
  Transl Androl Urol 2018;7(4):567-579tau.amegroups.com© Translational Andrology and Urology. All rights reserved.

Introduction

Stenosis of the posterior urethra (PUS) can result from 
pelvic trauma or treatment of prostatic diseases. Conservative 
management with dilation and/or endourologic procedures 
can be highly successful; however, failures will require open 
reconstruction.

Surgery of the posterior urethra is one of the most 
challenging reconstructive scenarios in the lower urinary 
tract due to its deep location in the pelvis, association 
with the pelvic bone and ligaments, and close relation to 
complex anatomic structures, including the prostate and 
the urinary sphincter. More than in any other segment of 
the urethra, posterior urethral surgery requires experience 
and a comprehensive knowledge of the local anatomy and 
functional particularities of the involved organs.

Cumulated experience and understanding of the surgical 
anatomy of the urethral blood supply and external urinary 
sphincter allows the surgeon to introduce refinements to 
the different reconstructive techniques and optimize the 

surgical approach.
We discuss here the most relevant anatomic and 

functional features of the posterior urethra and examine 
the different reconstructive options available to restore its 
patency.

Anatomy of the male posterior urethra

The adult male urethra is an 18–20 cm tubular conduit 
that extends from the bladder neck (BN) to the urethral  
meatus (1,2). The urethra is subdivided into the anterior and 
posterior segments at the level of the perineal membrane, 
where the posterior urethra ends at the proximal corpus 
spongiosum (Figure 1). 

The relatively short posterior urethra (approximately 
4 cm) contributes to the urogenital sphincter mechanism. 
The posterior urethra is subdivided into 3 segments: the 
preprostatic urethra, prostatic urethra, and membranous 
urethra (2,3).

The first 1 cm of the posterior urethra, extending from 
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the bladder base, is the preprostatic urethra. It contains the 
internal sphincter mechanism as well periurethral gland tissue 
which can contribute to benign prostatic hyperplasia (BPH) (2,4). 

The prostatic urethra runs 3–4 cm in length through the 
anterior prostate gland, making an approximately 35° turn. 
The paired ejaculatory ducts drain lateral to the prostatic 
utricle into the verumontanum (3). The verumontanum 
serves as an important landmark during transurethral 
resection of the prostate (TURP) because striated muscle 
fibers are located just distal to this location and resection 
beyond this point may result in damage to the external 
sphincter. The prostatic urethra is immobilized distally 
due to its fixation to the anterior pubic arch by the paired 
puboprostatic ligaments (2). 

The membranous urethra (approximately 1.5 cm in 
length) is located about 2.5 cm postero-inferior to the 
symphysis pubis and traverses the perineal membrane. The 
membranous urethra is at particular risk for injury due 
to its lack of distensibility and the absence of protective 
surrounding spongy tissue or prostatic parenchyma (5). 
The wall of the membranous urethra is comprised of an 
epithelial lining, a fibroelastic connective tissue, and an 
outer muscle coat. The outermost muscle layer is comprised 

of circularly-orientated striated muscle, which functions 
as the external urethral sphincter or rhabdosphincter. The 
bulbourethral glands are located within these circular 
muscle bundles and secrete fluid into the membranous 
urethra during sexual arousal (2). 

Abnormal narrowing of the anterior urethra is typically 
associated with some degree of spongiofibrosis, but the 
posterior urethra has no surrounding corpora spongiosum. 
As such, narrowing of the anterior urethra is referred to 
as urethral “stricture” whereas narrowing of the posterior 
urethra is referred to as “stenosis”. 

Sphincteric control of urinary continence

The urethral sphincter complex, comprised of the internal 
lissosphincter and an external rhabdosphincter, acts to 
control urinary continence. The lissosphincter is primarily 
composed of smooth muscle and is most prominent at the 
BN, with muscle fibers thinning distally along the posterior 
urethra. The rhabdosphincter is composed mainly of skeletal 
muscle, is most pronounced surrounding the membranous 
urethra, and becomes less distinct proximally (6).  
The lissosphincter is primarily responsible for continence 

Figure 1 Divisions of the urethra.
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at rest, whereas the rhabdosphincter functions to control 
active continence during straining and the propulsion 
of semen during ejaculation (6) .  Although either 
sphincter can maintain passive continence, the striated 
component typically assists only with active continence 
(e.g., interruption of voiding) when both mechanisms are 
functionally intact (1). 

