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ABSTRACT

Background: Urinary tract abnormalities encompass a broad spectrum of congenital and acquired conditions affecting the
kidneys, ureters, urinary bladder, and urethra. Conventional imaging methods such as plain radiography, ultrasonography,
and intravenous urography carry inherent diagnostic limitations. Multidetector Computed Tomography Urography
(MDCTU) has emerged as a comprehensive, high-resolution imaging modality that enables detailed evaluation of the
entire urinary system in a single examination.

Objectives: To assess the diagnostic utility of MDCTU in detecting and characterizing urinary tract abnormalities, and to
analyse the demographic patterns and spectrum of pathologies identified.

Methods: A prospective cross-sectional study was conducted over six months (Dec 2024-May 2025) at the Department
of Radiodiagnosis, Narayana Medical College and Hospital, Jamuhar, Bihar. A total of 138 patients aged 10 years and
above, referred for MDCTU due to suspected urinary tract disease, were enrolled using purposive sampling. Triphasic CT
urography (non-contrast, nephrographic, and excretory phases) was performed using a 128-slice Philips CT scanner. Data
were analysed using descriptive statistics.

Results: The cohort comprised 89 males (64.5%) and 49 females (35.5%), with a predominant age group of 61-70 years
(27.5%). Kidney calculi were the most frequently identified abnormality (26.8%), followed by renal anomalies (18.8%),
urinary bladder anomalies (14.4%), cortical cysts (15.2%), ureteral anomalies (10.8%), hydroureteronephrosis (9.4%), and
hydronephrosis (4.3%). The right side was more commonly affected (32.6%), followed by bilateral involvement (31.8%).
Male predominance was observed across most pathological categories.

Conclusion: MDCTU is a reliable, accurate, and comprehensive imaging modality for evaluating the full spectrum of
urinary tract abnormalities. Its capacity to acquire multi-phase data with multiplanar reconstructions makes it superior to
conventional imaging in both lesion detection and characterization, supporting its routine integration into urological
diagnostic protocols.
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1. INTRODUCTION
Disorders affecting the urinary system represent one of the
most frequently encountered categories of clinical

Complications arising from delayed or inaccurate diagnosis
include progressive renal dysfunction, recurrent infection,
calculus formation, and malignant transformation,

pathology worldwide.(1) The kidneys, ureters, urinary
bladder, and urethra may collectively or individually be
involved in a wide range of conditions, spanning congenital
structural malformations, infectious and inflammatory
diseases, obstructive lesions, traumatic injuries, and primary
or secondary neoplasms.(1) Clinical presentations vary
considerably, ranging from overt symptoms such as gross
hematuria, flank pain, dysuria, and urinary outflow
obstruction to entirely asymptomatic incidental findings.

underscoring the imperative for timely and precise
diagnostic evaluation.(2)

Historically, the imaging workup for suspected urinary tract
disease relied on plain abdominal radiography,
ultrasonography, and intravenous urography (IVU). Plain
radiography offers limited sensitivity for radiolucent calculi
and soft-tissue lesions.(3) Ultrasonography, while non-
invasive and radiation-free, is highly operator-dependent
and has recognized shortcomings in visualizing the mid-
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ureter, detecting small urothelial tumors, and characterizing
complex renal masses.(4) Intravenous urography, once
considered the reference standard for upper urinary tract
assessment, provides functional opacification of the
collecting system but lacks the tissue contrast and extra-
urinary spatial detail required for comprehensive
pathological evaluation. Retrograde pyelography and
cystoscopy, though diagnostically valuable, carry
procedural risks and patient discomfort.(3)

The advent of multidetector computed tomography
urography (MDCTU) has fundamentally transformed
radiological practice in urology.(5) By harnessing the
capabilities of multidetector-row CT technology, MDCTU
acquires thin-slice volumetric data that permit high-spatial-
resolution multiplanar reformation (MPR), maximum
intensity projection (MIP), and three-dimensional volume
rendering (VRT).(6) Sequential imaging across dedicated
phases—unenhanced, corticomedullary, nephrographic, and
excretory—allows simultanecous appraisal of calculus
burden, parenchymal pathology, vascular anatomy,
urothelial lesions, and extra-renal disease in a single
examination session. This "one-stop-shop" capability has
led to the widespread adoption of MDCTU as the preferred
imaging modality for hematuria evaluation, suspected
urothelial malignancy, urinary tract obstruction, and
congenital urinary anomalies.(5)

Despite its growing clinical prevalence, the evidence base
for MDCTU continues to evolve, and institution-specific
data reflecting diverse demographic and disease profiles
remain valuable. The present study was therefore
undertaken at a tertiary referral center in Bihar, India, to
prospectively evaluate the diagnostic contribution of
MDCTU across the full spectrum of urinary tract
abnormalities and to document the corresponding
epidemiological pattern within the study population.(2)

2. AIMS AND OBJECTIVES

Primary Aim: To evaluate the diagnostic efficacy and
clinical utility of multidetector CT urography in detecting
and characterizing the full spectrum of urinary tract
abnormalities.

