
International Journal of Medical
Research and Review

2019 Volume 7 Number 5 September-October

E-ISSN:2320-8686 

P-ISSN:2321-127X 

Research Article
Evaluation

Publisher

www.medresearch.in

Sonourethrogram in comparison with retrograde urethrogram in
evaluation of male anterior urethra

Haneef D.1*

DOI: https://doi.org/10.17511/ijmrr.2019.i05.07
1* D. Mahammad Haneef, Consultant Radiologist, Department of Radiology, Kurnool, Andhra Pradesh, India.

Objective: Imaging of anterior male urethra is usually done using retrograde urethrogram, which
utilises radiation. This study utilises high resolution ultrasound which is radiation free and helps to
understand urethral pathologies like strictures, chronic urethritis etc. This study also compares the
utility of sonourethrogram with retrograde urethrogram and provides the advantages of using
sonourethrogram. Also establishes the drawbacks of using sonourethrogram over retrograde
urethrogram. Material & Methods: This study was done on 60 patients, came with different
complaints like difficulty in micturition, obstructed urinary stream, pain in penis, increasing
frequency of micturition and referred to us for retrograde urethrogram. Patients were examined with
high resolution ultrasound with due permissions. Results are compared with findings of retrograde
urerthrogram. Results: Out of 60 patients, 59 had strictures shown in retrograde urethrogram
either in penile, bulbar or membranous parts. Only one patient had membranous urethral stricture in
retrograde urethrogram which was not shown in sonourethrogram. All other patients have shown
strictures in sonourethrogram. One patient had penile urethral calculus shown in both
sonourethrogram and retrograde urethrogram. Conclusion: Sonourethrogram is equally effective as
that of retrograde urethrogram especially in anterior urethral strictures. However, it underestimates
or less useful in evaluation of posterior male urethral pathologies. Sonourethrogram is easily
available, cost effective technique that uses no radiation in the evaluation of male urethra. It is
equally effective compared to retrograde urethrogram in the evaluation of male anterior urethral
strictures. Periurethral pathologies like fibrosis are better evaluated with sonourethrogram than with
retrograde urethrogram. It is also important in the surgical planning and approach.
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Introduction
Usually pathologies pertaining to urethra cause
difficulty in micturition, obstructed urinary stream,
pain while passing urine. They are usually result of
chronic infection, trauma. Especially they are more
common in diabetic patients. Pelvic trauma
especially those associated with fractures cause
urethral injury. Previous trauma increases the risk of
infection in urethra. Another common cause is faulty
instrumentation into urethra like inadvertent usage
of Foleys catheter. Congenital anomalies like
posterior urethral valves can cause obstruction
urinary stream in children which is mainly studied
using micturating cystourethrography that also
gives idea over reflux into ureters which is common
with posterior urethral valves.

The primary imaging modality for demonstrating the
male anterior urethra is fluoroscopic contrast
urethrography performed either as a retrograde
study via catheter insertion into the distal urethra or
as a voiding study to delineate the posterior
urethra. The main advantages of the technique are
that it has a high sensitivity for the detection of
urethral strictures. Interpretation may be hampered
by the presence of air bubbles, which may obscure
pathology or even provide a false-positive study. In
addition, as the balloon of the catheter is inflated in
the distal urethra, pathology in this area will not be
identified. Urethral ultrasound has not been widely
adopted, and is a routine procedure in few centres,
yet it addresses several of the shortcomings of the
contrast technique [1].

Limitations of retrograde urethrogram, in accurate
evaluation of anterior urethral stricture diseases
also include variation in the appearance of strictures
with position of the patient and the degree of
stretch of the penis during the study. It also
provides limited information about periurethral
structures [2]. Sonourethrogram can be used to
overcome the disadvantages of retrograde
urethrogram. It lacks radiation which is especially
helpful in children.

Advantages of sonourethrogram are relative non-
invasiveness, ready availability and lack of ionising
radiation exposure, ability of ultrasound to
demonstrate the exact length of strictures, ability to
define the periurethral tissues, as opposed to
contrast urethrography, the presence and degree of
periurethral fibrosis shown with a view to guiding
surgery.

The main disadvantage with sonourethrogram is
lack of information regarding to posterior urethra
pathologies. Retrograde urethrogram is better in
understanding posterior urethral pathologies. This
study helps to understand the advantages of
sonourethrogram over retrograde urethrogram,
helps to understand the level of utility of
sonourethrogram in demonstrating urethral
pathologies in comparision with retrograde
urethrogram.

Materials and Methods
Type of study & period of study: This study was
conducted in department of radiology in Kurnool
medical college for four years, between 2015 to
2019. This study was basically a comparative study
between sonourethrogram and retrograde
urethrogram.

Inclusion criteria: Patients with symptoms
pertaining to urethral pathologies were selected.

Exclusion criteria: Congenital urethral anomalies
and patients with recent trauma were excluded from
the study.

Patients with acute urethral infections were also
excluded.

Patients with moderate to severe meatal stenosis
are excluded.

