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INTRODUCTION

At the beginning of the third millennium a lot
of certainties regarding adult anterior urethral
stricture disease must be abandoned, and new
knowledge must be gained. The changes in-
volve the etiology of urethral diseases and the
surgloal techniques used for anterior urethro-
plasty

In the adult male patient, urethral stricture
involving the penile urethra may be due to
failed hypospadias repair, ischemia or mﬂam-
matory disease in the corpus sponglosum In
the last century the most important cause of
inflammatory disease of the corpus spon-
giosum causing narrowing of the urethral mu-
cosa and stricture, was infection due to Neis-
seria gonorrhocea. Today, blenorrhagia or
sexually transmitted diseases (STDs) are
rarely reported as a cause of urethral stricture
in patients coming from developed countries,
although STDs have increased.

A new chronic inflammatory disease of the
male genitalia, which may involve the entire
pendulous urethra causing complex and dev-
astating stricture, is Lichen sclerosus (LS), also
known as Balanitis xerotica obliterans
(B.X.0.)**

The surgical treatment of adult anterior ure-
thral strictures has been a constantly evolving
process. Recently, considerable changes have
been introduced: the wider use of the buccal
mucosa graft versus the use of penile skin, and
the use of -dorsal onlay urethroplastres also
-_named Barbagli procedures'®'®. Moreover, in
:the penile urethra the dorsal placement of the

graft is now combined with the incision of the
urethral plate, as suggested by Snodgrass for
childhood -hypospadias surgery1 , and |ts aug-
mentatron as suggested by Hayes™ and
Asopa'®. ,

Renewed controversy exists over the best
means of reconstructing the anterior urethra®,

141

The popularity of flaps and grafts has varied
over time, and in the last years the free grafts
have been resurgent thus reducing the use of
genital flaps®?'. The current literature does
not clearly support us in the choice of either
the use of penile graft or flap urethroplasty. No
prospective compariscn of graft and flap has
ever been carried out, making it hard to de-
clare a clear winner. The reconstructive urolo-
gist must be fully familiar with the use of both
flaps and grafts to deal with any condition of
the urethra at the time of surgery. Moreover,
the use of two-stage or mesh-graft urethro-
plasty may be the only way to restore the ure-
thral lumen in patlents with complex urethral
stricture disease®?. The flow chart, which we
present here, is based on the current and up-
dated literature, and on the present clinical and
pathologrcal classification of anterior urethral
diseases®. Furthermore it is based on our daily
clinical experience that includes about 400 ure-
throplasties a year.

AETIOLOGY OF ANTERIOR URETHRAL
STRICTURES

[n adult male patients, urethral strictures in-
volving the penile urethra are due to:

failed hypospadias repair: the stricture may
involve the external urethral meatus or the
entire pendulous urethra, and is frequently
associated with diverticula, stones, hair, fis-
tula, cosmetic defects, and residual penile
curvature. In these patients the foreskin is
absent, and the vascularity of the residual
penile skin is irregular and not predictable,
and the dartos fascia is thin and not avail-
able for a dependable vascular and me-
chanical support to a penile graft or flap®®.

fschemia: these strictures are frequently
observed in patients after urological endo-
scopnc procedures or cardiovascular sur-
gery’*?®, and in patients in the resuscitation
room, with an indwelling catheter in place.
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In these patients, the penis is normal, the
foreskin is frequently present and the penile
skin is not compromised in its vascularity.
The dartos tascia is thick and useful for
vascular or mechanical suppott to the graft
or flap.

- Lichen sclerosus: the stricture may involve
only the external urethral meatus and the
fossa navicularis or the entire pendulous
urethra®®. In some patients the stricture
may involve also the bulbar urethra, and a
panurethral stricture may be observed®®, In
patients with LS, the glans, the foreskin,
and the penile skin are involved in the dis-
ease®®. These patients may require a com-
plete glans resurfacing to improve the aes-
thetic appearance of the penis, as well as
sexual performance®.

