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ARTICLE INFO ABSTRACT

Keywords: Background: Routine histopathological examination (RHPE) of all gallbladder specimens is required to detect the
Cholecystectomy presence of gallbladder carcinoma (GBC) or any other pathology. The work aims to study the incidence and the
Cholecystitis

clinical significance of detecting unusual gallbladder findings upon the RHPE of the referred cholecystectomy
specimens to a histopathology laboratory section at a referral hospital in Saudi Arabia during one year period.
Materials and methods: From May 2019 to May 2020, all histopathology reports of 444 consecutive gallbladder
specimens after elective and emergency cholecystectomies were retrospectively analyzed and divided into two
groups; usual findings and unusual findings which were reviewed blindly by two other pathology consultants.
Frequencies, descriptive statistics, normality test, and correlations were run. The Interrater reliability between
clinical and histopathological diagnosis was assessed statistically by kappa test.

Results: The results of histopathological examination of these gallbladder specimens showed that chronic
cholecystitis was found in 296 out of 444 total cases (66.7%), acute cholecystitis in 52 cases (11.7%), and other
associated usual findings in 85 cases (19%). Three cases (0.7%) of incidental carcinomas and other three cases
(0.7%) of dysplasia. Eosinophilic carcinomas were detected in two cases (0.45%), gallbladder complete septum
was found in one case, and one case of Phrygian cap anomaly. All patients with gallbladder carcinoma were
diagnosed incidentally during the histopathological examination.

Conclusions: RHPE of cholecystectomy materials are required to confirm the final diagnosis and document any
other pathology. Failure to detect incidental occult carcinoma may be catastrophic, given the poor prognosis.

Gallbladder carcinoma
Histopathological examination

1. Introduction specimens is relatively low, the consequences of histopathological

alteration such as intraepithelial neoplasia or gallbladder carcinoma are

Cholecystectomy for clinical diagnosis of cholecystitis is one of the
common surgical procedures worldwide [1]. RHPE of cholecystectomy
materials are required to confirm the final diagnosis and document any
other pathology, so all gallbladder specimens surgically removed during
cholecystectomy are traditionally sent for histopathologic examination
[2,3]. Several recent studies questioned the necessity for RHPE of all
gallbladder specimens reporting that selective histopathology exami-
nation is feasible and safe [4]. Although the yield of RHPE of gallbladder

immense. Failure to detect incidental occult carcinoma may be cata-
strophic, given the poor prognosis [5]. Despite the incidence of GBC in
Asian countries (8.1 per 100 000) is much higher than the Western world
(0.7 per 100 000), there are some tertiary hospitals in Asia agreed with
the practice of discarding the gallbladder specimen when appears
macroscopically unremarkable, this practice depends on the assumption
that GBC is always associated with naked-eye abnormalities. However,
the incidental GBC (without any macroscopic suspicion) is not rare [6,
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7]. The incidental carcinoma is not the only unexpected histopathology
result with clinical importance. Eosinophilic cholecystitis is also an
accidentally found diagnosis during RHPE, which may be associated
with eosinophilic gastroenteritis or other systemic diseases [8,9]. The
usual cholecystitis could be initiated by a congenital anomaly like
gallbladder septa, which may not be easily detected during the clinical
or the radiological examination. The association with bile duct
congenital anomalies should be considered, so that further in-
vestigations might be essential [10]. Therefore, this work aimed to study
the incidence and significance of detecting usual and unusual gall-
bladder findings upon the RHPE of the referred cholecystectomy speci-
mens to a histopathology laboratory section at a referral hospital during
one year from May 2019 to May 2020.

2. Material and methods

This is a retrospective cohort study performed at Prince Mishari bin
Saud Hospital in Saudi Arabia , in which the policy of RHPE of all
removed gallbladder specimens is followed. Ethical approval was ob-
tained from the Institutional Review Board. Inclusion criteria were all
cholecystectomy specimens sent to the histopathology department for
the clinical picture of cholecystitis or cholelithiasis from May 2019 to
May 2020 that were histopathologically examined in our hospital. Pa-
tients with any radiological or clinical (preoperative or intraoperative)
suspicion of lesion other than the usual cholecystitis or gallbladder stone
disease were excluded. Histopathology request form, containing de-
mographic and clinical data, usually accompanies each received spec-
imen in the laboratory [11]. The request forms, histology reports and
medical files of the studied cases were analyzed for recording patient
age, sex, clinical diagnosis, surgical procedure, gallbladder length in
gross pathology examination, gallbladder diameter, wall thickness, and
the final diagnosis. The final diagnoses were divided into two groups; 1)
Usual findings including chronic cholecystitis, cholelithiasis, chronic
active cholecystitis, and acute cholecystitis in addition to xanthomatous
reaction, gangrenous gallbladder, cholesterolosis or any type of meta-
plasia. 2) Unusual findings, including congenital anomalies, eosino-
philic cholecystitis, dysplasia, and malignancy. The eosinophilic
cholecystitis and the malignant cases (incidental carcinoma) slides were
reviewed blindly by two other pathology consultants, and they agreed
with the issued diagnosis of all the revised cases. We report the results of
this analysis in accordance with the STROCCS reporting statements
[12].

