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ABSTRACT

Background: Urolithiasis, a prevalent urological condition, especially in areas with warm and dry climates, poses significant
healthcare challenges. In Pakistan, part of the "stone-forming belt," the incidence of urolithiasis is consistent with global prevalence
rates. Understanding the demographic and clinical presentation patterns is essential for improving diagnostic and treatment
strategies.

Objective: The study aimed to determine the prevalence and characteristics of asymptomatic urolithiasis in adult patients and to
evaluate the efficacy of multidetector computed tomography (MDCT) in detecting urinary tract stones and associated abnormalities.

Methods: This cross-sectional study was conducted over four months at the University of Lahore Teaching Hospital's Radiology
Department. A total of 112 adult patients aged between 18 to 70 years with symptoms indicative of urinary tract abnormalities were
included using a convenience sampling technique. Siemens 64-slice MDCT was employed for diagnosis. The chi-square test and
Fisher's Exact Test were utilized for statistical analysis to assess the association between urolithiasis and clinical symptoms, with p-
values less than 0.05 considered significant.

Results: Out of 112 patients, the prevalence of asymptomatic stones was 2.8%. Bladder stones were identified in 16 patients (14.3%)
with a size range of 3-12 mm (mean 7.5 mm, S/D ratio 2.6). Ureteric stones were found in a subset of patients, with sizes ranging
from 6-28 mm (mean 13.8 mm, S/D ratio 4.1). The prevalence of hydronephrosis was 39.9% for the left kidney, 26.1% for the right
kidney, and 10.9% for bilateral presentation. Non-stone-related findings requiring treatment were identified in 14% of patients
undergoing MDCT for renal colic.

Conclusion: The study confirmed the prevalence of urolithiasis within the expected range for a high-risk geographic area. MDCT
urography proved to be a valuable diagnostic tool in detecting not only urolithiasis but also other significant renal tract abnormalities.
The results indicate a need for improved public health strategies, particularly for the at-risk older adult population.
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INTRODUCTION

Computed Tomography (CT) has become the predominant imaging tool for assessing the excretory system over the past decade,
largely due to its superior accuracy and sensitivity compared to intravenous urography, especially in the evaluation of hematuria (1).
CT-urography not only provides exceptional visualization of the urinary tract but also enables the assessment of adjacent structures
and other abdominal organs, where intravenous urography falls short (2). This imaging modality is now the preferred choice in a
variety of clinical scenarios involving the urinary tract, including hematuria, calculi, clots, congenital abnormalities, ureteral
dilatation, and in the staging and follow-up of urothelial tumors (3). The introduction of multi-detector row helical CT has
revolutionized the uroradiologic evaluation of patients, offering rapid and comprehensive analysis of both common and complex
diseases (5).

Traditionally, excretory urography (EU) has been the initial imaging technique for upper tract pathologies in patients presenting with
hematuria, flank pain, and other urologic symptoms for over five decades (6). However, EU often fails to identify the cause of ureteral
dilatation, which can be a consequence of various factors including inflammatory changes and bacterial toxins leading to loss of
ureteral muscle tone (7, 8). In contrast, CT Urography (CTU) can effectively reveal obscure causes of ureteral dilatation, such as
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minute stones, radiolucent stones, or recently passed stones (14). It also excels in detecting extraurinary diseases like appendicitis
or diverticulitis, which may affect ureteral peristalsis and lead to dilatation (15).

Urolithiasis, a significant health issue with a global prevalence of 2-20%, is increasingly recognized as a major urinary tract disease,
surpassing UTI and prostatic pathology (9). Its prevalence has been rising, particularly in Asia, North America, and Europe, with
varying rates across these regions (10, 11). CTU's ability to delineate both renal parenchyma and urothelium in a single examination
makes it an attractive option for diagnosing urolithiasis, thereby potentially reducing the time and resources spent on the diagnostic
evaluation (29).

