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ABSTRACT

Background: Penile prostheses are commonly used to achieve erectile rigidity after phalloplasty in trans
masculine patients. Implantation poses signiﬁcant challenges because of the delicate nature of the neophallus and
lack of native erectile tissue. Many groups have developed novel phalloplasty and prosthesis insertion techniques,
but none have proven superior.
Aim: To analyze and aggregate reported characteristics and outcomes of penile prosthesis implantation in the
trans masculine patient.
Methods: A comprehensive literature search of Medline, EMBASE, and Cochrane Registry databases was
conducted for studies published through February 19, 2019, with multiple search terms related to penile
prosthesis use in gender-afﬁrming surgical procedures.
Outcomes: Studies were included and tabulated if they reported prosthesis outcomes in patients who received a
neophallus as part of a gender-afﬁrming procedure.
Results: 23 journal articles met inclusion criteria from 434 references identiﬁed. All selected articles were either
retrospective or case series/reports. A total of 1,056 patients underwent phalloplasty, and 792 received a penile
prosthesis. Most (83.6%) of the prostheses were inﬂatable, whereas 16.4% were non-inﬂatable. The number of
cylinders used for each prosthesis was 61.0% single-cylinder and 39.0% double-cylinder. The mean follow-up
duration was 3.0 years. Of patients who received a prosthesis, 36.2% reported a prosthesis complication; at
follow-up 60.0% of patients had their original implant present, and 83.9% reported achieving penetration.
Clinical Implications: Prosthesis implantation in gender-afﬁrming operations poses signiﬁcant risk of complication, but it is still a reasonable and useful method to achieve rigidity necessary for sexual intercourse.
Strength & Limitation: This is the ﬁrst study to aggregate all reported penile prosthesis characteristics and
outcomes in trans masculine patients. This study was signiﬁcantly limited by inconsistent reporting of
demographics, sensation, urinary health, patient satisfaction, and penetrative sex. The lack of comparative studies
precluded any meaningful meta-analytical comparison.
Conclusions: There is a great need for a prosthesis designed to meet the speciﬁc needs of the trans masculine
patient after phalloplasty. Standardized methods of reporting implant outcomes including sexual function,
sensation, and patient satisfaction should be reﬁned for future studies. This study can assist patients and surgeons
about the risks and beneﬁts of this procedure. Rooker SA, Vyas KS, DiFilippo EC, et al. The Rise of the
Neophallus: A Systematic Review of Penile Prosthetic Outcomes and Complications in Gender-Afﬁrming
Surgery. J Sex Med 2019;XX:XXXeXXX.
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INTRODUCTION
Gender-afﬁrming surgery for transgender (trans masculine,
trans male, trans men, and gender diverse) men includes procedures that aim to bring the face, chest, torso, and genitals in
line with a patient’s gender identity. Erectile rigidity is among the
most commonly reported goals of phalloplasty, alongside
aesthetic acceptability, standing urination, and erogenous and
tactile sensation.1e7 Rigidity is not usually achieved by phalloplasty alone, because the ﬂaps used to create the neophallus do
not contain native erectile tissue. Instead, erectile prostheses
(implants) are typically placed inside the neophallus. Other
methods used to achieve rigidity typically involve osteocutaneous
ﬂaps or external devices.8 As with phalloplasty, there are multiple
techniques for prosthesis placement, and none have proven
superior.8e10
Placement of penile prostheses presents speciﬁc challenges
after phalloplasty for gender-afﬁrming surgery, most notably
injury to neurovascular supply, increased chance of erosion, and
ﬁxation considerations.3 For most groups, prosthesis placement
is typically the last step in a series of procedures and is often
performed 6 months after the last phalloplasty or urethral
operation.2e4,11e13 Typically, proximally ﬁxated Dacron or
Gore-Tex (polytetraﬂuoroethylene; Gore Medical, Flagstaff, AZ,
USA) implant sheaths are used that emulate the tunica albuginea
and corpus cavernosum of cis-males; these are thought to
improve ﬁxation and prevent migration of the
implant.2,3,11,12,14e18 Many inﬂatable and non-inﬂatable prosthetic devices can be implanted with either 1 or 2 cylinders. The
number of cylinders used on a given patient is typically dependent on anatomy and aesthetics.3,12
Available data on implant characteristics in trans masculine
phalloplasty is limited. The largest study assessing this population
reports on 247 transgender patients.2 There remains a dearth of
literature on larger retrospective studies (n > 30) addressing
implant outcomes in this patient population.2,4,12,13,19,20 Most
reports are found in smaller retrospective studies and case series.
Although many groups have reported successful penile prosthesis
implantation in the trans masculine patient, an aggregate analysis
of implants use in this population has yet to be published. This
study aims to aggregate reported characteristics and outcomes of
penile prosthesis implantation in trans masculine patients.

