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INTRODUCTION 

Estimates from the United States show that a total of 

5,000 inpatients hospital visits are recorded per year. In 

addition, around 1.5 million office visits that are 

attributable to male urethral strictures.1 The latter can 

significantly impact the quality of life for patients 

because it can be associated with significant 

complications such as fistulas, bladder calculi, infections, 

sepsis. Additionally, it might even lead to renal failure. A 

previous investigation by Mundy et al estimated the rates 

of complications as investigated from previous 
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investigations that were conducted in patients suffering 

from untreated urethral strictures.1 In the United States, 

estimates show that the incidence of urethral strictures is 

0.9% per year, while in the United Kingdom, it was 

previously estimated that the prevalence is 40 per 100,000 

population in individuals that are 65 years old and 

increases to 100 patients in older individuals.1,2 The 

worldwide prevalence of urethral strictures is even higher 

with an estimated rate of 229-627 patients per 100,000 

population.3 In this literature review, the aim was to 

discuss the types of urethral strictures and its etiology 

along with the recurrence rates following the different 

management modalities. 

The complications of untreated urethral strictures are 

thick-walled trabeculated bladder (85% incidence), acute 

retention (60% incidence), prostatitis (50% incidence), 

epididymo-orchitis (25% incidence), hydronephrosis 

(20% incidence), periurethral abscess (15% incidence) 

and bladder or urethral stones (10% incidence). 

METHODS 

A systematic search was conducted to identify relevant 

studies in the following databases: PubMed, Medline, 

Web of Science, Embase, Google Scholar and Scopus. 

The following search terms were used (urethral stricture) 

and (recurrence) and (post or after) and (urological 

treatment or urological outcome). The reference lists were 

manually searched to identify additional relevant studies 

meeting inclusion criteria. No restrictions were applied. 

DISCUSSION 

Types of urethral strictures 

The most common classification of urethral strictures is 

by etiology. Two main types of urethral strictures have 

been reported including the bulbar and penile strictures. 

The main causes of urethral strictures are idiopathic, 

iatrogenic, inflammatory and traumatic with estimated 

prevalence rates of 40%, 35%, 10%, and 15% for each, 

respectively.1 Overall, these four types represent the most 

common etiologies for all urethral strictures and estimates 

also show that the iatrogenic and idiopathic types 

represent the most common types for all urethral 

strictures and account for around one third each. 

Traumatic causes were also reported to follow these two 

types in order followed by the inflammatory types which 

represent a total of 19% and 15%, respectively among the 

various types of urethral strictures.4 Regarding the 

development and pathology of idiopathic types, previous 

studies have demonstrated that the underlying mechanism 

behind the development of these types is the potential 

presence of previous penile traumas that repeatedly 

occurred and finally led to the development of a penile 

stricture.5 On the other hand, iatrogenic urethral strictures 

have been reported to be caused by five main causes. 

Previous estimates showed that trans-urethral resections 

(TURs) represent the most common cause of the 

iatrogenic urethral strictures, accounting for 41%.4 The 

mechanism behind the development of the stricture is 

mainly explained by the stretching of the urethra and 

inducing significant damage to the underlying epithelium 

due to the frequent passing of the instruments up and 

down the urethra.1 Following TURs, prolonged 

catheterization also constitutes a common etiology for 

developing iatrogenic urethral strictures with an estimated 

frequency rate of 36%.4 The main mechanism by which 

urethral catherization induces strictures is by induction of 

severe pressure to the underlying urethra leading to a 

significant injury and necrosis to the underlying 

epithelium and contributing to the development of 

urethral strictures. However, many advances have been 

made to reduce the prevalence and incidence of urethral 

strictures following catheter installation.6 Many 

substances have been proposed to reduce the injury and 

pressure on the urethra by using silicon in synthesizing 

the catheter rather than latex. However, reports also show 

the persistence and development of strictures following 

the intermittent application of the catheterization 

techniques, which will eventually lead to the development 

of urethral strictures following the installation over a 

prolonged period. Iatrogenic strictures following 

cystoscopy administration were also reported in the 

literature to constitute a total of 12.7% of iatrogenic 

strictures, owing to significant epithelial injury.4 Besides, 

around 6.3% of the reported iatrogenic strictures were 

also reported to be caused by hypospadias repair.4 In this 

context, it was previously estimated that performing 

hypospadias repair procedures during childhood 

significantly increases the risk of developing strictures by 

10% later on.6 Among the reported causes of iatrogenic 

strictures, prostatectomy has been reported to attribute to 

3.2% of the cases.4 Moreover, many male procedures and 

their management approaches have been associated with 

the development of iatrogenic strictures as the approaches 

that are associated with prostate cancer, including 

chemotherapy, prostatectomy and radiotherapy, which 

has been previously reported to account for 8.4% of the 

causes of urethral strictures that can also occur in the 

bulbar or posterior urethra.7 However, the exact cause and 

mechanism behind the development of this complication 

secondary to these procedures are still poorly understood 

and some authors attribute it to the potential injury to the 

urethra by the used instruments during any of these 

approaches or might be due to bladder stenosis secondary 

to performing radical prostatectomy.8 The development of 

strictures secondary to inflammation might be attributable 

to a pre-existing infection, which can significantly lead to 

narrowing of the urethral lumen and damage to the 

underlying epithelium. This was most commonly reported 

following the presence of recurrent gonococcal urethritis. 

