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ABSTRACT

Introduction: The use of flaps or grafts is mandatory in patients with longer and complex
strictures. In 1995-96 we described a new dorsal onlay graft urethroplasty. Over time, our original
technique was better defined and changed. Now this procedure (also named Barbagli technique) has
been greeted with a fair amount of enthusiasm in Europe and in the United States.

Surgical Technique: The patient is placed in normal lithotomy position, and a midline perineo-
scrotal incision is made. The bulbar urethra is then free from the bulbo-cavernous muscles, and is
dissected from the corpora cavernosa. The urethra is completely mobilized from the corpora cavernosa,
it is rotated 180 degrees, and is incised along its dorsal surface. The graft (preputial skin or buccal
mucosa) or the flap is fixed and quilted to the tunica albuginea of the corporal bodies. The right
mucosal margin of the opened urethra is sutured to the right side of the patch-graft.  The urethra is
rotated back into its original position. The left urethral margin is sutured to the left side of the patch
graft and to the corporal bodies, and the grafted area is entirely covered by the urethral plate. The
bulbo-cavernous muscles are approximated over the grafted area. A 16F silicone Foley catheter is
left in place.

Comments: Dorsal onlay graft urethroplasty is a versatile procedure that may be combined
with various substitute materials like preputial skin, buccal mucosa grafts or pedicled flaps.
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INTRODUCTION

A wide array of techniques is used in
reconstructive surgery for bulbar urethral stricture
diseases, and modifications are continuously added
to them. Stricture excision and anastomotic repair is
appropriate only for short and untreated lesions of
traumatic origin, following a blunt perineal trauma.
End-to-end urethroplasty for bulbar adult-urethral
stricture has greater than 95% durable cure rates and
low complication rates (1). The use of flaps or grafts
is mandatory in patients with longer and complex
strictures.

In 1995-96 we described a new dorsal onlay graft
urethroplasty (2-4): an external longitudinal

urethrotomy is created in the dorsal urethral surface,
the graft (skin or buccal mucosa) is sutured and
quilted over the corpora cavernosa, and the urethra
is sutured over the graft (5). Over time, our original
technique was better defined and new changes were
added to it (6). Now, this procedure (also named
Barbagli technique) has been greeted with a fair
amount of enthusiasm in Europe and in the United
States (7-12).

Anatomical Remarks
The male urethra can be divided into 2

different portions: the posterior urethra, which
includes the membranous and the prostatic regions,
and the anterior urethra. The anterior urethra includes

Surgical Technique
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navicularis, penile and bulbous regions, and is
surrounded by the corpus spongiosum soft tissue. In
the bulbar urethra the relationship between the
spongiosum tissue and the mucosal membrane is quite
different from the relationship in the penile region:
the corpus spongiosum is thick in the ventral urethral
surface and thin in the dorsal urethral surface.
Furthermore, the urethral lumen is located dorsally
and not centrally (Figure-1).

SURGICAL TECHNIQUE

Preparation of the Bulbar Urethra
The patient is placed in normal lithotomy

position, and a midline perineo-scrotal incision is
made. The bulbo-cavernous muscles are separated in
the midline and, in patients with proximal bulbar
urethral stricture, the central tendon of the perineum
is dissected. The bulbar urethra is then free from the
bulbo-cavernous muscles, and it is dissected from the
corpora cavernosa (Figure-2, A). The urethra is
completely mobilized from the corpora cavernosa, it

is rotated 180 degrees, and is incised along its dorsal
surface (Figure-2, B). The stricture is opened along
its whole length (Figure-2, C).

Preparation and Suture of the Graft
(Skin or Buccal Mucosa)

In patients with a shorter than 4 cm stricture,
an ovoid strip of ventral penile skin is outlined for
harvesting. In patients with a longer than 4 cm stric-
ture, a double circumferential subcoronal incision is
made for harvesting a longer preputial skin strip.
When local epithelial foreskin is unavailable or when
the patient does not agree with harvesting from the
prepuce, the buccal mucosa is preferred to other vari-
ous types of extra-genital free grafts because of its
qualities. We choose the inner cheek over the lip as a
donor site, because the width of the lip limits the size
of the graft. Moreover, the buccal mucosa is thicker
and more resistant in the cheek than the buccal mu-
cosa from the lip. Buccal mucosa harvesting increases
operative time by 1 hour. Thus, a 2-team approach
should be used. The perineal team exposes and cali-
brates the strictured tract, while another team simul-
taneously harvests the graft from the mouth. This
procedure also increases sterilization of the surgical
field. Reduced operative time offers remarkable ad-
vantages and may prevent troublesome complications
due to prolonged lithotomy position.

