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INTRODUCTION

Gallstone disease is a major public health problem 
worldwide irrespective of  age. The incidence of  gallstone 
disease shows considerable geographical and regional 
variations.1 The incidence and morbidity increase with 
age ranging from 8% (in adults) to 50% in patients older 
than 70 years of  age.2,3 The patients with gallstone disease 
commonly present with acute pain abdomen, mainly in 
the right hypochondrium, nausea, vomiting, abdominal 
discomfort, generalized weakness, jaundice, dyspepsia, etc. 
The clinical presentation of  gallstone disease can be acute 

cholecystitis, chronic cholecystitis, mucocele, empyema, 
carcinoma gallbladder, and gallbladder perforation. There 
are multiple factors such as age, sex, pregnancy, race, 
obesity, rapid weight loss, drugs, and triglyceridemia that are 
supposed to cause gallstone disease.3 Some environmental 
and lifestyle risk factors may also be involved in the 
development of  gallstones and the subsequent gallbladder 
carcinoma formation. The common pathophysiological 
changes reported in gallbladder disease patients are 
hypomotility, hypercholesterolemia, bile stasis, congestion, 
and edema.4 Despite a common entity in North India, only 
a few researches are available about its clinical presentation 

Demographic profile and clinical spectrum 
of gallstone disease in a rural tertiary care 
center: A retrospective observational study
Ajender Singh1, Mukesh Kumar2, Sanjeev Singla3, Pushpendra Malik4, Chanderbhan5

1,5Assistant Professor, 2,4Professor, 3Professor and Head, Department of General Surgery, BPS Medical College for 
Women, Sonipat, Haryana, India

Address for Correspondence: 
Dr. Ajender Singh, Assistant Professor, Department of General Surgery, BPS Medical College for Women, Sonipat, Haryana, India. 
Mobile: +91-8168998276. E-mail: ajender_singh@yahoo.com 

Background: Gallstone disease is a major public health problem worldwide irrespective 
of age. The incidence of gallstone disease shows considerable geographical and regional 
variations. Aims and Objectives: The aim and objectives are to study the correlation 
between demographic profile and clinical spectrum of gallstone disease and to study 
the clinical spectrum of gallstone disease at a rural tertiary care hospital to assess the 
demographic profile of gallstone disease patients. Material and Methods: The present 
retrospective observational study was conducted in the Department of General Surgery, 
BPS Medical College for Women, Khanpur Kalan, District, Sonipat. A total of 342 patients 
with gallbladder disease were included. Results: Out of 342 patients, 294 were female and 
48 were male. The most common presenting symptoms among gallstone diseases were 
right hypochondrium pain in 307 (89.8%) patients, followed by epigastric pain in 24 (7%) 
patients, and nausea in 11 (3.2%). Ultrasonography suggests that the highest number 
of patients were associated with multiple gallstones in 203 (59%) patients out of which 
170 were females and 33 were males; single stones were associated with 139 (40.6%) 
patients out of which 124 were females and 15 were male followed by double calculi in 
5 (1.5%) patients. Conclusion: Gallbladder stone disease is more common in females. It 
can affect any age group. The maximum number of gallstone disease patients present 
with pain in the right hypochondrium and nausea. Maximum patients had multiple calculi 
gallbladder disease. Gallstone disease with chronic symptoms affects the liver function 
and anatomy of the Calot’s triangle that may affect the surgical procedure outcomes 
and hospital stay.

Key words: Demographic; Clinical spectrum; Gallstone disease; Retrospective

O R I G I N A L  A R T I C L E ASIAN JOURNAL OF MEDICAL SCIENCES

Access this article online

Website: 
http://nepjol.info/index.php/AJMS

DOI: 10.3126/ajms.v15i12.70137
E-ISSN: 2091-0576 
P-ISSN: 2467-9100

Copyright (c) 2024 Asian Journal of 
Medical Sciences

This work is licensed under a Creative 
Commons Attribution-NonCommercial 
4.0 International License.

Submission: 23-10-2024 Revision: 28-10-2024 Publication: 01-12-2024

A B S T R A C T



Singh, et al.: Demographic profile and clinical spectrum of gallstone disease

194 Asian Journal of Medical Sciences | Dec 2024 | Vol 15 | Issue 12

and demographic profile. The aim of  this study is to focus 
on the demographic and clinical presentation of  gallstone 
disease in this rural region of  North India.

