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Abstract: Recurrent male anterior urethral stricture disease is a complex surgical challenge 
that should be managed by reconstructive urologists with experience in stricture manage-
ment. Diagnosis of recurrence requires both anatomic narrowing and patient symptoms 
identified on validated questionnaires, with limited role for intervention in asymptomatic 
treatment “failures”. Endoscopic management has a very specific role in recurrence, and the 
choice of technique for urethroplasty depends on pre-operative urethrography and cysto-
scopy. Surgical success depends on addressing patient concerns, complete stricture excision, 
tissue quality optimization, and the use of multi-stage repair when indicated. Augmentation 
with genital skin flaps and/or grafts is often required, with buccal mucosa as the ideal graft 
source if local tissue is compromised. Salvage options including urinary diversion and 
perineal urethrostomy must also be considered in debilitated patients with severe disease 
or repeated treatment failures. Unique patient populations including patients with hypospa-
dias and lichen sclerosis are among the highest risk for repeated recurrence and require 
special care in surgical technique, graft selection, and post-operative management. 
Keywords: salvage urethroplasty, revision urethroplasty, lichen sclerosis, hypospadias

Introduction
Male urethral stricture disease (USD) is a complex and heterogenous clinical entity 
with a wide variety of etiologies and presentations. It is an often underappreciated 
cause of patient morbidity and healthcare expenditure, with an estimated incidence 
as high as 0.6 to 1.2% even in developed countries.1–3 Impacts on patients include 
lower urinary tract symptoms (LUTS) including dysuria, recurrent urinary tract 
infections (UTI), and in some cases upper tract degeneration and even renal 
failure.4,5 The etiology of USD varies across care settings, with untreated sexually 
transmitted infection more common in low- and middle-income countries, and 
iatrogenic USD from instrumentation or chronic catheterization rising in incidence, 
particularly in developed countries.3,6–8 External trauma to the perineum or pelvis is 
another important cause, as is radiation to the prostate or pelvic structures.3

Management options for primary USD include simple dilation, endoscopic 
treatments including direct vision internal urethrotomy (DVIU) or urethral dilation 
and open repair or urethroplasty.5,6,8 Depending on the etiology and severity of the 
stricture and the choice of initial management, success rates after primary inter-
vention can range widely, from approximately 20–90% (See Table 1).3,9–11 

However, for many patients USD recurrence is a likely outcome of the initial 
procedure, particularly with endoscopic management options. Recurrence rates 
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following endoscopic treatments range between 23 and 
92%,5,12 and are even higher with multiple endoscopic 
procedures, eventually approaching 100%.6,13,14 Across 
all studies, risk factors for USD recurrence include stric-
ture length, smoking, obesity, diabetes mellitus, congenital 
malformation such as hypospadias, presence of chronic 
inflammatory conditions such as lichen sclerosus (LS), 
and previous attempts at management, particularly with 
augmentation or substitution urethroplasty.5,15–18 

Particularly in patients at elevated risk of recurrence, 
these data support close follow-up and evaluation for 
possible treatment failure after primary urethroplasty.

Current literature on USD management suffers from 
limited quality of data and a diverse patient population. 
Very few randomized controlled trials exist, and there 
remain difficulties in assigning patients to meaningful 
categories given the immense variability in previous man-
agement, size and location of stricture, and in the defini-
tions of treatment “success”.6 Recurrent USD offers 
particular challenges in both diagnosis and in choosing 
the appropriate therapeutic intervention. Much of the man-
agement of recurrent USD is still currently guided by 
expert opinion given the limitations of current literature.5 

However, this review attempts to summarize the contem-
porary data available and to discuss the identification, 
evaluation, and management of recurrent USD.

Definition of Recurrence
The definition of USD recurrence is still relatively variable 
across the existing literature. The “classic” and most com-
monly used definition is the need for operative re- 
intervention4,15,32 which has the benefit of being easily 

measurable but fails to capture the complexity of 
recurrence.5,33 Because many patients with recurrent 
USD and severe symptoms may elect to avoid surgery 
for a variety of reasons, this definition is at best 
a subjective measure of treatment failure.34 Due to these 
limitations there continues to be a need for a more useful 
and accurate definition of treatment failure and/or USD 
recurrence that encompasses the patient experience as well 
as physical changes within the urethra.