2.1. Statistical analysis

Data were transferred into an excel sheet (Excel, Microsoft Corpo-
ration, Redmond, WA, USA) and coded. All statistical analyses were
performed using the Statistical Package for the Social Sciences (SPSS)
version 25 software (SPSS Inc., Chicago, IL, USA). Frequencies,
descriptive statistics, normality test, and correlations were run. The
Interrater reliability between clinical and histopathological diagnosis
was assessed statistically by kappa test.

Table 1
Descriptive statistics of cases according to histopathological finding.
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3. Results

This study includes 444 gallbladder histopathological cases that
presented to our hospital laboratory during a period of one year from
May 2019 to May 2020. The age of involved cases ranged from 18 to 87
years old, with 34.7 median and 15.8 Standard deviation (Table 1). Of
cases 330 (74.3%) were females and 114 (25.7%) were males. Clinical
data of the reports showed that 360 (81.1%) of the cases were diagnosed
as chronic cholecystitis or cholelithiasis, while 84 (18.9%) acute
cholecystitis.

Laparoscopic cholecystectomy was the mode of surgical removal in
406 (91.5%) cases while 26 (5.8%) required open surgery for removal of
the gallbladder and 12 (2.7%) cases were transformed from laparoscopic
to open during the surgery. Upon histopathological examination 10
(2.3%) of cases showed unusual findings compared to 434 (97.7%) usual
findings (Fig. 1).

Histological diagnosis of the cases showed 296 (66.7%) chronic
cholecystitis versus 53 (11.9%) acute cholecystitis, 85 (19%) other
associated usual findings, Three cases (0.7%) of incidental carcinomas
(Fig. 2), three cases (0.7%) of dysplasia, two cases (0.45%) of eosino-
philic cholecystitis (Fig. 3), one case of gallbladder complete septum,
and one case of Phrygian cap anomaly (Fig. 4).

The clinical-histopathological agreement percentage for detection of
the usual and unusual findings was 87.3%. The applied Interrater reli-
ability Cohen’s kappa coefficient (k) showed moderate agreement p
(0.000) (Table 2). It was suggested by Cohen that Kappa result be
interpreted as follows: values < 0 as indicating no agreement and
0.01-0.20 as none to slight, 0.21-0.40 as fair, 0.41-0.60 as moderate,
0.61-0.80 as substantial, and 0.81-1.00 as almost perfect agreement
[13]. The p-value considered significant for less than (0.05).

Out of total unusual cases (66.7%) showed more than 8 cm length
and more than 0.3 cm in thickness. By applying normality test it was
found that data are not following a normal distribution. The non-
parametric spearman’s test was displayed for correlations and showed
that neither involved cases age, sex, nor gallbladder length, thickness,
and diameter were statistically significant correlating with unusual
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Fig. 1. Histopathological diagnosis issued for the total 444 studied cases.

Histopathology diagnosis findings Range Minimum Maximum Mean Std. Deviation
Usual Age 69 18 87 34.65 15.856
Length 9 5.0 14 7.698 1.78
Diameter (cm) 4.5 1.5 6.0 2.718 0.6391
Wall thickness (cm) 1.8 0.2 2 0.4175 0.26435
Unusual Age 47 22 69 44.44 14.842
Length 4 7.0 11.0 8.389 1.5366
Diameter 1.5 2.5 4.0 3.000 0.4330
Wall thickness 0.9 0.3 1.2 0.489 0.29768
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Fig. 2. Gall bladder mucinous carcinoma (A) Gross image: Thickened gall-
bladder wall with glistening white cut section (B) Microscopic image: invasive
mucinous carcinoma formed of extracellular mucin pools entangling clusters of
tumor cells (H&E stain, X 40).

findings in histological diagnosis p-values (0 .9, 0.6, 0.112, 0.3, 0.154)
respectively.

