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INTRODUCTION

Urethral stricture is a disease of antiquity. The earliest 
reference to urethral stricture can be traced to ancient 
Greek writings [1]. Hamilton Russell described the first 
surgical procedure of urethroplasty in 1914 (quoted from 
[2]). Sachse performed his first internal optical urethrotomy 
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(IOU) in 1974 [3]. The exact incidence of stricture is unknown 
but it can be as high as 0.6% in some susceptible populations 
[4,5]. In Pakistan, the incidence of  urethral stricture is 
around 3% to 4% [4].

There are several procedures for the management 
of  urethral stricture, ranging from minimally invasive 
IOU to invasive modalities such as buccal mucosal graft 
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urethroplasty and even tissue engineering in the 21st 
century. However, the greatest concern in urethral strictures 
is the high recurrence rate, which has culminated in the 
evolution of  the common dictum that “once a stricture, 
always a stricture” [6].

IOU is the mainstay treatment modality in the 
management of  urethral stricture. Being a minimally 
invasive procedure with less morbidity, it is commonly 
performed and is the procedure most favored by urologists 
around the globe [7]. Although the short-term success rate of 
optical urethrotomy is promised to be from 80% to 100% [8,9], 
the long-term efficacy of IOU is questionable, with a high 
recurrence rate in different studies ranging from 20% to 
60% [10,11].

Numerous techniques have been adopted to reduce 
the recurrence of  stricture after IOU, such as prolonged 
catheterization and self-clean intermittent catheterization 
(SCIC) with varying success. Mitomycin C has antifibroblast 
and anticollagen properties and has been used in 
trabeculectomy, in myringotomy, and after keloid scar 
excision in contemporary surgical practice [12-14].

In the present study, we explored the antifibroblast 
activity of  mitomycin in preventing the recurrence of 
stricture after IOU with the aim of  preventing this 
minimally invasive procedure from becoming obsolete. To 
the best of our knowledge, the present study is the first pilot 
study in Pakistan on this very important topic with the aim 
of determining the efficacy of mitomycin C in preventing 
recurrence of urethral stricture after IOU.

MATERIALS AND METHODS

This was a randomized controlled trial conducted in 
the Department of  Urology at the Institute of  Kidney 
Diseases Hayatabad Medical Complex Peshawar, Pakistan, 
from March 2011 until December 2013. A total of 180 newly 
diagnosed cases of urethral stricture were included in the 
study. The study sample size was determined by use of 
software from the World Health Organization with the 
formula n=z2p(1–p)/d2. The sample was equally divided into 
two groups by the lottery method. Group A (cases) comprised 
90 patients who were subjected to intralesional mitomycin 
C after IOU. Group B (controls) comprised 90 patients who 
underwent IOU only.

We included all patients with newly diagnosed anterior 
urethral stricture who completed the duration of the study 
and had urethral strictures of  a maximum length of  2 
cm, irrespective of etiology, according to the findings of a 
retrograde urethrogram supplemented by uroflowmetry. 

Patients with an maximal flow rate (MFR) of  less than 
12 mL/s and who underwent flexible urethroscopy were 
included in the study. We excluded patients with blind 
urethral strictures, multiple urethral strictures, urethro-
cutaneous fistula, recurrent stricture after failed IOU, and 
history of urethroplasty.

Permission was sought from the institutional research 
and ethics board, and a complete history, examination, and 
relevant investigations were completed in all patients. In 
group A, 0.1% mitomycin C was injected after IOU at the 
site in the 1, 11, and 12 o’clock positions with a TLA  needle 
using a straight working channel pediatric cystoscope. In 
group B, IOU only was performed. SCIC was not offered 
in either group. Patients in both groups were regularly 
followed up for 18 months at 3 months, 6 months, 9 months, 
12 months, and 18 months. The follow-up consisted of 
history, examination, and uroflowmetry every 3 months and 
retrograde urethrogram at  6, 12, and 18 months.

Values p<0.05 were considered significant in the analysis. 
The data were collected on a structured pro forma sheet and 
were analyzed by use of SPSS ver. 17 (SPSS Inc., Chicago, IL, 
USA).

RESULTS

Of the total 180 patients, 12 patients in group A and 
17 patients in group B were lost to follow-up in the first 6 
months and hence were dropped from the study. The sample 
was thus reduced to 151 patients who were divided into two 
groups. Group A (cases) comprised 78 patients who were 
subjected to intralesional mitomycin C after IOU. Group B 
(controls) comprised 73 patients who underwent IOU only.

