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Phalloplasty in a Female-to-Male
Transsexual Using a Double-Pedicle
Composite Groin Flap

Tayfun Aköz, MD*
Eksal Kargı, MD†

An operative procedure for phalloplasty in a 21-year-old female-
to-male transsexual is reported that uses a double-pedicle com-
posite groin flap. The surgical technique is described. Both the
deep and the superficial circumflex iliac vessels were included in
the pedicle to ensure well-vascularized extended skin and bone in
the flap. The procedure was planned in two stages to prefabricate
a neourethra before transfer of the flap. The large skin island and
bone with its dual blood supply enabled the authors to reconstruct
the penis in an appropriate size and stiffness without vascular
compromise. The flap donor site was sutured easily. The patient is
pleased with the operative results. His voiding and sexual inter-
course are acceptable according to his report.
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Phalloplasty is considered to be one of the most
challenging procedures in plastic surgery. Vari-
ous methods have been described for phallo-
plasty in female-to-male transsexuals using
several flaps.1–6 Although many of the phallo-
plasty methods may achieve closely the goals of a
neopenis and normal urination, none of them is
perfect for every patient and there is none that is
accepted as the best method.1–16 We present our
method of phalloplasty with a double-pedicle
groin flap used in a female-to-male transsexual.

Patient Report

A 21-year-old woman had undergone a series of
gender-transforming operations elsewhere 2
years previously, including mastectomy, hyster-
ectomy, bilateral salpingo-oophorectomy, and
vaginectomy. She had also undergone hormone
replacement. The indication for treatment was

agreed on by the gender identity team of the
hospital. A double-vascular pedicle composite
groin flap was used for phalloplasty.

A two-stage operation for penile reconstruction
in a female-to-male transsexual was planned. Dur-
ing the first stage, the superficial iliac circumflex
artery (SICA) and the deep iliac circumflex artery
(DICA) were traced by Doppler ultrasound (Fig A).
Two parallel incisions 18 cm long were made on
the groin skin 7 cm medial and lateral to the iliac
crest. The medial incision was carried through the
abdominal wall, reaching the preperitoneal fat. By
dissecting the tissue between the preperitoneal fat
and the abdominal wall, the iliac crest was reached,
and a 14 � 3-cm piece of bone was excised. The
DICA pedicle was kept intact and attached to this
piece of bone. The lateral incision was made
deeper, down to the osteotomy site. The lateral and
medial skin edges of the flap were sutured together,
constructing a tube still attached to the body at its
superior and inferior edges. A full-thickness skin
graft from the contralateral groin was wrapped
around a silicon rod, with its raw surface facing
outward. This was buried within the flap for ure-
thral prefabrication. The lateral and medial skin
edges of the donor area were sutured to each other
beneath the flap to close the wound (Fig B). Two
weeks later, the superior edge of the flap was cut
and the flap was raised on its soft-tissue pedicle,
which included the DICA and the SICA. The flap
was passed through a tunnel along the inguinal
region and brought to the pubic region. The distal
edge of the flap was shaped and closed. The gap
between the prefabricated urethra and the urethral
opening was reconstructed with local labial flaps.
The prefabricated urethra was anastomosed to the
prolonged urethral stump. The clitoris was pre-
served and transferred to below the phallic shaft.
The proximal edge of the flap was sutured to the
skin opening overlying the symphysis pubis. Su-
prapubic urinary diversion was used for 7 days
after the second stage of the operation.
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(A) Preoperative planning of the technique. (B) The
prefabricated flap with a double vascular pedicle. (C)
Glanular construction of the neophallus. (D) The
neopenis retained its size; however, it appears be a
little asymmetrical because of the pedicle site. (E)
Lateral view during voiding. (F) Radiograph of the
vascularized bone in the phallus.
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The flap survived completely and the neopenis
retained its size and shape. A fistula developed at
the suture line between the constructed and na-
tive urethral ends that was repaired subse-
quently. During that session, a coronal sulcus
was developed with buried flaps (Fig C). The
patient was monitored for 3 years. The penis is
still 13 cm long and 5 cm in diameter. Normal
voiding is possible through the neourethra. How-
ever, penile localization is toward the pedicled
side, but this does not affect the patient’s sexual
intercourse (Figs D and E). Late radiological evi-
dence demonstrated a vascularized bone segment
without substantial resorption (Fig F). The pa-
tient reported adequate sexual function; how-
ever, he needs to use his hand to guide the penis
into the vagina.