PATIENTS AND METHODS
Literature Search
An experienced librarian conducted a comprehensive literature
search of Medline, EMBASE, and Cochrane Registry for studies
published through February 19, 2019, for the use of penile
prostheses in gender-afﬁrming procedures. Medical Subject
Heading terms “transgender persons” OR “transsexualism” OR
“sex reassignment procedure” OR “penile prosthesis” OR
“gender afﬁrmation” OR “gender conﬁrmation” were queried,
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along with similar derivations of each. Titles, abstracts, and full
text articles were screened by 2 independent reviewers (S.R. and
E.D.). Any disagreements were resolved by consulting a third
author (K.V.). Full text articles were then analyzed independently by 2 reviewers (S.R. and E.D.). Additional studies were
identiﬁed within the bibliography of screened references. A
rigorous review of identiﬁed references was performed in accordance with the Preferred Reporting Items for Systematic Reviews
and Meta-Analysis checklist.21

Variables of Interest
Articles were included if they reported penile prosthesis data
for patients who were 18 years old and previously received a
neophallus as part of a gender-afﬁrming surgery. It should be
noted that, throughout the article, the use of the term “transgender” is meant to incorporate the gender-diverse population
seeking genital gender-afﬁrming surgery. Articles were excluded
if there was no primary research data or limited penile implant
data, the articles were not related to gender-afﬁrming surgery,
patients were <18 years old, and follow-up was <6 months.
Conference abstracts and articles not available in English were
also excluded. If articles reported on the same patient population,
then only the most comprehensive with the longest follow-up
was included. Data, including demographics, comorbidities,
type of implant, type of neophallus, nerves coapted during
phalloplasty, time to implant, sensation outcomes, sexual function, patient-reported outcomes, and complications, were
collected.

Statistical Analysis
Results were tabulated and descriptive statistics (mean, median, range, and proportions) were reported across studies. Calculations were performed in Microsoft Excel (Redmond, WA,
USA). Implant complications were reported or extrapolated as
total number of patients with complications. Meta-analytic
comparisons were not feasible due to limitations of the available literature.

RESULTS
A total of 434 references were identiﬁed during the initial
database search. After duplicates were removed, 415 total references were identiﬁed. From this list, 6 references not available in
English were excluded. A total of 409 references were screened;
359 references were excluded for not meeting study criteria.
During the initial screen, 2 additional articles were identiﬁed
through other sources. A total of 52 full-text articles were
reviewed in detail, of which 23 met inclusion criteria (Figure 1).
Of the 23 articles that met inclusion criteria, 1 article reported
using a transgender-speciﬁc prosthesis and was excluded from the
tabulated statistics.22 The results from 22 articles that used cismale prostheses were tabulated.
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Figure 1. Schematic of literature search.

Demographics and Operative Intervals

Implant

Of the 22 articles tabulated, 16 reported exclusively on trans
masculine patients. Within the 22 articles, 96.6% (N ¼ 1,056)
of the patients were trans masculine. 4 articles reported aggregated data that included 30 non-transgender patients4,6,11,23; 2
articles reported non-aggregated data for 6 trans masculine and 6
non-transgender patients.18,24 Of these 22 articles, 792 patients
received a penile implant. Of the 792 who received a penile
implant, 762 (96.2%) were trans masculine patients. The
remaining 30 non-transgender patients who received an implant
were reported within aggregated data.

The type of implant was reported for 649 patients from 20
articles (Table 2). A total of 824 implants were used among these
patients. Most implants were inﬂatable (83.6%, n ¼ 689); the
remainder were non-inﬂatable (16.4%, n ¼ 135). 2 articles not
included in Table 2 reported using implants but did not describe
the exact amount of inﬂatable and non-inﬂatable devices.13,19
The number of cylinders used per implant was reported for
515 surgeries within 9 articles (Table 3).2,11,12,15,17,18,23,24,28
Most operations used a single-cylinder implant (61.0%, n ¼
314); double cylinder implants were used in the remaining operations (39.0%, n ¼ 201).

