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Abstract

Objectives: To evaluate the results of one-stage and multistage urethro-
plasty in adults with complications following multiple failed hypospa-
dias repairs.
Methods: Sixty adults underwent reconstructive surgery of the following
complications after hypospadias repair: stricture (34), residual hypos-
padias (26), fistula (18), meatal stenosis (11), penile curvature (9), hair (4),
diverticula (2), and stone (1). A total of 36% of the patients had one
complication and 64% had two or more complications. Twenty-nine
patients underwent one-stage repair with buccal or skin grafts or direct
repair, and 31 underwent multistage repairs with buccal or skin grafts.
Results: Mean follow-up was 33.8 mo. Of the 60 cases, 45 (75%) had a final
successful outcome and 15 (25%) failed. One-stage repair provided 24
(82.7%) successes and 5 (17.3%) failures. Multistage repair provided 21
(67.7%) successes and 10 (32.3%) failures. Buccal mucosa grafts provided
81% of success in one-stage procedures and 82.3% in multistage proce-
dures. Penile skin grafts provided 80% of success in one-stage procedures
and 50% in multistage procedures.
Conclusions: Adults with complications following childhood hypospa-
dias repair are still a difficult population to treat with a high failure rate
for reoperative surgery.
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1. Introduction

variation in different countries [1,2]. The current
standard of care is to repair hypospadias with a

Hypospadias is a congenital abnormality occur-
ring in 1 of 300 live births and recent studies suggest
an increase of the incidence with considerable

one-stage procedure in the first year of life and
on an outpatient basis [1,3]. Long-term reported
success approaches 90% for all types of one-stage
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hypospadias procedures, and with today’s improved
surgical techniques, complications of hypospadias
surgery are seen less often [1,3,4]. Complications
such as fistula, diverticulum, retrusive urethral
meatus, residual chordee, and stricture require
secondary surgery. Commonly, operative failures
result from wound infection, urine extravasation,
hematoma, ischemia, and necrosis of flap and graft
or from errors in design, technique and postopera-
tive care during primary repair [5,6]. Repeated
attempts at surgical repair in these complicated
cases are then less likely to succeed because the
penis is densely scarred, immobile, hypovascular,
or significantly shortened [6]. Hypospadias repair
may fail also many years after a successful
functional and aesthetic result of the primary
repair. Pediatric urologists recently emphasized
that these patients should be reassessed at puberty
and again at mid-teens when the genital matura-
tion is nearly complete because the neourethra
may fail to grow adequately and, therefore at a
certain point, become narrow. We need to main-
tain active follow-up on these patients until they
have reached full sexual maturity and activity
3,7,8].

We report the results of our surgical experience
on 60 adults with complications after multiple failed
hypospadias repairs, comparing the results of
numerous and different surgical techniques used in
repairing these urethral and penile defects. More-
over, we discuss the etiology of these complications,
emphasizing the role that the lack of spongiosum
tissue could play in this difficult population of
patients.

2. Patients and methods

We retrospectively reviewed the clinical history and charts of
60 patients evaluated and treated in our centers, from 1995
through 2004, for complications after failed hypospadias
repair. The age of patients ranged between 19 and 37 yr
(mean, 32.2 yr). All patients had undergone a variety of
primary hypospadias corrections in the past, ranging from one
to more than eight procedures. The average number of
previous operations was 1.9. Some patients, who had under-
gone more than two or three operations several years before
we saw them, often lost count of the exact number of surgeries
and were not able to indicate the exact location of the primary
original meatus or whether the surgical technique used for
repair was a one-stage or multistage procedure. A review of
these cases reveals no common factors in the failures. Several
techniques were used by different surgeons to correct various
kinds of primary hypospadias and complications resulting
from this primary repair. Preoperatively, all patients under-
went urine culture, retrograde and voiding cystourethrogra-
phy, and urethroscopy using a pediatric instrument. Patients

Table 1 - Complications after failed hypospadias repair

Complication No. of patients %
Urethral stricture 34 56.6
Residual hypospadias 26 43.3
Fistula 18 30
Meatal stenosis 11 18.3
Penile curvature 9 15
Hair 4 6.6
Diverticula 2 33
Stone 1 1.6

with residual penile or glans curvature were asked to supply
photos of the penis in full erection.

