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Introduction

As urethral stricture causes progressive narrowing of the 
urethral lumen, symptoms and signs of urinary obstruction 
arise. Patients experience weak stream, straining to urinate, 
incomplete emptying, post-void dribbling, urinary retention, 
and recurrent urinary tract infections. The symptoms 
resemble those of other causes of bladder outlet obstruction 
such as benign prostatic hyperplasia. The presence of 
obstructed ejaculation also points to urethral stricture and is 
a cause of infertility. Urethral stricture needs to be ruled out 
in patients presenting with Fournier’s gangrene, especially 
when there is urinary extravasation, and in young patients 
with recurrent epididymitis or prostatitis. In cases of meatal 
stenosis, the urinary stream will be splayed or deviated. On 
examination, associated spongiofibrosis may be palpated 
periurethrally. 

Understanding the epidemiology of urethral strictures 
helps to identify risk factors for disease occurrence or 
progression, which may be amenable to preventive measures 
resulting in reduced disease severity and health care 
expenditure. This article provides a comprehensive review 
of the epidemiology of urethral stricture disease including 
incidence and prevalence, etiology, and epidemiology. A 
critical review was performed using the Medline database 

from 1990—present with the search terms “epidemiology”, 
“urethral stricture”, and “trauma”. We identified additional 
articles through citation examination. 

Incidence

Urethral stricture is a relatively common disease in men 
with an associated prevalence of 229-627 per 100,000 males, 
or 0.6% of the at risk population, who are typically older 
men (1). Santucci et al. (1) analyzed urethral stricture disease 
in ten public and private data sets in the United States. 
They concluded that urethral stricture disease is common in 
the elderly population with a marked increase after 55 years  
of age. Data from Medicare and Medicaid Services (for 
patients older than 65 years) confirmed an increased 
incidence of stricture disease at 9.0/100,000 for 2001 
compared to 5.8/100,000 in patients younger than 65 years.  
In addition, outpatient hospital visits for Medicare patients 
was 21/100,000 in 2001, which is half the number of 
urolithiasis visits in the same population, emphasizing the 
importance of this disease in the elderly population. The 
hospitalization rate for urethral stricture disease is nowadays 
lower than before as the Healthcare Cost and Utilization 
Project data revealed a hospitalization rate at 3.8/100,000 
in 2000 (which is 50% less than in 1994). With regards to 
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outpatient procedures, the National Survey of Ambulatory 
Surgery data for the annualized rate of ambulatory surgery 
center visits pooled from 1994 to 1996 was found to be 
60/100,000. In patients with urethral stricture disease older 
than 60 years, 6.5% underwent retrograde urethrography 
(RUG) studies. Urethral dilation remains a very common 
outpatient procedure among Medicare beneficiaries, 
and even though it was reduced by half in 2001 at 
19,658/100,000 compared to 1992, it was still double 
the number of ureteroscopies performed in the same 
population. Patients with urethral stricture are considered 
a vulnerable population as they experienced high rates of 
UTIs (41%) and incontinence (11%) as sequelae of the 
disease (1,2). However, multiple data sets they examined 
suggest that the rate of urethral stricture hospitalization 
and treatments decreased with time potentially due to 
a hypothetically decreased incidence/prevalence of the 
disease and/or increased success of strictures treatment. 
Some of the data sets indicate that Black Americans are 
at a higher risk of urethral stricture disease than White 
Americans, with sample numbers too low to draw accurate 
conclusions for Asian, Hispanic, and Native American 
patients (1). 

In addition, Santucci et al. demonstrated the high 
health care cost for treatment of urethral stricture disease. 
The total annual expenditure for stricture disease was 
191 million dollars in 2000 with 69% of costs paid for 
ambulatory surgery visits. Individual healthcare expenditure 
for an insured male with urethral stricture disease was 
almost 3-fold higher compared to males without stricture 
disease ($10,472 vs. $3,713) (1). Other reports estimated 
a decreased lifetime treatment cost for urethral stricture 
disease in the U.S. if a patient received immediate urethral 

reconstruction, $16,444, compared with receiving repeat 
urethrotomies, $17,747 (3).

