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Abstract

Male urethral diverticulum is an uncommon entity, the abnormality being more frequently encountered in females. The pathology 
may be congenital or acquired and the more frequent acquired type usually occurs following trauma. Afflicted patients usually 
lack specific symptoms, although in a few instances, symptoms of lower urinary tract obstruction, calculi, or infection may prevail. 
Imaging investigations utilizing a composite Retrograde urethrography (RGU) – Voiding cystourethrography (VCUG) protocol are 
accepted as standard approach and ultrasound is considered a secondary supplementary investigation. However, recent literature 
reports the utility of contrast‑enhanced ultrasound (CEUS) as a novel technique in the evaluation of urinary bladder and urethra, 
for vesico‑ureteric reflux (VUR) in children and for urethral diverticula in women. We report a case of acquired post‑traumatic 
urethral diverticulum in an adult male patient and document a relatively unexplored novel application of contrast enhanced voiding 
uro‑sonography (CEVUS) for the evaluation of this malady.
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Introduction

Male urethral diverticulum is a rare entity, the abnormality 
being more frequently encountered in females than in males. 
It refers to an abnormal outpouching from the urethral wall, 
into the adjacent fascia, which is in continuity with the 
urethral lumen.[1‑4] Afflicted patients usually lack specific 
symptoms, although in a few, symptoms due to dribbling, 
lower urinary tract obstruction, calculi, and infection may 
prevail. Imaging investigations reveal the diagnosis in 

asymptomatic, but clinically suspected cases and confirm it 
in symptomatic patients.[2‑5] The standard imaging protocol 
is a composite Retrograde urethrography (RGU) – Voiding 
cysto‑urethrography (VCUG) examination.[1,4‑7] Recent 
literature reports the utility of contrast enhanced ultrasound 
(CEUS) as a new technique for evaluation of urinary 
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bladder, urethra, urethral diverticula, and vesico‑ureteric 
reflux  (VUR) in children and for urethral diverticula in 
women.[8‑11] We report a relatively unexplored application 
of CEVUS for the evaluation in a case of adult male urethral 
diverticulum and emphasize its unique capability for 
real‑time dynamic evaluation.

Case Report

A 45‑year‑old male presented with intermittent history 
of pyrexia, right lumbar pain, burning micturition, and 
urinary retention for 6 months. The patient was on interim 
treatment from an outside hospital with a nephrostomy 
drainage and antibiotics in their preparation for a right sided 
nephrectomy. The same had been planned for a diagnosis of 
post‑obstructive atrophy and chronic right pyelonephritis, 
caused by a pelvi‑ureteric junction  (PUJ) calculus. The 
medical records did not show any specific management 
for episodes of urinary retention. Laboratory investigations 
from the same hospital showed neutrophilic leucocytosis 
in the hemogram and Klebsiella pneumoniae in urine culture. 
Ultrasound  (US) kidney‑ureter‑bladder region and a 
computed tomography  (CT) scan had been performed 
and reported as PUJ calculus on the right side complicated 
with post‑obstructive atrophy and pyelonephritis in the 
right kidney.

Clinical evaluation at our hospital elicited a history of 
childhood perineal trauma with multiple attempts at 
urinary bladder catheterisation for urinary retention, at that 

time. Currently, routine laboratory investigations including 
hemogram and renal function tests were found to be within 
normal limits, whereas culture from nephrostomy drainage 
and bladder urine showed significant growth of Klebsiella  
nephrostomy pneumoniae (more than 105 CFUs).

Imaging investigations were initiated with abdominal 
radiographs and US kidney‑ureter‑bladder region  (US 
KUB). These were followed by fluoroscopic RGU–VCUG, 
CT urography, and Tc 99 DMSA scan, all performed using 
standard protocol. Abdominal radiograph showed a calculus 
in the right renal fossa with nephrostomy tube in situ. US 
KUB revealed a small right kidney, with PUJ calculus 
causing hydronephrosis, nephrostomy tube in  situ along 
with changes of chronic obstruction in the urinary bladder 
and a diverticulum above the trigone [Figure 1]. RGU study 
revealed a stricture at the distal penile urethra with a large 
smooth‑walled diverticulum located at the peno‑bulbar 
region  [Figure  2]. Another stricture was observed at the 
bulbo‑membranous junction. VCUG additionally showed 
changes of chronic bladder obstruction and the urethral 
diverticulum [Figure 2]. There was mild dilatation in the 
posterior urethra, but no evidence of VUR [Figure 2]. CT 
urography demonstrated delayed excretion in a shrunken 
right kidney which had features of pyelonephritis with right 
ureteritis [Figures 3 and 4]. Tc‑99 DMSA renal scintigraphy 
showed a small‑sized right kidney, with delayed excretion 
and differential function of right kidney was found to be 
30% of the total [Figure 4]. The imaging diagnosis arrived at 
was: right PUJ calculus, with right kidney post‑obstructive 

