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Application of a free preputial
tube graft coupled with urethral
plate urethroplasty combined
with a Buck’s fascia integral
covering for the single-stage
repair of severe hypospadias

Wei Zhou*, Changpei Li, Fan Xia, Qi Zhang and Yanxing Chen

Department of Urology, The Children’s Hospital of Xiamen, Xiamen, China

Objective: To assess the outcome of a free preputial tube graft coupled with
urethral plate urethroplasty combined with a Buck's fascia integral covering
(BFIC) for the single-stage repair of severe hypospadias in children.

Materials and methods: A retrospective study was performed on 40 children
with hypospadias who were treated in our hospital from December 2017 to
February 2022. The inclusion criteria were as follows: (1) the patient had
proximal hypospadias, or penile curvature over 30° after degloving the penis;
and (2) the patient underwent surgery for hypospadias for the first time. A
free preputial tube graft coupled with urethral plate urethroplasty combined
with a Buck’s fascia integral covering was performed, and all patients were
followed up for more than 6 months.

Results: After degloving the foreskin, the urethral orifice was retracted to the
perineum and scrotum in 20 cases, penoscrotal in 8 cases, and penile in 12
cases. Single-stage repair was achieved without complications in 34 (85%)
patients. The remaining six patients experienced postoperative complications:
urethrocutaneous fistula occurred in five cases and glans dehiscence with
urethrocutaneous fistula in one case. No urethral diverticulum occurred in any
case. A neomeatus with a vertically oriented slit-like appearance was achieved
at the tip of the glans in all cases, with one exception.

Conclusion: The single-stage operation with a free preputial tube graft coupled
with urethral plate urethroplasty combined with a Buck's fascia integral covering
in the treatment of severe hypospadias achieves favorable functional and
cosmetic outcomes.

KEYWORDS

severe hypospadias, Buck's fascia, free preputial tube graft, urethral plate, surgical
treatment

Introduction

The repair of hypospadias with obvious penile curvature, especially proximal
hypospadias, has always been a difficult problem for pediatric urologists. The choice of
method is largely dependent on the relative subjective assessment of the patient’s
abnormal anatomy (including urethral orifice location, urethral plate quality, and degree
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of chordee) and the surgeon’s experience and preference (1, 2). In
proximal hypospadias, the urethral plate is usually hypoplastic
and has severe penile curvature that requires dissection of the
urethral plate. One-stage or staged surgery using a vascularized
prepuce or preputial graft is currently the main approach
(3, 4). There have been few reports about free preputial tube
grafts; moreover, the reported results of surgery vary, and the
complication rate can be as high as 20%-68% (5, 6). To our
knowledge, the use of a BucK’s fascia covering in hypospadias
surgery was first reported in 2017 (6). There have been reports

10.3389/fsurg.2022.1047104

of applying the BucK’s fascia as integral covering tissues,
providing an intermediate layer to cover the neourethra in
tubularized incised plate (TIP) and similar procedures in China
from 2019, and the overall results showed that the effect was
better than that of pedicled dartos fascia (7-9).

Since December 2017, we have used a free preputial tube
graft coupled with urethral plate urethroplasty combined with
a Buck’s fascia integral covering (BFIC) for the single-stage
repair of severe hypospadias and have achieved good results.
The report is as follows.

FIGURE 1

(A) Pre-surgery appearance. (B,C) The prepuce was completely degloved. Buck's fascia on both sides of the urethral plate was carefully separated, the
ventral urethral plate was incised transversely in the middle and separated to two parts. (D—F) A fusiform flap which was longer than required was
dissected on the dorsal prepuce. The middle part was rolled and sutured to a tube shape, then the vascular pedicle of the flap was excised, (G,H)
the resulting free graft was anastomosed to the separated urethra plate with a interrupted suture, the BF and the glans wings were sutured as an
intermediate layer to wrap the neourethra. (l) Post-surgery appearance.
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FIGURE 2

(A) Pre-surgery appearance. (B—E) The prepuce was completely degloved. Buck’s fascia on both sides of the urethral plate was carefully separated,
the ventral urethral plate was incised transversely in the middle and separated to two parts. (F-I) A fusiform flap which was longer than required was
dissected on the dorsal prepuce. the middle part was rolled and sutured to a tube shape, then the vascular pedicle of the flap was excised. (J) The
resulting free graft was anastomosed to the separated urethra plate with interrupted sutures. (K) The Buck’s fascia together with the divergent
spongiosum and the glans wings were sutured at the midline to completely cover the neo urethra. (L) Post-surgery appearance.
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Patients and methods

This study was conducted in the Department of Urology at
our hospital between December 2017 and February 2022. The
inclusion criteria were as follows: (1) the patient had proximal
hypospadias (according to the Hadidi (10) classification); (2)
the curvature of the penis after degloving was 30° or more;
and (3) the patient underwent surgery for hypospadias for the
(1)

reoperation; and (2) small glans (maximum diameter of glans

first time. The exclusion criteria were as follows:
<9mm). All operations were performed by the same
experienced surgeon. The age range of the 40 patients was
6 months to 11 years (mean age 33.8 + 31.9 months), and the
curvature of penis was in the range of 30°-135° after

degloving (mean 63.6° + 24°).

