gallstone diseases. Such a procedure would have the potential to reduce costs and prevent unnecessary loss of labor
productivity without affecting patients’ safety. However, higher number of patients in more centers is needed to confirm this hypothesis.

Electronic supplementary material The online version of this article
(https://doi.org/10.1007/500423-019-01800-2) contains supplementary
material, which is available to authorized users.
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Introduction

Cholecystectomy is a frequently performed procedure for be-
nign biliary diseases such as cholelithiasis and biliary colic;
however, instances of malignancy are rare [1]. Although gall-
bladder cancers are the most common biliary malignancies
found worldwide, malignancy rates in patients undergoing
cholecystectomy are reported to be between only 0.2 and
2% [2-5]. This already low rate falls further to 0.1-1.2% in
patients with no preoperative suspicion of malignancy [6, 7].
Despite these low percentages, many centers still undertake
routine histopathological examinations to exclude the possi-
bility of malignancy [8].

Approximately half of gallbladder cancers are diag-
nosed in the preoperative period as a result of local symp-
toms and metastases, while the remainder is incidentally
detected after cholecystectomy [9, 10]. However, this rou-
tine histopathological examination of materials removed
during cholecystectomy has become the subject of discus-
sion in recent years [11-13]. Conversely, other authors
support routine histopathological examination as a crucial
step in maximizing treatment options, especially consid-
ering the aggressive nature of gallbladder malignancies
and their detection as advanced-stage malignancies [2].
On the one hand, several authors contend that routine
histopathological examination is unwarranted and that on-
ly materials from selected cases should be sent to the
pathology lab. They suggest that this detailed examination
is only of benefit in cases where a suspicion of malignan-
cy has already been determined in preoperative radiolog-
ical evaluation [11, 12, 14]. A further recommendation is
that in addition to preoperative imaging, manual examina-
tion of the matter by the operating surgeon can suffice,
without recourse to systematic histopathological assess-
ment [13]. Therefore, we hypothesize that manual inspec-
tion and examination of the specimens by the surgeons
immediately after the surgery may help to detect suspi-
cious lesions and to prevent overloading of the pathology
laboratories due to the specimens that are usually consid-
ered as normal.

The aim of this study is to compare the macroscopic eval-
uations of cholecystectomy specimens in gallstone disease
with their corresponding histopathological examinations.

Materials and methods

This prospective multi-center study was performed between
December 2015 and March 2017 at four different hospitals,
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after approval of the local Human Ethics Committee.
Informed consent was obtained from all participating patients,
including those with non-inflamed cholelithiasis. Clinical tri-
als registration was carried out (ClinicalTrials.gov Identifier:
NCT02654873).

For the purposes of our study, we consecutively included
patients aged between 18 and 80 years and suffering from
cholelithiasis. As the main preoperative imaging finding, all
reports within normal limits except cholelithiasis were consid-
ered. Our exclusion criteria comprised patients with acute
cholecystitis, perforated gallbladder, malignancy, polyps in
the gallbladder, increased gallbladder wall thickness, signs
of gallbladder malignancy in preoperative ultrasonography,
and those younger than 18 years old or pregnant.

Cholecystectomy was performed by eight different sur-
geons, who had already completed at least 100 cholecystecto-
my operations as the learning curve prior to the study using
either laparoscopic or open surgical techniques consecutively.
As a general policy, two surgeons attended to all operations.
The pathology specimens were evaluated macroscopically by
two experienced surgeons, using a longitudinal incision to the
gallbladder, before being immediately immersed in formalin.
The specimens were classified according to this macroscopic
evaluation by two operating surgeons as macroscopically be-
nign (group S1), suspicious for a benign diagnosis (group S2),
and suspicious for malignancy (group S3). Before the initia-
tion of the study, a schedule including criteria used for group-
ing of the specimens was sent to the surgeons performing
surgeries. The suspicious for a benign diagnosis group includ-
ed conditions such as an increased thickness of the gallbladder
wall, cystic lesions, fibrotic changes on the mucosa or the wall
of the gallbladder, and calcifications or polyps in the gallblad-
der, whereas the suspicious for malignancy group included
any with detected mass or irregularities in the gallbladder wall.

The specimens were sent for histopathological examination
in the center where the patient underwent surgery. Three blocks
were taken, in which cross sections ofthe neck, the body, and the
fundusofthegallbladderandtheirrepresentative parts ofthe wall
were included for microscopy. The presence of inflammation
(chronic cholecystitis, xanthogranulomatous cholecystitis),
non-tumoral pathologies (intestinal metaplasia, gastric metapla-
sia, mucocele), benign gallbladder tumors (cholesterol polyps,
adenomyosis), dysplasia, and malignancy (gallbladder adeno-
carcinoma) werereported. Theresults of pathology reports were
grouped as chronic cholecystitis (group P1), benign or precan-
cerous lesions in which only cholecystectomy is the adequate
treatment modality (intestinal metaplasia, gastric metaplasia,
mucocele, xanthogranulomatous cholecystitis, cholesterol
polyps,adenomyosis, and dysplasia) (group P2), and carcinoma
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(group P3). Finally, pathology reports for the specimens were
compared with the groups allocated by the surgeons.

