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Abstract

Background: The clitorophallus, or glans, is a critical structure in sexual development and plays an
important role in how gender is conceptualized across the lifespan. This can be seen in both the
evaluation and treatment of intersex individuals and the use of gender-affirming masculinizing
therapies to help those born with a clitoris (small clitorophallus with separate urethra) enlarge or

alter the function of that structure .

Objectives: To review the role of testosterone in clitorophallus development from embryo to
adulthood, including how exogenous testosterone is used to stimulate clitorophallus enlargement in

masculinizing gender-affirming therapy.

Materials and Methods: Relevant English language literature was identified and evaluated for data
regarding clitorophallus development in endosex and intersex individuals as well as the utilization of
hormonal and surgical masculinizing therapies on the clitorophallus. Studies included evaluated the

spectrum of terms regarding the clitorophallus (genital tubercle, clitoris, micropenis, penis).

Results: Endogenous testosterone, and its more active metabolite dihydrotestosterone, play an
important role in the development of the genital tubercle into the clitorophallus, primarily during
the prenatal and early postnatal periods and then again during puberty. Androgens contribute to not
only growth but also the inclusion of a urethra on the ventral aspect. Exogenous testosterone can
be used to enlarge the small clitorophallus (clitoris or micropenis) as part of both intersex and
gender-affirming care (in transmasculine patients, up to 2cm of additional growth). Where
testosterone is insufficient to provide the degree of masculinization desired, surgical options

including phalloplasty and metoidioplasty are available.
Discussion and Conclusion: Endogenous testosterone plays an important role in clitorophallus

development, and there are circumstances where exogenous testosterone may be useful for

masculinization. Surgical options may also help some patients reach their personal goals. As
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masculinizing gender-affirming care advances, the options available for clitorophallus modifications

will likely continue to expand and improve.
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Introduction

At the time of birth, one anatomic structure has historically been central to the immediate
postnatal determination of sex (and for many decades, gender). The size of this structure on
prenatal ultrasounds may lead parents to hypothesize elements of their future child’s life course as
well as decision making around everything from names to room color.22 Alteration of this structure
is central to religious identity for some individuals and deeply offensive to others.3= This structure is
the clitorophallus (Table 1).

The clitorophallus is most often referred to as either a penis or clitoris. This reflects the two
most common developmental pathways, typically referred to as male and female. Clitorophallus
size, the presence of other genital structures (e.g., vagina, scrotum), and the location of the urethra
often dictate whether the clitorophallus is referred to as a penis (enlarged, with urethra present to
tip) or a clitoris (small, urethra separate). However, requiring the clitorophallus to be categorized as
either a penis or clitoris masks the range of variation seen in normal human development. Some
persons have a larger clitorophallus with a discretely separate urethra or have a proximal and/or
ventral urethra (e.g., hypospadias).

When there is a variation in the size or structure of the clitorophallus that makes
categorization difficult, it is often referred to as an intersex trait or difference in sexual
differentiation. Many such variations are non-pathologic and do not require acute intervention, and
defaulting to a binary language of clitoris or phallus limits the understanding of the diversity of this
structure’s anatomic size and function.® For example, a baby born with a prominent clitorophallus
that has a urethral opening at the base might be documented as having a “micropenis with
hypospadias” or an “enlarged clitoris.” Both are linguistically and clinically correct, and yet each has
specific gendered outcomes attached. If the infant is labeled as having an enlarged clitoris , they will
likely be said to be presumptively female sex, unless proven otherwise, and both clinical care and
parental education will be provided with that foundation. Alternatively, if an infant is labeled as
having a micropenis with hypospadias, they will likely be presumed to be male, and clinical

counseling will prioritize viewing this structure as a penis in need of modifications.
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Defaulting to language that forces a spectrum of clitorophallus development into binary
options limits the ability of parents, patients, and providers to understand the functionality and
diversity of this androgen-sensitive structure, particularly in the context of anatomical (intersex) and
gender diversity. There is growing evidence that using the size and structure of the clitorophallus to
assign gender and sex can be problematic, as sex and gender are not the same in all persons and sex
is not a binary state.”® Some people with a small clitorophallus may desire a larger one and vice
versa, but sex is not the only predictor of that goal. Individual assessment of and goals for the
clitorophallus also reflect gender identity, functional desires, perceptions of normality,
medicalization, and cultural influence.®1° To explicitly recognize the developmental diversity of the
postnatal structure which develops from the genital tubercle in utero, this study will utilize the term
clitorophallus, unless specifically referencing another study’s data (In practice, clinicians and
researchers should routinely ask individuals to share their preferred terms for any relevant aspects
of their anatomy and use those terms throughout the visit.).

