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Abstract
Hypospadias is a fairly common congenital defect wherein the 
urinary tract opening is mispositioned on the ventral aspect of the 
penis in newborn males. Many techniques have been attempted for 
the repositioning. Skin grafting of the incised urethral plate was fi rst 
used in 1998 with encouraging results. This prospective study reports 
the results of performing this surgical technique at King Abdulaziz 
University hospital over the period from January 2010 to December 
2014. Thirty patients were enrolled with penile hypospadias, 15 
patients had shallow urethral plate, nine patients had small glans 
and 6 patients had scarred urethral plate as a result of a previous 
hypospadias operation. We used continuous suturing (or multiple 
interrupted stitches) of the proximal end of the skin graft with single 
stitch fi xation of the graft to the depth of the incised urethral plate 
which helps prevent the separation of the graft by the urinary stream 
and improve the graft taking. All patients had good caliber of the 
urethral meatus and the grafted neourethra. Two patients developed 
urethra-cutaneous fi stula without meatal or neourethral stenosis. 
Grafting of the urethral plate should be considered as an adjunctive 
method for hypospadias repair especially in patients with small glans, 
shallow or scarring urethral plate. This grafting resulted in good caliber 
urethral meatus and neourethra.
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Introduction

Tubularized incised plate (TIP) urethroplasty was 
fi rst reported in 1994 as a reparative method 

for the treatment of distal penile hypospadias and 
since then it has become one of the most popular 
techniques for repairing not only the distal, but also 
some of the proximal hypospadias[1]. A major concern 
with this technique pertains to the required incision 
which, similar to urethrotomy, risks scarring, vice 

the development of new epithelial cells, and thus 
subsequent neouretheral or meatal stricture[2-4]. In 
1998 Spagnoli et al., fi rst presented a modifi cation of 
TIP wherein the urethral plate was incised and skin 
grafted before tubularization[5]. Subsequently this 
modifi ed technique was used by others as the inlay or 
Snodgraft procedure with good results for primary and 
redo hypospadias and improved results of hypospadias 
repair with regards to prevention of meatal and 
neourethral stricture[6-13].
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In this study we present our experience in repairing 
the penile hypospadias with skin grafting of the incised 
urethral plate; stressing the eff ectiveness of sealing the 
proximal end of the graft by continuous suturing (or 
multiple interrupted stitches) of the proximal end of 
the skin graft to the urethra to prevent the separation 
of the graft by the urine stream and promote deep 
epithelialization of the groove by applying a stitch to fi x 
the graft deeply into the groove of the incised urethral 
plate which maintains good caliber neourethra. 

Patients and Method 
This prospective study reports the results of performing 
the skin graft of the incised urethral plate in tabularized 
urethroplasty of penile hypospadias at King Abdulaziz 
University Hospital over the period from January, 2010 
to December 2014. Thirty patients were enrolled with 
penile hypospadias. The indications in our patients 
were: shallow, narrow urethral plate in 15 patients; 
small glans in nine patients; and scarred urethral plate 
as a result of a previous hypospadias operation in six 
patients. All patients were admitted to the pediatric 
surgical unit one night prior to the procedure; a fi rst 
dose of third-generation cephalosporin was given at 
the time of induction of the operation and continued 
for fi ve days after the operation. The size of the urethral 
catheter was determined based on the breadth of the 
urethral plate, either an 8F or 10F, and a 6/0 polyglactin 
was applied at the tip of the decided newly formed 
meatus. The urethral plate was incised from the site of 
the hypospadic meatus to the site of the newly formed 
meatus; the decision whether to also incise the glans 
was dependent on the size of the glans itself. The graft 
was usually harvested from the inner dorsal skin of 
the prepuce, otherwise from the medial aspect of the 
arm in a non-hairy area. Subsequently the graft was 
sutured overlying the incision line with 6/0 polyglactin 
and the proximal part of the graft was sutured by 
continuous stitch (or multiple interrupted stitches) 
to prevent separation of the graft by the passage of 
the urine stream behind the graft. Additionally we 
applied one stitch to the center of the graft to affi  x it 
deeply to prevent stenosis by scarring in the depth 
of the incision to promote better epithelialization of 
the groove (Figs. 1, 2, and 3). Urethroplasty was done 
using 6/0 polyglactin, a second layer was used either 
by transposed dorsal dartos (buttonhole or rotational), 
or local subcutaneous or tunica vaginalis fl aps. The 
catheter was removed on the 7th post-operative 
day; follow up at the pediatric surgical clinic at 1, 2 
weeks and 1 month and fi nally at 3 months. To avoid 

Figure 1.  Penile hypospadias with small glans penis incision of

the urethral plate prepared for skin grafting.

