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Abstract

Introduction. Urethral strictures in adults male are defined as a reduction of the urethral caliber due to scar formation 
Treatment modalities of urethral strictures are dilation, direct vision internal urethrotomy and urethral reconstructive 
surgery. endoscopic treatment options, such as direct vision internal urethrotomy and dilations, are associated with 
high recurrence rates and low long-term results, especially for strictures exceeding 1 cm in length. Patients who un-
dergo buccal mucosa graft urethroplasty (BMGU) have a stricture recurrence rate of about 15 %, whereas recurrence 
rates following direct vision internal urethrotomy(DVIU) ranges between 27 to 92 %.  Regarding the fact that up to 
50 % of stricture recurrences presents anastomotic fibrous rings of short length, or veil-like short strictures, that form 
distal and/or proximal to the urethroplasty zone, we hypothesize that DVIU might be a treatment option for short 
recurrent strictures after bulbar urethroplasty in adults.

Materials and methods. In our center, we perform about 100 urethroplasties surgery’s  per year from a single surgi-
cal team. Approximately 75% of these operations are represented by buccal mucosa graft urethroplasties. Preferred 
techniques are ventral graft onlay and ventral and dorsal graft onlay for bulbar urethral strictures, and two stage 
buccal mucosa graft procedure or dorsal inlay graft procedure for penile urethra. In case of stricture recurrence after 
buccal mucosa graft for bulbar urethroplasty, we propose a direct vision internal urethrotomy, that is done in standard 
manner, with a cold knife incision at 12 o’clock position, as described by Sachse in 1972. Postoperatively, patients 
receive a urethrovesical catheter for approximately 24 hours. We retrospectively identified 15 patients that had a 
bulbar urethroplasty and presented in our service due to an unsatisfactory result. We performed uroflowmetry, retro-
grade and voiding cystourethrography, followed up by endoscopic confirmation of stricture presents. In patients with 
veil-like urethral strictures(<1cm), either at the distal or the proximal end of the augmented urethra, we performed 
direct vision internal urethrotomy(DVIU). After endoscopic management of these patients, a prospective follow-up 
was performed with regular visits to the clinic for uroflowmetry and postvoid residual volume measurement and IPSS 
QoL questionnaire. We registered variables such as age at urethroplasty, age at DVIU, time until last follow-up, Qmax 
values, postvoid residual urine volume, primary stricture etiology and type of surgical procedure. 

Results. The mean age of our 15 patients at the moment of urethroplasty was 54,86±17,19 years and stricture etiol-
ogy was identified in 8 patients as iatrogenic after multiple endoscopic surgeries, 2 cases of posttraumatic urethral 
strictures and 5 cases with no identifiable etiology. Mean length of urethral stricture prior to urethroplasty was of 3,17 
centimeters. 15 cases underwent two types of surgical procedures, ventral graft urethral onlay in 13 cases(86,7%), 
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and 2 patients (13,3%) with excision and primary end-to-end anastomosis. Time elapsed from bulbar or membranous 
urethroplasty until patient reported unsatisfactory result and DVIU management of these veil-like strictures was 34,13 
± 20.08 months, with a minimum of 11 months and a maximum of 72 months. Median time failure of urethroplasty 
was 29 months. Mandatory follow up was done at 3 months, 6 months, 12 months respectively after DVIU. The param-
eters assessed were of patients satisfaction using the IPSS QoL question 8, to which 8(53,3%) patients selected score 
1(pleased) and 7(46,6%) patients selected score 0(delighted). At every mandatory follow up visit uroflowmetry study 
was done to see the maximum flow(Qmax), and also, transabdominal ultrasound to measure post void urine volume. 
Qmax at 3 months after DVIU had a mean value of 18,74 ± 2,24 ml/s with a mean post void residual urine volume of 
34,24 ml. At the 6 months follow up visit the study population had a mean maximum flow of 19,37 ± 1,88 ml/s and a 
mean post void urine volume of 28,22 ml. Last scheduled follow up visit was at 12 months after DVIU procedure, the 
values we found in terms of  mean maximum flow of 17,99 ± 1,41 ml/s and a mean post void urine volume of 24,55 ml. 
Descriptive statistics that include median values, minimum and maximum values, interquartile ranges.