This study aims to evaluate the association of severity and type of pain with urolithiasis in adults using computed tomography
urography. By understanding the role of CTU in diagnosing urinary tract abnormalities and correlating these findings with clinical
features, we hope to establish guidelines that reduce reliance on radiological imaging, leading to financial benefits for patients and
aiding clinicians in making timely diagnoses and initiating treatment. The research suggests that combining excretory urography with
limited CT increases diagnostic accuracy for detecting or ruling out urinary tract diseases, leveraging the high sensitivity of traditional
EU for lesions in the collecting system and ureter with the accuracy of CT for parenchymal and perinephric lesions.

MATERIAL AND METHODS

The study was designed as a cross-sectional analysis and was executed within the confines of the Radiology Department at the
University of Lahore Teaching Hospital. Spanning a duration of four months, the research harnessed a convenience sampling
technique to determine the sample population.

Participants were selected based on a set of inclusion criteria that encompassed adult patients aged between 18 to 70 years, with
radiologically confirmed urolithiasis in the urinary tract. These patients presented with a spectrum of urinary symptoms ranging
from flank pain, changes in urine output such as oliguria or anuria, haematuria, along with other conditions including renal masses,
infections of the urinary tract, trauma, or obstructive uropathy. The exclusion criteria were strictly adhered to, omitting any patients
who failed to attend follow-up sessions or had previously been subjected to surgical interventions for urinary tract anomalies.
Additionally, individuals with contraindications to contrast media, such as known allergies, as well as pregnant women, were
deliberately excluded from the study.

For the purpose of data acquisition, a Siemens 64-slice Multidetector Computed Tomography scanner was employed. This high-
resolution imaging equipment facilitated the meticulous assessment of urinary tract stones, their dimensions, locations, and other
pertinent characteristics.

Retrospective data collection was meticulously conducted, with the extraction of patient demographics, clinical presentations, and
detailed radiological findings from the hospital's electronic medical records. This comprehensive data compilation was then
subjected to rigorous statistical analysis. The chi-square test served as the cornerstone of the statistical evaluation, probing the
relationship between categorical variables such as the patient age groups, incidence, and attributes of renal or ureteric stones, and
the associated clinical symptoms, including the site and intensity of pain. Moreover, the investigation extended to appraise the
correlation between the presence of hydronephrosis and the localization of stones. A p-value threshold of less than 0.05 was
established to denote statistical significance. To quantify the strength of the observed associations, contingency coefficients were
calculated.

In ensuring adherence to ethical protocols, the study received approval from the Institutional Review Board (IRB) of the University
of Lahore. Ethical standards were upheld throughout the research process, prioritizing patient anonymity and the confidentiality of
health data. The results were systematically presented through tables and graphical representations, elucidating the prevalence,
characteristics, and significant correlations pertinent to urolithiasis within the studied cohort.

RESULTS

The set of four graphs present a detailed quantitative analysis of various medical conditions. In the graph depicting the association
of hydronephrosis with ureteric stone presence, it is shown that without a ureteric stone, 70% of cases have no hydronephrosis,
20% mild, and 10% moderate; whereas with a ureteric stone, the percentages shift to 50% with no hydronephrosis, 25% mild, 20%
moderate, and 5% severe. The second graph, illustrating the association of pain location with renal stone presence, reveals that
without a renal stone, 70% experience back pain, 20% side pain, and 10% abdominal pain; however, with a renal stone, back pain is
prevalent in 60%, side pain in 30%, and abdominal pain remains at 10%. The third graph, focusing on pain severity with renal stone
location, shows that for a lower renal stone, 40% experience mild and moderate pain each, and 20% severe pain; for a middle renal
stone, these figures change to 30% mild, 50% moderate, and 20% severe; and for an upper renal stone, 50% report mild pain, 30%
moderate, and 20% severe. Finally, the fourth graph, detailing the association of pain location with ureteric stone location, indicates
© 2023 et al. Open access under Creative Commons by License. Free use and distribution with proper citation.
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that with a distal ureteric stone, 80% have

side pain, 15% and 5%
abdominal pain; whereas with a proximal

back pain,

ureteric stone, 75% experience side pain,
20% back pain, and 5% abdominal pain.
Each graph effectively uses bar charts to
represent these percentages, providing a
clear visual representation of the data.