The fenestrated ovoid preputial skin or buccal
mucosa graft is spread-fixed and quilted to the over-
lying tunica albuginea of the corporal bodies (Fig-
ure-2D). The right mucosal margin of the opened
urethra is sutured to the right side of the patch graft,
spaying open the strictured tract to the new roof,
which is the spread, fixed graft (Figure-2E). The ure-
thra is rotated back into its original position (Figure-
2E). The left urethral margin is sutured to the left
side of the patch graft and to the corporal bodies,
and the grafted area is entirely covered by the ure-
thral plate (Figure-2F). The bulbo-cavernous muscles
are approximated over the grafted area. A small suc-
tion drain is placed, and an indwelling 16F silicone
Foley catheter is left in place. Suprapubic cystostomy
is unnecessary.

In patients with a stricture that requires a
complete removal of the scar, the urethra is com-

Figure 1 - Anatomy of penile and bulbar urethra.
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pletely transected. The distal urethra is mobilised
from the underlying corpora cavernosa. The proxi-
mal mucosal edge is spatuled and spayed over the
corpora cavernosa, and the mobilised distal urethra
is widely opened along its dorsal surface (Figure-3,
A). The skin or buccal mucosa graft is spread-fixed
and quilted to the underlying corpora, and its lower
margin is sutured to the proximal mucosal edge of
the urethra (Figure-3, B). The left mucosal margin of
the opened distal urethra is sutured to the left side of

the graft (Figure-3, C). The urethra is rotated back
over the grafted area, sutured to the proximal mu-
cosal edge and to the right corpora cavernosa. The
bulbo-cavernous muscles are sutured over the bul-
bar urethra, and the perineal closure is made as de-
scribed.

Preparation and Suture of the Flap
In patients with a stricture that recurred af-

ter urethroplasty, or in patients who have serious is-

Figure 2 (A to F) - Preparation of the bulbar urethra and dorsal onlay urethroplasty using skin or buccal mucosa graft: standard
technique.
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chemic urethral disease or damage, it may be useful
the use of a pedicled flap owing to improved graft
take and neovascularization. A midline perineal inci-
sion is made, and a longitudinal ventral penile skin
island is outlined in the penile shaft (Figure-4, A).
The bulbar urethra is circumferentially mobilized
from the corpora cavernosa and rotated 180 degrees
(Figure-4, B). The longitudinal penile skin island
carried on the ventral dartos fascial pedicle (Figure-
4, B). The fascial pedicle is extensively dissected and
mobilized to allow the transposition of the skin is-
land into the perineum, using a finger-made tunnel
(Figure-4, B). The bulbar urethra is opened along its
dorsal surface; the skin island is sutured to the cor-
pora cavernosa (Figure-4, C). The urethra is rotated
back over the island flap, and the grafted area is cov-
ered by the urethral plate.

Postoperative Course
On the day after the surgery the drain is re-

moved, and the patient is discharged from hospital.
Three weeks later, the bladder is filled with contrast
medium, the Foley catheter is removed and a void-
ing cystourethrography is obtained. Uroflowmetry
and urine culture is repeated every 4 months during
the first year and yearly thereafter. Radiological stud-

ies are repeated when uroflowmetry is less than 14
mL per second. Clinical outcome was considered a
failure in any case postoperative instrumentation was
needed, including dilatation.

Intraoperative, Perioperative and
Postoperative Complications

In patients who have undergone repeated in-
ternal urethrotomies it may be difficult or impossible
to separate the urethra from the corpora cavernosa,
and the tunica albuginea may be opened or injured.
In this case it is important to realise that there is dam-
age on the corpora cavernosa and the opening must
be repaired immediately. If it is difficult to free the
urethra from the corpora, a lateral or ventral opening
can be made into the urethral lumen. In this case, it
might be better to use buccal mucosa instead of prepu-
tial skin as a graft.

In patients who have undergone an augmen-
tation urethroplasty for a longer than 6 cm stricture,
the presence of an urethral fistula or an extravasa-
tion of the contrast medium can be observed during
the first radiological investigation. In this case a 14F
Foley silicone catheter should be left in place, and a
new radiological study should be performed 2 weeks
later.

