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Abstract: Gender confirmation surgery has a crucial role among transgender individuals. Phalloplasty is
a procedure that uses flaps for phallic shaft creation. Flaps can be classified in free flaps or pedicle flaps and
can be obtained from different donor sites such as forearm, thigh, abdomen, groin, and leg, and upper back.
We conducted a systematic review about surgical flaps for phallic shaft creation in transgender patients.
A systematic review was conducted on PubMed/MEDLINE, Cochrane Clinical Answers, and Cochrane
Central Register of Controlled Trials databases without timeframe limitations. Exclusion criteria included
articles that reported phalloplasty on patients other than transgender, as well as other surgical techniques
such as urethroplasty, vaginectomy, hysterectomy and studies focused on psychosocial outcomes. Two
hundred twenty-eight potential articles were identified in the initial search. Forty-one studies fulfilled the
inclusion and exclusion criteria. Surgical flaps for phallic shaft creation in transgender patients were reported
on 1,391 cases. Microsurgical flaps were the most common (24 of 33). The flap technique most frequently
described was radial forearm flap (15 of 33) followed by Anterolateral thigh flap (7 of 33), Latissimus dorsi
flap (5 of 33), abdominal flap (4 of 33), fibular flap (3 of 33), and groin flaps (3 of 33). The literature on
surgical flaps for phallic shaft creation in transgender patients reflected how challenging the reconstruction
of the phallus is. In summary, there is no universal choice of flap that could be applied to every patient.
Therefore, the surgical approach must be chosen considering surgeon experience, physical examination,
and patient desire. We hope this review supports future studies on surgical flaps for phallic shaft creation in

transgender patients.
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Introduction

Gender confirmation surgery has a crucial role amongst
transgender individuals, especially since this population
is at risk for psychological and physical sequels (1,2).
The complexity of the penis, in terms of its anatomy and
function make phalloplasty a challenging reconstruction
that requires a multidisciplinary approach (3). The ideal
phallic reconstruction should address capacity to void
while standing, sensation (tactile and erogenous), sexual
satisfaction, low morbidity for both receptor and donor
sites, and an aesthetic phallus (4).

The modern phalloplasty surgery started in 1945, with
a report of a female-to-male phalloplasty conducted by Sir.
Harold Gilles, that took thirteen stages during four years (1).
Although numerous surgical techniques have been reported
after that, design of a complete functional phallus is still
pending. In clinical practice, phalloplasty approach has been
chosen taking into consideration multiple factors such as
surgeon experience, patient body habitus, and patient desire (1).
All techniques demonstrate some degree of morbidity and
absence of long-term efficacy (5,6). Complications such as
fistulae and strictures are prevalent, but patient satisfaction
is reported to be high (1,7).

Flap-based approach for phalloplasty seems to be the
best option for gender reassignment surgery. These can
be classified into free flaps and pedicle flaps and can be
obtained from different donor sites such as forearm, tight,
abdomen, groin, and leg. We believe that a summary of
publications on flap-based phalloplasty can support future
studies on the field. Therefore, we conducted a systematic
review about surgical flaps for phallic shaft creation in
transgender patients. We present the following article in
accordance with the PRISMA reporting checklist (available
at http://dx.doi.org/10.21037/atm-20-3527).

Methods
Search strategy

On November 1st of 2019, two reviewers (DB, MTH)
conducted independent searches of the PubMed/
MEDLINE, Cochrane Clinical Answers, and Cochrane
Central Register of Controlled Trials databases, without
time frame limitations. Disagreements regarding article
identification and final selection for inclusion of the
literature were resolved by another reviewer (AJF). Search
was done using the follow key words: Phalloplasty; Penis
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shaft creation; Flap. The bibliographies of the studies that
fulfilled the study eligibility criteria were also examined,
looking for articles not present in our initial search. This
study followed the guidelines outlined in the Preferred
Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA).

Selection criteria

Eligibility criteria included articles reporting surgical
flaps for phallic shaft creation in transgender patients.
Thus, we excluded articles that reported phalloplasty in
non-transgender patients, and those that reported other
surgical techniques such as urethroplasty, vaginectomy,
hysterectomy, erectile device, aesthetic refinements, and
procedures to treat complications of phalloplasty. We
also excluded studies focused on psychosocial outcomes.
Abstracts, presentations, reviews, meta-analyses, and non-
English literature were also excluded.

