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Abstract
Background: Urolithiasis is a common urological disorder associated with pain, urinary symptoms,
recurrent hospital visits, and risk of recurrence. Identification of clinical patterns and modifiable risk
factors is important for early diagnosis, appropriate management, and patient counselling.
Objectives: To describe the clinical profile, stone-related characteristics, risk factors, and management
pattern among patients with urolithiasis attending a tertiary care hospital.
Methods: This hospital-based observational study was conducted at Kurnool Medical College,
Kurnool, Andhra Pradesh, India, from January 2019 to April 2019. Fifty patients with urolithiasis were
included. Demographic details, symptoms, risk factors, imaging findings, stone characteristics, and
management approach were recorded. Data were analysed using descriptive statistics.
Results: The mean age was 42.6 £+ 13.8 years, and the highest proportion belonged to the 41-50 years
age group. Males constituted 64.0%, and 62.0% were from rural areas. Flank or abdominal pain was
the commonest symptom, reported by 88.0%, followed by dysuria in 38.0%. Renal calculi were
observed in 44.0%, followed by ureteric calculi in 40.0%. Most stones measured 5—10 mm. Low water
intake was the leading risk factor, noted in 66.0%, followed by high salt intake in 50.0%. Conservative
management was used in 36.0%, while ureteroscopy was performed in 34.0%.
Conclusion: Urolithiasis was more frequent among middle-aged males, with flank pain as the
dominant presentation. Low water intake, high salt intake, recurrent urinary tract infection,
occupational heat exposure, and family history were common risk factors. Preventive counselling on

hydration, diet, infection control, and follow-up is essential.
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Introduction

Urolithiasis is one of the most frequent disorders encountered in urological practice and refers to stone

formation within the kidney, ureter, urinary bladder, or urethra. The condition produces considerable
clinical burden because patients commonly present with acute flank pain, abdominal pain, haematuria,
dysuria, nausea, vomiting, urinary tract infection, or features of obstruction. Apart from acute
morbidity, the recurrent nature of stone disease increases repeated health-care use and affects quality
of life. Global reviews have shown that stone disease varies widely across regions, with differences
influenced by climate, diet, body habitus, occupation, genetics, and access to diagnostic services [1].
In Asia, the prevalence of urolithiasis shows substantial geographical variation, and South Asian
regions form part of a recognized stone belt where environmental and dietary factors contribute to
disease occurrence [2].

The pathogenesis of urolithiasis is multifactorial. Stone formation results from urinary supersaturation,
nucleation, crystal growth, aggregation, and retention within the urinary tract. These events are
influenced by urine volume, pH, urinary calcium, oxalate, uric acid, citrate, magnesium, and infection-
related changes [3]. Low fluid intake remains a consistent risk factor because reduced urine volume
increases urinary concentration of lithogenic solutes. Randomized evidence has shown that increased
water intake reduces recurrence in idiopathic calcium stone formers [4]. Dietary factors also influence
risk. High animal-protein intake, excess sodium, sugar-sweetened beverages, obesity, and low intake
of protective dietary components have been associated with stone formation in large prospective
cohorts [5-7].

Several non-dietary factors are also clinically relevant. Obesity and weight gain increase the risk of
kidney stones through altered urinary excretion of calcium, uric acid, sodium, oxalate, and citrate [7].
Family history is another important risk marker, indicating genetic susceptibility and shared dietary or
environmental exposures [8]. Occupational heat exposure increases stone risk through chronic
dehydration and low urinary volume, especially among workers exposed to hot environments [9].
Recurrent urinary tract infection can contribute to infection stones through urease-producing bacteria
and alkaline urine, particularly in struvite calculi [10]. Thus, a careful assessment of clinical
presentation and risk factor profile is central to preventing recurrence.

Although advances in imaging and minimally invasive interventions have improved the diagnosis and
management of urolithiasis, local observational data remain useful for understanding patient profiles
in tertiary care hospitals. Such data help clinicians identify common presenting symptoms, stone

locations, modifiable risk factors, and treatment patterns relevant to their region. The present study
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was conducted with the objectives of describing the demographic and clinical profile of patients with
urolithiasis, assessing stone-related characteristics, identifying common risk factors, and documenting

the management pattern among patients attending a tertiary care hospital.

Methodology

Study design and setting: This hospital-based observational study was conducted among patients
diagnosed with urolithiasis at Kurnool Medical College, Kurnool, Andhra Pradesh, India. The study
period was from January 2019 to April 2019. The study was designed to describe the clinical profile,
stone-related characteristics, and risk factor distribution among patients attending the tertiary care
hospital during the study period.

Study population and sampling: A total of 50 patients with radiologically diagnosed urolithiasis
were included by consecutive sampling. Patients aged 18 years and above with renal, ureteric, bladder,
or multiple-site calculi were considered eligible. Patients who were unwilling to participate, had
incomplete clinical records, or had conditions preventing reliable history collection were excluded.
Author details and ethical approval number are to be added by the authors according to institutional
records.

