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A B S T R A C T

Aim: To evaluate the demographic and clinicopathological profile of patienst with gall bladder cancer.
Materials and Methods: A total of 464 patients of gall bladder cancer were taken in the study
from January 2017 till December 2021. Both demographic and clinicopathological data was obtained
retrospectively from the medical record database.
Results: We found that there is a shift in age group over the period of 5 years with most of the patients
previously being in the age group 61–70 years with a recent shift in the last two years to the age group
51-60 years. Majority of the patients were females coming from a rural background. Most of them had a
non – vegetarian diet. Addiction in the form of tobacco chewing and smoking was present in 44.8% and
18.7% respectively and alcohol intake was seen in 12.2%. The most common site of disease was found to
be involving the body 69.3%. Less commonly the disease was reported at the neck. Almost all patients had
adenocarcinoma as the histology with moderate grade of differentiation. 96.7% of pateints presented to us
in the advanced stage. Stage IVB presentation was seen in 54.3% of patients. Majority of the patients had
a direct and lymphatic mode of dissemination. Presence of gall stone was seen in 36.2% of patients. Pain
was the most common presenting symptom followed by jaundice and obstruction.
Conclusion: In our country, incidental GBC is fairly underreported due to no active screening program
to detect patients with symptomatic gallstones undergoing routine cholecystectomy. These patients can be
easily detected if there is a higher index of suspicion prior to, during as well as after surgery.
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1. Introduction

Gallbladder cancer (GBC) is a poorly diagnosed and an
uncommon malignancy of GI Tract with high mortality rate
and without any absolute known cause. The incidence of
GBC is found varying, not only in different geographical
regions of the world, but also in different locations (e.g.,
ethnic populations) within a country.1 It is the 6th most
common malignancy of GI Tract, with an incidence of
0.8%− 1.2%, and 80%− 95% malignancy of the biliary
tract.2 GBC ranked 14th amongst all cancers according to
the GLOBOCON 2018 report in India with the number
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of new cases being 25,999 and mortality of 19, 676. The
incidence of GBC is found considerably high, particularly
in North, Central, Eastern and North-Eastern parts of India,
lowest being in Southern and Western states. The actual
reason for this North-South difference is still not clear.3 The
incidence in North India is 10–22/100,000 population and is
similar to that of other countries with high incidence such
as in South America (Chile, Bolivia, Columbia). East Asia
(Korea, Japan, China) and central Europe (Slovakia, Poland,
Czech Republic) are regions with moderate incidence.2

The adjoining countries in the Indian sub-continent like
Pakistan, Nepal, Bangladesh and Bhutan also have reported
high incidence of GBC.4 However, Sri Lanka, Maldives,
Yemen, Afghanistan, Tajikistan, Turkmenistan, Uzbekistan
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have low incidence of GBC. Certain ethnic groups like
Hispanics, American Indians, Mexican Indians, Alaskan
natives as well as Asian Indians are at more than normal risk
for development of GBC.5 The incidence has been steadily
rising in India among women as well as men with the
average age adjusted rate among women has increased from
6.2/100,000 in 2001–2004 to 10.4/100,000 in 2012–2014.6

The major risk factors associated with the occurrence of
GBC and GBD were suggested to be a host of environmental
pollutants, life style and dietary habits, but a direct cause
is yet to be distinctly identified.7 Increasing trend in the
prevalence and mortality rates of GBC and other cancers of
liver and GI tract in India during 1990 to 2016 has also been
reported.8 As the incidence of this disease is increasing,
a systematic trend analysis may help to understand the
alterations in incidence with regard to time, place and person
distribution, and changing cancer risk.9 This study is an
attempt to know regarding the demographic profile and
incidence of gall bladder cancer among patients attending
a tertiary care hospital in Central India.

2. Materials and Methods

We studied the demographic characteristics, risk factors
and clinical profile of 93 gall bladder cancer patients who
attended our hospital from a period of January 2021 till
December 2021. The demographic characteristics noted
were age; sex and place of residence were noted. Addiction
history and dietic habit was noted. Presence of gall stones
was taken as a clinical risk factor. The clinical profile
included presenting symptoms, presence of jaundice, stage
and extent of disease, number and site of metastasis and
pathological features.