Anatomic Failure
USD is fundamentally a narrowing of the urethral lumen 
from its average physiologic diameter of approximately 
24–26 French (Fr). Recurrent narrowing after intervention 
is thus a reasonable definition of USD recurrence. Various 
cutoff points for defining recurrence have been proposed, 
including 9,35 14,36 and 16 Fr.33 Primarily these values are 
designed to pre-empt the recurrence of obstructive voiding 
symptoms; historical estimates place the diameter at which 
obstructive symptoms occur at approximately 10 Fr, though 
this number has never been truly validated.37 Urethral cali-
bration with sounds is theoretically an appropriate method 
for evaluating stricture diameter, but the possibility of unin-
tentional trauma precludes its widespread use. The gold 
standard definition for anatomic USD recurrence is most 
commonly the failure to pass a cystoscope (typically 
16–17 French) through the stricture without force.33,36,38 

This definition has the advantage of being a clear binary 
without any differences in measurement accuracy inherent in 
the various imaging tools and without the high risk for 
urethral trauma introduced with calibration using sounds. 
The disadvantages are the need for secondary imaging 
after cystoscopy to identify the proximal extent of the stric-
ture if the cystoscope cannot pass through the narrowed 
lumen as well as cost and patient discomfort.

Imaging can be another valuable tool in identifying and 
assessing treatment failure. Classically retrograde urethro-
graphy (RUG) has a sensitivity of 75–100% in identifying 
primary USD.36,39 Some studies have questioned the value 
of RUG over other screening tools in identifying 
recurrence,35 but it is still common practice both as 
a primary screening tool and as the initial test after symp-
tom-based screening identifies potential recurrence.32 

Adjunct voiding cystourethrogram is similarly commonly 
used for screening, with particular value in assessing poster-
ior USD.39 These techniques have the primary advantage of 
allowing the clinician to identify asymptomatic USD, and to 

Table 1 Recurrence Rates After Initial Repair Based on 
Anatomic Location and Surgical Technique

Stricture Location Surgical 
Technique

Recurrence 
Rate

Bulbar EPAa 5–20%5,6,11,19

BMGb 12–19%20–22

Penile skin graft 16–18%22

Penile Multiple 16–27%5,23,24

BMG 7–30%24,25

Skin flap 12–14%25,26

Meatal/Fossa Navicularis Meatotomy 2–15%27–29

BMG 7–44%29–31

Skin flap 4–17%29,31

Notes: Excision and primary anastomosisa. Buccal mucosal graftb.
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evaluate the entire length of the urethra simultaneously in 
order to plan a potential revision operation (Figure 1).

Magnetic resonance imaging (MRI) evaluation of USD 
is rarely employed given the expense of this diagnostic 
tool and the widely available and less expensive alterna-
tives. It is primarily used in oncologic USD to evaluate 
surrounding disease, and may be useful in complex trau-
matic USD with large urethral gaps or obliteration.6 

Computed tomography (CT) may be useful in evaluation 
of fistulae resulting from USD, but is rarely employed for 
primary evaluation of the urethra.6

Cystoscopic and imaging definitions of anatomic failure 
offer a valuable tool to reconstructive urologists attempting 
to measure their surgical success and to compare the failure 
rates of different surgical techniques. However, there 
remains the question of how to interpret the high rate of 
asymptomatic “failures”, estimated to be up to 35% of USD 
recurrences.38 Kessler et al found that 80% of the patients 

they defined as anatomic failures were “satisfied” or “highly 
satisfied” with their surgical outcome.40 In addition, in the 
setting of high patient-reported success rates, using cysto-
scopy as a screening tool in asymptomatic patients may 
subject up to 84% of men to an unnecessary procedure, 
increasing the risk of UTI and other complications of cysto-
scopy in addition to patient dissatisfaction.32

Functional Failure
The need for re-intervention should be based on the presence of 
patient symptoms in the setting of radiologic or cystoscopic 
abnormalities.10 There have been multiple attempts to create 
a definition for treatment failure in terms of patient experience, 
with the earliest attempts using pre-existing tools to evaluate 
urinary symptoms after USD intervention. The American 
Urological Association (AUA) Symptom Index has been 
used in several studies, with patient-reported failure to improve 
after intervention showing good sensitivity to identify 