Additionally, age, sex, and grade of gallbladder cancer, if
present, were noted. The cancer staging was performed ac-
cording to the 7th edition of the American Joint Committee
on Cancer (AJCC) [15].

Results of the histopathological studies were regarded as
the reference point for the macroscopic evaluation of the spec-
imens by the surgeons. Identification of malignancy in the
cholecystectomy specimens by the macroscopic evaluation
by the surgeons was the main outcome.

Statistical analysis

Descriptive statistical methods (mean with standard deviation
and frequency with percentage) were used during the assess-
ment of the study data. Observed agreement, sensitivity, spec-
ificity, positive and negative predictive values (PPV and NPV,
respectively), and accuracy were calculated for the macro-
scopic evaluation by the surgeons based on the results of the
histopathological studies. For this purpose, three different
analyses were performed between group S1, group S2, and
group S3 as group Sl-group S2, group Sl-group S3, and
group S2-group S3. The measure of agreement among groups
was evaluated via kappa coefficient. Kappa coefficient (x) less
than 0.20 was defined as weak, 0. 21-0.40 was defined as
acceptable, 0.41-0.60 was defined as moderate, 0.61-0.80
was defined as good, and greater than 0.80 was defined as
very good when determining the degree of compliance. The
results were evaluated by a biostatistics expert using SPSS
21.0 (IBM, Armonk, NY, USA) at the 95% confidence level
and p < 0.05 significance level.

Results

The population of this study was drawn from 1624 patients
who underwent cholecystectomy for gallstone disease be-
tween December 2015 and March 2017. A total of 512 pa-
tients (31.5%) were excluded from the study: 217 with acute
cholecystitis or gallbladder perforation, 194 with previously
known polyps in the gallbladder, 95 with preoperative gall-
bladder wall thickness, and six with a diagnosis of gallbladder
malignancy in the preoperative period. The remaining 1112
patients were included in the study (Fig. 1).

The mean age of the participants was 49.3 years, and the
female/male ratio was 3.21. Laparoscopic, open, and
converting to open cholecystectomy rates were 97%, 0.8%,
and 2.3%, respectively. Results of macroscopic examination
of the cholecystectomy specimens by the surgeons and histo-
pathological examination results are given in Table 1.

According to histopathological examination, chronic cho-
lecystitis was the most common pathology (74%, n 823); in-
testinal metaplasia was observed in 99 patients (8.9%), and
primary incidental gallbladder malignancy was observed in
seven patients (0.6%). Histopathological examination re-
vealed dysplasia at a rate of 2.8% (n 31). Histopathological
evaluation also revealed all gallbladder polyps to be choles-
terol polyps with a rate of 2.0% (n 22) (Table 1). The largest of
these polyps was six mm in size.

The observed agreement, sensitivity, specificity, PPV, NPV,
and accuracy were calculated separately for each binary
groups (group S1-group S2, group S1-group S3, and group
S2-group S3) (Table 2). The accuracy was the highest for
group Sl-group S3, and higher for group S2-group S3 than
for group S1-group S2.

The k agreement coefficient analysis showed that the cor-
relation between the results of the histopathological studies
and the macroscopic evaluation of the specimens by the sur-
geons were higher with group S3 compared to group S1 and
group S2 (Table 3). The kappa coefficient was 1.0 (very good
agreement) and 0.64 (good agreement) for group S1-group S3
and group S2-group S3, respectively. These results were sig-
nificant (p <0.001 for all).

In histopathological examination, malignancies were de-
tected in seven patients as compared to the five patients iden-
tified by macroscopic examination. However, the two remain-
ing specimens were identified as suspicious by the operating
surgeons.