Aims and objectives
1. To study the correlation between demographic profile 

and clinical spectrum in the gallstone disease
2. To study the clinical spectrum of  gallstone disease at 

a rural tertiary care hospital to assess the demographic 
profile of  gallstone disease patients.

MATERIALS AND METHODS

The present retrospective observational study was 
conducted in the Department of  General Surgery, BPS 
Medical College for Women, Khanpur Kalan, District 
Sonipat. A total of  342 patients with gallbladder disease 
included in this study period of  almost 5½ years of  span 
from November 1st, 2019, to September 30th, 2024 were 
included. Patient data of  improper details were excluded 
from the study. Details of  history, hospital stay, laboratory 
findings, radiological findings, patients’ symptoms, duration 
of  hospital stay, and operative findings were collected from 
the patient’s records from the MRD department of  our 
institution.

Inclusion criteria
All patients with gallbladder disease admitted during 
November 1st, 2019–September 30th, 2024 were included 
in this study.

Exclusion criteria
All other patients except gallbladder disease were excluded 
from the study.

Methodology
The plan of  study was drawn up and submitted to and 
cleared up by the institutional scientific review board 
vide letter number BPS/SRC/207 and the ethical review 
board vide letter number BPSGMCW/RC1069/IEC/24 
of  our institution. Patient data were collected from patient 
records based on inclusion and exclusion criteria. All details 
such as gender, presenting symptoms, ultrasonography 
(USG) findings, serum glutamic-oxaloacetic transaminase 
(SGOT), serum glutamic-pyruvic transaminase (SGPT), 
total protein, albumin, globulin, total bilirubin, conjugated 
bilirubin, unconjugated bilirubin, hemoglobin (Hb), total 
leukocyte count, red blood cell (RBC), mean corpuscular 
volume (MCV), mean corpuscular hemoglobin (MCH), 
mean corpuscular hemoglobin concentration (MCHC), red 
cell distribution width (RDW), platelet counts, duration of  
symptoms, and intraoperative findings were appropriately 
collected.

Statistical analysis
At the end of  the study, data were entered and analyzed 
using the statistical software Statistical Package for the Social 
Sciences version 22.0. The nominal data were described 
using frequency and percentage and compared. The ordinal 
data were described using median and interquartile range 
(IQR) and compared using the Mann–Whitney U-test. 
The continuous data were described using mean±SD 
and compared using an unpaired t-test. A P<0.05 was 
considered statistically significant.

Ethical clearance
Ethical clearance was obtained from the Institutional 
Ethical Committee, BPS GMC KHANPUR KALAN. 
The certificate reference number is BPSGMCW/RC1070/
IEC/24.

RESULTS

A total of  342 patients data were evaluated in this study 
of  which 294 were female and 48 were male. The most 
common presenting symptoms among gallstone diseases 
were right hypochondrium pain in 307 (89.8%) patients, 
followed by epigastric pain in 24 (7%) patients, and nausea 
in 11 (3.2%).

All undergone USG that suggests the highest number 
of  patients were associated with multiple gallstones in 
203 (59%) patients out of  which 170 were females and 
33 were males with P=0.15; single stones were associated 
with 139 (40.6%) patients out of  which 124 were females 
and 15 were male with P=0.15 followed by double calculi 
in 5 (1.5%) patients.

Mucocele was absent in 335 (98.0%) patients and was 
present in 7 (2.0%) patients, and Calot’s triangle was 
distorted in 2 (0.6%) patients, frozen in 11 (3.2%) 
patients, normal in 311 (90.9%) patients, parkland 1 in 
7 (2.0%) patients, and parkland 2 in 11 (3.2%) patients. 
Gallstone disease with normal gallbladder wall was seen 
in 256 (74.9%) patients, thickened wall of  the gallbladder 
was in 37 (10.8%) patients, and gallbladder disease with 
distended gallbladder was in 43 (12.6%) patients followed 
by contracted gallbladder in 6 (0.9%) patients. Single calculi 
were present in 139 cases, out of  which Calot’s triangle 
anatomy was not distorted and frozen in any patient, 
normal in 133 (95.7%) patients with parkland 1 grade in 
3 (2.2%) patients, and parkland 2 in 3 (2.2%) patients with 
P=0.23 (Table 1).