Figure 1 Urethrogram images of four representative patients with USD (arrows identifying strictured areas). (A) 46-year-old male with 3 cm meatal fossa stricture after 
failed meatoplasty. (B) 67-year-old male with recurrent bulbo-membranous stricture after brachytherapy for prostate cancer. (C) 24-year-old male with penile stricture and 
urethral diverticulum in the setting of previous penoscrotal hypospadias and multiple reconstruction attempts. (D) 39-year-old male with rapid recurrence after EPA (not 
suitable for DVIU).
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recurrent urethral narrowing.4,13,41 Similarly, the International 
Prostate Symptom Score has been used with varying degrees 
of success to screen for recurrence.33,42 There have been multi-
ple attempts to form a more systematic questionnaire targeted 
to USD-related obstructive voiding symptoms, most notably 
the Patient-Reported Outcome Measure (PROM) generated by 
Kessler et al in 2002 and the Urethral Stricture Surgery PROM 
generated by Jackson et al in 2011.40,43 Both of these showed 
robust improvements in patient symptom scores after success-
ful urethroplasty and were effective in identifying symptomatic 
treatment failures.44 Importantly, symptomatic failures without 
imaging or cystoscopic evidence of recurrence should always 
undergo evaluation for bladder pathology that can mimic USD.

However, it is also important to note that some failures 
of urethroplasty can occur in the absence of obstructive 
voiding symptoms: reduced sexual function, pain, poor 
cosmesis, and altered voiding quality are also important 
indicators of a treatment failure.44 These quality of life 
measures often have an equal or larger role than objective 
voiding dysfunction in determining patient satisfaction 
with a surgical procedure.45 There is currently an ongoing 
attempt to devise a comprehensive PROM specific to USD 
that encompasses all of these potential factors; the patient- 
centered outcome measure in development by Breyer et al 
that is currently being validated for use, called the Urethral 
Stricture Symptoms and Impact Measure (USSIM).46 This 
questionnaire was generated through an intense process of 
patient and surgeon interviews and may offer the next step 
in systematically assessing patient factors relevant to treat-
ment success or failure.

The importance of a multifactorial approach to manage-
ment is evident in the recent randomized control trial by 
Goulao et al comparing DVIU with open urethroplasty in 
recurrent bulbar USD.47 Open surgery resulted in fewer recur-
rences and interventions (consistent with previous data), but 
showed no differences in the profile of a validated PROM 
between the two randomized groups over 24 months. Both 
subjective and objective measures are clearly needed to mean-
ingfully define treatment success or failure in recurrent USD.

Management Approach
The management of recurrent USD is dependent on multi-
ple variables, including the location and severity of the 
stricture, the age and goals of the patient, and the initial 
surgical technique. As discussed above, for nearly all 
recurrences after DVIU or dilation, the most effective 
method is to proceed to open urethroplasty, given the 
poor results of continued endoscopic management.5,6,12,13 

This is also in line with current American Urologic 
Association (AUA) guidelines on male USD.48 Once the 
decision is made to proceed to urethroplasty, the details of 
the recommended surgical repair will depend on the loca-
tion of the stricture, quality of surrounding tissue, under-
lying pathology and surgeon preference, though some 
general principles will be discussed below. Any repeat 
intervention should also be delayed to allow for full 
maturation of the stricture, a process that may take up to 
three months after surgery or recent cystoscopic passage.6

