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Abstract

Background: Gallstones are a major risk factor for gallbladder cancer (GBC), especially in India where untreated cholelithiasis often 
progresses to malignancy through chronic inflammation. Preventive measures remain underused in high-incidence regions.

Methods: We retrospectively analyzed ten patients from West Bengal, India, who developed stage IV GBC following untreated 
gallstones. Demographic, clinical, and socioeconomic data were reviewed to identify duration between gallstone and GBC diagnoses 
and delays in intervention. 

Results: Of the 10 cases, seven were female and mean age was 56.8 years. The gallstones in nine cases were first detected incidentally 
by ultrasonography or CT. The duration of untreated gallstones until the diagnosis of GBC ranged from 7 to 332 (mean 106) months. 
Socioeconomic barriers contributing to delayed surgery included lack of awareness, financial limitations, and poor access to healthcare. 
GBC presented with abdominal pain, vomiting, and jaundice. Half of the patients died within three months of their cancer diagnosis.

Discussion: This retrospective observational study shows the natural history of prolonged untreated gallstones can evolve 
into advanced GBC within a mean duration of 8.8 years. Timely cholecystectomy in high-risk persons may prevent malignant 
transformation. Strengthening awareness and preventive surgery programs in endemic areas could substantially reduce mortality 
from preventable GBC.
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Introduction

Gallbladder cancer (GBC) is a deadly cancer that is considerably 
more common in endemic areas such as northern India and Chile, 
where incidence is 10-20 times higher than the worldwide average 
[1,2]. Cholelithiasis (gall stones) has been causally linked to GBC 
in 70-85% of cases via chronic inflammatory cascades that lead 
to a metaplasia–dysplasia–carcinoma sequence when untreated 
[3-5]. With preneoplastic alterations like metaplasia (prevalence 
32–48%) and dysplasia (1-16%) detected within 5-15 years post-
cholelithiasis onset, this histological progression usually happens 
over 15-20 years [6]. Long-term gallstone persistence (>10 years; 
odds ratio 4-23.8), calculi larger than 3 cm, genetic predispositions 
(including ABCG8, ABCB1/4 polymorphisms, and variations in 
DNA-repair, apoptotic, and inflammatory pathway genes), obesity, 
multiparity, and microbial colonization (including Salmonella 
typhi, Escherichia coli) are contributing factors [7-11]. Despite 
the relatively small absolute risk for GBC (0.3-3%) in patients 
with cholelithiasis, the population-attributable proportion in 
hyperendemic areas approximates 80%, underscoring cholelithiasis 
as a modifiable etiological determinant [12,13].

Even though prophylactic cholecystectomy (surgical removal of 
gall stones) for symptomatic or large asymptomatic cholelithiasis 
has the potential to diminish GBC mortality by 80-90%, adoption 
is still below optimum in rural India with limited clinical resources 
and because of limited public awareness and financial constraints 
[14,15]. In situations with limited resources, universal screening 
is not feasible; however, prompt detection may be facilitated by 
selective ultrasonographic surveillance and serological profiling 
of inflammatory mediators (e.g., IL-8, C-reactive protein) [4]. In 
West Bengal, GBC is a major burden, accounting for 7.4% of all 
female cancers in the Population Based Cancer Registry of Kolkata 
(2012), ranking fourth after breast, cervical, and ovarian cancers 
[16]. Indian national registry data have shown a rising female 

incidence of GBC since 2004 and a geographic concentration 
along the Gangetic belt, including West Bengal [17]. The current 
retrospective case series, which originates from West Bengal, a 
high-burden region where GBC accounts for approximately 6% of 
cancers, provides real-world evidence of the cholelithiasis-to-GBC 
continuum in untreated patients, supporting increased awareness 
and preventative surgical techniques to prevent this preventable 
cancer [18-20].