Despite the clitorophallus’ central role in many of life’s milestones and intimate relationships,
it is typically an aside or afterthought in discussions of the effects of androgens on the body. Most
literature on the clitorophallus surrounds early medical and surgical interventions used to address
structural variations, including hypospadias and micropenis. Other research takes places in context
of gender affirming care, where those who are born with a small clitorophallus and separate urethra
may desire to enlarge this structure as a part of masculinization therapies.!!

As our understanding as clinicians improves regarding the nature of sex and gender diversity
it is time to revisit the clitorophallus and understand its origins, development and modifications and
the central role androgens play at each stage thereof. This paper will review the role of testosterone
in clitorophallus development from embryo to adulthood, including how exogenous testosterone is
used to stimulate clitorophallus enlargement in masculinizing gender affirming therapy. To do this,
relevant English language literature was identified and evaluated for data regarding clitorophallus
development in endosex and intersex individuals as well as the utilization of hormonal and surgical
masculinizing therapies on the clitorophallus. Studies included evaluated the spectrum of terms

regarding the clitorophallus (genital tubercle, clitoris, micro-penis, penis).
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Prenatal Development of the Clitorophallus

In early fetal development a limb bud forms made up of endoderm (the cloacal extension for
the urethral plate), mesoderm, and ectoderm and becomes the genital tubercle.!? The genital
tubercle is a projection from within the perineum and exists in many species.'? Unlike other limb
development in the human fetal body, the understanding of the genital tubercle development still
lags behind.? The human genital tubercle has a range of developmental potential ranging from small
to large, containing a urethra or not, irrespective of genotype.'*

The initial development of the genital tubercle is androgen independent, as it begins to form
prior to the synthesis of fetal androgens (in the gonads or adrenals). 13 The structure is first
recognized at 5 to 6 weeks of development. 13 The fetus does not start to synthesize androgens until
between 8 and 10 weeks, and prior to 10 weeks, the genital tubercle is identical in size and
morphology across all individuals. 13 From 9 weeks to 12 weeks the orientation of the tubercle will
change. In a more androgenic environment, the structure will orient 90 degrees to the perineum,
where those in a hypoandrogenic environment will remain parallel. 13 It is not until 12 weeks where
an androgen responsive and exposed genital tubercle grows larger than a structure that is either not
exposed to androgens or not responsive (androgen insensitive).1#

The embryologic endpoint of the genital tubercle is the clitorophallus, which contains several
homologous structures, regardless of developmental pathway. The corporal bodies are a fusion of
the crura which are attached proximally to the inferior pubic rami. 3 They contain sinusoidal erectile
tissue surrounded by the tunica albuginea and are present prior to the presence of androgens.'* All
clitorophallus also contain a glans, where the initial formation is androgen independent. Along the
shaft of the clitorophallus are nerve bundles which run along the corporeal bodies, the densest of
which are just lateral to the midline dorsal arteriovenous bundle, on either side of it.1* Nerve
branches extend up to the glans and around the tunica albugenia.

A fully differentiated (morphologic changes in response to hormones and development)
clitorophallus is typically seen by 16-17 weeks. 1°> The ends of the possible developmental spectrum

are the sexually dimorphic clitoris (small clitorophallus, separate urethra) and penis (large
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clitorophallus, contained urethra). However, due to gradients of androgen exposure, androgen
sensitivity, and other developmental concerns, the clitorophallus can end up anywhere along the
spectra of size and urethral location. These morphologic variants are collectively termed intersex
variations or differences of sexual development. 12 There are, however, no clear guidelines as to
what constitutes a clitoris, what constitutes a penis, and what lies in between. A substantial fraction
of classification relies upon the associated genitalia and clinicians involved (e.g., a large
clitorophallus in someone with a vagina may be termed a hypertrophic clitoris and a small
clitorophallus in the absence of vaginal opening with urethra contained may be termed a
microphallus).t® For the purpose of better describing the developmental spectrum of the
clitorophallus, we will describe the developmental pathways most commonly seen under conditions
of full androgenic exposure, partial androgenic exposure, and little to no androgen exposure.

