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Abstract
Objective: To evaluate the value of covering the neourethra using vascularized dorsal subcutaneous flap
in order to decrease urethrocutaneous fistula in hypospadias repair.
Patients and Methods: This is a retrospective study of 130 children (aged 1-14 years) who had different
types of hypospadias and underwent different types of repair between August 2004 and December 2006
at King Hussein Medical Center. The study sample includes 66 children with distal penile hypospadias,
28 children with midshaft, 8 children with proximal hypospadias, of which 3 underwent first stage
repair, 20 children with urethrocutaneous fistula, and 8 with complete failure of previous repair.
Longitudinal vascularized dorsal subcutaneous flap was harvested from the excessive dorsal preputal and
penile hypospadiac skin, and then used in all cases as a covering for different types of urethral repair in
double breasting Byar’s flap fashion which sutured to the glans wings around the neomeatus and to the
corpora adjacent to the neourethra using 7/0 and 6/0 polyglactin sutures, resulting in complete covering
of the neourethra with well-vascularized dorsal subcutaneous flap. Tubularized Incised Plate (TIP) repair
was used in the majority of cases, known as Snodgrass repair, while Mathieu repair and
urethrocutaneous fistula repair were done in the rest of cases. The chordee was corrected when present,
and the glans closure was finalized in 2 layers. Most cases performed were over urethral stent, and in
few complicated cases sialastic foley catheter and suprapubic cystocath for urinary diversion were used.
Results: In monitoring results during the follow-up period, which extended over 18 months with a
median of 6 months, the operations were successful. Three children had urethrocutaneous fistula, of
which 2 had previous repair, and one had complete failure. Eight children had meatal stenosis which
responded to dilatation in 6 children and meatoplasty in 2 children.
Conclusion: We suggest that in hypospadias surgery, covering of the neourethra with well- vascularized
dorsal or adjacent subcutaneous flap should be part of the procedure. It decreases urethrocutaneous
fistula formation especially if the careful harvesting technique is utilized.
Keywords: dorsal subcutaneous flap, urethrocutaneous fistula, hypospadias repair, tubularized incised
plate.
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Introduction
Urethrocutaneous fistula formation is still the
most common complication after hypospadias
repair. 1-4 Although recent advances in the
surgical procedures of hypospadias repair have
reduced the rate of urethrocutaneous fistula
formation, it remains a real complication of
hypospadias surgery, especially if the neourethra
is too long or in case of re-operations. Several
procedures have been described to avoid the
occurrence of such a complication by using
additional layer of closure between the
neourethra and skin, such as tunica vaginalis
blanket method, de-epithelialized skin flaps, local
subcutaneous tissue, dartos and fibrin sealant. 5-10
In this study, we review our experience in
hypospadias surgery with the utilization of the
vascularized dorsal subcutaneous flap covering
the neourethra in order to decrease the rate of
urethrocutaneous fistula.
Patients and Methods
In this study, we reviewed 130 children (aged 114 years) who had different types of hypospadias
and underwent different types of repair between
August 2004 and December 2006 at King
Hussein Medical Center. This sample includes 66
children with distal penile hypospadias, 28
children with midshaft, 8 with proximal
hypospadias, of which 3 underwent first stage
repair, 20 children with urethrocutaneous fistula
of which few had pervious multiple operations,
and 8 children with complete failure of previous
repair. All patients underwent the procedure
under general anesthesia supplemented by caudal
anesthesia. A stay suture (5/0 polypropylene) is
placed through the glans for traction to facilitate
penile degloving (Figures 1-3). Topical
epinephrine 1/100,000 was used in all patients;
the haemostatic effect lasts throughout the
procedure and allows for better visualization
during penile degloving, especially when
preparing the glans wings before glans closure.
Tubularized Incised Plate (TIP) repair was used
in the majority of cases, known as Snodgrass
repair,
while
Mathieu
repair
and
urethrocutaneous fistula repair were done in the
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rest of the cases. The chordee was corrected in 9
patients using Nesbit technique at the dorsal
aspect of the penis with preservation of the
urethral plate. Urethral repair was accomplished
using 7/0 and 6/0 polyglactin sutures starting
from proximally to distally with inverted manner
to get all epithelium into the new urethral lumen
without tension (Figure 4). We found that the best
way of harvesting the flap is that by starting at
the dorsal region of a normal penile skin below
the hypospadiac prepuce because the dissection
of subcutaneous tissue is easy and can be
continued easily and distally resulting in a
redundant
and
well-vascularized
dorsal
subcutaneous flap. The meticulous harvesting
technique of the flap and redundancy make it
suitable nearly for all types of hypospadias repair.
The flap is transposed to the ventral aspect either
as a buttonhole or as double breasting Byar’s flap
fashion in most cases to avoid penile rotation.
The flap was sutured to the glans wings around
the neomeatus and to the corpora adjacent to the
neourethra using 7/0 and 6/0 polyglactin sutures,
resulting in a complete and symmetrical covering
of the neourethra (Figures 5-7). The glans closure
was finalized in 2 layers using 5/0 monofilament
absorbable sutures deep in the glans without
tension on the vascularized flap and neourethra,
then 7/0 polyglactin sutures for the skin (Figures
8-10). The majority of cases were performed over
an 8 to 10Fr urethral stent, and in few
complicated cases, sialastic foley catheter 8 to
10Fr and suprapubic cystocath for urinary
diversion were used which were removed after 710 days .Antibiotics were used as intravenous
dose of cephalosporin pre-operatively then in an
oral form post operatively until removal of stents
and catheters. Butterfly gauze dressing with
antibiotic ointment was used in all cases for 3
days. Oxybutynin and other spasmolytics were
not used routinely. Most patients were operated
as day case and some patients were discharged
next day. Few complicated cases remained
inpatients until the removal of all stents within 710 days.
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Figure 5
Figure 6