Surgical procedure

We sutured the traction thread on the dorsal side of the glans;
a longitudinal parallel incision was made along both sides of the
urethral plate, and the proximal end surrounded the urethral
orifice in a “U” shape. At approximately 0.3 cm from the
coronal sulcus, the dorsal foreskin was circumcised and
completely degloved. We then performed an artificial erection

test; if the penis was curved over 30° we used a knife to

Cutting
line

3

FIGURE 3

We separated Buck’s fascia and glans wings along the black line in
the figure. The divergent spongiosum lying on Buck’s fascia was
preserved. The urethral corpus cavernosum and Buck’s fascia were
separated together.

10.3389/fsurg.2022.1047104

carefully separate the Buck’s fascia on both sides of the urethral
plate to the 3 and 9 o’clock positions (Figures 1B,C and 2E).

We widely separated the Buck’s fascia along both sides of
the urethral plate on the ventral side of the penis, and the
divergent urethral spongiosum lying on Buck’s fascia was
preserved. The distal end was incised along the edge of the
urethral plate to the top of the glans, separated with the two
wings of the glans cavernous body. The proximal end
extended to the normal urethral spongiosa below the urethral
orifice (Figure 3). The urethral corpus cavernosum and
Buck’s fascia were separated together so that the neourethra
could be firmly covered later. When separating the Buck’s
fascia, it is necessary to start at the distal and proximal ends
of the most curved portion and then gradually separate the
most curved portion to avoid damaging the Buck’s fascia here.

During the separation of the Buck’s fascia, the urethral plate
was transected from the middle, which corrected the curvature
and facilitated the separation of the Buck’s fascia at the same
time. We always incised the distal urethral plate longitudinally
to gain better space in the glans (red line in Figure 4).

We reserved the distal plate as the combination of onlay and
tip, and the proximal plate as the combination of onlay. We
sutured the free prepuce graft tube to the distal and proximal
plates obliquely “onlay” (Figure 6).

We then measured the distance between the urethral orifice
and the glans under traction to determine the expected
maximum length of the free prepuce. The missing urethral
plate was filled with the length of the tubular free foreskin. A
fusiform flap that was longer than required was dissected on

Buck’s fascia

Urethral

p|ate Ul’eth ral

orifice

FIGURE 4

The ventral urethral plate was incised transversely in the middle and
separated to two parts, and the distal part of the urethral plate was
deeply incised longitudinally (red line in Figure 4).
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the dorsal prepuce (Figure 5). The width of the prepuce flap is
generally 15 mm (range 12-20 mm). Around the urinary
catheter (No. 8 balloon catheter), the middle flap was rolled
and sutured to a tube shape, then the vascular pedicle of the
flap was excised, after which the resulting free tube graft was
anastomosed to the separated urethra plate with interrupted
6-0 MONOCRYL sutures. The medial part of the glanular
that the
accommodated the No. 8 catheter loosely and without tension.

tissue was appropriately trimmed so glans

The distal end of the divergent spongiosum lying on the
Buck’s fascia was attached to the glans tissue and its proximal
end was continued with the normal urethral cavernous body.
The Buck’s fascia, together with the spongiosum and the
glans wings, were then sutured at the midline to completely
cover the neourethra (Figures 2J,K).

In the process, the ventral Buck’s fascia of the penis was
relieved, its original curvature was straightened, the Buck’s
fascia was also extended after the contralateral suture, and a
Z-shaped suture could be used to further lengthen the ventral
Buck’s fascia under conditions. The high-grade curvature was
then moderately relieved in the erection test.

We made Baskin-type dorsal midline plications to
completely correct the ventral curves in all cases, except for
two without dorsal folds.

Skin closure was achieved using Byars’ flaps.

Other abnormalities, such as penile-scrotal transposition,
scrotal split, and bilateral or unilateral cryptorchidism, were

all repaired at the same time.

FIGURE 5
A fusiform flap which was longer than required was dissected on the
dorsal prepuce.

10.3389/fsurg.2022.1047104

The bandage was removed 5-7 days after the operation, and
the urinary catheter was removed 2-3 weeks after the operation,
with routine oral antibiotics during that period.