4. Discussion

Gallbladder disorders are the most common diseases in general
surgery [14]. The most common type of these disorders is cholecystitis
[15], mostly caused by cholelithiasis, which means the development of
gallstones [16]. The risk factors of gallbladder diseases include age, fe-
male gender, metabolic syndrome, and rapid weight loss [17]. The mean
age of the cholecystitis patients in this study is 34.7 + 15.8 years ranging
from 17 to 87 years, slightly higher than that reported by Siddiqui et al.,
in 2013 [7], Ali et al., in 2010 [18], and lower than what was reported
by Olthof in 2018 [19]. Thirty-fourths of the studied cases were female.
This female predominance was recorded by several studies [5], some
recorded seven eighties female cases, one of them performed in Saudi
Arabia [7,20]. To our knowledge, no studies reported male predomi-
nance in cholecystectomy operations. Chronic cholecystitis was the
leading cause of the surgical operation in 81% of the cases, while the rest
19% were complaining of acute cholecystitis pictures at the time of
operation. Acute cholecystitis is the most common complication of
cholelithiasis, accounting for 14%-30% of cholecystectomy operations
performed in many countries [21,22]. Cholelithiasis may mandate
cholecystectomy, especially in symptomatic patients or patients having
complications of the gallstones [23]. Cholecystectomy is usually lapa-
roscopically performed, adopting the conventional four-ports technique
or using a single or two ports that are modifications of the conventional
procedure [24]. Laparoscopic cholecystectomy procedure has some
complications such as bowel injury, bile duct injury, vascular injury,
adhesions, and port site complications [25]. More than 90% of the
studied gallbladders were surgically removed laparoscopically with no
recorded complications during the operation, 2.7% of cases were
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Fig. 3. A) A histopathology picture of eosinophilic cholecystitis case showing
gall bladder wall mainly infiltrated by eosinophils (H&E stain, X 100). B) A
histopathology picture of gall bladder dysplasia mucosa showing dysplasia
(H&E stain, X 400).

Fig. 4. A) A gross picture of a case of Phrygian cap. B) The histopathology
picture of the Phrygian cap case showing chronic cholecystitis with mildly di-
lates blood vessels and scattered inflammatory cells (H&E stain, X 40).
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Table 2
Interrater reliability test by Cohen’s kappa.
Number (444) Value  Asymp. Std. Approx. Approx.
Error” T" Sig.
Measure of Kappa 0.482 0.036 16.188 .000
Agreement

@ Not assuming the null hypothesis.
b Using the asymptotic standard error assuming the null hypothesis.

complicated due to acute phase of the cholecystitis or due to adhesions
that leaded to conversion to open cholecystectomy, while the rest 5.8%
of the cases were surgically opened from the start. Siddiqui et al., in
2013 studied 220 patients with cholecystectomy for gallstones; all of
them were performed laparoscopically with few cases transformed into
an open operation [7]. The Royal College of Pathologists recommends
sending all the removed gallbladder specimens for RHPE due to signif-
icant pathology, which could be present even in a normal-appearing
specimen [26]. But a few recent studies reported that the yield of
RHPE of all removed gallbladder specimens is relatively low in spite of
the consequences of histopathological alteration such as GBC and biliary
intraepithelial neoplasia are immense [5,19,27]. GBC remains a rare
gastrointestinal cancer with an extremely poor prognosis. The high
aggressive biological nature of this carcinoma, absence of reliable bio-
markers, lack of screening tools, in addition to the late onset of symp-
toms even in an advanced stage, result in this poor prognosis of the GBC
[28-33]. Early detection and studying of the pathology of primary and
metastatic carcinomas are challenging [34]; in case of GBC radiologists
should examine the gallbladder of patients who are at a greater risk of
cancer developing in its entirety trying to find out any abnormality [35].

The incidence rate of GBC in western countries is low (0.7 per 100
000) compared to the high rates in Asia (8.1 per 100 000) [6,31-33].
This geographic differences in tumor incidence are likely related to
differences in genetic predisposition, environmental exposures to spe-
cific chemicals and regional intrinsic risk of arcinogenic factors that
predispose to the GBC [36].

