ASSESSMENT OF COMPUTED TOMOGRAPHIC UROGRAPHY IN THE DIAGNOSIS OF
URINARY TRACT ABNORMALITIES IN A TERTIARY HOSPITAL.
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ABSTRACT
Background
Computed Tomographic urography (CTU or CT urography) is essentially defined as a Computed tomographic
(CT) examination of the urinary tract before and after the administration of intravenous contrast material that
includes excretory phase images. The aim of this study was to evaluate the use of CT urography and to document
the different urologic pathologies seen on CT urography in our hospital.
Methods
This is a retrospective hospital based study of patients who had CT urography from September 2013 to June
2015. The CTU images obtained from this period were retrieved and evaluated. The data was subjected to
statistical analysis.
Results
The CTU of 160 patients were analyzed. Mean age of the study was 40.3±16.9 (range, 2-82 years). 80.5 (50.3%)
were females while 79.5 (49.7%) were males.
The commonest clinical indication for CTU was hydronephrosis (25.4%), while the least indication was renal
tuberculosis (0.6%).
24 (38.4%) cases were normal, 136 (61.6%) revealed positive findings. Common pathologies were calculi
25.9%, obstructive uropathies 24.2%.
Conclusion
CT urography has earned a pivotal place in the evaluation of urinary tract evaluation because of its high
sensitivity in this regard.
Key Words: CT urography; urinary tract abnormalities.

INTRODUCTION
Imaging has a vital role to play in the management of
uropathies which often present in different ways.
Indications for imaging the urinary tract continue to
evolve. Conditions commonly referred for
radiological evaluation include urinary calculus disease, hematuria, flank and abdominal pain, suspected
renal or urothelial neoplasm, a variety of
inflammatory conditions, and congenital anomalies
1
of the kidneys and ureters.
Intravenous urography (IVU) has long been the
major and first-line modality in evaluating urinary
tract abnormalities. However, the imaging findings
are prone to be affected by artifacts such as bowel gas,
bowel content or even processing artifacts, and poor
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or non-opacified urinary tract due to impaired renal
function).2,3 Technologic advances in both computed
tomography (CT) and magnetic resonance (MR)
imaging have resulted in the ability to image the
urinary tract in ways that surpass the prior mainstay
of urinary tract imaging, the intravenous urogram.4
The advances in the past decade in using CT scan to
diagnose nephrolithiasis, along with progress in
developing multidetector CT (MDCT) and 3D
reconstruction, have revolutionized the value of CT
in urology. In many institutions, CT has replaced
intravenous (IV) pyelograms. CT scans performed
dynamically through the unenhanced,
nephrographic, and excretory phases may replace
other imaging tests to evaluate hematuria. Staging of
16