It is important to note that there may be different categories 
of recurrence after primary urethroplasty. Kahokehr et al iden-
tified two separate types of USD recurrence after bulbar ure-
throplasty; one focal and annular and the other a stricture of the 
entire operative area, theorized to be a result of diffuse ische-
mia (Figure 1D).19 The authors demonstrated good success 
(~78%) with a single endoscopic procedure in recurrent 
patients with focal USD, with most failures being in patients 
with longer, more occlusive pathology. Based on these results 
they recommended DVIU or dilation only for these focal 
strictures and reserving revision urethroplasty for longer, 
more involved recurrences. In general, the literature supports 
this management strategy, with reported success rates of DVIU 
after urethroplasty higher than in primary USD and ranging 
from 34% to 60.5%.11,21,49,50 The viability of endoscopic 
treatment for recurrent bulbar USD in particular is also sup-
ported by the OPEN trial with equivalent PROM measures 
after randomization to DVIU or urethroplasty.47 Based on 
these data, it seems likely that many patients with recurrence 
after urethroplasty will benefit from endoscopic management 
as an initial attempt, particularly if the nature and extent of the 
stricture is assessed with imaging and/or cystoscopy and 
appears amenable to DVIU. Notably, several authors in the 
field recommend against DVIU for primary or recurrent USD 
in the penile urethra due to the increased likelihood of spon-
giofibrosis and thus recurrence.5,48 Therefore, recurrences that 
are short, annular or “veil-like,” and located in the bulbar or 
posterior urethra are the best candidates for attempted endo-
scopic re-intervention.

After a failed endoscopic treatment or if a longer and more 
complex recurrence is identified, open repair is the best option. 
However, it is critical to assess the stricture in its entirety as 
well as to identify the operative details of the initial urethro-
plasty in order to optimize the success of the second procedure. 
There are several general concepts that are important to apply 
to revision urethroplasties (Table 2). Most importantly, the 
success of revision depends on the vascular supply to the 
affected area, which was likely compromised by the initial 
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surgery, and every attempt should be made to avoid further 
compromise to the vascular bed.10,51 This is accomplished with 
meticulous dissection in the strictured area and delicate tissue 
handling with careful attention given to minimizing cautery 
wherever possible.23,52 Avoiding the use of transecting techni-
ques can also help to optimize the quality of the vascular bed 
after revision, though in densely fibrotic and circumferential 
USD this is often unavoidable.51

Other important concepts include the benefit of excising 
any observed spongiofibrosis, particularly in the setting of 
traumatic USD.19,53 This avoids the poor tissue healing char-
acteristic of scar tissue, reducing the size and density of any 
reactive urethral narrowing during post-operative healing.51 

Urethral mobility is also often reduced in the setting of prior 
operation; most experts recommend minimizing tension at the 
new repair site by fully mobilizing the proximal and distal 
urethral segments, both for anastomotic and augmentation 
techniques.2,48,54 To minimize blood supply disruption, ventral 
attachments can be disrupted while preserving the dorsal 
vascular bed and corporal attachments.53 This mobilization 
will avoid tension on the repair and may help to minimize 
trauma during erection and help to avoid resulting disruption 
or fibrosis.2 In addition, one must always be aware that revi-
sion urethroplasty may be complicated by reduced options for 
graft sources, necessitating greater creativity and more thor-
ough preoperative planning.4 Alternative options for graft 
harvest sites are discussed in a separate section below.

Meatus/Fossa Navicularis
The etiology and pathology of distal penile USD differs from 
those in other areas of the pendulous urethra, with iatrogenic 
causes and LS (discussed below) predominating (Figure 1A). 
Management is also different, with DVIU quite difficult or 
impossible due to the anatomic location and the reduced vas-
cularity resulting from a deficiency of spongiosum tissue.29 For 
short fossa navicularis or meatal USD, meatotomy is classi-
cally performed with good success, though the recurrence rates 
are significantly higher than with true meatoplasty.27 Due to 
this high failure rate, meatotomy is not considered appropriate 
initial management for recurrent USD except in special 

circumstances. For recurrent meatal or fossa navicularis USD 
flap urethroplasty (most commonly fasciocutaneous ventral 
transverse island skin flap) has a longstanding record of suc-
cess and is an excellent option if adequate source tissue is 
available.29,31 If local flaps have been exhausted or are contra-
indicated due to LS, buccal mucosal graft (BMG) can be used 
in these distal areas though more complex techniques are 
required, including double grafting with or without the creation 
of glans wings to enhance vascular support to the new 
grafts.28,55,56