Conclusion. Stricture recurrence after urethroplasty using buccal mucosa graft is approximately 10 to 15%, without 
regard for accurate technique and substitution material. Taking into consideration the fact that approximately half of 
these recurrences are short fibrous rings, or what is termed “veil-like” strictures, with a length of less then on centi-
meter that are mostly found at the distal and/or proximal ends of the reconstructed urethra. In this clinical scenario 
offering direct vision internal urethrotomy to this selected group of patients might have long-term success. However, 
literature on this subject is scarce with only one other study being published by Rosenbaum et al. In their study they 
included all patients with stricture recurrence after buccal mucosa graft urethroplasty in the penile, bulbar and mem-
branous urethra. In our series, the 15 patients we prospectively followed up are carefully selected patients that meet 
criteria such as very short, less then 1 cm, bulbar urethra or membranous urethra due to the fact that the theoretical 
healing potential of these urethral segments are more significant than that of the penile urethra. We had 15 patients 
that after bulbar urethroplasty, were followed-up to 1 year after undergoing DVIU. Mean maximum flow at three, six 
and twelve  months, respectively are as reported in table 2. The goal of this study is to change a clinical paradigm in 
which all failed urethroplasty surgeries are automatically treated by performing a redo-urethroplasty. Although this 
is a very short series of patients and the prospective follow up is limited to only 12 months, the results show that its 
worth to perform a direct vision internal urethrotomy procedure in selected cases that present with these so called 
veil-like strictures, even more so if we consider the objective difference of cost and risk between direct vision inter-
nal urethrotomy and urethroplasty. Direct vision internal urethrotomy is less traumatizing for the patient, presents 
less perioperative risk and  lower hospital admission requirement. In conclusion, it is the authors belief that in these, 
carefully selected cases, performing direct vision internal urethrotomy to correct a minor, veil-like stricture after bul-
bo-membranous urethroplasty should be the primary step in surgically managing these patients.

Keywords: direct vision internal urethrotomy, urethroplasty, veil – like stricture.
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Urethral strictures in adults male are defined as a 
reduction of the urethral calibre due to scar formation. 
Scar formation can be induced by inflammatory, trau-
matic or infectious processes. Treatment modalities 
of urethral strictures are dilation, direct vision internal 
urethrotomy and urethral reconstructive surgery. The 
surgical solution being less commonly performed due 
to the high surgical expertise requirements required 

[1,2]. endoscopic treatment options, such as direct vision 
internal urethrotomy and dilations, are associated with 
high recurrence rates and low long-term results, espe-
cially for strictures exceeding 1 cm in length [3]. Most 
patients treated by endoscopic means, tend to relapse 
and the majority of them will become candidates for 
urethroplasty. Most common types of urethral recon-
struction surgery are primary excision and anastomo-
sis, favored in American literature, and graft urethro-
plasty, favored in european literature [2,4]. 

Patients who undergo buccal mucosa graft urethro-
plasty (BMGU) have a stricture recurrence rate of about 
15 % [5]–[7], whereas recurrence rates following direct 
vision internal urethrotomy (DVIU) ranges between 27 
to 92% [3].  Furthermore, it has been demonstrated that 
with each endoscopic procedure performed, the time 
elapsed till  stricture recurrence,  is progressively get-
ting shorter [8]. Also, previous urethral manipulation and 
prior urethroplasty were shown, in a multivariable anal-
ysis, to  be predictive factors for stricture recurrence [5,9]. 
Therefore, it is recommended that,  prior to reconstruc-
tive urethral surgery, one direct vision internal ure-
throtomy or dilation procedure should be performed, 
before proceeding to reconstructive urethral surgery [9].