urologic malignancies includes a CT scan of the
abdomen. Preoperative planning for living related
kidney donors using CT angiograms has become
common practice in transplant centers. Additionally,
the widespread use of CT in evaluating abdominal
pain has led to an increase in diagnosis of incidental
5
urologic findings.
CT urography is essentially defined as a CT
examination of the urinary tract before and after the
administration of intravenous contrast material that
includes excretory phase images. Despite the
acceptance of this new use of CT, there is no
universally accepted technique for performing CT
urography. An un-enhanced CT scan is obtained to
detect calculi, reveal the unenhanced appearance of
masses (throughout the urinary tract), and provide a
baseline attenuation value to calculate enhancement
of masses and other abnormalities. Unenhanced
images are also useful for evaluating masses for fat or
calcium. Enhanced images (by using intravenous
contrast material that contains 30–42 g of iodine) are
an important component of CT urography; these
images increase the sensitivity for detecting virtually
all urologic abnormalities (except stones and
calcifications) and are used to detect the presence of
enhancement in a mass, particularly renal masses. To
optimize both detection and characterization, renal
masses are best examined during the nephrographic
phase (when both the renal cortex and the medulla are
enhanced) that occurs approximately 100 seconds
after intravenous administration of 100–150 mL of
6-9
contrast material (300 mg of iodine per milliliter).
There are various documentations on the findings of
1,10,11,12
CTU mostly from developed countries
with
relatively scanty reports from developing countries.
CT urography for patients who had clinical
symptoms that highly suggested urinary tract
abnormalities as well as the diagnostic value of CT
urography were
evaluated with the aim of
documenting the different urologic pathologies seen
in Jos University Teaching Hospital.
METHODS
This was a retrospective descriptive hospital based
study which was approved by the Ethical Committee
of the hospital. Patients who had CTU between
September 2013 and June 2015 were identified from
our CT achieves. The CT images were reviewed and
160 consecutive patients who had non-enhanced and
excretory phase CT for evaluating urinary system
were selected. Women who were pregnant were
excluded from the study.
Patients were examined using a 4-slice CT scanner
Bright Speed GE (General Electric) Medical Systems
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(USA). CT scans were obtained from the kidneys to
the bladder with the following technique: a
collimator of 5mm, a pitch of 6, and with 200 mAs.
Images were reconstructed at a thickness of 2.5 mm
with intervals of 1.25mm. Three-dimensional (3D)
reconstructions of the nonenhanced and contrastenhanced CT images were performed on the console.
3D reconstructions in coronal and sagittal projections
were created with multiple planar reconstructions
(MPR). The data generated were analyzed using
SPSS version 20. Pearson correlation was performed
and the level of significance set at 0.05. T-test was
also performed to compare the different CTU
findings with ages and sexes. The results were
presented in form of tables, figure and chart.
RESULTS
The CTU of 160 patients were evaluated and
analyzed. The patient's age range was from 2 to 82
years with a mean age of 40.3±16.9 years. The 31-40
age groups made up the largest group (22.6%) of the
study population with least in the 61-70 age groups
(5.0%) [Table 1].
80.5 (50.31%) were females while 79.5 (49.69%)
were males (Figure 1).
The commonest indication was hydronephrosis 42
cases (25.4%), followed by renal calculi 34 (20.6%),
flank pain 29 (17.4%), and bladder mass 11 (6.6%),
while the least indications were renal TB 1(0.6%) and
nephrocalcinosis 1(0.6%).
CT urographies were essentially normal in 24
(38.4%) of the study population while 136 (61.6%)
revealed positive findings, Table 3. Of the positive
findings, 52 cases (24.2%) were obstructive
uropathies (due to pelvi-ureteric junction
obstruction, aberrant vessels, ureteric calculi, post
operation, prostate enlargement etc), while 56
(25.9%) were cases of urinary tract calculi and 49
(22.6%) cases of urinary tract masses. Fourteen
(6.5%) cases of congenital anomalies, 6 (2.8%) cases
of non-functional kidneys, 4 (1.9%) cases of renal
trauma. 2 (0.9%) Nephrocalcinosis, 2 (0.9%)
Schistosomiasis, and 1 (0.5%) Bladder diverticulum
were the least findings seen.
DISCUSSION
Imaging the urinary tract is taking a pivotal role not
only in making diagnosis but also for interventional
purposes. CT has established its role in this
perspective. Because of the good imaging resolution
and rapid examination time of helical CT scan, it has
become a promising modality for diagnosing urinary
tract abnormalities. By improvement of the computer
technique, 3D CT urography reformatted from axial