Basically, urethral strictures involving the
bulbar urethra are due to:

- congenital anomalies of the mucosal mem-
brane: the strictures are usually located in
the proximal bulbar urethra, and the corpus
spongiosum is not involved in the disease;

- traumatic scar after blunt perineal trauma:
the stricture is located in the bulbar urethra,
and the spongiosum tissue is involved in

+ the scar;

- Lichen sclerosus: The strictures may in-
volve only the external urethral meatus and
the fossa-mavicularis or the entire pendu-
lous urethra. In some patients the stricture
may extend to the bulbar urethra, and a
panurethral stricture may be observed;

- ischemia: these strictures are frequently
observed in patients after urological endo-
scopic procedures, after cardiovascular sur-
gery or {n patients in the resuscitation room
with an indwelling catheter in place, and
may involve the bulbar urethra at different
sites.

CRITERIA FOR SELECTION OF THE
SURGICAL PROCEDURE

Basically, penile urethroplasty may be re-
quested in patients with a normal penis (is-
chemic urethral stricture) or in patients with an
abnormal penis (urethral strictures due to failed
hypospadias repair or Lichen sclerosus). In
patients with a normal penis the urethral plate,
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plate, the foreskin, the penile skin and the dar-
tos fascia are available for urethral reconstruc-
tion. In these patients a one-stage augmenta-
tion urethroplasty using a graft or flap may be
suggested. In patients with an abnormal penis
the urethral plate, the foreskin, the penile skin
and the dartos fascia are unavailable for ure-
thral reconstruction. In these patients a staged
substitution urethroplasty is advisable.

The surgical procedures for the repair of
bulbar urethral strictures are selected accord-
ing to the length of the stricture. In patients
with congenital anomalies of the mucosal

. membrane endoscopic urethrotomy is the solu-

tion of choice. Strictures ranging from 1 to 2
cm in length are treated by using an end-to-
end anastomosis; strictures ranging from 210 3
cm in length are managed by using a dorsal
augmented anastomotic urethroplasty, stric-
tures longer than 3 cm are treated by using
dorsal or ventral onlay graft urethroplasty. Fi-
nally, in patients with strictures longer than 6
cm involving both the penile and buibar urethra
or associated with local adverse conditions a
two-stage urethroplasty or mesh graft urethro-
plasty is mandatory.

SURGICAL TECHNIQUES

The buccal mucosa is receiving increased
attention in the urological literature for penile
and bulbar urethroplasty. The ideal surgical
technique for harvesting the buccal mucosa
should be simple, safe, reliable, reproducible in
the hands of any surgeon, as well as based on
sound anatomical principles, and on adequate
surgical instruments and steps. We believe the
technique we present here fulfils all these
criteria.

Preoperative Considerations

Preoperative tests include urine culture, ret-
rograde and voiding urethrography, urethral
ultrasonography and urethroscopy. The pa-
tient’s clinical history, and the site and length of
the stricture are carefully examined to betier
define the characteristics that the buccal mu-

‘cosa graft should have.

In all patients expecting a two-stage ure-
throplasty, the patient and the anesthetist are
informed beforehand that bilateral buccal mu-
cosa graft harvesting may be necessary. Pa-
tients who require small and thin grafts are
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informed that the lip is a preferred donor site in
this case. Finally, all patients with buccal mu-
cosa diseases, patients who underwent previ-
ous surgery in the mandibular arch that does
not allow a wide mouth opening, and patients
playing wind instruments, are informed that
genital or extragenital skin will be used for ure-
throplasty. All patients receive intravenous
broad-spectrum antibiotics the day before sur-
gery, during the procedure, and for 3 days af-
terwards. Three days before surgery the pa-
tient starts using clorhexidine for oral cleansing
and continues this for three days after surgery.
The patient is intubated through the nose, al-
lowing the mouth to be completely free. Two
surgical teams work simultaneously at the do-
nor and the recipient site, with each having its
own set of surgical instruments including suc-
tion and bipolar cautery. The buccal retractor is
provided with its own light, and using this in-
strument only one assistant is sufficient for
harvesting of the buccal mucosa.