A total of 7 articles reported a mean age at implantation of
36.7 years accounting for 422 patients.2,11,12,16,18,23,25 8 articles
reported a mean interval to implantation after phalloplasty of 2.4
years for 177 patients.11,12,16,17,23,26e28 1 article did not report a
mean but reported a median interval to implant of 1.6 years for
69 patients.4

Phalloplasty
The speciﬁc type of phalloplasty was reported for 1,032 patients from all 22 articles (Table 1). The most common types of
phalloplasty were radial forearm free ﬂap (RFFF) (53.1%, n ¼
548), suprapubic/infraumbilical (19.4%, n ¼ 200), perineal/
groin ﬂap (12.8%, n ¼ 132), and latissimus dorsi free ﬂap
(12.6%, n ¼ 130). The remaining 2.1% (n ¼ 22) included
anterolateral thigh, tensor fasciae latae, lateral arm, rectus
abdominis, and gracilis ﬂaps. The type of phalloplasty for 3
patients was not mentioned.
J Sex Med 2019;-:1e12

Follow-up, Outcomes, and Complications
Follow-up period was reported by 13 articles. 12 articles reported a mean follow-up duration of 3.0 years (N ¼
580)2,12,14,15,17,19,24e26,28e30 (Table 4). 1 article did not report a
mean but reported a median follow-up duration of 4 years (N ¼
69).4 At latest follow-up, successful penetration was reported by
83.9% of patients (N ¼ 230) from 8 articles.2,17,19,24,25,29e31
Additionally, 15 studies reported that 305 (60.0%) original
implants were still in place at follow-up of 508 total patients
(Table 4).2,4,12,14e19,24e29 Of these 15 studies, 10 reported a
mean follow-up duration of 2.6 years (N ¼ 433 patients); 1
study reported a median follow-up duration of 4 years (N ¼ 69
patients).2,12,14,15,17,19,24e26,28,29 3 studies reported that the
original implant was in place at follow-up in 4 of 6 patients but
did not report a follow-up duration.16,18,27

4

Rooker et al

Table 1. Type of phalloplasty (N ¼ 1,032)

Table 3. Number of cylinders, (N ¼ 515)

Type of phalloplasty

Patients, % (n)

Number of cylinders

Percent of patients, % (n)

Radial forearm free ﬂap
Suprapubic/infraumbilical
Perineal/groin ﬂap
Latissimus dorsi free ﬂap
Other

53.1
19.4
12.8
12.6
2.1

Single-cylinder
Double-cylinder

61.0 (314)
39.0 (201)

(548)
(200)
(132)
(130)
(22)

The source of ﬂap used to make a phallus in each of the 1032 patients from
22 articles.

The total complication rate was calculated by tabulating any
complication that required or requires an additional surgical
intervention (Table 5). This can include interventions such as
implant replacement, explantation, revision, or ﬂap loss after
implant insertion. The total complication rate was determined to
be 36.2% (n ¼ 287) of 792 patients who received an implant
from all 22 articles. The total complication rate for inﬂatable and
non-inﬂatable prostheses is reported in Table 5. 5 articles
reported prosthesis complications but did not stratify the complications against inﬂatable and non-inﬂatable types and, thus,
were excluded from this calculation.6,11,13,19,32 The total inﬂatable complication rate was 45.2% (n ¼ 217) of 480 patients
from 12 studies reporting this outcome.2,4,12,15e18,23,24,27,29,31
The total non-inﬂatable complication rate was 41.5% (n ¼
26) of 65 patients from 9 studies reporting this
outcome.4,14,18,20,25,26,28,29,31
The speciﬁc type of complication (including aggregated
inﬂatable and non-inﬂatable data) was reported in 20 articles,
accounting for 707 patients. 2 articles did not report the speciﬁc
type of complication.19,20 Of these 707 patients, 12.0% (n ¼
85) reported a mechanical failure, dysfunction, or leak. An
additional 8.6% (n ¼ 61) reported infection of device; 6.8%
(n ¼ 48) reported dissatisfaction, which ultimately led to a new
surgery. Inadequate ﬁxation, migration, or malpositioning was
reported by 5.2% (n ¼ 37), and 3.4% (n ¼ 24) reported erosion.
Other speciﬁc types of complications were reported by 1.0%
(n ¼ 7) of patients. These complications included capsular
ﬁbrosis (n ¼ 3), malleable fracture (n ¼ 1), and venous
thrombosis requiring removal of the implant (n ¼ 1); the details
of 2 patients were not reported. No study reported ﬂap loss after
insertion of a prosthesis.
The total number of patients (N ¼ 1,056), trans masculine
patients (N ¼ 1,020), and patients with implants (N ¼ 792) is
Table 2. Implant type (N ¼ 824)
Type of implant

Implants, % (n)

Inﬂatable
Non-inﬂatable (semirigid malleable
and non-malleable rod)

83.6 (689)
16.4 (135)

A total of 824 implants were either inﬂatable or non-inﬂatable for each
of the 649 patients from 20 articles that reported this outcome.