The lissosphincter provides passive continence via tonic 
sympathetic activity (5). Its smooth muscle bundles are 
oriented circularly, surrounding the BN and preprostatic 
urethra (7). Contraction of this sphincter maintains 
continence and prevents retrograde flow of semen into 
the bladder during ejaculation. Disruption of the internal 
sphincter following BPH surgery, such as TURP, results 
in retrograde ejaculation (2), but urinary continence is 
maintained by the intact external sphincter. 

The external rhabdosphincter is typically 2 cm in length, 
surround the membranous urethra, and provides urethral 
tone under involuntary control. This tone results in the 
membranous urethra being the point of highest intraurethral 
pressure. Support is also provided by the voluntary control of 
the extrinsic periurethral striated muscle, namely the pubo-
urethral part of the levator ani muscle (5). The external 
sphincter is capable of maintaining passive urinary continence 
via sustained contraction of slow twitch fibers if the internal 
sphincter is compromised by BPH surgery (2). 

Recent anatomical studies show the rhabdosphincter 
is separated from the anterior and lateral aspects of the 
membranous urethra by a thin connective tissue sheath. 
This can allow surgeons to separate the sphincter muscles 
from the urethral wall without damaging either structure (8). 

Arterial blood supply of the urethra

The paired bulbar arteries arise from the internal pudendal 
arteries and pierce the perineal membrane to supply blood 
to the bulb of the corpus spongiosum. The anterior urethra 
has a dual blood supply, which can be maintained by 
retrograde flow from the dorsal penile artery via the corpus 
spongiosum if antegrade blood supply is lost due to bulbar 
artery transection. 

Posterior urethroplasty for pelvic fracture 
urethral injuries (PFUI)

Anatomy of PFUI

For decades, it was commonly believed that pelvic 

fracture resulted in injury to the posterior urethra at the 
prostatomembranous junction. However, current evidence 
suggests most injuries are located at the bulbomembranous 
junction. Bulbomembranous junction injury commonly 
occurs due to the close proximity of the membranous 
urethra to the pubic rami and symphysis, urethral fixation 
via the puboprostatic ligaments and urogenital diaphragm, 
and lack of supportive prostatic or spongiosal tissue. 
Therefore, posterior urethroplasty for PFUI is most 
accurately named a bulbomembranous anastomosis (BMA).

BMA planning

Bulbomembranous anastomosis is the standard surgical 
approach for reconstruction of  PFUI stenosis  or 
obliteration, but appropriate selection of surgical approach 
and technique requires thorough preoperative evaluation.

Preoperative consideration for PFUI reconstruction

A thorough preoperative assessment begins with a complete 
history. The history should include the presence of 
erectile dysfunction (ED), which is most commonly due 
to associated traumatic nerve injury (9). Pre-operative 
pharmacodynamic penile Doppler studies should be 
considered in patients with ED to assess for penile arterial 
insufficiency. In cases of arterial insufficiency, penile 
microvascular revascularization surgery has been advocated 
prior to urethroplasty to avoid necrosis and ultimate 
reconstructive failure (10,11). 

Clinical examination is performed to assess the involved 
tissues. Assessment of penile skin integrity, degree of 
scarring in the perineum, presence of cutaneous fistula, 
and persistent hematoma or abscess on rectal examination 
is of particular importance. Conventional radiological 
staging includes a voiding cystourethrogram (VCUG) 
and a retrograde urethrogram (RUG). This “up and down 
urethrography” provides assessment of the integrity of 
the BN, length of the urethral defect, and the length of 
unaffected bulbar urethra available for repair. A closed BN 
on cystography indicates indemnity of the internal sphincter 
mechanism and is predictive of adequate postoperative 
urinary continence. On the contrary, an open BN may be 
the result of a traumatic tear at this level or indicative of 
a concurrent traumatic injury to the sacral plexus, usually 
resulting from a fracture compromising the sacral foramina. 
Since the external sphincter is likely to be compromised 
during a membranous urethral injury, BN dysfunction 
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confers a high risk of post-BMA urinary incontinence. 
Although an open BN on preoperative urethrography is 
not always predictive of incontinence, this finding warrants 
a careful preoperative evaluation and patients should be 
counseled accordingly (12). 