Figure 3

Figure 7

Figure 2

Figure 1
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Figures (1-3): Demonstrating the penile
degloving and hemostasis.

Figure 8

Figure 4

Figures (5 -7): Demonstrating the covering of
the neourethra with the vascularized dorsal
subcutaneous flap.

Figure (4): Tubularization of neo-urethra over
stent.
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Figure 10

Figure 9
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Figures (8-10): Demonstrating the glans and
skin closure.
Results
During the follow-up period, which lasted for
about 18 months with the mean of 6 months, the
monitored results proved successful. We
observed 2 types of complications: formation of
urethrocutaneous fistula and meatal stenosis.
Three children (3.9%) had urethrocutaneous
fistula, of which 2 had previous complex repair,
and one had complete failure due to bad skin
vascularity from his first stage. Eight children
(6%) had meatal stenosis which responded to
dilatation in 6 children and meatoplasty in 2
children. All patients are voiding with acceptable
straight stream through a slit-like vertical meatus
without any other complications and with a final
good cosmetic result.
Discussion
The recent advances in hypospadias surgery
including the microsurgical techniques and fine
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sutures reduced the complications of hypospadias
repair. It is still difficult to repair
hypospadias. 11, 12 Complications are common
after hypospadias repair, ranging from
urethrocutaneous fistula formation to complete
loss of the neourethra. 13 The rate of
urethrocutaneous fistula was reported to range
from 0 to 45%. 14, 15 Interposition of wellvascularized tissue between the neourethra and
penile skin is mandatory to reduce the incidence
of urethrocutaneous fistula. 16, 17 Retik and
Borer 18 described covering the neourethra with
asymmetric rotational subcutaneous dartos tissue