The multiplicity of erectile prostheses in each phallus was either singlecylinder or double-cylinder, in a total of 515 implants from 9 articles
reporting this outcome.

shown with the corresponding article in Table 6. Additionally,
the type of neophallus (ﬂap), nerves coapted during phalloplasty,
type of implant (inﬂatable vs non-inﬂatable), implant model,
type of implant graft, total patients with implant complications,
and complication rates are listed. In Table 6, non-aggregated data
from 1 article that used a phalloplasty (transgender)especiﬁc
prosthesis, ZSI 475 FtM (Zephyr Surgical Implants, Geneva,
Switzerland), are shown.22

DISCUSSION
This study aimed to aggregate all reported penile implant
characteristics and outcomes in trans masculine patients undergoing phalloplasty for gender afﬁrmation. Placement of erectile
prostheses may increase the already considerable complication
rates associated with phalloplasty in trans masculine patients, yet
aggregate data on penile implants in gender afﬁrming surgery has
not been compiled.9,10,33e37 This study analyzed 23 articles
reporting trans masculine penile implant characteristics and
outcomes spanning from 1993e2019. Of these, data from 22
articles using cis-male prostheses are tabulated in the results
section. Few articles reported on large retrospective patient cohorts.2,4,12 The remaining articles mostly reported phalloplasty
outcomes with scant mention of implant data.
An ideal phalloplasty technique still has not been elucidated;
overwhelmingly, groups have favored the RFFF phalloplasty
(53.1%), but other phalloplasty techniques are still prevalent
(Table 1). Regardless of the phalloplasty technique used, most
authors agree it is best to allow the neophallus to heal and achieve
tactile sensation before insertion of a penile implant; adequate

Table 4. Long-term outcomes of phalloplasty with prosthesis
placement
Outcome

Patients, % (n)

Mean follow-up duration, y (N ¼ 580)
Median follow-up duration, y (N ¼ 69)
Achieving penetration with neophallus and
prosthesis (N ¼ 230)
Original prosthesis present (N ¼ 508)

3.0
4.0
83.9 (193)
60.0 (305)

Including mean (580 patients from 12 articles) and median (69 patients
from 1 article) follow-up duration, percent of patients achieving penetrative
intercourse (230 patients from 8 articles reporting this outcome), and
percent of patients with their original prosthesis present at 2.6 years
average follow-up (508 patients from 15 articles).
J Sex Med 2019;-:1e12

5

Neophallus Prosthetics

Table 5. Complications after implant placement
Patients, % (n)
Total complications
Total complication rate
Total inﬂatable complication rate
Total non-inﬂatable complication rate
Speciﬁc complications
Mechanical failure, dysfunction, or leak
Infection of device
Patient dissatisfaction
Inadequate ﬁxation, migration, or
malpositioning
Erosion
Other

36.2 (287)
45.2 (217)
41.5 (27)
12.0
8.6
6.8
5.2

(85)
(61)
(48)
(37)

3.4 (24)
1.0 (7)

The total complication rate accounts for any complication which required or
requires additional surgical intervention after implant insertion of 792
patients from 22 articles at latest follow-up. The total inﬂatable and noninﬂatable complication rates report complications that were stratiﬁed by
implant type. The total inﬂatable complication rate accounts for 480
patients from 12 articles. The total non-inﬂatable complication rate accounts
for 65 patients from 9 articles. The speciﬁc type of complication was
reported for 707 patients from 20 articles. The most consistently reported
complications were grouped in categories: mechanical failure, dysfunction,
or leak; infection of device; patient dissatisfaction; inadequate ﬁxation,
migration, malpositioning; erosion; and other.

restoration of sensation typically is achieved around 6 months
after the last phalloplasty operation, but improvements in
sensation can be seen much later2-4,11-13,38 (Figure 2 demonstrates a successful implantation). Before implant insertion, it is
important to identify the unique anatomy of a patient’s neophallus. For example, ﬂaps such as the RFFF involve delicate
microneurovascular coaptation from ﬂap to recipient vessels and
nerves.9 Additionally, these neophalluses may have concomitant
neourethras, the location of which must be considered when
sizing and placing a prosthesis.9,39 When choosing an approach
for prothesis insertion (eg, suprapubic, infrapubic, penoscrotal,
perineal), it is important to identify and consider the ﬂap speciﬁc
anatomy.9,39 In this study, all authors report prosthesis implantation as a separate procedure after phalloplasty.
It is well observed that sensation outcomes can vary depending
on the phalloplasty type (ie, pedicled vs free ﬂaps) and nerves
coapted at phalloplasty when applicable.9,38 Our group originally
hypothesized that increased sensation could improve the outcomes of penile prostheses in this population. In this study,
nerves coaptated during phalloplasty were often reported
(Table 6), but sensation outcomes both before and after implantation, including tactile/cutaneous/erogenous sensation,
were not reported consistently and thus were not a useful variable
for comparison.
The most commonly used implant models were initially
intended to treat erectile dysfunction in non-transgender male
patients. These implants are designed with cis-male anatomy in
mind and thus do not address the speciﬁc needs of the trans
J Sex Med 2019;-:1e12

