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Abstract

Background: Urethral stricture in males is a narrowing of the anterior urethra caused by fibrosis and cicatrisation of 
the urethral mucosa and adjacent spongiosus tissue ("spongiofibrosis"). In the male posterior urethra, there is no 
spongiosus tissue; therefore, stenosis is the preferred term.  Understanding the risk factors of urethral strictures may be 
amenable to preventive measures resulting in a decrease in disease severity and health care expenditure. 

Aim: This study aims to summarize and assess the risk factors of urethral stricture through a comprehensive systematic 
review.

Methods: A systematic search strategy was conducted across several electronic reference databases (PubMed, 
Cochrane Library, Google Scholar) and included articles published between 2013–2023. Duplicate publications, review 
articles, and incomplete articles were excluded.

Results: The databases search identified a total of 16.645 articles (Table 1) and resulted in 16.155 articles after 
duplicates removed. Of these, 15.955 articles were excluded due to non-original study and titles and abstract not 
represented the focus of interest; and resulting in 200 articles for screening process. Articles not evaluating the focus of 
interest and articles in which full-text are not available are excluded, resulting in 15 articles for eligibility criteria. 
Among them, 10 articles did not give sufficient details about the risk factors of urethral stricture and some did nit 
differenriate clearly between the risk factors of urethral stricture and recurrence of urethral stricture. Hence, we found 
5 appropriate studies included.

Conclusion: The risk factors of urethral stricture in this study includes the dose of brachyterapy for prostate cancer 
patients, lower resection speed of BPH, prolonged operative time, intraoperative urethral mucosa rupture, post-
operative continuous infection, the diameter of the instrument, presence of chronic prostatitis in anamnesis, increased 
volume of the prostate, repeated drainage of the bladder using the urethral catheter, high comorbidity burden, second 
TURP surgery, history of preoperative catheter insertion, high postoperative WBC, and long postoperative 
catheterization time.
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INTRODUCTION
Urethral stricture in males is a narrowing of the anterior urethra caused by fibrosis and cicatrisation of the urethral 
mucosa and adjacent spongiosus tissue ("spongiofibrosis"). In the male posterior urethra, there is no spongiosus tissue; 
therefore, stenosis is the preferred term.1 Males experience a significant increase in incidence after 55 years of age, with 
a mean age of 45,1.2,3 The incidence is estimated to range between 229 and 627 per 100,000 males.3 Most commonly 
afflicted is the anterior urethra (92,2%), specifically the bulbar urethra (46%).2

Due to disparities in healthcare quality, environment, and practice patterns, the etiology of sprains and strains varies 
considerably across the globe's various regions.4 The most prevalent cause of urethral stricture in developed nations is 
idiopathic, followed by iatrogenic. Common iatrogenic causes include late failure of hypospadias surgery and stricture 
resulting from endoscopic manipulation (e.g. transurethral resection). In contrast, trauma is the leading cause of death in 
developing nations, reflecting higher rates of road traffic injuries, less developed trauma systems, inadequate road 
infrastructure, and possibly socioeconomic factors.5

Depending on the severity of the hypospadias and the technique used, urethral strictures are reported in 1.3% to 20% of 
cases following hypospadias repair. Due to a higher rate of surgical repair, the incidence of this type of strictures is 
substantially higher in countries with ample resources.4 Up to 18% of all urethral strictures have been reported to 
involve the meatus or fossa navicularis, most commonly as a result of failed hypospadias repair (FHR), lichen sclerosus 
(LS), trauma/instrumentation, or idiopathic causes.6,7 Meatal stenosis after circumcision has been reported in less than 
0.2% of neonates who undergo circumcision.3

After radiation therapy for prostate cancer, urethral stricture is a late complication typically observed 1–3 years later. 
The incidence of urethral stricture following radiation therapy for prostate cancer varies between 0% and 18%. 
Approximately 2% of patients undergoing external beam (EBRT), 4% for brachytherapy (BT), and 11% for EBRT-BT 
combination therapy develop urethral stricture. Several risk factors for urethral stricture development have been 
identified. Prior transurethral resection of the prostate (TURP) raises stricture rates to as high as 15%, compared to 6% 
in the absence of prior resection. History of arterial hypertension in conjunction with diabetes mellitus is also a 
predictive factor, as this may result in decreased blood supply due to microcirculatory alterations.8