Androgen exposure is dependent both on the levels of androgens in the fetal environment
and on the presence of functional androgen receptors. From 9-16 weeks, androgen receptors (AR)
are prominent throughout the clitorophallus, particularly in the corporeal body, and ventral
mesenchyme. In those without high androgen exposure, AR are not seen in the area of the
mesenchyme where an androgenized urethral plate would otherwise develop.?®

Estrogen receptor alpha (ERalpha) and beta (ERbeta) are also expressed during this
developmental period, though less prominently so.'> Despite early theories that androgens were the
sole determinator of clitorophallus growth and development, ERalpha has also been found to
influence development.1? In mice, ERalpha has been implicated as acting in opposition to the
virilization potential of androgens in the clitorophallus, as ERalpha mutation models lead to a
virialized clitorphallus.l’ Elevated estrogen exposure during early pregnancy in mouse models will
also result in under-virialized clitorophallus.l” This suggests estrogen receptor activity is necessary
for the inhibition of growth.1? Progesterone receptors are never seen in the embryologic
development of the clitorophallus.?>
Prenatal Clitorophallus Development under Full Androgen Exposure

In those with functional testes and AR, testicular androgens increase significantly after the 8-

10 week period. 131418 At 8-9 weeks of gestation, leydig cells in the newly formed testes will begin to
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form testosterone. This causes the clitorophallus, particularly the corpora cavernosa, to enlarge. In a
fully androgen exposed fetus the clitorophallus will also typically have a urethra contained on the
ventral aspect (see urethral plate, below).

Testosterone, and its more potent metabolite dihydrotestosterone (DHT), are responsible
for growth and development of the genital tubercle into a larger clitorophallus. * DHT is converted
from testosterone by 5-alpha reductase 2 (5aR2), and both 5aR2 and AR are present in the
mesenchymal and epithelial cells of the genital tubercle.'® The genital tubercle also has the ability to
synthesize DHT from a testosterone-independent pathway 1°

While the primary pathway of androgens for virilization arises from the testes, the
alternative “backdoor” production pathway of androgens in the adrenal glands is also thought to be
necessary for virilization of a clitorophallus.?° Although this production is small in comparison to
production within functional testes, it can play a more significant role in individuals with partial

androgen exposure?®

Prenatal Clitorophallus Development under No Androgen Exposure

In persons with minimal to no androgens (including those with AR defects such as complete
androgen insensitivity), the genital tubercle will still elongate slightly.*® It will otherwise remain as a
small glans with a short shaft and a separate urethra (see urethral plate, below). The clitorophallus

will remain parallel to the body wall.3

Prenatal Clitorophallus Development under Partial Androgen Exposure

When the genital tubercle is exposed to some androgens or has defects in the AR (such as
partial androgen insensitivity or 5aR2 deficiency), variations in clitorophallus anatomy can occur. The
type of variation in androgen exposure typically influences the degree of virilization. In those who
have a defective 5aR2 gene, the clitorophallus does not virialize greatly, suggesting DHT is critical to
this process.'2'° Fetuses with AR defects do not exhibit growth of the clitorophallus or incorporation

of the urethra to the same degree as those with intact receptors. 13
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In some patients who have no testicular androgens, they will have virilization greater than
anticipated due to virilization from the adrenal pathway or exposure to maternally produced
androgens.?%22 In congenital adrenal hyperplasia (CAH) the adrenal pathway can produce
significant androgens, leading to clitorophallus growth. Clitorophallus morphology of a typical penis
can be seen in severe hyperandrogenic CAH patients, suggesting the degree of androgen exposure is

related to the degree of morphologic change. 13

Prenatal Urethral Plate Development

Urethral plate development is incompletely understood but thought to be related to endodermal
cloacal epithelium, as described in mammals.?2? It begins at 9-10 weeks’ gestation. This early process
is considered androgen independent as it occurs in both sexes. However the folding of the urethral
plate into a tube, which then canalizes into the clitorophallus, occurs around the time that
testosterone is elevated in an androgen exposed fetus and is considered to be androgen dependent.
14 AR are in both the epithelium and mesenchyme of urethral and vestibular folds of all fetuses, and
ERbeta is found in the urethral plate prior to differentiation.’® In a full androgen environment, the
urethra will typically extend to the tip of the glans; however, variations in this anatomy can occur as
in hypospadias. In cases where the hormonal environment is not dominated by androgens or there is
a disruption in signaling (e.g. due to AR mutations), the urethra will end up along the ventral aspect
of the shaft or at the base of the clitorophallus. In those who will have a vagina, the urethral plate

extends to create part of the vaginal vestibule as well.

