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Introduction

There is an increasing number of transgender and non-
binarymen presenting formedical and surgical treatment.1,2

In addition tometoidioplasty, commonmasculinizing genital
surgery includes the radial forearm free flap, anterior lateral
thigh flap, abdominal flap, and latissimus dorsi free flap
phalloplasty. Penile prosthesis use was first described after
phalloplasty in 1977.3 Functionally, the final stage of mas-
culinizing genital surgery is the placement of a penile
prosthesis to permit penetrative intercourse. This surgery
often completes a surgical journey that involves multiple
stages and is fraught with challenges.

Various other techniques have been described over the
years to provide rigidity, permitting penetrative intercourse

including fibular bone and rib cartilage grafts.4 However,
these techniques tended to have poor results. Patients would
have a persistent, uncomfortable erection and often suffer
from gradual reabsorption of the bone and fracture. Most
surgeons have now abandoned cartilage and bone techni-
ques in favor of prosthetic devices.

A prosthesis can be categorized into two groups, a mal-
leable prosthesis, and an inflatable prosthesis. The stiffness
of malleable prosthesis remains unchanged but patients can
bend the prosthesis up for intercourse. Inflatable prostheses
are firm when pumped and flaccid when patients are not
sexually active. The most common penile prosthesis
implanted after masculinizing genital surgery is the inflat-
able prosthesis but this can be a challenging operation with
high complication rates. No major modifications have been
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Abstract A penile prosthesis can be successfully implanted after phalloplasty in transgendermen
to permit sexual intercourse. A prosthesis can be categorized as malleable or inflatable.
The most common penile prosthesis implanted after masculinizing genital surgery is
the inflatable prosthesis but this can be a challenging operation with high complication
rates. Penile prosthesis in transgender patients differs from cis-patients in many
respects but one critical difference is the absence of the tough, protective tunica of
the corporal body to contain the prosthesis. This causes greater mobility of the
prosthesis under the skin and increases the risk of migration and erosion of the device
through the skin. In addition, to overcome the absence of a corpora cavernosa, the
proximal portion of the prosthesis must be anchored to bone. Complications include
injury to the urethra, vascular injury, skin breakdown, infection, device migration,
device failure, extrusion, and erosion. There is no robust data on the use of penile
prosthesis in transgender men with only multiple reports of small numbers of patients.
While successful implantation can improve patients’ quality of life, surgeons should
counsel patients about the relatively high risk of the need for revision surgery.
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made over time until the recent advent of a transgender-
specific penile prosthesis but this is new and still not widely
used. Although widely used, it should be noted that the
penile prosthesis has not been approved in the United States
specifically for use in transgender men.

The utilization of a prosthesis is limited in many non-
western countries because of the high cost. Generally, the
malleable prosthesis is cheaper than the inflatable prosthe-
sis and may be an option for those who cannot afford an
inflatable prosthesis.

This article provides a comprehensive discussion onwhat
prosthetic options are available for transgender individuals
and delves into surgical technique considerations and peri-
operative management for the benefit of both the learner as
well as fellow transgender surgeons.

Prosthesis Options

There have been attempts to place a prosthesis in patients
after metoidioplasty to improve the phallic length and the
ability to stand to urinate but these should be considered
experimental with safety and efficacy not yet
demonstrated.5

With one exception, transgender men have similar pros-
thetic options after phalloplasty as cis-men. These include
the malleable prosthesis, the two-piece inflatable, and the
three-piece inflatable prosthesis. In addition, there is a
unique prosthesis that is available only for trans-men after
phalloplasty, Zephyr’s ZSI 475 FtM. Significant differences
from the other inflatable penile prostheses include the
presence of only one cylinder rather than two, a glans shaped
tip to shape the overlying skin and prevent rolling of
the glans over the prosthesis, and a flat base designed to
be tacked into the periosteum of the pubic bone to increase
the stability of the prosthesis. In addition, the pump is
designed to mimic a testicular prosthesis appearance more
so than the standard penile prosthesis pump. Long-term data
are limited but in a small series of 20 patients and 21
implants, there was a 19% revision rate with a mean fol-
low-up of 8.9 months with acceptable satisfaction rates
reported using a non-validated questionnaire.6

Two companies, Boston Scientific and Coloplast, produce
themost commonly used prostheses in the United States and
India. Both companies have advantageous properties to their
products. The AMS has an antibiotic coating that theoreti-
cally may reduce the risk of infection. Coloplast produces a
prosthesis that expands both girth and length with inflation.
Ultimately the choice of the prosthesis in trans-men is
usually based on the surgeon’s familiarity as there are little
data to guide otherwise.