The mean age of the patients in group A was 37.31±10.1 
years and that in group B was 40.1±11.4 years (p=0.007). 
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Fig. 1. Bar graph showing different etiological factors in urethral stric-
ture. Pearson chi-square=0.164.
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Regarding the etiology of urethral stricture, road traffic 
injury and iatrogenic urethral injury were the most common 
causes in both groups. Details on the different causes of 
stricture are shown in Fig. 1. The mean preoperative MFR 
in patients with symptoms of bladder outflow obstruction  
in 13 patients in group A was 11.5±5.1 mL/s, whereas it was 
12.2±4.7 mL/s in 23 patients in group B. The mean stricture 
length in group A was 1.86±1.2 cm, whereas it was 1.67±1.4 
cm in group B. No significant differences were observed in 
maximum flow or mean stricture length.

Urethral stricture can present in diverse clinical 
scenarios ranging from symptoms of  bladder outf low 
obstruction like poor stream, straining, and intermittency 
to potentially fatal urosepsis and obstructive uropathy. The 
details of the clinical presentation in both groups are shown 
in Table 1. We included patients with strictures of  only 
the anterior urethra; the split statistics for site of urethral 
involvement are shown in Fig. 2. Patients in both groups 
were regularly followed up for 18 months for evaluation of 
any recurrence, and the overall outcome in both groups is 
shown in Table 2. Regarding the association of recurrence 
with site, 8 patients in group A and 22 patients in group B 

had recurrence in the bulbar urethra, whereas 3 patients 
in group A and 5 patients in group B had recurrence in the 
penile urethra. 

The timing of recurrence was also observed in our study 
in 38 patients, the details of which are shown in Table 3. As 
evident in the table, of the total 27 patients with recurrence 
in group B, 25 patients (92%) experienced recurrence 
within 6 months. In contrast, in group A, no recurrence 

Table 1. Various clinical presentation in urethral stricture

Clinical feature Group A (n=78) Group B (n=73) Total (n=151)
Urinary retention 55 (70.5) 42 (57.5) 97 (64.2)
Bladder out let obstruction 13 (16.6) 23 (31.5) 36 (23.8)
Azotemia 8 (10.2) 7 (9.5) 15 (9.9)
Urosepsis 2 (2.5) 1 (1.3) 3 (1.9)

Values are presented as number (%).
Group A, mitomycin; group B, control.

Table 2. Main outcome in terms of rate of recurrence in both groups

Group A (n=78) Group B (n=73) Total (n=151) p-valuea)

Recurrence 11 (14.1) 27 (36.9) 38 (25.1) 0.002
No recurrence 67 (85.8) 46 (63.0) 113 (74.8)

Values are presented as number (%).
Group A, mitomycin; group B, control.
a):Pearson chi-square. 

Table 3. Timing of recurrence of urethral stricture (n=38)

Timing of recurrence Group A (n=11) Group B (n=27)  Total (n=38) p-valuea)

3 Months 0 (0) 15 (55.6) 15 (39.5) 0.001
6 Months 5 (45.5) 10 (37.0) 15 (39.5) 0.002
9 Months 4 (36.4) 2 (7.4) 6 (15.8)
12 Months 1 (9.1) 0 (0) 1 (2.63)
18 Months 1 (9.1) 0 (0) 1 (2.63)

Values are presented as number (%).
Group A, mitomycin; group B, control.
a):Pearson chi-square. 

Fig. 2. Bar graph showing site of urethral stricture.
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was observed at 3 months, and 5 (45.5%), 4 (36.4%), 1 (9.1%), 
and 1 patient (9.1%)  experienced recurrence at 6, 9, 12, and 
18 months, respectively. The mean change in MFR in 102 
men without recurrence in both groups was 18.9±11.7 mL/s 
versus 10.4±6.4 mL/s in 38 patients (p<0.001) who experienced 
recurrence. 

No significant complications, such as necrosis of  the 
urothelium, extravasation, or systemic absorption, were 
recorded in the mitomycin group.

DISCUSSION

Urethral stricture is a common ailment presenting to 
urologists around the globe. IOU is a minimally invasive, 
cost-effective procedure that is favored by the majority of 
urologists. A recent survey suggested that 86% of American 
urologists prefer IOU in the management of  anterior 
urethral stricture [15]. The problem with the long-term 
success of IOU is recurrence of urethral stricture. Although 
several refinements have been introduced to minimize 
recurrence, such as repeated SCIC [16], recurrence has been 
labeled as a failure of  the procedure itself  by numerous 
authors [17]. Thus, we did not offer SCIC in either group 
to alleviate this bias. Study of the antifibroblast properties 
of  initially steroids and later mitomycin C has opened 
new windows of research in different surgical disciplines. 
Intralesional mitomycin C has been proven to be effective in 
preventing fibrosis in myringotomy [12,13], after excision of 
keloid scars in vivo, and in preventing urethral stricture in 
rats [14]. We have also found some encouraging results with 
intralesional mitomycin C in reducing the recurrence of 
urethral stricture.

