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Urethral Stricture:  
Etiology, Investigation and Treatments
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SUMMARY
Background: Urethral stricture is a narrowing of the ure -
thra due to scar tissue, which leads to obstructive voiding 
dysfunction with potentially serious consequences for the 
entire urinary tract. Its prevalence among men in indus-
trial countries is estimated at 0.9%. It produces obstruc-
tive and irritative urinary symptoms and can ultimately 
 impair renal function. Urethral strictures can be caused by 
diagnostic or therapeutic urological procedures. These 
procedures are being performed ever more commonly, 
 because the population is aging; thus, urethral strictures 
will probably become more common as well.

Methods: We selectively reviewed pertinent original ar-
ticles and meta-analyses (1995–2012) on the causes, 
diagnostic evaluation, and treatment of urethral strictures, 
which were retrieved by a search in the PubMed database. 

Results: Most of the relevant publications are reports of 
retrospective studies from single centers. Only a few pro -
spective randomized trials and structured reviews are 
available. The overall level of the scientific evidence is low. 
45% of urethral strictures are iatrogenic, 30% idiopathic, 
and 20% due to bacterial urethritis. Strictures are diag-
nosed with a flow test and a retrograde urethrogram. 
Short bulbar strictures can be treated endoscopically. For 
recurrent and complex strictures, only open urethral sur-
gery can reliably and permanently remove the infravesical 
obstruction.

Conclusion: Urethral strictures must be recognized and 
treated so that their most serious long-term complication, 
impaired renal function, can be prevented. The clinical 
utility of urethrotomy is limited by a high recurrence rate.
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A  urethral stricture is a narrowing of the urethra 
caused by scarring, which functionally has the 

 effect of obstructing the lower urinary tract. The conse-
quences of this obstruction can enormously impair the 
patient’s quality of life by causing micturition distur -
bances; they can also damage the entire urinary tract, 
resulting in loss of renal function. It is therefore essen-
tial that urethral strictures, which can occur at any age 
and in either men or women (though they are much 
rarer in women), are recognized early and appropriately 
treated. The prevalence in industrial countries is 
 estimated at around 0.9% (1).

Morphologically, the stricture is an alteration of the 
urethra by scarring (2). In men, the corpus spongio-
sum—in which the urethra is embedded—is also 
 involved in the scarring. This spongiofibrosis is a reac-
tion to various extrinsic irritants and can lead to com-
plete replacement of the spongy tissue by scar tissue.

This disease entity can be a clinically relevant 
 problem in patients with a urological medical history, 
since the development of urethral stricture may be 
 related to endourological diagnostic procedures and 
treatments (3).

Etiology
Almost all strictures for which a cause can be identified 
are acquired (3, 4). The largest group (45%) are iatro-
genic and result from urethral manipulations (traumatic 
indwelling catheter, transurethral interventions, correc-
tion of hypospadias, prostatectomy, brachytherapy) (3, 
4). Thus, for example, the incidence of urethral stricture 
after transurethral prostate resection (the most common 
prostate intervention) is 3% to 5% (5, 6). Another cause 
of urethral stricture is traumatic urethral rupture associ-
ated with pelvic fracture. Bacterial urethritis can also 
lead to stricture (around 20% of cases); classically, 
these are cases of untreated gonorrhea. Another inflam-
matory disease associated with (distal) urethral 
 stricture is balanitis xerotica obliterans, a chronic in-
flammatory disease whose exact etiology is unknown (7).

Around 30% of urethral strictures are idiopathic (3). 
In these cases the most likely trigger is considered to be 
some forgotten minor trauma that occurred a long time 
in the past (e.g., perineal injury while riding a bicycle) (8). 

Patient age is also relevant in deciding on the cause 
of a stricture: In patients younger than 45 years, 
 hypospadias correction and pelvic trauma are most 
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commonly defined as the cause, while transurethral in-
terventions are most common in those aged over 45 (3).

The urethra is divided into different segments that 
are involved in stricture with varying frequency 
 (Figure 1). The segments passing through the prostate 
(prostatic urethra) and pelvic floor musculature 
 (membranous urethra) are referred to collectively as the 
posterior urethra, while the anterior urethra is made up 
of the segment fixed to the pelvic floor (bulbar urethra) 
and the segment passing through the pendulous portion 
and glans penis (penile and glandular urethra).

Bulbar strictures are most common (around 50%), 
followed by penile strictures (around 30%) and 
 strictures of the navicular fossa (around 20%) (4, 9). 
Strictures in the posterior urethra are rare and result 
either from traumatic urethral rupture or from radio-
therapy for prostate cancer (8, 10).