Contrasted magnetic resonance imaging (MRI) can be 
successfully used to evaluate the length of the urethral defect 
and the degree of lateral displacement of the prostate (13,14).  
Perioperative antibiotics should be administered based on 
urine culture results.

BMA is typically delayed for 3–6 months following the 
initial injury in order for acute hematoma resolution and 
maturation of fibrotic tissues (15,16). However, we have 
experience performing reconstruction as early as 3–6 weeks 
following PFUI if the associated injuries are stable, the 
perineum is soft on palpation (no hematoma or abscess), 
and the patient is able to be safely placed in the dorsal 
lithotomy position (17).

BMA technique

Patient positioning 
The standard lithotomy position is routinely utilized for 
BMA. Many centers advocate the use of the exaggerated 
lithotomy position (18,19) citing improved and more 
direct perineal exposure. There is mounting evidence 
that the exaggerated lithotomy position is associated 
with neuropraxia injury of the lower limbs and even 
rhabdomyolysis and acute renal failure (20-23). The 
use of a beanbag without adequate gel padding and 
operations lasting greater than 5 hours increase the risk of 
complications associated with exaggerated lithotomy (20). 

Exposure of the bulbar urethra
The bulbar urethra is exposed using a midline incision 
ex tending  f rom the  per ineo-scrota l  junct ion  to 
approximately 1 cm from the anal verge. An inverted “Y” 
shaped lambda incision is utilized by some surgeons and 
may offer additional exposure, but has the potential for 
increased wound complications (24). 

The step-wise perineal approach
The bulbospongiosus muscle is identified and split in the 
midline. This surgery is highly facilitated by a static ring 
retractor such as the Dennis-Browne, the Scott (Lone-Star) 
retractor, or the Bookwalter-Jordan. Webster and Ramon 
popularized a step-wise perineal approach for BMA(25), 
with individual techniques first described by Marion (26), 

Paine and Coombes (27), and Waterhouse (28). These 
step-wise maneuvers provide the necessary bulbar urethral 
length to obtain a tension-free anastomosis:
Bulbar urethral mobilization 
The bulbar urethra is dissected free from the perineal body 
and overlying corpus cavernosum proximally to the site 
of obliteration. The bulbar arteries are ligated. Distally 
the mobilization proceeds as far as necessary, taking 
into consideration that excessive dissection distal to the 
penoscrotal junction may cause penile chordee.
Crural separation 
The corpora cavernosa are separated in the midline using 
either sharp scissors or electrocautery. This virtual space 
can be developed by separating the corpora, allowing the 
urethra to lie between the crura, to decrease the travel 
distance to the proximal urethral end. 
Inferior pubectomy 
A wedge of the inferior pubic bone is excised using 
rongeurs. This is performed by retracting the crura laterally 
using a periosteal elevator, with identification and ligation 
of the dorsal vein performed.
Supracrural rerouting 
If inferior pubectomy does not allow a tension-free 
anastomosis, some surgeons route the urethra supracrurally 
after creating a space between the left or right crus and the 
anterior surface of the pubic bone.

Utilization of bulbar urethral mobilization and crural 
separation only is classified as a simple perineal approach. 
The inclusion of either inferior pubectomy or supracrural 
rerouting is described as an elaborated perineal approach (29). 

Bulbomembranous anastomosis
The urethra is transected and all scar tissue is dissected 
free until healthy edges of proximal urethra are identified. 
A curved sound is placed via the suprapubic tract into the 
proximal urethra to guide dissection. For optimal outcomes, 
each urethral end should be clear of fibrosis, display healthy-
appearing mucosa, and be able to accommodate a 28 
French bougie. Removal of post-traumatic perineal fibrosis 
is probably the most challenging and critical stage of this 
operation. Resorption of the pelvic hematoma usually leaves 
a dense fibrous scar in the perineum that requires complete 
excision. In fact, the primary cause of reconstruction failure 
is likely failure to adequately remove scar tissue from the 
free urethral ends. Once free of fibrosis, the anastomosis is 
typically performed with six 5-0 monofilament absorbable 
sutures (poliglecaprone) placed circumferentially and tied 
down in a parachute fashion. 
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A 16 French silicone urethral catheter is left for 2–3 weeks  
and removed if pericatheter urethrography does not reveal 
any extravasation. 