In the present study, multiple calculi were present in 
198 cases, out of  which Calot’s triangle anatomy was 
distorted in 2 (1.0%) patients, frozen in 11 (5.4%) patients, 
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normal in 178 (87.7%) patients with parkland 1 grade in 
4 (2.0%) patients, and parkland 2 in 8 (3.9%) patients with 
P=0.03.

Serum SGOT levels done in all patients with a range of  
624.0–3.0 (mean 46.35±51.96), median 36.00, and IQR 
27–51; serum total bilirubin levels done in all patients 
ranged from 18.2 to 0.2 with mean 0.803±1.0810, median 
0.600, and IQR 0.5–0.8; serum conjugated bilirubin levels 
done in all patients was 10.9–0.1 with mean 0.281±0.6041, 
median 0.200, and IQR 0.2–0.3; serum unconjugated 
bilirubin levels observed from maximum 7.3 and minimum 
0.1 (mean 0.509±0.5638 and median 0.400, IQR 0.3–0.5); 
serum total protein levels ranged from 0.6 to 9.6 (mean 
7.27±0.96, median 7.400, and IQR 6.9–7.8); serum albumin 
levels (range 0.40–5.50, mean 3.93±0.56, median 4.10, 
and IQR 3.5–4.3); serum globulin levels (0.20–4.90, mean 
3.11±0.65, median 3.10, and IQR 2.8–3.5).

Serum Hb levels were done in all patients with a range 
of  4.0–16.5 (mean 11.52±1.68, median 11.50, and IQR 
10.5–12.5), serum total leukocyte counts (660–10400, mean 
8931.38±9763.50, median 7500.00, and IQR 6000–9100), 
serum RBC levels (2.40–31.50, mean 4.388±1.578, median 
4.28, and IQR 3.9–4.6), serum MCV levels (8.0–125, mean 
84.92±14.56, median 86.60, and IQR 79.65–92.85), serum 
MCH levels (17.30–70.70, mean 27.99±4.91, median 27.90, 
and IQR 25.42–30), serum MCHC levels (range between 
16.40 and 39.90, mean 31.34±3.36, median 32.20, and IQR 
29.1–33.4), serum RDW levels (range 1.80–50.80, mean 
16.42±3.71, median 15.90, and IQR 14.62–17.4), and serum 
platelets levels (0.86–10.0, mean 2.48±1.04, median 2.40, 
and IQR 1.8–2.94).

Mean value of  SGOT levels in single gallbladder calculi 
patients was 34 (26.5–46) and 38 (27–54) in multiple 
calculi (P<0.11), SGPT 34 (25–54) and 41 (26–75) in 

multiple calculi gallbladder disease (P=0.03), serum 
total protein 7.24±1.06 and 7.29±0.89 (P=0.67), serum 
albumin 3.99±049 and 3.88±0.61 in multiple calculi 
patients (P=0.23), serum globulin 3.11±0.57 and 3.11±0.71 
(P=0.98), serum total bilirubin 0.88±1.53 and 0.75±0.61 
(P=0.03), and duration of  symptoms was 2 (10–10.25) in 
single calculi patients and 4 (1-12) (P<0.01) (Tables 2 and 3).

Among 342 patients, the incidence of  no gallstone disease 
with a single stone was found and three with multiple in up 
to 20 age group, 26 patients with single and 41 with multiple 
gallstones in the 21–30 age group, 44 with single and 
59 with multiple in 31–40 age group, 32 with single 
and 37 with multiple in 41–50 age group, 17 with single 
and 30 with multiple in 51–60 age group, 14 with single and 
20 with multiple in 61–70 age group, and six with single 
and 13 with multiple in more than 70 age group (Table 4).

A comparison of  the duration of  symptoms between 
single and multiple stones shows that in single, it was 
two (10 days–10.25 months) and in multiple, it was four 
(1–12 months) (P<0.01). The association between the 
number of  calculi and USG findings in subjects is depicted 
in Table 5.

DISCUSSION

The main objective of  this study was to assess the 
relationship between the clinical spectrum and demographic 
profile of  gallstone disease at a rural tertiary care hospital. 
In this retrospective observational study, it was observed 
that the female gender dominated with a higher incidence 
of  gallstone disease study population than the male 
population with a female population of  294 (85.9%) and 
a male population of  48 (14.1%). Similar findings were 
found in other studies by Agrusa et al. and Nielsen et al.5,6 
Contradictorily, Fukami et al., found that the incidence 
of  gallstone disease was higher in males as compared to 
females.7 In this study, most of  the patients of  cholelithiasis 
fall in the 31–40 years followed by the 41–50 years of  age 
group. Similar observations were reported by Idris et al.,8 
and Aslam et al.,9 where the majority of  cases fall in the 
31–50 years of  age group.