Methods

The medical records of ten patients diagnosed with metastatic GBC 
due to untreated cholelithiasis, identified at The Institute of Post 
Graduate Medical Education & Research (IPGMER), Kolkata, and 
Indian Institute of Liver and Digestive Sciences, Sonarpur, West 
Bengal between December 2024 to May 2025, were reviewed in 
this study, which is a retrospective observational case series typical 
of descriptive epidemiological inquiry. The study outlines the 
phenotypic and temporal characteristics of disease evolution using 
a descriptive, non-interventional design that excludes comparator 
cohorts and therapeutic treatments. Eligibility requirements were 
a ≥1-year untreated gap, preceding imaging-verified cholelithiasis 
Ultrasonography (USG), Computed Tomography (CT), Magnetic 
Resonance Imaging (MRI), and histological confirmation of stage 
IV GBC. The variables that were extracted included demographic 
information (age, sex), first cholelithiasis diagnosis method 
and time, first symptoms, length of time untreated, diagnostic 
symptoms, intervention barriers, and prognosis outcomes as of 
August 30, 2025. An Institutional Review Board sanction was 
obtained. Descriptive measurements, such as averages, ranges, and 
frequencies, were computed; inferential analytics were precluded 
by the constrained sample dimension. Chronological fidelity was 
validated via corroboration of archival histories and radiographic 
documentation [21].

Results

The case series comprised 10 subjects (7 women, 3 men; mean age 
56.8 years, range 43-80 years) from semi-urban and rural areas of 
West Bengal (e.g., South 24 Parganas, Howrah, Bankura) (Table 
1). Cholelithiasis presented asymptomatically at the onset in nine 
of the cases, with only two patients reporting initial symptoms. 
The untreated interval between initial diagnosis of cholelithiasis 
and subsequent presentation with gallbladder cancer ranged from 7 
to 332 months, with a median of 68.5 months (mean 105.9 months, 
~8.8 years) (Figure 1).
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Figure 1: Timeline of untreated cholelithiasis prior to gallbladder cancer (GBC) diagnosis among 10 patients from West Bengal, India. 

Each horizontal bar represents one patient, with duration of untreated gallstones (in months) prior to the initial diagnosis of GBC solid 
black line at T=0 to demarcate this as the important time point shown on the x-axis. Bars are color-coded by survival status as of August 
31, 2025: light blue indicates patients alive, and light yellow indicates deceased. A dashed vertical line denotes the median untreated 
interval (63.5 months) following the detection of gall stones to the diagnosis of GBC.

Patient 
ID

Age 
(y) at 
GBC 
Dx 

Sex District Asymptomatic 
/Symptomatic

Initial 
Mode of 
Detection

Time 
Untreated 
to GBC Dx 
(months) 

Mode of 
detection 
in recent 
time

Reason for 
visiting 
the doctor 
recently

Vital Status/ 
Overall Survival 
(OS) (months) 
censored on 31st 
Aug 2025

1 74 F South 24 Pargana Asymptomatic MRI 180 MRCP

Abdominal 
pain, 
vomiting, 
Jaundice

alive

2 54 F Kolkata Asymptomatic USG 332 CECT Jaundice 17

3 48 F Howrah Asymptomatic USG 59 MRCP Jaundice 18

4 43 M Bankura Symptomatic USG 71 MRCP
Abdominal 
pain, 
vomiting

17

5 47 M Howrah Asymptomatic USG 226 MRI Abdominal 
pain alive

6 80 F Burdwan Asymptomatic CT 68 CT
Abdominal 
pain, 
vomiting

alive
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7 55 F South 24 Pargana Symptomatic USG 9 USG + 
CECT

Abdominal 
pain, 
vomiting

alive

8 62 M Purba Bardwan Asymptomatic CT 38 USG

Abdominal 
pain, 
vomiting, 
Jaundice

5

9 49 F Birbhum Asymptomatic USG 7
USG + 
CT + 
MRI

Fever, 
abdominal 
pain

alive

10 56 M South 24 Pargana Asymptomatic USG 49 USG

Abdominal 
pain, 
vomiting, 
Jaundice

2

Table 1: Clinical characteristics and outcomes of ten patients who developed stage IV gallbladder cancer (GBC) following long-standing 
untreated cholelithiasis in West Bengal, India.

