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Parameters predicting the number of recurrences, strictural length and 
localization in urethral strictures

Üretra darlıklarında nüks sayısı, darlık uzunluğu ve lokalizasyonu öngören 
parametreler

Muhammed Cihan Temel, Sezgin Okçelik

Abstract
Purpose: In addition to the known etiological and predisposing factors of urethral stricture, we aimed to examine 
unknown and not clearly defined factors.
Materials and methods: Medical records of 317 patients who underwent visual internal urethrotome (VIU) 
surgery in our clinic between 2017 and 2022 were retrospectively reviewed. The parameters affecting the total 
number of VIU operations were investigated. In addition, the factors affecting the total length and localization of 
the stricture were investigated.
Results: The presence of history of endourological surgery and history of cardiovascular disease were 
independently associated with a higher number of VIU operations (p<0.05). The age was independently 
associated with a longer total segment of urethral stricture (p<0.05). The history of previous endourological 
intervention or the presence of cardiovascular disease are significantly increased the rate of distally localized 
strictures (p<0.05).
Conclusion: Endourological interventions and urethral catheter procedures should be avoided as much 
as possible for people with cardiovascular disease. It will be a useful approach to investigate the status of 
cardiovascular disease of patients with anterior urethral stricture, as it is done in erectile disfunction. 
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Öz
Amaç: Bu çalışmada üretral darlıkların bilinen etiyolojik ve predispozan faktörlerine ek olarak, bilinmeyen ve net 
olarak tanımlanmamış faktörler incelendi.
Gereç ve yöntem: Merkezimizde 2017-2022 yılları arasında Vizüel internal üretrotom (VIU) operasyonu 
geçiren 317 hastanın tıbbi kayıtları geriye dönük olarak incelendi. Total VIU operasyon sayısı üzerinde etkili 
olan parametreler araştırıldı. Ek olarak total dar segment uzunluğu ve darlık lokalizasyonuna etki eden faktörler 
araştırıldı.
Bulgular: Geçirilmiş endoürolojik cerrahi öyküsü ve kardiyovasküler hastalık öyküsünün, daha fazla VIU 
operasyonu sayısı ile ilişkili olduğu görüldü (p<0,05). Yaş, daha uzun total üretral darlık segmentiyle ilişkiliydi 
(p<0,05). Daha önce geçirilmiş endoürolojik müdahale öyküsü ve kardiyovasküler hastalık hikâyesi, darlığın 
daha distalde olma oranını istatistiksel anlamlı şekilde arttırmaktaydı (p<0,05).
Sonuç: Kardiyovasküler hastalık hikâyesi olan kişilerde endoürolojik girişim ve üretral kateter yerleştirilmesi 
işlemlerinden mümkün olduğunca kaçınılmalıdır. Erektil disfonksiyon hastalarında yapıldığı gibi, anterior üretral 
darlığı olan hastalarda da kardiyovasküler hastalık araştırmasının yapılması faydalı bir yaklaşım olacaktır.

Anahtar kelimeler: Üretral striktür, vizüel internal üretrotomi, kardiyovasküler arrest, koroner arter bypass.
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Introduction

Urethral stricture is a disease that can develop 
throughout the entire male urethra and has many 
etiologies. Overall, its incidence is estimated to 
be 229-627 per 100,000 men [1]. This disease, 
which is common and frequently recurring 
worldwide, seriously affects human health and 
can significantly reduce the quality of life [2]. 
Urethral stricture, which has many etiologies, 
imposes serious burdens on the health system 
and patients [3]. A thorough understanding of 
the etiology and pathophysiology of urethral 
stricture may play an active role in preventing 
this disease and finding new treatment methods. 
Many predisposing factors related to urethral 
stricture have been reported in the guidelines of 
European Association of Urology and American 
Urological Association [4, 5]. The most common 
etiology is iatrogenic causes, however idiopathic 
strictures still constitute a substantial portion of 
34% [6]. Based on these informations, it can be 
concluded that there are still many unknown 
factors about the etiology of urethral stricture. 
Mundy and Andrich [7] reported that one of the 
possible causes of idiopathic urethral strictures 
in elderly patients may be urethral ischemia, in a 
review. Yildiz et al. [8] reported that the severity 
of coronary artery disease is an independent 
predictive factor in the occurrence of urethral 
stricture, in a study which they compared 
patients with and without urethral stricture after 
urethral catheterization. In this study, we aimed 
to investigate also the not yet clearly defined 
etiological factors such as cardiovascular 
arrest, bypass and patient’s age, in addition to 
well defined etiological and predisposing factors 
of urethral stricture. New informations related 
to these factors will be scientifically valuable 
due to they have the potential to provide a new 
and different approach to this disease in the 
literature and guidelines. Our study is one of the 
limited number of studies examining these new 
potential etiological factors. 