Outcomes following elaborated approach for 
insufficient urethral length
Inferior pubectomy 
While urethral mobilization and crural separation are 
routinely performed, rates of inferior pubectomy during 
BMA are reported from as low as 10% (18,19,30,31) to as 
high as 30–64% (32-35) in different series. This discrepancy 
may relate to the mechanism of initial injury, as one study 
found these rates varied between two different countries. 
Inferior pubectomy was performed in 66% of Indian 
patients, where mechanism of injury was largely due to 
pedestrian, bicycle, motorcycle, and agricultural injuries. 
Only 24% of Italian patients underwent inferior pubectomy, 
where injuries primarily resulted from less traumatic motor 
vehicle accidents (36). Italian patients also had a higher rate 
of primary urethral alignment, which has been claimed to 
result in less severe urethral stenosis.
Supracrural rerouting 
Supracrural rerouting may provide an additional 2 cm of 
length for extended urethral gaps inadequately bridged 
using inferior pubectomy in the progressive perineal 
approach (25). However, many surgeons observed this 
step to rarely be necessary (18). In a multicenter study of 
145 patients, supracrural rerouting was utilized in only 4 
patients, of whom 3 (75%) developed recurrent stenosis (31).  
Similarly, Hosseini et al. found supracrural rerouting was 
performed in 11 of 200 patients (5.5%), of whom 64% 
failed. They concluded that supracrural rerouting should be 
used with caution due to the high rate of restenosis (30,37). 
Abdominoperineal approach
In very unusual circumstances, most commonly involving 
re-do cases, the first 4 steps do not provide adequate access 
to the prostatic apex and a transpubic (abdominoperineal) 
approach may be required (38).

Preoperative investigations to predict which techniques 
are required 
Whether surgeons are able to determine the appropriate 
surgical approach (simple perineal/elaborated perineal/
abdominoperineal) based on preoperative staging studies 
(RUG/VCUG/MRI) is controversial. Andrich et al. 
demonstrated that the urethral defect, as visualized on 
RUG and VCUG, is not predictive of the required type 
of repair (38). This is likely due to PFUI being associated 

with an upward displacement of the bladder and prostate. 
They recommend that any surgeon planning to repair 
such an obliteration or stenosis should be experienced with 
all the described steps, as the procedure may require any 
one step. On the other hand, Koraitim suggested that a 
simple perineal repair may suffice for gaps of 2.5–3.0 cm in 
length, and larger gaps will require an elaborated perineal  
repair (29,39). 

The length of the urethral defect can be predictive of the 
type of repair required. Koraitim described the gapometry/
urethrotomy index (GUI) as the length of the urethral 
gap relative to the length of the bulbar urethra (from 
the blind proximal end to the bulbopenile junction) (40). 
He concluded a GUI of less than 0.35 indicates a simple 
perineal repair, whereas a GUI greater than 0.35 requires 
more complex surgery. In addition to the GUI, he found 
the urethral gap length and the degree of lateral prostatic 
displacement were also independent predictors of the 
type of repair required. A GUI cut-off of 0.35 provided a 
respective sensitivity, specificity and accuracy of 90%, 91% 
and 90% (41). However, this index retains two distinct 
disadvantages. First, the length of the urethra potentially 
varies with the angle of the patient or X-ray during 
positioning for RUG. Second, in most cases the distal limit 
of the bulbar urethra “at the bulbopenile junction” is highly 
uncertain. For these reasons, this index has found very 
limited clinical application.

However, in clinical practice the vast majority of 
injuries are less than 2 cm in length and ultimately can be 
reconstructed utilizing the simple perineal approach.