Themalleable prosthesis is generally composed of a distal
rigid core and a softer silicone proximal end which can be
trimmed. Additionally, rear tip extenders can be added to the
prosthesis to gain additional length. Inflatable prostheses are
most commonly composed of three segments, a reservoir, a
pump, and 1 or 2 cylinders.When the pump is pressedfluid is
transferred from the reservoir to the prosthesis which then
becomes stiff. The pump also permits deflation and fluid

returns to the reservoir. There is an alternative inflatable
prosthesis that is composed of 2 pieces and does not contain
a reservoir (Boston Scientific, Ambicor). The device is par-
tially inflated at all times and becomes more rigid with
pumping. This prosthesis avoids the second incision usually
required for implantation of the reservoir in a 3-piece
prosthesis. However, the need to deflate the prosthesis by
bending the penis at a 55–65 degree angle for 6–12 seconds
may increase the risk of tissue injury to the neophallus and
migration of the device, particularly given the absence of
corpora cavernosa in the neophallus. In addition, inflation of
the device requires higher pressures to pumpwhich theoret-
icallymay increase the risk of damage to the overlying scrotal
skin and subcutaneous tissues which is often not as thick as
cis-gender scrotal skin.

The 3 -piece inflatable penile prosthesis is considered the
“gold standard” device in the neophallus for a variety of
reasons. For one, it more naturally mimics the appearance of
the natal phallus with deflation and inflation. In addition, by
being deflated most of the time, there is, theoretically, a
lower riskof erosion into the overlying skin. The cylinders are
composed of either inorganic Dacron (AMS) or Bioflex (Col-
oplast) to provide stiffness with fluid inflation. Particularly
with Bioflex, when the phallus is flaccid it may have a
palpable “dog-ear” redundancy which may put pressure on
the overlying skin in the neo-phallus and over time increase
the risk of erosion at this site.

Choice of Prosthesis
Generally, we often use a malleable prosthesis when the
device is first implanted as a staged operation. Use of the
malleable prosthesisfirst allows a capsule to formaround the
prosthesis which serves as a placeholder and allows for the
easier subsequent placement of a 3-piece prosthesis. Ulti-
mately, the choice of prosthesis is up to the patient and the
surgeon’s comfort and experience with the implantation of
devices.

Surgical Technique

Penile prosthesis in transgender patients differs from cis-
patients in many respects but one critical difference is the
absence of the tough, protective tunica of the corporal body
to contain the prosthesis. This lack of a tunica causes greater
mobility of the prosthesis under the skin and increases the
risks of migration and erosion of the device through the skin.
Because of this, it is especially important to ensure when
placing the device that there is adequate tissue coverage
overlying the prosthesis. If tension does exist it is better to
downsize the cylinder or use only one cylinder for the
prosthesis.

Timing of Surgery
Typically, surgery should be performed after glansplasty has
been completed to minimize the chance of wound infection
impacting the prosthesis. Ideally, in patients who have had a
nerve-hookup at the time of their phalloplasty, enough time
should lapse to allow for the establishment of sensation prior
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to prosthesis implantation. This allows patients to receive
feedback and minimize activity that might increase the risk
of erosion of the device or injury to the phallus. We generally
wait at least 6 months prior to implant placement but others
have advocated an even longer wait of up to 12–16months to
allow sensitivity to occur which can protect the phallus from
injury.7

In fact, one large series has found a higher rate of revisions
for a 3-piece penile prosthesis placed after abdominal phal-
loplasty compared with radial forearm flaps. The authors
hypothesized that this may have been in part related to a
higher incidence of placement of 2 cylinders in the abdomi-
nal phalloplasty group.8 The thicker muscle layer and/or
subcutaneous tissue in latissimus dorsi and anterior lateral
thigh flap phalloplasties may also be protective from pros-
thesis erosion.

Preoperative Planning
We ask patients to use an antibacterial soap wash the night
before and the morning of surgery. Broad-spectrum intrave-
nous antibiotics are begun 30minutes prior to the procedure.
We typically position the patient in a dorsal lithotomy
position. The area is shaved at the time of surgery and a
full 10-minute scrub followed by an alcohol-based sterilizing
agent is used at the time of surgery.

