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Abstract 
The aim of this study was to analyze scientific information on risk factors, methods of diagnosis, and surgical treatment 

of urethral strictures after adenomectomy. 
Search strategy: The search for relevant scientific publications was conducted in databases of evidence-based 

medicine (PubMed and Cochrane Library), and specialized search systems (Google Scholar, Cyberleninka, and e-library). 
Inclusion criteria: studies performed on people published in English, and Russian, as well as full versions of articles.  

Results. Benign prostatic hyperplasia is one of the most common chronic diseases in men over the age of fifty. 
Transurethral resection of prostate adenoma is currently the most effective and common surgical option. Iatrogenic urethral 
strictures are a common complication of this intervention, which are caused by trauma, prolonged catheterization, infectious 
inflammation, and the use of hemostasis. Diagnostic techniques for urethral strictures include physical examination, 
urinalysis, questionnaire, uroflowmetry, ultrasound, urethrocystoscopy, retrograde urethrography, vocal cystourethrography, 
or ultrasound urethrography. The main methods of emergency surgical treatment of strictures are endoscopic methods 
(bougienage of the urethra, internal optical urethrotomy, drainage of the bladder, and cystostomy drainage). The 
effectiveness of urethroplasty in the treatment of strictures in the long-term period reaches 80%.  

Conclusion. Success in the treatment of patients with urethral strictures directly depends on the high-quality 
preoperative diagnosis, tactics of surgical treatment, and prevention. Endourethral techniques are the most common among 
urologists around the world.  
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Целью исследования был анализ научной информации о факторах риска, методах диагностики и хирургического 
лечения стриктур уретры после аденомэктомии. 

Стратегия поиска. Поиск релевантных научных публикаций проводился в базах данных доказательной 
медицины (PubMed и Cochrane Library), специализированных поисковых системах (Google Scholar, Cyberleninka, e-
library). Критерии включения: исследования, выполненные на людях, опубликованные на английском, русском 
языках, а также полные версии статей. 

Результаты. Доброкачественная гиперплазия предстательной железы является одним из наиболее частых 
хронических заболеваний у мужчин старше пятидесяти лет. Трансуретральная резекция аденомы предстательной 
железы в настоящее время является наиболее эффективным и распространенным хирургическим методом. 
Ятрогенные стриктуры уретры являются частым осложнением данного вмешательства, что обусловлено травмой, 
длительной катетеризацией, инфекционным воспалением и применением гемостаза. Методы диагностики стриктур 
уретры включают физикальное обследование, анализ мочи, опросник, урофлоуметрию, УЗИ, уретроцистоскопию, 
ретроградную уретрографию, цистоуретрографию или ультразвуковую уретрографию. Основными методами 
экстренного хирургического лечения стриктур являются эндоскопические методы (бужирование уретры, внутренняя 
оптическая уретротомия или дренирование мочевого пузыря, цистостомическое дренирование). Эффективность 
пластики уретры при лечении стриктур в отдаленном периоде достигает 80%. 

Заключение. Успех в лечении больных со стриктурами уретры напрямую зависит от качественной 
предоперационной диагностики, тактики хирургического лечения и профилактики. Эндоуретральные методики 
наиболее распространены во всем мире. 

Ключевые слова: доброкачественная гиперплазия предстательной железы, стриктуры уретры, факторы 
риска, лечение. 
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Мақсат: Аденомэктомия операциясынан кеиінгі уретра стриктурасынын диагностикасының және де хирургиялық 

емінін ғылыми ақпараттық анализін және де қауіп қатер факторларын зерттеу. 
Іздеу стратегиясы: Дәлелді медицина қорынан, арнайы іздеу системасынан релевантты ғылыми 

басылымдарды іздеу. (PubMed и Cochrane Library), (Google Scholar, Cyberleninka, e-library). Қосылым критериялары: 
Косылым критериялары: адамға жасалған зерттеулер, ағылшын және де орыс тілдерінде басылмға шыққан толық 
нұсқаудағы статьялар. 