Figure 1 (A‑D): Gray‑scale ultrasound (US) of the KUB region in the 45‑year‑old male, diagnosed case of right PUJ calculus, complicated by 
post‑obstructive atrophy in right kidney; who also had intermittent urinary obstruction ‑ (A) shows small right kidney, measuring 6.23 cm in length, 
with a right PUJ calculus (yellow arrow), measuring 1.3 cm; (B) shows nephrostomy drainage tube in situ (red arrows); (C) shows a urinary 
bladder diverticulum seen in the posterior wall (blue arrow); (D) shows that the urinary bladder wall is thickened and irregular, measuring 5.98 
mm in thickness.
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Figure 2 (A‑C): RGU‑VCUG examination in the 45‑year‑old male, diagnosed case of right PUJ calculus, complicated by post‑obstructive atrophy 
in right kidney; who also had intermittent urinary obstruction, (A) shows strictures at the bulbar urethra (green arrows) and distal penile urethra (red 
arrows) with a large diverticulum at peno‑bulbar junction (blue arrow); (B) full bladder phase of VCUG shows multiple sacculations and a large 
posterior diverticulum (red arrow); (C) voiding phase VCUG shows dilatation of posterior urethra (red arrows), there is no evidence of VUR.

A B C

Figure 3 (A‑F): CT urography in the same patient – (A) NCCT shows right PUJ calculus (red arrow); (B) NCCT shows nephrostomy tube in situ (blue 
arrow); (C) shows hypo‑enhancement of the right kidney in nephrographic phase (yellow arrow); (D) shows hypo‑enhancement of the right kidney 
in cortico‑medullary phase (yellow arrow); (E) shows perinephric fat stranding around right kidney (white arrows); (F) shows excretion into the 
right ureter, ureter shows wall thickening and surrounding fat stranding (green arrow).

A B C
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atrophy with pyelonephritis, with compromised right renal 
excretion, with right ureteritis, with urethral strictures, and 
a urethral diverticulum, the latter two leading to chronic 
urinary bladder obstruction.

For further evaluation of the peno‑scrotal soft tissues 
surrounding the urethral diverticulum, a CEVUS study 
was performed. The patient was first catheterized and 
a homogenized diluted US contrast agent solution was 
instilled into the urinary bladder, under US guidance, 
until complete filling was attained. The contrast solution 

was prepared by combining 1 ml of reconstituted 
SonovueTM (Bracco, Milan, Italy) with 0.9% of normal saline 
and the volume made up to 500 ml. US examination was 
performed in supine position using a Siemens  (Siemens, 
Munich, Germany) US machine, model Acuson S‑3000, 
configured with contrast capabilities. Split screen contrast 
mode and low mechanical index (MI) settings were chosen 
for the study. Scans of bladder region and the urethra 
were acquired followed by scans of the renal region both 
during stationary and voiding phases, using appropriate 
probes relevant to the region/s being examined. CEVUS 
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examination could delineate in dynamic mode, the two 
urethral strictures, and filling up of the large diverticulum 
located at the peno‑bulbar junction. Additionally, the study 
revealed thinned‑out corpus spongiosum with extension of 
disease into the adjoining soft tissues [Figure 5]. There was 
no evidence of VUR.

Two‑stage urethroplasty for excision and reconstruction of 
the strictures and diverticulum was undertaken [Figure 6]. 
Six weeks later, right pyelo‑lithotomy was performed with 
uneventful recovery. The right renal function subsequently 
improved over a period of 12 weeks, which was confirmed 
by Tc99 DMSA scans. Incidentally, the necessity of a right 

Figure 4 (A‑D): Coronal MPR reconstruction of CT urography and late phase Tc99 DMSA examination in the same patient – (A) NCCT shows 
right PUJ calculus and nephrostomy tube; (B and C) excretory phase of CT urography shows good excretion in both the right (red arrows) and 
the left (blue arrows) ureters; (D) shows Tc99 DMSA scan which reveals delayed excretion and reduced size of right kidney, differential function 
found to be 30% on right side (green arrows).
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Figure 5 (A‑D): CEVUS in the patient diagnosed with urethral strictures and diverticulum; (A) sagittal scan early voiding phase: peno‑bulbar 
diverticulum (green arrow), normal corpus spongiosum (CS) (blue arrows); (B) late voiding phase: profuse filling of diverticulum (green arrow) 
& enhancement of wall (red arrow), thinning of CS (white arrow), normal adjoining CS (blue arrows); (C) axial scan late voiding phase: normal 
urethral lumen (white arrows), diverticular neck and lumen (green arrows), thinning of CS with contrast leaking into surrounding soft tissues (yellow 
arrows); (D) normal CS (white arrows).
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nephrectomy advised by the previous medical institution 
was obviated.