The Clitorophallus at the Time of Birth

At the time of birth, the appearance of the clitorophallus plays a key role in the assignment of
infant sex and, as a byproduct, gender.1® Clitorophallus size, association with other genitals (a
vagina, testes), and presence of a ventral urethra often guide those who are evaluating a newborn
for sex determination. Use of the morphology of the clitorophallus to assign sex, and therefore
gender, of child raising originates, in part, within problematic literature suggesting that gender of

raising is fully determinative and that therefore children should be provided with the best surgical
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outcome?d. Although gender of raising is highly correlated with adult gender identity, it is far from
fully correlated. This can be seen in the existence both endosex transgender populations and
intersex individuals who affirm a gender that does not correlate with how they were reared?324,

Some researchers have proposed that prenatal androgen exposure affects not just the
structures of the clitorophallus but also the brain, and thereby the development of a male or female
gender identity. While there is evidence to support this hypothesis, it is difficult to disambiguate the
role of non-androgenic effects on identity formation, including both the sex of rearing and the
effects of clitorophallus anatomy on self-conceptulatization®2>26, Emerging expert opinion in
intersex care recognizes that it is not currently possible to conclusively determine a child’s future
gender identity at the time of birth, regardless of their hormonal exposure, chromosomal structure,
or genital anatomy.©

The clitorophallus of a neonate with functional ovaries and no androgenic exposure in utero
is typically the smallest, with a separate urethra. The size can vary at time of birth from 3.7mm-
7.7mm in length, depending on features of the population studied including race and gestational
age.?’-3* The length of a clitorophallus of a patient born with functional testes and AR is typically
3.5cm, with a urethra on the ventral aspect.3> Micropenis is a term used for a cllitorophallus that is
considered > 2.5 standard deviations (SD) smaller than a fully virialized clitorophallus but that still
typically has a ventral urethra.’

The Prader scale is used to describe the degree of virilization of the clitorophallus at the time
of birth and includes evaluation of both size and urethral location3®. Stage 0 is considered a small
clitorophallus, separate urethra (non-virialized). Prader 5 is considered fully virialized. The
clitorophallus regardless of size and presence of urethra has the potential for erogenous sensation
and orgasmic function.8

Neonates who have functional testes typically undergo a minipuberty at around age 3
months. This involves an activation of the hypothalamic, pituitary, gonadal axis, leading to a peak
production of testosterone that approaches adult male levels.3” During this time there can be an
enlargement of the clitorophallus. One study has shown that clitorophallus length and growth are

both positively correlated with the peak level of testosterone seen in the minipuberty, with an
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increase in clitorophallus size occurring from birth to 3 years (from mean 3.5 to 4.5cm) and the
maximum velocity from birth to 3 months (one millimeter of growth per month).38 A study of
testosterone replacement therapy in infants has shown that exogenous gonadotropins can
stimulate this minipuberty and induce clitorophallus growth (increasing median size from 2cm to

3.8cm), through upregulation of endogenous testosterone production in the testes.3’

The Clitorophallus at the Time of Puberty

The majority of clitorophallus growth occurs during puberty, which is the next time period of
androgen exposure in cisgender, endosex males. In a large study of six thousand cisgender, endosex
males, mean penile length prior to age 10 was less than 5cm and increased steadily following the
onset of puberty until roughly age 16, with a mean penile length around age 19 of 9 to 10cm.3° This
growth is thought to be predominantly driven by endogenous hormones.
In persons with a small clitorophallus and vulvovaginal tissue, little is known about those structures’
androgen receptivity beyond the neonatal period, although there is an abundance of AR present in
these tissues.*® Increasing androgen levels increases the mRNA expression of AR, and mouse
models following oophorectomy have decreased AR expression, with increased expression when
androgens were provided. In ovariectomized rats, administration of estradiol also decreases AR
staining, suggesting there is cross regulation amongst the sex steroids and their receptors.*® Despite
this the clitorophallus does not grow significantly in the pubertal time frame in someone with low
androgen exposure. Although there is substantially less data than for the high-androgen population,
the average length of the clitorophallus in a low-androgen population has been reported as ranging