Discussion

The ideal goals of phalloplasty in transsexuals
include the construction of an aesthetically ap-
pearing neopenis with erogenous and tactile sen-
sation that allows the patient to void while
standing and to engage in sexual intercourse like
a natural man.1–3 The variation of techniques
used for phalloplasty makes it difficult to choose
the right one for transsexuals. The development
of techniques for phalloplasty has paralleled the
evolution of flap development in plastic and
reconstructive surgery.4,13 However, donor site
morbidity still remains one of the problems of
flap surgery.14 The morbidity of our technique is
relatively less than other techniques, which is an
advantage of the technique. It is difficult to con-
struct a penis that retains its shape and stiffness,
and achieves sufficient rigidity to allow for sexual
penetration.15 If the soft tissue used to construct
the neopenis is not supported by a rigid structure,
the penis contracts and loses its shape.14 Allo-
plastic material such as silicone rubber may be
extruded through the penile skin. For this reason,
autogenous materials such as cartilage and bone
grafts have been preferred as stiffeners in penile
reconstruction. Resorption, curving, and fracture
of autologous cartilage and bone transplantation
have been reported.15,16 It has been suggested
that vascularized bone segments decrease subse-
quent resorption.17–19 The fibula or part of the

radius as vascularized bone is not preferred in
female-to-male transsexuals because of the possi-
ble morbidity of radius fractures or ankle unsta-
bility.2 Sun and Huang20 used the iliac crest as a
penile stiffener based on the SICA and stated that
the flap can be used if the SICA extends 3 to 4 cm
beyond the anterior superior iliac spine. Aköz
and colleagues14 also used the iliac crest as a
stiffener, but in contrast to Sun and Huang,20

their flap included both the SICA and the DICA.
In this way, bone is better vascularized by the
deep system, which at the same the increases
blood flow to the skin.

There is still controversy regarding the use of
bone for rigidity of the neophallus because it is
believed that bone grafts will undergo some re-
sorption in the future.15,16 However, Sadove and
collegues16 stated that vascularized bone exhibits
the greatest degree of bone survival in the recon-
structed penis. Although no contact is present
with existing bone and the fibula, vascularized
fibula almost keeps it volume. It is similar with
proximal end of the penis bone of the dog. The
canine penis bone is attached to the corpora
cavernosa by fibrous connections and it still
persists despite the low stress. Although the
presence of these findings, Sadove and collegues
expected some resorption of the vascularized
fibula, but the vascularized nature of the bone,
the presence of the periosteum, and bone stresses
during sexual activity caused long-term survival
of the fibular graft.4 Hage and associates9 and
Mutaf12 prefer to use osteocutaneous flaps for
phallic construction. Their long-term results
were evaluated as “good” with this kind of osteo-
cutaneous flap composition.

In female-to-male transsexuals, neourethra con-
struction has been difficult and leads frequently
to fistula formation.21 The advantage of urethral
reconstruction using a vascularized portion of the
main flap or a separate flap over full-thickness
skin grafted urethral reconstruction remains the-
oretical.14 Biemer22 used a tube in a tube forearm
osteocutaneous flap in 14 cases of female-to-male
transsexuals. Urethral fistulas developed in 9 of
these patients despite the fact that the urethra
was constructed with vascularized tissue. Using a
similar method in female-to-male transsexuals,
Byun and coworkers23 and Hage and colleagues3

reported fistulas in 2 of 5 patients and 5 of 6
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patients respectively. Sadove and associates16

used a full-thickness skin graft for urethral recon-
struction in conjunction with the free fibula os-
teocutaneous flap for penile reconstruction. They
suggested that urethra prefabrication before the
main operation may be beneficial to ensure heal-
ing of the skin graft.16 Jordan and coworkers24

favor the use of skin grafts for urethroplasty and
phalloplasty in transsexuals. Aköz and associ-
ates14 used full-thickness skin grafts for urethra
reconstruction with a composite groin flap for
penile reconstruction. Urethral prefabrication
was the main reason for designing our technique
as a two-stage procedure, which functioned as a
delay procedure for the rest of the flap. Recently,
Mutaf7 described a new technique for phallic
reconstruction using the radial forearm flap. A
radial recurrent fasciocutaneous flap was used to
create a neourethra. That combined flap, named
the Istanbul flap, was used succesfully.7 Hage
and Bloem21 stated that the use of local tissue for
lengthening of the urethra can be successful. For
this reason it is used in our technique to connect
the native urethral end and the neourethra.