Нәтижелер: Қуық асты безінін гиперплазиясы, елу 50 жастан асқан ер адамдардын жиі кездесетін созылмалы 
аурулардын бірі болып саналады. Қуық асты безінін трануретральді кесу әдісі қазіргі заманда ең тиімді және де ең 
жиі қолданатын әдіс болып саналады. Ятрогенді уретранын стриктурасы осы адистін ең жиі асқынуы болып 
саналады, уретранын жарақаты, катетердін ұзак тұруы, гемостаз адістері, инфекциялық қабынулар шартты түрде 
стриктуралардын себебі болып табылады. Уретранын стриктурасынын диагностикалық адісіне жатады: физикальды 
қарау, зәр анализы, урофлоуметрия, сурау қагазы, УДЗ, уретроцистоскопия, ретроградная уретрография, 
цистоуретрография немесе ультродыбыстык  уретрография. Уретранын стриктурасынын  жедел хирургиялық емінін 
негізгі эндоскопия әдісі болып (уретранын бужированиясы, оптикалык уретротомия, қуықты дренирлеу, 
цистостомия) Уретранын пластикасынын тиімділігіи кеибір жағдайларда 80% ға деиін жетеді  

Корытанды: Уретранын стриктурасынын емінін жақсы жетістігі, науқастын толық операция алдынын 
диагностикасы, тиімді хирургиялық емінін тактикасы және де профилактикасы болып табылады. 

Түйінді создер: Қуық  асты безінін катерсіз гиперплазиясы, уретра стриктурасы, кауіп қатер факторы, емі. 
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Introduction 
Benign prostatic hyperplasia (BPH) takes one of the 

leading positions in the structure of chronic non-infectious 
diseases in middle-aged and elderly men. Its histological 
structure is based on hyperplasia of fibroepithelial tissue in 
the periurethral part of the prostate [36]. The prevalence of 
BPH among men aged 51 to 60 years is approximately 
40%, for men 61-70 years old it is 70%, and for the age 
group 81-90 years it is about 90%. The disease leads to a 
significant decrease in the quality of life of patients, their 
labor potential, and frequent hospitalizations in urological 
departments, which is a significant socio-economic problem 
[15]. The need for surgical treatment of BPH in men under 
the age of fifty is approximately 13%, from 50 to 59 years - 
about 25%; men over sixty years of age in 40% of cases 
require such treatment. The prevalence of this disease 
suggests that about forty percent of working-age men are 
subject to surgical treatment for BPH [52].  

The surgical method of BPH is currently the most 
radical, despite the possibility of conservative treatment of 
BPH. The type of surgical intervention chosen affects the 
postoperative results of treatment, the duration of the 
operation itself, the length of stay of the patient in the 
hospital, the survival rate, the types and number of post-
surgical complications, and methods of rehabilitation [60, 
42]. 

Urethral stricture is a condition manifested by recurrent 
urinary tract infection, acute or chronic urinary retention, 
urinary incontinence, and sometimes it can be a renal 
failure. Urethral stricture is a common and complex 
urological pathology. The incidence has been steadily 
growing in recent decades, varies from 0.6% to 0.9% in the 
population, and depends on the age structure of patients. 
Establishing the cause of urethral stricture, and assessing 
the location, length, and degree of narrowing of the urethra 
is an important factor in determining the choice of surgical 
treatment option. Iatrogenic injury to the urethra is the 
leading etiological factor in the development of urethral 
stricture in men in developed countries and the second one 
after traumatic injury in developing countries. Extended and 
subtotal lesions are diagnosed in 15-18% of cases of 
urethral stricture disease [3, 41, 48]. In the United States, 
about 1,500,000 patients visit a urologist annually and an 
average of 5,000 patients receive specialized inpatient care. 
At the same time, the average individual costs per patient 
with stricture disease are three times higher than for other 
urological pathology [53]. In countries with a high level of 
medicine, strictures of iatrogenic etiology are most 
common. The reason for the increase in the incidence is the 
widespread use of "minimally invasive" transurethral 

endoscopic operations. Catheterization, cystoscopy, in 
addition to the damage to the mucous membrane, 
contribute to the formation of compression zones and 
ischemia of the urethra [41]. 

The aim of this study was to analyze scientific 
information on risk factors, methods of diagnosis, and 
surgical treatment of urethral strictures after 
adenomectomy. 