Nevertheless, previous estimates showed that these types 

are no longer common within the population residing in 

developed countries unlike those within developing 

countries, which might be attributable to the healthcare 

advances and population education.2 Despite being poorly 

understood, previous studies have also expressed a 

potential link between certain infections as tuberculosis, 
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chlamydia and schistosomiasis and the development of 

infectious post-inflammatory urethral strictures.6 Many 

other inflammation-causing infections as recurrent 

urinary tract infections by Escherichia coli and Lichen 

sclerosis were also reported among studies in the 

literature as potential causes of developing urethral 

strictures.8,9 Although the exact mechanism is still vague, 

genetic predisposition might play a role. Inflammatory 

urethral strictures can be differentiated from other 

strictures by other etiologies by being observed in the 

anterior part of the urethra only and also by being more 

longer than other types of strictures.2,10 

Treatment and post-treatment recurrence 

Although many approaches have been previously 

reported for the different types of urethral strictures, these 

disorders can be complicated by recurrence in the 

following post-treatment period. It should be noted that 

the management of urethral strictures is mainly based on 

the presence of complications. For patients with no 

complications, the treatment is only done to relieve the 

underlying symptoms.1,11 On the other hand, whenever 

complications were observed as the presence of recurrent 

infections and acute retention of urine, the management 

would be mainly directed to relieve the complications as a 

priority. Overall, the treatment of urethral strictures can 

be mainly divided into open surgical (by resection of the 

stricture urethroplasty, anastomosis and perineal 

urethrostomy) and transurethral (by internal urethrotomy 

and dilatation). Previous studies have reported that 

complications can occur with the two types of 

management and recurrence of strictures was also 

reported with the two management modalities, especially 

with previously recurrent strictures and the long ones.12 

Evidence shows that urethral dilatation has been 

commonly used as the standard first-line management 

modality of urethral strictures. The mechanism by which 

urethral dilatation acts is by dilatation of the stricture by 

using sounds and boogies which increase the size of the 

urethra at the site of the stricture. Previous studies 

showed that the outcomes following the application of 

internal urethral dilatation were statistically significant 

from the outcomes obtained with using internal direct 

vision urethrotomy.1,11,13 Moreover, it was previously 

reported that the recurrence rate of strictures following 

internal urethral dilatation occurs in 65% of the cases 

following intervention by three years.14 Besides, other 

disadvantages of the procedure might include discomfort, 

pain and bleeding since the procedure is usually 

conducted under local anesthesia. Accordingly, using a 

balloon dilatation was previously suggested to decrease 

the severity of trauma. Moreover, it has been suggested 

that approaching dilatation by this modality can be 

associated with reduced recurrence rates. Besides, it was 

also reported that the procedure can be effectively used as 

a clean intermittent self-catheterization after the 

administration of internal visual urethrotomy.14 A 

previous investigation by Aldemir et al reported that the 

prevalence rate of urethral strictures following internal 

urethrotomy was 13.6% at 6 months and 27.3% at 12 

months.15 Moreover, the authors reported that no 

significant association was noticed with the risk of 

stricture recurrence, stricture length or location, bladder 

capacity, the wall thickness of the bladder or the 

estimated length of the widest part of the affected urethra. 

Another treatment modality that has been reported in the 

literature is internal direct vision urethrotomy, which has 

been previously recommended to be applied as the first 

line of choice for the management of short bulbar 

strictures because it was reported to be highly efficacious 

in such cases with estimated high success rates compared 

to other modalities.16 As previously mentioned, the 

recurrence rate of strictures after treatment with the 

modality by three years is 65%.14 Moreover, a rate of 

6.5% for complications was estimated following this 

modality and erectile dysfunction accounts for a total of 

5% of the total complications followed by urinary 

incontinence, extravasation, urinary tract infections and 

hematuria accounting for prevalence rates of 4%, 3%, 2% 

and 2%, respectively. If recurrence occurs following 

direct vision internal urethrotomy, evidence about 

reperforming the modality is controversial. Some studies 

suggest that it should be performed after the first time of 

recurrence while other authors suggest that urethroplasty 

should be performed whenever recurrence was observed 

following the first treatment.13,17 This was furtherly 

explained by the potential elongation of the stricture 

following the first procedure as a result of the excised 

distal and proximal ends.12 It should be noted that 

prophylactic antibiotics should be prescribed to prevent 

any potential infections that might complicate the case.1 

End-to-end-anastomosis and urethral resection is 

commonly used to describe anastomotic urethroplasty.2 

The procedure is commonly recommended for short 

strictures within the bulbar urethra that occur secondary 

to straddle injury and is usually favorable to patients for 

whom this will be the first interventional procedure for 

managing strictures.18 On the other hand, the procedure 

should not be performed with longer penile strictures due 

to the potential to cause ventral penile curvatures to the 

affected patients. The procedure has been reported with 

many advantages, and the most important ones include 

the high success rate being 90% and the low 

complications rate, including recurrence of strictures, 

which is estimated to attribute to 5% only.11,1718 Other 

management procedures with fewer complications and 

recurrence rates were also reported but are more complex 

than the aforementioned procedures. For too long bulbar 

strictures, substantial urethroplasty was previously 

reported in the literature as the most suitable 

procedure.11,19 The procedure is flexible and can be used 

for managing many complex cases and cases where other 

treatment modalities failed to achieve favorable 

outcomes.13,20 Another modality is perineal urethrostomy 

which has been previously reported to be indicated for 

repeatedly recurrent cases and in cases where significant 

comorbidities were present. Significant satisfaction with 
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the procedure by the corresponding patients was 

previously reported.12  

CONCLUSION  

In this systematic review, it has been discussed the 

different types and of urethral strictures and its etiologies 

along with the recurrence rates that are associated with 

the different management modalities. The results support 

the current evidence that the idiopathic and iatrogenic 

bulbar strictures are the most common types while penile 

strictures, the iatrogenic and inflammatory causes are the 

most common. Recurrence rates are reported after 

management with almost all of the current management 

modalities, indicating the need for better interventions to 

enhance the outcomes and alleviate the quality of care. 
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