Data collection procedure: Data were collected using a structured proforma after obtaining informed
consent. Demographic variables included age, sex, residence, and body mass index category. Clinical
variables included flank pain or abdominal pain, dysuria, nausea or vomiting, haematuria, fever with
urinary symptoms, urinary frequency, and previous history of stone disease. Risk factors were recorded
through clinical history and included low daily water intake, high salt intake, frequent animal-protein
intake, recurrent urinary tract infection, occupational heat exposure, family history of urolithiasis,
obesity, diabetes mellitus, and history suggestive of gout or hyperuricaemia. Dietary and fluid-related
variables were recorded from patient self-report, as this approach is commonly used in observational
clinical settings.

Assessment of stone characteristics: The diagnosis and anatomical details of stones were based on
available imaging findings such as ultrasonography, X-ray kidney-ureter-bladder, or computed
tomography, according to clinical indication and hospital practice. Stone site was classified as kidney,
ureter, urinary bladder, or multiple sites. Laterality was classified as right, left, or bilateral. Stone size
was categorized as less than 5 mm, 5—-10 mm, and more than 10 mm. Hydronephrosis was recorded as
absent, mild, moderate, or severe. Management approach was classified as conservative management,
ureteroscopy, DJ stenting, percutaneous nephrolithotomy, and cystolithotripsy or other procedures,

consistent with standard medical and interventional approaches for stone disease [13,14].
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Statistical analysis: The collected data were entered into Microsoft Excel and analysed using
descriptive statistics. Continuous variables were summarized as mean with standard deviation.
Categorical variables were expressed as frequency and percentage. Since the present analysis was
primarily descriptive with a sample size of 50 patients, no advanced regression modelling was
performed. Results were presented in tables, and percentages were calculated using the total sample

size as the denominator unless otherwise specified.

Results

A total of 50 patients diagnosed with urolithiasis were included in the study. The mean age of the study
population was 42.6 = 13.8 years. Most patients belonged to the 31-50 years age group. Males
constituted 64.0% of the study population, while females constituted 36.0%. Rural residence was

observed in 62.0% of patients. The demographic profile of the study participants is shown in Table 1.

Table 1. Demographic profile of the study participants

Variable Category / Value Frequency Percentage
Total sample size — 50 100.0
Age, years Mean + SD 42.6+13.8 —
Age group 18-30 years 9 18.0
31-40 years 13 26.0
41-50 years 15 30.0
51-60 years 8 16.0
>60 years 5 10.0
Sex Male 32 64.0
Female 18 36.0
Residence Rural 31 62.0
Urban 19 38.0
BMI category Normal 22 44.0
Overweight 18 36.0
Obese 10 20.0

Flank pain or abdominal pain was the most common presenting symptom, reported by 44 patients.
Dysuria was observed in 38.0% of patients, while haematuria was present in 24.0%. Fever with urinary
symptoms was noted in 20.0% of patients. Previous history of stone disease was reported by 28.0% of

patients. The clinical presentation is shown in Table 2.
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Table 2. Clinical presentation of patients with urolithiasis

Clinical feature Frequency Percentage
Flank pain / abdominal pain 44 88.0
Dysuria 19 38.0
Nausea / vomiting 14 28.0
Previous history of stone disease 14 28.0
Haematuria 12 24.0
Fever with urinary symptoms 10 20.0
Increased urinary frequency 9 18.0

Renal calculi were the most common stone type, observed in 44.0% of patients, followed by ureteric
calculi in 40.0%. Most stones were unilateral, and bilateral stones were present in 14.0% of patients.
The most common stone size was 5—10 mm. Hydronephrosis was present in 76.0% of patients, with
mild hydronephrosis being the most frequent finding. Stone-related characteristics are summarized in

Table 3.

Table 3. Stone-related characteristics among the study participants

Variable Category Frequency Percentage
Site of stone Kidney 22 44.0
Ureter 20 40.0
Urinary bladder 5 10.0
Multiple sites 3 6.0
Laterality Right side 22 44.0
Left side 21 42.0
Bilateral 7 14.0
Stone size <5 mm 15 30.0
5—-10 mm 23 46.0
>10 mm 12 24.0
Hydronephrosis Absent 12 24.0
Mild 20 40.0
Moderate 14 28.0
Severe 4 8.0

Low daily water intake was the most common risk factor, observed in 66.0% of patients. High salt
intake was present in 50.0%, while frequent animal-protein intake was reported by 38.0%. Recurrent
urinary tract infection was present in 32.0% of patients. Family history of urolithiasis was reported by
22.0%. Conservative management was followed in 36.0% of patients, while ureteroscopy was

performed in 34.0%. Risk factors and management pattern are shown in Table 4.
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Table 4. Risk factors and management pattern among patients with urolithiasis