Search strategy: The search for relevant scientific 
publications was conducted in databases of evidence-
based medicine (PubMed and Cochrane Library), and 
specialized search systems (Google Scholar, Cyberleninka, 
and e-library). Inclusion criteria: studies performed on 
people published in English, and Russian, as well as full 
versions of articles. Preference was given to studies of high 
methodological quality (systematic reviews and surveys of 
studies of various designs), in the absence of which the 
publications of the results of cross-sectional studies were 
taken into account. Studies were obtained by searching for 
the following keywords (date of search: August 29, 2022): 
benign prostatic hyperplasia, surgical methods for BPH 
treatment, risk factors for urethral strictures, and treatment 
of urethral strictures. In total, 353 literary sources were 
found, 65 of which were selected for analysis. 

Results and discussion 
Comparative characteristics of surgical methods for 

BPH treatment 
Of the surgical approaches to BPH treatment, in most 

cases, preference is given to the methods of open 
adenomectomy and transurethral resection [38]. Open 
adenomectomy is usually performed in the case of a large 
(> 100 cm3) hyperplastic prostate; this intervention is 
indicated when BPH is associated with bladder 
diverticulosis, if it is impossible to perform cystolithotripsy in 
the presence of stones in the urinary bladder, and if it is 
necessary to use semi-rigid penile endoprostheses [52, 16, 
51]. The disadvantages of this method are the unjustified 
removal of the prostate part of the urethra together with 
adenomatous tissue, and the possibility of damage to the 
urethral vascular plexus and dorsal vessels of the prostate 
[43]. 

Despite the high efficiency of open adenomectomy with 
respect to the postoperative characteristics of urination, the 
possibility of early and late postoperative complications 
(about 20% of all cases) requires a search for alternative 
methods of treatment. One such effective approach is 
transurethral resection (TUR) of the prostate. This operation 
was first performed by M. Stern and J. McCarthy, who used 
a self-developed wire loop with visual monitoring [5]. Until 
now, this type of surgical intervention is considered as the 
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"gold standard" of surgical treatment of BPH; it is optimal in 
95% of patients with prostate volume not exceeding 80 cm3 
[58]. The main advantages of this technique are relatively 
low trauma, the ability to eliminate bladder outlet 
obstruction, a short rehabilitation period, and the high speed 
of its implementation with the possibility of simultaneous 
radical resection of a pathological tumor. However, it cannot 
be performed in the case of stones and diverticula in the 
bladder [40, 55]. In the long term after surgery, it is possible 
the formation of a stricture of the urethra (3.7%), cicatricial 
stenosis of the bladder neck (2.5%), or urinary incontinence 
(1%). After surgery, a part of unremoved adenomatous 
tissues remains in the gland and can be a defect in the 
lower part of the bladder, which is associated with the risk 
of numerous complications and repeated surgical 
interventions. At the wound surface, there is a layer of 
tissue damaged as a result of electrothermal action, which 
is subsequently rejected after the growth of urothelium 
tissue. The period of cleaning the wound surface and 
replacing it with urothelium tissues is 6-15 months, which 
dictates the need for long-term outpatient monitoring and 
appropriate treatment [38].  

The methods of interstitial laser therapy, needle 
ablation, microwave therapy, vaporization, rotoresection, 
laser resection, on and enucleation, which has been 
developed in recent years, are the alternative methods of 
surgical treatment of BPH that give a minimum number of 
postoperative complications. These methods make it 
possible to treat without the use of open access with good 
results, allowing in most cases to avoid open surgery [17, 
13]. 

Another type of endoscopic intervention aimed at 
reducing the prevalence of early and late postoperative 
complications is transurethral enucleation of the prostate 
with a bipolar loop or Trans Urethral Enucleation with 
Bipolar (TUEB). With this method, the electric current does 
not affect the entire human body but passes in the form of a 
loop, which ensures the absence of tissue burns, good 
hemostasis, and practically no TUR syndrome. This method 
belongs to the "cold" methods of exfoliation of hyperplastic 
tissues even with large adenomas. It reduces the average 
time of surgery to 119 minutes with a significant average 
volume of the resected tumor (122 cm3). Another advantage 
of this intervention is the early removal of the urethral 
catheter, the minimum percentage of infectious and 
inflammatory complications (0.95% of patients), dysuric 
manifestations, incontinence (3.3% of patients), and 
postoperative bleeding (2.3% of patients) [9, 45]. 