A strength of  our study was that it was a pioneer 
randomized controlled trial in Pakistan on the use of 
intralesional mitomycin. Moreover, our sample size and 
follow-up of  18 months makes this study comparable to 
international standards.

A weakness of  the study was the unavailability of 
modern diagnostic tools in Pakistan, such as endoluminal 
magnetic resonance imaging or even high-frequency 
ultrasound for proper evaluation of thickness and hence 
grading of urethral stricture. Thus, we included all patients 
with urethral stricture of  less than 2 cm on retrograde 
urethrogram.

Urethral stricture usually presents at an early age. 
The mean age of the patients in our study was almost 40 
years, which agrees with the findings of Islam et al. [8] and 
Khan et al. [16], both of whom noted that urethral stricture 
usually occurs in patients older than 40 years. Historically, 

gonococcal urethritis was the most common etiology of 
urethral stricture, but currently trauma, both external 
and iatrogenic urethral trauma, is the most common cause 
[16,18]. Our study also showed that road traffic accidents and 
iatrogenic injury were the most frequent causes of urethral 
stricture. One patient in our study had a stricture with an 
infective etiology; Stein et al. [19] also reported an infective 
etiology in 1% of cases in their study in 2013.

Regarding the location of urethral stricture, we found 
that 123 patients had bulbar urethral stricture followed by 
penile urethral stricture in 28 patients. This is because of 
the anatomical curve, which predisposes to bulbar urethral 
injury in iatrogenic and straddle urethral injury. Our 
observation agrees with the literature [8,9,15].

Mitomycin C is an antitumor antibiotic isolated from 
Streptomyces caespitosus. It has been found to inhibit 
fibroblast proliferation and prevent scar formation [12-14].

Mazdak et al. [20] introduced intralesional mitomycin C 
in 2007. He documented a 10% decreased rate of recurrence 
in the mitomycin group compared with a 50% rate of 
recurrence of stricture in the control group.

The observation of Mazdak was challenged by Mundy 
[21], who questioned his small sample size of 40 patients and 
shorter follow-up of 6 months. Both of these issues were 
properly addressed in our study, which had a sample size 
of 70 in each group and a follow-up period of 18 months. 
Our study showed a significant reduction in recurrence of 
stricture to 14.1% in the group with intralesional mitomycin 
versus 36.9% in the control group (p=0.001). In his review 
article, Vanni [22] also reported a significant reduction in 
recurrence of urethral stricture with intralesional mitomycin. 
Currently, a combination of antifibroblast agents containing 
mitomycin is being used with successful outcomes. Kumar et 
al. [23] recorded the recurrence of urethral stricture in only 
20% of cases after intralesional injections. Another study by 
Chung [24] also showed positive results of recurrence in only 
10% with intralesional injections. 

Recently, intralesional triamcinolone after holmium 
laser optical urethrotomy has also shown promising results 
by reducing recurrence by 24% [25], which supplements 
our use of intralesional antifibroblast agents for successful 
reduction of recurrence of stricture after IOU. We have also 
documented that intralesional mitomycin C can prolong 
the timing of recurrence compared with a control group. 
Almost 92% of patients in the control group experienced 
recurrence of  urethral stricture by 6 months, whereas 
a delay in recurrence was observed in 54% of  patients 
in the mitomycin C group. Our observation agrees with 
the literature [20,22,23,25]. Significant improvement in 
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uroflowmetry was observed in patients without recurrence 
in both groups. Erickson et al. [26] also mentioned significant 
improvement in the MFR after successful treatment of 
urethral stricture. We found no association of etiology, site, 
or size with recurrence in either group. This also agrees with 
the literature [8,26].

Our study has implications for all urologists who are 
involved in the management of  urethral stricture. This 
novel technique of  using intralesional mitomycin C has 
opened new windows of research for fellow urologists in 
urethral stricture disease. Further research is needed on the 
efficacy and safety of this novel technique. 

CONCLUSIONS

The rate of recurrence of urethral stricture after IOU 
is high. In the present study, mitomycin C was found to be 
highly effective in preventing the recurrence of urethral 
stricture after IOU. 
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