Secondary Objectives:

i. To determine the prevalence and distribution of various
urinary tract pathologies within the study cohort.

ii. To analyse the age- and gender-based pattern of urinary
tract abnormalities identified on MDCTU.

iii. To assess the laterality of pathological involvement and
its clinical implications.

iv. To correlate MDCTU findings with presenting clinical
features.

v. To evaluate the multi-phase imaging capability of
MDCTU in differentiating and staging urinary tract lesions.

3. REVIEW OF LITERATURE

A substantial body of published evidence supports the
diagnostic superiority of MDCTU over conventional
imaging modalities in urinary tract evaluation. Selected

landmark studies are summarized below to contextualize the
present investigation.

Nikolié et al. (2011) conducted a prospective comparison of
multislice CT urography with intravenous urography in 120
patients with clinically suspected urinary tract disease. Their
findings demonstrated that CT urography outperformed
IVU in virtually all clinical scenarios, with IVU retaining a
residual role only in young patients under 40 years
presenting with hematuria.(7)

Gupta and Raghuvanshi (2016) performed a retrospective
study at People's College of Medical Sciences involving 60
patients with suspected urinary tract pathology. Urolithiasis
accounted for 70% of cases, with non-calculus
pathologies—including masses, inflammatory changes, and
congenital anomalies—comprising the remainder. The
authors concluded that triphasic MDCTU offers reliable
diagnostic coverage across this mixed case-mix.(8)
Shankar and Mythri (2020) evaluated 50 patients using
triphasic CT urography at a tertiary institution in South
India. Detectable renal tract abnormalities were present in
96% of subjects. Urolithiasis was the leading diagnosis
(36%), followed by congenital abnormalities (24%) and a
combined group of cystic, infectious, and bladder lesions.
The study affirmed MDCTU's capacity to characterize a
broad range of pathologies in a single imaging session.(9)
Gundawar et al. (2019) reported on 100 consecutive
patients undergoing CT urography at Bharati Vidyapeeth
Deemed University, of whom 88% demonstrated detectable
pathology. The authors endorsed MDCTU as a
comprehensive "one-stop investigation" for the entire
excretory system.(10)

Moawad and El-Zawawy (2015) focused specifically on
obstructive uropathy, studying 30 patients with confirmed
urinary obstruction. Urinary calculi accounted for the
majority of cases (46.6%), and MDCTU accurately
delineated both the anatomical level and the underlying
etiology of obstruction in all subjects.(11)

Devika and Ullal (2019) assessed 83 patients presenting
with hematuria, demonstrating that CT urography exhibited
high sensitivity and specificity in identifying the causative
lesion and provided superior diagnostic confidence relative
to competing modalities.(2)

Pokhrel and Acharya (2023) evaluated 150 patients with
ultrasonographically detected hydronephrosis using CT
urography, establishing that urinary stone disease was the
predominant cause of obstruction and that MDCTU reliably
identified both the level and etiology of obstruction.
Collectively, the literature consistently supports MDCTU as
a superior, efficient, and clinically practical imaging tool for
urinary  tract  abnormalities, largely  supplanting
conventional techniques in contemporary radiological
practice.

4. MATERIALS AND METHODS

4.1 Study Design and Setting

A prospective cross-sectional observational study was
conducted in the Department of Radiodiagnosis, Narayana
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Medical College and Hospital, Jamuhar, Bihar, India, over a
six-month period from Dec 2024 to May 2025

4.2 Study Population and Sampling

The study enrolled patients of either sex aged 10 years and
above who were referred to the radiology department for
MDCTU evaluation of clinically suspected urinary tract
abnormalities. Purposive sampling was employed. Sample
size was calculated using the formula N = Z?a - p(1 — p) /
d?, where Za = 1.96 (95% confidence interval), p = 0.10
(estimated proportion of urinary tract abnormalities in the
target hospital), and d = 0.05 (margin of error), yielding a
minimum sample of 138 patients.