Sensation in penile reconstruction is com-
prised of tactile and erogenous sensation to the
neopenis. Reconstruction with free flaps provides
sensation with a cutaneous nerve in the flap,
which is joined to one of the nerves supplying the
genital area. Gilbert and colleagues25,26 examined
pressure vibratory thresholds in patients who
had undergone penile reconstruction with fore-
arm flaps and had anastomosis of the antebra-
chial nerves to the dorsal penile nerves. Their
results indicate that although most phalloplasty
patients had a high vibratory threshold and show
bulbocavernosus latency, they all claimed return
of erogenous stability.25,26

Furthermore, little correlation between the ex-
tent of sensation and the patients’ ability to
achieve orgasm was observed.25 Sadove and as-
sociates16 suggested that patients should be cau-
tioned against unrealistic expectations that
sensibility can be restored via direct nerve
anastomosis.

Hage and coworkers3,4 used forearm flap phal-
loplasties and coapted the cutaneous nerve of the
upper arm flap to one of the clitoral dorsal nerves.
They stated that the other clitoral dorsal nerve
should be left unharmed and the clitoris should

be below the phallic shaft to preserve erogenous
sensibility.

The use of the groin region as donor area has
clear advantages, such as limited donor site mor-
bidity and coverage of scar by underwear.27,28

The radial forearm flap creates an unpleasant
forearm scar, destroys the radial artery and veins
to the hand and the cutaneous nerves of the
forearm, needs a split-thickness skin graft donor
site, and may leave possible scars on the lower
extremities if additional vein grafts are needed. In
addition, the fibular bone flap, used to provide
stiffness to the neopenis, may limit future athletic
abilities of transsexuals. Although microsurgical
techniques are accepted as the method of choice
for phalloplasty, additional solutions are still
needed for unusual situations.6,12

Various modifications of the groin flap have
been used for penile reconstruction. The groin
flap that incorporates a vascularized iliac bone
segment is a good reconstructive option and there
is less donor site morbidity.14,19 Our technique
should be kept in mind whenever phalloplasty is
indicated in female-to-male transsexuals because
it is simple, saves time, and has a lower compli-
cation rate.
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Invited Discussion
David A. Gilbert, MD

The article by Drs Akoz and Kargi describes a
phalloplasty construction in a female-to-male

transgendered patient using a double-pedicle
groin flap that has been used to create a phallus.
Unfortunately, their article illustrates outdated
techniques and philosophies that drag out the
past, with all its antecedent problems.

For those of us who continue to pursue optimal
results for our female-to-male transgendered pa-
tients, the use of a composite groin flap harkens
back to the 1970s, in the days before microsurgi-
cal reconstruction. The article by Akoz and Kargi
presents all the old conundrums that persisted at
that time. To wit, no attempt was made to remove
the female external genitalia. A phallus was
merely reconstructed over the genitalia.

Their discussion also brings out other technical
struggles that have persisted, but have a defini-
tive time line. For example, it has been our
experience that incorporating autologous bone or
osteogenesis for phalloplasties is a blind alley
that has little to offer the patient in terms of either
function or aesthetics. Second, the use of full-
thickness skin grafts for urethral reconstruction
has long been abandoned by our genitourinary
surgical team. Certainly, composite tissue flaps
and/or buccal mucosal grafts serve the purposes
of urethral construction much more readily than
full-thickness skin grafts.

Akoz and Kargi bring up major issues in micro-
surgical forearm phallic constructions—that of
forearm scarring and the risk for loss of upper
extremity function. To be frank, there are prob-
lems with forearm scarring that cannot be
avoided with today’s techniques, and any pro-
spective patient must be aware of the potentials
for complications. We have observed that by
elevating the forearm flap in the premuscular
plane (to maintain forearm integrity) and by us-
ing full-thickness skin grafts (to cover the forearm
donor defect), we have improved the aesthetics
and function of our patients. However, there is a
small group of patients for whom forearm scar-
ring is unacceptable. For those patients, the best
alternative may be the local arterialized flaps
included in this example.
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