BMA with sparing of the bulbar arteries

BMA typically requires detachment of the perineal 
membrane at the site of the bulbomembranous urethral 
injury, which requires division of the bulbar arteries. The 
distal spongiosal stump then becomes reliant on retrograde 
flow from the glans and perforating arteries via the dorsal 
artery of the penis. If the penile artery blood supply is 
compromised by the pelvic fracture injury, bulbar artery 
transection may result in penile arterial insufficiency and 
urethral ischemia. This is an infrequent but known cause 
of BMA failure as it can result in bulbar urethral stricture 
distal to the repair, and penile revascularization has been 
recommended to prevent this complication. Moreover, some 
of these patients may be at risk for post-traumatic urinary 
incontinence requiring placement of an artificial urethral 
sphincter (AUS). Division of the bulbar arteries may limit 
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spongiosal blood flow, placing these patients at higher 
risk of AUS erosion. In 2007, Jordan et al. first described 
a bulbar artery sparing approach to excision and primary 
anastomosis for proximal bulbar urethral strictures (42).  
We have modified this technique for PFUI to assist in 
avoiding ischemic failure of the reconstruction (43). 
Bulbar artery sparing technique

Following midline opening of the bulbospongiosus muscle, 
a Doppler ultrasound stethoscope is used to locate the 
bulbar arteries (Figure 2). The artery with the lower 
Doppler signal is preferentially sacrificed in order to 
preserve the artery with the more robust signal. Next, the 
bulbar urethra is mobilized dorsally and from one side, 
without detachment of the bulb from the perineal body, 
utilizing vessel loops for lateral retraction of the urethra 
(Figure 3). The intercrural septum is opened widely, the 
scar tissue is removed in its entirety, and the usual exposure 
of the apical prostatic urethra is obtained. No contralateral 
dissection is performed allowing preservation of the 
remaining bulbar artery. An end-to-end anastomosis is then 
performed in a tension-free fashion (Figure 4). Doppler 
ultrasound is again utilized to verify preservation of the 
spared bulbar artery. 

Bulbar artery sparing BMA outcomes

We previously reported our series of 26 patients who 
underwent bulbar artery-sparing BMA for PFUI. All 
patients were voiding normally and stricture-free at a mean 
follow-up of 20 months (43). 

This non-transecting technique is applicable to most 
PFUI patients and not restricted to those with short 
urethral gaps. In fact, a tension-free anastomosis was 
possible in all cases in our series, even with distraction 

Figure 2 The Doppler stethoscope is used to locate the bulbar 
arteries. With permission from Elsevier (43).

Figure 3 The bulb has been mobilized dorsally and from the left 
side, the crura have been split, and the left bulbar artery divided, 
exposing the scar to be resected (arrow). With permission from 
Elsevier (43).

Figure 4 Here a right-sided approach has been chosen; the bulb is 
retracted to the left, the scar has been removed, and the proximal 
urethra is ready for anastomosis. Note the bulb remains attached 
to the perineum (arrow). With permission from Elsevier (43).
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defects as long as 4.5 cm. Localization of the bulbar 
arteries with Doppler ultrasound is a crucial portion of the 
procedure given the significant variation in bulbar artery 
anatomy (44,45). Significantly, three patients in our series 
only had one identifiable bulbar artery that was patent. 
We were able to perform bulbar artery sparing BMA in 
all patients in our series with one artery preserved in 18 
patients and both preserved in 7.

Reconstructive options for failed BMA

Multiples series have reported long-term success rates of 
90–98% for primary urethral reconstruction following  
PFUI (18,19,30,31,46,47). Failure of BMA presents a 
formidable challenge and requires extensive surgical 
expertise with comprehensive knowledge of a wide variety of 
techniques.

The integrity of the bulbar urethra is a main determinant 
of the type of procedure that will be required. Depending 
on the degree of loss of the bulbar urethra from ischemic 
necrosis, a single repair may not be possible and a staged 
urethroplasty should be considered. 

Outcomes of re-do urethroplasty for PFUI

While primary BMA success rates exceed 90% in many 
studies, re-do urethroplasty outcomes have been met with 
contradictory results. Culty et al. reported a success rate of 
60% for patients who underwent BMA after prior urethral 
manipulation as compared to 90% success rates for patients 
who underwent primary repair (48,49). Singh et al. also 
reported worse outcomes for re-do perineal BMA (50). 
Others have reported success rates of 84–92% for patients 
undergoing re-do urethroplasty (51-53), though the 
transpubic approach was utilized in 30–40% of patients. 