The incidence of urethral stricture following transurethral prostate surgery ranges from 4.5 to 13%.9 The most prevalent 
cause of iatrogenic urethral stricture, accounting for 41% of all causes10, is transurethral surgery. The bulbomembranous
urethra is the most common site for urethral stricture, followed by the fossa navicularis and penile urethra.11 Postulated 
mechanisms include friction at the penoscrotal junction, lack of adequate lubrication, repetitive 'in and out' movement of 
the resectoscope, compromise of mucosal integrity resulting in urine extravasation, and monopolar current leak due to 
inadequate resectoscope insulation.12 Bladder neck stenosis may be caused by excessive and/or circumferential 
resection, as well as the use of relatively large resection loops, which may generate excessive heat in small intraurethral 
adenomas, resulting in fibrosis.13 Stenoses of the posterior urethra may also be caused by a protracted period of inability 
to void following surgery.14

Understanding the risk factors of urethral strictures may be amenable to preventive measures resulting in a decrease in 
disease severity and health care expenditure. This article provides a systematic review of the risk factors of urethral 
stricture disease.

Method
Search Strategy
This study is a qualitative systematic review. The data is obtained through electronic database search in Medline 
(PubMed), Cochrane Library, and Google Scholar. The keywords used are “Risk Factors” OR “Predictor” AND 
“Urethral Stricture”. The selected articles are based on inclusion and exclusion criteria. 

Table 1. Literature search strategy

Database Keywords Results

PubMed “Risk Factors” OR “Predictor” AND “Urethral 
Stricture”

219

Cochrane 
Library

“Risk Factors” OR “Predictor” AND “Urethral 
Stricture”

26

Google Scholar “Risk Factors” OR “Predictor” AND “Urethral 
Stricture”

16.400
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Eligibility Criteria
All studies were assessed for eligibility. The inclusion criteria of the included studies were: (1) original articles 
(observational studies including cohort, case control, cross-sectional); (2) published in the last ten years (2013–2023); 
(3) full-text articles available; and (4) published in English, and (5) evaluating the risk factors of urethral stricture in 
males. The exclusion criteria of the studies are articles that are not indexed by Scopus, editorials, reviews, and articles 
that did not evaluate the focus of interest of this study. The research selection was carried out in three successive phases. 
The titles and abstracts of all search results were initially screened and evaluated for relevance. Second, complete access 
was gained to all potentially eligible studies. Finally, the systematic review included only those studies that met our 
inclusion criteria. The Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) 2020 guideline 
is used for the selection.

Data Extraction and Parameter Measured
All the authors extracted the data from the articles. The following datas regarding the risk factors of urethral stricture are 
collected: Author, year of publication, study design, sample size, study population, age of patients, and risk factors of 
urethral stricture. All disagreements regarding the methodology, article retrieval, and statistical analysis were resolved 
by consensus among the authors.

Risk of Bias in Individual Studies
The quality of each study's methodology was determined by the manner in which patients were assigned to the study's 
arms, the confidentiality of allocation procedures, the use of blinding, and the amount of data lost due to attrition. The 
studies were then qualitatively classified in accordance with the 2019 Cochrane Handbook for Systematic Reviews of 
Interventions guidelines. Each study was designated to one of the three following categories based on the quality 
assessment criteria: A: if all quality criteria were adequately met, the study was judged to have a low risk of bias; B: if 
one or more quality criteria was only partially met or unclear, the study was judged to have a moderate risk of bias; and 
C: if one or more criteria were not met, or not included, the study was judged to have a high risk of bias. 

