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ABSTRACT

Purpose: We review the applications and outcomes of penile circular fasciocutaneous flap
urethroplasty in 66 patients at our institution.

Materials and Methods: We used a circular distal penile skin flap for urethral reconstruction
in 66 men with complex urethral strictures. Average stricture length in this series was 9.08 cm.
and mean followup was 41 months (range 1 to 7 years).

Results: The initial overall success rate was 79% (52 of 66 cases). Recurrent stenosis was noted
in 7 of the 54 onlay (13%) and 7 of the 12 tubularized repairs (58%). Most recurrent strictures
were successfully treated with a single subsequent procedure, including repeat urethroplasty in
5 cases and optical urethrotomy or dilation in 6. Two patients required perineal urethrostomy
and 1 awaits further reconstruction. Including subsequent procedures, the overall long-term
followup success rate was 95%. Neurovascular lower extremity complications developed in 4
patients after prolonged high lithotomy positioning.

Conclusions: Circular fasciocutaneous flap urethroplasty is a highly effective 1-stage method of
reconstructing complex urethral strictures. Onlay repairs appear to be more successful than
those involving flap tubularization. Limiting the time that the patient spends in the high
lithotormy position appears to prevent neurovascular extremity complications.
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The penile circular fasciocutaneous flap method of urethro-
plasty, which we first described in 1993,%2 has become the
gold standard for reconstructing complex urethral strictures
at our institution.® With this technique, a modification of a
method described by Quartey,* a circumferential island of
distal penile skin or foreskin is mobilized on a vaseularized
pedicle for urethral substitution. Because the distal penile
skin is hairless, flexible and well vascularized, we have found
that tissue from this area is versatile and reliable for ure-
thral substitution. Full circumferential flap harvesting is
possible in nearly all cases with excellent postoperative cos-
metic results, even in previously circumcised men. We review
the applications and cutcomes of circular fasciccutaneous
flap urethroplasty in 66 patients at our institution.

PATIENTS AND METHODS

From 1990 to 1997 more than 300 men underwent urethro-
plasty at our institution, including 66 with complex urethral
strictures who underwent reconstruction via the penile cir-
cular fasciocutaneous flap technique. In most patients long
strictures involved the pendulous and/or bulbar urethra (fig.
1). Men with isolated strictures of the fossa navicularis were
excluded from study.

Average stricture length in this series was 9.08 cm. (range
4 to 24), In 25 patients strictures were 10 em. or longer. In 54
patients onlay procedures were performed, while 12 others
underwent flap tubularization for urethral substitution. Ad-
junctive tissue transfer was done in 18 patients, including a
proximal graft for a panurethral stricture in 9 and excision
with primary anastomosis for a focally dense stricture in 9. In
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all cases followup was more than 1 year (range 1 to 7, mean
41 months).

Surgical anatomy of the penile flap. A clear understanding
of penile anatomy and the relationship of the penile fasciae is
essential for the surgical development of the penile flap.
Figure 2 shows the anatomy of the fasciae, soft tissues and
vasculature of the distal penile flap. The thin membranous
layer of subdermal tissue (dartos fascia) that lies beneath the
skin is reflected with the penile skin to preserve the delicate
subdermal skin blood supply. The tunica dartes, which is
homologous to the tunica dartos of the scrotum, comprises
the flap pedicle. It is composed of abundant smooth muscle
fibers, connective tissue, elastic fibers and blood vessels. The
tunica dartos has a robust blood supply based on the terminal
arborization of the superficial external pudendal arteries,
and its venous drainage exists through the superficial dorsal
penile veins.4

Buck's fascia is a well defined fascia adjacent to the tunica
albuginea of the penis, and acts as the supporting layer for
the tunica dartos flap pedicle.5-¢ The penile nerves, deep
dorsal veins and arteries lie deep to Buck's fascia and remain
intact in their normal position as the flap is developed. It
should be noted that Buck's fascia separates into superficial
and deep lamellae that diverge to envelop the deep penile
neurovascular structures dorsally and the corpus spongio-
sum ventrally. Only the superficial lamella of Buck’s fascia is
elevated with the pedicle over the dorsal neurovascular bun-
dle and the urethra. The island of skin, also called an island
flap, is used as a replacement or onlay in urethral reconstrue-
tion. The term fasciocutaneous flap refers to the use of Buck’s
fascia as the primary supporting fascia of the tunica dartos
vascular pedicle as it passes to the island of penile skin,

