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Abstract

Introduction: Penile degloving is an important step in orthoplas-
ty. Although its role in correcting mild curvature in distal and
midshaft hypospadias has been previously reported, its impact
on ventral curvature (VC) correction in proximal defects warrants
further investigation. Therefore, we sought to document the effect
of degloving and proximal urethral dissection on VC correction in
children with proximal hypospadias.

Methods: We retrospectively reviewed the records of 137 patients
who underwent proximal hypospadias repair between 1998 and
2006. VC, defined as mild (<30%), moderate (30%-45%), and
severe (>45%), was recorded before penile degloving and after
erection test. Percent improvement in VC and need for further
treatment (beyond degloving and proximal dissection) based on
preoperative degree of curvature were assessed. ANOVA test was
used to compare improvement among the 3 groups.

Results: Mean age at repair was 14 months (range: 6-24). Penile
degloving associated with proximal urethral dissection when neces-
sary was responsible for the improvement in the degree of curvature
in 7 of 9 (77%) patients with mild VC, 23 of 44 (52%) with moder-
ate and 35 of 84 (40%) with severe VC. Additionally, degloving
alone was sufficient for VC correction in 7 of 9 (77%) mild cases,
14 of 44 (30%) moderate and only 2 of 84 (2%) severe cases.
The difference among these 3 groups was statistically significant
(p < 0.001).

Conclusions: Penile degloving alone can correct VC. The percent-
age of improvement depends on the preoperative degree of curva-
ture, with severe VC cases showing the least improvement.

Introduction

Penile degloving is an essential first step of orthoplasty.
Mettauer was one of the first physicians in 1842 to identify

and highlight the importance of adequate degloving to cor-
rect ventral curvature (VC) caused by skin tethering.! Other
orthoplasty maneuvers, such as proximal ventral dissection
(PVD) down to the bulbar urethra?? and release of lateral
fibrous attachments, may be added depending on the sever-
ity of VC.

PVD has been used as an additional step of degloving
to achieve further penile straightening* before more radical
maneuvers, such as urethral plate lifting, transection and
corpora cavernosa grafting, are attempted.** According to a
recent publication, straightening of the phallus with preser-
vation of the urethral plate can be achieved even in peno-
scrotal hypospadias.? Based on these encouraging results
and the lack of previous evidence on this topic, we decided
to objectively document the effect of degloving and proxi-
mal ventral dissection on VC improvement in children with
penoscrotal hypospadias.

Patients and selection criteria

After receiving approval from the Research Ethics Board,
we retrospectively reviewed 137 consecutive patients who
underwent repair of proximal hypospadias from January
1998 and December 2006. We considered proximal hypo-
spadias as all cases whose meatal location ranged from the
proximal shaft of the penis to the perineum. We excluded
patients with mid-shaft defects, those who had reopera-
tions, and cases in which the degree of curvature was not
documented prior to the procedure. VC was classified as
mild, moderate, or severe according to the 1999 American
Academy of Pediatrics survey,” which defined mild curvature
as less than 30 degrees, moderate between 30 and 45° and
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severe greater than 45°. Preoperative testosterone stimulation
was selectively given depending on surgeon preference and
family acceptance.

Surgical technique

Dorsal plication (DP) was performed using the classic
Nesbitt tuck,' the 12 o’clock midline plication as described
by Baskin,” or displacing the neurovascular bundle in the
midline and plicating directly the tunica albuginea, accord-
ing to surgeon preference. When ventral penile lengthening
was employed, a transverse incision was made at the point
of greatest curvature through the tunica albuginea, and the
defect was patched with a graft or a tunica vaginalis flap.
Regardless of the procedure used to correct the VC, urethro-
plasty was carried out with the transverse island flap tech-
nique or one of its modifications depending on whether the
plate was divided or not. Glansplasty was performed with
interrupted sutures using 6-0 monocryl. Skin closure was
achieved with a midline closure or with a double face onlay
flap if considerable ventral skin deficiency was present. All
patients were given intravenous Cefazolin before skin inci-
sion. Oral antibiotics were continued as long as a urethral
stent or suprapubic tube remained in place. A compressive
dressing (Coban, 3M Inc.) was wrapped around the penis
for 24 to 48 hours.

Statistical analysis

Percentage of VC improvement after penile degloving was
compared among mild, moderate and severe curvature cases
using ANOVA test analysis, with p < 0.05 considered sta-
tistically significant. Statistical analysis was completed with
the assistance of commercially available statistics software
(SPSS® version 15.0, Cary, NC).

Penile degloving and proximal VC in proximal hypospadias

Pre- and post-degloving VC data were available for 137 con-
secutive patients. The mean age at surgery was 18 months,
ranging from 11 to 49 months, with 41% receiving preopera-
tive testosterone. Of the 137 children who underwent repair,
18 had proximal penile hypospadias, 75 penoscrotal, 24
scrotal and 20 perineal. Patients were divided in categories
based on the degree of preoperative VC ranging from mild
(<30%, n = 9), moderate (30%-45%, n = 44), and severe
(>45%, n = 84). Improvement in VC post-degloving alone
was seen in 77%, 52%, and 40% (p < 0.01) of patients with
mild, moderate, and severe VC, respectively (Table 1).

A satisfactory straight penis (no VC) was achieved with
complete penile degloving only in 77%, 29.5%, and 2%
(p < 0.001) of children with mild, moderate and severe VC,
respectively (Table 2).

