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Abstract

Background: Routine histopathological assessment of resected gallbladder specimens is a common
practice in the UK. However, the incidence of incidental gallbladder cancer is low and there is a
debate over whether selective histopathology is more appropriate. Here we aim to identify the
incidence of malignant and pre-malignant disease upon routine histological analysis of gallbladder
specimens in Ealing hospital.

Methods: A retrospective analysis of gallbladder histopathology reports was performed for all
patients undergoing cholecystectomy at Ealing Hospital between June 2011 and December 2018.
Demographic information, operative findings, pathology results, staging, treatment and outcome
information were collected for each case of malignant or pre-malignant disease. The total financial
cost of histopathological analysis of resected specimens was calculated.

Results: A total of 1,612 patients underwent cholecystectomy with histopathological assessment
of the resected specimen. The majority of specimens showed chronic cholecystitis 71.3%. Acute
cholecystitis 28.1%. Gall bladder polyps found in two patients 0.12%. Low grade dysplasia was
identified in three patients 0.19% while high grade dysplasia was identified in two patients 0.12%,
and malignant disease was reported in three patients 0.19%, two patients had stage 2 and one had
stage 3 gallbladder cancer. All cases of malignant disease were identified by the surgeon intra-
operatively on gross inspection. The cost of routine histopathological analysis was £128 per patient.

Conclusion: The incidence of pre-malignant or malignant gallbladder disease after cholecystectomy
is rare. A selective approach to histopathological assessment, based on patient age, clinical
presentation and intra-operative findings, will provide a financial and labor cost saving.
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Introduction

Cholecystectomy is a common surgical procedure, with approximately 70,000 patients
undergoing operative treatment for predominantly benign disease of the gallbladder annually in
the United Kingdom (UK) [1]. The routine histopathological analysis of each resected specimen, to
identify subclinical pre-malignant or malignant disease, is widespread practice within the National
Health Service and throughout the world. Incidental gallbladder cancer identified on resected
specimens is rare, with reported rates ranging from 0.15% to 2.8% globally [1-12]. Carcinoma of the
gallbladder has a poor prognosis, particularly when presenting late [7]. The incidental discovery of
a gallbladder malignancy represents 30% to 70% of all new diagnoses, and associates with improved
outcomes when the patient undergoes further surgery and increased overall survival [6,13,14].
Routine analysis of gallbladder specimens is advocated to identify incidental gallbladder cancer in its
subclinical or early stage. However, there remains a debate as to whether routine histopathological
analysis of resected specimens is warranted [5,8,15]. The rarity of incidental cancer, the financial
cost of histopathological analysis, and the labor burden on pathology laboratories all support the
argument for a selective assessment. The aim of this study was to identify the incidence of malignant
and pre-malignant disease upon routine histological analysis of gallbladder specimens in a UK
district general hospital. The total monetary cost of histopathological analysis per patient was
calculated.
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Materials and Methods

The histopathology reports of all patients undergoing
cholecystectomy between June 2011 and December 2018 at Ealing
Hospital (West London, UK) were reviewed retrospectively (Research
registry 5843). All patients were treated for presumed benign disease
with laparoscopic, laparoscopic converted to open, or open surgery.
Specimens were inspected macroscopically by the operating surgeon
during the procedure. All resected gallbladders were sent to the
pathology lab for histopathological assessment. Specimens with pre-
malignant or malignant gallbladder lesions were identified. Patient
demographic information, operative findings, staging, treatment and
outcome information were collected for each case. The total financial
cost of routine histopathological assessment of gallbladder specimens
was calculated by our histopathology lab. Statistical analysis was
undertaken in Excel (Microsoft, USA). Data was collected using
a predetermined proforma. The research and ethics committee at
Ealing Hospital approved the study and patients’ anonymity was
preserved at all time. The work has been reported in line with the
STEOCSS criteria.

Results

Over the 7.5-year study period 1,612 patents underwent
cholecystectomy and routine gallbladder histopathology (Table 1).
Mean age was 41.3 (£ 1.9) years and 64% of patients were female.
The majority of specimens were reported as benign disease (99.4%),
Chronic cholecystitis was 71.3% while acute cholecystitis 28.1%.
Gallbladder polyps found in 0.12%. Low and high grade dysplasia
occurred in 0.19% and (0.12%) respectively (Table 2). Malignant
lesions were detected in three patients (0.19%; Table 2). All cases
of malignant gallbladder disease were suspected by the operating
surgeon intraoperatively on macroscopic assessment of the specimen.
Tumors were staged as stage 2 in two patients and one stage 3. The cost
of routine gallbladder histopathological analysis at Ealing Hospital
was calculated as £128.00 per patient. This included tissue processing
and examination by a consultant pathologist. The estimated total cost
per annum of routine gallbladder histology is £27,511.47.