The study included a total of 62 patients
who were analyzed for ureteric stone
characteristics, revealing a range of stone
sizes from 6mm to 28mm, with an average
size of 13.8 mm and an S/D ratio of 4.1
(Table 1). Further, a larger sample of 112
considered to explore

patients was

associations between renal stones and
various symptoms. A significant correlation
stones and

was found between renal

burning micturition, with over half of the

patients (54.5%) experiencing renal stones (Table 2). However, this significance did not extend to the severity of hydronephrosis,

where the majority had mild hydronephrosis (59.8%), followed by moderate (32.1%) and severe (8.0%) cases, and no significant

association was observed (Table 2).

Additionally, the study delved into the relationship between the location of renal stones and the severity of pain. In this context, no

significant association was noted (Table 2), as confirmed by a contingency coefficient of 0.181. This finding was further illustrated

through graphical analyses (Graph 3), which showed a lack of significant correlation between renal stone location and the severity

of pain, with a p-value of 0.6311. Another graphical representation (Graph 4) also pointed to the absence of a significant association

between renal stone location and burning micturition.

Table 1 Ureteric Stone Characteristics

Aspect Details

Total Patients 62

Stone Size Range 6mm to 28mm

Mean Stone Size 13.8 mm

S/D Ratio 4.1

Table 2 Association Between Renal Stone and Symptoms
Symptom Total Patients (n=112) Association p-value | Contingency
Coefficient

Burning Micturition 54.5% had Renal Stone Significant <0.0009 | 0.300

Severity of Hydronephrosis 59.8% Mild, 32.1% Moderate, 8.0% | Not <0.0771 | 0.209
Severe Significant

Severity of Pain (Renal Stone | 55.3% Most Common Not 0.6311 | 0.181

Location) Significant
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Table 3 Graphical Associations

Graph Title Association p- Contingency
value Coefficient

Association of Severity and Type of Pain with | Renal Stone Location and Severity of | 0.0378 | 0.343
Urolithiasis Pain

Association of Severity and Type of Pain with | Renal Stone Location and Burning

Urolithiasis Micturition
Association of Severity and Type of Pain with | Ureteric Stone and Location of Pain 0.8351 | 0.076
Urolithiasis

Table 4 Ureteric Stone Location and Pain

Location Proportion Association p-value Contingency Coefficient
Proximal Ureter 80.6% Not Significant 0.8351 0.076
Distal Ureter 80.6% Not Significant - -

Moreover, the study examined the relationship between the location of ureteric stones and the location of pain. It was found that
the location of ureteric stones, whether in the proximal or distal ureter, did not significantly correlate with the location of pain
experienced by the patients (Table 4). This was further supported by a low contingency coefficient of 0.076 and a high p-value of
0.8351, as illustrated in Graph 5.

Overall, the study provides insights into the relationships between renal and ureteric stones and various symptoms, highlighting
significant associations in some areas while indicating a lack of correlation in others.

DISCUSSION

In the study conducted at the Radiology Department of the University of Lahore Teaching Hospital, a cross-sectional approach
revealed a prevalence of asymptomatic urolithiasis of approximately 2.8%. This prevalence aligns with the global range of 2-20% and
is consistent with prior research findings within Pakistan, estimated between 1-5%. The country's high-temperature climate places
it within the "stone-forming belt," a term used by some authors to describe regions with increased urolithiasis incidence due to
climatic factors (39).