Material and methods

After the ethical approval from local 
institute’s committee on human research 
obtained on 28.03.2022, medical records of 381 
patients who underwent internal urethrotome 
(VIU) surgery in our clinic between 2017 and 
2022 were reviewed retrospectively. All the 
patients were underwent VIU operation due to 
urethral stricture disease which had diagnosed 

with uroflowmetry and cystourethroscopy. A 
20 Fr urethral catheter was inserted after the 
procedure to all patients. The durations of 
catheterizations were determined according to 
the surgeon’s foresight. All patients who had a 
second VIU operation were offered to the option 
of open urethroplasty operation. Patients who 
accepted open urethroplasty were excluded the 
study. Patients younger than 18 years old, with 
congenital urethral/penile anatomical anomalies 
(Hipospadias, Epispadias, Posterior urethral 
valve exc.) or who were operated for these 
reasons (TIPU, Magpi, Other urethroplasties 
exc.), with Balanitis xerotica obliterans or 
lichen sclerosus et atrophicus of the penis, 
with previous pelvic fracture and postradiation 
urethral strictures were excluded from the study. 
Patients older than 18 years, who had undergone 
VIU surgery and had congenital normal urethral 
anatomy were included in the study. Patients 
who wanted to continue their treatment with 
VIU operation and did not accept urethroplasty 
after second VIU were included in the study. 
A total of 381 patients’ data were obtained 
and 317 patients, who met the study criteria 
were included in the study. Informed consent 
was obtained from all patients included in the 
study. The patients’ age, number of total VIU 
operations, history of previous endourological 
intervention, history of cardiovascular disease, 
history of cardiovascular arrest/bypass, length 
of the total strictural segment and stricture 
localization (Anterior or Posterior urethra) 
were recorded. Patients who had previously 
undergone any type of transurethral resection 
(TUR), cystoscopy, ureterorenoscopy (URS) or 
percutaneous nephrolithotomy (PNL) surgery 
were considered as patients with endourological 
intervention. Patients with chronic hypertension, 
coronary artery disease affecting cardiac 
function, previous myocardial ischemia, cardiac 
arrhythmia, cardiomegaly, chronic heart failure, 
cardiac thrombus, low ejection fraction, chronic 
valve diseases, aortic aneurysm and varicose 
diseases were considered as patients with 
cardiovascular disease. Cold knife visual 
internal urethrotomy technique was applied to 
all patients at 12 o’clock position. The length 
of the urethral stricture was measured by 
calculating the ratio of the stricted segments’ 
length to the cold knife length, after the stricture/
strictures was incised with the urethrotome. In 
patients with more than one urethral stricture, 
the stricture length was calculated as the sum 
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Table 1. The mean VIU values, the number of cardiovasculary disease, the number of cardiovasculary 
arrest/surgery history according to age decade of the patients

Decade of 
Age

Frequency
(number 
of 
patients)

Mean number
of VIU 
operations

Presence of history 
of cardiovasculary 
disease
(Ratio to decade 
population)

Presence of history of 
cardiovasculary arrest/
surgery
(Ratio to decade 
population)

18-20 2 1.00 0 (0.00 %) 0 (0.00 %)

21-30 10 1.40 0 (0.00 %) 0 (0.00 %)

31-40 14 1.42 0 (0.00 %) 0 (0.00 %)

41-50 23 1.60 5 (21.73 %) 3 (13.04 %)

51-60 49 1.95 11 (22.44 %) 0 (0.00 %)

61-70 87 1.93 24 (27.58 %) 7 (8.04 %)

71-80 97 2.28 40 (41.23 %) 13 (13.40 %)

81-90 33 1.66 16 (48.48 %) 5 (15.15 %)

91-93 2 2.50 1 (50.00 %) 0 (0.00 %)

Total 317 97 28

of the length of all stricture segments. The effect 
of other parameters on the total number of 
VIU operations performed on the patients was 
investigated. In addition, the factors affecting 
the stricture length and localization were 
investigated.