Penile Urethra
Penile USD often requires the most complex and difficult of 
repairs because of poor vascularization and trends towards 
longer, more fibrotic strictures that are also more likely to 
recur (Figure 1C).3 Most commonly, these revisions are 
approached with one-stage substitution or augmentation ure-
throplasty or two-stage repair, with BMG as the ideal graft 
tissue source.10 Success rates are very mixed, with reports of 
18–20%49 in some groups and 68–71%57,58 in others. The 
extreme variability of penile USD and the high degree of 
overlap with hypospadias and LS makes it difficult to accu-
rately compare techniques or success rates in this population. 
In general, the literature supports complex single or multistage 
repair with BMG as the best option for these often-complicated 
recurrent USD. If onlay grafting is performed, it may be 
reasonable to attempt either a different technique entirely or 
to change the location of the graft onlay (ie, dorsal when the 
primary repair was ventral).51 Notably, the type of previous 
repair seems to influence success rates of revision urethro-
plasty, with primary BMG augmentation appearing to offer 
the best chances of a successful revision procedure.59

In the most complex of penile USD, vascularized pedicle 
fasciocutaneous flaps offer another management option with 
good durability and success rates, particularly in the setting of 
advanced scarring and poor vascularity such as occurs with 
heavily operated tissue or after radiation.4 However, the surgi-
cal challenge of this technique is considered to be much higher 
with longer procedural times and increased complications 
including skin necrosis and fistula formation.2 Common 
sources for flaps are penile shaft skin and preputial skin (pre-
pared and transplanted with underlying dartos fascia), though 
depilated scrotal skin can be used in particularly complex or 
recurrent USD.6 Tubularized flaps (or grafts) should be 
avoided if at all possible due to the higher risk of re-stenosis 
when compared to onlay repair.48

Long-term success rates with fasciocutaneous flaps are 
relatively similar to grafting at 85–95% in high-volume 

Table 2 Key Surgical Concepts in Revision Urethroplasty

1. Optimize remaining vascular supply and avoid further compromise

2. Avoid transecting techniques and electrocautery

3. Excision of all fibrosis prior to repair

4. Fully mobilize urethra and avoid tension on closure

5. Thorough operative planning with multiple “bail-out” options
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centers,3,4,60 though some studies report lower success rates 
below 80%10,49,61 and controversy still exists over the true 
comparison of these options with proponents on both sides. 
Due to the steep learning curve, questionably lower success 
rates and higher complication rates, this technique is much less 
common than it has been historically.62 In many complex 
patients, local tissue including foreskin and penile skin have 
been exhausted or are of poor quality, limiting the applicability 
of flap techniques. In addition, as this technique has lost 
popularity there is a global lack of training for contemporary 
reconstructive urologists interested in learning classic 
techniques.

Bulbar Urethra
In bulbar USD, the success rates tend to be higher due to 
the more favorable nature of this urethral territory with 
good vascular supply and easy mobilization of tissue 

(Figure 1B). This area also has the widest variety of man-
agement options available, with excision and primary ana-
stomosis and substitution urethroplasty (usually with BMG) 
as the most commonly reported.51,63 Using either technique, 
the success rates in recurrent USD are equivalent and 
remain high, reported as an 85–95% success rate in most 
studies.53,57,58,63 A recent meta-analysis by Jasionowska 
(2019) reported success rates of 58–100% for recurrent 
bulbar USD using both EPA and BMG techniques.10

Panurethral Stricture
Panurethral stricture management requires more surgical flex-
ibility and comfort with a wide range of techniques. Kulkarni 
et al recommend a single stage, one-sided dissection with 
BMG and had excellent success rates of 61.5% in revision 
urethroplasties.23 These single-stage techniques are likely pos-
sible in selected patients with a reasonable urethral caliber, no 

Figure 2 The authors' treatment algorithm for recurrent stricture based on anatomic location and other characteristics. 
Abbreviations: BMG, buccal mucosal graft; PU, perineal urethrostomy; PROM, patient-reported outcome measures; RU, retrograde urethrogram; LS, lichen sclerosus; 
EPA, excision and primary anastomosis; DVIU, direct vision internal urethrotomy.
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areas of total obliteration, and a healthy-appearing urethral 
plate.64 However, more commonly performed is a two-stage 
urethroplasty given the extent of diseased urethra and the like-
lihood of recurrence with less definitive management65,66 

Occasionally more aggressive options are warranted, with 
some authors recommending mesh grafting from the inner 
thigh.58 Overall results continue to be poor even after complex 
multi-staged repair in these patients, with the location, extent of 
disease, and likely association with chronic inflammation con-
tinuing to elevate the risk of recurrence.5,15 These patients will 
often end up resorting to salvage options, discussed below.