Results
The databases search identified a total of 16.645 articles (Table 1) and resulted in 16.155 articles after duplicates 
removed. Of these, 15.955 articles were excluded due to non-original study and titles and abstract not represented the 
focus of interest; and resulting in 200 articles for screening process. Articles not evaluating the focus of interest and 
articles in which full-text are not available are excluded, resulting in 15 articles for eligibility criteria. Among them, 10
articles did not give sufficient details about the risk factors of urethral stricture and some did nit differenriate clearly 
between the risk factors of urethral stricture and recurrence of urethral stricture. Hence, we found 5 appropriate studies 
included (Figure 1). The summary of the main findings of the selected studies is presented in Table 2 and 3.
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Records identified through 
databases searching

(n = 16.645)

Records after duplicates removed
(n = 16.155)

Records screened
(n = 200)

Records excluded (n = 15.955)
• Non-original articles
• Titles and abstract not represent the 

focus of interest

Full-text assessed for 
eligibility
(n = 15)

Studies included in this study
(n = 5)

Figure 1. PRISMA flow diagram

Records excluded (n = 10): 
Insufficient details

Records excluded (n = 185): 
• Not evaluating the focus of interest
• Full-text not available
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Table 2. Characteristics of studies evaluating the risk factors of urethral stricture

Discussion
In this study, we only found five studies published in the last ten years that specifically asses the risk factors of urethral 

stricture. Among five studies included, four studies were conducted in BPH/LUTS patients and one study conducted 
among prostate cancer patients. The risk factors of urethral stricture in this study includes the dose of brachyterapy for 
prostate cancer patients, lower resection speed of BPH, prolonged operative time, intraoperative urethral mucosa 
rupture, post-operative continuous infection, the diameter of the instrument, presence of chronic prostatitis in anamnesis, 
increased volume of the prostate, repeated drainage of the bladder using the urethral catheter, high comorbidity burden, 
second TURP surgery, history of preoperative catheter insertion, high postoperative WBC, and long postoperative 
catheterization time.

Urethral stricture is a known late effect of any treatment for prostate cancer.20 It appears that stricture rates are higher in 
HDRB compared to low-dose-rate brachytherapy (LDRB) and external beam radiation therapy (EBRT), which may 
indicate a BED response.21 Mohammed et al.21 analyzed 1903 patients who were treated with EBRT, LDRB, or HDRB. 
The risk of stricture was considerably higher in HDRB patients than in EBRT and LDRB patients, 11% versus 2% and 
4%, respectively.15

LUTS/BPO is prevalent in the elderly male population. Since the 1970s, transurethral resection of the prostate (TURP) 
has been the most common treatment for symptoms of benign prostatic obstruction (LUTS/BPO) in the lower urinary 
tract. In recent years, novel endourologic procedures have been implemented and shown to be safe and effective by 
relevant randomized controlled trials (RCT).22–24 However, TURP remains the most common surgical procedure in 
developing nations.

There may be intraoperative and postoperative complications associated with TURP. The majority (2.0% to 21.2%) of 
intraoperative complications involve bleeding from the resection area. 2.5%–14% of patients experience inflammatory 
diseases of the urinary tract in the immediate postoperative period. In the long-term period, urethral stricture (2.2%–

Author & 
year of 

publication
Study design

Sample 
size

Study population Age Risk factors of urethral stricture

Hindson et al. 
(2013)15

Retrospective 
cohort 

354
Patients with 
prostate cancer

Mean 65 (46–84)

• Multivariate analysis: the dose of 
brachyterapy (19 Gy/2)

• Univariate analysis: the dose of 
brachyterapy (19 Gy/2), urologist, 
radiation oncologist, failed trial of 
void, implant year, and BED.

Tao et al. 
(2016)16

Retrospective 
cohort

373

Patients 
underwent TURP 
for LUTS 
suggestive of 
benign prostatic 
obstruction 
(LUTS/BPO)

Mean: 64.1±6.4

Lower resection speed,
intraoperative urethral mucosa
rupture and post-operative
continuous infection.

Grechenkov et 
al. (2018)17 Case control 402

Patients 
underwent 
monopolar TURP 
for BPH.

Mean age:
Non-US group: 
69 (53–80)
US group: 70 
(55–80)

The diameter of the instrument, 
presence of chronic prostatitis in 
anamnesis, increased volume of the 
prostate, and repeated drainage of the 
bladder using the urethral catheter.

Gür et al. 
(2021)18 Case control 3069

Patients 
underwent TURP 
for BPH.

Mean age ± SD:
Non-US group: 
67.88 ± 5.75
US group: Group 
66.64 ± 6.75

Prolonged operative time and high 
comorbidity burden.

