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Introduction

Abstract

BACKGROUND: In spite of the advanced imaging methods, MRI and CT-Scan, the role of ultrasonography is still
unique in some fields of genitourinary tract diseases.

AIM: This study was aimed at assessing this role in the evaluation of male urinary stricture, and comparison with
standard retrograde urethrography (SUG).

METHODS: This was a cross-sectional study. The patients include those who were suspected of anterior urethral
stricture and were introduced assessed with imaging techniques (RUG). The patient underwent ultrasonography
too. The results of both methods were compared. RUG was considered as the gold standard for this comparison.

RESULT: Ninety-seven patients were studied. The mean age was 46.9 + 11.7 years (range 21-88 years), in RUG,
22 patients (22.8%) and SUG 23 patients (23.7%) had a stricture, 3 cases with a stricture in RUG had not
evidenced of stenosis in SUG. The mean length of urethral stricture in RUG was 12.9 + 8.1 mm and in SUG was
8.1 + 7.3 mm. The estimated length in RUG way was significantly higher than SUG way(P=0.025).The sensitivity
and specificity in using of SUG were 86.6% and 94.6%, respectively.

CONCLUSION: The result of this study showed stricture length measured by ultrasound is shorter than the length
measured by RUG and the sensitivity and specificity in using of SUG was 86.6% and 94.6% respectively that due
to the advantages it is an acceptable way.

These processes result in the formation of scar tissue
along the tract and reduce the calibre of the tract and
cause resistance against the urine flow [4]. The term

Urethral stricture is one of the common
urethral tracts disorders among patients, especially
male patients, with symptoms ranging from no
symptom at all to decreased urine flow, increased the
pressure required for urinating, urinating drop by drop,
a feeling of incomplete urination and intense stricture
symptoms such as urinary retention [1].

Obstructing the lower urinary tract is the
obvious consequence of urethral stricture and it’
continuance certainly impresses the life quality of
involved patients. This disorder might be caused as a
result of inflammatory, traumatic (pathogenic or not-
pathogenic), ischemic or congenital processes [2, 3].

urethral stricture usually applies to stricture of anterior
urethra. It is, in fact, a stricture in the urethral tracts
which is second to Urothelium damage and formation
of scar tissue in the urethral tracts (surrounded by
corpus spongiosis) [5].

It is noteworthy that about 30% of urethral
strictures are idiopathic; however, it seems that the
little damage of the lining of the urethra causes urine
to pass into spongy tissue and leads to fibrotic
reactions within the spongy tissue. The narrowing of
the urethra is estimated between 200 and 1200 cases
per 100 thousand people, and it will be dramatically
increased within people over 55 years. In estimation,
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the prevalence of urethral stricture in industrial

countries is around 0.9%.

Concerning the congenital disorders, these
disorders are usually spotted in the fusion of anterior
and posterior urethra [6]. Urethral stricture is usually
diagnosed through clinical symptoms, and the
diagnostic methods based upon imaging are
confirmed through clinical diagnosis [7]. Currently,
retrograde urethrogram (RUG) is the main diagnostic
method to find anterior urethra stricture [8]. Further to
diagnosing the stricture, this method helps us find the
length of the stricture as well. Utilising a catheter
which enters urethra through distal, the contrast
material is injected inside the urethra, and its stricture
and length are determined through oblique imaging
and X-ray [9]. Although this method has a high degree
of precision in identifying the stricture, it is not without
deficits. In this method, Foley catheter gets inside the
urethra which is no pleasant to most of the patients,
and other side effects such as higher chances of
infection might threaten the patient. On the other
hand, using X-ray is inevitable, and patients and
particularly testicles are exposed to X-ray radiation.
Furthermore, just the inner area of the urethra is
observed, and the periphery of the urethra and the
strictures outside it cannot be diagnosed [1]. Thus
doctors and researchers have sought to find simpler
and more acceptable methods (for patients) that do
not require X-ray radiation.

One of the alternative methods used for this
purpose is the utilization of sonography to diagnose
and find urethral strictures which are known as
Sonourethrogram (SUG) [10]. SUG utilises surface
probe along the genital to study the strictures. This
method helps us check for the presence of stricture,
the length of stricture, and her intensity and if there
are any complications outside the urethra which cause
the stricture [1]. However, the diagnostic value of this
method has not been studied against that of RUG,
and we need to determine the accuracy of this method
against RUG.

Considering the great prevalence of urethral
stricture and the necessity of using accurate, simple,
cheap and acceptable methods, this study was
designed so that her results might be to enhance the
awareness of the experts, assistants and doctors who
can use the results of utilizing SUG to diagnose
urethral stricture and come up with better plans to
treat the patients suffering from urethral stricture.