A total of 60 patients were selected who came for
retrograde urethrogram especially those with
chronic infection history without any recent trauma
or symptoms suggesting acute infection. All patients
requested and took informed consent for
sonourethrogram.

Study design: Philips, GE and Esoate machines
were used to examine male urethra, using probes
with frequency 3-12 MHz, after filling urethra with
saline. Ascending technique was used in
sonourethrogram.

Findings were divided into mucosal irregularities
suggesting chronic urethritis, strictures either long
segmented or short segmented, diverticulae, false
passages, periurethral fibrosis, periurethral abscess
and urethral calculus. Results were compared with
the retrograde urethrogram.

Statistical analysis: Results were analyzed using
Cohen kappa statistical measurements rather than
simple percent calculations as it takes into account
the possibility of agreement occurring by chance.
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Kappa value of less than 0.2 is regarded to as poor
agreement.

Results
Out of 60 patients, 35 patients were of ages
between 20-40 years, 20 were between 40-60
years, 05 were either below 20 or above 60 [Table
1].

Table 1: Age distribution of patients.
Patients age group in years Number of patients

Up to 20 02

20-40 35

40-60 20

Above 60 03

Out of 60, all were having burning micturition, 55
patients complained of obstructing urinary stream,
56 patients had pain in penis. 5 patients were
complaining of pus discharge [Table 2].

Table-2: Various symptoms of patients.
Symptoms Number of patients

Burning micturition 60

Obstructing urinary stream 55

Pain in penis 56

Pus discharge 05

Out of 60 patients, 59 had strictures shown in
retrograde urethrogram either in penile, bulbar [Fig
1,2,3 and 4] or membranous parts. Only one patient
had membranous urethral stricture in retrograde
urethrogram which was not shown in
sonourethrogram. All other patients had shown
strictures in sonourethrogram. One patient had
penile urethral calculus [Fig 5] shown in both
sonourethrogram and retrograde urethrogram. Out
of 59 who had strictures, 30 were in penile region,
26 were in bulbar region, and in both penile and
bulbar parts in 3 patients.

Out of 60 patients, 46 patients had irregular
mucosa, 10 patients had false passages, 5 patients
had abscess in periurethral region, 15 patients had
diverticulae described in retrograde urethrogram
[Table 3]. In sonourethrogram, only 08 patients
shown false passages and periurethral fibrosis was
shown in 25 patients. Periurethral fibrosis was not
identified in retrograde urethrogram. Statistical
evaluation is shown in Table 3.

 

Table-3: Comparison of findings between sonourethrogram and retrograde urethrogram and
analysis.

Findings Number of patients, shown in

sonourethrogram

Number of patients that can be described in

retrograde urethrogram

Kappa value and agreement

estimate

Penile urethral strictures 30 30 1-very good

Bulbar urethral strictures 26 26 1-very good

Both penile and bulbar

urethral strictures

03 03 1-very good

Membranous urethral

strictures

00 01 <0.2-poor

Penile urethral calculus 01 01 1-very good

Periurethral fibrosis 25 00 --

Periurethral abscess 05 05 1-very good

False passage 08 10 0.8- very good
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Fig-1. Left side image was an retrograde
urethrogram showing stricture in bulbar
urethra. Corresponding sonourethrogram
image was on right side, showing stricture in
bulbar urethral stricture.

 

Fig 2. On the left side, Retrograde urehrogram
showed long segment stenosis in penile
urethra, with multiple diverticuli. Right side
image represented corresponding finding in
sonourethrogram.

Fig: 3 A

Fig: 3 B

Fig: 3 C

Fig-3. A] retrograde urethrogram showing multiple
strictures in penile and bulbar parts. Proximal penile
urethra shows a filling defect posterior to stricture
representing a calculus.

B] Sonourethrogram shows stricture in proximal
penile urethra with periurethral fibrosis and a
calculus proximal to stricture.

C] multiple areas of stenosis in penile urethra with
periurethral fibrosis.

Fig: 4 A

Fig: 4 B
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Fig: 4 C

Fig-4 A] Retrograde urethrogram shows long
segment stricture in penile urethra, short segment
strictures in bulbar urethra. B and C
sonourethrogram images showing decreased calibre
of penile urethra with strictures in penile and bulbar
urethra respectively, with focal fibrosis in bulbar
urethra.

Fig-5: Sonourethrogram showing penile
urethral calculus

Discussion
Conventionally retrograde urethrogram is used to
see urethral abnormalities. It is considered to be
gold standard also. It uses radiation, sometimes
difficult to perform in meatal stenosis.
Interpretation can be hampered by the presence of
air bubbles. This cannot give idea regarding to
periurethral fibrosis also. To address these
drawbacks sonourethrogram can be used as an
alternative. In the present study, sonourethrogram
had almost 98% sensitivity regarding to male
anterior urethral pathologies compared to
retrograde urethrogram.

When compared with conventional RGU,
sonourethrography was equally efficacious in
detecting anterior urethral stricture diseases.