The complications in these 60 patients are shown in
Table 1. Twenty-two patients (36.6%) had one complication, 26
patients (43.4%) had two complications, 8 patients (13.4%) had
three complications, and 4 patients (6.6%) had four complica-
tions. A total of 105 complications was reported in our 60
patients.

We divided these 60 complicated hypospadias cases into
five groups based on the surgical techniques used for
correction. Group 1 included 8 patients who had a one-stage
direct repair without grafting the urethra: one meatoplasty,
one anastomotic repair, and six fistula closures. Group 2
included 10 patients who had a one-stage repair with skin:
seven dorsal inlay grafts and three penile flaps. Group 3
included 11 patients who had a one-stage repair with buccal
mucosa (BM): six dorsal inlay grafts, and five ventral onlay
grafts. Group 4 included 14 patients who underwent a
multistage repair with skin. Group 5 included 17 patients
who underwent a multistage repair with BM (Table 2). The skin
was used at the beginning of our experience.

Follow-up ranged from 12 to 138 mo (mean, 33.8 mo).
Uroflowmetry was used in all patients to assess the voiding
phase of micturition reflex. Patients with subjective symp-
toms of decreased urinary stream and a maximum flow rate of
<12ml/s underwent a meatal calibration or retrograde
urethrography and urethroscopy. Patients presenting with
residual chordee were asked to supply again photos of the
penis in full erection. We decided to avoid the indiscriminate
use of invasive diagnostic tools in the follow-up because all
these patients were used to undergoing repeated urethral
manipulations or invasive radiologic tests before surgery.

Success was defined by having a functional urethra
without fistula, stricture, or residual chordee and having a

Table 2 - Surgical techniques

8 one-stage direct repairs meatoplasty 1
fistula closure 6

anastomotic repair 1

10 one-stage repairs with skin dorsal inlay grafts 7

penile flaps 3

11 one-stage repairs with
buccal mucosa

dorsal inlay grafts 6
ventral onlay grafts 5

14 multistage repair with skin
17 multistage repair with
buccal mucosa
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cosmetically acceptable glandular meatus after completion of
all secondary procedures. The necessity of meatal or urethral
dilation and the presence of complications or a poor aesthetic
result requiring revision were considered failures. All patients
were evaluated at the end point of the surgical itinerary.

No formal statistical analysis was performed because of the
small sample size, which was observed over a long period,
from 1995 to 2004.

3. Results

Of 60 cases, 45 (75%) were classified successes and
15 (25%) as failures (Table 3). One-stage repair
provided 87% success in eight direct repairs without
grafts, 80% success in one-stage techniques using
penile skin, and 82% success in one-stage techni-
ques using BM (Table 3). Multistage repairs provided
50% success with penile skin and 82% success with
BM (Table 3). Fistula (1 case) was the cause of failure
in a one-stage direct repair. Meatal stenosis (2 cases)
and fistula (2 cases) were the causes of failure in
one-stage repair with skin or BM. Glans dehiscence
(3 cases), meatal stenosis (2 cases), fistula (2 cases),
poor aesthetic result (2 cases), and residual chordee
(1 case) were the causes of failures in multistage
repairs with skin or BM.

The BM grafts provided 82% success in one-stage
procedures and 82% in multistage procedures
(Table 3). Penile skin grafts provided 80% success
in one-stage procedures and 50% in multistage
procedures (Table 3). The one-stage direct repair
without graft provided a higher success rate (87%)
when compared to one-stage repair with skin grafts
(80%) or BM (82%; Table 3), but these procedures
were selected for simple cases, not requiring the use
of substitution material for the urethral reconstruc-
tion. The one-stage techniques provided higher
success rates when compared to multistage tech-
niques: 80% versus 67%. In one-stage procedures the
use of BM or penile skin grafts showed the same
success rate: 82% versus 80%. On the other hand, in
multistage procedures the BM was superior to the