from .3-1.2cm*143,

Using Exogenous Androgens to Modify the Clitorophallus

Clitorophallus Modifications in Patients with Intersex Traits or Differences in Sexual Development
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Exogenous testosterone has been used to modify the clitorophallus in both the context of
differences of sexual differentiation and gender affirming care. Infants diagnosed with micropenis
have been offered short courses of parenteral testosterone enanthate once a month for 3 months to
try and increase size.** This is typically done around the time of the aforementioned mini puberty.
Additional prepubertal treatment is typically avoided to limit the risk of early puberty development
or negative effects on final height (through premature closure of the epiphysial plates).

Studies have compared parenteral testosterone to topical testosterone and topical DHT in these
cases and found no superiority in any one regimen.**4> Long term data is lacking in how and if these
postnatal regimens impact final penile growth and outcomes are conflicting. One study found that
those with a micropenis had greater growth velocity at the time of puberty compared to their peers,
but that hormonal therapy didn’t ultimately affect length.*® In those who do receive supplemental
androgens prepubertally, it is unclear whether the catch up growth they experience is due to
endogenous hormones or the pretreatment.*’—%°

Testosterone has been used prior to hypospadias repair, with the thought that it might improve
outcomes by temporarily promoting clitorophallic growth and improved blood supply.3® The
average age of repair typically occurs at 4-18 months of age.>® A number of studies have looked at
presurgical administration of testosterone and found variations in outcomes regarding penile length
change (1.01 to 2.7cm) and glans circumference enlargement (2.74 to 3.77cm). 3>51758 However,
others have found no difference in changes in size.3> Dosing in these approaches also varies, with
some papers suggesting a fixed dose vs a weight based dosing schedule. It remains unclear how and
whether any measured change influences adult clitorophallus size and whether changes are additive
to pubertal androgen exposure or nullified by the changes seen at time of puberty. Most studies

have a mean follow up of 7-35 months, which does not allow for observation into puberty.>®

Clitorophallus Modifications in Gender Affirming Care
To date, no studies have shown that topical or parenteral testosterone on someone with
testes and an intact hypothalamic pituitary gonadal axis can definitively affect long-term

clitorophallic growth. This may be due to a combination of factors including the maximization of
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potential growth during pubertal exposure to high androgens and the saturation of AR in the phallus
from endogenous testosterone. In contrast, prior to, or in the absence of, the initiation of gender
affirming androgen treatment, transmasculine individuals have clitorophallus that are relatively
androgen-naive. The exceptions are those transmasculine persons with endogenous,
hyperandrogenic, intersex variations, such as congenital adrenal hyperplasia, where circulating
androgen levels pre and post pubertally may be higher than in someone without those variations.
Such individuals may experience, or have experienced, various levels of clitorophallus enlargement
due to endogenous hormones.®°

Gender dysphoric individuals born with a small clitorophallus may desire to enlarge or alter
the function of this structure as a part of masculinization therapies.'! When persons utilize
parenteral testosterone for the purposes of gender affirmation, the clitorophallus does enlarge.
Enlargement typically occurs within the first years of treatment with maximal growth seen at two
years. The clitorophallus volume has been noted to increase four to eight times, and the length can
increase as well.®! Studies have found enlargement of the clitorophallus of up to 3.83-4.6cm over 1-2
years of systemic testosterone treatment.®2%3 It has been suggested that earlier exposure to
androgens by patients translates into greater growth. 1 There is presently no data to suggest that
androgen levels above cisgender, endosex male ranges lead to additional growth.

There is substantial interest in the question of whether the application of topical
testosterone or topical DHT, on top of parenteral testosterone, can lead to additional clitorophallus
growth. To date, there have been no studies of topical DHT on clitorophallus size in transmasculine
persons. Data as referenced above in cisgender, endosex males has not shown the addition of
topical testosterone to parental testosterone to improve clitorophallus growth.®* However, the
hormonal history is different enough in transmasculine persons that a need for formal research is
indicated.