Harvesting and Preparing the Graft

The inner mucosal surtace of the right
cheek is prepared and disinfected, and
Stensen’s duct, located at the level of the sec-
ond molar, is identified. The desired graft size
is measured and marked. A solution of lido-
caine with epinephrine is injected along the
edges of the graft to promote haemostasis.
Two stay sutures are placed in the external
edge of the cheek to keep the buccal mucosa
on stretch, while the outlined graft is sharply
dissected and removed. The donor site is care-
fully examined for bleeding and closed with 5/0
rapid vicryt interrupted stitches. Harvesting
from the lip, with a standard orotracheal tube,
is easy and quick, but while the graft length is
5 cm, the width is only 1.5 cm. The graft is sta-
bilized between several needies on a silicone
board and carefully defatted with microsurgical
instruments. When necessary, another graft
may be harvested from the left cheek using the
same technique. The graft is tailored according
to the site, length and characteristics of the
stricture.

Postoperative Care and Complications

An ice bag is applied on the cheek to avoid
pain and hematoma. A clear liquid diet and ice
cream are given initially and then advanced
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to a soft and regular diet. The patient is dis-
charged from the hospital three days after sur-
gery. All patients receive postoperative broad-
spectrum antibiotics, and are maintained on
oral antibiotics until the catheter is removed.

Few reports about complications after buc-
cal mucosa harvesting have been reported in
the literature: Stensen’s duct damage, intraop-
erative bleeding, facial hematoma, infection
(rare), subjective local disturbance, neural
damage: paresthesia from “lungobuccale” or
“mentonierc” nerve, retraction from the scar:
lip/cheek distorsion, buccal opening limitation.
In our experience (1997-2003) on 650 cases of
buccal mucosa graft harvesting (mean follow-
up 12 months) we have had: facial haematoma
requiring emergency evacuation in one case,
lip distortion and/or disesthesia in two cases
and cheek granuloma requiring surgical abla-
tion in one case.

One-stage Penile Urethroplasty with Dorsal
Buccal Mucosa Graft

A circumcoronal foreskin incision is made
with complete degloving of the penis, and the
penile urethra is exposed (Fig. 1A). The stric-
ture tract is fully opened by a ventral midiine
incision, the urethral plate is longitudinally in-
cised on the dorsal midline down to the cor-
pora (Fig. 1B), and the wings of the urethral
plate are laterally mobilized (Fig. 1C). The graft
is sutured and quilted on the bed of the dorsal
urethral incision with interrupted 6/0 sutures,
and an augmentation of the urethral plate is
obtained (Fig. 1D). The urethra is closed and
tubularised (Fig. 1E), taking advantage of the
mobilized wings of the urethral plate. A dartos
fascial flap is obtained to cover the urethral
suture, and the glans and the penile skin are
closed. A small Foley silicone catheter is left in
place (Fig. 1F) for three weeks. Supra-pubic
urinary drainage is unnecessary.

Comment: This kind of urethroplasty is fea-
sible in patients with an ischemic penile stric-
ture or with failed hypospadias repair, in which
the urethral plate can be mobilized using a
midline incision. The technique is not possible
when the urethral plate is fibrous or fulf of hair,
or in patients with LS disease. This procedure
represents an evolution of our original tech-
nique described on 1996 for dorsal penile ure-
throplasty.
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Fig. 1: Operative technique of one-stage penile urethroplasty. A: A circumcoronal foreskin incision is made with complete de-
gloving of the penis, and the penile urethra is exposed. B: The stricture tract is fully opened by a ventral midline incision; the
urethral plate is longitudinally incised on the dorsal midline down to the corpora. C: The wings of the urethral plate are laterally
mobilized. D: The graft is sutured and quilted on the bed of the dorsai urethral incision with interrupted 6/0 sutures, and an
augmentation of the urethral plate is obtained. E: The urethra is closed and tubularised. F: A small Foley catheter is left in place.
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Two-Stage Penile Urethroplasty with Buccal
Mucosa Graft

In patients with failed hypospadias repair
(Fig. 2A), the penile urethral plate is excised
(Fig. 2B), and the glans is fully opened (Fig.
2C). The buccal mucosa graft is splayed and
quilted over the tunica albuginea and around
the urethra!l stoma (Fig. 2D). Six months after
the first stage, the patient is evaluated for ure-
thral closure (Fig. 2E). A wide strip of buccal
mucosa is obtained (Fig. 2F), and the graft is
closed and tubularised up to the glans (Fig.
2G). A dartos penile fascial flap is obtained to
cover the urethra. The glans and the skin are
closed over the buccal mucosa graft (Fig. 2H).
A Foley 12 Ch. silicone catheter is left in place
for 3 weeks.