Table 3 - Results of the surgical repair

Surgical techniques No. of Success  Failure
patients

One-stage direct repair 8 7 (87%) 1 (13%)

One-stage repair with skin 10 8 (80%) 2 (20%)

One-stage repair with 11 9 (82%) 2 (18%)
buccal mucosa

Multistage repair with skin 14 7 (50%) 7 (50%)

Multistage repair with 17 14 (82%) 3 (18%)
buccal mucosa

Total 60 45 (75%) 15 (25%)

penile skin, showing a higher success rate: 82%
versus 50%. Only 61% of the patients who underwent
multistage techniques required two surgical steps
before the final urethral reconstruction and 39% of
the cases required more than two surgical steps
before the final urethral reconstruction.

4, Discussion

The management of complications in adults, in
whom multiple attempts of hypospadias repair had
failed, is a surgical challenge and still represents a
complex problem for reconstructive urologists.
Often this difficult population of patients has been
left with deformities significantly worse than the
primary congenital anomaly [4,6]. Moreover, the
results of hypospadias repair in adulthood are worse
than those of similar procedures in childhood and
represent clearly a difference in terms of wound
healing, infection, complications rates, and overall
success [9,10]. Penile urethroplasty, whether a one-
stage or a multistage repair, is intrinsically prone to
complications such as hematoma or infection,
which in turn can lead to secondary complications
such as fistula, which do not occur in the bulbar or
posterior urethra; it is the one most likely to produce
alterations in sexual function [11]. Therefore, penile
urethral stricture always represents a more difficult
challenge in patients with failed hypospadias repair.
Itis the consequence of paucity of local skin and lack
of corpus spongiosum that represents the basic
tissue, which warrants adequate vascular and
mechanical support to transplanted substitute
material used for urethroplasty.

In 1941, Humby, pioneer of one-stage hypospa-
dias repair using free grafts, described the use of
buccal graft harvested with “some misgivings” from
lower lip, in an 8-yr-old boy who had had many
operations for hypospadias that resulted in a
penoscrotal fistula [12,13].

In 1973, Devine and Horton were the first to clarify
the embryologic, anatomic, clinical, and surgical
relationships between hypospadias and chordee
[14,15], and the first to create the term “hypospadias
cripple” to emphasize the complexity of these
deformities [6]. Devine et al., reviewing data on 70
adults with failed hypospadias repair, identified a
list of errors in hypospadias surgery (errors in
evaluation, designs, technique, and postoperative
care) and suggested a list of numerous surgical
techniques for repair of these defects with the use of
local flaps for one-stage urethral reconstruction
[4,5]. Later, the use of pedicled flap urethroplasties
(Mathieu-flip-flap technique) was considered a
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salvage procedure by the use of penile skin that has
been relocated during prior hypospadias repair. It
was reported by other authors to have a high success
rate [16,17].

In 1992, Burger et al. reported the use of BM for
repair of complications following childhood hypos-
padias surgery [18]. The buccal grafts were used
either as a tube or patch in a one-stage operation
with three postoperative fistulas requiring a new
surgical approach and one meatal stenosis managed
by simple dilation with satisfactory final outcome in
all patients [18]. After the Burger article, numerous
reports appeared on the use of the BM grafts in
repair of complications after failed hypospadias
surgery. Unfortunately, the majority of these studies
mixed both children and adults or patients with
epispadias or urethral stricture without hypospa-
dias; therefore, it is not possible to extrapolate from
the overall complication rates the results that the
authors obtained, particularly in adults with failed
hypospadias repair [19-23].