Short bulbar strictures are often the least likely to recur and 
the most responsive to endoscopic or non-grafted urethro-
plasty. Longer, more complex USD involving the penile ure-
thra is more likely to recur and responds better to augmented or 
two-stage procedures. However, there exists no level one evi-
dence to support these management choices given the current 
limitations of the literature. The optimal operative course, 
particularly for non-standard patients, is still primarily based 
on surgeon experience and expert opinion. Further studies, and 
particularly more rigorous definitions of stricture classification 
and success, are needed to determine the truly optimal manage-
ment strategy for certain USD cases. Nonetheless, certain 
authors have tried to systematize the expert recommendations 
that exist within the field, with algorithms designed to assist 
reconstructive decisions for USD; we present an updated, 
comprehensive algorithm (Figure 2).

Alternative Graft Options
There are situations in which an augmented graft techni-
que is ideal for the management of a particular patient and 
the most commonly utilized graft source – BMG – is 
unavailable, either due to previous harvesting or due to 
damage from smoking or disease. In these situations, there 
are multiple alternative graft sources that can be consid-
ered depending on the specific clinical situation. Important 
to note in cases where BMG has been exhausted due to 
prior attempts but the oral mucosa is undamaged by smok-
ing or inflammatory disease, lingual grafts are an excellent 
option and have shown equivalent success rates to BMG 
across multiple studies.67 Extragenital skin is often the first 
choice for longer, more complicated USD when BMG is 
unavailable. Postauricular68,69 and abdominal wall70 skin 
have shown excellent results with large harvests and mini-
mal morbidity, though LS involvement can lower success 
rates significantly.71 In order to avoid potential complica-
tions of hair growth within the neo-urethra, split-thickness 

skin grafting can be used which has the added advantage 
of reduced harvest site scarring.6,72

In extreme cases, there are other sources of graft mate-
rial that can be considered. Bladder mucosa has many 
favorable properties including inherent tolerance of urine 
exposure and large graft segment harvest without signifi-
cant harvest site morbidity.73,74 However, it classically 
requires open surgical harvest and suffers from higher- 
than-average complication rates, making it a last resort 
typically reserved for severe proximal hypospadias and 
other major congenital malformations.67,75 Colonic and 
rectal mucosa, harvested after either sigmoid resection or 
transanal endoscopic mucosal resection, offers another 
excellent graft choice for long, complex USD that has 
failed previous management attempts with long-term suc-
cess rates comparable to other graft sources at ~85%.76,77

In the future, tissue engineering will likely offer 
custom graft material without the morbidity of tissue 
harvest, though these techniques remain experimental 
for the time being. One experimental option that shows 
promise is liquified BMG which can be injected into 
urethrotomy sites. This injection decreases recurrence 
rates after DVIU in animal models and has been trialed 
in humans with promising but mixed results.78,79 Also 
available are solid tissue constructs or scaffolds, poten-
tially seeded with autologous cells, designed to simulate 
native urethral mucosa.67 These grafts can be constructed 
from decellularized natural scaffolds (generally bladder, 
small intestine, or dermis) or fully synthetic polymers 
and then seeded with cells harvested from bladder 
biopsy, voided urine, or other sources.80 Decellularized 
scaffolds work well for short strictures with fewer side 
effects and more reliable construction, but cellularized 
matrices offer better uptake and reduced rates of stric-
ture, at least in animal models.67,80,81 To date there are 
no large human trials with any of these novel grafts and 
widespread adoption is likely still many years away 
given the regulatory, financial and engineering chal-
lenges associated with this new technology.

Salvage Options
There are occasional situations in which revision urethro-
plasty or DVIU is no longer a viable option. This occurs 
most commonly with USD that has failed multiple opera-
tive attempts at repair, and the resulting fibrosis renders 
reoperation technically impractical or impossible. In addi-
tion, changes in patient status or goals of care may render 
the indicated operation inappropriate for a particular 
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patient. In these cases, special consideration must be given 
to palliative DVIU, perineal urethrostomy, or urinary 
diversion, each of which plays a role in certain patient 
groups.