17

thin-cut multi-slice CT imaging is capable of
providing more diagnostic information than that by
13
conventional CT. The radiation dose is also
markedly reduced by using the design of multipledetector of helical CT scan. Recent study showed that
the radiation dose of CT urography was similar or just
14
slightly greater than that of IVU.
Magnetic
resonance imaging (MRI) is also assuming a
promising role in the imaging the urinary tract. Other
modalities include Ultrasonography, IVU,
Scintigraphy, positron emission tomography (PET),
single photon emission computed tomography
(SPECT) and angiography. In our centre, CTU, IVU
and ultrasonography are the available modalities that
are used to evaluate the urinary tract.
In our 160 patients with clinical
manifestations of urinary tract disorders that had
CTU, there were more women than men. This
possibly could be due to the fact that more women
seek medical attention than men in this part of the
10
world. In contrast to our study, Meenakumari et al
recorded more men with obstructive uropathy than
females patients. Patients from the age group 31-40
years had more CTU than any age group. This is
different from other studies which documented the
age group 41-50 years having more CTU10 and MRI
15
for obstructive uropathies .
Hydronephrosis was the commonest
indication in our study (25.4%) closely followed by
renal calculi (20.6%) and Flank pain (17.4%). This is
1
in agreement with Skip et al . The least indications
was nephrocalcinosis (0.6%). This probably is due to
the fact that this anomaly is rare in our environment.
Findings from CTU could be positive or
negative. The positive findings could range from
non-malignant to malignant conditions of the urinary
tract or effect of pathologies from adjacent structures.
Out of the 160 patients that had CTU for clinical signs
and symptoms of urinary tract disease, 24 cases
(38.4%) had normal (negative) findings while 136
cases (61.6%) had abnormalities (positive findings).
The normal findings in 39.4% of cases could possibly
be due to the following reasons; Inappropriate
clinical history because some conditions like muscle
cram could present as flank pain mimicking renal
calculi or inflammatory condition such as
pyelonephritis and the patient could be referred for
CTU and hence a negative CTU finding; Pitfalls of
CT technique. CT is limited with regard to detection
of pyelonephritis, though the diagnosis can be
suggested if the clinical history is appropriate and
findings such as perinephric stranding, renal
enlargement and possibly hydronephrosis are
16
present.
The abnormalities
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detected in 61.6% of the population in this study
support the high sensitivity of CTU in detection of
11,12
urinary tract disorders. In this group of patients,
the commonest findings was urinary tract calculi
constituting 56 cases (including 30 cases of renal
calculi, 24 cases of ureteric calculi and 2 cases of
urinary bladder calculi) [Fig. 2]. This support the fact
that urinary calculi are common in our environment
17,18
as it is elsewhere and also due to the fact that CT is
highly sensitive in detecting urinary tract calculi.4,11,12
Obstructive uropathy was noted in 24.2% of cases
with definition of the causes. This finding is in
consonant with other studies.10,12 49 cases of urinary
tract masses were seen some with classical features of
malignancy (consisting of 10 cases of bladder masses
with malignant features, 39 cases of both cystic and
solid renal masses) {Fig.3}. We also detected 14
congenital urinary abnormalities (including 5 cases
of ectopic kidney, 4 cases of duplication of the
ureters, 2 cases of hypoplastic kidney, 4(1.8%) cases
of polycystic kidneys(Fig. 4) , 1 Horse-shoe kidney, 1
rotated kidney and 1 renal agenesis). We found that
CT urography was effective in diagnosing these
congenital disorders; the same conclusion was also
11,19
made elsewhere.
We noted 6 cases of unilateral
non-functional kidney. Other least common
conditions which include three renal trauma, two
Schistosomiasis, two nephrocalcinosis, one
suprarenal mass, and one bladder diverticulum were
also documented.

Table 1: Age distribution pattern
Age group

Frequency
19
32
36
34
22
8
9
160

≤２０

21-30
31-40
41-50
51-60
61-70
>70
Total
Mean age=40.25

±

Percentage (%)
11.9
20.1
22.6
21.4
13.2
5.0
5.7
100.0

16.94

18

Figure 4: Coronal CTU image showing multiple
Cysts in both kidneys consistent with polycystic
Kidney.
CONCLUSION
CT urography is a modality for evaluating urinary
tract abnormalities. Our results show that CT
urography is exceptional in diagnosing urinary tract
abnormalities, especially in urolithiasis. It also can
provide more information on the non-urinary tract
abnormality of the patients. Considering
the
diagnostic value and immediate proper management
for patients with urinary tract disorders, CT
urography has earned a pivotal place in the evaluation
of urinary tract evaluation.
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