Summary of demographic data, initial presentation, duration 
of untreated gallstone persistence until GBC diagnosis, recent 
detection modalities, reasons for medical consultation, and 
overall survival (OS) status. “Time untreated to GBC diagnosis” 
denotes the interval between initial imaging detection of gallstones 
(ultrasonography [USG], magnetic resonance imaging [MRI], 
or computed tomography [CT]) and subsequent diagnosis of 
GBC. “Vital Status/Overall Survival (OS)” reflects patient status 
censored on 31 August 2025.
USG accounted for the initial detection in six cases, CT scan in two 
and MRI in two. Informational gaps accounted for the obstacles to 
cholecystectomy in seven cases, followed by financial burdens in 
two cases, poor access to healthcare in one, and clinical oversight 
in another [22]. Based on multimodal imaging (magnetic resonance 
cholangiopancreatography in four cases, contrast-enhanced CT in 
two cases, composite USG/CT/MRI), GBC diagnoses occurred 
between December 2024 and May 2025, consistently confirming 
stage IV dissemination.
Advanced disease was supported by symptom profiles that included 
widespread abdominal pain and vomiting in eight cases, jaundice 
in half of cases, and pyrexia in one case. Although prior imaging 
indicated chronicity, gallstone diameters >3 cm were documented 
in only half of the cases [8]. Prognostic indices were poor: Half of 
the patients died within 1-3 months post-diagnosis (June–August 
2025), while the remaining survivors required palliative support 
as of August 30, 2025 [19]. These findings highlight both the 
heterogeneity of latency periods and the rapid downhill course 
once symptoms emerge. Notably, even patients with relatively 
short untreated intervals (<12 months) progressed to advanced 
disease, underscoring the urgent need for early intervention.

Discussion

This case series provides the first empirical timelines in an 
indigenous Indian paradigm, enabling unique longitudinal 
documenting of cholelithiasis-mediated transition to stage IV 
GBC among 10 West Bengal residents [19,23]. With shortened 
trajectories (1-6 years in 7 out of 10 patients), the mean untreated 
interval of 8.8 years (range 1-28 years) is consistent with existing 
literature suggesting a 5-20-year latency for metaplasia-dysplasia-
carcinoma sequelae [24-26]. The findings in these 10 cases suggest 
an accelerated oncogenesis in genotypically or phenotypically 
vulnerable subpopulations, such as residents of the Gangetic 
basin [6,20,13]. The majority of the case series were women, who 
resembled the demographics of Indian GBC, where cholelithiasis-
related inflammatory diatheses are exacerbated by estrogenic 
effects and gestational parity [12, 22]. These findings reflect 
global patterns, where gallstones increase GBC risk by 0.3-3% but 
account for 80% of cases in high-risk areas [13, 19, 20].

GBC develops slowly, often only presenting symptomatically, e.g. 
with jaundice or abdominal pain at advanced disease stages, with 
a 50% death rate soon after clinical diagnosis and a 5 year survival 
rate of only about 2% for advanced metastatic disease highlights the 
need for early prevention [19, 27]. Prior studies show that carefully 
performed prophylactic cholecystectomy for gallstones larger than 
3 cm or that are present for over 5 years can reduce mortality by 
80-90% [14,15,11]. To prevent gallbladder cancer in resource-
limited areas like West Bengal, community-based efforts should 
focus on raising awareness about symptoms, using cost-effective 
ultrasound screening for high-risk groups (such as women over 
40 with gallstones), and providing affordable access to surgical 
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removal. Encouraging regular doctor visits and checkups at nearby 
government hospitals or health centers is crucial to overcome 
educational and financial barriers [3]. Excisional therapies 
may be accelerated by integrating GBC risk categorization into 
cholelithiasis care, supplemented by inflammatory biomarker 
surveillance [4]. Recent evidence also suggests that peri-operative 
chemotherapy may improve outcomes for advanced GBC, though 
prevention remains critical given the poor prognosis [27].

This study has inherent limitations, including a restricted sample 
size, retrospective provenance, and lacunae in genomic profiling 
or gallstone mensuration. While prospective expansive inquiries 
would provide the optimal scientific design, they are largely 
impracticable due to the long follow-up required and the likelihood 
of substantial patient attrition. Moreover, such non-interventional 
studies would raise ethical concerns, as withholding treatment 
in high-risk gallstone carriers would be indefensible given the 
established natural history of disease progression from gall stone 
etiology to GBC. In this context, the present study assumes 
significant value by offering real-world longitudinal insights that 
directly inform prevention-oriented public health and clinical 
strategies, motivating a paradigm shift toward preventative 
elimination in hyperendemic domains to attenuate GBC lethality 
[21,23].

In conclusion, the initial case series from West Bengal supports 
the inevitable progression from untreated cholelithiasis to 
advanced GBC over a period of 1-28 years. This progression 
can be interrupted with preventative cholecystectomy, supported 
by various awareness strategies and socioeconomic factors that 
mitigate [14,15, 22]. In endemic areas, GBC is transformed 
from an undetected fatality to a treatable illness by clinicians 
and policymakers emphasizing patient education and prompt 
intervention [19, 20].
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