Another effective, minimally invasive method of surgical 
treatment of large BPH, introduced in the last decade, is 
extraperitoneoscopic adenomectomy [32, 4]. In 2015, the 
results of an analysis of the effectiveness of robotic 
adenomectomy performed in four European centers were 
published. The patients with an average prostate volume of 
129 cm3 were included in the study. Complications in the 
early postoperative period were found in 30% of patients, 
5% of them had bleeding which necessitated cystoscopy 
and vascular coagulation. The need for urethral 
catheterization disappeared on average on the third day 
after surgery, and the period of hospital stay after surgery 
was on average 4 days. Six months later, the mean IPSS 
score was three (0-8) points, Q max - 23 ml / s (16-35 ml / 

s), and residual urine was absent in almost all study 
participants. The results allowed the authors to conclude 
that this method is highly effective and clinically safe [50]. 

Analysis of the literature indicates that the surgical 
method remains the main method of BPH treatment. 
Transurethral resection of the prostate is comparable to 
open adenomectomy in terms of clinical efficacy; it is the 
intervention of choice or the "gold standard" for surgical 
treatment of BPH. TUR has significantly expanded the 
range of indications for surgery, not only for small volumes 
of hyperplastic tissue but also for large tumor volumes. It is 
accompanied by fewer postoperative complications and 
reduces the length of hospital stay in the postoperative 
period. 

Risk factors for the development of ureteral 
strictures after open adenomectomy and transurethral 
resection in BPH 

Disturbances of urination in the long-term period after 
surgical treatment of BPH are observed in 10-35% of 
patients [62]. Clinical manifestations of such disorders are 
increased frequency of urination, urge to urinate, difficulty 
urinating and urinary incontinence [23, 46]. With prolonged 
urinary incontinence, aggravated by an increase in intra-
abdominal pressure, it is necessary to think about possible 
damage to the external sphincter, whose muscles are 
located concentrically behind the seminal tubercle. This 
symptom is due to anatomical features of hyperplastic 
tumor growth, leading to diffuse dissection of the bladder 
sphincter. This feature can dramatically increase the risk of 
external sphincter fibers during the enucleation of 
hyperplastic adenoma tissues [63]. 

The choice of tactics for the correction of dysuric 
disorders depends on the results of the urodynamic 
examination. Most often, urinary disorders are caused by 
detrusor overactivity (37% of patients), which disappears 
after surgical removal of bladder outlet obstruction in 70-
75% of patients [10]. In the absence of hyperactivity, 
symptoms of dysuria persist in almost all patients, even 
after repeated surgery [23]. In approximately 25% of 
patients, there is a combination of hyper- and hypoactivity 
of the detrusor, and in 16% of patients, there are signs of its 
hypoactivity [6]. Patients with detrusor hypoactivity are 
significantly more likely to require conservative treatment 
than reoperation [62]. In 16% of patients with dysuric 
disorders after adenomectomy, intravesical obstruction is 
observed, which is most often caused by urethral stricture, 
recurrent BPH, and bladder neck deformity [6].  

Analysis of the causal relationship between the 
development of complications in the late period after 
surgery and the course of the early postoperative period 
showed that the presence of bleeding or purulent 
complications was associated with the formation of 
sclerosis of the bladder neck (about 70% of all cases of late 
post-surgical complications). The main mechanisms of its 
development are re-infection of the urinary tract with 
microbial flora through a catheter, and trauma leading to the 
formation of destructive disorders in the bladder wall. The 
factor that reduces the risk of sclerotic cicatricial changes in 
this area is the rapid recovery of spontaneous urination [12].  

