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Abstract

Aim: To evaluate the diagnostic yield of the role of Non Contrast Computed Tomography (NCCT) in
evaluation of hematuria in young adults

Material and Methods: All the young adults (40 years or less in age) who presented with macroscopic
or microscopic hematuria and were advised computed Tomography were included in the study. Detailed
history and findings of clinical examination were recorded. NCCT scans were performed and findings
were recorded in detail and tabulated. CECT scans and urographic scans were performed wherever
indicated.

Results: Mean age of patients in the study was 29 years with male to female ratio of 2.7:1. Of all the
examined cases, clinically significant cause of hematuria was seen in 43 patients (48.9%). The most
common clinically significant findings were renal or ureteric calculi seen in 32 patients (74.4%); three
cases of malignancy were also seen. Thirty seven (86.0%) of 43 clinically significant causes were evident
on non contrast images. Tiny vesical mass, urinary tract infections, PUJ obstruction, ureteric stricture,
double collecting system and parapelvic cysts were detected only on contrast enhanced scans and were
not apparent on non contrast images.

Conclusions: Clinically significant cause of hematuria was seen in 48.9 % of Contrast enhanced CT of
the young adults. Non contrast images alone were diagnostic in majority of these cases thereby reducing
the requirement of additional CT examination and hence radiation exposure in radiosensitive individuals.

Introduction

Hematuria is common urological condition in
young adults with reported incidence of 0.3-
38.7% of adults in various studies™?. It can
originate from any site in the urinary tract and is a
common sign of urinary tract pathology.

Hematuria may be gross or microscopic. Gross
hematuria is alarming and has a high predictive
value for malignancy, often leading to referral to a
urologist. Definition of Microscopic hematuria is
controversial and several factors contribute to its
definition including the urine collection method,
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hematuria detection method, number of positive
results, and patient  characteristicst.
Asymptomatic microscopic hematuria is mostly a
benign incidental finding™*® and no specific
appropriate strategy for imaging in young adults
with microscopic hematuria has been developed.
Evaluation of a patient with hematuria includes
proper history and physical examination.
Complete  evaluation  includes  cytology,
cystoscopy, and upper tract imaging™. Imaging of
the upper tract is required because lesions in the
kidneys or ureters may be the source of blood in
the urine®. Many imaging modalities are
available  with ultrasonography (USG),
intravenous urography (IVU) and Computed
Tomography (CT) urography being the
commonest ones. USG is safe, non-invasive and
quite informative in the evaluation of the kidneys
and urinary bladder kidneys. However it has poor
ability to detect calculi with a sensitivity of 24%
and a specificity of 90%!". IVU allows detection
of calculi, renal parenchymal masses and lesions
of the urinary collecting system and bladder and
has ability to assess renal function and degree of
obstruction. However, IVU could not be used to
distinguish cystic from solid renal masses, had a
poor sensitivity in the detection of small masses
and has difficulty visualizing radiolucent stones
and differentiating them from tumors, and
dependence on renal function for adequate
opacification of the renal parenchyma and
collecting system™. In contrast CT scan,
especially CT urography provides single
comprehensive non invasive evaluation of the
urinary tract and is the current modality of choice
for evaluation of painless gross or microscopic
hematuria. However, CT urography requires
injection of iodinated contrast material and utilizes
ionizing radiation.

We therefore examined the diagnostic yield of
NCCT in evaluation of young adults with
hematuria and to determine whether the increased
radiation dose in Contrast enhanced and
urographic images are required or not

Material and Methods

This prospective study was performed in tertiary
care centre in north India over a period of one
year. Patients 40 years or younger who presented
with gross or microscopic hematuria and referred
for CT examination were included in the study. A
total of 88 CT urographic examinations were
performed in patients 40 years or younger. CT
was performed with 64 slice-MDCT scanner
(Somatom Definition AS+ scanner from Siemens
Healthcare). Renal function tests were evaluated
in all the patients who underwent Contrast scans
and study performed with at least 6 hours of
complete fasting. No bowel preparation was
required. Before the study, patients were asked to
drink approx. 1000 ml of water before the
examination and wait for filling of the urinary
bladder. No supplementation with saline or
injection of furosemide was given. Multiplanar 2D
and 3D reformatted images were generated on
workstations from axial source images. Additional
volume rendering projections of the excretory
phase were also obtained wherever required.
Images were reviewed by two radiologists with
significant ~ experience.  Findings of the
examinations were recorded in all the cases and
clinically significant source of hematuria was
determined. Clinically significant source was
defined as per criteria specified by American
Urologic Association Best Practice Policy
Guidelines®®®!. Records pertaining to additional
investigations were also evaluated and findings
were recorded.

Results

Eighty Eight patients with hematuria formed the
material of the study. Majority of the patients
were seen in 3 decade of life. Most of the
patients were males with male to female ratio of
2.7:1.