Harvesting the flap. Patients with distal strictures are
placed in the low lithotomy or supine position throughout the
procedure. Those requiring more proximal reconstruction are
placed in the high hthotomy position. A 2-zero silk suture is
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G, 1. Retrograde urethrography. A, long distal stricture is ideally suited for circular fasciocutaneous flap urethroplasty. B, postopera-

tively urethra is widely patent

placed in the glans just above the urethral meatus to provide
stretch and control for graft harvesting. The circular flap is
obtained from the distal penile skin or foreskin to ensure
hairlessness. A fine circumferential line of brilliant green dye
is drawn approximately 5 mm. proximal to the corona. Flap
width varies according to the amount of tissue needed to
produce a final urethral lumen of approximately 26F. The
usual width for enlay cases is 17 to 20 mm, When tubular-
ization is neceseary, 25 mm. are obtained.

Superficial proximal circumferential dissection is begun by
incising the thin dartos fascia superficial to the thick tunica
dartos pedicle. The dartos fascia is elevated with the penile
skin along the shaft of the penis, protecting the subdermal
vascular plexus and, thereby, preventing skin necrosis. Deep
distal circumferential dissection is begun beneath Buck's
fascia on the lateral aspect of the penis, avoiding the urethra
and the dorsal neurovascular structures. The dorsal penile
neurovascular complex and tunica albuginea are exposed and
pregerved, since the superficial lamella of Buck’s faacia is
elevated with the flap. This dissection is carried to the base of
the penis, Care is taken to ensure adequate hemostasis with
bipolar cautery.

The flap is split in the mid ventral plane and stay sutures
are placed at each end. Thus, the circular configuration be-
comes 2 longitudinal strip of skin, which is then rotated to 1
side for transfer to the area of repair (fig. 3). The typical
length of the flap is 12 to 15 cm.

Stricture exposure and anastonosis. A 20F catheter is

r 14 em. circular fasciocutaneous flap onlay reconstruction,

passed until it is palpated at the distal extent of the stricture.
For distal strictures the previous circumferential incision
provides adequate urethral exposure. For more proximal
strictures a midline perineal incision is also required. Stric-
tures extending under the scrotum can usually be accessed
via either or both of these approaches without dividing the
scrotum. The urethra and spongiosum are incised along the
entire length of the stricture until a 28F bougie passes easily
into the bladder. The distal end of the stricture is opened
until it easily accepts a 26F bougie.

In proximal repair the flap is passed through a scrotal
tunnel to the bulb. It is important to avoid twisting or placing
excessive tension on the flap. A running, continuous, water-
tight urethral anastomosis is created with 5 or 6-zero mone-
filament polyglyconate along each flap edge. A 16F silicone
Foley catheter is placed. Suprapubic urinary diversion is
usually not done. As the second suture line nears completion,
the flap is tailored near the distal apex and the suture is tied.
Redundant skin is carefully excised from the remainder of
the flap, preserving the underlying pedicle. Skin closure is
performed with interrupted fine chromic suture., Circum-
ferential compression bandages are avoided postopera-
tively.

Most patients are discharged from the hospital on day 2
postoperatively. The urethral catheter remains in place for 3
weeks. Retrograde urethrography and flow rate meas-
urement are performed 3 months and 1 year postoperatively,

Fic. 2, Anatomy of circular
arteries within tunica dartos.
from X400,

nile fasciocutaneous flap. A, flap pedicle is supplied b
, strongly positive actin stain reveals abundant smootﬁ

terminal branches of superficial external pudendal
muscle bundles within tunica dartos flap. Reduced
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Fig. 3. Technique of circular fasciocutaneous flap urethroplasty.
A, circular pedicle is split ventrally and flap is rotated to 1 side,
providing uf to 15 cm. of vascularized tissue for urethral substitu-

tion. B, ipsilateral back wall anastomosis is completed first,

RESULTS

In our experience the overall initial success rate of circular
fasciocutaneous flap urethroplasty was 79%. After an addi-
tional procedure the long-term followup success rate was
95%. After the initial procedure recurrent stricture was
noted in 14 patients (21%), usually at the proximal or distal
anastomosis. Repeat urethroplasty elected for recurrent
strictures 1 to 2.5 em. long was successful in 5 of 7 cases. A
single direct vision internal urethrotomy or dilation per-
formed for shorter stricture recurrence was successful in 6 of
7 cases. Two patients each required perineal urethrostomy
and fistula closure. Only 1 patient has needed more than 1
additional surgical procedure and none has required repeat
dilation or self-catheterization.

