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ABSTRACT

Background: Colorectal cancer (CRC) incidence is increasing globally, imposing considerable pressure on healthcare systems. The prevalence
of colorectal cancer in several studies throughout different areas of Pakistan ranged from 4% to 6%, with an overall incidence of 5%.
Cholecystectomy, a prevalent surgical intervention, may result in enduring biochemical alterations, heightening intestinal exposure to bile acids
and salts, hence elevating the chance of colorectal cancer (CRC). The incidence of colorectal cancer (CRC) among cholecystectomy patients is
119 per 100,000 person-years, in contrast to 86 per 100,000 person-years for those who did not have the surgery.

Objective: We intended to monitor individuals undergoing cholecystectomy for two years to assess the incidence of future colorectal cancer.

Methodology: This was retrospective research undertaken in the Radiology Department of Fauji Foundation Hospital, Rawalpindi. Imaging
and histology records of patients from January 2019 to December 2021 were examined using the Medix online reporting system. Patients who
had cholecystectomy were monitored for radiological and histological indications of colorectal cancer during a short-term period of two years.

Results: A total of 370 patients were included, with a predominantly female population (98.1%). The highest proportion of patients (47.6%)
was in the 41-50 years age group. Over the two-year follow-up period, no cases of colorectal cancer were detected through imaging or

histopathology. The study suggests no short-term association between cholecystectomy and colorectal cancer.

Conclusion: Cholecystectomy is not associated with the short-term development of colorectal cancer.
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INTRODUCTION
Colorectal cancer (CRC) rates are rising worldwide,
exerting a significant strain on the healthcare system.
It is ranked as the third most prevalent malignancy
globally, with over 1.9 million new cases and an
expected 930,000 fatalities in 2020 [1]. The incidence
of colorectal cancer in numerous studies throughout
different areas of Pakistan varied from 4% to 6%,
with an overall incidence of 5% [2]. Comprehending
the fundamental risk factors and etiology is crucial
for effective prevention, diagnosis, and treatment
strategies. Various aetiologies have been linked to the
pathogenesis of colorectal cancer (CRC), including
genetic predisposition and environmental factors such
as tobacco and alcohol consumption, inflammatory
bowel disease (IBD), adenomatous polyps, familial
history, inadequate nutrition, physical inactivity, and
obesity [3]. Cholecystectomy and appendectomy
are recognized as risk factors for the development
of colorectal cancer (CRC) [4]. Cholecystectomy is
recurrent surgical handling used to treat symptomatic
gallstones and linked disease. Cholecystectomy was
conventionally thought to be an innocuous procedure,
but new research has elevated concerns about a possible
relation to an enlarged risk of CRC. This connection is
currently being researched, and particular procedures
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are not yet fully understood. Patients and healthcare
practitioners must recognize this possible hazard and
include it in treatment choices [5]. Colorectal cancer
is more likely in those who have had cholecystectomy,
with an incidence rate of 119 per 100,000 person-years,
against 86 per 100,000 person-years in those who have
not had the procedure [6]. This shows a little increase
in the risk of colon cancer in cholecystectomy patients,
with no associated increase for rectal cancer. However,
the complex association between cholecystectomy
and colorectal cancer remains poorly understood,
demanding more study to reach clear findings [7].

The long-term consequences of cholecystectomy may
outweigh severe concerns such as infection, vascular
harm, or biliary harm. Biochemical deviations caused
by cholecystectomy expose intestinal contents to
bile acids and salts, possibly increasing the risk of
colorectal cancer and salts, potentially elevating the
risk of colorectal cancer. The exposure of the colonic
epithelium to deoxycholic acid is thought to begin
carcinogenesis. As a result, it is important to identify
risk factors and evaluate those with a family history or
susceptible diseases [8]. Colorectal cancer is classified
into many subtypes, including adenocarcinoma,
neuroendocrine, squamous cell, adenosquamous,
spindle cell, and undistinguishable carcinomas [9].
Cross-sectional imaging needs a thorough examination
of the intestines in those who have had cholecystectomy
[10]. Radiological imaging is critical for detecting and
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monitoring colorectal cancer, including local staging
with magnetic resonance imaging (MRI) and distant
staging with computed tomography (CT) and positron
emission tomography (PET) scans. Because of the high
incidence of local reappearance and distant metastases,
radiography is essential in disease treatment [11].

We wanted to look at the occurrence of colorectal
cancer in those who had cholecystectomy during a two-
year period.

METHODOLOGY
This is a retrospective study approved by the ethical
review committee of Fauji Foundation Hospital,
Rawalpindi, Pakistan (Ref. No. 656/RC/FFH/RWP
4/01/2023). The committee tested that the study followed
the ethical needs of biomedical research linking both
animal and human subjects, and its approval confirms
the project’s conformism with research ethics. The
research studied imaging and histopathological reports
of people who had cholecystectomy from January 2019
to December 2021. The inclusion method incorporated
all adult patients who endured cholecystectomy during
this timeframe, but those having a prior diagnosis of
primary malignancies of the gallbladder, pancreas, liver,
or colon were omitted from the study. Informed consent
was obtained from all participants involved in this study.

We collected radiographic and histological accounts of
patients who had cholecystectomy from January 2019 to
December 2021, sourced via the Medix online reporting
system of the hospital. Cross-sectional imaging,
comprising computed tomography (CT) and magnetic
resonance imaging (MRI), was analyzed to detect any
colorectal abnormalities. Histopathology results were
scrutinized for the incidence of malignancy.