The histopathological examination of patients with primary
gallbladder malignancy is reported in Table 2. Meanwhile,
stages of incidental primary gallbladder malignancy in the
seven patients were Tis in one, Tla in one, T1b in two, and

Patients with Gallstone
disease (n:1624)

Acute
cholecystitis and
perforated
gallbladder
excluded (n:217)

Preoperative known
gallbladder polyps
excluded (n:194)

Preoperative
increased
gallbladder wall
thickness excluded
(n:95)

Preoperative
Gallbladder
malignancies
excluded (n:6)

Patients meeting the
criteria (n: 1112)

Fig. 1 Flow diagram of the study
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Table 1 Distribution of the diagnoses after the macroscopic evaluation by the surgeons and the histopathological examination

Macroscopic examination by surgeon (n (%)) Histopathological examination (n (%))

Macroscopically benign (group S1) 1000 (89.9) Chronic cholecystitis (group P1) 824 (74.1)

Suspicious for a benign diagnosis (group S2) 107 (9.6) Benign or precancerous lesions (group P2) 281 (25.3)
Intestinal metaplasia 99 (8.9)
Gastric metaplasia 50 (4.5)
Adenomyosis 49 (4.4)
Dysplasia 31(2.8)
Xanthogranulomatous cholecystitis 28 (2.5)
Cholesterol polyps 22 (2.0)
Mucocele 2(0.2)

Suspicious for malignancy (group S3) 5(0.5) Carcinoma (group P3) 7 (0.6)

T2 in three patients. Three patients underwent extended resec-
tion consistent with their pathology results. Two patients with
stages T1b and T2 refused surgery and received oncological
treatment, only. During the 24-month post-op period, the T2
patient who had declined resection surgery deceased, while
the remaining patients continue to be monitored. Patients with
Tis and T1a continue to be disease-free (Table 4).

Discussion

The majority of all diagnosed gallbladder cancers are inciden-
tal gallbladder malignancies found in cholecystectomy speci-
mens [16]. Furthermore, a worldwide heterogeneous spread of
gallbladder tumors, with variations dependent on demograph-
ic factors such as age and ethnic properties, has been well
documented [17]. Gallbladder cancer is often seen in the el-
derly, is approximately three times more common in women
than in men, and consists of aggressive tumors [18, 19].
Primary gallbladder tumors are seen incidentally in up to
2% of cholecystectomies performed for benign causes [2].
Irritation resulting from chronic gallstones is an important risk
factor for dysplastic changes and carcinoma development
[20], while an increase in gallstone weight, number, and vol-
ume has also been associated with an increased risk of gall-
bladder cancer [21]. As further surgical procedures such as
hepatic resection and lymphadenectomy may be needed in

patients with gallbladder tumor, early detections have great
importance, according to its stage, as in other types of cancer
[22]. Although our study results reflect the literature in gener-
al, our rates for incidental gallbladder cancer were lower than
in many studies, probably since only patients who underwent
elective cholecystectomy for gallbladder stones were
included.

Intestinal metaplasia was detected in 7.4% of our patients
with gallbladder malignancy; similarly, there are numerous
articles documenting the precancerous nature of metaplastic
changes and the relationship between metaplasia or dysplasia
and carcinoma [3, 23, 24]. Simple cholecystectomy is suffi-
cient for the management of patients with intestinal metaplasia
or dysplasia, with no additional treatment required.

Although there have been many publications in recent
years concerning applying histopathological examination to
only selected patients, especially after benign gall bladder sur-
geries, the majority of these are retrospective articles [2, 7,
25]. According to some authors, patients with malignancy
tend to display suspicious or abnormal appearance under mac-
roscopic examination, and therefore only these selected cases
should be subjected to histopathological examination [2, 6,
13]. Other authors recommend histopathological examination
for all cholecystectomy specimens even if they are performed
for benign reasons [26, 27]. These authors concur that all cases
should be examined histopathologically since early stage tu-
mors can easily be overlooked in macroscopic examination.

Table 2  Evaluation of the macroscopic evaluation of the specimens by the surgeons based on the results of the histopathological studies

Groups Comparison OA¥ Sensitivity* Specificity” PPV¥ NPV¥ Accuracy®

Group S1 Group S1-group S2 78.9 27.1 96.5 72.4 79.6 78.9
Group S1-group S3 100 100 100 100 100 100

Group S2 Group S2-group S3 95.2 57.1 98.7 80 96. 2 95.2

Group S1: macroscopically benign; group S2: suspicious for a benign diagnosis; group S3: suspicious for malignancy

OA observed agreement, PPV positive predictive value, NPV negative predictive value

¥In percentage
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Table 3 Correlation the macroscopic evaluation of the specimens by

the surgeons with the histopathological studies

Groups Comparison Kappa coefficient p value

Group S1 Group S1-group S2 0.30 <0.001
Group S1-group S3 1.0 <0.001

Group S2 Group S2-group S3 0.64 <0.001

Group S1: macroscopically benign; group S2: suspicious for a benign
diagnosis, group S3: suspicious for malignancy

According to the guidelines, in cases of gallbladder tumors
that are stage T2 and higher, segmental hepatic resection (seg-
ments [Vb-V) with lymphadenectomy is required, whereas
cholecystectomy alone is reported to be sufficient for T(in
situ) and T1a malignancies [10, 28]. Our results showed that
if at least two surgeons decide the macroscopic evaluation of
the gallbladder specimens as macroscopically benign, this sit-
uation has an accuracy of 100% for not missing a carcinoma
case. In addition, the decision of the surgeons for the gallblad-
der specimens as suspicious for a benign diagnosis has had an
accuracy of 95.2% with a specificity of 98.7%. Due to the
presence of significant correlations between all binary groups,
the macroscopic evaluation of the gallbladder specimens by at
least two surgeons may be a safe and feasible approach to
perform selective histopathological examination. We may of-
fer not to send gallbladder specimens if at least two surgeons
evaluated these as macroscopically benign. Other situations as
suspicious for a benign diagnosis and suspicious for malig-
nancy should be examined histopathologically.