In the present study, it was observed that the maximum 
number of  patients with gallstone disease presented with 
pain in the right hypochondrium, that is, 307 (89.8%) 
patients, nausea in 11 (3.2%) patients, followed by pain in 
epigastrium in 24 (7.0%) patients. Similar observations were 
reported by Pradhan et al.,10 in their study, 75% of  cases 
present with pain in the right hypochondrium followed by 
epigastric pain (57.5%).

Table 1: Different findings on USG in gallstone 
disease subjects (n=342)
Parameters Findings No. %
Wall of gallbladder Normal 256 74.9

Distended 43 12.6
Contracted 6 0.9
Thickened 37 10.8

No of calculi 1 139 40.6
2 5 1.5
Multiple 198 57.9

Calot’s triangle Distorted 2 0.6
Frozen 11 3.2
Normal 311 90.9
Parkland 1 7 2.0
Parkland 2 11 3.2

Mucocele Absent 335 98.0
Present 7 2.0

USG: Ultrasonography
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The present study shows that USG findings of  gallstone 
disease were observed and found that the wall of  the 
gallbladder was normal in 74.9%, thickened in 10.8% of  
patients of  the study group, and gallbladder was distended 
in 12.6% and contracted in 0.9% in USG. However, 
multiple gallbladder calculi were seen in 57.9% and single 
gallbladder calculi in 40.6% followed by two gallbladder 
calculi in the 1.5% study population.

In this study, it was observed that SGOT levels were higher 
38 (27–54) in multiple gallbladder calculi and 34 (26.5–46) 
in single calculi gallstone disease. SGPT levels were also 
higher in multiple calculi gallstone disease as compared 
to 34 (25–54) in single calculi gallstone disease, and total 
protein values were also higher in multiple calculi gallstone 
disease as compared to single calculi gallstone disease 
7.29±0.89 and 7.24±1.06.

In our study, albumin levels were 3.99±0.49 higher in single 
calculi gallstone disease as compared to multiple calculi 
gallstone disease, and globulin levels were similar in both 
single and multiple gallstone disease patients group.

In this study, it was observed that the duration of  
symptoms in multiple calculi gallstone disease was higher 
4 (1–12 months) as compared to single calculi gallstone 
disease 2 (10 days−10.25 months).

The present study observed that the wall of  the gallbladder 
was normal in multiple calculi gallstone disease as 
compared to the single calculi gallstone disease group; the 
thickened wall of  the gallbladder was higher in multiple 
19 (9.4%) calculi gallstone disease than single 18 (12.9%) 
calculi gallstone disease.

The present study observed that the anatomy of  the Calot’s 
triangle was distorted in two patients with multiple calculi 
gallstone disease, and no anatomical distortion of  the 
Calot’s triangle was seen in single calculi gallstone disease. 
The anatomy of  Calot’s triangle was frozen in 11 patients 
with multiple calculi gallstone diseases and no anatomical 
frozen in single calculi gallstone disease. Normal Calot’s 

Table 4: Comparison of LFT between single and 
multiple stones
Parameters Single Multiple P-value
SGOT 34 (26.5–46) 38 (27–54) 0.11
SGPT 34 (25–54) 41 (26–75) 0.03
Total protein 7.24±1.06 7.29±0.89 0.67
Albumin 3.99±0.49 3.88±0.61 0.23
Globulin 3.11±0.57 3.11±0.71 0.98
Total Bilirubin 0.88±1.53 0.75±0.61 0.03

SGOT: Serum glutamic‑oxaloacetic transaminase, SGPT: Serum glutamic‑pyruvic 
transaminase, LFT: Liver function tests

Table 5: Association between no of calculi and 
USG finding in subjects (n=342)
Parameters Findings Single 

(n=139)
Multiple 
(n=203)

P-value

Wall of 
gallbladder

Normal 96 (69.1%) 160 (78.8%) 0.23
Distended 22 (15.8%) 21 (10.3%)
Contracted 3 (2.2%) 3 (1.5%)
Thickened 18 (12.9%) 19 (9.4%)