Data extraction, processing, and statistical analysis

Extracted data included the year of the publication, country,
number of cases, flap type and name. Data extraction from
articles, tables, and figures was performed by two reviewers
(DB, MTH), with the accuracy of data entry confirmed by
an additional reviewer (AJF). Descriptive statistics were
used to describe number of patients and flap type.

Results

Two hundred twenty-eight potential articles were found in
the literature on initial search. Of those 33 studies fulfilled
the inclusion and exclusion criteria (Figure 1, Table I).
Surgical flaps for phallic shaft creation in transgender
patients were reported on 1,391 cases. Authors from
different parts of the world shed light on the topic: Europe
(20 of 33), Asia (7 of 33), North America (5 of 33), and
Middle East (1 of 33). Most of the articles (29 of 33)
reported only one type of surgical technique. Four articles
reported outcome comparison of different techniques.
Twenty-four authors reported microsurgical flaps and 13
authors reported pedicled flaps. The flap technique most
frequently described was radial forearm flap (15 of 33)
followed by anterolateral thigh flap (7 of 33), latissimus
dorsi flap (5 of 33), abdominal flap (4 of 33), fibular flap
(3 of 33), and groin flap (3 of 33).
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Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Diagram.

Discussion

Phalloplasty techniques are still evolving and there is no
universal procedure that can be applied to every patient (1).
Reconstruction of the phallus has demonstrated to be
challenging, especially because of the absence of a substitute
for urethral and erectile tissue (6). In this systematic
review, we noted that a large variety of flaps for phallic
shaft creation in transgender patients were reported, and
authors proposed variation of techniques aiming to improve
outcomes. The two most common flaps reported by
authors were RFFF and AL'T, which corresponds to what is
primarily seen in clinical practice (3).

"The first techniques proposed for phalloplasty used loco-
regional pedicled flaps. Orticochea (41) introduced pedicle
flap phalloplasty in 1970s. The ALT is a flap harvest from
the thigh that is known to be the second most common
approach for phalloplasty after RFFF. The fact it can
be performed as a pedicled flap is considered a surgical
advantage (19). Nonetheless, Felici and Felici (19) reported
6 cases of microsurgical ALT flap in transgender patients.
ALT is innervated by lateral femoral cutaneous nerve and
is has good blood supply (42). It has a hidden donor scar,
allows bigger phallus creation (longer and larger girth) and
has enough rigidity for intercourse (3). However, it might
not be a good fit for a tube-within-a-tube phalloplasty if
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subcutaneous tissue is greater than 1 cm, and the location
of its innervation on the top of the deep fascia predispose
nerve damage during phalloplasty that can harm phallic
sensation (3,6).

Due to the establishment of microsurgical techniques,
flaps from distant areas have become more feasible. Puckett,
Reinisch, and Montie (43) introduced in the 1980s the free
flap phalloplasty. The most common microsurgical flap
performed in clinical practice is the radial forearm (1,3).
Although this flap is known to leave a socially stigmatizing
scar, it has numerous advantages: great innervation from
medial antebrachial cutaneous nerve, reliable vascularity,
and thin tissue thickness allowing reconstruction of phallus
and urethra. RFFF was the most common flap reported in
the literature, present on 15 of 33 articles.

Two other microsurgical flaps for phalloplasty are the
free fibula flap and latissimus dorsi flap. The free fibula
flap is an attractive microsurgical flap due to its rigidity
that allows sexual intercourse. Nonetheless, erosion is
likely to occur and connecting fibula and pubic bone is
problematic (1). Although not common in clinical practice,
latissimus dorsi flaps are still in use. It is a large flap that
promotes a hidden scar. The main disadvantages of this
flap is the absence of innervation, and the fact it does not
allow tube-within-a-tube approach to create penile urethra,
necessary for urethra lengthening, and requires at least
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Table 1 Summary of the studies