The data was collected from the medical record section
of the hospital in which the demographic characteristics,
non-clinical characteristics and dietary habit is mentioned.
Documentation of the clinical features in it is done by
history, physical examination and imaging studies. The
presence of gall stones and the pattern of spread were
confirmed by an ultrasound, computed tomography [CT] of
abdomen and by PET-CT in few cases.

The inclusion criteria were that of a patient who is
histopathologically proven to a case of gall bladder cancer
and who is a resident in Central India. The exclusion criteria
were that of a cancer diagnosed to be at any other site and
who belongs to any region outside Central India.

3. Results

The demographic profile of the patients are presented in
table 1. Majority of the patients were of the age group 51-
60 years with majority of the patients presenting being more
than 40 years (84.9%). Majority of the study patients were
females with most of them coming from a rural background.
Most of the patients had a non – vegetarian diet. Tobacco

addiction was present in one or the other form in majority
of the pateints, tobacco chewing being the most common
form.

llustrates the clinicopathological profile of patients
presenting with gall bladder cancer.

Majority of the patients presented with a locally
advanced stage of disease. Pain was the most common
symptom present in all patients studied. Jaundice was
present in more than half of the patients. 3 patients
presented with obstructive features. Gall stones were present
in majority. Most common histopathology was that of
adenocarcinoma with majority having a moderate grade of
differentiation. Among the subsite distribution, majority of
patients having a disease involving the body of gall bladder.
Majority had a direct and lymphatic pattern of spread.
Among the distant site of involvement, liver was the most
common site with majority having multiple liver metastasis.

4. Discussion

In this study we evaluated the demographic and
clinicopathological profile of 93 patients of gall
bladder cancer. Gallbladder carcinoma is relatively
infrequent disease, with marked geographic, ethnic, and
socioeconomic variation.10 All our patients included in
the study belonged to north central India covering the
Mahakoushal region, Vindhya region, Bundelkhand region,
Baghelkhand region and Malajkhand region to which
our centre caters treatment. In India, the incidence of
GBC is 10 times higher in north India compared to the
southern Indian states [8.9/100,000 population (Delhi) vs.
0.8/100,000 population (Chennai). Amongst patients living
in north, eastern and central India the risk for developing
GBC is higher than that among patients living in southern
India (OR 4.82; 95% CI: 3.87–5.99).11 a major part of
north – central India is supplied by the Narmada river
with its 41 tributaries. During its flow from west to east it
becomes a major source of irrigation thus supporting the
agriculturally driven economy of the region. As it flows
towards the east the concentration of pollutants as well
as bacterial contamination have been found to steadily
rise which may account partially for the incidence of gall
bladder cancer in this region. Untreated sewage, industrial
waste and agricultural effluents unfortunately get added
to the water along its course. The fecal coliform count
steadily rises as the river flows towards the east. Salmonella
typhi (S. typhi) and Helicobacter pylori (H. pylori) are
feco-orally transmitted organisms which have been known
to be associated with pathogenesis of GBC and are likely to
be increased as the river flows downstream11

The incidence of gall bladder cancer increases with age.
In our study the majority of the patients belonged to the age
group from 61- 70 years during the years 2017 -19 with a
shift in the age group to 51-60 years from 2020 onwards. In
the previous studies, the mean age of GBC at diagnosis is
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Table 1: Demographic profile of patients

Characterisctics 2021 2020 2019 2018 2017
Age group [in years]
21- 30 2 1 1 2 2
31- 40 9 7 9 10 10
41-50 25 17 14 18 17
51- 60 35 24 25 37 29
61- 70 15 10 36 42 41
71- 80 3 2 4 3 3
81- 90 1 0 0 1 1
Gender
Male 43 28 41 52 50
Female 50 32 47 60 58
Residence
Urban 25 16 23 30 29
Rural 68 44 65 82 78
Dietic habits
Vegetarian 5 3 4 6 6
Non – vegetarian 88 57 84 106 102
Addiction
Tobacco chewing 42 27 40 51 48
Bidi smoking 18 11 17 21 20
Cigarette smoking 0 0 0 0 0
Alcohol 12 7 11 14 13