Comment: This kind of urethroplasty is
suggested in patients with penile stricture due
to LS or with failed hypospadias repair, in
which the urethral plate is removed, because it

is inappropriate for any kind of augmentation
urethroplasty.

Post-operative Course and Complications of
Penile Urethroplasties

In penile urethroplasty the Foley silicone
catheter is small (12 Ch), and with grooves to
facilitate the passage of urethrai discharge
around the catheter. The catheter is left in
place for 2 or 3 weeks, but is removed when
pus or infection is present. After removal of the
catheter, voiding urethrography is obtained.
Fistula is the complication most frequently ob-
served, and a new surgical approach will be
necessary to correct the fistutous tract. Steno-
sis of the urethral meatus is frequently ob-
served and a wide meatotomy will be neces-
sary. Necrosis of the penile skin may occur
after flap urethroplasty, but is rarely observed
after graft urethroplasty in patients with a nor-
mal penis.

Fig. 2: Operative procedure of two-stage penile urethroplasty with buccal mucosa graft. A: Patient with failed hypospadias

repair. B: The penile urethral plate is excised.
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Fig. 2 (cont.): C: The glans is fully opened. D: The buccal mucosa graft is splayed and quiited over the tunica albuginea and
around the urethral stoma. E: Six months after the first stage the patient is evaluated for urethral closure. F: A wide strip of buc-
cal mucosa is obtained.
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Fig. 2 (cont.): G: The graft is closed and tubularised up to the glans. H: After obtaining a dartos penile fascial flap to cover the
urethra, the gians and the skin are closed over the buccal mucosa graft.

Dorsal Augmented Anastomotic
Urethroplasty

A midline perineo-scrotal incision is made.
The bulbo-cavernous muscles are separated,
and the urethra is completely transected at the
level of the stricture (Fig. 3A). The distal and
proximal urethral edges are freed from the cor-
pora cavernosa (Fig. 3B). The proximal ure-
thral edge is ventrally opened, and the distal
urethral edge is fully opened along its dorsal
surface (Fig.3C). The buccal mucosa graft is
sutured to the tunica albuginea, and its mar-
gins are sutured to the proximal mucosal edge
of the urethra (Fig. 3D). The distal urethral
margin is sutured to the left side of the graft
(Fig. 3DE). The urethra is rotated back to its
original position, and the right urethral margin
is sutured to the right side of the graft (Fig. 3F).
At the end of the procedure, the grafted area is
covered entirely by the urethra (Fig. 3F). A
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Foley silicone 16 Ch. catheter is left in place
for three weeks.