The statistical analysis of the data was 
performed using the SPSS version 22.0 (IBM, 
New York, USA). Shapiro-Wilk test was used 
to determine whether the data was normally 
distributed or not. Qualitative data was expressed 
as frequencies and percentages. Because the 
quantitative data in the study was distributed 
nonparametrically, the results were reported 
as Median (IQR). Linear regression analysis 
was applied to investigate which parameters 
affected the number of total VIU operations and 
the strictural length. Binary regression analysis 
was used to assess the relation between the 
localization of urethral stricture and other 
parameters. Values of p<0.05 were considered 
statistically significant.

Results

A total of 317 patients were included in the 
study. The age range of the patients included in 
the study was 18-93, and the median (IQR) age 
was 68 (17.50). The urethral stricture lengths of 
the patients ranged from 2 to 100 mm, and the 

median (IQR) value was 10 (5) mm. The total 
number of VIU operations performed to the 
patients ranged from 1 to 23, and the median 
(IQR) value was 1 (1). The mean VIU values, 
the number of cardiovasculary disease, the 
number of cardiovasculary arrest/surgery history 
according to age decade of the patients are given 
in Table 1. Of 317 patients, 162 (51.1%) had a 
history of previous endourological procedure, 97 
(30.6%) had a history of cardiovascular disease, 
and 28 (8.8%) had a history of cardiovascular 
arrest or bypass. The stricture was in the 
posterior urethra in 48 (15.14%) patients and 
in the anterior urethra in 269 (84.86%) patients. 
Anterior urethral strictures were localized in the 
bulber urethra in 176 (55.52%) patients and in 
the penile urethra in 93 (29.34%) patients. 

The presence of history of endourological 
surgery and history of cardiovascular disease 
were independently associated with a higher 
total number of VIU operations in lineer 
regression analysis (p<0.05), (Table 2). The 
age was independently associated with a longer 
total segment of urethral stricture in regression 
analysis (p<0.05), (Table 3). In addition, it 
was observed that the presence of a previous 
endourological intervention or cardiovascular 
disease significantly increased the probability 
of the stricture being at more distal (anterior 
urethra) (p<0.05), (Table 4).
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Table 2. Linear regression analysis results in which total IUT number was assumed as independent 
variable and other factors as dependent variable (p<0.05)

B 

value Standard 
Error

Beta(β) 
value

p 

value

95% Confidence 
Interval

Min Max

Age
0.003 0.008 0.024 0.664 -0.012 0.018

History of previous 

endourological surgery
1.148 0.225 0.275 0.000 0.706 1.590

History of cardiovascular 

disease
1.081 0.282 0.239 0.000 0.526 1.635

History of cardiovascular arrest/
bypass -0.371 0.439 -0.050 0.399 -1.235 0.493

Table 3. The age was independently associated with a longer total segment of urethral stricture 
(p<0.05) 

B 

value Standard 
Error

Beta(β) 
value

 p 

value

95% Confidence 
Interval

Min Max

Age
0.138 0.053 0.150 0.010 0.033 0.243

History of previous endourological 
surgery -2.253 1.558 -0.083 0.149 -5.319 0.813

History of cardiovascular disease
-1.486 1.956 -0.051 0.448 -5.334 2.362

History of cardiovascular arrest/bypass
0.017 3.048 0.000 0.995 -5.980 6.015

Table 4. Binary regression analysis with the localization of urethral stricture as the dependent variable 
and the other parameters as the independent variables (p<0.05)

β 

value

 p 

value

Odds 

ratio

95% Confidence Interval 
for β

Min Max
Age 0.010 0.450 1.010 0.985 1.035

History of previous

 endourological surgery
0.938 0.012 2.555 1.230 5.308

History of cardiovascular 

disease
1.600 0.000 4.951 2.297 10.668

History of cardiovascular arrest/bypass 0.294 0.560 1.341 0.500 3.597
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Discussion