64–69.4 years.12 The median age of presentation was 67
years in a Memorial Sloan–Kettering report of 435 GBC
patients.13 The mean age of presentation of GBC in India
is younger than their counterparts in the USA and western
European countries. The average age at diagnosis in India
was 51±11 years in contrast to 71.2±12.5 years in the West.
The mean/ median age is usually 50–55 years.14

Women are at 2–6 times higher risk for developing
GBC.15 The observed risk is higher among women
compared to men (OR 6.04; 95% CI: 4.52–8.07 versus OR
3.17; 95% CI: 2.23–4.50). Among patients with gallstones,
women are at 2.4 times higher risk for GBC.16 The
female:male ratio varies from 3:1 to 4.5:1 in various Indian
series.17 Women are exposed to higher levels of estrogen
and progesterone during their lifetime more so during
pregnancies. Indian women are younger in age at the time
of marriage, younger in age at time of 1st pregnancy and
have a higher number of pregnancies than their western
counterparts in developed countries. The GB mucosa has
been found to have estrogen and progesterone receptors
which may promote GB stasis, stone formation, and this in
turn increases exposure time of the GB mucosa to bacterial
and chemical toxins.11 In a recent compilation of data from
Asia comprising of 116,048 patients the female:male ratio
is 1.2:1 at presentation.17 Women in India, also are less
educated, have less access to economic resources, lesser
access to nutrition and poorer access to medical care.
Women in India also tend to be undernourished and thus are
likely to have suboptimal immune status and micronutrient
deficiencies both of which promotes carcinogenesis.11 In

the present study majority of the study population were
females thus supporting the literature evidence.

Majority of our patients in the study were from a rural
background. Residence in rural areas is associated with
increased risk for GBC. It has been assessed in various
case control studies from different regions of the country.11

Study by Kumar et al. found that 80% of patients with
GBC resided in rural areas compared to 54% patients with
gallstones (OR 3.52; 95% CI: 2.48–4.99).18

In another study in Delhi, residence in rural area was
59% versus 32% among patients with gallstones.19 Rural
residence is associated with lower literacy rates, poorer
socio-economic status and poorer access to medical care
in India. Low socio-economic status is associated with
lower literacy rate, overcrowding, poor access to health care,
poorer sanitation and poorer access to clean drinking water
than those belonging to upper socioeconomic status.11 It is,
hence, associated to higher exposure to feco oral infections
like S. typhi and H. pylori.18 Though a large proportion of
Indians live in rural areas, these studies which compares
patients with GBC and GSD, reflects the additional risk
conferred by rural residence to our patients with GBC.11

Majority of the patients in our study had a non – vegan
diet. The previous results showed that non vegetarians (such
as red meat and consumption of carcinogenic impurities
in mustard oil) were more prone to GBC rather than
vegetarians.10 In North, North east and eastern India,
mustard oil is the staple cooking oil in contrast to coconut
oil, sesame or groundnut oil in south and west India.
Mustard oil has irritant property on the gut and is often
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Table 2: Clinico- pathological profile of patients