Incisions
Incisions to place the prosthesis can be made ventrally such
as an infrapubic incision or dorso- inferiorly such as a para-
scrotal incision. Surgeons implanting a penile prosthesis
after phalloplasty should be conscious of the vascularity of
theflap andminimize compromise of this when deciding the
location of the incision. For example, the MLD phalloplasty
will utilize a flap that requires an anastomosis to the
unilateral superficial femoral artery and saphenous vein.10

Incisions on this side should be avoided when placing the
prosthesis. Abdominal phalloplasty is usually based on the
superior lateral blood supply to the neophallus. Consider-
ation should be made for an inferior or inferior lateral
incision.11 If the vascularity cannot be determined preoper-
atively, a Doppler ultrasound can assess the location of the
primary vessels. The neophallus may develop accessory

neovascularity which can serve a protective function should
the primary artery be compromised during prosthesis
placement.

Malleable Penile Prosthesis
A 14 French urethral catheter is placed to begin the case. This
often requires cystoscopic guidance to avoid injury to the
neourethra. When utilizing a groin approach, the incision is
made lateral to the scrotum over the inferior aspect of the
pubic bone. The scrotum is retracted medially. Dissection is
performed through the soft tissues until the periosteum of
the bone is exposed (►Fig. 1). A single, non-absorbable
suture is placed as an anchoring stitch through the perioste-
um. In cases in which there is concern about the vascular
supply for phallus may be lateral, an infrapubic incision can
be made (►Fig. 2A). A straight metal sound is then intro-
duced through the incision and advanced into the neophallus
with careful attention as to not injure the urethra and to

Fig. 1 Malleable penile prosthesis in position prior to proximal ends
being trimmed.

Fig. 2 (A) Markings depicting possible incision sites. (B) Hegar dilator in position. (C) Doppler is used to check for vascular pedicle. (D) Second
cylinder being placed.
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maintain an adequate thickness of overlying skin. A Doppler
ultrasound can be used to determine the location of theblood
supply if this is uncertain prior to or doing dilation.
(►Fig. 2B) The dilator should be stopped once the tip of
the penis is reachedwhile still leaving ample tissue coverage.
(►Fig. 2C). Serial dilation is then performed. The distance
from the furthest dilation point to the anchoring suture
is measured. If the neophallus appears to be able to accom-
modate a second cylinder then the same procedure is
performed on the opposite side with a dilator left in place.
A suture can be tied to the tip of the prosthesis and pulled
through the phallus to help bring the prosthesis to the tip of
the neophallus. (►Fig. 2D) The first malleable cylinder is
then placed along the previously dilated tract. Once in
position, the bottom is trimmed with a scalpel. The anchor-
ing stitch previously placed is then put through the bottomof
the cylinder and tied down. The second cylinder is then
placed in the same manner. The neophallus should be
maintained in an upward direction in the midline during
initial healing.

Inflatable Penile Prosthesis
The inflatable prosthesis (►Fig. 3) can be placed in one
stage or two stages. Falcone, et al8 described a two-stage
operation where the first stage consists of placement of one
single testicular implant along with reservoir placement.
The reservoir is left inflated with the tubing capped off and
left in the vicinity of the testicular implant. In the second
stage, the same lateral groin incision is made as described
above to place an inflatable prosthesis. We generally place
all components of the inflatable prosthesis in one stage and
make a separate secondary incision for placement of the
reservoir. The second incision is typically a transverse lower
abdominal incision made on the same side as the scrotal
pump. The reservoir is then placed submuscular with it
resting posterior to the rectus muscle but anterior to the

transversalis fascia. This space may also be developed
without a second incision by going through the external
inguinal ring then developing the space medially between
the transversalis fascia and rectus. The reservoir may also
be placed in the space of retzius by piercing through the
floor of the inguinal canal.

When placing the cylinders, a similar surgical incision can
be made as the malleable prosthesis and dilation proceed
with Hegar dilators as they would with the malleable pros-
thesis. If the phallus permits, two cylinders are placed but we
err on the side of caution and will place just one cylinder if
any tension on the skin is suspected. The space is then
measured to determine which implant size to use. If two
cylinders are to be used the same procedure is performed on
the contralateral side. Falcone et al8 have recommended that
the distal tip of the implant is covered with a polyethylene
terephthalate (Dacron) cap and coverage of the rear tip of the
cylinder is then covered by a Dacron sock which is in turn
anchored to the bone using the previously place stay sutures.
The pump can be implanted on one side as a testicle and a
contralateral testicular prosthesis implanted if it has not
previously been placed. The implant is left partially inflated
for 1 week.