The primary outcome of the study was to determine the
short-term (two-year) occurrence of colorectal cancer in
individuals who had experienced cholecystectomy. The
study pursued to evaluate the strong connection between
cholecystectomy and the later onset of colorectal
cancers. Further consequences covered the examination
of demographic dispersals, including patterns linked to
gender and age, in patients having cholecystectomy.

Statistical software (IBM SPSS Statistics) was
utilized to analyze data and determine the occurrence
of colorectal cancer among the study population.
Descriptive statistics were employed to illustrate the
demographic distribution, with stratification by gender
and age. Frequency and percentages were computed.

RESULTS
A total of 370 patients who underwent cholecystectomy
were included in the study, with a significant majority

being female (98.1%). The age distribution showed that
the highest number of patients (47.6%) belonged to the
41-50 years age group, followed by 28.9% in the 51-
60 years group, 14.9% in the 31-40 years group, 4.9%
in the 20-30 years group, and 3.8% in the 61-70 years
group (Table 1).

During the two-year follow-up, no cases of colorectal
carcinoma were identified in the study population
based on imaging and histopathology findings. The
absence of colorectal cancer cases suggests that, in the
short term, there is no significant association between
cholecystectomy and the development of colorectal
malignancies. However, due to the study’s short
duration, a longer follow-up period is recommended to
assess potential long-term risks.

Table 1: Frequency distribution of patients’ age and gender.

Variables Groups Frequency | Percentage (%)
20-30 years 18 4.9
31-40 years 55 14.9
Age groups 41-50 years 176 47.6
51-60 years 107 28.9
61-70 years 14 3.8
Male 7 1.9
Gender
Female 363 98.1
DISCUSSION

Cholecystectomy is a common therapy for gallbladder
disease; nevertheless, its usefulness has long been
debated in terms of its impact on the likelihood of
developing other disorders [12]. Patients who have had
cholecystectomy have altered bile acid composition,
with an increased amount of secondary bile acids
in their bile pool [13]. Cholecystectomized patients
are constantly exposed to high levels of metabolic
chemicals, such as biliary acids, undigested lipids,
and other colonic microbiota byproducts, which may
increase the risk of colon cancer [14].

Zhao et al. observed that cholecystectomy causes a
transitory reduction in bile acid production and pool
size; however, this effect is not sustained over time
[15]. Kullak-Ublick et al. discovered a 16% drop
in the bile acid pool three months after surgery, but
Zhao et al. found a fall in synthesis rate and pool size
six weeks after surgery, with no significant changes
detected nine to twelve months later [15, 16].

Previous research indicates that women have a higher
incidence of cholecystectomy; Shaffer (2005) states that
women are two to three times more sensitive to gallstone
formation, resulting in a higher cholecystectomy
rate [17]. Our statistics showed that the bulk of the
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population was female (98.1%), with men being a
minority (1.9%).

Global research indicates that cholecystectomy
may increase the risk of colorectal
Giovannucci et al. did a meta-analysis of 33 case-
control studies and found a 34% increased risk of
colorectal cancer (CRC) [18].

cancer.

A subsequent meta-analysis of nine cohort studies
(Zhang et al. 2017) showed a 22% higher risk, primarily
for colon cancer. The feminine gender was linked to
an increased risk of colorectal cancer (CRC) [19].
Xu et al. and Chiong et al. discovered an increase
in the incidence of colorectal cancer (CRC) after
cholecystectomy [20, 21].

Kim et al. studied Korean patients after eight years,
omitting those who had additional gastrointestinal
malignancies or colorectal cancer within a year of
cholecystectomy [22]. A statistically significant 108%
increase in colorectal cancer risk was found following
cholecystectomy, with female patients having a higher
risk (154%) than male patients (74%). These results
suggest a substantial link between cholecystectomy and
the development of colorectal cancer (CRC) [19].

Certain research challenges the idea that gallbladder
removal raises the risk of colorectal cancer. A Hungarian
retrospective study found an increased incidence of
colon cancer following cholecystectomy; nevertheless,
the extended latency period encouraged the researchers
to investigate if cholecystectomy is an independent risk
factor for colorectal cancer (Mandi et al. 2021) [23].
Other research, however, revealed no significant link
between the two (Zhao et al. 2012) [15]. These diverse
findings highlight the intricacy of the issue and the
necessity for ongoing studies to elucidate the association
between cholecystectomy and colorectal cancer.

Although earlier research [18, 19] found a favorable
connection, it was only significant in long-term follow-
up periods, whereas our study covered a short-term
follow-up period. This research shows that screening for
colorectal cancer in those who have had cholecystectomy
is required, as is a personalized surveillance program.
Colorectal cancer (CRC) screening should begin in
the 40s when people are most vulnerable [24]. More
research is needed to evaluate the potential advantages
of colonoscopic surveillance for the early detection
of colorectal cancer in persons who have undergone
cholecystectomy [25].

CONCLUSION

Over a two-year follow-up period, this retrospective
investigation found no evidence  associating
cholecystectomy with the short-term start of colorectal
cancer. Although previous study suggests a link between
bile acid consumption and colon carcinogenesis, our
findings reveal that any linked risk may arise over
time rather than in the early postoperative phase. The
study was limited by its short follow-up period and
predominantly female sample, necessitating more
research with larger, more varied populations and
longer follow-up periods. Due to the ongoing debate
in the literature, it is recommended to perform long-
term surveillance of post-cholecystectomy patients,
preferably for 10 to 15 years, to establish a clear
association between gallbladder excision and the risk of
colorectal cancer.
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