The national data on GBC in the Kingdom of Saudi Arabia has not
been analyzed, but it is not among the top 10 cancers in the kingdom
[31]. Like various risky tumors, GBC is mainly asymptomatic until it
metastasizes or reaches an advanced phase, and if the patients are
symptomatic, symptoms are often non-specific [31-33,37-40]. The
aggressive nature of GBC and the difficulty in early diagnosis present the
need to understand this tumor and avoid missing it [31-33]. Three GBC
cases in this study are discovered accidentally during one year. The
eldest patient was 69 years old female with acute cholecystitis clinical
picture, gross examination revealed thickened, and indurated gall-
bladder wall and finally diagnosed as mucinous carcinoma with stage
pT2b. The second case was 65 years old, female, diagnosed clinically as
case of gallstones disease, histopathological examination showed fundal
polypoid mass 2 x 1.8 cm, and the microscopic examination confirmed
moderately differentiated adenocarcinoma with stage pT1b. The youn-
gest patient was a female 55 years old with a thickened gallbladder wall
with serosal deposits, which was described histologically as an adeno-
carcinoma with stage pT3. Some previous retrospective studies in other
countries reported zero accidentally discovered carcinomas during the
RHPE of the cholecystectomies [27,41]. In contrast, Yaylak et al. in
Turkey reported 1/429 (0.2%) incidental gallbladder cancer [1] and
others reported incidental carcinomas in more than 2% of the routinely
examined gallbladder specimens [7]. According to current guidelines,
the procedure of cholecystectomy is sufficient for the stage T1aNO
cancer, but radical cholecystectomy with enbloc resection of the adja-
cent hepatic parenchyma with regional lymphadenectomy is advised for
tumors beyond this stage [42]. Unusual gallbladder findings other than
GBC could be detected during the RHPE, such as the congenital anom-
alies, which are numerous ranging from anomalies of the shape of a
number, location, and complete absence or shape anomalies [23]. A
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Phrygian cap is a congenital abnormality in the shape of the gallbladder
with an incidence of 4%, usually diagnosed by cholescintigraphy and
multi-phase magnetic resonance imaging, as computerized tomography
scan, and ultrasonography are not always conclusive [43]. It is a benign
anatomical abnormality, commonly asymptomatic unless complicated
with calculus cholecystitis; however, it can be misdiagnosed as gall-
bladder stones on B-mode ultrasonography that might lead to unnec-
essary surgical intervention [43]. It seems not to be a high clinical
significance to detect a Phrygian cap anomaly during a RHPE of gall-
bladder specimen. Gallbladder septa or multiseptated gallbladder is
another congenital anomaly that is rare and likely secondary to
incomplete vacuolization of the gallbladder bud [44]. The septa may be
incomplete or complete, involving the entire lumen [45]. Clinically,
gallbladder septa can be asymptomatic but commonly present with
colicky abdominal pain or biliary pain [46]. During RHPE of the cases in
this study, one Phrygian cap gallbladder was detected and a complete
septum in a gallbladder also seen in one case showing all histological
layers of the gallbladder in addition to the inflammatory infiltrate.
Follow-up at the same hospital and further investigations of the two
patients revealed no other congenital anomalies. Also, two eosinophilic
cholecystitis cases were detected in two cholecystectomy specimens sent
to our pathology unit with a clinical diagnosis of acute cholecystitis of
two female patients 21 and 44 years old, follow-up of the latest case gave
a past history of recurrent gastric upsets that led to a further medical
examination which suggested eosinophilic gastritis. The etiology of
eosinophilic cholecystitis still remains unknown [9]. It is sometimes
associated with other more dangerous diseases such as hyper-
eosinophilic syndrome, eosinophilic-myalgia syndrome, parasitic in-
festations, and certain drugs [47,48]. No clinical significance was
detected for age, sex, nor gallbladder length, thickness, and diameter
correlating with unusual histopathological findings. The clin-
ical-histopathological agreement percentage in our hospital is high
(87.3%) for the detection of the usual and unusual findings. However,
clinicians cannot rely on the clinical or radiological diagnosis of gall-
bladder diseases in proper managing of the patients.

4.1. Strengths and limitations

Lower prevalence of GBC in Saudi Arabia and a small sample size
often have limited studies on this subject. One of the major limitations of
the study is that it is restricted to patients from a single clinical site.
Larger, multi-centric studies are required to obtain a clear picture about
the outcome of the RHPE approach in detecting these cancer cases.

5. Conclusion

There are different approaches about the examination of gallbladder
specimens in the literature. The selective approach is usually performed
in areas where the prevalence of GBC is low. However, the RHPE is
generally performed in areas where the prevalence of GBC is high. In our
study, all of the patients were found to have advanced GBC. Simple
Laparoscopic cholecystectomy was not sufficient, and additional in-
terventions were required. We believe that RHPE is necessary for all
gallbladder specimens to detect these cancer cases, even in the absence
of radiological, clinical, and macroscopic suspicious features.
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