Of the 9 boys who initially had mild VC, 2 had persistent
curvature following degloving alone and underwent dorsal
plication. Of the 44 patients who had moderate VC, 21 con-
tinued to have persistent moderate VC after degloving. Of
these 21 patients, 18 had DP, 2 with VPL, and 1 lifting of the
urethral plate. Of the 84 boys who initially had severe VC,
49 continued to have severe VC post degloving. VPL was
undertaken in 29, DP in 19 and PVD in 1 patient. Tunica
vaginalis flap was used in 23 of 38 patients who underwent
VPL, while grafts (dural-4, dermal-3, bovine perocardium-7,
and porcine collagen-1) were employed in the remaining
15 children (Fig. 1).

Discussion

VC correction in proximal hypospadias remains a chal-
lenging and controversial topic among pediatric urologists.
Distinct from distal and mid-shaft repairs, in which dorsal
plication and penile degloving are widely accepted and
employed to correct penile bending, several techniques
have been described to correct VC in proximal hypospa-

Table 1. Percentage improvement after penile degloving

Preoperative (before

Type of VC (degrees) degloving) (n = 137) After degloving n Percentage improvement
. No VC
Mild (<30) 9 . 77.3%
Mild

No VC 13

Moderate (30-45) 44 Mild 10 52.4%
Moderate 21
No VC 2
Mild 2

Severe (>45) 84 40.4%
Moderate 31
Severe 49

VC: ventral curvature.
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Table 2. Percentage of patients with no ventral curvature after penile degloving

Type of VC Preoperative (before degloving) . Percentage with no VC
(degrees) (n=137) After degloving n post-degloving
No VC 77.3%
Mild (<30) 9 I\;ild ) °
No VC 13 29.5%
Moderate (30-45) 44 Mild 10 p <0.001
Moderate 21
No VC 2 2.4%
Mild 2
Severe (>45) 84 Moderate 31 p <0.001
Severe 49

VC: ventral curvature.

dias. Unfortunately, none has emerged as clearly superior
in regards to complications and effectiveness.

The role played by skin deficiency in the formation of
curvature seems especially striking in the manipulation of
the penis without an artificial erection in patients with proxi-
mal hypospadias. It is very easy to pull the skin downward
and create considerable ventral curvature. Artificial erec-

tion was first described by Gittes and McLaughlin in 1974,¢
which was a very significant contribution to orthoplasty.
Although the description “orthoplasty” is more commonly
referred to as “release of chordee,” this implies that the bend
is caused by fibrous bands. However, multiple independent
authors have found histologically increased vascularity in
ventral dartos and spongiosum tissue without fibrous scar.”

137 Proximal

Hypospadias repair

Mild VC
<30 degrees

Mod VC
30-45 degrees

Severe VC
>45 degrees

Degloving |— Degloving — Degloving |
I | I I | |
77% 23% 52% 48% 40% 60%
Improved Not improved Improved Not improved Improved Improved
No VC (7) Mild VC (2) No VC (13) Mod VC (21) No VC (2) Severe (49)
Mild (10) Mild (2)
Mod (31)
——
Mild VC Mild VC Mod VC | | Mild VC Mod VC | | Severe VC
PVD (2) DP (7) DP (18) DP (1) DP (24) DP (19)
PVD (3) VPL (1) VPL (1) VPL (7) VPL (29)
PVD (2) PVD (1)

Fig. 1. Outcome of 137 patients with proximal hypospadias.

426 CUAJ @ November-December 2014 @ Volume 8, Issues 11-12



Therefore, we have adopted the term “ventral curvature,”
which more accurately expresses underlying pathology.
Most patients with mild (<30 degrees) VC preoperatively
had straight phallus after degloving on artificial erection
test. In more severe cases (>45 degrees), degloving was not
effective to correct the VC as 98% of these patients required
more than degloving to obtain a straight penis.

Significant variability exists for preferred technique for
proximal hypospadias and curvature correction.' Even in
the most severe hypospadias, the urethral plate may not
require division to produce a straight penis.>* Snodgrass
and colleagues?® recently reported that mobilization of the
urethral plate in proximal hypospadias cases with greater
than 30-degree ventral curvature after penile degloving
reduced the need for urethral plate transection. The evo-
[ution of this concept required numerous experiences of
dividing the urethral plate and performing extensive ventral
corporeal dissection, only to have significant penile curva-
ture persist with artificial erection.’'? Our results show that
if the preoperative VC is less than 45 degrees, significant
improvement should be expected after degloving and about
30% will convert to a straight penis. Even patients with
proximal hypospadias and severe VC have a 40% chance
of improving after degloving and a 2% chance of requir-
ing no further treatment. As mentioned by Hadidi'® we also
suggest there are 2 types of VC associated with proximal
hypospadias. The first type is VC associated with superfi-
cial subcutaneous skin tethering, proximal to the meatus
that can be corrected with degloving. The second type of
VC, presented in more severe cases, is usually intrinsic and
deeply located. The residual curvature may be corrected by
many different techniques and can only be revealed after
degloving. Nevertheless, some cases still require division of
the urethral plate, particularly when it is poorly developed.
Yet, we have concern with early division of the urethral plate
prior to degloving as described in some techniques since
the true degree of VC has not been assessed.™

An important limitation of our study is that post-degloving
assessment of VC was determined with an artificial erec-
tion test which did not represent a natural clinical scenario.
Additionally, in patients with proximal defects and more
severe ventral curvature there was an inherent higher likeli-
hood of the dissection broadly labeled as degloving, includ-
ing proximal release of the ventral aspect of the penis into
the scrotum and peri-bulbar region in comparison with more
distal defects.

Penile degloving and proximal VC in proximal hypospadias

This study is the first in the literature to objectively docu-
ment the effect of degloving in proximal hypospadias sur-
gery. We found penile degloving alone can correct VC with
the percentage of improvement dependent on preoperative
degree of curvature, with severe VC cases showing the least
improvement and requiring additional management.
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