Afandiyev &
Ugurlu 
(2022)19

Case control 124
Patients 
underwent 
BTURP for BPH.

Mean age ± SD:
Non-US group: 
70.76±8.65
US group: 
74.46±8.7

Second TURP surgery, history of 
preoperative catheter insertion, high 
postoperative WBC, and long 
postoperative catheterization time.

BED: Biologic equivalent dose; BPO: Benign prostatic obstruction; BTURP: Bipolar transurethral resection of the prostate; 
LUTS: Lower urinary tract symptoms; TURP: Transurethral resection of the prostate; WBC: White blood cell count.
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9.8%) and/or cicatricial deformity of the bladder neck (0.3%–9.8%) predominate.17 Failure to void is an important 
postoperative long-term complication that is frequently caused by urethral stricture or bladder neck contracture (BNC). 
In prior research, the urethral stricture rate ranges from 2.2% to 9.8%, while the BNC rate ranges from 0.3% to 9.8%.12

Meatal strictures are typically caused by a mismatch between the size of the instrument and the diameter of the urethral 
meatus, whereas bulbar strictures result from insufficient isolation of the monopolar current by the lubricant.15 Increased 
endoscopic diameter correlates with the risk of sclerotic and cicatricial urethral changes. This may be due to the 
endoscope's tube wall's compressive effect on corpus spongiosum, which causes ischemia and traumatization of 
tissues.17

Gür et al.18 looked at the long-term outcomes of urethral stricture cases that developed following TURP surgery in a 
single center. According to the findings, urethral stricture is likely to occur in roughly 4% of patients after TURP after a 
minimum of a 12-month follow-up period. Furthermore, logistic regression analysis revealed that the length of the 
operating duration and the number of comorbidities were effective factors in the formation of urethral stricture after 
TURP.

According to the literature, prolonged operation duration plays a significant influence in the etiology of urethral 
stricture after TURP.25 This can be explained by the use of larger diameter endoscopes with irrigation qualities in 
significant numbers of prostate patients. As a result of the bigger diameter of the tool, surgery duration was reduced 
while damage and ischemia of the mucosa and corpus spongiosum increased. As a result, the diameter of the 
resectoscope affects the chance of developing urethral strictures more than the duration of operation.17

The most well-known comorbidity associated with urethral stricture after TURP is diabetes mellitus (DM).26,27

Similarly, Grechenkov et al.26 and Kumsar et al.27 reported that inadequate glycemic control increases the risk of 
developing urethral stricture in the early postoperative period. In contrast, Gür et al.18 included patients with other 
common comorbidities (asthma, COPD, CAD, and hypertension) that could cause tissue ischemia and blood supply 
disorders and revealed that the risk of early urethral stricture after TURP increased as the patient's comorbidity burden 
increased.

Although BTURP is an effective procedure, it is also associated with complications such as urethral stricture.28 The rate 
of urethral stricture development following BTURP was 10.5%, according to Afandiyev & Ugurlu.19 In their study, 
Sarier et al. found that renal transplantation did not increase the risk of urethral stricture and that the incidence of 
urethral stricture development following BTURP ranged from 8.9 to 12.5%.29,30 Several studies, the rate of stricture 
following BTURP ranges between 2% and 12.7%.31,32 According to Afandiyev & Ugurlu.19, the median ages of 
individuals with and without urethral stricture were comparable. Age has been shown to have no statistically significant 
effect on the development of urethral stricture in numerous studies.

There are several limitations of this study. First, we only found a limited number of articles, with only five studies 
included. Second, due to the limited number of studies included, there is homogeneity of the study subjects, with the 
majority being BPH patients, and this is not represented other potential populations such as pediatric patients underwent 
hypospadia repair. Third, all studies we included were retrospective, and thus may subjected to recall bias.

Conclusion
The risk factors of urethral stricture in this study includes the dose of brachyterapy for prostate cancer patients, lower 
resection speed of BPH, prolonged operative time, intraoperative urethral mucosa rupture, post-operative continuous 
infection, the diameter of the instrument, presence of chronic prostatitis in anamnesis, increased volume of the prostate, 
repeated drainage of the bladder using the urethral catheter, high comorbidity burden, second TURP surgery, history of 
preoperative catheter insertion, high postoperative WBC, and long postoperative catheterization time.