Discussion

In this study of 1,612 cholecystectomies, the rate of incidental
malignant and pre-malignant gallbladder disease identified in
resected specimens was 0.19% and 0.31% respectively. The majority
of pathology was benign (99.4%). The financial cost of routine
histopathological analysis was £128.00 per patient; equivalent to
approximately £27,511.47 per annum. Our cohort has high percentage
ofacute cholecystitis as we run an active hot cholecystectomy program.
This may explain low percentage of GB polyps and cancer despite of
high percentage of Asian ethnicity group in our cohort. Gallbladder
cancer is associated with poor prognosis and an overall five-year
survival rate of only 5% to 13% [14,16]. The risk factors of gallbladder
cancer are porcelain gallbladder, gallbladder polyp, primary sclerosis
cholangitis, chronic infection, congenital biliary cyst or abnormal
pancreaticobiliary duct junction [17-20]. The incidental discovery of
malignancy in resected gallbladder specimens contributes the majority
of gallbladder cancer diagnoses [14,21]. The remaining 30% to 50% of
patients typically present much later in the disease course, with signs
and symptoms of hepatobiliary malignancy. At this point the disease
is often less amenable to curative surgery. As such, incidentally
discovered gallbladder cancer is associated with increased overall
survival, and therefore many clinicians advocate the histopathological

Table 1: Summary of histopathological findings and demographic features.

Histopathology Frequency (%)
Normal
Cholecystitis
Acute 453 (28.1)
Chronic 1149 (71.3)
Polyps 2(0.12) - - -
Metaplasia
Dysplasia
Low-grade 3(0.19)
High-grade 2(0.12)
Adenocarcinoma 3(0.19)

Table 2: Summary of pre-malignant and malignant gallbladder histopathology
specimens.

Patient Age Sex Gallbladder histology
1 55 F Low grade dysplasia
2 62 M Low grade dysplasia
3 56 F Low grade dysplasia
4 61F High grade dysplasia
5 64 F High grade dysplasia
6 59 F CANCER Stage 2
7 67 F CANCER Stage 2
8 62 M CANCER Stage 3

analysis of all resected specimens to diagnose and treat malignancy
early. Radiological images of our cohort of patients prior surgery did
not show suspicious features of malignancy. However, the financial
and labor cost from the histopathological assessment of each
resected gallbladder is not insignificant. Some clinicians have argued
that a more selective assessment of specimens, taking into account
certain risk factors, clinical features and intra-operative findings,
may continue to identify malignant and pre-malignant disease at
increased cost-effectiveness. Similar rates of incidental gallbladder
malignancy to this study have been found in other UK centers.
Patel and colleagues analyzed the specimens of 4,027 patients at a
tertiary hepatobiliary center. Rates of adenocarcinoma were 0.15%
and dysplasia 1.4%. Similarly, Emmett and colleagues reported an
adenocarcinoma rate of 0.25% in a cohort of 4,776 cholecystectomies.
In contrast, studies in high risk locations, such as India and Pakistan,
report higher rates of adenocarcinoma (0.44% to 2.8%). This
variation in the rate of gallbladder malignancy with location and
ethnicity potentially highlights the need to change practice based on
the patient demographic. Selective histopathological analysis may be
suitable in populations with a lower risk of gallstone disease. All three
gallbladder malignancies in this study were identified on macroscopic
inspection during the operation by the surgeon. Similar findings
have been reported in other studies, where all cases of malignancy
were identified intra-operatively. Macroscopic abnormalities on
inspection included wall thickening, discrete masses, necrotic tissues,
fistulation and perforation. In a systematic review of the literature,
Jamal and colleagues observed that 92% of gallbladder cancers
demonstrated macroscopic abnormalities intra-operatively [22].
The authors suggest that macroscopically normal specimens from
low risk patients (European, aged under 60 years) may not require
formal histopathology. Other authors suggested that GB cancer can
be found in normal looking gall bladder specimens. Our study may
be weakened by high number of hot cholecystectomies which might
affected the percentage of incidental GB cancer [23].
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Conclusion

Selective assessment of resected gallbladders may fail to identify
malignant and pre-malignant pathology at a time when it is more
amenable to treatment. However, due to the rarity of pathology, and
financial and labor costs, it may be appropriate to identify a subset
of patients for histopathology in whom the risk of malignant disease
is high. Histopathology should be undertaken in all patients who
are female, are aged over 60 years, have risk factors for malignant
gallbladder disease, or have suspicious clinical features. All resected
gallbladders should wundergo macroscopic intra-
operatively by the surgeon and abnormal specimens should be sent
for formal histopathological analysis.

inspection
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