Urethral stricture is a common disease that 
can affect men of all ages and seriously reduce 
the quality of life all over the world [2]. The mean 
age at diagnosis of urethral stricture in men is 
45.1, with a significant increase in incidence 
after 55 years of age [1, 9]. Many etiological 
factors have been reported about urethral 
stricture, which is known to impose serious 
burdens on the patient and the health system, 
and all causes are still not fully clarified [3, 5]. 
Obtaining more clear data about the etiological 
and predisposing factors will play an active 
role in the management of this disease and in 
the prevention of its recurrence. Therefore, in 
addition to the identified etiological factors of 
urethral stricture, we aimed to investigate the 
factors that have not yet been defined or for 
which sufficient data has not been obtained in 
the literature. Therefore, we collected the data 
of all our patients who had VIU operation in our 
clinic in the last 6 years, and we investigated 
how these factors are effective on urethral 
stenosis.

It is stated in the EAU and AUA guidelines 
that previous endourological interventions and 
iatrogenic causes are serious predisposing 
factors for urethral stricture [4, 5]. However, 
there is no detailed data about the factors 
that are affecting the recurrence and re-VIU 
operation requirement. Based on these lack 
of data, we tried to find out which parameters 
affect the recurrence of urethral stricture and the 
need for re-VIU. According to our study results, 
it was observed that the history of previous 
endourological interventions increased the total 
number of VIUs performed and urethral stricture 
recurrences significantly (p<0.05), (Table 2). 
In a retrospective study of 224 patients by 
Kizilay et al. [10], it was observed that the rate 
of recurrence of urethral stenosis increased 
statistically significantly in patients with a 
previous history of endourological intervention.

The studies investigating the relationship 
between cardiovascular diseases and urethral 
stenosis are limited. However, urethral 
catheterization and poor tissue perfusion due 
to cardiovascular pathologies are said to be 
the cause of urethral stenosis, which occurs 
frequently in patients with hemodynamic 
instability due to acute coronary syndrome or 
other cardiovascular pathologies [7, 11-13]. In a 

retrospective study of 306 patients, Yildiz et al. 
[8] reported that; There is a positive correlation 
between the SYNTAX score, which indicates 
the severity of coronary artery disease, and 
the risk of urethral stenosis in patients with 
urethral catheterized acute coronary syndrome. 
According to the results of this study; It 
was observed that the SYNTAX score was 
statistically significantly higher in the group 
of patients who were hospitalized for acute 
coronary syndrome and developed urethral 
stenosis during the follow-up period, compared 
to those who did not develop urethral stenosis. In 
addition, it was also reported in the same study 
that the SYNTAX score and severity of coronary 
artery disease are independent predictors for 
urethral stricture development (p<0.001). In our 
study, the presence of cardiovascular disease 
was found to be an independent risk factor 
for increased number of previous VIUs and 
recurrence of urethral stenosis (p<0.05) (Table 
2). There is no detailed information about the 
effects of cardiovascular diseases on urethral 
strictures in the actual urology guidelines we 
use. Avoiding endourological interventions or 
urethral catheter procedures in people with 
cardiovascular disease may have a potential 
role in the prevention of this disease. Condom 
catheters may be used as an alternative method 
in such patients. If invasive urinary diversion 
is absolutely necessary, using percutaneous 
cystostomy may be more appropriate to reduce 
the risk of urethral stricture [14].

It is known that the risk of urethral 
stricture increases with age [1, 2, 9, 15]. 
In a comprehensive demographic study of 
Santucci et al. [16]; It has been reported that 
the incidence of urethral stenosis increases 
significantly especially after the age of 55, and 
the prevalence of urethral stenosis increases 
in correlation with increasing age. There is no 
study primarily investigated the relationship 
between age and the length of the urethral 
stricture. However, in a study by Levy et al. 
[17]; It has been reported that the mean urethral 
stricture length in patients over 60 years of age 
is higher than under 60 years of age, although 
not statistically significant. In our study, age was 
found to be the only independent factor that 
had a statistically significant increase effect in 
urethral stricture length (p<0.05) (Table 3). We 
think that avoiding endourological interventions 
or urethral catheterization as much as possible 
especially in elderly patients will be a serious 
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prevention in terms of reducing the risk of 
urethral stricture developement [11].