A total of 112 patients were included in the study, 16 of whom had bladder stones ranging from 3mm to 12mm, with a mean size of
7.5mm and an S/D ratio of 2.6. This specific study corroborates with other studies that reported flank pain as a common symptom,
with 51.4% of patients experiencing right flank pain and 55.8% reporting left flank pain. Hydronephrosis was another focus of the
study, with 39.9% of patients exhibiting left kidney hydronephrosis, 26.1% with right kidney hydronephrosis, 10.9% with bilateral
hydronephrosis, and 23.3% showing no hydronephrosis among the 138 patients studied. A significant proportion of the patients,
14.3%, had bladder stones, which were statistically analyzed for their association with haematuria and other factors using the chi-
square test, resulting in a contingency coefficient of 0.164 (p = 0.0791)(42).

In evaluating alternative pathologies, Katz et al. found additional diagnoses in 101 of 1,000 patients with renal colic from NECT
results, though the urgency of treatment was not specified. Similarly, Hoppe et al. discovered non-stone-related findings in 14% of
patients that required immediate or deferred treatment among 1,500 patients who underwent NECT scans due to renal colic, with
69% of the patients having urolithiasis (41). Lee et al. reported nonurolithiasis diagnoses in 5.4% of cases, with 2.8% being acutely
significant, which resonates with the findings of the current study.

The age distribution of urolithiasis in the study population was categorized into four groups (10-30, 30-50, 50-70, and 70-90 years),
revealing that the 50-70 age group was most affected, with a prevalence of about 4.2%. This is in accordance with national health
and nutrition examination surveys that showed an increased frequency of stones in the 60-70 year age group for both genders (44).
The predisposition of older adults to urolithiasis may be linked to factors such as medication supplements, including vitamins,
calcium tablets, and hormonal influences, as well as lifestyle factors like obesity and alcohol consumption.

The economic impact of stone disease in Pakistan is growing, with urolithiasis being the sixth most common surgical requirement.
It accounts for 18% of outpatient presentations in urology and up to 45% of the workload within urological units. In the broader
South Asian context, renal diseases, including urolithiasis, are responsible for a considerable loss of potential life years compared to
global figures (45).
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The study also highlighted the phenomenon of clinically silent ureteric stones, with 18 kidney stones and two ureteric stones found
incidentally. This finding is supported by Wimpissinger et al., who also indicated that ureteric stones could remain asymptomatic
(46). Furthermore, the study found that 55% of patients had a single stone, while 45% had multiple stones, a distribution that does
not follow a clear pattern but is supported by other studies. Cass et al. reported a significant incidence of lower-pole calculi, which
is in agreement with the distribution observed in the current study (47).

Diagnosis of urolithiasis typically arises from clinical suspicion, supported by patient history and examination, with diagnostic imaging
often necessary for confirmation. The study's strengths include its rigorous methodology and the use of MDCT urography, which
proved to be a highly effective diagnostic tool for renal tract abnormalities. However, the study is not without limitations. The
convenience sampling technique may introduce selection bias, and the study's retrospective nature may affect the accuracy of the
data collected.

CONCLUSION

The conclusion of the study underscores the prevalence of urolithiasis within the "stone-forming belt" of Pakistan, aligning with the
global prevalence rates and echoing the findings of previous research. The significant representation of asymptomatic stones
highlights the necessity for heightened clinical vigilance and the potential for computed tomography as a diagnostic tool, given its
efficacy in detecting renal tract abnormalities. The study elucidates the demographic tendency of urolithiasis to be more prevalent
in the older adult population, an insight that holds implications for public health and clinical practice, particularly in regions with
similar climatic and dietary predispositions. It suggests an imperative to direct resources towards better diagnostic facilities, targeted
preventive measures, and more comprehensive research to mitigate the economic and health burdens of urolithiasis. The findings
also call for a reevaluation of current health policies to accommodate the nuances of urolithiasis management, especially concerning
age-related risk factors and the silent nature of certain urolithiasis presentations.
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