Figure 2.  Skin grafted incised urethral plate. Graft fi xed with 6/0

interrupted polyglactin stitches but proximal end of the graft 

fi xed by continuous stitch to prevent the separation of the graft

by the urine stream and deep epithelialization of the groove 

by applying a stitch (on undersurface of the graft) to fi x the 

graft deeply into the groove of the incised urethral plate, which 

maintains good caliber neourethra.
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dislodging the graft, calibration was not done in the 
fi rst 2 post-operative weeks but at the 4 week OPD visit 
to evaluate the caliber of the meatus and the urethra.

Results 
Harvesting and grafting procedure required a mean 
time of 60-90 minutes. At 4th week and 3 months 
follow-up visit all patients displayed good caliber of 
the meatus and neourethra, freely accommodating a 
size 8 Fr urethral dilator. No immediate post-operative 
complications but two patients developed tiny coronal 
urethro-cutaneous fi stula in spite of good caliber of the 
meatus and the neourethra, both of these patients had 
undergone redo urethroplasty. 

Discussion 
In 1941 Humby and Higgins[14] reported the fi rst 
hypospadias repair procedure utilizing the application 
of skin grafts. Devine and Horton[15] reported the 
utilization of a preputial skin graft for a hypospadias 
repair procedure in 1961. The practice of harvesting 
grafts for surgical hypospadias repair has subsequently 
seen wide adoption, with surgeons obtaining the 
necessary grafts from various diff erent regions of the 
body, including the prepuce, bladder mucosa and, 
more recently, even the buccal mucosa[16-19]. Tabularized 
incised plate urethroplasty was fi rst reported in 1994 as 

a treatment for distal penile hypospadias and has since 
become the surgical method of choice for repairing 
the distal, and some of the proximal, hypospadias[20]. 
But a prior surgery, particularly if it involved an incision 
of the urethral plate, may reduce the vascularity of the 
urethral plate negatively impacting the success of a 
later incision and tubularization. With this in mind, the 
precautionary advice of some practitioners is to avoid 
this method if the plate appears to have undergone a 
prior surgical alteration[21-23]. 

Regardless of the indication of the urethral 
plate grafting, whether for primary or reoperation of 
hypospadias patients, the decision is made mainly 
because of the underlying anatomical abnormality 
which might be small glans, shallow urethral plate 
or the existence of scar tissue in the urethral plate. 
Although the onlay island fl ap might represent another 
alternative to gain some more width of the urethral plate 
as Powell et al.[24] reported in 1999 when he reviewed 
the application of an epithelial free graft against the 
transverse preputial island fl ap. They could not see any 
substantive fl uctuation in the risk of complication and 
consequently judged that a free graft is an acceptable 
option in place of fl ap urethroplasty. Another 
considerable study was done by Kolon and Gonzales[6] 
in 2000 which concluded that the dorsal inlay graft 
after midline incision of the urethral plate meets the 
primary aims of hypospadias surgery and is especially 
helpful for complex or proximal hypospadias when a 
transverse preputial island fl ap is under consideration. 
Additional surgical modifi cations, such as beginning 
the urethral suture with a meatal stitch as suggested by 
Jayanthi[25] and limiting the glans wings incision to the 
neomeatal level, help the surgeon achieve a wide, scar-
free neourethral meatus, decreasing the complication 
rate. In our prospective study we did not experience 
any urethral or meatal stenosis. We believe that the 
graft taking was successful in all cases and the proximal 
continuous suturing of the graft to the urethra and the 
fi xation of the graft to the depth of the incised plate 
helped to insure a high chance of graft taking.

Conclusion 
The author recommends grafting of the incised 
urethral plate be considered as an alternative method 
of surgical treatment for hypospadias patients, 
especially in cases with shallow urethral plate or small 
glans as well as when there is scarring of the urethral 
plate. Sealing of the proximal end of the graft to the 
urethra and affi  xing the graft to the depth of the 
incision helped ensure better taking of the graft with 

Figure 3.  The glans penis could be closed comfortably over the

tubularized incised grafted urethral plate.
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wider caliber neourethra. Application of the Snodgraft 
procedure yields a good caliber functional neourethra 
and a good caliber vertical slit meatus. 
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