Symptoms
The main symptoms of urethral stricture are those of 
obstructed and irritated micturition, with increased uri-
nation time and a feeling of incomplete bladder empty-
ing, combined with increased micturition frequency 
and urgency (4). Particularly in patients who have pre-
viously undergone transurethral interventions or had a 
long-term indwelling catheter during treatment for 
 another disease, these symptoms should suggest the 
possibility of stricture (Table 1).

Presenting symptoms may also be those of typical 
sequelae such as prostatitis or epididymitis (4). Some 
patients do not present until they have acute urinary re-
tention, since early on during stricture formation, the 
urinary bladder can compensate for the raised infravesi-
cal resistance by detrusor hypertrophy. This leads to a 
rise in intravesical pressure during urination, and may 
be noticed on ultrasonography as a thickening of the 
bladder wall. Later, decompensation of the voiding 
function and incomplete voiding will occur, which may 
develop into complete urinary retention. In the end, 
these changes can lead to secondary urinary tract ob-
struction or high-pressure reflux, either of which may 
lead to loss of kidney function (11).

Diagnosis
In addition to the typical history, urethral stricture can 
be diagnosed on the basis of its typical profile on 
 uroflowmetry (11). This investigation records the urine 
stream (measured as volume per unit of time) and the 
overall urination time. The graph from a patient with a 
urethral stricture will show an extended urination time 
with a low-level plateau (Figure 2). The shape of this 
curve is pathognomonic of urethral stricture, although 
the investigation says nothing about the length of the 
stricture or where it is located. Both these need to be 
known before treatment can be planned, however, and 
for this the investigation of choice is retrograde cys-
tourethrography (Figure 3), combined, if appropriate, 
with voiding cystourethrography.

Urethroscopy can show where the stricture is 
 located, but if the stricture cannot be passed by the 
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FIGURE 2

Typical uroflowmetry in urethral stricture, showing extended urination time and low, 
 plateauing maximum flow

Figure 1: Cystourethrogram of a normal urethra, showing the anatomical segments

Figure 3: Cystourethrogram of a bulbar urethral stricture about 3 cm in length
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 cystoscope, no information can be obtained about the 
length of the lesion or about any additional, more 
proximal strictures that may be present. For this reason, 
urethroscopy does not have a major role in the 
 diagnostic work-up of urethral stricture (11).

Other primary diagnostic procedures required are 
ultrasonography to determine any urinary retention and 
ultrasound examination of the upper urinary tract to 
rule out hydronephrosis. Urine sediment is examined to 
rule out acute infection.

Treatment
When the patient first presents, the primary question is 
whether urinary retention or upper tract obstruction is 
present, which would necessitate urinary diversion and 
treatment of any accompanying urinary tract infection.

In patients with urinary retention or large amounts of 
residual urine, blind transurethral bougienage of the 
urethra with an indwelling catheter must absolutely be 
avoided, as the tissue trauma would make the condition 
of the urethra worse. These patients should be given a 
suprapubic bladder fistula. Any existing urinary tract 
infection must be treated according to test results.

Once the acute situation has been dealt with, defini-
tive treatment of the stricture must be carried out. The 
basic choice is between endoscopic (minimally in -
vasive) and open surgical procedures (Table 2).

Whichever treatment is chosen, it must be borne in 
mind that strictures tend to recur. The more extensive 
the stricture, the further distal its location, and the more 
often it has already been treated, the poorer are the 
long-term results (12, 13).

A general point to emphasize is that the scientific 
 literature on the treatment of urethral stricture is sparse. 
Most of it consists of single-center retrospective 
 analyses of usually small and often heterogeneous pa-
tient groups. Because so many different open surgical 
procedures are available, there are no clear data as to 
which procedure is best in which situation.

Endourological procedures
Bougienage of the urethral stricture is the oldest form 
of treatment and was used even in the pre-Christian era. 
In this procedure, the spongiofibrosis is stretched, thus 
producing innumerable microlesions in the scar tissue, 
leading to further scarring. For this reason, bougienage 
can only ever have a temporary effect on the obstruc-
tion, and as a rule the stricture may be expected to recur 
after 4 to 6 weeks (13). This procedure should therefore 
be employed only in patients who refuse surgical 
 treatment or who are unsuited for surgery for other 
(e.g., anesthesiological) reasons.