Palliative DVIU may be undertaken in patients who are 
medically unfit for definitive urethroplasty but who still 
have smaller, more manageable USD that can be tempor-
ized with an endoscopic procedure.82,83 These patients will 
by definition need a series of procedures in order to main-
tain urethral patency but may enjoy an improved quality of 
life in periods between recurrences. Another temporizing 
option is self-dilation with clean intermittent catheteriza-
tion, with or without intraurethral steroid administration. 
This has high success rates over the short term, particu-
larly in LS-related USD, and can avoid the need for 
surgical intervention.84

Perineal urethrostomy (PU) is another salvage option 
in patients with complicated anterior urethral or panure-
thral disease. This is occasionally performed as the first 
stage of a multi-stage surgery, but can also be used as 
definitive treatment for complex repairs. Several case stu-
dies have high proportions of patients that defer the second 
stage of a multistage urethroplasty due to satisfaction with 
PU. In the setting of definitive repair, satisfactions rates 
with PU are high at approximately 97–100%85,86 with 
improved urinary function and no changes in erectile 
function.42 In addition, this operation has high success 
rates of 70–95%, with revision rates the same or lower 
than complex anterior reconstructions.42,86 It can be per-
formed as an outpatient procedure, with more rapid return 
to activities of daily living, catheter-free voiding, and 
erectile function.87 Finally, PU maintains the distal urethra 
available for future reconstruction if patient goals change 
with time. Notably, in cases of pelvic trauma with damage 
to the perineum and the bulbar urethra success rates of PU 
may be lower and patients should be carefully selected to 
maximize success rates.85

Abandonment of the urethra and urinary diversion 
should only be considered as a last resort when all 
other methods, including consideration of PU, have 
failed.5,21 This is more likely to occur with complex 
posterior USD, or with heavily irradiated or fibrotic 
tissue that has already undergone repeated interventions 
leading to a devastated urethra. In these settings, 
Mitrofanoff appendico-vesicostomy is the most com-
monly used surgical option, and if necessary is likely 
to greatly improve patient quality of life after successful 
diversion. However, if a patient wishes to pursue more 

physiologic voiding in the setting of devastated urethra, 
there are case reports of intestinal and appendiceal free 
flaps used to repair particularly complex posterior USD 
in carefully selected patients.88,89 These approaches 
require microvascular anastomotic techniques to support 
the flap, staged reconstruction, and particular surgeon 
expertise, often in collaboration with other specialized 
surgeons including plastic surgery.

Special Cases
In addition to failed repairs, there are several situations 
that require specialized training in order to optimize man-
agement. These include hypospadias-related anterior USD 
and LS-related USD.

Hypospadias
Initial surgical management of hypospadias in children is 
often complicated by development of USD, with rates 
ranging from 6% to 12% that may require repeated inter-
ventions as an adult.17,52,90 The factors influencing the 
high rate of recurrent USD in this patient population 
include the initially poor tissue quality as well as the 
reduced vascularity of the malformed and surgically 
altered distal urethra and corpus spongiosum.91 The lack 
of normal spongiosum may predispose the urethra to 
trauma during voiding, erection and sexual activity, lead-
ing to recurrent fibrosis and stricture.92

These factors also complicate any operation aiming to 
address recurrent USD. In a series of 60 adult patients 
undergoing revision hypospadias repair, Barbagli et al 
achieved a 75% success rate using either one-stage or 
multi-stage urethroplasty, primarily with BMG.92 In 
a larger retrospective review of revision hypospadias pro-
cedures, Barbagli et al found success rates of 90.4% with 
single-stage procedures and 83.9% in staged repairs.93 

These results are consistent with other large cohorts in 
the literature, which tend to have relatively good success 
rates between 84.9% and 90% in high-volume centers.32,91 