Characteristic 2021 2020 2019 2018 2017
Subsite based
Body 65 42 62 78 75
Neck 5 3 4 6 5
Fundus 6 4 5 7 7
Body + Fundus 8 5 8 1 9
Body + neck 7 4 6 8 8
Body + Neck + Fundus 2 1 2 2 2
Histopathology
Adenocarcinoma 92 61 89 113 108
Squamous cell carcinoma 0 0 0 0 0
Adenosquamous 1 0 0 0 0
Grade
Well differentiated 0 0 0 0 0
Moderately differentiated 86 56 83 104 100
Poorly differentiated 7 4 6 8 8
Stage
I 0 0 0 0 0
IIA 2 1 1 2 2
IIB 0 0 0 0 0
IIIA 7 4 6 9 8
IIIB 33 21 31 40 38
IVA 0 0 0 0 0
IVB 51 33 48 61 59
Pattern of spread
Direct 85 55 81 103 98
Lymphatic 85 50 75 100 95
Distant
• Liver – single 8 5 7 9 9
• Liver – multiple 38 24 36 46 94
• Others 13 8 12 15 15
Gall stones
Present – single 3 2 3 4 3
Multiple 31 20 29 37 36
Absent 59 38 56 71 68
Clinical presentation
Pain 93 61 89 113 108
Jaundice – absent 52 34 50 63 60
Present 41 26 39 50 47
Obstruction 3 2 3 4 3
Asymptomatic 0 0 0 0 0

adulterated with butter yellow which is known carcinogen.
Higher levels of sanguinarine and diethyl nitrosamine,
carcinogenic adulterants in mustard oil, have been found
in blood and tissue of GBC patients as compared to
patients with cholelithiasis. Diethyl nitrosamine has been
reported to induce hepatic carcinogenesis. Mustard oil
has proinflammatory properties and induces tumors.20

Individuals belonging to the poorer socioeconomic strata are
unable to afford branded safe oils and thus consume loose
mustard oils which may be contaminated/adulterated.11

Smoking has been seen to be associated with increased
risk of GBC in various studies globally as well as in India.11

smoking was an independent risk factor for GBC and the

summary RR was 11 (95% CI: 1.7–71) for those who
smoked more than 10 cigarettes per day for minimum 5
years compared to non-smokers.19 In another study from
east India, chewing tobacco was associated with increased
risk for GBC.16 In our study majority of our patients
[63.5%] were tobacco consumers in one or the other
form. Alcohol intake was present in 12.2% of our study
population.

The process of carcinogenesis in GBC follows a
consequence of metaplasia followed by dysplasia,
carcinoma in situ, and invasive cancer.21 Gallstones
cause local mucosal irritation and chronic inflammation
resulting local production of carcinogens, such as secondary
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bile acids and eventually may results in carcinogenesis after
a long duration.2 Incidence of symptomatic gallstones is
20 times higher in north India compared to South India.
The nature of stone in north India is of predominantly
cholesterol/mixed compared to South India which has
pigment stones.22 Various studies in India have documented
presence of gall stone in 70–90% of patients with GBC.23–25

In our study 36.2% of the study patients had gallstones
present along with GBC.

In the present study majority of the GB disease was
seen involving the body with moderately differentiated
adenocarcinoma as the histopathology. The prognosis of
patients with GBC is dismally poor, as majority of
them presents with advanced disease. The presentation
at an advanced stage can be attributed to multiple
factors including lack of knowledge and education in
patients predominantly belonging to lower class, inability
to differentiate symptoms of early GBC from those
of gallstone disease and poor response to available
chemotherapy options.26 in the present study 1.7 % had
early stage disease whereas 96.7% presented with advanced
stage disease. previous Indian study by Batra et al. has
reported slightly lower incidence of early-stage disease
(approximately 5%) which is slightly similar to the present
study, and the rest 95% patients either locally advanced or
metastatic.23

GBC metastasizes more commonly to liver, lymph
nodes, and peritoneum.27 in the present study liver
metastasis was seen in 59.4% and lymph node metastasis
was seen in 90.9%. Skeletal metastases in carcinoma
gallbladder are very rare, with only few case reports of
bone metastasis in carcinoma gall bladder at the time of
presentation.28

5. Conclusion

Despite a high incidence of GBC in our country,
incidental GBC is fairly underreported due to no active
screening program to detect incidental GBC among
patients with symptomatic gallstones undergoing routine
cholecystectomy. These patients can be easily detected if
there is a higher index of suspicion prior to, during as well
as after surgery.29 Lrge multicentric studies are needed to
identify various risk factors attributing to the disease and for
formulating cost effective national strategies for reducing
the morbidity and mortality due to gall bladder cancer in
the country.
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