In fact, authors who support the need for only selected
cases to be sent for histopathological assessment, in the light
of this information, claim that tumors that are undetectable
during macroscopic evaluation of the gallbladder are in fact
early stage tumors (Tis, T1a) where simple cholecystectomy is
sufficient [2].

In our study, there were only two cases where the histo-
pathological diagnosis of malignancy was not recognized by
surgeons during physical examination. They were both low-

grade tumors: Tis and T1a, and cholecystectomy was the ap-
propriate treatment. Although not positively identified by the
surgeon, the cases were classified as suspicious and therefore
sent for further analysis; accordingly, we consider that the
surgeon’s evaluation had no negative impact on the clinical
course or prognosis of these patients.

In our study, the Tis and T1a patients required no interven-
tion, while 3 of the 5 patients with stage T1b and T2 tumors
underwent extended liver resection followed by chemothera-
py. Surgery was refused by one stage T1b patient and one with
T2. They both received chemotherapy only, but the T2 patient
died at the 14th month. Meanwhile, the follow-up of all other
patients is ongoing.

Survival rates in gallbladder malignancies found inciden-
tally are reported in the literature as being no higher than in
primary gallbladder malignancies that are symptomatic or pre-
operative [29]. Deng et al. [12] also reported that 61.4% of
incidentally detected gallbladder tumors were stage Tla or
T1b. In contrast, a meta-analysis by Swank et al. reported that
42.4% of the gallbladder malignancies incidentally detected in
cholecystectomy materials were Tis and T1 stage tumors [30].
In our study, 57.1% of 7 patients with incidentally detected
gallbladder tumor were Tis, T1a, and T1b stage tumors.

Finally, while histopathological examination of the gall-
bladder in European countries costs approximately 60 euros
per patient, the per-case payments made by the Turkish social
insurance institution is only 5 euros per patients. Despite the
fact that the cost in Turkey is quite low compared to Europe,
based on our study, selective histopathological examination
can improve cost effectiveness in the range of 5000 euros
for 1000 unnecessary histopathological evaluations, while re-
ducing lost work time.

As the limitations, this study was designed as a prospective
study. Lack of blinding for the surgeons during the macro-
scopic assessment of the specimens may be an important is-
sue. In reality, this assessment would be performed by differ-
ent surgeons from the operating team to reach more objective
evaluations [31]. However, due to the inclusion criteria of

Table 4 Pathologic stages of

patients with gallbladder No. Age Gender T Malignancy ~ Malignancy Additional ~ Chemo and/  Survival at
malignancies, surgical and stag-  identified by identified by surgery or 24 months
histopathological results, and ¢ surgeon’s histopathology radiotherapy
survival status assessment
1 57 F Tis + — — Alive
73 F Tla - - Alive
64 F Tlb Refused + Alive
surgery
78 M Tlb + + Alive
77 M T2 + Refused Dead
surgery
56 F T2 Alive
65 F T2 Alive
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normal imaging reports except cholelithiasis may also limit
the bias originating from the role of operating surgeons. For
histopathological examinations, no blinding was performed.
This is because the pathologists reported only their histopath-
ological examinations that were the reference point for diag-
nostic accuracy and performed for only medical—not re-
search—necessities.

As a conclusion, our study is the largest prospective series
to evaluate the pathology of cholecystectomy surgeries caused
by gallbladder stone disease in the literature. The results of our
study show that in the case of patients who undergo planned
cholecystectomy for gallbladder stones with no preoperative
suspicion of any malignancy, macroscopic evaluation of the
gallbladder specimens by the surgeons after surgery, followed
by histopathological examination of selected suspicious cases,
is an acceptable course of action. Not only does it not com-
promise the clinical course of patients, but also it can reduce
overall surgical costs and prevent unnecessary loss of labor
productivity. Therefore, macroscopical evaluation of the gall-
bladder specimens by at least two surgeons as benign may be a
safe and feasible approach for not performing histopatholog-
ical examination of these specimens. However, macroscopical
evaluation by the surgeons as suspicious for a benign diagno-
sis and suspicious for malignancy should necessitate further
histopathological examination.
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