The penile circular fasciocutaneous flap reliably provided
12 to 15 cm. of length for reconstruction in most patients,
although approximately 90% had previously heen circum-
cised. Seven of the 12 men (58%) who underwent flap tubular-
ization for urethral replacement required a repeat procedure for
recurrent stenosis, including end-to-end urethroplasty in 3, di-
rect vision internal urethrotomy in 3 and dilation in 1. One
patient with an 11 cm. tubularized flap who had recurrent
stenosis at the proximal anastomosis after repeat urethroplasty
and direct vision internal urethrotomy awaits further treat-
ment.

For onlay repair the initial success rate was 87% (47 of 54
cases) and the long-term success rate was 98% (53 of 54) after
an additional procedure. The table shows associated compli-
cations. A 78-year-old man died suddenly 2 weeks postoper-
atively of precipitous respiratory failure.

DISCUSSION

A major advantage of the circular fasciocutaneous penile
skin flap is its versatility, since it can be used in all areas of
the urethra from the membranous area to the meatus (fig. 4).
The circular fasciocutaneous flap is easily combined with
other tissue transfer techniques when necessary, enabling
1-stage reconstruction in the majority of cases.”? The flap may
also be partially tubularized or divided between 2 disparate
stenotic areas. The circular fasciocutaneous flap technique
provides superior results in patients with complex refractory
strictures in whom previons anterior urethroplasty has
failed.® We believe that the circular fasciocutaneous flap is
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Complications of penile circular fusciocutaneous skin flap
urethroplasty in 66 patients
Complication
Recurrent etricture, successfu] reoperation
Recurrent stricture, single dilation or direct vision
internal urethrotomy
Recurrent stricture, perineal urethreatomy
Recurrent atricture, awaiting further reconstruction
Transient extravasation
Fistula
Compartmental syndrome {fasciotomy)
Transient leg neuropathy
Penile skin slough
Peeudodiverticulum
Hematoma
Postop. myocardial infarction
Postop, death

No. Pta. (%)

4 {8)
Tan

(3)
(2)
4
(3}
3
(3)
4)
(2)
(2
(2}
1 (2
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superior because it brings well vasecularized tissue to the
compromised area. Redundant or hair-bearing urethral tis-
sues from previous repairs may be completely excised be-
cause the circular fasciocutaneous flap provides abundant
tissue that is ideally suited for urethral substitution.

Most cases in which flap tubularization was performed for
urethral replacement were treated early in this series. We
now prefer to maintain the urethral plate, using the flap as
an onlay reconstruction whenever possible. In most cases
now requiring fiap tubularization urethral continuity was
lost as the result of trauma (fig. 5).

In our experience a devastating complication was compart-
mental syndrome of the lower extremities, which was noted
only in 2 complex cases with prolonged high lithotomy posi-
tioning (7 and 10 hours, respectively). It is difficult to predict
the patients at risk for this complication but the risk is likely
increased when the patient remains for more than 5 hours in
the high lithotomy position.?-1! Because average operative
time in this series was approximately 6 hours, the compart-
mental syndrome must always be considered a potential com-
plication of circular fasciocutaneous flap urethroplasty. To
prevent leg complications we now begin all cases with flap
harvesting while the patient is initially supine. Thus, time
spent in the lithotomy position is decreased by 2 to 3 hours.
The penis is covered with nonadhesive gauze under a sterile
adhesive film during high lithotomy repositioning, The adhe-
sive and gauze are removed during sterile preparation of the
perineum. Beginning the repair with flap harvesting has
proved successful in preventing complications and it also
decreases urethral blocd loss.