Dorsal Onlay Graft Urethroplasty

A midline perineo-scrotal incision is made.
The bulbo-cavernous muscles are separated,
and the bulbar urethra is dissected from the
corpora cavernosa (Fig. 4A). The bulbar ure-
thra is rotated by 180° (Fig. 4B), and the dorsal
urethral surface is fully opened (Fig. 4C). The
buccal mucosa graft is sutured, splayed and
quilted over the corpora cavernosa using 6-0
interrupted stitches, and the right urethral mar-
gin is now sutured on the right side of the
patch (Fig. 4CD). The urethra is rotated over
the graft (Fig. 4D), and the left side of the graft
is sutured to the left side of the urethra (Fig.
4E). At the end of the procedure the graft is
completely covered by the urethra (Fig. 4E). A
Foley silicone 16 Ch. catheter is left in place
for three weeks.
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Fig. 3: Operative procedure of dorsal augmented anastomotic urethroplasty. A: A midline perineo-scrotal incision is made. The
bulbo-cavernous muscles are separated, and the urethra is completely transected at the level of the stricture. B: The distal and
proximal urethral edges are freed from the corpora cavernosa. C: The proximal urethral edge is ventrally opened, and the distal
urethral edge is fully opened along its dorsal surface. D: The buccal mucosa graft is sutured to the tunica albuginea, and its
margins are sutured to the proximal mucosal edge of the urethra. DE: The distal urethral margin is sutured to the left side of the
graft. F: The urethra is rotated back to its original position, and the right urethral margin is sutured to the right side of the graft.
At the end of the procedure, the grafted area is covered entirely by the urethra.
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Fig. 4: Operating procedure of dorsal onlay graft urethroplasty. A: A midline perineo-scrotal incision is made. The bulbo-
cavernous muscles are separated, and the bulbar.urethra is dissected from the corpora cavernosa. B: The bulbar urethra is
rotated by 180°. C: The dorsal urethral surface is fully opened. CD: The buccal mucosa graft is sutured, splayed and quilted
over the corpora cavernosa using 6-0 interrupted stitches, and the right urethral margin is now sutured on the right side of the
patch. D: The urethra is rotated over the graft. E: The left side of the graft is sutured to the left side of the urethra. At the end of
the procedure the graft is completely covered by the urethra.
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DISCUSSION

The technique of harvesting buccal mucosa
for urethral reconstruction was reviewed in de-
tail in 1996 by Morey and McAninch, who at
that time advocated nasotracheal intubation of
the patient.”’ In 2002, some authors including
Morey stated that nasotracheal intubation was
preferable but not imperative®. In 2003, other
authors including McAninch explained clearly
that “we initially preferred nasotracheal intuba-
tion but have found that this results in more
postoperative discomfort and no greater ac-
cess to the inner cheek. The orotracheal tube
is taped over the contralateral side....” *°

According to our experience, nasotracheal
intubation is preferable, because the nasal
tube is more anatomical and softer than the
pharyngo-oral tube. We have not experienced
any postoperative discomfort for the patients,
and the harvesting is easy and quick, because
the mouth is completely free. When working
inside the mouth with the orotracheal tube
taped over the contralateral side in patients
with a small mouth opening, it may be difficult
to harvest the buccal graft. Moreover, we ex-
perienced in two patients that the orotracheal
tube was moved from its original position dur-
ing the harvesting, causing serious problems
for the anesthetist.

Working simultaneously in two teams - an
assistant harvesting thé buccal mucosa and
the urologist simuitaneously exposing and cali-
brating the stricture - presents numerous ad-
vantages: it decreases the operative time con-
siderably and prevents troublesome complica-
tions with the patient in a lithotomy position; it
increases the sterility of the surgery and pre-
vents cross-contamination; moreover, by using
a special retractor with its own light only one
assistant is sufficient to work inside the mouth.

In 2001, some authors reported that during
a buccal mucosa harvesting the graft was
dropped on the floor, was cleaned and used
without any problem, emphasizing that the
buccal mucosa appears to be extremely resis-
tant to infection; in fact, infection did not pre-
sent a problem, neither at the oral nor at the
perineal operative site, in any of the treated
cases’. This is an anecdotal report, but when
8-10 buccal mucosa graft urethroplasties a
week are performed, the surgical technique
should be standardized and improved.
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In our center, buccal mucosa harvesting is
made preferably in the cheek. Lip harvesting is
preferable in the following cases: when it is
impossible to work inside in the mouth; when a
small and thin graft for meatal or navicularis
reconstruction is needed, particularly in chil-
dren; when the patient has undergone a previ-
ous bilateral harvesting from the cheek, and it
is not possible to perform a new harvesting in
these sites. Moreover, we rarely use lip har-
vesting due to cosmetic reasons: many pa-
tients can suffer from retraction of the lip when
they smile. We observed this complication in
two patients.