masculine patient. 1 obvious difference when placing prostheses
in phalloplasty patients is the lack of crus penis or corpora cavernosa generally used for implant ﬁxation, and its absence is
thought to increase the chance of implant migration and
malpositioning. This difference is addressed by a variety of
techniques: surrounding the implant in a proximally ﬁxated
vascular or mesh graft (most often Dacron or Gore-Tex), and
proximal bone ﬁxation with standard sutures, titanium sutures
(Fiberwire; Arthrex, Naples, FL, USA) or bone anchors. Common positioning and ﬁxation complications can be seen in
Figures 3 and 4. 14 of the 22 articles reported using an implant
graft to improve ﬁxation and prevent distal erosion (Table 6).
Hoebeke and colleagues12 reported abandoning Dacron vascular
grafts for inﬂatable prostheses in 2006 because of high rates of
implant dysfunction; both Falcone et al2 and Neuville et al4
make note of grafts leading to increased risk of mechanical
dysfunction, perhaps due to increased wear on the implant, but
still favor using them.
There did appear to be a relative increase in the proportion of
inﬂatable prostheses used since 1993, and overwhelmingly the
most recent studies favor inﬂatable prostheses (Table 6). Additionally, many articles made mention that the lack of native
erectile tissue, including the corpus cavernosum and tunica
albuginea, may predispose phalloplasty patients to erosion.
In this study, 83.6% of implants were inﬂatable vs 16.4%
non-inﬂatable. Although conjecture, inﬂatable implants seem to
decrease the likelihood of erosion compared with non-inﬂatable
implants because of the ability to soften the implant when
non-erect.11 Few groups have reported using a signiﬁcant
number of non-inﬂatable implants in their phalloplasty operations in the last 2 decades. The groups from Zuckerman et al11
and Bettochhi et al31 are the 2 most notable groups who have. In
the study by Zuckerman et al,11 no inﬂatable implants eroded,
whereas 2 non-inﬂatable implants eroded; and, in the study by
Bettocchi et al,31 75% of non-inﬂatable implants were lost due to
erosion, although no inﬂatable complications were reported.
The number of cylinders used per implant is often reported to
be an intraoperative decision based on neophallus size (length
and girth), surrounding structures (eg, neourethra), aesthetics of
the neophallus, as well as surgeon’s preference.12 The numbers of
cylinders used per implant in this study was 61.0% of patients
receiving a single-cylinder implant and 39.0% double-cylinder
(Table 3). The status of the literature made tabulating the type
of implant (inﬂatable and non-inﬂatable) vs the number of cylinders infeasible. Although many groups report the number of
cylinders implanted, only Hoebeke et al12 attempted to stratify
the 185 implants used based on cylinders (127 single-cylinder;
58 double-cylinder). No signiﬁcant differences in infection,
erosion, mechanical function, or malpositioning were reported.
Although conjecture, Hoebeke et al12 did report that singlecylinder implants led to a more aesthetically appealing
outcome. This is likely due to the absence of native erectile tissue
and fascia within the neophallus, which is useful for prosthesis
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Table 6. Identiﬁed articles

Author(s),
year

Total
trans
masculine
Total
patients* patients

Total
patients
with
implant† Type of ﬂap (n)‡

Neuville
et al22,#

20

20

20

Djordjevic
et al32
Falcone et al2

129

129

61

247

247

247

Cohen et al23

10

8

10

van der
Sluiset al26

19

19

Djordjevic
et al29
Neuville et al4

7

Zuckerman
et al11

Hoebeke
et al12

NR
RFFF (15)
Suprapubic (4)
Groin (1)
Latissimus
Thoracodorsal to
dorsi ﬂap (129)
ilioinguinal
NR
RFFF (157)
Infraumbilical
pubic ﬂap (90)

Inﬂatable (21)

Implant model (n)§
ZSI 475 FtM (21)

NR

Inﬂatable (22)
AMS 700 LGX (22)
NR
Non-inﬂatable (39) Coloplast Genesis (39)
Dacron
Inﬂatable (328)
AMS 700 CX (226)
(silverAMS 700 CXM/R (31)
coated
Coloplast Titan (58)
after
AMS Ambicor (13)
2009)
Inﬂatable (17)
AMS 700 CX (NR)
Gore-Tex
AMS 700 LGX (NR)
Non-inﬂatable (1)
Coloplast Genesis (1) NR

RFFF (10)

NR

1

ALT (1)

7

4

69

62

69

Latissimus
dorsi ﬂap (7)
RFFF (40)
Suprapubic
(23)
Groin (3)
Other (3)