Postoperative follow-up

The patients had a regular follow-up in our outpatient clinic
at 4 weeks, 3 months, and 6 months after surgery. After that,
they visited us freely if they had any anxiety. The follow-up
time ranged from 6 months to 2 years 11 months, with a
mean of 1 year 7 months.

The contents of the evaluation included: urethral stricture,
urinary fistula, dehiscence,

curvature, and urethral diverticulum. A urethral stricture was

glans recurrence of penile
defined as symptomatic strictures (dysuria), or the urethral
orifice was too narrow to insert an 8-Fr catheter, or the
urinary flow rate curve was a plateau obstructive curve.
Urethral diverticulum was defined as a balloon-like expansion
of the skin of the neourethra during voiding, and a urethral
fistula was defined as a urethral-cutaneous fistula requiring
surgical intervention. Glans dehiscence was defined as the
retraction of the urethral orifice into the coronal sulcus. The
recurrence of penile curvature was defined as a postoperative
curvature over 30°.

Free
Preputial
tube

FIGURE 6
The resulting free graft was anastomosed to the separated urethra
plate with interrupted sutures.
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Results

A total of 40 patients with hypospadias were included in the
present study, with an age range of 6 months to 11 years,
including three cases of disorders of sex development (DSD)
with
cryptorchidism, and one case of unilateral cryptorchidism.

chromosomal abnormalities, two cases of bilateral
The maximum width of the glans was 9-13 mm (mean width
109+ 1.13 mm). After correcting the chordee, the urethral
orifice was retracted to the perineum and scrotum in 20 cases,
penoscrotal in 8 cases, and penile in 12 cases.

Postoperative complications consisted of a urethral fistula in
six cases. All were healed by reoperation and were located at the
proximal urethra anastomosis. No cases had a urethral stricture
or urethral diverticulum, and one case of glans dehiscence did
not affect urination and was not treated. There was no
recurrence of penile curvature at follow-up.

Discussion

Hypospadias with significant penile curvature, especially
proximal hypospadias, is still a challenge for many pediatric
urologists because of the intractable and complicated
management of the transected urethral plate. For single-stage
or staged reconstruction, various techniques have been
described. Although the use of vascularized local penile or
preputial skin is the mainstay of hypospadias repair
nowadays, complications such as urethral stricture, urinary
fistula, diverticulum, and torsion of the penis are also prone
to occur (1, 3, 11). Free graft reconstruction of the
neourethra is generally used in staged techniques, such as
preputial or buccal mucosal grafts, which are currently
commonly used (12).

Since the initial article on the use of a free preputial graft for
hypospadias surgery by Devine and Horton, the results have
varied (13). With the increasing number of articles on the
application of free preputial grafts in single-stage urethroplasty,
there is also controversy about the application effects (8, 14-16).

Hendren et al. (17) performed free preputial graft
urethroplasty in 103 children with proximal hypospadias,
under proximal urethrostomy; there was a lower complication
rate of 8.9%. It is believed that the free preputial graft, like
various other pedicled flap techniques, can provide a
satisfactory functional and cosmetic outcome. Stock et al. (18)
also came to a similar conclusion that grafts and pedicled
flaps had the same success rate, following a total of 77
patients who underwent single-stage preputial free graft
urethroplasty; 84% were successful. Recently, Japanese scholars
Obara et al. (19) retrospectively evaluated 56 patients with
free preputial tube graft urethroplasty; 14 cases developed
postoperative complications and they proposed that this
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method was an ideal method for repairing hypospadias with
severe penile curvature.

Many scholars believe that free grafts are only suitable for
staged surgery. An inherent problem with the single-stage
graft urethroplasty is the increased likelihood of urethral
orifice and proximal anastomotic strictures. The subsequent
fusion and revascularization of the graft is unpredictable in
the early postoperative period, and circumferential and
longitudinal scar atrophy of the neourethra may occur,
leading to complications such as urethral/orifice stricture and
recurrence of the penile curvature. The staged surgery
overcomes these problems: in the first stage of surgery, the
graft can be accurately and appropriately obtained, it can be
completely sutured to the corpus cavernosum, and the
pressure bandage can be further fixed to promote its
revascularization and fusion. In the second stage, the graft has
fully stabilized to its final size, allowing for the precise
planning of the caliber of the neourethra and urethral orifice
4, 5, 15).
confirmed the abovementioned presumed advantages of

However, some clinical practices have not

staged surgery: scar contractures sometimes require regrafting
during secondary surgery, and complication rates can be
unsatisfactory (13, 20).