flap harvested from the dorsal preputial and shaft
skin. Yerkes et al. 19 used a Y-to-I wrap of
spongiosum for neourethral reinforcement, and
Shanberg et al. 20 reported new modality for
failed previous hypospadias repair including
Tubularized Incised Plate (TIP) urethroplasty
with
lateral-based
de-epithelialized
flap.
Snodgrass 21 also used the dorsal dartos pedicle
flap obtained from the dorsal prepuce, but
buttonholed and transposed to the ventrum for
additional coverage of the neourethra; however,
he reported complications in 14% of his patients,
mainly related to urethroplasty. We started to
prepare onlay vascularized dorsal flap to support
all types of neourethra. Flaps harvested from the
dorsal hypospadiac penile skin are plenty and
well-vascularized following the axial course of
blood vessels in a meticulous way. 22 This
technique proved to have a better outcome in the
present patients compared with results from other
series. 18-21 Accepted urethrocutaneous fistula
rates in large hypospadias series are 2% to
14%. 23 In our study, we have urethrocutaneous
fistula rate of about 4% and meatal stenosis of
6%, which are considered excellent if compared
with our results in the past, prior the era of
utilizing the new techniques mentioned in the
text. We noticed fistula rate of about 25% in our
previous repairs which could be due to the lack of
experience in utilizing the new techniques and
advances in hypospadias surgery like delicate
instrumentations, fine sutures, urethral stents,
deficient hemostasis, the routine bladder
catheterization and prolonged hospitalization.
Also, we didn't routinely cover the neourethra
with any vascularized flap.
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We started to do more work to minimize the
fistula rate as well as the meatal stenosis after we
have worked with pioneers in hypospadias
surgery and reviewed a large number of series,
so we can present better results in the future.