In internal urethrotomy, the stricture scar is incised 
with a knife endoscopically, resulting in widening of 
the lumen. Since the resulting wound margins expand, 
healing is by secondary intention. This in turn leads to 
scar formation, explaining the high recurrence rate. Re-
currence must be expected in at least 50% to 60% of 
cases (14, 15); some authors report long-term success 
rates of only 20% (13). The recurrence rate depends on 

TABLE 1

Causes of urethral stricture

Causes

Iatrogenic

Bacterial urethritis
Lichen sclerosus et atrophicus
Idiopathic

Transurethral prostate 
 resection
Radical prostatectomy
Hypospadias correction
Indwelling cather
Cystoscopy

Incidence

45%

20%
 5%
30%

BOX

Possible complications of open 
 reconstruction*
● Penile curvature, 5% to 20%
● Impaired ejaculation, 25%
● Impaired glans sensitivity, 15%  

(end-to-end anastomosis)
● Fistula formation, 5% (flap urethroplasty)
● Skin necrosis, 15% (flap urethroplasty)

*adapted from (17, 19, 28)

TABLE 2

Treatment options for urethral stricture

Endoscopic

– Bougienage
– Internal urethrotomy

Open surgical

– Stricture resection and  
end-to-end anastomosis

– Urethroplasty with free graft
– Urethroplasty with pedicled 

flap 
– Perineal urethrostomy 

 (Boutonnière) 
– Bulboprostatic anastomosis 
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the length of the stricture; better results may be 
 expected only for short (<1.5 cm), first-time strictures 
of the bulbar urethra (up to 75% success [14]). A 
 prospective randomized study showed that internal 
 urethrotomy produces no better results than bougienage 
(13). 

In this procedure, however, healthy tissue proximal 
and distal to the stricture is necessarily incised, thus 
making the lesion longer. The result is that a recurrent 
stricture is always longer than the original one. More-
over, once recurrence has occurred, with increased 
stricture length, permanent healing can no longer be 
hoped for from this procedure. It is in fact known that 
the number of urethrotomies performed is a negative 
predictive factor for failure of a subsequent urethro-
plasty (12).

The upshot is that urethrotomy is of only limited 
value. It should only be used to treat short (<1.5 cm), 
first-time bulbar strictures. There have been many at-
tempts to minimize the recurrence rate by using lasers 
instead of cold steel, but none of these has been shown 
to be superior (16).

Hence, for complex or recurrent strictures, an open 
reconstructive procedure should be used.

Open reconstructive procedures
Good results have been achieved in short (<2.5 cm) 
strictures of the bulbar urethra by means of stricture 
 resection and end-to-end anastomosis. For this, the 
urethra is dissected free via a perineal approach, the 
stricture is completely excised, and after sufficient 
mobilization and further spatulation of the ends, a 
 tension-free end-to-end anastomosis of the urethra is 
carried out. In correctly selected patients, this pro-
cedure achieves long-term success rates of around 90% 
(17, 18). In young patients, a problem can be the loss of 
urethral length, which can lead to ventral penile curva-
ture during erection, i.e., a downward bend of the entire 
penis. Particularly with strictures of the penile urethra, 
adequate mobilization of the urethra for a tension-free 

Figure 4: Prepared foreskin graft

Figure 5a+b: Foreskin graft after suturing into the ventrally opened urethra and after re-closure (tubularization) of the urethra

a b
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end-to-end anastomosis without ventral curvature of 
the penis is not possible, so alternative procedures must 
be employed. It must also be remembered that in this 
procedure the blood supply running the length of the 
corpus spongiosum is completely interrupted. In rare 
cases this can lead to a significant perfusion problem, 
which manifests as a lack of glans tumescence during 
erection (17). These complications must be avoided, 
 especially in young patients. The procedure is also 
 contraindicated in patients who have previously under-
gone correction of hypospadias, because with their 
 altered anatomy, lacking vascular anastomoses to the 
corpus cavernosum, perfusion of the penile urethra 
after complete transection of the bulbar urethra cannot 
be ensured. 

As a treatment for long bulbar strictures and all 
 penile strictures, graft urethroplasty has recently come 
into use (19). In this procedure, the urethra is com-
pletely mobilized in the stricture region and dissected 
free from the corpora cavernosa. The urethra is then 
opened lengthways along the entire length of the stric-
ture and a free graft sutured into the defect thus created, 
to widen the stricture (Figures 4, 5a+b).

Suitable skin grafts may be taken from the foreskin 
or oral mucosa, or they may, exceptionally, be taken 
with the dermatome from the upper thigh or lower ab-
domen (18–22). Numerous other materials have also 

been utilized (including bladder mucosa and colonic 
mucosa), but for various reasons have not come into 
widespread use. The question of which material makes 
the best graft has not been sufficiently investigated. 
This is because the scientific literature on this subject 
consists almost exclusively of single-center retrospec-
tive case series, which have studied different materials 
in heterogeneous patients groups. Few prospective 
 investigations have been performed, and prospective 
randomized studies are rare.