Necrosis of the penile skin proximal to the flap results
when the vascular supply of the subdermal plexus is compro-
mised. Although 3 patients had significant penile skin necro-
sis, all healed successfully by secondary intent and none
required grafting. To prevent skin slough it is helpful at the
onset of proximal circumferential dissection to lift and divide
the delicate dartos fascia between 2 jeweller forceps. By
dissecting beneath the dartos fascia the overlying subdermal
plexus is protected and skin viability is ensured. Uncircum-
cised patients should be circumcised after flap harvesting to
eliminate unneeded skin that may be at risk for ischemic
injury. Redundant prepuce is of limited value from a recon-
structive standpoint after circular fasciocutaneous flap ure-
throplasty because further penile flap procedures would be
imprudent. Moreover, buccal mucosa is readily available in
all cases should subsequent substitution urethroplasty be
indicated.

To prevent pseudediverticulum formation we rarely de-
velop penile skin flaps more than 20 mm._ wide when per-
forming onlay reconstruction. The combined flap plus ure-
thral plate circumference targeted is approximately 26F in
adults. When the urethral plate is preserved, a smooth con-
tour is usually shown on postoperative radiography with a
flap 18 to 20 mm wide. Penile tethering i8 avoided by freeing
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HANINR

i,

Fic. 4. All areas of urethra are accessible for reconstruction. A, fiap is easily advanced to urethral meatus, when indicated. B, postoper-

ative voiding cystourethrography shows 8 cm. cireul
to noncontiguous strictures.

Fi6. 5. In patient who received shotgun blast to perineum at close
range preoperative retrograde urethrograghy reveals long urethral

defect requiring complete proximal ure

lacement by fla
tubularization, Tep v e

the flap adequately off of the proximal shaft until ne tension
exists, To prevent anesthesia in the glans and distal foreskin,
injury to the dorsal neurovascular bundles must be avoided

ar fasciocutaneous flap onlay reconstruction u
extensive posterior urethral stricture after radical perineal prostatectomy and

to bladder neck (arrows) in man with

vie radiotherapy. C, flap may be split dorsally and applied

when dissecting the dorsal lamella of Buck's fascia off of
these structures. Hematoma, which may result from the open
corpus spongiosum on either side of the urethral anastomo-
gis, may be prevented by closing the spongiosum with a
running absorbable suture, A perineal Jackson-Pratt drain is
often helpful.

Stricture recurrence is a troublesome complication in 21%
of our patients after the initial procedure. Recurrence is
usually focal and located at the proximal or distal anasto-
motic margin. It is usually resolved by a single subsequent
optical urethrotomy or resection with end-to-end anastomo-
gis. Many recurrences seem to develop within the scrotal
portion of the urethra, and so it is critical to emphasize
adequate exposure and accurate suture placement in this
area, It is important to include in the original operative note
the side to which the flap was rotated so that, if reoperation
becomes necessary, dissection may be performed favoring the
contralateral side. When failure oceurs, it is noted within
several months postoperatively. Delayed failure has not been
observed.

Circular fasciocutaneous flap urethroplasty is a lengthy,
rigorous procedure that should be reserved for long or com-
plex strictures. Discrete bulbar strictures 2.5 cm. long or lest
are best treated with resection and end-to-end anastomosis.
Buccal mucosa grafts have proved reliable for many interme:
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diate 2.5 to 6 cm. bulbar strictures.!? Circular fasciocutane-
ous flap urethroplasty is ideal for long strictures in the distal
urethra, where the decreased substance of the corpus spon-
giosum may jeopardize graft viability but is readily applica-
ble for bulbar reconstruction. Patients must generally be in
good hezlth and they must undergo careful preoperative
evaluation of associated medical problems. Preoperative son-
ourethrography allows accurate stricture measurement,
which has proved valuable for guiding procedure selection.13

CONCLUSIONS

The penile circular fasciocutaneous flap provides ample
tisgue for urethral substitution and it may be reliably used in
nearly all complex adult strictures. Its versatility and effec-
tiveness are noteworthy. We believe that 1-stage reconstruc-
tion using the circular fasciocutaneous flap technique is su-
perior to 2-stage procedures, such as those involving split-
thickness skin grafts, and it avoids the problems of hair-
bearing flaps. Revision urethroplasty has proved highly ef-
fective for stricture recurrence. Onlay reconstruction is pref-
erable to flap tubularization whenever possible. The most
troublesome complication of circular fasciocutaneous flap
urethroplasty is neurovascular injury to the lower extremi-
ties, which occurs secondary to prolonged high lithotomy
positioning. This type of complication may be prevented by
beginning the procedure with the patient supine for flap

harvesting, and then repositioning him for flap transfer and
anastomosis.
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