4.3 Inclusion and Exclusion Criteria

Patients were eligible for inclusion if they were aged 10
years or above; had clinical symptoms or findings
suggestive of urinary tract disease (hematuria, flank pain,
recurrent urinary tract infections, dysuria, or suspected
malignancy); were referred for MDCTU by a treating
clinician; provided informed consent; and had an estimated
glomerular filtration rate (eGFR) exceeding 30
mL/min/1.73 m? confirming adequate renal function for
safe contrast administration.

Patients were excluded if they were pregnant; had a
documented allergy or prior adverse reaction to iodinated
contrast media; had severe renal impairment (eGFR < 30
mL/min/1.73 m?) or were on maintenance dialysis; were
unable to provide informed consent; presented with
conditions requiring immediate intervention; or had
undergone extensive urinary tract imaging within the
preceding short interval.

4.4 Imaging Equipment
All examinations were performed on a 128-slice Philips CT
scanner with an integrated CT scanner console, providing
isotropic thin-slice acquisition with real-time multiplanar
reconstruction capability.

4.5 Patient Preparation

All patients were adequately hydrated prior to imaging to
optimize urothelial distension. Medical history was
reviewed for contrast allergies and renal function was
confirmed biochemically. Metal objects were removed,

patients wore hospital gowns, and informed written consent
was obtained in each case.

4.6 CT Urography Protocol

Patients were positioned supine with arms raised overhead
to minimize beam-hardening artifacts. The following
sequential imaging phases were acquired:

Non-Contrast Phase: Acquired from the kidneys to the
urinary bladder to detect calculi, calcifications, and
hemorrhage.

Corticomedullary Phase (30—40 seconds post-injection):
Targeted from the diaphragm to the iliac crest to evaluate
vascular structures and cortical differentiation.
Nephrographic Phase (80-100 seconds post-injection):
Acquired from the diaphragm to the bladder to detect
parenchymal masses, infections, and enhancement patterns.
Excretory Phase (10—15 minutes post-injection): Acquired
from the kidneys to the bladder to opacify the pelvicalyceal
systems, ureters, and urinary bladder for urothelial lesion
detection.

Contrast agent: Non-ionic, low-osmolar iodinated contrast
medium was administered intravenously at a dose of 1.5-2
mL/kg body weight via a power injector at a flow rate of 3—
5 mL/second, followed by a saline flush.

Technical parameters: Slice thickness of 1-2 mm;
reconstructions in axial, coronal, and sagittal planes; MPR,
MIP, and 3D VRT post-processing; automatic exposure
control for individualized radiation dose optimization.

4.7 Data Analysis

Collected data were entered into Microsoft Excel and
analysed using SPSS software. Descriptive statistics
including frequencies, percentages, mean, and standard
deviation were computed. A p-value of less than 0.05 was
taken as the threshold for statistical significance. Results
were presented in tabular and graphical formats.

5. RESULTS

5.1 Gender Distribution

Of the 138 patients studied, 89 (64.5%) were male and 49
(35.5%) were female, representing a male-to-female ratio of
approximately 1.8:1. This gender skew is consistent with the
known higher prevalence of urolithiasis and bladder
malignancies in males.

Table 1: Gender Distribution of Study Patients

Gender | Number of Patients (N = 138) | Percentage (%)
Male 89 64.5%

Female 49 35.5%
Total 138 100%
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Chart 1: Gender Distribution of Study Patients

5.2 Age Distribution

The majority of patients fell within the 61-70-year age
bracket (27.5%), indicating a pronounced association
between advancing age and urinary tract pathology in this
cohort. The 51-60-year group ranked second (17%),

reflecting the cumulative burden of calculus disease and
neoplasia in middle-to-older adulthood. Representation was
lowest in the 81-90-year group (2.2%), likely attributable to
referral patterns rather than true disease absence.

Table 2: Age Distribution of Study Patients

Age Group (Years) | Number of Patients (N = 138) | Percentage (%)
10-20 8 5.7%
21-30 15 10.8%
3140 20 14.4%
41-50 18 13.0%
51-60 24 17.0%
61-70 38 27.5%
71-80 13 9.4%
81-90 3 2.2%
Total 138 100%
Age Interval Distribution (N = 138)
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PERCENTAGE 5.7% 10.8% 14.4% 13% 17% 27.5% 9.4% 2%
Chart 2: Age Distribution of Study Patients
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5.3 Laterality of Abnormal Findings predominantly involving the wurinary bladder or
Abnormalities were most frequently localized to the right retroperitoneum (13.0%). The near-equal distribution
side (32.6%), closely followed by bilateral involvement between right-sided and bilateral involvement underscores
(31.8%), left-sided disease (22.4%), and midline lesions the importance of imaging both sides in all patients.