Boczar et al. Phalloplasty flaps in transgender patients

Author Year Country Patients Type Name

Meyer et al. (8) 1986 Switzerland None Micro  RFF'

Matti et al. (9) 1988 USA 5 cases Micro RFF'

Gilbert et al. (10) 1992 USA None Micro RFF'

Fang et al. (11) 1994 China 56 cases Micro RFF'

Fang et al. (12) 1999 China 22 cases Micro  RFF'

Kim et al. (13) 2009 Korea 40 cases Micro RFF'

Kintscher et al. (14) 2011 Germany 19 cases Micro  RFF'

Song et al. (15) 2011 Singapore 19 cases Micro RFF'

Garaffa et al. (16) 2016 UK None Micro  RFF'

Wirthmann et al. (17) 2018 Germany 229 cases Micro RFF'

De Wolf et al. (18) 2019 Belgium 37 cases Micro RFF'

Felici et al. (19) 2006 Italy 6 cases Micro ALT*

Rubino et al. (20) 2009 Italy 1case Pedicled ALT*

Holzbach et al. (21) 2011 Germany 1case Pedicled ALT*

Hasegawa et al. (22) 2013 Japan 1case Pedicled ALT*

Morrison et al. (23) 2014 USA 3cases Pedicled ALT*

van der Sluis et al. (24) 2017 Netherlands 19 cases Pedicled ALT*

Ranno et al. (25) 2007 Czech Republic 22 cases Micro Latissimus dorsi flap

Vesely et al. (26) 2007 Czech Republic 22 cases Micro Latissimus dorsi flap

Lin et al. (27) 2009 Taiwan 1 case Micro  Latissimus dorsi flap

Jun et al. (28) 2018 Serbia 1 case Micro  Latissimus dorsi flap

Djordjevic et al. (29) 2019 Serbia 129 cases Micro Latissimus dorsi flap

Zielinski et al. (30) 1999 Poland 127 cases Pedicled Groin flap

Akoz et al. (31) 2002 Turkey. 1case Pedicled Groin flap

Hage et al. (32) 1996 Netherlands 1 case Micro Fibula flap

Dabernig et al. (33) 2006 Germany 5 cases Micro Fibula flap

Papadopulos et al. (34) 2008 Germany 32 cases Micro Fibula flap

Davies et al. (35) 1988 USA 4 cases Pedicled DIEP®

Bettocchi et al. (36) 2005 UK 85 cases Pedicled Suprapubic abdominal wall flap
Hage et al. (37) 1993 Netherlands 28 cases Both  RFFF', SIEP", and rectus abdominis myocutaneous pedicled flap
Baumeister et al. (38) 2011 Germany 269 cases Both  RFFF' (in 2 designs) and groin flap
Ascha et al. (39) 2018 USA 213 cases Both RFFF'and ALT*

Namba et al. (40) 2019 Japan 15 cases Both  RFFF'" and a DIEP® combination

', radial forearm free flap; ¥, anterolateral thigh; $, deep inferior epigastric flap; " ,superficial inferior epigastric flap.
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two-stage reconstructions (28). There have been reports of
the “paradox erection” that allows patients to have sexual
intercourse.

We acknowledge limitations in our study, frequent to
systematic literature reviews, such as the potential bias in
the analysis of the information collected in each article.
We focused on studies reporting surgical flaps for phallic
shaft creation in transgender patients, therefore we did
not include phalloplasty techniques described for other
groups of patients such as trauma that could potentially
be employed on transgender patients. Nonetheless, we
believe that our systematic review adds an overview of the
scientific evidence about surgical techniques of phalloplasty
in transgender patients.

Conclusions

The literature heterogenicity on surgical flaps for phallic
shaft creation in transgender patients reflects how
challenging reconstruction of the phallus is. Currently, there
is no universal procedure that could be applied to every
patient. Therefore, the surgical approach must be chosen
considering surgeon experience, physical examination,
and patient desire. The reported flaps in order of most
commonly found in the literature were: radial forearm
free flap, anterolateral thigh flap, latissimus dorsi free flap,
abdominal flap, fibular free flap, and groin flap. We hope
this review supports future studies on surgical flaps for
phallic shaft creation in transgender patients.
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