In 1995, Bracka presented a two-stage penile skin
graft technique for repairing complications after
failed hypospadias in 121 adults [24,25]. This method
did not claim substantial originality but, rather,
represented a further refinement and evolution of
existing surgical techniques suggested for hypospa-
dias surgery. The author concluded that a two-stage
repair by splitting the glans and lining it with penile
skin or BM grafts (to allow a subsequent termina-
lization of the meatus), was extremely adaptable
and produced sophisticated results in any degree of
deformity with skin-deficient “hypospadias cripple”
[24,25]. Nevertheless, about 10% of the patients
required revision of the first stage of their repair or
underwent further cosmetic adjustment after com-
pletion of their repairs [24,25]. In 2004, Snodgrass
and Elmore, pioneers of one-stage hypospadias
surgery, reported the initial experience with 25
staged buccal graft (Bracka) urethroplasties after
failed hypospadias surgery [26]. Of the 25 cases, 12%
required a second grafting procedure before tubu-
larization and four partial glans dehiscences
occurred after tubularization, requiring reoperative
glansplasty [26]. In this initial experience, seven
patients (35%) showed complications, including
fistulas after second-stage closure, which led to
another surgical procedure [26].

Numerous surgical techniques have been sug-
gested to repair the complications after failed
hypospadias repair in adults including one-stage
procedures (flips-flaps, onlay flaps, tubularized
preputial flaps or tubularized incised plate urethro-
plasties, bladder mucosa graft) or multistage pro-
cedures with penile skin or BM and renewed

controversy exists over the best means of recon-
structing the penile urethra in this difficult popula-
tion of patients [27-29]. The current literature does
not clearly support us in the choice of either the use
of penile graft or flap urethroplasty. Comparison of
flaps versus grafts has been carried out only in
children with proximal hypospadias [30], making it
difficult to declare a clear winner. Complication
rates ranging from 14% to 56% have been reported
following reoperative flap urethroplasties [4,16,17],
which have raised doubts that these tissues, with
their inherent blood supply, are superior to grafts,
which must re-establish vascularity from a scarred
recipient bed [26]. Moreover, tubularized incised
plate reoperations have complication rates of 15-
24% [26,31]. The use of BM as substitute material
in one-stage procedures showed complications
requiring further surgery in 24-57% of the patients
[20-23,26]. Instead, multistage procedures using BM
grafts showed complication rates of 10-35% [25,26].

Fig. 1 - One-stage ventral onlay buccal mucosa technique.
The graft is applied on ventral urethral surface onto the
original urethral plate. The spongiosum tissue of glans is
used to cover the graft.
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Fig. 2 - One-stage dorsal inlay buccal mucosa technique. The
original urethral plate is incised on the mid-line (Snodgrass)
and the buccal graft is sutured on dorsal urethral plate
surface. The urethra is closed over a 12 Fr Foley catheter.

In our experience, 39% of the patients required more
than two planned surgeries. It was due to the
complications after the first stage, such as contrac-
ture of the initial graft, which required a new
grafting procedure (Fig. 5). Moreover, the second
stage showed fistula, glans dehiscence, and meatal
stenosis as common complications as reported by
others [26]. In 1941, Humby suggested that in
hypospadias repair, the customary three-stage
operations frequently had to be extended to many
more before the final result could be considered
adequate [16]. In 2004, Shukla et al. suggested that
the two-stage hypospadias repair is a misnomer
because this technique rarely required only two
stages and 70% of cases required at least one
additional procedure (mean, 1.6 procedures) to
obtain satisfactory results [32]. Moreover, these
repeated surgical revisions might have a tremen-
dous psychological impact on the patient [33-35].

Fig. 3 - Multistage procedure using penile skin. The original
urethral plate is removed and the skin graft is applied on
the fully opened glans.

We have treated 105 complications in 60 patients
using seven different one-stage procedures (Figs. 1
and 2) and two different multistage procedures with
penile skin or BM as substitute material (Figs. 3-5).
All the surgeries were performed by the same
urologist (G.B.). The failure/complication rate was
uniformly distributed in all kinds of repairs: 13% in
one-stage direct repair (1 meatoplasty, 1 end-to-end,
6 fistula closure), 20% in one-stage repair with penile
skin (3 flaps, 7 grafts), 18% in one-stage repair with
BM (6 dorsal inlays, 5 ventral onlays), 50% in
multistage repair with penile skin, 18% in multistage
repair using BM. Consequently, at our centers all
patients, who are selected for a one-stage procedure,
are fully informed that any surgical technique may
be complicated, both at early and later stages,
including complications such as hematoma, infec-
tion, meatal stenosis, or fistula. All patients requir-
ing multistage urethroplasty are fully informed that
more than two surgical steps could be necessary to
restore both urethral patency and acceptable aes-
thetic appearance of genitalia. Urethral structures
were the most frequent complication (56.6%), and
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Fig. 5 - Multistage procedure using buccal mucosa.
Unsatisfactory appearance of the buccal mucosa graft 6 mo
after the transplant, requiring surgical revision before the
final urethral closure.