Although plenty of research regarding treatment of 
primary urethral strictures with different surgical tech-
niques are available, fewer studies have addressed the 
management of recurrent strictures in men after prior 
urethroplasty. Recurrent urethral strictures are surgi-
cally challenging, because less healthy tissue may be 
available for reconstruction while more extensive scar-
ring (spongiofibrosis) is present, and the urethral blood 
supply may be impaired [10].

Regarding the fact that up to 50% of stricture re-
currences presents anastomotic fibrous rings of short 
length, or veil-like short strictures, that form distal and/
or proximal to the urethroplasty zone [11], we hypothe-
size that DVIU might be a treatment option for short 
recurrent strictures after bulbar urethroplasty in adults.

Materials and methods
In our center, we perform about 100 urethroplasties 

surgery’s  per year from a single surgical team. Approx-
imately 75% of these operations are represented by 
buccal mucosa graft urethroplasties. Preferred tech-
niques are ventral graft onlay and ventral and dorsal 
graft onlay for bulbar urethral strictures, and two stage 
buccal mucosa graft procedure or dorsal inlay graft 
procedure for penile urethra. In case of stricture recur-
rence after buccal mucosa graft for bulbar urethroplas-
ty, we propose a direct vision internal urethrotomy, that 
is done in standard manner, with a cold knife incision 
at 12 o’clock position, as described by Sachse in 1972. 
Postoperatively, patients receive a urethrovesical cath-
eter for approximately 24 hours.

We retrospectively identified 15 patients that had a 
bulbar urethroplasty and presented in our service due 
to an unsatisfactory result. We performed uroflowm-
etry, retrograde and voiding cystourethrography, fol-
lowed up by endoscopic confirmation of stricture pres-
ents. In patients with veil-like urethral strictures(<1cm), 
either at the distal or the proximal end of the aug-
mented urethra, we performed direct vision internal 
urethrotomy(DVIU). After endoscopic management of 
these patients, a prospective follow-up was performed 
with regular visits to the clinic for uroflowmetry and 
postvoid residual volume measurement and IPSS QoL 
questionnaire. We registered variables such as age at 
urethroplasty, age at DVIU, time until last follow-up, 
Qmax values, postvoid residual urine volume, primary 
stricture etiology and type of surgical procedure. 

Results
The mean age of our 15 patients at the moment of 

urethroplasty was 54,86±17,19 years and stricture eti-
ology was identified in 8 patients as iatrogenic after 
multiple endoscopic surgeries, 2 cases of posttraumat-
ic urethral strictures and 5 cases with no identifiable 
etiology. Mean length of urethral stricture prior to ure-
throplasty was of 3,17 centimeters. 15 cases underwent 
two types of surgical procedures, ventral graft urethral 
onlay in 13 cases (86,7%), and 2 patients (13,3%) with 
excision and primary end-to-end anastomosis, as seen 
in Table 1.
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Stricture Etiology

Frequency Percent

Idiopathic 5 33,3

Iatrogenic 8 53,3

Post Traumatic 2 13,3

Total 15 100,0

Surgical Procedure

Ventral Graft Onlay 13 86,7

Resection and Anastomosis 2 13,3

Total 15 100,0

Table 1. Number of patients observed by identifiable stricture etiology 
and surgical procedure that was realized.

Time elapsed from bulbar or membranous ure-
throplasty until patient reported unsatisfactory result 
and DVIU management of these veil-like strictures was 
34,13 ± 20.08 months, with a minimum of 11 months 
and a maximum of 72 months. Median time failure of 
urethroplasty was 29 months.