Out of 88 patients; abnormal findings were seen in
65 patients (73.9%) and clinically significant
source of hematuria was seen in 48.9% patients
(Table 1). Three life-threatening findings were
observed. These included single case of renal
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mass & two cases of vesical mass. Of these, single
case of wvesical mass was not evident on
unenhanced images and was picked up only on
contrast enhanced images. Significant source of
hematuria requiring treatment was seen in 37
patients. Most of these findings were renal and/or
ureteral calculi (n=34, 91.2%), all of which were
evident on non contrast images. Three findings
(n=3, 8.8 %) that were significant and required
treatment, were detected on contrast enhanced
images only. These included two cases of renal
abscess and single case of pyonephrosis with
pyelitis.

Significant source of hematuria requiring
observation only was seen in 3 cases including
two cases of atrophic kidneys and one case of
benign prostatic hyperplasia. All of them were
detected on unenhanced images and did not
require contrast scans.

There were 22 patients in which findings were
clinically insignificant. The majority were benign
renal cortical cysts (n =17, 77.3%). Sixteen
(72.7%) of the insignificant findings were
detected on unenhanced images alone. Three cases
of benign cortical cysts and two patients with
duplicated renal collecting systems required
contrast-enhanced images for diagnosis. Another
case of parapelvic cyst with dense contents was
also seen which was suspicious for renal neoplasm
on unenhanced images and was appropriately
diagnosed on contrast enhanced images only.
Table 1: Sources of Hematuria Identified (n=65)

Category No. of Finding Evident on
Patients Unenhanced images
only [No./Total (%)]

Life Threatening

A) Renal Mass 1 1(100.0)
B) Vesical Mass 2 1(50.0)
Significant and  Requiring

Treatment 34 34(100.0)
A) Renal and/or ureteral 2 0(0.0)
calculus 1 0(0.0)

D) Renal Abscess
E) Pyonephrosis and or pyelitis

Significant and  requiring

follow up 2 2(100.0)
A) Atrophic Kidney 1 1(100.0)
B) Benign Hyperplasia of

Prostate

Insignificant

A) Renal Cyst (Bosnaik | & 1) 17 14(82.4)
B) Parapelvic Cyst 1 0(0.0)
C) Duplex collecting system 2 0(0.0)
D) Parenchymal Scarring 2 2(100.0)
Total 65 53(81.5)

Discussion

American Urologic Association for the evaluation
of adults with hematuria published the practice
guidelines in 2001 and recommend initial upper
urinary tract imaging with either excretory
urography or CT urography, in addition to
cystoscopy of the urinary bladder and urine
cytology™®. CT urography has much better
detection rate for diagnosing urinary calculi, renal
masses, renal and perirenal infections, and
unsuspected extra-urinary diseases as compared to
excretory urography®*?. CT urography has been
recommended over excretory urography by the
American College of Radiology in the evaluation
of hematuria®

Many studies have discovered life threatening
conditions on urinary tract imaging and so have
advocated the evaluation of microscopic
hematuria with upper urinary tract imaging in
young adults™®*® Froom et al.l'® detected
malignancies only in 0.1% of subjects and
concluding that asymptomatic microscopic
hematuria may not require urologic investigation
in patients less than 40 years. However these
studies were limited as the patients were evaluated
only using IVU or USG instead of CT scan. Also
many of these studies only reported malignant
pathologies instead of any significant finding
affecting patient management.

In our study, clinically significant source of
hematuria was seen in 48.9% of CT urographic
examinations. The maximum numbers of cases in
this group (79.1%) were renal or ureteral calculi.
Three cases of malignancy were also detected in
our study. Majority of clinically significant
findings (approx. 90.7%) were evident on
unenhanced images. Major conditions that were
missed on unenhanced images included tiny
vesical mass, renal abscess and pyonephrosis with
pyelitis. Clinically insignificant findings were
mostly renal cortical cysts of Bosniak category |
or Il and majority of them were seen on
unenhanced images only (82.4%). Majority of
clinically significant findings in our study
included urinary tract calculi and the detection of
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renal and vesical masses, thus justifying the
superiority of CT over IVU. Also majority of
these cases could be optimally evaluated with a
single phase unenhanced CT without additional
need for contrast enhanced and urographic
images. The mean effective dose of CT urography
is 14.8 mSv which is to approximately 1.5 times
the radiation risk from VU with doses being
considerably high for split bolus protocol. So due
to relatively high radiation dose in multiphase CT
urography, an alternative imaging strategy in
young patients with hematuria should include an
unenhanced CT scan only and depending upon the
presence and categorisation of clinically
significant finding, contrast enhanced scan should
be performed to avoid unnecessary radiation
exposure to children and young adults. One of
limitations of our study was small sample size as
only 88 patients were included in the study.
Lokken RP et al®® performed a similar
retrospective study to evaluate the diagnostic
Yield of CT Urography in Young Adults with
Hematuria. They determined the vyield of CT
urography for significant urologic disease to be
22.1% and concluded that a single phase
unenhanced CT may be sufficient for the majority
of these patients without additional predisposing
medical conditions.

So we conclude that unenhanced CT alone may be
significantly sufficient in evaluation of hematuria
in majority of young adults, thereby reducing
burden of unnecessary radiation exposure.
Further, contrast enhanced scans may be reserved
in patients with some significant predisposing
medical conditions or where results of other
investigations were suspicious or abnormal.
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