Material and Method

This is a cross-sectional test analysis study
conducted in the imaging unit of Hasheminejad
Hospital from 2012 to 2013. Having made the

necessary administrative arrangements and gained
the necessary permits, all of the patients qualified for
our research were made fully aware of the
methodology, and goals of the research and then their
formal and informed consent was gained to participate
in our research. Then, other information such
including age, the duration of the symptoms and other
clinical backgrounds such as trauma, infection or
congenital disorders was recorded. The patients
included those suspected of urethral stricture that had
resorted to the centre to be diagnosed by RUG. At the
same time, the patients also underwent
Sonourethrography. To conduct RUG, a sterilised
Foley catheter was pushed 2 to 3 cm inside their
urethra, and then meglumine contrast material was
injected inside their urethra and graphic radiology was
taken in the oblique position so as to diagnose
stricture, site of the stricture and its length.
Sonourethrography was also conducted. For this
purpose, the tip of the syringe without a needle was
inserted into the urethra to inject normal saline. After
the urethra had been filled with normal saline, the
urethral output was pressed so as to block the liquid
from flowing out. Then, using the surface probe on the
ventral surface of the genital up to the perineum area,
the whole urethra was examined by sonography to
determine the existence or absence of stricture, site of
the stricture and its length. Sonourethrography was
conducted in the sonography unit of Hasheminejad
Hospital using Voluson 730 Pro device through its
surface probe — with a frequency of 6 to 12 MHz. The
results of both methods were compared against one
another. RUG methods were set as the golden
standard for this comparison, and the results of
Sonourethrography were compared with it.

The convenient method was used for
sampling, and all the patients qualified for the
research entered the study so as to complete the
volume of sample.

Considering the average sonography
sensitivity based on the study of Akano (91%) [21],
the error of the first type was set to 0.05, and the
accuracy was set to 0.06 of the research sample
(consisting of 97 people).

The research population included all the
patients suspected of anterior urethra stricture based
on the clinical symptoms who were introduced from
the urology unit for imaging.

The inclusion criteria allowed only male
patients suspected of anterior urethral stricture to be a
candidate for imaging to diagnose stricture.

The exclusion criteria  included the
impossibility of conducting any RUG methods or
Sonourethrography.

Mean, and the Standard deviation was used
to represent quantitative variables, while frequency
and ratio were selected to represent qualitative
variables. The means were compared with T-test
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Paired, and ratios were compared against the chi-2
test. Sensitivity, speciality, positive predictive value
and negative predictive value were used to determine
the diagnostic value of Sonourethrography against
RUG. The agreement level between RUG and
Sonourethrography was measured using Kappa test.
The data was then analysed using SPSS version 16.

Results

The present research was conducted to
compare the diagnostic value of Sonourethrography
with retrograde urethrography (RUG) in diagnosing
the anterior urethra stricture where 97 patients were
studied. The average age of the participants was
46.95 + 11.7, and they all ranged from 21 to 88 years
old (Figurel).

Histogram

Mean =46.96
Std. Dev. =11.708
H=g7

Frequency

20.00 30.00 40.00 50.00 50.00 70.00 80.00

age

Figure 1: The age-frequency chart of the patients

Twenty-two patients (22.8%) were diagnosed
with urethra stricture by RUG (Figure 2).

RUG

-
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Figure 2: The frequency of stricture in RUG

Twenty-two patients (23.7%) were diagnosed
with urethra stricture by Sonourethrography (Figure
3).

The patients were divided into 2 groups
regarding the length and the number of strictures.

There was a group with local stricture whose length of
single stricture was 1 cm or less. There was also
another group with distributed stricture whose length
of the single stricture was more than 1 cm or had
multiple strictures.

According to the results of RUG, 11 patients
(50%) were suffering from local stricture, and 11
(50%) were diagnosed with distributed stricture. In
Sonourethrography imaging, 13 (56.6%) were
diagnosed with local stricture, and 10 (43.5%) were
suffering from distributed stricture.

suUG

L
W abhiL

Figure 3: The frequency of stricture in SUG

Tree strictures reported in RUG were not
diagnosed by Sonourethrography. There were also 4
strictures diagnosed by Sonourethrography which
were not confirmed by RUG.

The average length of the urethra measured
by RUG method was 12.96 + 8.19 mm, and the
average length of urethra stricture measured through
Sonourethrography was 8.16 + 7.39 mm. The length
of the stricture measured through RUG method was
significantly longer than the stricture measured
through Sonourethrography (P = 0.025).

The results exclusively achieved through
sonography were mostly concerned with the existence
of heterogeneous and echogenic masses outside the
urethra and the irregularities of the inner wall of the
urethra.

Considering the Gold Standard and keeping
in mind the RUG as a method to investigate the
urethra stricture and with a view of the results of
sonography, there were 19 true positives, 71 true
negatives, 4 false positives and 3 false negative cases
(Table 1).