Lateral femoral
cutaneous to
dorsal clitoral
Thoracodorsal to
ilioinguinal
NR

31

15

31

RFFF (30)
Groin (1)

Cutaneous to
clitoral

Inﬂatable (10)
Non-inﬂatable (21)

129

129

129

RFFF (129)

Antebrachial to
ilioinguinal and
dorsal clitoral

Inﬂatable (185)

2

2

2

RFFF (2)

NR

Inﬂatable (3)

Inﬂatable (1)
Non-inﬂatable (3)
Inﬂatable (94)
Non-inﬂatable (1)

Total
patients
Implant
with implant complication
complicationǁ rate (%){
4

20.0

4

6.6

107

43.3

7

70.0

0

0

0

0

NR

NR

AMS 700 CX (1)
AMS 700 CXM/R (3)
AMS Ambicor (90)
AMS 600-650 (1)

HEMASHIELD
GOLD
(Maquet
Getinge
Group,
Rastatt,
DE)
Gore-Tex

26

37.7

7

22.6

Dacron
(prior to
2006 only)

72**

AMS 700 CX (NR)
AMS 700 CXR (NR)
Coloplast Titan (NR)
DuraPhase
AMS Spectra (NR)
AMS 700 CX (34)
AMS 700 CX/CXM
(69)
AMS Ambicor (59)
AMS Dynaﬂex (15)
Coloplast/Mentor (8)
AMS 700 (3)

NR

0

**55.8

0
(continued)
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Large et al15

Nerves connected
during phalloplasty Implant type (n)

Type of
implant
graft

Author(s),
year

Total
trans
masculine
Total
patients* patients

Total
patients
with
implant† Type of ﬂap (n)‡

Nerves connected
during phalloplasty Implant type (n)

Total
patients
Implant
with implant complication
complicationǁ rate (%){

Implant model (n)§

Type of
implant
graft

Silicone rod (2)

Dacron

0

0

Silicone rod (1)

Fascia
lata strip

0

0

NR

11

28.9

NR

17

16.2

Dacron

6

35.3

Gore-Tex

0

0

Dacron

0

0

Solinc et al14

2

2

2

RFFF (2)

Rubino
et al25

1

1

1

ALT (1)

56

56

38

RFFF (56)

105

105

105

RFFF (105)

NR

NR

Bettocchi
et al31
Santanelli
and
Scuderi27
Tan16

85

85

17

Suprapubic (85)

NR

5

5

2

NR

1

1

1

NR

Inﬂatable (1)

AMS 700 CX (1)

Zielinski20

127

127

47

Sensate tensor
fasciae latae
island ﬂap (5)
Anterior
abdominal
subcutaneous
fat (1)
Lateral
groin (127)

Inﬂatable (9)
Non-inﬂatable (8)
Inﬂatable (2)

AMS Ambicor (NR)
AMS 600 (NR)
AMS 700S (NS)
AMS Malleable 650
(NR)
AMS Dynaﬂex (NR)
AMS 700 CXM (NR)
AMS Dynaﬂex (9)
Silicone rod (8)
AMS Dynaﬂex (2)

NR

NR

19

40.4

Khouri et al24

4

3

3

Lateral arm (3)

NR

0

0

Hage17

5

5

5

RFFF (5)

Inﬂatable (7)

AMS Dynaﬂex (7)

Dacron

4

80.0

13

8

13

Brachial and
antebrachial to
erogenous
branches of
internal
pudendal
Cutaneous n. to
dorsal clitoral
Flap to pudendal

Non-inﬂatable (47) Silicone rod (41)
Knitted polyesterpolypropylene (6)
Inﬂatable (3)
NR

Inﬂatable (4)
Non-inﬂatable (10)

AMS 700 CX (2)
DuraPhase (10)
Uniﬂate 1000 (2)

Gore-Tex

4

30.8

Leriche et al19

Krueger
et al13

Alter et al6

RFFF (10)
Gracilis (1)
Perineal (1)
Other (1)

Lateral
Non-inﬂatable (2)
antebrachial to
dorsal clitoral
Non-inﬂatable (1)
lateral cutaneous
femoral to right
dorsal clitoral
Musculocutaneous NR
to dorsal clitoral
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Table 6. Continued

(continued)
7

8

Inﬂatable (689)
Non-inﬂatable (135)

Flap to pudendal
792
1,020
Total

1,056

1
1
1
Fisch et al28

ALT ¼ anterolateral thigh; NR ¼ not reported; RFFF ¼ radial forearm free ﬂap.
*Total patients—can include non-transgender patients.
†
Total patients with implant—only trans masculine patients reported, if possible.
‡
Type of ﬂap (n)—non-transgender patients removed from count, if possible.
§
Implant model (n)—if possible, only implant models for trans masculine patients was reported; number used for each model provided, if possible.
k
Total patients with implant complications—if possible, only complications involving trans masculine patients reported.
{
Implant complication rate (%)—complication that required or requires an additional surgical intervention, deﬁned as number of patient complications/total patients.
#
Article using transgender-speciﬁc prosthesis and thus not reported in tabulated results.
**Total adjusted to report number of patients with complications; rate adjusted to include malpositioning as a complication (originally reported as 41.1%).