In a retrospective cohort study in which Stein 
et al. [3] compared two different urethral stricture 
groups; It was reported that in the patient group 
with a higher rate of iatrogenic stenosis, the rate 
of the urethral stricture segment being more 
distally was statistically significantly higher. 
Also in our study, the probability of the urethral 
stricture segment being more distally (anterior 
urethra) was statistically significantly higher 
in the patient group with a previous history of 
endourological intervention (p<0.05) (Table 
4). In addition, according to the results of our 
study, the possibility of distal urethral stenosis 
increased in patients with cardiovascular 
disease (p<0.05) (Table 4). Lumen et al. [18] 
reported that most urethral strictures after major 
cardiac surgery or neurosurgery occured in the 
anterior urethra. They stated that the cause of 
these strictures were increasing ischemia of the 
corpus spongiosum during the systemic blood 
circulatory failure and the hypothermia. 

Although the main etiological causes of 
urethral stricture are idiopathic and iatrogenic 
factors, it is a fact that many other factors may 
play a role in the development of stricture. It is 
well known that patients with coronary artery 
disease (CAD) are more likely to have erectile 
dysfunction (ED) [19, 20]. In addition, the 
severity of CAD is related to the severity of ED 
[19, 20]. There is a limited number of study which 
investigated the relationship between urethral 
stricture and local ischemia and vascular 
pathologies. However, the possibility that local 
tissue ischemia and vascular pathologies 
causing erectile dysfunction, may cause also 
urethral strictures occurred after urethral 
catheter or endourological interventions, should 
not be ignored. Also it should not be ignored 
that urethral strictures may be the first sign of a 
generalized systemic atherosclerosis that affects 
the pelvic end arteries, like erectile dysfunction. 
Considering the common perfusion of the penis 
and urethra from the internal pudendal artery, 
the relationship between urethral stricture and 
urethral ischemia may be correlated with the 
relationship between erectile dysfunction and 
defective erectile perfusion. In our study, it was 
observed that the urethral strictures of patients 
with CAD were mostly localized in the anterior 
urethra, which is more difficult to perfusion. 
These results are also consistent with previous 

literature. Based on all these results; It may be 
beneficial to evaluating patients with anterior 
urethral stricture in terms of cardiovascular 
disease, also like in patients with erectile 
dysfunction. For example, a grading system like 
“cardiac risk stratification based on Princeton 
Consensus” which used in erectile dysfunction 
may also be used in urethral strictures [4].

Our study has some limitations. These were 
natural shortcomings due to the retrospective 
planning. The number of factors investigated 
to find out which parameters affect the total 
number of VIU operations performed, the 
length and localization of the urethral stricture, 
were limited. Because of our study was of a 
retrospective nature, we had to investigate 
only the parameters that could be accessible. 
In addition, the erectile function status of the 
patients was not recorded, and its relationship 
with other parameters could not be investigated. 
This is another limitation of our study.

Although our study has a retrospective 
nature, we think that it gave meaningful results, 
because of its large number of participants. 
In addition, because of our study was single-
centered, it has a more homogeneous nature 
in terms of surgical equipment, demographic 
factors and surgeon factors. In our study, 
factors that have not been fully investigated 
before or factors about which there is a limited 
data investigated, and meaningful results were 
obtained about these factors. This is another 
superiority of our study.

In conclusions, the avoidance of 
endourological interventions or urethral catheter 
insertions in people with cardiovascular disease 
may have a potential role in prevention of 
urethral stricture disease. Condom catheters 
may be used as an alternative method in 
such patients. If invasive urinary diversion is 
absolutely necessary, using percutaneous 
cystostomy may be more appropriate to reduce 
the risk of urethral stricture. It may be beneficial 
to evaluating patients with anterior urethral 
stricture in terms of cardiovascular disease, also 
like in patients with erectile dysfunction. Adding 
a directive about this subject to the guidelines 
may be a useful practice in terms of early 
diagnosis and treatment of urethral stricture and 
cardiovascular diseases. More comprehensive 
and prospective studies are needed to support 
our results.
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