(b)

Fig. 4 - Multistage procedure using buccal mucosa.

(A) The original urethral plate is fully removed, the glans is
opened, and the graft is sutured and quilted on the corpora
cavernosa. (B) Excellent appearance of the buccal mucosa
graft 6 mo after the transplant.

the management of these strictures was made using
a one-stage technique in uncomplicated cases and
multistage repair when the strictures were asso-  Fig. 6 - Multiple urethral and penile deformities in patients
ciated with local adverse conditions, such as fistula, = with failed hypospadias repair.
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Fig. 7 - Urethral stricture in adult patient following failed
hypospadias with satisfactory aesthetic outcome. (A) The
Nelaton 16 Fr catheter inserted through the external urinary
meatus stop after 3 cm (broken line outlined on penile skin).
(B) The urethral narrowing and the lack of spongiosum
tissue are evident in this skin-made urethra (2 arrows).

paucity of penile skin, residua curvature, poor
aesthetic appearance, and others.

Our experience with 60 adults showed two
different populations in whom attempts at surgical
correction of hypospadias have failed. Some
patients showed multiple penile deformities sig-
nificantly worse than the primary congenital anom-
aly, such as fistula, residual hypospadias, penile
curvature, and cosmetically unacceptable glans
appearance (Fig. 6). These were caused by evident
errors in evaluation, design, techniques, or post-
operative care during the primary repair of hypos-
padias, as suggested by Devine et al. [5]. These
patients have undergone numerous surgeries to
repair penile defects without a satisfactory outcome
and preferred to wait for many years before further
surgical attempts. Now they ask again for correction
of these deformities. On the other hand, some
patients showed a satisfactory outcome of primary
hypospadias repair, having a cosmetically accepta-
ble glandular meatus and penis with no evident
deformities as fistula or retrusive meatus or chordee
and the prevalent complication was a urethral
stricture (Fig. 7). These patients have completed
the repair of hypospadias during infancy and the
reconstructed urethra provided normal urinary
stream for many years. Usually, these patients
showed increasing urinary problems and difficulties
10, 12, or 15 yr after the surgery, when the pediatric
follow-up was stopped and patients were fully
involved in sexual activity. We suppose that, in
these patients, it is the congenital lack of spongio-
sum tissue that promotes the urethral deterioration
over time. Probably, the skin-made urethra (Fig. 7B)
does not tolerate the repeated stretch and trauma
during erection and sexual activity as spongiosum-
made urethra is used to tolerate. As an analogy,
during sexual activity, the corpus spongiosum is to
the urethra what the airbag is for the body during a
car accident.

5. Conclusions

In adults with complications after failed hypos-
padias repair, all urethroplasty procedures, despite
meticulous technique, have the potential to fail and
any substitute material can deteriorate over time.
Consequently, it is mandatory to extend the follow-
up beyond puberty or to such time that genital
maturation is completed.

The best technique is probably the one with
which the surgeon is most comfortable and it could
be appropriately tailored on the single patient, based
on the proper anatomic characteristics that the
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urethral plate, penile skin, glans shape, and dartos
fascia provide to ensure flap or graft taking and
survival. No single technique is appropriate for all
situations and the successful surgeon will have a
repertoire of methods from which to choose and
the use of flaps or grafts should not compromise
penile length, should not cause penile chordee,
and certainly should not untowardly affect penile
appearance. It is a useful reminder to readers that
this is a challenging surgery and should not there-
fore be undertaken by surgeons who only dabble in
this field.