Most studies in the past 10 years investigated oral 
mucosa as graft material. The largest retrospective 
study of bulbar strictures to date found it to be superior 
to foreskin grafts, with success rates after 53 months of 
about 60% for foreskin grafts versus about 80% for oral 
mucosa (18). However, comparable success rates can-
not be achieved with oral mucosa for penile or distal 
strictures, and in this location, skin from the shaft of the 
penis is as good as oral mucosa (about 70% after 52 
months (23, 24]). For reconstruction of distal urethras 
after failed hypospadias correction, penile skin has 
proved to be as good as oral mucosa (25). In addition to 
functional results, the focus in recent years has also 
been on possible complications at the graft donor site. 
No relevant complications have been described for the 
foreskin as donor site, but significant intraoral morbid-
ity has been observed after the removal of oral mucosa 
(pain, numbness, scar contractures) (26, 27). Because 
of this, and because they are easier to access, the fore-
skin and upper thigh have the edge as graft donor sites, 
and an intraoral procedure can be avoided.

In operative techniques using pedicled skin flaps, the 
urethra is similarly opened up along the entire length of 
the stricture, and the resulting defect filled with an is-
land pedicled flap of penis shaft skin prepared on the 
underlying fascia (dartos fascia) and swivelled onto the 
open urethra. Various techniques exist, but these flaps 
always receive their blood supply from the subdermal 
connective tissue. These flap techniques represent 
 extensive procedures, and although prospective ran -
domized studies have shown comparable success rates 
to those of the grafting techniques, they require a long 
operative time and are associated with increased com-
plication rates (skin necrosis in about 15%, fistula 
formation in about 5%) (Box 1) (28, 29), and are there-
fore reserved for exceptional cases such as complex re-
currence in the penile urethra or patients who have 
undergone radiotherapy. 

A palliative procedure for patients with complex 
 recurrent strictures who do not wish to undergo further 
extensive reconstructive surgery, or would not tolerate 
it because of co-morbidities, is perineal urethrostomy 
(Boutonnière), a simple and effective procedure in 
which the bulbar urethra is sutured directly into the 
perineal skin beneath the scrotum. This makes the distal 
urethra functionally superfluous, and preserves conti-
nence with urination in the seated position. Although 
some studies showed a repeat intervention to be neces -
sary in around 30% of cases, subjective satisfaction 
with this procedure is over 90% (30).

Figure 6: Cystourethrogram of a complete urethral obstruction in a patient with previous 
urethral rupture. A flexible cystoscope has been inserted into the prostatic urethra via a 
 suprapubic access, marking the proximal end of the obstruction
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For strictures running the entire length of the urethra, 
a two-part procedure can be worthwhile. In this, the 
 entire urethra is first opened ventrally and the edges 
 sutured to the surrounding skin. The resulting “urethral 
plate” is then, in a second session about 6 months later, 
re-excised and formed into a tube (“tubularized”) (31). 

Urethral closure after urethral rupture is a special 
case. Urethral rupture occurs only in association with 
pelvic fractures in patients with multiple trauma. The 
urethra is torn off either directly above or directly 
below the urogenital diaphragm (supradiaphragmatic 
vs. infradiaphragmatic urethral rupture) (32). This leads 
to scarring of the defect, with complete obstruction of 
the urethral lumen (Figure 6). Treatment in these cases 
consists of complete excision of the scar tissue and an-
astomosis between the bulbar urethra and the prostate 
apex (33, 34). Something to watch out for is that in pa-
tients with supradiaphragmatic rupture (around 30%), 
the continence mechanism may be damaged, as it may 
be excised with the dense scar tissue.

The basic principle in treatment of urethral stricture 
is that internal urethrotomy promises success only in 
short, first-time strictures. In a recurrent stricture, 
 treatment should be changed to open reconstruction, in 
order to avoid lengthening the defect by repeated 
 urethrotomies.

It is important that open reconstructive surgery 
should be carried out at centers with adequate experi-
ence, as this is the only way to achieve the best results.
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KEY MESSAGES

● Urethral stricture is a disease condition that can lead to 
obstructive micturition problems at any age, and over 
time can irreversibly damage the entire urinary tract.

●  Strictures are most often caused by transurethral inter-
ventions and traumatic bladder catheterization.

● Strictures can be reliably diagnosed on the basis of uro-
flowmetry and cystourethrography.

●  Endoscopic treatment is minimally invasive but has a 
high recurrence rate.

● Permanent elimination of a stricture often requires open 
reconstructive surgery.
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