Urethroplasty for posterior urethra stenosis 
(PUS) following prostate surgery

Preoperative considerations 

Evaluation for this patient population includes a detailed 
account of symptoms, oncologic and performance status, 
previous treatments, and co-morbidities. Good quality 
retrograde and voiding “up and down” cystourethrography 
is again essential to locate and delineate the affected 
anatomy. Cystoscopy allows evaluation of the quality 
of the urethra and sphincteric function in addition 
to allowing identification of any calcifications, seed 

implants, vascular clips, or other foreign body material. 
CT and MR may be useful in complex scenarios such as 
concomitant rectourethral fistula. A urodynamic study can 
be performed when a small capacity or overactive bladder is 
suspected, such as in patients with a history of radiation or 
combination therapy.

Continence preservation in bulbomembranous stenosis 
patients with previous BPH surgery

Patients with removal of the internal sphincter mechanism 
by previous TURP or open simple prostatectomy (OSP) 
are at risk for incontinence following BMA. Utilizing the 
relatively recent anatomic discovery of the connective 
tissue sheath between the membranous urethra and the 
external rhabdosphincter, we developed a novel technique 
for intersphincteric bulbo-prostatic anastomosis that allows 
separation of the muscle from the urethral wall, enabling a 
sphincter-preserving primary anastomosis (8).  

Intrasphincteric bulbo-prostatic anastomosis (ISBPA) 
technique

Spl i t t ing of  the bulbospongiosus  muscle ,  bulbar 
mobilization (without detachment from the perineal body), 
and crural splitting are performed as described previously. 
The urethra is elevated with two vessel loops. A third vessel 
loop is used to retract the bulbar vessels posteriorly as 
described by Jordan et al. (Figure 5).

The membranous urethra is secured using a fourth vessel 
loop. The sheath surrounding the membranous urethra is 
then opened circumferentially at the bulbomembranous 
junction. The circular muscle fibers of the external sphincter 
are carefully reflected until the urethral wall is exposed 
and the connecting tissue plane is identified (Figure 6).  
The muscle is separated from the urethra along this plane 
by gentle blunt proximal dissection up to the prostatic 
apex until healthy urethra for use in the anastomosis is 
identified (Figures 7,8).

The anastomosis  is  performed at  the prostat ic 
membranous junction with six 5-0 poliglecaprone sutures 
incorporating the urethral wall, but not the muscle. Stitches 
are placed at the 12, 2, 4, 6, 8 and 10 o’clock positions. 
Since the bulb is still attached, the sutures at 2 and  
4 o’clock positions need to be transferred counter-laterally to 
complete and tie the parachute (Figure 9). After knot tying, 
the ring of sphincter muscle is anchored to the anastomosis 
site with three or four interrupted sutures (Figure 10). 
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ISBPA outcomes

We previously reported outcomes of 23 patients treated 
with ISBPA for membranous or bulbomembranous stenosis 
which developed following TURP (14 patients) or OSP (9 
patients) (54). All 23 patients were voiding stricture-free 
and 19 patients (83%) were completely dry or required only 
one security pad at mean follow-up of 34 months. 

Figure 7 Gentle blunt dissection is used to separate the urethral 
wall from the external sphincter.

Figure 5 The bulbar urethra has been mobilized and retracted 
laterally by two vessel loops (blue). The bulbar vessels are retracted 
posteriorly with another vessel loop (red). The intercrural space 
has been split in the midline (blue arrow) and the edge of the 
divided perineal membrane is visible at the bulbomembranous 
junction (yellow arrow).

Figure 6  Circumferential incision has been made at the 
bulbomembranous junction, the urethral wall is exposed, and the 
surgical plane is identified. Forceps are seen holding the muscle 
ring of the external sphincter.

Figure 8 A good caliber proximal urethral end is exposed.
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PUS following treatment for prostate cancer

PUS can result as a complication of radical prostatectomy 
(RP), radiation therapy (RT), focal ablative therapy, or 

combination therapy for prostate cancer. It can present with 
involvement of the bulbomembranous urethra, the prostatic 
urethra, or the BN.

PUS after RP usually present as a VUAS, also known 
as “BN contracture”, while PUS after primary RT or focal 
ablation most frequently involve the prostatomembranous 
or bulbomembranous urethra.