In the near future, tissue engineering technology
could provide a new urethra with normal spongio-
sum tissue around the mucosal-urothelium strip,
offering urologists a higher quality substitute mate-
rial with which to work.
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This paper is a welcome addition to the relatively
sparse literature on the subject of adult hypospadias
revision. Unfortunately, despite a cohort of 60 pati-
ents, the papers shares some limitations with other
similar publications, in that it deals with a hetero-
geneous assortment of problems and solutions,
with insufficient numbers in individual categories
to allow or statistically meaningful assessment.
Nevertheless, the authors have made some inter-
esting observations and drawn controversial con-
clusions which merit further consideration.

Stricturing of the neo-urethra or meatus was by
far the commonest presenting problem:. It is there-
fore disappointing, and I think a serious omission,
that the aetiology and management of hypospadias
strictures was not adequately discussed.

There are essentially 2 types of hypospadias
stricture. The 1st type arises from mechanical
problems with the design, execution or aftercare of
the surgery and is straightforward to manage. If
very minor, then a simple dilation may suffice,
otherwise if more severe or recurring, then a dorsal
inlay patch graft will solve the problem.

These solutions do not apply to the 2nd type of
stricture, which assumes particular relevance in
these adult salvage cases. The authors rightly observe
that strictures sometimes develop insidiously long
after an apparently successful hypospadias repair.

They speculate that late structuring develops
because the new urethra is devoid of supporting
corpus spongiosum. Given that spongioplasty is
only a very recent trend in primary hypospadias
repair, it is likely that most of the adults in their
study group share this particular anatomical deficit.
One might therefore expect stricture formation to be
a fairly universal problem among adults with repai-
red hypospadias, yet this is not the case. Indeed,
one might expect attach of mechanical support to
cause dilation rather than structuring, a feature
that is common after tubed preputial repairs.

Another reviewer suggested that adult strictures
might develop because a scarred or poorly vascula-
rised urethra fails to grow adequately during adole-
scence. Whilst a plausible explanation in some cases,
it still overlooks the most important cause of the
recalcitrant adult stricture or “hypospadias cripple.”

From a personal experience of now over 500
adult hypospadias re-operative cases, around 160
have clinical and histological evidence of lichen

sclerosus (LS), otherwise known as balanitis xer-
otica obliterans (BXO), and there are further cases
where this diagnosis is likely but not proved.

The authors have actually illustrated at least one
florid case Fig. 5 shows clear evidence of LS in the
skin around the meatus. I suspect that LS is also
presentin 4b (4a is a different patient as evident for
the position of the genital raphe).

It is perhaps fortuitous that the authors chose
the correct treatment in both these patients, i.e. 2
stage buccal mucosal substitution of the diseased
segment of urethra. Any other treatment would
have eventually led to stricture recurrence. This is
however a methos that they only introduced later
in their study period and whilst now buccal
muscosa may have largely superseded skin recon-
structions. Not withstanding improvements as
they progressed along their leaning curve with
the use of free grafts, LS may contribute to the
authors’ relatively poor results with staged skin
urethroplasty. Any form of skin urethroplasty is
contra-indicated in presence of LS [1].

The high incidence of graft complications in
their staged repairs is disconcerting and certainly
somewhat greater thatn has been my own experi-
ence. However, this may be largely due to technical
errors associated with their early free graftlearning
curve, and I feel that a further audit of their next 60
patients would produce a different outcome. I note
from several of the pictures that there is a paucity
of quilting sutures ot fix the graft onto the wound
bed. Secure fixations of the graft to the wound bed
is important for reliable “take.” Furthermore there
may have been a tendency to make the grafts a
little narrower than ideal as in Fig. 4a, leading
subsequently to a tight urethral closure. A wider
graft as in Fig. 4b (a buccal graft from later in their
series) if preferable, as this allows for some degree
of contraction that may or may not take place
during the healing phase. Lateral surplus can
always be discarded at the 2nd stage.

Despite these few criticisms and comments, I
nevertheless congratulate the authors in presenting
an informative and very candid account of their
experience with adult hypospadias. I would fully
concur with their principal take home message,
that hypospadias complications presenting in
adults can be challenging and difficult to correct,
evenin the hands of experienced urethral surgeons.
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