
Long-Term Followup of Visual Internal
Urethrotomy for Management of Short (Less Than 1 Cm)
Penile Urethral Strictures Following Hypospadias Repair
D. A. Husmann* and S. R. Rathbun
From the Department of Urology, Mayo Clinic, Rochester, Minnesota

Purpose: We reviewed the results of direct vision urethrotomy for short (less than 1 cm) penile urethral strictures following
hypospadias surgery.
Materials and Methods: Patients with less than 1 cm anterior penile urethral strictures located proximal to the meatus
underwent direct vision urethrotomy. Based on the type of initial urethroplasty patients were randomly divided into
treatment with direct vision urethrotomy vs direct vision urethrotomy plus clean intermittent catheterization for 3 months.
Success was defined as absent obstructive voiding symptoms and a normal urine flow 2 years following the last patient
instrumentation.
Results: Of patients with urethral strictures following hypospadias repair 44% (32) had previously undergone tubularized
graft urethroplasty and 56% (40) had previously undergone flap urethroplasty, including a tubularized island flap in 18, an
onlay flap in 11 and urethral plate urethroplasty in 11. Direct vision urethrotomy alone was performed in 51% of patients (37),
and direct vision urethrotomy and clean intermittent catheterization were performed in 49% (35). Success with the 2 methods
was similar, that is 24% (9 of 37 patients) vs 22% (8 of 35). Following direct vision urethrotomy all patients with tubularized
graft urethroplasty showed failure (0 of 32). Success was noted in 11% of patients (2 of 18) with tubularized island flap
urethroplasty compared to 72% (8 of 11) with onlay urethroplasty and 63% (7 of 11) with urethral plate urethroplasty (each
p �0.05).
Conclusions: The addition of clean intermittent catheterization to direct vision urethrotomy does not improve the likelihood
of success. Direct vision urethrotomy for short (less than 1 cm) urethral stricture usually fails following any type of
tubularized graft or flap urethroplasty but it had moderate success following onlay flap and urethral plate urethroplasties.
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T
he likelihood of urethral stricture following hypospa-
dias repair is directly related to the length of urethro-
plasty, the type of urethroplasty and whether the

graft or flap was tubularized or used as an onlay or patch.1–4

The current literature on VIU for post-hypospadias urethral
stricture disease is plagued with problems in interpretation.
Frequently the success of VIU is not separated out based on
stricture location, the exact stricture length is not noted and
followup is not standardized or it is unavailable. Further-
more, the type of hypospadias repair originally performed is
frequently not mentioned or it is not correlated with the
results of VIU.1,5–7 In addition, to our knowledge no prior
attempt to randomize CIC as an adjunct to VIU has been
performed for post-hypospadias urethral stricture disease.

In an effort to improve our ability to understand when to
perform VIU for post-hypospadias strictures we elected to
limit VIU to anterior penile urethral strictures less than 1
cm with the location of the urethral stricture proximal to the
urethral meatus but distal to the bulbar urethra. Based on
the type of initial urethroplasty patients were randomly
placed into treatment with VIU alone or VIU plus postoper-
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ative CIC for 3 months. This study was performed with 2
major goals in mind. 1) Does postoperative CIC influence the
long-term results of VIU? 2) Does the initial type of hypo-
spadias repair impact the success of VIU?

MATERIALS AND METHODS

Patients with short (less than 1 cm) urethral strictures of
the pendulous penile urethra following hypospadias repair
were chosen for this study. No patients with meatal or
bulbar strictures were accepted for this investigation. Pa-
tients were initially considered for study based on a stricture
length of less than 1 cm found on RGUG. However, they
were only included in the study if stricture length was con-
firmed to be less than 1 cm at VIU. Patients were accumu-
lated in prospective fashion from 1986 to 2005. A minimum
followup of 2 years was necessary to be included in the
investigation. Patients were randomized to treatment based
on 1 of 4 types of initial hypospadias repair performed,
including a tubularized graft, a tubularized flap, an onlay
flap or a urethral plate type of urethroplasty.