Recently, Palminteri et al. (4) evaluated urethral 
stricture characteristics in Italy using data from 1,439 male 
patients that were referred to specialized genitourinary 
reconstructive centers. The mean age of urethral stricture 
presentation was 45.1 years (range, 2-84 years). The mean 
length of stricture was 4.2 cm with the vast majority of 
strictures occurring in the anterior urethra (92.2%), in 
particular the bulbar urethra (46.9%). Of note, patients 
with bulbar strictures tended to be younger than patients 
with strictures in all the other parts of the urethra. The 
majority of patients, 73.6%, received some form of surgical 
intervention for their stricture disease prior to presentation 
to the referral center. Most of these patients (32.1%) had 
already undergone more than one procedure, and 23.2% 
had undergone urethrotomy alone. Of these patients, 97.4% 
required urethroplasty for management of their stricture 
disease, and only 2.6% underwent urethrotomy. 

Stein et al. (5) looked retrospectively at 2,589 patients 
who underwent urethroplasty procedures from 2000 to 
2011 in the USA, Italy, and India. Similar to the results 
of the previous study, men presented at a mean age of 
41.4 years with similar etiologies of their stricture disease 
(see Table 1). Fenton et al. (6) looked retrospectively at 
175 patients with anterior urethral stricture in Texas and 
Honduras and identified the mean stricture length at 
4.1 cm, with the bulbar urethra being the most common 
site constituting 52% of the cases. Infection-induced 
strictures, including lichen sclerosis (LS), were reported as 
inflammatory strictures and were the third leading cause of 
stricture disease at 26.6% following idiopathic (31.9%) and 
iatrogenic causes (31.9%). 

Table 1 Characteristics of urethral stricture disease

Characteristic Palminteri et al. (n=1,439) (4)
Stein et al. (n=2,589) (5)

Fenton et al. (n=175) (6)
(US/Italy) (India)

Mean age (years) 45.1 42.7 38.2 –

Mean length (cm) 4.15 – – 4.1

Most common site Bulbar urethra Bulbar urethra Bulbar urethra Bulbar urethra

Etiology (%)

Idiopathic 35.8 41.3 23.6 31.9

Trauma 10.8 15.8 36.1 9.6

Iatrogenic 38.6 35.0 16.6 31.9

LS 13.5 6.9 21.5 26.6

LS, lichen sclerosis.
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Etiology

Infection

Historically, infection urethritis was the leading cause of 
urethral strictures. However, with patient education and 
improved diagnosis and treatment methods of sexually 
transmitted diseases, infectious urethritis is now responsible 
for only a small proportion of cases (7). Currently in the 
developed world, most urethral strictures are iatrogenic or 
idiopathic with infection urethritis causing the minority of 
stricture (4-6). There is significant variation in the etiology 
of urethral stricture disease in different parts of the world as 
demonstrated by several single-institution studies (5,8-10). 
Infection was a cause of urethral strictures in only 15.2% 
of cases in Brazil (9), while in Nigeria it was found to be 
the cause of 66.5% of the cases, causing multi-location 
strictures 85% of the time (11).

Post-trauma 

Trauma represents a very significant etiology of urethral 
stricture disease. Different mechanisms of trauma result 
in urethral strictures with straddle injury being the most 
common (4). Other mechanisms of traumatic injury 
include pelvic fracture-related urethral injury (PFUI) and 
iatrogenic injury secondary to instrumentation. Straddle 
injuries typically occur during work, bicycle riding, and 
sports. Different reports suggest that trauma is the cause of 
urethral stricture disease in 9.6-36.1% of cases (4-6). 

In several small series, PFUI was reported to have a 
prevalence of 5-25% (12,13), however in a recent review of 
the National Trauma Data Bank (NTDB), the prevalence 
was reported at 1.54% (14). This NTDB review also 
showed a prolonged hospitalization with a median stay 
of four more days in this subset of patients. The most 
common mechanism of injury was motor vehicle collisions 
and patients were more likely to have concomitant bowel 
and/or reproductive organs injuries. PFUI was not found 
to be an independent predictor of mortality in this set of 
trauma patients. PFUI usually results in in a distraction 
defect at the bulbomembranous junction and the standard 
treatment is Suprapubic Catheter Placement and delayed 
repair. There is an increasing evidence for the benefits of 
primary realignment in terms of preventing stricture in 
a minority of patients, decreasing the gap of defect, and 
making the subsequent urethroplasty easier. However, this 
is still debatable and the superiority of one approach over 
the other is controversial (15).

Urethral injury in children represents a rather uncommon 
but difficult clinical scenario, and consensus over the best 
surgical approach for repair is lacking. Children tend to have 
more supramembranous involvement because of the confined 
pelvis, resulting in a more unpredictable outcome (16). 