287

100
1
Polypropylene
hose

66.7
2
Gore-Tex

Duraphase (1)
Uniﬂate 1000 (3)
Silicone rod (1)
Inﬂatable (3)
Non-inﬂatable (1)
Non-inﬂatable (1)
NR

RFFF (2)
Perineal (1)
Latissimus
dorsi (1)
1,032
3
3
8
Jordan et al18

Author(s),
year

Total
trans
masculine
Total
patients* patients

Table 6. Continued

Total
patients
with
implant† Type of ﬂap (n)‡

Nerves connected
during phalloplasty Implant type (n)

Implant model (n)§

Type of
implant
graft

Total
patients
Implant
with implant complication
complicationǁ rate (%){

Rooker et al

Figure 2. Satisfactory placement in trans masculine patient. This
demonstrates intraoperative placement of a single cylinder Coloplast Titan via a suprapubic approach into a radial forearm free ﬂap
neophallus. The pump is placed into the left hemiscrotum, and the
right hemiscrotum has a Coloplast Torosa implant. Figure 2 is
available in color online at www.jsm.jsexmed.org.
ﬁxation (eg, corpus cavernosum, tunica albuginea, deep fascia,
etc). This absence could conceivably lead to a worsened cosmetic
defect if multiple cylinders are implanted.
Surprisingly, only 8 studies (N ¼ 230 patients) reported
whether implantation of a penile prosthesis led to successful
penetrative sexual intercourse (Table 4). However, of those who
did report this ﬁnding, on average, 83.9% of patients were able
to achieve penetration. No study noted any difference in penetration rates between speciﬁc implant types or number of cylinders. 1 article noted that some patients were not engaging in
penetrative sexual intercourse due to lack of a partner.2 Consistent reporting of this variable in future studies would be useful to
determine the effectiveness of penile prostheses in this patient
population.
2 groups mentioned using a non-validated questionnaire for
transgender patients to determine sexual function after phalloplasty and implant insertion.2,19 1 group reported using a
questionnaire validated for hypospadias patients.32 Further information on patient-reported outcomes in this realm would be
useful.40,41
It has been known that phalloplasty and penile implant
insertion is often plagued by postoperative complications. The
aggregated complication rate calculated in this study was 36.2%
(Table 5). This is slightly lower than the reported complication
rates in the 3 largest retrospective studies on this topic, likely due
to reporting bias in the smaller studies.2,4,12 The total inﬂatable
J Sex Med 2019;-:1e12
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Figure 4. Dorsal malposition. At follow-up, patient presented with
Figure 3. Proximal malposition. 9 days after inﬂatable prosthesis
placement, patient presented with concerning dorsal penile bulge
and mild erythema roughly 1 cm distal to the incision site. This form
of minor malposition occurs when the prosthesis partially lifts out
of the phallus when inﬂated. Although unsightly, this problem is
easily remedied by applying ﬁrm pressure with the palm on the
lower pubis just superior to the phallus. This defect eventually
healed, no longer requiring this maneuver, and the patient reported
a satisfactory outcome at follow-up. Figure 3 is available in color
online at www.jsm.jsexmed.org.

and non-inﬂatable complication rates were 45.2% and 41.5%,
respectively (Table 5). These rates were increased due to the
exclusion of 5 articles that used both inﬂatable and non-inﬂatable
prostheses but did not stratify complications by prosthesis
type.6,11,13,19,32 However, these complication rates are in line
with the complication rates published in the larger retrospective
studies.2,4,12 Due to the status of the literature, it was infeasible
to compare complication rates and time to implant after phalloplasty. Surprisingly, no study reported any patients suffering
from ﬂap loss after prosthesis insertion. This is likely due to most
surgeons opting for a staged approach, waiting until the neophallus has healed and regained sensation before prosthesis
insertion. In Figure 5, an example of a postoperative infection
requiring implant removal is seen.
At follow-up, 15 articles reported that 60.0% (n ¼ 305) of the
original implants were still present (Table 4). However, the mean
and median follow-up duration for the entire study was reported
to be only 3.0 and 4 years, respectively (N ¼ 512 and N ¼ 69)
(Table 4). The 3 most robust retrospective studies were able to
calculate implant lifespan using survival plots. Hoebeke et al12
calculated a 60% implant failure rate after 4.7 years, Neuville
J Sex Med 2019;-:1e12

contracture of the capsule around the semi-rigid prosthesis. This
contracture caused the prosthesis to deviate from its ideal position
in the dorsal base of the phallus. Although this complication represents a malpositioning, the patient was satisﬁed with the function and cosmesis of the implant and required no further
intervention. Figure 4 is available in color online at www.jsm.
jsexmed.org.