When free grafts are used, it is important to cover the
neourethra with a well-vascularized tissue as an intermediate
layer to reduce complications such as urethrocutaneous
fistulas. At present, the dartos fascia, scrotal fascia, divergent
spongiosum, and tunica vaginalis flap are commonly used as
covering layers. However, there is no accepted conclusion as
to which one is better.

Since the use of a Buck’s fascia covering in surgery for
hypospadias was first reported in 2017 (6), there have been
reports of applying the Buck’s fascia as integral covering
the
neourethra in TIP and similar procedures in China from
2019. The overall results showed that the effect was better
than that of pedicled dartos fascia (7-9)

The Buck’s fascia is a layer of tissue close to the tunica

tissues, providing an intermediate layer to cover

albuginea. It extends from the Scarpa’s fascia in the abdomen
to the penis and surrounds the penile cavernosum and corpus
spongiosum. It has a high tensile strength and toughness
comparable to the rectus abdominis sheath that closes the
abdominal wall (21). In a prospective controlled study by

Baba et al. (6), 160 patients with middle and distal
hypospadias were included and were followed up for 2 years;
the Buck’s fascia significantly reduced the rate of

postoperative urethral fistula (2.5% in the Buck’s fascia group,
and 12.5% in the dartos fascia group). Recently, Faqihi et al.
(22) retrospectively analyzed the data of 50 patients with mid-
distal hypospadias who underwent TIP surgery and found
that the complication rate of the Buck’s fascia integral
covering was 6%, which could effectively reduce the risk of
postoperative urinary fistula and glans dehiscence. Zhang
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et al. (9) reported 384 cases of free preputial tube graft
urethroplasty with the BFIC technique; the postoperative
complication rate of these proximal hypospadias was 9.9%.
With the application of the BFIC technique, excellent results
have been achieved in middle and distal hypospadias and
severe hypospadias (6-9, 16).

The Buck’s fascia covers the neourethra, and together with
the cavernous body, provides good anatomical support to
overcome the aforementioned shortcomings.

In addition, the division of the corpus spongiosum lying on
the Buck’s fascia is located at the proximal end of the meatus
and extends laterally up to the glans in a fan-shaped position.
Although the divergent corpus spongiosum is weaker in the
proximal group than in the distal group (23), it may provide a
reliable vascular bed along with the penile corpus cavernosum to
maximize the survival of the free preputial tube graft.

The Buck’s fascia is obtained in situ with little anatomical
dissection. After the reconstruction of the anatomy of the
Buck’s fascia, other abnormalities, such as penile-scrotal
split, and bilateral
cryptorchidism, can be easily treated at the same time, and

transposition, scrotal or unilateral
the best cosmetic result can be achieved.

The Buck’s fascia is a more suitable, natural, and firmer
layer than other tissues, avoiding complications of urethral
diverticulum and reducing the risk that other tissues may
cause, such as the dartos flap and the tunica vaginali flaps
that may bring penis torsion and swelling. After the anatomy
of the Buck’s

transposition and the bifid scrotum, which are common in

fascia is reconstructed, the penoscrotal
severe hypospadias, can be easily treated at the same time
without any issues. There is no need to have palliative or
staged surgery for fear of damaging the blood supply of the
neourethra. The Buck’s fascia is expected to be the most ideal
covering material in hypospadias repair surgery.

In the study by Chen et al., Zhang et al., and Obara et al. (8, 9,
19), the free preputial tube was sutured directly to the top of the
glans, which may be prone to cause stenosis of the anastomosis.
Obara et al. also reported the risk of prolapse of the urethral
orifice when the graft tube was longer than required. In this
operation, we combined TIP and onlay techniques in the glans
urethroplasty. We believe that it can avoid stenosis of the distal
urethra as much as possible. At the same time, it can ensure the
slit-like appearance of the urethral orifice just like TIP.

Obara et al. (19) were worried about the long-term recurrence
of penile curvature after surgery and avoided ensured that the
length of the free tube did not exceed 35 mm. Chen et al. and
Zhang et al. (8, 9) reported the use of a tube graft combined
with the proximal Duplay. In our group, the longest preputial
flap reached 50 mmy as the urethral plate was used for coupling,
the longest rolled-tube flap only needed to be 30 mm. Coupling
the urethral plate to shape the urethra allows us to require
relatively shorter free preputial tissue, and has certain advantages
in children with insufficient inner preputial materials.
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In our postoperative follow-ups, we have not seen any
recurrence of penile curvature exceeding 30°. A long-term
follow-up may be required, especially in adolescence.

This report is a single-center study with a small sample size and a
short follow-up time. Further multicenter studies, a larger sample size,
and long-term follow-up are needed to obtain more reliable results.
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