REFERENCES
[1] Lumen N, Campos-Juanatey F, Dimitropoulos K, Greenwell T, Martins FE, Osman N, et al. European 

Association of Urology Guidelines on Urethral Strictures. Eur Assoc Urol. 2023; 
[2] Palminteri E, Berdondini E, Verze P, De Nunzio C, Vitarelli A, Carmignani L. Contemporary urethral stricture 

characteristics in the developed world. Urology. 2013;81(1). 
[3] Alwaal A, Blaschko SD, McAninch JW, Breyer BN. Epidemiology of urethral strictures. Vol. 3, Translational 

Andrology and Urology. 2014. 
[4] Stein DM, Thum DJ, Barbagli G, Kulkarni S, Sansalone S, Pardeshi A, et al. A geographic analysis of male 

urethral stricture aetiology and location. BJU Int. 2013;112(6). 
[5] Wessells H, Angermeier KW, Elliott S, Gonzalez CM, Kodama R, Peterson AC, et al. Male Urethral Stricture: 

American Urological Association Guideline. J Urol [Internet]. 2017;197(1):182–90. Available from: 
http://dx.doi.org/10.1016/j.juro.2016.07.087

[6] Dielubanza EJ, Han JS, Gonzalez CM. Distal urethroplasty for fossa navicularis and meatal strictures. Vol. 3, 
Translational Andrology and Urology. 2014. 

Journal of Advance Research in Medical and Health Science ISSN: 2208-2425

Volume-9 | Issue-12 | Dec, 2023 165



 
 

[7] Daneshvar M, Hughes M, Nikolavsky D. Surgical Management of Fossa Navicularis and Distal Urethral 
Strictures. Vol. 19, Current Urology Reports. 2018. 

[8] Moltzahn F, Pra AD, Furrer M, Thalmann G, Spahn M. Urethral strictures after radiation therapy for prostate 
cancer. Vol. 57, Investigative and Clinical Urology. 2016. 

[9] Cornu JN, Ahyai S, Bachmann A, De La Rosette J, Gilling P, Gratzke C, et al. A systematic review and meta-
analysis of functional outcomes and complications following transurethral procedures for lower urinary tract 
symptoms resulting from benign prostatic obstruction: An update. Vol. 67, European Urology. 2015. 

[10] Fenton AS, Morey AF, Aviles R, Garcia CR. Anterior urethral strictures: Etiology and characteristics. Urology. 
2005;65(6). 

[11] Michielsen DPJ, Coomans D. Urethral strictures and bipolar transurethral resection in saline of the prostate: 
Fact or fiction? J Endourol. 2010;24(8). 

[12] Rassweiler J, Teber D, Kuntz R, Hofmann R. Complications of Transurethral Resection of the Prostate 
(TURP)-Incidence, Management, and Prevention. Vol. 50, European Urology. 2006. 

[13] Chen ML, Correa AF, Santucci RA. Urethral Strictures and Stenoses Caused by Prostate Therapy. Rev Urol. 
2016;18(2). 

[14] Lumen N, Oosterlinck W. Challenging non-traumatic posterior urethral strictures treated with urethroplasty: A 
preliminary report. Int Braz J Urol. 2009;35(4). 

[15] Hindson BR, Millar JL, Matheson B. Urethral strictures following high-dose-rate brachytherapy for prostate 
cancer: Analysis of risk factors. Brachytherapy [Internet]. 2013;12(1):50–5. Available from: 
http://dx.doi.org/10.1016/j.brachy.2012.03.004

[16] Tao H, Jiang YY, Jun Q, Ding X, Jian DL, Jie D, et al. Analysis of risk factors leading to postoperative urethral 
stricture and bladder neck contracture following transurethral resection of prostate. Int Braz J Urol. 
2016;42(2):302–11. 

[17] Grechenkov A, Sukhanov R, Bezrukov E, Butnaru D, Barbagli G, Vasyutin I, et al. Risk factors for urethral 
stricture and/or bladder neck contracture after monopolar transurethral resection of the prostate for benign 
prostatic hyperplasia. Urologia. 2018;85(4):150–7. 