The development of urethral strictures can be the result 
of excessive trauma to the mucosa during endoscopy of the 
bladder and the use of a resectoscope, sclerotic changes in 
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the wall of the urethra preceding surgery and in the prostate 
gland due to the peculiarities of its morphological structure. 
These features include the presence of sclerotic processes 
and vascular hyalinization in the prostate, which increase 
the risk of postoperative bleeding due to loss of elasticity 
and the ability of the vessel to retain blood clots when 
exposed to temperature during surgery. This is also 
facilitated by the development of productive inflammation 
and granulation formations containing a large number of 
blood vessels, which increase the possibility of bleeding of 
the prostate bed after surgery [26]. Infectious inflammation 
of the urinary tract associated with bladder catheterization is 
one of the leading causes of late postoperative 
complications of adenomectomy and increased treatment 
costs [19, 25]. 

Another factor that can enhance the formation of late 
postoperative complications of adenomectomy is the 
method of hemostasis of the prostate bed. In a single-stage 
operation, hemostasis with removable catgut ligatures can 
lead to exacerbation of chronic prostatitis or secondary 
cystitis. The use of transverse non-removable sutures on 
the bladder neck is accompanied by inflammatory reactions 
in 16-33% of patients even in the absence of bladder outlet 
obstruction, and the proportion of obstructive complications 
reaches 50-75%. This technique leads to the fusion of the 
edges of the defect and isolation of the adenoma bed from 
the bladder cavity, with the development of difficulties in 
performing bed debridement [54]. The development of 
urethral stricture can be caused by the stretching and 
tearing of the part of the urethra located in the prostate 
during the exfoliation of the adenoma. It can also be 
associated with transection of the urethra distal to the apex 
of the tumor. In such situations, prolonged drainage of the 
urethra does not have a preventive effect on urethral 
stricture. Tamponade of the prostate bed with gauze 
tampons with the simultaneous use of a Foley catheter is 
characterized by a twofold increase in postoperative 
inflammatory complications [61]. 

The King C (2019) study retrospectively analyzed the 
incidence of complications and clinical manifestations 
associated with urethral stricture in a cohort of 1,851 
patients from 2005 to 2016. Acute urinary retention, 
complex catheterization requiring urgent urological 
intervention, or renal failure, urosepsis, or urethral abscess 
were considered significant complications. The mean 
stricture length was 5.0 cm. 40.6% of patients had at least 
one complication directly related to urethral stricture, 
including acute urinary retention (32.6%), complex 
catheterization (16.0%), abscess urethra/urosepsis (5.0%) 
or renal failure (3.1%). Multivariate analysis established an 
association between stricture length, the presence of 
posterior stenosis (OR 3.0, 95% CI 1.3-6.8, P = 0.01) and 
strictures due to trauma (OR 1.6, 95% CI 1.1-2.4, P = 0.02). 
7.0% of patients had complications that were considered 
life-threatening. The authors concluded that patients with 
longer strictures, posterior stenosis, no antecedent lower 
urinary tract symptoms, and traumatic strictures are at the 
greatest risk of complications associated with urethral 
strictures [28]. 

Diagnostic approaches for detecting urethral 
stricture after adenomectomy 

Clinical guidelines for the diagnosis and treatment of 
urethral strictures were published in 2016 by the American 
Urological Association (AUA) [35, 61]. The guideline 
emphasizes that about 35% of urethral strictures in most 
countries are a consequence of complicated plastic surgery 
for hypospadias and endoscopic procedures for prostate 
diseases. The main localization of urethral strictures is the 
bulbar part of the urethra. However, in some diseases, such 
as lichen sclerosis, strictures form in the penile part, and 
strictures associated with traumatic injury are most often 
located in the bulbar part or in the posterior part of the 
urethra [56, 33]. The diagnosis of urethral stricture should 
be based on patient complaints of insufficient urine flow 
rate, feeling of incomplete emptying of the bladder, dysuric 
disorders, symptoms of urinary tract infection, and 
increased residual urine volume [35]. Also, diagnostic 
manifestations of urethral strictures can be epididymitis, 
erectile dysfunction, and ejaculation. There may be 
symptoms of urinary infection, dysuria and stranguria (split 
urine stream). Long-term strictures can lead to the 
formation of bladder stones, purulent complications in the 
urethra, malignancy, and chronic kidney disease with the 
development of renal failure [44, 14].  