Figure 3 (A to C) - Augmented roof strip anastomotic urethroplasty.
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Long-term Results and Attrition Rate
of Dorsal Onlay Graft Urethroplasty

Table-1 summarizes the results from 5 dif-
ferent series of a total of 176 patients with a follow-
up of 19 to 43 months (8-10,13,14). The overall suc-
cess rate ranged from 85% to 97% (8-10,13,14). Any
patient who required postoperative instrumentation
- including periodic dilation – was considered a treat-
ment failure.

In 1998, we reported our results in 37 patients
who had undergone dorsal onlay procedures with pre-
puce (n = 31) or buccal mucosa (n = 6) (13). With a
mean follow-up of 21.5 months, the procedure was
classified as successful in 34 (92%) patients (13). In
2001, with a mean follow-up pf 21.5 to 48 months in

40 patients with preputial grafts, the success rate de-
clined to 85% (14). The latter series did not include
patients who had a buccal mucosa graft because the
follow-up period was insufficient in these cases (14).

COMMENTS

Surgical repair of bulbar urethral strictures
is based on anastomotic repair for short lesions, while
free grafts (preputial skin or buccal mucosa) or
pedicled flaps are suggested for longer and complex
strictures.

Current techniques adopt graft or flap appo-
sition on the ventral surface of the urethra, but this
graft often lacks the mechanical support of a fixed

Table 1 - Results of dorsal onlay techniques.

Authors Year        No. patients            Follow-up (months)                Success rate (%)

Barbagli et al. 1998             37                       21.5                             92
Iselin & Webster 1999             28                       19                             97
Guralnick & Webster 2001             29                       28                             93
Barbagli et al. 2001             40                       43                             85
Andrich et al. 2001             42                       36                             95

Figure 4 (A to C) - Dorsal onlay urethroplasty using a ventral penile fascial flap with a longitudinal skin island.
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bed, which allows it to fold on itself, reducing the
opportunity of neovascularization, and decreasing the
calibre of the reconstructed urethra (8). Moreover,
sacculation at the graft side may occur, causing post
voiding dribbling and ejaculatory failure. Sequestra-
tion of semen and residual infected urine inside the
pseudodiverticulum may further compromise the state
of the adjacent urethra and facilitate recurrent stric-
ture disease (8,15-19).

Recently, buccal mucosa grafts have been used
instead of preputial skin in a wide series of patients who
were treated with ventral onlay patch urethroplasty. The
incidence of mechanical weakening of the buccal mu-
cosa graft is actually unknown. Buccal mucosa is thicker
and has a higher density of elastic fibres than preputial
skin; it is probably more resistant to mechanical weak-
ening over time. A long-term follow-up of these cases
is mandatory.

The dorsal approach to strictures of the bul-
bar urethra is anatomically simpler than the ventral
one, requiring less extensive opening of the spongy
tissue since the urethral lumen is located dorsally in
this region (Figure-1) (5). Using this approach, sig-
nificant bleeding from the corpus spongiosum is
avoided and the mechanical weakening of the graft
is unlikely. A serious complication of free graft ure-
throplasty is the necrosis of the patch, caused by vas-
cularization failure from its bed. When this occurs in
ventrally placed grafts, an urethro-perineal fistula of
considerable size is inevitable; this effect did not
occur in patients treated with dorsal graft apposition
(3). The dorsal placement of the graft provides a bet-
ter opportunity for roof-strip epithelial regeneration,

according to the principles described by different
authors (20-24). The reported experience with dor-
sal onlay graft urethroplasty shows that graft take
is also adequate in the corporal bodies, although
the opened corpus spongiosum may contribute to
vascularization on both sides of the graft (2-14).

The Barbagli procedure has many advantages
(Table-2). Dorsal onlay graft urethroplasty is a ver-
satile procedure which may be combined with vari-
ous substitute materials like preputial skin, buccal
mucosa grafts or pedicled flaps. Other substitute
materials like human urethral mucosa from corpses
or collagen matrix will be possible in the future.

Long-term results of a wide series of patients
showed a final success rate of 92% to 97%. Any sub-
stitution urethroplasty deteriorates over time. In our
series of patients the success rate of dorsal onlay graft
urethroplasty decreased from 92% to 85% with an
extended follow-up from 21.5 to 43 months.

With regard to substitute material concerns
(buccal mucosa versus preputial skin), a long-term
follow-up is mandatory to establish whether buccal
mucosa is superior to foreskin as an urethral substi-
tute material.

At present we currently use both according to the
patient’s preference, to the status of the genital tissues
or to stricture characteristics.
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