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Objective: To compare the clinical profiles of patients with solitary versus
multiple gallstones, focusing on symptom distribution and diagnostic findings.
Methodology: This prospective comparative study was conducted in the
Department of General Surgery at AIMS Hospital, Muzaffarabad, from July to
December 2023. Patients aged >18 years with newly diagnosed solitary or
multiple gallstones confirmed by ultrasound were included. Exclusion criteria
were common bile duct stones, previous cholecystectomy, gallbladder
malignancy, pregnancy, and incomplete records. Patients were grouped as
solitary or multiple gallstones based on imaging. Demographic data, clinical
presentation, and associated features were documented using a structured
proforma. Statistical analysis was performed using chi-square tests, with p <0.05
considered significant.

Results: Among 58 patients, 34 (58.6%) had solitary gallstones and 24 (41.4%)
had multiple. The mean age was 46.2 +13.3 years; females predominated
(82.8%). Most patients were symptomatic (93.1%). Common symptoms
included upper abdominal pain (86.2%), nausea/vomiting (89.7%), right
shoulder pain (65.5%), and back pain (60.3%). Jaundice was rare (8.6%).
Comparative analysis revealed no statistically significant differences in
individual symptoms between groups (p >0.05). However, severe pain was
significantly more frequent in solitary stone patients (37.9%) compared to
multiple stones (12.1%) (p =0.035).

Conclusion: Both solitary and multiple gallstones commonly present with similar
symptoms such as abdominal pain and nausea. However, solitary gallstones
were associated with a higher prevalence of severe pain. These findings
emphasize the need for individualized assessment in gallstone management.
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Introduction

perforation, and cholangitis. ! Epidemiological data
reveals uneven distribution of gallstones prevalence

Gallstone disease (cholelithiasis) exists as a prevalent
condition of gastrointestinal system with significant
implications for global population by disrupts biliary
system through calculi (gallstones) formation in biliary
tract and/or gallbladder. Although, gallstones may
clinically manifest as asymptomatic conditions, in several
cases it can lead to life-threatening complications such as
acute cholecystitis, biliary pancreatitis, gallbladder

around the world, wherein age, sex, genomic variations,
comorbidities, and ethnicity play their roles in this
inconsistency. 2 In the context of developed nations,
around 10 to more than 20% of adults are affected by this
disease.>* However, rising trends have also been
observed in low- and middle-income regions, with
observed prevalence rates of 4.4% to as high as 76.4% in
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African regions.5 Pakistan, similar to other developing
nations, has an estimated occurrence rate of gallstone
disease around 15-20%, with inclination of female gender
and urban areas surpassing the rural regions in
prevalence.® The observed rise in gallstone disease
prevalence has consistently been linked to dietary habits,
sedentary style of living, higher BMI/obesity, and
metabolic syndromes.”

Gallstones can be distinguished into either solitary or
multiple as per frequency and these types have distinct
clinical presentation patterns, progression rates, and
correlated complications.  Solitary types often reflect
asymptomatic nature or fewer symptoms at first, but are
more commonly linked to gallbladder carcinoma
formation, which is evident in Asian regions. On the
other hand, multiple types have been associated more
commonly with acute complications such as acute
cholecystitis and biliary colic.® Clinical presentation of
solitary and multiple gallstones, under the influence of
demographic patterns, presenting symptoms, and
associated comorbidities, may be complicated by the
presence of common symptoms including right upper
quadrant pain, nausea, vomiting, and dyspepsia, which
calls for the clinical profiling of gallstones to achieve
proper diagnosis and better clinical management of
gallstone disease.?

Literature extensively communicates regarding etiology,
epidemiology, clinical presentation, and management of
gallstones, however, frequency, severity, and associated
complications in remain under-explored, with limited
research focusing the comparative analysis of the
frequency-based clinical profiling of the gallstones.®*?
The age-specific clinical profiling data would allow the
development of evidence-based clinical protocols to
optimize patient outcomes through more individualized
treatment plans. In the regional context of Azad Jammu
and Kashmir (AJK), to the best of our knowledge, no
study has yet focused on the distribution and implications
of solitary versus multiple gallstones, which is vital for
health planning, surgical decision-making, and resource
allocation in this underserved area. Therefore, this study
aims to compare the clinical profiles of patients
diagnosed with either solitary or multiple gallstones by
analyzing differences in symptom patterns, demographic
characteristics, and diagnostic findings.