After separation into 1 of the 4 categories patients were
arbitrarily assigned to treatment with VIU or VIU followed
by 3 months of daily CIC. VIU was performed after cysto-
scopic confirmation of the stricture and placement of a

guidewire into the bladder. Incisions were made under di-
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rect vision at the 12 o’clock position and a catheter was
placed following the procedure for 3 to 7 days. Following
catheter removal patients in the VIU plus CIC treatment
protocol were immediately started on daily self-catheteriza-
tion for 3 months.

Patients were followed at 3-month intervals with a verbal
assessment for recurrent obstructive voiding symptoms and
flow rate with ultrasound post-void residual urine for 2
years after the last instrumentation. For example, a patient
in the VIU alone category was seen for 2 years and in the
VIU plus CIC category a patient was seen for 2 years 3
months. Patients were discharged from our clinic if they
remained free of symptoms at the 2-year (VIU) or 2-year
3-month (VIU plus CIC) followup visit. Patients with ob-
structive voiding symptoms and abnormal urine flow under-
went RGUG, followed by cystoscopic confirmation of stric-
ture disease. Patients who were asymptomatic but had
abnormal urine flow underwent repeat uroflowmetry. If 2
abnormal uroflow studies were found, RGUG was per-
formed. If RGUG confirmed recurrent stricture, we main-
tained patient followup but did not subject the patient to
repeat cystoscopy/surgery unless clinical symptoms re-
curred. Cases were considered VIU failures only when symp-
tomatic complaints and objective findings were present si-
multaneously. If recurrent urethral stricture was confirmed
to be less than 1 cm long, repeat VIU with or without CIC
was performed according to the patient prior treatment pro-
tocol and followup studies recommenced.

Uroflow studies were considered normal at a peak urine
flow of greater than 12 cc per second (average greater than
7 for greater than 100 cc voided).8 Statistics were performed
with the chi-square test with p �0.05 considered significant.

RESULTS

A total of 72 patients successfully completed our study pro-
tocol during the 20-year period of 1986 to 2005. The site of
initial hypospadias was penoscrotal or more proximal in 70%
of patients (50), proximal penile in 26% (19) and mid penile
in 4% (3). The hypospadias repair used was a tubularized
graft in 44% of patients (32), including bladder in 20, a
buccal graft in 6 and preputial skin in 6. Flap urethroplasty
was used in 56% of cases (40). Specifically a tubularized
island flap was used in 26% of patients (18), an onlay flap
was used in 15% (11) and urethral plate closure was done in
15% (11).

VIU alone was performed in 51% of patients (37), and
VIU and CIC were done in 49% (35). The success of the 2
methods 2 years following the last instrumentation was
similar at 24% (9 of 37 patients) and 22% (8 of 35), respec-
tively. Due to identical long-term results patients undergo-
ing DVIU or DVIU plus CIC were subsequently combined as
1 study group. All patients with tubularized graft urethro-
plasty undergoing DVIU with or without CIC showed failure
(0 of 32). Success was noted in 11% of patients (2 of 18) with
tubularized island flap urethroplasty compared to 72% (8 of
11) with onlay urethroplasty and 63% (7 of 11) with urethral
plate urethroplasty (each p �0.05).

Recurrence of a more than 1 cm urethral stricture after
initial DVIU occurred in 63% of patients (20 of 32) with a
tubularized graft urethral stricture. Subsequently only 37%
of those patients (12 of 32) underwent repeat DVIU with or

without CIC. All second DVIUs with or without CIC also
failed. Indeed, followup revealed that the second DVIU in-
evitably resulted in lengthening the urethral stricture, that
is extending it from less than 1 cm to a median of 5 cm
(range 4 to 12). At definitive open urethral reconstruction for
recurrent urethral stricture the median stricture length in
patients in whom 1 or 2 DVIUs with or without CIC had
failed who had a history of a tubularized graft was 5 cm
(range 3 to 12).