We suggest that covering the neourethra with
well –vascularized dorsal subcutaneous flap after
a careful harvesting technique represents an
excellent option for decreasing urethrocutaneous
fistula as reported by many series. 23-30 In our
study, we strongly recommend its use to cover
the neourethra as part of any hypospadias repair.
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دور اﻟﻄﺒﻘﺔ ﺗﺤﺖ اﻟﺠﻠﺪ اﻟﻈﻬﺮي ﻟﻠﻘﻀﻴﺐ ﻓﻲ ﺗﻘﻠﻴﺺ ﻧﺴﺒﺔ اﻟﻨﺎﺳﻮر اﻻﺣﻠﻴﻠﻲ -اﻟﺠﻠﺪي ﺑﻌﺪ
ﻋﻤﻠﻴﺔ ﺗﺮﻣﻴﻢ اﻻﺣﻠﻴﻞ اﻟﺘﺤﺘﻲ اﻟﺨﻠﻘﻲ ﻋﻨﺪ اﻷﻃﻔﺎل
ﻧﺎﺟﺢ ﻳﻮﺳﻒ اﻟﻌﻤﺮي ،ﺟﺮاﺣﺔ اﻷﻃﻔﺎل ،ﻣﺪﻳﻨﺔ اﳊﺴﲔ اﻟﻄﺒﻴﺔ ،اﳋﺪﻣﺎت اﻟﻄﺒﻴﺔ اﳌﻠﻜﻴﺔ ،ﻋﻤﺎن ،اﻷردن.
اﻟﻤﻠﺨﺺ
ﻳﻌﺘﱪ اﻻﺣﻠﻴﻞ اﻟﺘﺤﱵ اﳋﻠﻘﻲ ﻣﻦ اﻛﺜﺮ اﻟﺘﺸﻮﻫﺎت اﳌﻌﺮوﻓﺔ ﻟﻠﻘﻀﻴﺐ ﻋﻨﺪ اﻷﻃﻔﺎل وﻛﺬﻟﻚ ﻳﻌﺘﱪ اﻟﻨﺎﺳﻮر اﻻﺣﻠﻴﻠـﻲ –اﳉﻠـﺪي ﻣـﻦ أﻫـﻢ اﳌﻀـﺎﻋﻔﺎت
ﺑﻌﺪ ﻋﻤﻠﻴﺎت ﺗﺮﻣﻴﻢ اﻻﺣﻠﻴﻞ ،وﺑﻨﺴﺒﺔ ﺗﺼﻞ اﱃ  %45ﰲ ﺑﻌﺾ اﳊﺎﻻت اﳌﻌﻘﺪة ﻣﻨﻬﺎ.
اﻟﻬﺪف :ﺪف ﻫﺬة اﻟﺪراﺳـﺔ ﻻﳚـﺎد دور اﻟﻄﺒﻘـﺔ ﲢـﺖ اﳉﻠـﺪ اﻟﻈﻬـﺮي ﻟﻠﻘﻀـﻴﺐ ﰲ ﺗﻘﻠـﻴﺺ ﻧﺴـﺒﺔ اﻟﻨﺎﺳـﻮر اﻻﺣﻠﻴﻠـﻲ  -اﳉﻠـﺪي ﺑﻌـﺪ ﻋﻤﻠﻴـﺔ ﺗـﺮﻣﻴﻢ
اﻻﺣﻠﻴــﻞ اﻟﺘﺤــﱵ اﳋﻠﻘــﻲ ﻋﻨــﺪ اﻷﻃﻔــﺎل .اﺟﺮﻳــﺖ ﻫــﺬة اﻟﺪراﺳــﺔ ﻣــﺎ ﺑــﲔ ﺷــﻬﺮ  2006/12 – 2004 /8وﺗﺸــﻤﻞ  130ﻃﻔ ـﻼً ﻟﻠﻔﺌــﺔ اﻟﻌﻤﺮﻳــﺔ
) (1-14ﺳــﻨﺔ ﺑــﺎﻧﻮاع ﳐﺘﻠﻔــﺔ ﻣــﻦ اﻻﺣﻠﻴــﻞ اﻟﺘﺤــﱵ اﳋﻠﻘــﻲ .وﰲ ﲨﻴــﻊ اﳊــﺎﻻت ﰎ ﺗﻐﻄﻴــﺔ اﻻﺣﻠﻴــﻞ ﺑﻌــﺪ اﻟﱰﻣــﻴﻢ ﺑﺎﻟﻄﺒﻘــﺔ ﲢــﺖ اﳉﻠــﺪ اﻟﻈﻬــﺮي
ﻟﻠﻘﻀﻴﺐ واﻟﱵ اﺻﺒﺤﺖ ﲡﺮى ﻛﻌﻤﻠﻴﺎت ﻳﻮﻣﻴﺔ ﰲ اﻟﻜﺜﲑ ﻣﻦ اﳊﺎﻻت.
اﻟﻨﺘﺎﺋﺞ :أﻇﻬﺮت ﻧﺘﺎﺋﺞ اﻟﺪراﺳﺔ ﺧﻼل ﻓﱰة اﳌﺘﺎﺑﻌﺔ ﺑـﺎن ﻧﺴـﺒﺔ اﻟﻨﺎﺳـﻮر اﻻﺣﻠﻴﻠـﻲ-اﻟﺒـﻮﱄ ﻛﺎﻧـﺖ ﺣـﻮاﱄ  %4وﻫـﻲ ﻧﺴـﺒﺔ ﳑﺘـﺎزة وﺗﻘـﱰب ﻣـﻦ اﻟﻨﺴـﺐ
اﻟﻌﺎﳌﻴﺔ ﰲ اﳌﺮاﺟﻊ اﻟﻌﻠﻤﻴﺔ .ﻧﺴﺘﻨﺘﺞ ﻣﻦ ﻫﺬة اﻟﺪراﺳﺔ ﺑـﺎن ﺗﻐﻄﻴـﺔ اﻻﺣﻠﻴـﻞ اﳉﺪﻳـﺪ ﺑﻌـﺪ ﺗـﺮﻣﻴﻢ اﻻﺣﻠﻴـﻞ اﻟﺘﺤـﱵ اﳋﻠﻘـﻲ ﺑﺎﻟﻄﺒﻘـﺔ ﲢـﺖ اﳉﻠـﺪ اﻟﻈﻬـﺮي
ﻟﻠﻘﻀـﻴﺐ ﺗﺴــﺎﻋﺪ ﺑﻨﺴـﺒﺔ ﻋﺎﻟﻴــﺔ ﰲ ﺗﻘﻠــﻴﺺ ﻧﺴــﺒﺔ اﻟﻨﺎﺳــﻮر اﻻﺣﻠﻴﻠــﻲ-اﳉﻠــﺪي .وﻛــﺬﻟﻚ ﻧﻮﺻــﻲ ﺑـﺄن ﺗﻜــﻮن ﺟــﺰءاً ﻣــﻦ اي ﻋﻤﻠﻴــﺔ ﺗــﺮﻣﻴﻢ اﺣﻠﻴــﻞ ﲢــﱵ
ﺧﻠﻘﻲ وﺧﺎﺻﺔ اذا ﰎ ﻓﺼﻞ اﻟﻄﺒﻘﺔ ﲢﺖ اﳉﻠﺪ اﻟﻈﻬﺮي ﻟﻠﻘﻀﻴﺐ ﺑﺪﻗﺔ وﻋﻨﺎﻳﺔ ﻟﻠﺤﻔﺎظ ﻋﻠﻰ اﻟﱰوﻳﺔ اﻟﺪﻣﻮﻳﺔ ﻟﻠﻮﺻﻮل اﱃ اﻓﻀﻞ اﻟﻨﺘﺎﺋﺞ.
اﻟﻜﻠﻤﺎت اﻟﺪاﻟﺔ :اﻟﻄﺒﻘﺔ اﻟﻈﻬﺮﻳﺔ ﲢﺖ اﳉﻠﺪ ،اﻟﻨﺎﺳﻮر اﻹﺣﻠﻴﻠﻲ -اﳉﻠﺪي ،ﻋﻤﻠﻴﺔ ﺗﺮﻣﻴﻢ اﻹﺣﻠﻴﻞ اﻟﺘﺤﱵ اﳋﻠﻘﻲ ،اﻟﺼﻔﻴﺤﺔ اﻷﻧﺒﻮﺑﻴﺔ اﳌﺸﻘﻮﻗﺔ.
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