Calot’s 
triangle

Distorted 0 (0.0%) 2 (1.0%) 0.03
Frozen 0 (0.0%) 11 (5.4%)
Normal 133 (95.7%) 178 (87.7%)
Parkland 1 3 (2.2%) 4 (2.0%)
Parkland 2 3 (2.2%) 8 (3.9%)

USG: Ultrasonography

Table 2: LFT profile in gallstone disease subjects (n=342)
Parameters SGOT Total 

protein
Albumin Globulin Total 

bilirubin
Conjugated 

bilirubin
Unconjugated 

bilirubin
Mean 46.35 7.27 3.93 3.11 0.803 0.281 0.509
Standard deviation 51.96 0.96 0.566 0.652 1.08 0.6041 0.5638
Median 36.0 7.40 4.10 3.10 0.600 0.200 0.400
IQR 27–51 6.9–7.8 3.5–4.3 2.8–3.5 0.5–0.8 0.2–0.3 0.3–0.5
Minimum 3.0 0.6 0.40 0.20 0.2 0.1 0.1
Maximum 624.0 9.6 5.50 4.90 18.2 10.9 7.3

SGOT: Serum glutamic‑oxaloacetic transaminase, IQR: Interquartile range, LFT: Liver function tests

Table 3: CBC profile in gallstone disease subjects (n=342)
Parameters Hb TLC RBC MCV MCH MCHC RDW Platelet count
Mean 11.52 8931.38 4.38 84.92 27.99 31.34 16.42 2.48
Standard deviation 1.68 9763.50 1.75 14.56 4.91 3.36 3.71 1.041
Median 11.50 7500.00 4.28 86.60 27.90 32.20 15.90 2.40
IQR 10.5–12.5 6000–9100 3.9–4.6 79.65–92.85 25.42–30 29.1–33.4 14.62–17.4 1.8–2.94
Minimum 4.0 660 2.40 8.00 17.30 16.40 1.80 0.86
Maximum 16.5 104000 31.50 125.00 70.70 39.90 50.80 10.00

IQR: Interquartile range, Hb: Hemoglobin, TLC: Total leukocyte count, RBC: Red blood cells, RDW: Red cell distribution width, MCV: Mean corpuscular volume, MCH: Mean 
corpuscular hemoglobin, MCHC: Mean corpuscular hemoglobin concentration
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triangle anatomy was found in 311 patients out of  which 
178 fell in multiple calculi gallstone disease and 133 fell 
in single calculi gallstone disease. Parkland grade 1 was in 
seven patients out of  which four patients fell into multiple 
calculi gallstone disease and three patients fell into single 
calculi gallstone disease. Parkland grade 2 was seen in 
11 patients out of  which eight patients fell into multiple 
calculi gallstone disease, and three patients fell into single 
calculi gallstone disease.

In this study, it was observed that female sex dominance 
in gallstone disease was 85.9% as compared to male sex 
14.1%. Interestingly, females have a higher incidence of  
multiple calculi gallstone disease 170, and 33 patients 
belong to the male sex group, and the incidence of  
single calculi gallstone disease is higher in the female 
sex group at 124 as compared to the male sex group 
with 15.

In this study, it was also observed that mucocele incidence 
was very low with 2% of  the study population. It was 
also observed that the CVC profile in gallstone disease 
patients of  this study group shows no significant raise in 
the gallstone disease patients study group.

Limitations of the study
One of  the major limitations of  this study is the small 
sample size due to the COVID-19 pandemic fall during 
the study period. Number of  patients lost to follow-
up. Patient data records were also affected due to this. 
Hospital stays of  patients decreased due to COVID-19 
guidelines and many patients were followed after the 
COVID guidelines were relaxed. The COVID-19 reverse 
transcription polymerase chain reaction (RT-PCR) report 
period in our institute was around 1–2 days and RT-PCR 
before surgery if  positive; then patients were discharged 
for a quarantine period and advised to re-admit. Many 
patients were lost to follow-up. Patient data were lost due 
to the change of  wards into dedicated COVID-19 patient 
wards as our institution was declared a dedicated 
COVID-19 hospital.

CONCLUSION

Gallbladder stone disease is more common in females. 
It can affect any age group but commonly affects 
31–50 years of  age group. The maximum number of  
gallstone disease patients present with pain in the right 
hypochondrium and nausea. Maximum patients had 
multiple calculi gallbladder disease. Patients with multiple 

calculi in the gallbladder fall in the 21–50-year age group 
with female dominance. Gallstone disease with chronic 
symptoms affects the liver function and anatomy of  
Calot’s triangle that may affect the surgical procedure 
outcomes and hospital stay.