Further characterization of strictures in terms of
length, periurethral pathologies like periurethral
fibrosis, diverticula, abscesses, fistulas and false
tracts can be performed with relatively greater
sensitivity using the sonourethrography [2]. With
sonourethrogram, it is difficult to evaluate posterior
urethra owing to its inability to scan the urethra in a
perpendicular fashion [3]. Ultrasonography can be
used as an adjunct to determine the length and
degree of spongiofibrosis, and can influence the
operative approach [4].

Because sonographic measurements are often
longer, new ultrasonic criteria proposed indicate
resection and end-to-end anastomosis for adult
bulbar stricture measuring up to 25 mm. Ability of
sonourethrography to diagnose periurethral
pathologies and length of stricture especially in
bulbar urethra helps surgeon to plan proper surgical
procedure [2]. Periurethral fibrosis is a critical
determinant of appropriate therapy and ultimate
prognosis [5]. Excessive fibrosis is said to be
responsible for high recurrence rates [6].

Ultrasonography of the urethra was shown to
directly influence the reconstructive operative
approach for anterior urethroplasty in 45% of cases
[1]. Gray scale imaging with doppler seems to be
superior to radio urethrography for treatment
planning. Sonoure-thrography and MR imaging have
been proposed, distending the lumen with simple
saline solution instead of iodinated contrast media.
They are being used to study the urethral mucosa
and the periurethral spongy tissue which can be
involved in the urethral pathologies such as
strictures, diverticula, trauma, and tumors [7].

Ascending ultrasound technique whereby a catheter
was placed distally in a similar manner to contrast
urethrography with a balloon inflated in the fossa
navicularis and the urethra distended with either
saline or, if a conventional urethrogram was also
required, contrast medium. Ultrasound was
performed using a high-frequency linear array
transducer with direct skin contact along the ventral
surface of the penis. Subscrotal and perineal views
were obtained. There are a number of
disadvantages, including the fact that it may not be
possible to catheterise the distal urethra,
particularly in patients with meatal stenosis or
previous surgery. Also, the technique is necessarily
invasive, and interpretation may be hampered by
the presence of air bubbles, which may obscure
pathology or even provide a false-positive study.
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In addition, as the balloon of the catheter is inflated
in the distal urethra, pathology in this area will not
be identified [8].

Descending approach involved transverse and
sagittal views of the urethra using a high-frequency
linear array probe. The patient attends with a full
bladder and voids into a receptacle. Urethral
distension is achieved with the urine stream, which
is interrupted by the patient gently clamping the
penis between thumb and forefinger during voiding,
approximately 2cm proximal to the tip after
retraction of the foreskin. If needed in selected
patients, views of the navicular fossa are obtained
while actively voiding.

Advantages of the descending ultrasound technique
over the alternative imaging methods are that it is
non-invasive, is well-tolerated by the patient, can be
performed by a single operator and provides
excellent views of the distal urethra, which is
especially important in hypospadias assessment [1].
Pitfalls being under distension by an inadequate
stream of urine can mimic a long stricture.

A further potential pitfall to be aware of is the fact
that care needs to be taken to avoid missing very
proximal bulbar strictures. It may be necessary in
such cases to perform further voiding views via a
perineal approach [1]. Preoperative ultrasonography
detect associated abnormalities in children with
hypospadias, albeit asymptomatic, irrespective of
location of meatus.

No radiation burden to the gonads, particularly in
the paediatric population, whether this be stricture
disease in the adolescent child or in the context of
hypospadias [8, 9, 10]. It is regrettable that the
technique is not more widely employed. This may be
owing to a general lack of awareness of the facility
and utility of the technique among urologists [11].
Also posterior urethral pathologies are difficult to be
evaluated with sonourethrogram.

Limitations of the present study was that it cannot
be used in patients with complex acute trauma for
the fear of aggravating the injury, and in patients
with suggesting history of acute urethral infection.
It has limited use in evaluating suspected posterior
urethral pathologies. And in congenital anomalies
like posterior urethral valves, other studies like
micturating cystourethrogram is useful.
Sonourethrogram has limited role in these
conditions.

Conclusion
Sonourethrogram is easily available, cost effective
technique that uses no radiation in the evaluation of
male urethra. It is equally effective compared to
retrograde urethrogram in the evaluation of male
anterior urethral strictures. Periurethral pathologies
like fibrosis are better evaluated with
sonourethrogram rather than retrograde
urethrogram. It is also important in the surgical
planning and approach. However, posterior urethral
pathologies are difficult to be visualized by
sonourethrogram.

This study proves that sonourethrogram is more
useful in obtaining information regarding
periurethral pathologies like extent of fibrosis
accurately than retrograde urethrogram, that helps
in surgical planning.

What the study adds to the
existing knowledge?
The present study proves and reinforces that this
investigation needed to be performed more often
than it is now especially in preoperative stages so
that length and extent of fibrosis can be estimated
correctly that helps in surgical planning.
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