The selection of the surgical procedure for
reconstruction of the pendulous urethra greatly
depends on the state of the penile tissues and
components: foreskin, penile skin, dartos fas-
cia, glans. Penile urethral stricture disease
may represent a simple problem in patients
with a normal penis, but may represent a diffi-
cult challenge in patients who had the penis
damaged by previous surgeries (hypospadias
failure) or by inflammatory changes (LS).

Penile urethroplasty, whether a one-stage
or a two-stage repair, is intrinsically prone to
complications such as hematoma or infection,
which, in turn, lead to secondary complications
such as fistulae (which do not occur in the bul-
bar or posterior urethra). On the other hand,
this procedure is the one most likely to produce
alterations in sexual function®*'.

In patients requiring penile urethroplasty,
the use of a buccal mucosa graft avoids cos-
metic disadvantages caused by the use of the
local genital skin, such as penile-glans torsion,
subcutaneous deformity or chordee. In patients
with LS the use of buccal mucosa as a graft is
mandatory, because LS is a skin disease, thus
any skin used for the repair may also become
diseased and usually also becomes diseased
in due course™®.

Moreover, in patients requiring penile ure-
throplasty the use of free grafts does not re-
quire extensive training in tissue transfer pro-
cedures, as does the use of a penile flap. So
far, it has not been established yet in which
patients the use of the buccal mucosa graft
may be successful in penile one-stage ure-
throplasty. We are not sure either about the
proper anatomical -characteristics the penis
should have in order to ensure the graft taking.
The penile spongiosum tissue and dartos fas-
cia do not ensure a good vascular and me-
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chanical support to the graft in all patients®.
What type of vascular support can be used? in
which patients could the use of a pedicled flap
instead of a free graft have better chances of
success? What is the role of urethral plate sal-
vage in the reconstructive armamentarium?
Morey suggests that urethral plate replacement
may be necessary in a minority of complex,
long, severe strictures, and describes a new
penile urethroplasty by using a graft-flap com-
bined procedure®.

In the near future an accurate selection of
patients could answer all these questions, and
it might be possible that use of the buccal mu-
cosa graft could have the upper hand over the
penile flap. Recently, the theoretical advan-
tages of the buccal mucosa graft, used as an
onlay patch rather than a complete tube, were
pathologically demonstrated™. The great elas-
ticity and ready availability of the buccal mu-
cosa may give rise to numerous new surgical
techniques, arranging the graft in an original
fashion, by using the incision of the urethral
plate'’, and its augmentation, as suggested for
childnood hypospadias surgery'®'®. In the past
years literature seemed to support the sound-
ness of one-stage or two-stage buccal mucosa
graft urethroplasty for the successful repair of
penile or bulbar urethral strictures. We realise,
however, that a longer follow-up is mandatory
to determine the long-term results and morbid-
ity over time, and to find other potential appli-
cations of these surgical techniques.

Finally, in the bulbar urethra anastomotic
urethroplasty, dorsal augmented anastomotic
urethroplasty™*, and buccal mucosa graft ure-
throplasty provide excellent resulis in the ma-
jority of patients with uncomplicated urethral
strictures ranging in length from 3 to 6 cm. The
graft may be used on the ventrali®*® or on the
dorsal"®'®"*"® yrethral surface, according to
surgeon experience and preference. In pa-
tients with local adverse conditions or complex
urethral strictures, the use of two-stage proce-
dures or mesh graft urethroplasty is advis-
able®?,

CONCLUSION

The armamentarium of the reconstructive
urethral surgeon is a continuously evolving
process and requires great familiarity with new
concepts and concerns. The successful man-
agement of urethral strictures demands atten-
tion, not only to surgical details, but to proce-
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dure selection. No single technigue is appro-
priate for all situations and the successful sur-
geon will have a repertoire of operations to
choose from. Certainly, sexual function can be
placed at risk by any surgery on the genitalia
and dissection must avoid interference with the
neurovascular supply to the penis. The use of
flaps or grafts should not compromise penile
length, should not cause penile chordee and
certainly should not untowardly affect penile
appearance. t should also be recognized that
the success of urethroplasty surgery is not
measured in one-.or in five-year outcomes,
and we are constantly reminded by late failures
that there is no frue substitute for the normal
urethra.
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