ACKNOWLEDGMENT

The authors acknowledge the colleagues, PG residents, 
interns posted in the department, and paramedical staff  
who helped in data collection for this study.

REFERENCES

1. Unisa S, Jagannath P, Dhir V, Khandelwal C, Sarangi L and 
Roy TK. Population‐based study to estimate prevalence and 
determine risk factors of gallbladder diseases in the rural Gangetic 
basin of North India. HPB (Oxford). 2011;13(2):117-125.

 https://doi.org/10.1111/j.1477-2574.2010.00255.x 
2. Randi G, Franceschi S and La Vecchia C. Gallbladder cancer 

worldwide: Geographical distribution and risk factors. Int J 
Cancer. 2006;118(7):1591-1602.

 https://doi.org/10.1002/ijc.21683 
3. Hundal R and Shaffer EA. Gallbladder cancer: Epidemiology 

and outcome. Clin Epidemiol. 2014;6(2):99-109.
 https://doi.org/10.2147/CLEP.S37357 
4. Ghosh Y and Thakurdas B. Carcinoma gall bladder: Past, 

present, and future. Int J BioMed. 2014;4(4):198-203.
5. Agrusa A, Romano G, Frazzetta G, Chianetta D, 

Sorce V, Di Buono G, et al. Role and outcomes of 
laparoscopic cholecystectomy in the elderly. Int J Surg. 
2014;12(Suppl 2):S37-S39.

 https://doi.org/10.1016/j.ijsu.2014.08.385 
6. Nielsen LB, Harboe KM and Bardram L. Cholecystectomy for 

the elderly: No hesitation for otherwise healthy patients. Surg 
Endosc. 2014;28(1):171-177.

 https://doi.org/10.1007/s00464-013-3144-8 
7. Fukami Y, Kurumiya Y, Mizuno K, Sekoguchi E and Kobayashi S. 

Cholecystectomy in octogenarians: Be careful. Updates Surg. 
2014;66(4):265-268.

 https://doi.org/10.1007/s13304-014-0267-y 
8.	 Idris	SA,	Shalayel	MH,	Elsidding	KE,	Hamza	AA	and	Hafiz	MM.	

Prevalence of different types of gallstone in relation to age in 
Sudan. Sch J Appl Med Sci. 2013;1(6):664-667.

 https://doi.org/10.36347/sjams.2013.v01i06.002 
9.	 Aslam	HM,	Saleem	S,	Edhi	MM,	Shaikh	HA,	Khan	JD,	Hafiz	M,	

et al. Assessment of gallstone predictor: Comparative analysis 
of ultrasonographic and biochemical parameters. Int Arch Med. 
2013;6(1):17.

 https://doi.org/10.1186/1755-7682-6-17 
10. Pradhan SB, Joshi MR and Vaidya A. Prevalence of different 

types of gallstone in the patients with cholelithiasis at Kathmandu 
Medical College, Nepal. Kathmandu Univ Med J (KUMJ). 
2009;7(3):268-271.

 https://doi.org/10.3126/kumj.v7i3.2736 



Singh, et al.: Demographic profile and clinical spectrum of gallstone disease

198 Asian Journal of Medical Sciences | Dec 2024 | Vol 15 | Issue 12

Authors Contributions:
AS- Definition	of	intellectual	content,	prepared	first	draft	of	manuscript,	editing,	and	manuscript	submission/revision;	MK- Concept, design, and manuscript 
preparation, SS- Editing and review manuscript; PM- Editing, manuscript preparation, and review manuscript, CB- Editing, manuscript preparation, and review 
manuscript.

Work attributed to:
Department of General Surgery, BPS Medical College for Women, Sonipat, Haryana, India.

Orcid ID:
Dr. Ajender Singh -  https://orcid.org/0000-0002-7865-5459
Dr. Mukesh Kumar -  https://orcid.org/0000-0002-0115-7742
Dr. Sanjeev Singla -  https://orcid.org/0009-0001-6877-610X
Dr. Pushpendra Malik -  https://orcid.org/0000-0002-9414-8596
Dr. Chanderbhan -  https://orcid.org/0009-0005-5130-5837

Source of Support: Nil, Conflicts of Interest: None declared.