Examination methods for urethral strictures include 
physical examination, urinalysis, questionnaire methods 
(index of dysuria symptoms AUA-SI), determination of urine 
stream velocity using uroflowmetry, and ultrasound method 
to determine the amount of residual urine [34, 64, 30]. 
Instrumental methods for diagnosing urethral strictures 
include urethrocystoscopy, retrograde urethrography, vocal 
cystourethrography, or ultrasound urethrography, which are 
most informative in this case for determining the localization 
and area of the lesion, as well as the severity of urethral 
narrowing and the presence of fibrotic wall changes [2, 7, 
18, 21, 39, 49, 57]. 

Analysis of various tests used to assess and control 
urethral strictures suggests that urethrogram and 
urethroscopy are the most commonly used methods for 
assessing stenosis in the dynamics and planning of 
surgery. Questioning and uroflowmetry play a key role in 
the long-term follow-up of these patients. Ultrasonography 
is highly sensitive and specific for assessing 
spongiofibrosis, and computed tomography / MRI is 
recommended for assessing pelvic injury associated with 
fractures [11]. 

Surgical treatment of urethral stricture  
If an urgent surgical intervention is necessary for 

urethral strictures, for example, in the presence of acute 
urinary retention, it is permissible to use rather traumatic 
endoscopic methods, such as bougienage of the urethra 
using a guidewire, internal optical urethrotomy, or drainage 
of the bladder. If the patient requires permanent bladder 
catheterization, cystostomy drainage is acceptable [59]. 

The effectiveness of internal optical urethrotomy or 
urethral bougienage reaches 35 to 70% in the presence of 
strictures, it is most pronounced with strictures not 
exceeding one centimeter in length; strictures more than 
two centimeters long are less susceptible to treatment with 
this method. The effectiveness of urethroplasty is the most 
pronounced (from 80 to 95% in the long-term period after 
the intervention), however, the use of this method is limited 
by the high economic cost, a significant number of 



Наука и Здравоохранение, 2022, 4 (Т.24)                                                         Обзор литературы 

193 

complications, and the need to use complex anesthetic 
methods [31, 22, 29, 65]. Some studies have demonstrated 
a statistically significant reduction in the incidence of 
recurrent urethral strictures after the use of bladder 
catheterization performed by the patient himself 
(autocatheterization) [1]. 

Given the high percentage of recurrences after 
endoscopic correction, patients with strictures of the penile 
urethra need urethroplasty, the effectiveness of which in the 
long term is up to 80% [47, 24, 37, 20]. For urethroplasty, 
the buccal mucosa of the mouth is commonly used as a flap 
[27]. 

A 2018 study retrospectively analyzed data from 183 
patients with urethral stricture, including etiology, location of 
the obstruction, length of stricture, therapeutic strategy, and 
associated complications. Traumatic damage to the urethra 
was observed in 52.4%, and in 29.5% it was of iatrogenic 
origin. Posterior urethral stricture occurred in 45.9% of 
patients, followed by anterior urethral stricture (44.8%) and 
stenosis (6.6%). The methods of treatment included the 
imposition of a thorough anastomosis (54.1%), 21.9% of 
patients underwent intracavitary surgery, such as 
endoscopic holmium laser, scar removal with an 
endoscopic electric knife, balloon dilatation, and urethral 
dilatation. In patients over 65 years of age, the incidence of 
urethral stricture was 14.8%, and the complication rate 
(70.4%) with transurethral resection of the prostate was 
significantly higher than after other methods of surgical 
intervention (P <0.01). The main treatment for urethral 
stricture has shifted from endoscopic surgery to 
urethroplasty [8].  

Conclusion.  
Urethral stricture is a common disease that significantly 

affects the quality of life of patients. Treatment and 
rehabilitation of patients with this pathology are associated 
with significant costs to the health care system. In recent 
years, approaches to the treatment and prevention of this 
disease have been significantly revised. Success in the 
treatment of patients with urethral strictures directly 
depends on the high-quality preoperative diagnosis, tactics 
of surgical treatment, and prevention. Endourethral 
techniques are the most common among urologists around 
the world.  
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