Table 1: Sensitivity, speciality, positive declarative value and
negative declarative value

Sensitivity 86.63%

Specialty 94.66%

Positive declarative value 82.6%

Negative declarative value 95.94%

Among the 4 false positive cases, 1 had
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distributed stricture, and 3 were diagnosed with local
stricture. Among the 3 false negative cases in
Sonourethrography, 1 had distributed stricture, and 2
were suffering from local stricture.

Discussion

Perfect detection of urethral strictures is
critical and determinative for preoperative decisions
and reconstruction management. Currently, the
retrograde urethrography (RUG), as standard gold
technique, is utilised for diagnosis. The current gold
standard is also recruited for delicate illustration of
urethral strictures disease in the most accurate way.
Sonourethrography (SU) is another  powerful
alternative method for three-dimensional (3-D)
evaluation of stricture location and structure, and can
be a reliable intraoperative applicable device;
nevertheless, it is coupled with some limitations.

Although there are several reports concerning
the initial successful applications of ultrasonography in
checking and diagnosing the anterior urethra stricture
among men [12-14] and this method is completely
safe and tolerable and easily affordable, it has not
routinely attracted the attention of the urologists at
least in Iran. The present research seeks to compare
its strengths and weaknesses against retrograde
urethrography by repeating this experience. This
research studied 97 patients suspicious of urethra
stricture with the average age of 47, and they all
ranged from 21 to 88 years old.

Further to eliminating the adverse effects of
X-ray radiation on gonads, sonography can be easily
expanded to the bladder and kidneys and reveals the
accompanying pathologies.

Based on the results of the studies, using
sonography in measuring the stricture of the anterior
urethra is as accurate as retrograde urethrography in
determining the length of the stricture, particularly
local strictures further to providing us with good
information  about selecting the appropriate
therapeutic method and its pre-awareness by
determining the scar anatomy of the stricture site and
diagnosing cases such as urethra stones or pre-
urethral abscess.

In the research conducted by Heinrich et al., a
sensitivity of 98% and a speciality of 96% was
reported for Sonourethrography in diagnosing the
urethra strictures [18].

Maciejewski and colleagues in 2015 in a
literature review regarding the different techniques in
the diagnosis of urethral stricture disease reported
that RUG has 75 - 100% sensitivity and 72 - 97%
specificity. They declared that RUG has a Positive

predictive values (PPV) in the range of 50 to 93% and
negative predictive values (NPV) between 76 to
100%. They also reported that SU has 66 - 100%
sensitivity, about 97 — 98% specificity. In their study,
the PPV and NPV of SU are estimated 50 - 80% and
96 — 98% respectively.

As for the present research, the sensitivity
and speciality of sonography in diagnosing strictures
was 86% and 94% respectively with the value of its
negative prediction being more than the value of
positive prediction (96% vs. 82%).

In another study conducted by Peskar et al.,
the accuracy of sonography compared to retrograde
urethrography in diagnosing urethra stricture was 92%
[19]. Other researches have also reported that the
accuracy of sonography in diagnosing stricture is
equal to or more than retrograde urethrography [11,
15].

In this research, the results exclusively
achieved through sonography were mostly concerned
with the existence of heterogeneous and echogenic
masses outside the urethra and the irregularities of
the inner wall of the urethra.

In the present study, 3 of the stricture
reported in RUG were not diagnosed in sonography.
Non-diagnosis of stricture in retrograde urethrography
might be due to the inappropriate angle [20] where
correcting this angle in some researches resulted in
higher diagnostic precision.

There are different reports concerning the
accuracy of sonography in determining the length of
the stricture. The length of the stricture in some
researches measured through Sonourethrography
was more than the value measure through retrograde
urethrography, while other researches have reported
longer or equal lengths for both methods.

The average length of the urethra stricture
measured through the RUG method was 12.96 mm,
while Sonourethrography reported a length of 8.16
mm. The length measured through RUG method was
significantly more than the value reported through
Sonourethrography method.

Another study conducted by Morey et al.
reported that the length of the stricture measured
through Sonourethrography was twice or even more
as long as the value reported through urthrography
[16].

In the research conducted by Peskar, the
length of the stricture in Sonourethrography was 22%
shorter than the value reported through retrograde
urethrography. Keeping in mind the radiographic
magnification which was later corrected, there was no
difference between the sizes [17].

Reports of bigger sizes through
Sonourethrography despite the exaggeration by
retrograde urethrography can be attributed to the
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existence of fibrosis in the two ends of the stricture
which urethrography is usually unable to account for
them.

In sum, the results of the present research
showed that the length of the stricture measure
through sonography is shorter than the length
measured through RUG. The sensitivity and speciality
of this method compared to RUG in diagnosing
strictures was 86% and 94% respectively which are
acceptable levels keeping in mind its advantages. We
may finally come up with the conclusion that
Sonourethrography is a simple, convenient and
repeatable method that does not expose the patient to
the ionising radiation. To achieve more accurate
results, these findings need to be compared to the
results of surgeries so that we can precisely decide
which method is more accurate.
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