Variable Category Frequency Percentage

Risk factors Low water intake 33 66.0
High salt intake 25 50.0
Frequent animal-protein intake 19 38.0
Recurrent urinary tract infection 16 32.0
Occupational heat exposure 14 28.0
Family history of urolithiasis 11 22.0
Obesity 10 20.0
Diabetes mellitus 8 16.0
History suggestive of gout / hyperuricaemia 3 6.0

Management approach Conservative management 18 36.0
Ureteroscopy 17 34.0
DJ stenting 9 18.0
Percutaneous nephrolithotomy 4 8.0
Cystolithotripsy / other procedure 2 4.0

Overall, urolithiasis was more common among middle-aged male patients. Renal and ureteric calculi
were the predominant stone locations. Low water intake, high salt intake, recurrent urinary tract
infection, occupational heat exposure, and family history were the major observed risk factors in this

study population.

Discussion

This observational study evaluated 50 patients with urolithiasis attending a tertiary care hospital. The
mean age was 42.6 + 13.8 years, and most were in the 31-50 years age range. This age distribution is
consistent with the known epidemiology of stone disease, where working-age adults are commonly
affected because of combined dietary, metabolic, environmental, and occupational influences [1,2].
The male predominance observed in this study also agrees with earlier epidemiological patterns,
although recent global data suggest a gradual narrowing of the sex gap in some regions [1].

Flank or abdominal pain was the leading symptom, present in 88.0% of patients. This reflects the
typical presentation of renal or ureteric calculi, where acute obstruction and ureteric spasm produce
severe pain. Dysuria, haematuria, urinary frequency, nausea, vomiting, and fever with urinary
symptoms were also observed. These symptoms are clinically important because they guide initial
evaluation, imaging decisions, and identification of complicated stone disease. In the present series,

renal calculi were slightly more common than ureteric calculi, and stones measuring 5—10 mm formed
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the largest size category. Hydronephrosis was documented in more than three-fourths of patients,
emphasizing the need for timely diagnosis to prevent persistent obstruction.

Low water intake was the most frequent risk factor in this study. This finding is biologically plausible
because reduced fluid intake lowers urine volume, increases urinary supersaturation, and favours
crystallization. Borghi et al. demonstrated that higher water intake reduced recurrence among
idiopathic calcium stone formers, supporting hydration as a core preventive strategy [4]. High salt
intake and frequent animal-protein intake were also common. Earlier cohort evidence has linked
dietary factors, including protein intake, fluid intake, and broader lifestyle patterns, with symptomatic
kidney stone risk [5,11]. Therefore, dietary counselling should accompany treatment, especially among
patients with previous stones or multiple risk factors.

Occupational heat exposure was recorded in 28.0% of patients. Heat-related dehydration has clinical
relevance in regions with high environmental temperatures and among outdoor workers. Atan et al.
reported a higher risk of stone disease among workers exposed to hot industrial environments, with
low urine volume and hypocitraturia as important metabolic changes [9]. Family history was present
in 22.0% of participants, supporting the contribution of inherited susceptibility and shared household
exposures [8]. Recurrent urinary tract infection was observed in 32.0% of patients. Infection-related
stones are classically linked to urease-producing bacteria and struvite stone formation [10].

With respect to management, conservative treatment was used in 36.0% of patients, while ureteroscopy
was performed in 34.0%. DJ stenting, percutaneous nephrolithotomy, and cystolithotripsy or other
procedures were used according to clinical need. These approaches align with guideline-based care,
where stone size, site, obstruction, infection, renal function, symptoms, and probability of spontaneous
passage determine treatment selection [13,14]. The study highlights that urolithiasis management
should not end with stone removal. Because recurrence is frequent and varies according to stone

composition and patient characteristics, preventive counselling and follow-up are essential [12].

Limitations

The study has certain limitations. It was a single-centre observational study with a small sample size
and short recruitment period. Risk-factor assessment was based partly on patient recall, so dietary and
fluid intake measurements lacked objective quantification. Stone composition and metabolic
evaluation were not available for all participants. Therefore, causal inference and wider generalization

are restricted, and larger multicentre studies are needed.

Conclusion
This observational study showed that urolithiasis predominantly affected middle-aged adults, with a

clear male preponderance. Flank or abdominal pain was the commonest clinical presentation, followed
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by dysuria, nausea or vomiting, haematuria, and fever with urinary symptoms. Renal and ureteric
calculi were the major stone locations, and most stones measured 5—10 mm. Low water intake was the
leading risk factor, followed by high salt intake, frequent animal-protein intake, recurrent urinary tract
infection, occupational heat exposure, and family history. Conservative management and ureteroscopy
were the common treatment approaches. Patient education on hydration, dietary control, infection
treatment, occupational precautions, and periodic follow-up is essential to reduce recurrence among

patients and improve long-term outcomes.
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