Methodology

This prospective comparative study was done at
department of general surgery at AIMS Hospital

Muzaffarabad AJK. Study was conducted during a period
of six months from July 2023 to December 2023. Before
the study ethical approval was obtained from the
Institutional Review Board (IRB) Ref no. SGR-2020-
107-12140. All the patients aged 18 years old or and
above, both gender and newly diagnosed solitary or
multiple gallstones confirmed through ultrasound or other
imaging techniques, were included. All the patients with
common bile duct stones (choledocholithiasis) or

gallbladder  polyps, patients with  history of
cholecystectomy or biliary surgery, gallbladder
malignancy, pregnant women and patients with

incomplete records or unwilling to participate were
excluded. Written informed consent was obtained from
each patient after counseling them about the
confidentiality of their information, which would be
securely maintained, and informing them that they had
the right to withdraw from the study at any stage without
affecting their treatment. All patients were divided into
two groups: Group 1 for those with solitary gallstones
and Group 2 for those with multiple gallstones. Each
patient underwent a thorough clinical evaluation,
including a detailed history and physical examination, to
assess their clinical profile. The findings, such as
presenting symptoms, associated comorbidities, and
relevant laboratory and imaging results, were
documented and analyzed based on their respective
groups to compare the clinical characteristics of patients
with solitary versus multiple gallstones. All the
information was entered and analyzed using SPSS
version 24. Comparative analysis was performed using
chi-square statistical tests and p-value <0.05 was taken as
significant.

Results

Overall 58 patients were included in the study with an
overall men age of 46.24+13.28 years, the majority were
female (82.8%) and most were married (89.7%).
Regarding the type of kidney stones, 58.6% had solitary
stones, while 41.4% had multiple stones. (Table I)

Overall both of the solitary and multiple stone groups had
symptomatic stones (93.1%, p = 0.157). Common
symptoms included pain in the upper right abdomen
(86.2%, p = 0.311), central abdominal pain (50.0%, p =
0.976), back pain between shoulder blades (60.3%, p =
0.170), and pain in the right shoulder (65.5%, p = 0.202).
Nausea or vomiting was reported in 89.7% of patients (p
= 0.673), while jaundice was less common (8.6%, p =
0.948). Other symptoms like anorexia (8.6%, p = 0.202),
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indigestion (5.2%), fatty food intolerance (5.2%),
abdominal bloating (6.9%), and fever (5.2%) were
infrequent, while no clinical features showed statistically
significant differences between the two groups (p =
>0.05). (Table IT)

Table I: Baseline and clinical characteristics of the patients.

(n=58)

Variables Frequency Percent
Gender

Male 10 17.2
Female 48 82.8
Total 58 100.0
Marital status

Married 52 89.7
Unmarried 6 10.3
Total 58 100.0
Types of stone

Solitary 34 58.6
Multiple 24 41.4
Total 58 100.0

Table II: Clinical profile comparison according study
groups. (n=58)

STUDY GROUPS
VARIABLES Solitary_Multiple Total p-value
Nature stone
Symptomatic 33(56.9%) 21(36.2%) 54(93.1%) 0.157
Asymptomatic 1(1.7%)  3(5.2%)  4(6.9%) '
Pain in the upper right portion of abdomen
Yes 28(48.3%) 22(37.9%) 50(86.2%) 0311
No 6(10.3%) 2(3.4%)  8(13.8%) '
Pain in the center of abdomen
Yes 17(29.3%) 12(20.7%) 29(50.0%) 0976
No 17(29.3%) 12(20.7%) 29(50.0%) '
Back pain between shoulder blades
Yes 18(31.0%) 17(29.3%) 35(60.3%) -0
No 16(27.6%) 7(12.1%) 23(39.7%)
Pain in right shoulder
Yes 20(34.5%) 18(31.0%) 38(65.5%) 0202
No 14(24.1%)  6(10.3%) 20(34.5%)
Nausea or vomiting
Yes 30(51.7%) 22(37.9%) 52(89.7%) ¢ 579
No 4(6.9%) 2(34%) 6(103%)
Jaundice
Yes 3(52%)  2(34%)  5(8.6%) g0
No 31(53.4%) 22(37.9%) 53(91.4%)
Other clinical features
Anorexia 5(8.6%)  0(0.0%)  5(8.6%)
ﬁ]ed”iz]i;’t‘;on 1(1.7%)  2(34%)  3(5.2%)
]'cgttg/'i:)a(;‘;: O 234%)  117%)  3(52%)  0.202
Sg‘;ﬁg”a' 234%)  2(34%)  4(6.9%)
Fever 352%)  0(0.0%)  3(5.2%)

According to the comparison of overall pain severity, the
severe pain was more common in the solitary stone group
(37.9%) compared to the multiple stone group (12.1%).
Moderate pain was reported by 43.1% of patients, while

mild or no pain was rare (6.9%). The difference in pain
severity between the two groups was statistically
significant (p = 0.035), as shown in table I11.

Table I11: Overall severity of pain comparison among study
groups. (n=58)

Overall pain STUDY GROUPS Total  p-value
score Solitary  Multiple
No pain 1(1.7%)  0(0.0%) 1(1.7%)
Mild pain 1(1.7%)  2(3.4%) 3(5.2%)
Moderate 10(17.2%) 15(25.9%) 25(43.1%) 0.035
Sever pain 22(37.9%) 7(12.1%) 29(50.0%)
Total 34(58.6%) 24(41.4%) 58(100.0%)