Discussion

Male urethral diverticulum is an uncommon entity, more 
frequently of acquired origin and its exact prevalence 
remains unknown.[1‑4,6] The congenital variety is believed 
to occur due to developmental defects of the urethral folds, 
whereas the more common acquired variety  (accounting 
for 67‑90%) are secondary to traumatic insult.[1,3,4,6] The 
commonest locations are peno‑bulbar region followed by 
bulbar urethra.[4‑6] Our patient had a history of childhood 
perineal trauma and the urethral diverticulum was located 
at the peno‑bulbar region.

Although patients are typically asymptomatic from 
primary disease, symptomatic male patients present with 
complications of lower urinary tract obstruction, infection, 
calculi, or a palpable, spontaneously decompressing 
peno‑scrotal mass.[1‑4,6] Our patient, in addition to having 
intermittent urinary retention, presented with extensive 
upper urinary tract disease which had initially distracted 
from the diagnosis of urethral diverticulum. Although 
associated upper urinary tract involvement has occasionally 

been documented in patients with urethral diverticulum; 
nevertheless, no significant association between the upper 
and lower urinary tract pathology could be established in 
our patient.

Imaging evaluation remains essential for confirming the 
diagnosis, documenting the site, size, and surrounding 
pathology, in patients with urethral diverticulum.[1‑5] 
Although, traditionally, US is considered a supplementary 
technique modality for diagnostic evaluation of the urinary 
tract, very recent literature recommends CEVUS for 
investigation of VUR, urethral strictures, and diverticula 
in children.[8‑10,12] CEVUS has been recommended as the 
modality of choice for the urinary tract in children, not only 
for its capability of dynamic display and safe repeatability 
but also for preventing radiation injury.[10] Wang et  al., 
have recently recommended CEVUS, for the pre‑operative 
evaluation in a series of female patients with urethral 
diverticula and emphasized its advantage of dynamic 
display.[11] There are other distinct advantages of CEVUS, 
including wide availability of equipment and technical 
ease in performing the investigation. Additionally, being a 
radiation‑free modality, it is safer for children and young 
adults. Furthermore, since second generation US contrast 
media are known to be almost allergy free, this distinct 
benefit has also been sufficiently emphasized in the context 
of its safe application for patients of all age groups, where 
in iodinated contrast agents may cause reactions even 
with intraluminal applications.[11] However, the major 
disadvantage, especially for adults, is that, only a limited 
field can be evaluated at a time.

In our patient, imaging studies were undertaken 
with standard modalities relevant to the presenting 
complaints. Although the diagnosis established was 
right renal obstructive atrophy with urethral strictures 
and urethral diverticulum, nevertheless, the status of 
the soft tissues surrounding the diverticulum could 
not be ascertained. There was no evidence of extension 
of disease beyond urethral lumen in the RGU‑VCUG 
study. CEVUS not only demonstrated the diverticulum 
with its continuity to urethral lumen, its site, and size, 
but also showed thinning of the corpora spongiosa and 
extension of pathology into the surrounding soft tissue, 
all in real‑time dynamic display [Figure 5].

The treatment of urethral diverticulum is excision and 
urethroplasty.[1,4,13] Our patient had excellent recovery, 
following this procedure.

Conclusion

In conclusion, ours is among the initial reports utilizing 
CEVUS for evaluation of male urethral diverticulum in 
an adult patient. Therefore, we propose that with further 

Figure  6  (A‑C): Intraoperative photographs and diagram of 
surgical management in the 45‑year‑old male patient, diagnosed 
with r ight PUJ calculus, complicated by post‑obstructive 
right renal atrophy, urethral strictures, and diverticulum – (A) 
excision of the diverticulum; (B) urethroplasty performed using 
buccal mucosa re‑inforcement; (C) line diagram representing  
the surgical technique used.
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experience, it may be considered as a preferred diagnostic 
technique in urethral pathologies not only for women and 
children, but also for adult males.
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