 

Mandatory follow up was done at 3 months, 6 
months, 12 months respectively after DVIU. The param-
eters assessed were of patients satisfaction using the 
IPSS QoL question 8, to which 8(53,3%) patients se-
lected score 1(pleased) and 7(46,6%) patients selected 
score 0(delighted). At every mandatory follow up vis-
it uroflowmetry study was done to see the maximum 
flow(Qmax), and also, transabdominal ultrasound to 
measure post void urine volume. Qmax at 3 months 
after DVIU had a mean value of 18,74 ± 2,24 ml/s with 
a mean post void residual urine volume of 34,24 ml. At 
the 6 months follow up visit the study population had 
a mean maximum flow of 19,37 ± 1,88 ml/s and a mean 
post void urine volume of 28,22 ml. Last scheduled fol-
low up visit was at 12 months after DVIU procedure, the 
values we found in terms of  mean maximum flow of 
17,99 ± 1,41 ml/s and a mean post void urine volume 
of 24,55 ml. Descriptive statistics that include median 
values, minimum and maximum values, interquartile 
ranges is shown in table 2.

Table 1. Descriptive statistics of patients at the moment of enrolment 
and DVIU and postoperative follow up results of uroflowmetry post void 
residual urine volume, as measured by transabdominal ultrasound.

Conclusion
Stricture recurrence after urethroplasty using buccal 

mucosa graft is approximately 10 to 15% [1,5,6,7], without 
regard for accurate technique and substitution mate-
rial [12]. Taking into consideration the fact that approxi-
mately half of these recurrences are short fibrous rings, 
or what is termed “veil-like” strictures, with a length of 
less then on centimeter that are mostly found at the 
distal and/or proximal ends of the reconstructed ure-
thra [11,13]. In this clinical scenario offering direct vision 
internal urethrotomy to this selected group of patients 
might have long-term success. However, literature on 
this subject is scarce with only one other study being 
published by Rosenbaum et al [14]. In their study they 
included all patients with stricture recurrence after 
buccal mucosa graft urethroplasty in the penile, bulbar 
and membranous urethra. 

In our series, the 15 patients we prospectively fol-
lowed up are carefully selected patients that meet cri-
teria such as very short, less then 1 cm, bulbar urethra 
or membranous urethra due to the fact that the theo-
retical healing potential of these urethral segments are 
more significant than that of the penile urethra. 

We had 15 patients that after bulbar urethroplas-
ty, were followed-up to 1 year after undergoing DVIU. 
Mean maximum flow at three, six and twelve  months, 

Figure 1. Kaplan – Meier function of urethroplasty failure by initial 
etiology of stricture.
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ax at 3M

Post Void Residual 3M

Q
m

ax at 6M

Post Void Residual 6M

Q
m

ax at 12M

Post Void Residual 
12M

Mean 55,2 18,74 34,24 19,37 28,22 17,99 24,52

Median 59 18,70 35,80 19,87 27,78 18,39 21,88

Std. Deviation 18,84 2,24 8,34 1,88 9,43 1,41 10,87

Minimum 25 15,10 18,90 15,71 12,69 15,71 10,21

Maximum 81 23,60 46,60 21,85 42,70 20,09 48,31

Percentiles

25 30 16,50 26,65 18,02 20,40 16,47 17,25

50 59 18,70 35,80 19,87 27,78 18,39 21,88

75 67 20,30 41,31 20,30 35,98 19,19 34,01

Figure 2.  
Mind map of  
case management.
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study is to change a clinical paradigm in which all failed 
urethroplasty surgeries are automatically treated by 
performing a redo-urethroplasty. Although this is a 
very short series of patients and the prospective follow 
up is limited to only 12 months, the results show that its 
worth to perform a direct vision internal urethrotomy 
(DVIU) procedure in selected cases that present with 
these so called veil-like strictures, even more so if we 
consider the objective difference of cost and risk be-
tween direct vision internal urethrotomy and urethro-
plasty. 

 Direct vision internal urethrotomy is less trauma-
tizing for the patient, presents less perioperative risk 
and  lower hospital admission requirement [15]. In con-
clusion, it is the authors belief that in these, carefully 
selected cases, performing direct vision internal ure-
throtomy to correct a minor, veil-like stricture after bul-
bo-membranous urethroplasty should be the primary 
step in surgically managing these patients.
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