Discussion

Gallstone disease, medically termed as cholelithiasis, is
often an asymptomatic gastrointestinal condition, but if
symptoms develop, it can lead to life-threatening
complications such as biliary pancreatitis, acute calculus
cholecystitis, or even a risk for gallbladder cancer, which
makes it a significant concern for the global health.*3%°
This study compared the clinical profiles of patients
diagnosed with either solitary or multiple gallstones by
analyzing differences in symptom patterns, demographic
characteristics, and diagnostic findings. In this study,
Overall 58 patients were included, with an overall men
age of 46.24+13.28 years, the majority were female
(82.8%) and most were married (89.7%). These findings
are in line with global trend of gallstone disease, with
female predominance and more common among married
as evident from the studies conducted by Huang et al.,®
and Zhoa et al.*” Higher incidence among females may
due to hormonal factors such as estrogen and
progesterone, which increase cholesterol saturation in
bile, as well as pregnancy and multiparity, which promote
biliary stasis, while predominance among married women
may reflect greater cumulative exposure to these risk
factors, in addition to possible lifestyle influences such as
dietary habits and reduced physical activity, both of
which contribute to gallstone formations

In present study, 58.6% of the patients had solitary
stones, while 41.4% had multiple stones. Consistent with
our findings, in a recent study of Thenral,®® solitary
gallstones were more common in 60% patients as
compared to those with multiple gallstones (40%).
Similar findings were reported in another study
conducted by Jarrar and Al-Rowaili,'® where solitary
stone was most common presentation in 61% of patient,
while multiple stones were found in 39% of cases.
Correspondingly, studies conducted by Pahari et al. 2° and
Alshoabi et al.?* also suggest that solitary gallstones
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present more frequently, with a greater risk of
complications such as gallbladder perforation, empyema,
mucocele, and surgery associated complications.
However, a recent study conducted by Dev et al® found
no difference in the clinical presentation of patients with
multiple (n=71) or solitary (n=70) Gallstones, which may
imply that other factors such as stone size may have more
influenced the severity of symptom rather than number
alone. Contrasting to our findings, in the study by Bansal
et al?> multiple stones were more common in 63.5% of
patients compared to solitary stones in 36.5%. This
disparity in finding may be explained by the difference in
population-specific variables and methodology, which
may have influenced the gallstone epidemiology.

In current study, both of the solitary and multiple stone
groups had symptomatic stones (93.1%). Common
symptoms included pain in the upper right abdomen
(86.2%), followed by pain in the right shoulder (65.5%),
back pain between shoulder blades (60.3%), and central
abdominal pain (50.0%). Nausea or vomiting was
reported in 89.7% of patients, while jaundice was less
common (8.6%). Other symptoms like anorexia (8.6%),
indigestion (5.2%), fatty food intolerance (5.2%),
abdominal bloating (6.9%), and fever (5.2%) were
infrequent. No clinical features showed statistically
significant differences between the two groups (p-values
> 0.05). Consistent with our findings, in the study by
Vahed and Khedmat,® pain in upper right abdomen was
the most common symptoms in 95.7% of patients,
followed by vomiting in 52.9% of cases, shoulder/back
pain in 37.1%, and fever in 25.7%, while diarrhea and
itching each in 8.6% of patients were the least common
symptoms. Moreover, in the study by Rathod et al?® most
common sites of pain were right hypochondrium (40%),
both the epigastrium and right hypochondrium (40%),
epigastrium (13.3%), and upper abdomen (6.7%). Other
symptoms were dyspepsia in most cases (70 %), followed
by nausea and vomating (66.7 %), fever (25%) and
jaundice (11.66%).

In this study, according to the comparison of overall pain
severity, the severe pain was more common in the
solitary stone group (37.9%) compared to the multiple
stone group (12.1%). The difference in pain severity
between the two groups was statistically significant (p =
0.035). Comparable to our findings, Misrani et al®*
documented that solitary stones were more associated
with colicky pain, while multiple stones were more
inclined to dull pain. Contrasting to our findings, in the
study conducted by Singh et al?® pain was more common

in multiple stone patients in both the males and females,
however, the authors did not distinguished the severity of
pain. Overall this study possess several limitations, being
a single-center study with a relatively small sample size,
the findings may not be generalizable to wider
populations due to potential demographic and geographic
variations. The selection bias may also be present, as only
patients presenting to the hospital were included, possibly
excluding asymptomatic or undiagnosed  cases.
Moreover, the important risk factors such as dietary
habits, metabolic disorders, and genetic predispositions
were not fully explored, and stone size and composition
were not analyzed, which may also influence clinical
outcomes. However further studies should aim to address
these limitations by including larger, multi-center
populations and adopting prospective or longitudinal
designs to better evaluate disease progression and its
consequences. Evaluation of the detailed risk factors,
including lifestyle, comorbidities, and metabolic factors,
along with evaluation of stone size and composition,
would help clarify their role in symptom severity and its
complications.

Conclusion

Study revealed that the majority of patients in both
groups presented with symptomatic gallstones, with
common symptoms including upper abdominal pain,
shoulder pain, and nausea, while the patients with solitary
gallstones were more likely to report severe pain
compared to those with multiple stones. Other clinical
features such as jaundice, indigestion, and bloating were
statistically insignificant across the groups.
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