[18] Gür A, Sönmez G, Demirtaş T, Tombul ŞT, Halitgil K, Demirtaş A. Risk Factors for Early Urethral Stricture 
After Mono-Polar Transurethral Prostate Resection: A Single-Center Experience. Cureus. 2021;13(11):11–6. 

[19] Afandiyev F, Ugurlu O. Factors predicting the development of urethral stricture after bipolar transurethral 
resection of the prostate. Rev Assoc Med Bras. 2022;68(1):50–5. 

[20] Elliott SP, Meng M V., Elkin EP, McAninch JW, Duchane J, Carroll PR. Incidence of Urethral Stricture After 
Primary Treatment for Prostate Cancer: Data From CaPSURE. J Urol. 2007;178(2). 

[21] Mohammed N, Kestin L, Ghilezan M, Krauss D, Vicini F, Brabbins D, et al. Comparison of acute and late 
toxicities for three modern high-dose radiation treatment techniques for localized prostate cancer. Int J Radiat 
Oncol Biol Phys. 2012;82(1). 

[22] Tugcu V, Tasci AI, Sahin S, Zorluoglu F. Comparison of photoselective vaporization of the prostate and 
transurethral resection of the prostate: A prospective nonrandomized bicenter trial with 2-year follow-up. J 
Endourol. 2008;22(7). 

[23] Gilling PJ, Wilson LC, King CJ, Westenberg AM, Frampton CM, Fraundorfer MR. Long-term results of a 
randomized trial comparing holmium laser enucleation of the prostate and transurethral resection of the 
prostate: Results at 7 years. BJU Int. 2012;109(3). 

[24] Xue B, Zang Y, Zhang Y, Yang D, Gao J, Sun C, et al. GreenLight HPS 120-W laser vaporization versus 
transurethral resection of the prostate for treatment of benign prostatic hyperplasia: A prospective randomized 
trial. J Xray Sci Technol. 2013;21(1). 

[25] Wang JW, Man LB. Transurethral resection of the prostate stricture management. Vol. 22, Asian Journal of 
Andrology. 2020. 

[26] Grechenkov AS, Glybochko P V., Alyaev YG, Bezrukov EA, Vinarov AZ, Butnaru D V., et al. RISK 
FACTORS FOR ANTERIOR URETHRAL STRICTURES AFTER TRANSURETHRAL RESECTION OF 
BENIGN PROSTATIC HYPERPLASIA. Urol (Moscow, Russ  1999). 2015;(1). 

[27] Kumsar S, Saglam HS, Köse O, Budak S, Adsan O. Relationship between development of urethral stricture 
after transurethral resection of prostate and glycemic control. Urol Ann. 2014;6(4). 

[28] Mamoulakis C, Schulze M, Skolarikos A, Alivizatos G, Scarpa RM, Rassweiler JJ, et al. Midterm results from 
an international multicentre randomised controlled trial comparing bipolar with monopolar transurethral 
resection of the prostate. Eur Urol. 2013;63(4):667–76. 

[29] Sarier M, Duman I, Kilic S, Yuksel Y, Demir M, Aslan M, et al. Comparative results of transurethral incision 
with transurethral resection of the prostate in renal transplant recipients with benign prostate hyperplasia. Urol 
J. 2018;15(4). 

[30] Sarier M, Tekin S, Duman İ, Yuksel Y, Demir M, Alptekinkaya F, et al. Results of transurethral resection of 
the prostate in renal transplant recipients: a single center experience. World J Urol. 2018;36(1). 

[31] Shin YS, Park JK. Urethral strictures after bipolar transurethral resection of prostate may be linked to slow 
resection rate. Investig Clin Urol. 2017;59(1):66–7. 

[32] Kumar B, Srivastava A, Sinha T. Urethral stricture after bipolar transurethral resection of prostate-truth vs 
hype: A randomized controlled trial. Indian J Urol. 2019;35(1). 

Journal of Advance Research in Medical and Health Science ISSN: 2208-2425

Volume-9 | Issue-12 | Dec, 2023 166