Incidence of PUS has been reported as 1–8%, but 
population-based studies found a higher 10-year cumulative 
incidence: RP (19.3%), RT (9.6%), RP + external beam RT 
(25.9%), and RT + brachytherapy (19.4%) (55). 

PUS after RP typically occurs within the first few months 
following treatment while RT-associated stenosis presents 
in a delayed fashion. VUAS rates after robotic assisted RP 
are lower compared to retropubic RP (5.8% vs. 14%), with 
reported rates as low as 1.1% (56). 

Endoscopic management of VUAS after RP or RT

While attempts at endoscopic management for PUS following 
PFUI are typically not advisable, initial management of 
VUAS is primarily conservative. Urethral dilation with 
or without periodic self-dilation by the patient has been 
found to be successful (49–90%) in RP-associated VUAS 
patients, particularly for early stenosis development (57,58).  
For more dense scars, deep cold knife direct vision internal 
urethrotomy is a second line options with moderate rates 
of success (37–50%) (59-61). Collins knife incision or 
transurethral resection of the scar can be considered for 
failures, but recurrence is high and there is risk of de novo  
incontinence (62). Incision with intralesional injection 
of mitomycin C may improve success (58%), but severe 
complications occurred in as many as 7% of patients (63,64). 
Recalcitrant failures (3–4 procedures) with or without 
incontinence should be considered for reconstruction.

Surgical reconstruction of PUS following prostate cancer 
therapy

Surgical reconstruction of RP-associated VUAS

Short VUAS above an intact sphincter, and without 
previous RT, can be reconstructed with a transabdominal, 
transpubic re-do vesicourethral anastomosis with a reported 
60–83% success, preserving continence in about 70% of 
patients (65) (Figures 11,12).

On the contrary,  longer stenosis  involving the 
membranous urethra, patients with previous incontinence, 
or patients with previous RT require reconstruction 

Figure 9 Anastomotic parachute stitches are placed in the normal 
urethral wall excluding the sphincter muscle.

Figure 10 The external sphincter muscle is anchored to the 
anastomosis with a few interrupted stitches.
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with a transperineal anastomotic urethroplasty. In these 
cases, post-operative incontinence is the rule, so staged 
placement of an AUS is anticipated. Reported success of 
the reconstruction is 80% and continence after AUS is also 
around 80% (66,67) (Figures 13,14).

Reconstruction of PUS after primary RT or focal 
ablation

PUS following RT is usually more extensive and complex, 
involving the membranous and/or prostatic urethra. Since 
the prostate is typically still in situ, the internal sphincter is 
functional and less incontinence can be expected.

First line therapy is conservative, however more repeated 
and invasive endoscopic procedures are frequently required 
and a lower success rate (40–50%) is obtained (68). 
Management of failures entails excision and primary anastomosis 
with about 70% success, though there is a 36–50% risk of  
de novo incontinence with 15% of patients requiring an  
AUS (69). 

Conclusions

Stenosis of the posterior urethra is a very difficult and 
severe condition that jeopardizes normal bladder emptying, 
urinary continence, and quality of life. Successful 
reconstruction is obtainable, but a demanding and complex 
surgical procedure is often required. As is typical in surgery, 

Figure 12 Transpubic vesicourethral re-do anastomosis allows 
continence preservation.

Figure 11 Short VUAS; note the intact membranous urethra and 
a good suprasphincteric urethral stump. VUAS, vesicourethral 
anastomotic stenosis.

Figure 13 Long prostatic membranous stenosis after prostate 
brachytherapy.

Figure 14 Total incontinence after transperineal bulbo prostatic 
reconstruction requires a delayed AUS. AUS, artificial urethral 
sphincter.
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the best operation is always the first, and failures entail 
a severe worsening of the ultimate prognosis. A detailed 
preoperative assessment and surgical plan are essential, as is 
the surgeon’s experience and expertise. Given the infrequent 
presentation of posterior urethral pathology, it is difficult 
for the general urologist to obtain the exposure necessary 
to achieve sufficient experience with the techniques for 
posterior urethral reconstruction. Therefore, proctored 
training at experienced tertiary referral centers is strongly 
advised.
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