Recurrent urethral stricture in patients with tubularized
flap urethroplasty was noted to be more than 1 cm in 50% (8
of 16). Subsequently only 50% of those patients (8 of 16)
underwent repeat DVIU with or without CIC. Repeat DVIU
was successful in 12% of those patients (1 of 8). At definitive
open urethral reconstruction for recurrent urethral stricture
median stricture length was 5 cm (range 3 to 10) in patients
in whom 1 or 2 DVIUs with or without CIC had failed who
had a history of tubularized flap urethroplasty.

Of patients with onlay or tubularized plate urethroplasty
only a limited number (7) had recurrent strictures following
DVIU with or without CIC. Therefore, 7 patients were as-
sessed for possible repeat DVIU. Recurrent urethral stric-
ture was noted to be more than 1 cm in 29% of patients (2 of
7). Subsequently only 71% of patients (5 of 7) underwent
repeat DVIU. Repeat DVIU with or without CIC was suc-
cessful in 20% of patients (1 of 5). In all circumstances the
recurrent urethral stricture requiring definitive repair was
noted to be longer than the original stricture (median 4 cm,
range 2 to 6).

DISCUSSION

VIU for urethral stricture disease has been plagued by a
high failure rate in the adult population with the success of
this procedure depending on the etiology of stricture, and its
location, diameter and length 9–12 With the highest success
rate found in bulbar urethral strictures a urethral length of
less than 1.5 cm is associated with wide diameter narrowing
(greater than 15Fr).9–13

In pediatric urology VIU is commonly performed for pe-
diatric urethral stricture disease following hypospadias re-
pair. Unfortunately followup through adulthood in these
patients is hard to find. Short-term followup of 1 year fre-
quently reveals success rates as high as 75% to 80%. How-
ever, a followup of more than 5 years reveals that success
decreases into the 20% to 35% range with some studies
suggesting that long-term success may be doubled by repeat-
ing urethrotomy on at least 1 occasion.1,5–7

However, interpretation of published data is fraught with
problems. Prior studies of this subject failed to stratify re-
sults according to the type of prior hypospadias repair per-
formed, or they included patients treated with urethral di-
lation or VIU, combined the results of metal, pendulous
penile and bulbar urethral strictures or were limited due to
lack of a standardized followup.1,5–7 As noted, VIU for ure-
thral stricture disease is associated with multiple controver-
sies and we were interested specifically in evaluating 3 of
these concerns. 1) Does beginning CIC immediately follow-
ing VIU result in less wound contracture and subsequently
improve the outcome of this procedure?12,14–16 2) Does the
type of initial hypospadias repair performed impact the in-
cidence of success with VIU?3,4 3) Will a second VIU

lengthen the stricture, making eventual definitive urethral
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reconstruction more difficult, or does it double its suc-
cess?7,12,17

To answer these concerns we evaluated patients with
short (less than 1 cm) penile urethral strictures that devel-
oped following hypospadias repair. All patients with stric-
tures at bulbar and meatal sites were excluded. Patients
were stratified into treatment with VIU or VIU plus CIC for
1 month based on the initial type of hypospadias repair. A
mandatory followup of 2 years was necessary for study in-
clusion with the diagnosis of recurrent urethral stricture
disease based on subjective and objective criteria.

This study revealed several clinically relevant findings. 1)
The addition of CIC for 3 months following VIU failed to
improve the stricture prognosis with stricture recurring in
the majority of patients. This finding is in contrast to that
reported by Dewan et al16 but it is similar to that reported
by Jordan et al.12 Our findings have resulted in the recom-
mendation that the addition of CIC after VIU should be
abandoned or alternatively continued indefinitely as an al-
ternative to definitive repair of the urethral stricture.