Lichen sclerosis (LS) 

LS is considered a chronic inflammatory condition of 
unknown etiology (17). There are several theories on the 
etiology of LS. The most widely accepted theory involves 
immune dysregulation given that organ-specific antibodies 
and an increased incidence of other autoimmune disorders 
are found in patients with LS. LS can involve any cutaneous 
area but has a predilection for the anogenital region. 
Genital LS is known to be an important cause of urethral 
stricture. The incidence of genital LS and its involvement 
of the urethra is unknown, but case series demonstrate the 
urethral stricture rate secondary to LS to be 8-16% (7,18). 
LS most commonly affect Caucasian patients with a female 
to male ratio of 6:1 (19). LS can affect any age group. It 
involves the glans and foreskin only in 57% of cases, the 
urethral meatus in 4%, and the urethra in 20% of cases (20). 
LS does not involve the posterior urethra. Palminteri et al. 
demonstrated that LS is a cause of stricture in 13.5% of 
cases and is the most common cause of panurethral stricture 
(48.6%) (4). The mechanism of urethral involvement in 
LS is unclear and may be due to a direct extension of the 
disease or may be secondary to an obstructive voiding 
pattern triggered by the meatal stenosis causing progressive 
inflammation of the periurethral glands (21). 

Post-prostate cancer treatment 

All forms of prostate cancer interventions may be associated 
to with differing degrees of urethral stricture development. 
The reported incidence of urethral stricture after radical 
prostatectomy (RP) is quite variable, ranging from 2.7% 
to 25.7%, and usually is a bladder neck contracture (BNC) 
(22,23). Post-prostatectomy stricture could be related to a 
narrow anastomosis or lack of mucosal apposition. Urethral 
stricture risk was found to be higher after open RP vs. 
robotic RP (7.5% vs. 2.1%) (24). Independent predictors for 
urethral stricture development after RP include open surgery, 
PSA recurrence, postoperative hematuria, urinary leak, 
and urinary retention. Patient-related risk factors include 
smoking, diabetes mellitus, and renal insufficiency (25). 

The urethral stricture rate after external beam radiation 
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therapy (EBRT) is known to be to be low with a reported 
rate of 2% (26). After brachytherapy the risk is higher 
and has been reported in some series as high as 12% 
(27,28). High-dose brachytherapy is associated with 
more risk of post-treatment urethral stricture than both  
low-dose brachytherapy and EBRT, which implies a 
biologic equivalent dose (BED) related effect. Higher 
fractionation schedule of brachytherapy was associated with 
an increased risk of stricture while PSA level of <10 was 
associated a reduced risk of stricture (29). 

Meatal stenosis post-circumcision 

Circumcision is considered one of the most common surgical 
procedures. It can be performed at any age but is most 
commonly done in neonates. An important complication of 
circumcision is meatal stenosis. This complication has been 
reported in fewer than 0.2% of children who underwent the 
procedure at neonatal age and represents 23% of the overall 
complication rate of circumcision (30,31). When meatal 
stenosis occurs, the child usually develops symptoms of 
dysuria, frequency, and weak stream, but urinary obstruction 
is rare. In about 25% of patients with meatal stenosis the 
presentation is silent (32). 

Table 1 provides a summary for the different characteristics 
and etiologies of urethral strictures. A significant portion 
of urethral strictures is idiopathic with a range between 
23.6-41.3%. Iatrogenic strictures constitute another 
important cause of stricture in 16.6-38.6% of cases. 
Catheterization remains the most common cause, and other 
causes include transurethral surgery and failed hypospadias 
repair (4-6).

Conclusions

Urethral stricture disease is relatively common, and in many 
instances debilitating. The etiology of urethral stricture 
disease varies geographically. In general, the incidence of 
infection-related urethral stricture has decreased, especially 
in the developed world. In this review we examined 
the available incidence and prevalence data for urethral 
stricture disease. Further research is required to better 
delineate etiology of urethral strictures. Nearly a third of 
urethral stricture cases are idiopathic. Identifying cause 
in these cases may help to identify treatment options that 
could prevent disease development. Also, it is important 
to identify factors that could diminish iatrogenic causes. 
Lastly, better understanding and medical treatment of LS 

would lead to better control of its subsequent development 
and recurrence of strictures. 
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