Table 3: Laterality of Urinary Tract Abnormalities

Side Affected | Number of Patients (N = 138) | Percentage (%)
Right 45 32.6%
Bilateral 44 31.8%
Left 31 22.4%
Midline 18 13.0%
Total 138 100%

Laterality of Urinary Tract Abnormalities
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Chart 3: Laterality of Urinary Tract Abnormalities
5.4 Spectrum of Pathological Findings (18.8%), followed by cortical cysts (15.2%), urinary bladder

Kidney calculi constituted the most prevalent finding anomalies (14.4%), wureteral anomalies (10.8%),
(26.8%), underscoring the high burden of urolithiasis in the hydroureteronephrosis (9.4%), and isolated hydronephrosis
study region. Renal structural anomalies ranked second (4.3%).

Table 4: Distribution of Abnormal Findings in Study Patients

Pathology / Abnormality Number of Patients (N =138) | Percentage (%)
Kidney Calculi 37 26.8%
Anomalies in Kidney 26 18.8%
Cortical Cyst 21 15.2%
Anomalies in Urinary Bladder 20 14.4%
Anomalies in Ureter 15 10.8%
Hydroureteronephrosis 13 9.4%
Hydronephrosis 6 4.3%
Total 138 100%
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5.5 Gender-wise Distribution of Abnormal Findings condition demonstrating equal sex distribution (50% each),

A consistent male predominance was observed across most possibly reflecting shared etiologic factors such as
pathological categories. Kidney calculi were more than congenital anomalies and recurrent infections across both
twice as frequent in males (25/37; 67.5%) compared to sexes.

females. Hydronephrosis showed the strongest male skew

(85.7% male). Hydroureteronephrosis was the sole

Table 5: Gender-wise Distribution of Urinary Tract Abnormalities

Pathology Male (n) | Female (n) | Total | Male % | Female %
Kidney Calculi 25 12 37 67.5% 32.4%
Hydroureteronephrosis 8 8 16 50.0% 50.0%
Hydronephrosis 6 1 7 85.7% 14.3%
Anomalies in Ureter 6 5 11 54.5% 45.5%
Anomalies in Kidney 15 5 20 75.0% 25.0%
Anomalies in Urinary Bladder 15 11 26 57.7% 42.3%
Cortical Cyst 14 7 21 66.7% 33.3%

Gender-wise Distribution of Urinary Tract Abnormalities
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Chart 5: Gender-wise Distribution of Urinary Tract Abnormalities

1JDDT, Volume 16 Issue 42s, 2026 Page 1052



Role of Multidetector Computed Tomography Urography in the Diagnosis of Urinary Tract Abnormalities: A Prospective Cross-
Sectional Study

6. DISCUSSION

This prospective cross-sectional study evaluated the
diagnostic contribution of MDCTU in 138 patients referred
with clinically suspected urinary tract abnormalities.(12)
The findings reinforce the established superiority of this
imaging modality and provide institution-specific
epidemiological data from a tertiary center in Bihar, India.
The gender distribution, with a male predominance of
64.5%, reflects known epidemiological trends in urological
disease. Calculus disease, the most prevalent finding in this
study, disproportionately affects men due to dietary,
metabolic, and hormonal factors.(7) Bladder malignancy,
which has a substantially higher incidence in males, also
contributed to this asymmetry. These findings align with
those of Kumar et al. (2017), Devika and Ullal (2019), and
Shankar and Mythri (2020), all of whom reported male-
predominant cohorts in similar CT urography studies.(2)
Age analysis revealed that the 61-70-year group was most
heavily represented (27.5%), followed by the 51-60-year
group (17%). This distribution mirrors the natural history of
conditions such as urolithiasis, prostatic hyperplasia,
urothelial carcinoma, and renal cell carcinoma, all of which
increase in prevalence with advancing age. The younger age
groups (1030 years) were more likely to harbor congenital
anomalies and infectious pathology, consistent with the
differential epidemiology of these conditions.(1)