Anchoring the Prosthesis
To overcome the absence of a corpora cavernosa to contain
the prosthesis, the proximal portion of the prosthesis must
be anchored to bone. The two common sites of anchoring
are the pubic symphysis8,11–13 and the inferior pubic
rami.14 Multiple methods of anchoring have been described.
The non-absorbable suture should be used for the anchor
which may include merseline 1,11 3–0 gor-tex,14 or 0
ethibond.8,15 This suture may be placed directly through
the base of a malleable prosthesis. In a 3 piece prosthesis
the suture may be placed through a rear tip extender or
through an alternatively fashioned rear sheath. Materials

Fig. 3 (A) Two dilators in place. (B) Inflatable prosthesis in position. (C) Final appearance after wound closure.
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used to form this sheath or “sock” include Dacron,8,11,12

Gor-tex,14 or polyester vascular graft.12,13 Some surgeons
cover just the rear tip of the prosthesis with this sheath8,11

while others cover the whole prosthesis.14 Despite these
maneuvers, migration of the prosthesis remains a persistent
problem.

Postoperative Management

Antibiotics are continued for 7 days after surgery. For
patients who get a malleable penis prosthesis they are asked
to refrain from sex for 6 weeks. For the 3-piece penile
prosthesis patients, the device is left partially inflated for
7 days. Patients are encouraged to keep the pump in the
scrotum periodically to prevent migration of the pump in a
cephalad direction. Patients may begin to have sex after
6 weeks.

Complications

Intraoperative Complications
Intraoperative complications include injury to the urethra at
the time of device implantation. Urethral injury can occur
more easily than in cis-gendered males because of the
absence of a corpora and often poorly defined margins
with the urethra. If possible, placement of a urethral catheter
prior to dilation can help minimize this complication. One
feared complication is an injury to the vascular bundle that
supplies the neophallus. Fortunately, this complication is
rare, and often times the neophallus has developed collateral
circulation. When a vascular injury does occur urgent revas-
cularization and repair of the injury may be necessary to
prevent phallic necrosis.

Postoperative Complications
Post-operative complications include skin breakdown, in-
fection, device migration, device failure, extrusion, and
erosion. Infections can be acute or chronic and although
techniques have been described to salvage the prosthesis in
infected cases of cis men there is no data to suggest that
this technique is viable in transgender men. Our preferred
method is to remove the infected prosthesis and wait until
the infection has cleared prior to attempting a replacement
of the prosthesis. One difficulty with this approach is that
significant scarring can occur at the site the prosthesis is
removed which can make implantation of a second pros-
thesis difficult. In addition, for patients who may have had
a Dacron sheath placed distally or proximally, removal of
the Dacron portion in the setting of infection can be
difficult because of significant scarring. Glandular hyper-
mobility,17 device migration, and skin erosion can occur.
The addition of a Dacron cap may help prevent this erosion.
In addition, although a single cylinder may not give the
same girth and rigidity as two cylinders, it may decrease
the incidence of skin erosion. Phallic reconstruction that
includes a muscular component may also decrease the risk
of skin erosion.

Outcomes and Data

There is no robust data on the use of penile prosthesis in
transgender men with multiple reports of small numbers of
patients. The largest series published to date by Falcone et al
was of 247 patients who received an inflatable penile
prosthesis and had either a radial forearm flap or an abdom-
inal phalloplasty. They used a Dacron envelope fitted around
the proximal and distal aspect of the cylinder and anchored
the proximal Dacron sheath to the pubic bone. They found a
43% complication rate including 8.5% infections, 15.4%
mechanical failure (including cylinder rupture and aneu-
rysm, and rupture of the connecting tubing), and 19.4% of
patients dissatisfied with the prosthesis. The overall 5-year
survival rate of the implants was 78%. There was no signifi-
cant difference between the type of prosthesis used and the
likelihood of prosthesis survival.8 The second largest series
published to date is of 129 patients (and 185 prostheses) and
a similarly high need for removal or revision of the prosthesis
(41.1%) was reported. Complications included infections in
11.9%, protrusion in 8.1%, 9.2% with a prosthesis leak, and a
migration rate of 14.6%. Other smaller series have confirmed
a high rate of need for revisions and replacement.17

Conclusion

A penile prosthesis can be successfully implanted after
phalloplasty in transgender men to permit sexual inter-
course. There are a variety of techniques and devices avail-
able and the choice depends both on the surgeon and patient
preferences as well as the type of phalloplasty that was
utilized initially. While successful implantation can improve
patients’ quality of life, surgeons should counsel patients
about the relatively high risk of the need for revision surgery.
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