Figure 5. Implant infection. Patient presented after surgery with
pain and suprapubic swelling after placement of dual cylinder semirigid implants, surrounded with Gore-Tex arterial grafts. During an
exploratory operation, 200 mL of milky yellow ﬂuid was discovered
around the base of both prostheses. Intraoperative cultures were
negative, but the patient received intravenous vancomycin and
gentamycin before surgery. Patient tolerated removal of the prosthetic and will be reimplanted after a 6-month waiting period.
Figure 5 is available in color online at www.jsm.jsexmed.org.
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et al4 reported a median implant life expectancy of 4.2 years, and
Falcone et al2 calculated a 5-year implant survival rate of 78% .
Recently, Neuville and colleagues22 published the ﬁrst outcomes data using the ZSI 475 FtM, a phalloplasty-speciﬁc
inﬂatable prosthesis that has been available in Europe since
March 2016. The data from this article were not included in the
aggregate analysis because it was the only study to use a prosthesis designed for phalloplasty and thus cannot be compared
with cis-male prostheses outcomes. This prosthesis offers a larger
area for pubic bone ﬁxation, realistically-shaped hard glans at the
distal end of the prosthesis, and a testicle-shaped pump.22 These
design features address the unique anatomy of the phalloplasty
patient.22 The authors hypothesize that this new design can
potentially improve the lifespan of the prosthesis, improve
penetration with realistically-shaped hard glans, and improve
aesthetic appeal.22
The published outcomes of the ZSI 475 FtM prosthesis reports on data from 20 patients.22 An overall implant revision rate
was determined to be 19.0% (n ¼ 4), of 21 total implants (4
total patient complications).22 These complications included 2
mechanical failures, 1 infection, and 1 malpositioning.22 However, the mean follow-up period was only 8.9 months.22 The
authors report 14 patients answered 3 validated questionnaires
(The International Index of Erectile Function-5, Erectile
Dysfunction Inventory of Treatment Satisfaction, and The Self
Esteem and Relationship questionnaire), as well as 1 nonvalidated questionnaire speciﬁcally analyzing the prosthesis.22
Overwhelmingly, the patients were satisﬁed with their prosthesis (92.8% of patients were “satisﬁed” or “very satisﬁed”), and
85.7% reported penetrative sexual intercourse.22 Overall, the
ZSI 475 FtM seems to be promising, but certainly a larger
sample and longer follow-up is needed.
This study was signiﬁcantly limited by the quality of the
literature available. Inconsistent reporting of demographic data,
outcomes such as tactile and erogenous sensation, urinary health,
patient satisfaction, and ability to engage in penetrative sex,
limited our analysis to mainly descriptive statistical analysis. It
should be noted that few studies reported all variables collected
within the results of this review (eg, successful penetrative sex
reported by 8 studies). The lack of comparative studies reporting
separate outcomes for differing techniques for phalloplasty or
erectile prosthesis placement precluded any meaningful metaanalytical comparisons. The lack of standardized patientreported outcomes measures for gender-afﬁrming surgery
further limited any comparisons of patient-reported outcomes,
such as sexual performance or aesthetic satisfaction. An effort was
made to include studies that reported only on implant outcomes
for trans masculine patients; however, the status of the literature
made that difﬁcult, and, thus, some articles with non-transgender
patients were included. Further research is needed for the
development of patient-reported outcomes in gender-afﬁrming
care, long-term complications after implant insertion, and on
training needed for these complex procedures.40,42-45

Rooker et al

CONCLUSION
Although penile prosthesis implantation in the trans masculine
patient poses signiﬁcant risk of complications, including, but not
limited to, mechanical failure, infection, and malpositioning, it is
still a reasonable and useful method to achieve rigidity necessary
for penetrative sexual intercourse. Cis-male penile prostheses have
been the standard for phalloplasty operations since the procedure’s
conception, but an implant designed to meet the speciﬁc needs of
trans masculine patients may improve outcomes. Standardized
methods of reporting implant outcomes, including sexual function, sensation, and patient satisfaction, should be reﬁned for
future studies. This series can assist patients and surgeons to
evaluate the reported risks and beneﬁts of this procedure.
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