For a long meatal/fossa navicularis stricture after failed 
hypospadias repair, a two-stage reconstruction with BMG 
and concomitant repair of any residual chordee is the 
preferred treatment option. Excision and primary anasto-
mosis, while generally not recommended in the penile 
urethra due to chordee risk, is contraindicated in patients 
with a history of hypospadias repair; these patients lack 
vascular anastomoses with the corpora cavernosum and 
may lose all perfusion to the distal urethra after 
transection.2 Synchronous USD in the bulbar urethra can 
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be addressed with a variety of augmentation techniques, as 
discussed above. In particularly severe cases or after mul-
tiple unsuccessful procedures, salvage options are more 
often required in hypospadias patients. Perineal urethrost-
omy is an excellent choice in these patients and allows 
diversion away from poor-quality and over-operated distal 
urethra.86,94

Lichen Sclerosus
LS is a chronic inflammatory disorder of genital skin of 
unclear etiology that is highly associated with USD, 
with 20% of patients having urethral involvement 
(Figure 3A).95 Notably, the disease progresses from the 
meatus proximally and thus always has penile involve-
ment, though it can cause pan-urethral stricture (Figure 
3B) and in fact is the leading cause of this severe form 
of USD.18,23 Historically, recurrence rates ranged from 
50% to 100% after primary urethroplasty because of the 
use of genital skin flaps or grafts that were prone to 
involvement with LS,96 prompting strong recommenda-
tions against continuing this practice during 
reconstruction.4 With more modern techniques recur-
rence rates are still high; Meeks et al found that LS 
increased the rate of recurrence after distal urethroplasty 
from 7.5% to 20.5% even after all involved tissue was 
excised.31 Similar recurrence rates are reported from 
other groups, ranging from 18% to 27%.23,87,97,98

Management of recurrent USD is difficult and techni-
cally complex. For both primary and recurrent USD with 

LS involvement, multi-stage urethroplasty is generally 
preferred.3,91 Grafts cannot come from genital or extra- 
genital skin and BMG is the most common alternative. 
Kulkarni et al recommend a single endoscopic treatment 
for short, focal stricture recurrences and then ventral 
patch with BMG for longer strictures or those that fail 
endoscopic management.23 In light of the inflammatory 
nature of LS and high recurrence rates, some experts 
recommend excision of the entire segment of involved 
urethra, though this can limit the caliber of the final 
repair and the necessity of this step is currently debated 
in the literature.18,31 Salvage PU is an excellent choice in 
LS patients and should also be considered as part of the 
staged procedure for LS-related recurrent USD; diversion 
of urine away from LS-involved skin has resulted in 
desiccation and occasional resolution of LS.85–87 Short- 
or long-term diversion with PU also maintains the distal 
urethra for use in future consideration of formal 
reconstruction.

Conclusions
Identifying treatment failure after initial USD surgery 
requires balancing both anatomic and functional failure. 
Leading authors in the field specifically recommend a two- 
tiered approach to management, with attempts to target 
functional failures for re-treatment, and to monitor for 
anatomic recurrence to evaluate and compare surgical 
techniques.33,44 It is critical to use disease-specific 
PROMs and to thoroughly evaluate possible recurrence 

Figure 3 (A) 40-year-old male patient with severe LS affecting the peri-genital skin in addition to the meatus. Photo courtesy of Dr. Cooper Benson. (B) Retrograde 
urethrogram of a 51-year-old male with panurethral stricture as a result of LS involvement.
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with urethrography and cystoscopy in order to appropri-
ately plan for the management of any recurrent USD.

There are very few universal principles to apply to the 
management of recurrent anterior USD (Table 2), and the 
surgeon must be both prepared and flexible in order to 
maximize their chances of success. Meticulous preoperative 
planning with imaging and/or cystoscopy, and patient his-
tory is critical, as is the utilization of techniques most suited 
to the anatomic location and severity of the disease. It is 
important to plan for and discuss multiple graft sources as 
well as salvage options in certain patients. Highly complex 
pan-urethral USD should primarily be managed in high- 
volume centers with expertise due to the high rates of failure 
and the limited repair options available.

In this particular patient population, lifelong postopera-
tive surveillance is appropriate.5 Increased frequency and 
attention to avoid attrition is even more important in 
patients with LS given the extremely high rates of recur-
rence as well as the risk of malignancy.99
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