2) Regarding whether the initial type of urethroplasty
performed impacts the success of VIU our data suggest that,
when hypospadias repair was performed by a tubularized
graft or flap, a single VIU resulted in urethral stricture
progression in 56% of patients (28 of 50) and it was success-
ful in only 4% (2 of 50). In contrast, VIU performed in
patients with a history of onlay or urethral plate urethro-
plasty resulted in stricture progression in 9% (2 of 22) and it
was successful in 68% (15 of 22). There was a significant
difference between these 2 groups regarding whether a sin-
gle VIU resulted in stricture progression or success
(p �0.01). Data suggest that the success of initial VIU is
greatly impacted by the type of initial hypospadias repair.

3) Regarding the question of whether repetitive VIU en-
hanced success or advanced stricture disease, a second VIU
for recurrent urethral stricture less than 1 cm was per-
formed in 20 patients with a history of a tubularized graft or
flap urethroplasty. It resulted in stricture progression in
95% of patients (19) and was successful in only 5% (1 of 20).
Of patients undergoing a second VIU with a history of onlay
or urethral plate urethroplasty 80% (4 of 5) had urethral
stricture progression and 20% (1 of 5) experienced success.
No significant difference was noted between the 2 groups. In
essence our data suggest that the type of initial hypospadias
repair performed does not impact the success of a second
VIU. Indeed, in our hands a second VIU for recurrent ure-
thral stricture had minimal success and actually resulted in
lengthening the amount of urethra requiring reconstruction
irrespective of the type of initial repair. Our findings support
prior publications stating that repeating urethrotomy more
than once does not appear to enhance success and it may in
fact impair the successful results of open urethral recon-
struction.10,12,17

We hypothesize that VIU for a urethral stricture follow-
ing any type of circumferential repair, graft or flap usually
fails and results in significant progression of stricture for-
mation due to the absence of a well vascularized dorsal
urethral bed. Unlike urethral strictures resulting from in-
flammatory disease or trauma a urethral stricture following
circumferential flap or graft urethroplasty is not associated
with spongiofibrosis. Indeed, corporeal spongiosal tissue in
this patient population is rudimentary or has been previ-

ously excised. The 12 o’clock incision made at VIU in pa-
tients with circumferential repair results in extravasation of
fluid, urine and blood into the adjacent periurethral tissue.
The extravasated fluid is not confined to a limited space due
to absence of the corporeal spongiosum. Subsequently fluid
extravasation results in a significant inflammatory response
adjacent to the urethra. The inflammatory reaction further
impairs the urethral blood supply and results in stricture
progression.

In contrast, all of our onlay flaps or urethral plate recon-
structions initially maintained dorsal plate integrity. VIU at
the 12 o’clock position in these patients may have resulted in
fluid extravasation into the corpora spongiosum but extrav-
asation was minimal and confined to the well vascularized
dorsal plate. Indeed, initial VIU in this circumstance was
similar to localized tubular plate incision, as recommended
by Snodgrass.18 However, if initial VIU failed, we hypothe-
size that recurrent stricture was probably related to the
incision eliciting fibrosis of the spongiosal tissue. Further
VIUs resolved the fibrotic spongiosal tissue that had devel-
oped and served only to advance stricture disease by causing
further fibrosis of the corporeal spongiosa.10,12

CONCLUSIONS

We have treatment recommendations for short (less than 1
cm) penile urethral strictures following hypospadias repair.
If initial urethroplasty was a tubularized graft or flap, we
would strongly consider initial treatment with open urethral
reconstruction since VIU in this situation has little long-
term success and it carries a significant risk of urethral
stricture progression. In patients with a short urethral stric-
ture following onlay or dorsal plate urethroplasty a single
VIU is merited and will be met with modestly successful
results. If urethral stricture recurs, we would recommend
proceeding to open urethral reconstruction, rather than per-
forming repeat VIU. A repeat or second VIU in our hands
had only a small incidence of success and it carried a signif-
icant risk of urethral stricture progression irrespective of
the initial type of urethroplasty. Finally, the addition of CIC
following VIU has no benefit for preventing stricture recur-
rence.

Abbreviations and Acronyms

CIC � clean intermittent catheterization
RGUG � retrograde urethrogram

VIU � direct vision internal urethrotomy
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