Kidney calculi were the most commonly identified
abnormality (26.8%), consistent with the known high
prevalence of nephrolithiasis in northern and central India.
MDCTU, particularly the non-contrast phase, demonstrated
excellent sensitivity for calculi at all locations within the
urinary tract, including the frequently problematic mid-
ureteric segment where ultrasonography has acknowledged
limitations. These findings corroborate those of Gupta and
Raghuvanshi (2016), who identified urolithiasis in 70% of
their cohort, and Pokhrel and Acharya (2023), who
confirmed stone disease as the leading cause of obstructive
uropathy on CT urography.(13)

Renal structural anomalies were the second most prevalent
category (18.8%). MDCTU's multiplanar reconstruction
capability enabled precise delineation of anomalies such as
horseshoe kidney, malrotation, ectopia, and duplex
collecting systems, which are often inadequately
characterized by ultrasonography. Bilateral involvement
was observed in a substantial proportion of patients
(31.8%), highlighting the necessity of complete bilateral
urinary tract imaging regardless of the laterality of clinical
symptoms.(14)

Urinary bladder anomalies constituted 14.4% of findings.
The excretory phase, with optimal bladder distension,
facilitated detection of mural lesions, diverticula, and
urothelial thickening. However, small flat mucosal lesions
and carcinoma in situ remained a recognized limitation;
cystoscopy continues to serve as the gold standard for
mucosal evaluation, consistent with observations by Teama
etal. (2014).

Cortical cysts were identified in 15.2% of patients.
MDCTU's superior tissue contrast and Bosniak
classification  capability allowed accurate lesion

stratification, guiding appropriate management decisions
ranging from imaging surveillance to surgical intervention.
The male predominance in cortical cysts (66.7%) may
reflect hormonal and lifestyle influences, though larger
studies are required to substantiate this association.
Hydroureteronephrosis (9.4%) and hydronephrosis (4.3%)
were reliably detected and their underlying etiologies—
calculus impaction, stricture, external compression, and
ureteral anomalies—were systematically identified in the
same examination. This simultaneous etiological
characterization represents a major practical advantage of
MDCTU over ultrasonography, which may detect dilatation
but rarely determines its precise cause.(4)

From a technical standpoint, multi-phase acquisition
provided complementary diagnostic information at each
imaging stage. The non-contrast phase optimally
demonstrated calculi and hemorrhage. The nephrographic
phase afforded homogeneous parenchymal enhancement
facilitating mass detection. The excretory phase opacified
the collecting system and ureters, enabling identification of
urothelial lesions, filling defects, and strictures. Advanced
post-processing techniques, including MPR, MIP, and VRT,
further enhanced spatial comprehension of complex
anatomical  relationships and facilitated surgical
planning.(2,6)

Limitations of this study include a single-center design and
a relatively modest sample size, which may limit
generalizability. The absence of histopathological
confirmation for all detected lesions precluded formal
sensitivity and specificity calculations. The inherent
radiation dose associated with multi-phase CT urography
remains a concern, particularly in younger patients, and
ongoing protocol optimization—including split-bolus
techniques and iterative reconstruction—should continue to
be prioritized. lodinated contrast nephropathy risk
necessitated appropriate patient pre-screening, and
alternative modalities were recommended for patients with
renal insufficiency or contrast allergy.(1,8,15)

7. CONCLUSION

The present study affirms that Multidetector Computed
Tomography  Urography is a highly effective,
comprehensive, and diagnostically robust imaging tool for
evaluating the full spectrum of urinary tract abnormalities.
Its multi-phase acquisition, coupled with advanced
multiplanar ~ and  three-dimensional ~ reconstruction
capabilities, enables simultaneous assessment of calculus
disease, parenchymal pathology, urothelial abnormalities,
and obstructive lesions in a single imaging session—an
attribute that significantly enhances clinical efficiency and
diagnostic yield.

The epidemiological findings from this study highlight a
male-predominant and older-adult patient profile, with
kidney calculi and renal structural anomalies constituting
the most prevalent diagnoses. Right-sided and bilateral
involvement were the most common patterns of laterality.
Gender-specific analyses demonstrated consistent male
predominance across the majority of pathological
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categories, with the exception of hydroureteronephrosis,
which exhibited an equal sex distribution.

These findings collectively support the routine integration
of MDCTU into the diagnostic algorithm for urinary tract
abnormalities at tertiary referral centers, with particular

value in evaluating hematuria,

obstructive uropathy,

suspected malignancy, and congenital anomalies. Future
investigations utilizing larger, multi-center cohorts with
histopathological correlation are warranted to further
characterize the diagnostic accuracy of MDCTU across
specific pathological subgroups and to validate emerging
low-dose protocols for broader clinical application.
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