Patients may also be interested in using topical testosterone or DHT (not available in the US)
to enlarge the clitorophallus when they are not utilizing systemic testosterone with the intended
goal of only instituting local changes. While this has not been studied directly in transmasculine

persons, topical testosterone has been used in the genitals of persons with lichen sclerosis. While
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clitorophallus enlargement has been noted in these studies, they have also found systemic changes
seen with testosterone, suggesting that application of topical testosterone to the clitorophallus may
still induce systemic effects.®® Therefore, individuals wishing to avoid the systemic effects of
testosterone should be warned that even local application of testosterone may lead to such

changes.

Clitorophallus Enlargement and Modification Surgeries

There are limits in the extent of modifications of clitorophallus size and function that can be
accomplished using exogenous testosterone. Those individuals who desire structural and functional
changes beyond those achievable with hormone therapy may seek out surgical options. Phalloplasty
is rarely offered for intersex and endosex men with penile insufficiency, although it is an option%6.67,
In contrast, reconstructive genital surgery for transgender men has gained popularity over the past
several decades with social progress, increased visibility & acceptance, and improvements in

insurance coverage around the world.

Counseling and Preoperative Considerations

Transmasculine patients who are interested in genital surgery as part of their gender
affirmation care have two major options: metoidioplasty and phalloplasty. Phalloplasty involves the
use of distant tissue transfer (regional or free-microvascular flap) to create a neophallus to allow the
patient the possibility of both voiding in the standing position and participating in sexual
penetration®®%. Metoidioplasty, in contrast, utilizes the enlarged clitorophallus as the body of the
neophallus while adding local tissues to reconstruct into a structure that appears more congruent
with expectations of a penis. Metoidioplasty typically includes urethral lengthening so that
individuals can urinate while standing, but individuals may not have sufficient length to engage in
penetrative intercourse’®. Certain metoidioplasty techniques require a minimum clitorophallus
length prior to surgery, and some surgeons use vacuum stretching and other external protocols to

maximize clitorophallus length both prior to and after surgery.”®
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Patient intentions for clitorophallus use are highly variable and need to be assessed
individually. The patient should be asked to rate components of their goals and desires such as
outward appearance, standing while voiding, sexual penetration, orgasm, and donor site
considerations (for phalloplasty). These goals can then be translated into informed decision-
making’!. Patients whose desires fall outside the typical requests should be further vetted and
assessed to understand how those desires reflect and interact with their gender identity and
psychosocial readiness. Some patients feel best with anatomy that has both penetrative and
receptive potential and may request specific sub-procedures. These patients may experience a drive
to feel more whole by resolving gender dysphoria, or perhaps feel improved by achieving gender
euphoria. The World Professional Association for Transgender Health (WPATH) provides guidelines
regarding the assessment and preparation of patients seeking gender affirmation surgery.”?
Regardless of patient goals, adequate clinical and psychosocial preparation for gender affirming

surgeries is critical for good outcomes and minimal complications.

Metiodioplasty

The history of Metoidioplasty technique goes back to 1996 where it was first offered as an
alternative to phalloplasty’3. The core purpose of this procedure is to provide patients with the
ability to void in the upright position through utilizing modified hypospadias techniques on the
enlarged virialized clitorophallus. Typically, metoidioplasty is done in a single stage, but some
modifications and revisions may be required later on.

There are several surgical techniques for metoidioplasty, and the majority of surgeons
perform vaginectomy, urethral lengthening, and scrotoplasty during this procedure. Incorporating
reconstruction of the scrotal sac with placement of testicular implants at the time of the initial
surgery allows for a single stage procedure. All metoidioplasty techniques include resection of the
suspensory ligaments, which allows the clitorophallus to be stretched and repositioned in a higher
position on the pubis symphysis, closer to the position of the cisgender, endosex male clitorophallus

(penis) on the pubis symphysis. The major differences between the metoidioplasty techniques are
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around the urethral lengthening component and not on the exteriorization and stretching of the

enlarged clitorophallus. This portion of the procedure is sometimes described as “clitoral release.””°

Phalloplasty

The desire to stand to void is the primary reason why people seek metoidioplasty. However,
phalloplasty may be desired by patients for a number of reasons. Specific goals for phalloplasty may
affect technique and flap choice, although the radial forearm free-flap phalloplasty is generally
considered to be the gold standard for care’4. Different surgeons stage their phalloplasty surgeries
differently, and there is no clear data on how staging affects outcomes

Reported phalloplasty outcomes are generally satisfactory though most researchers have not
assessed long term patient health-related quality of life or satisfaction using validated instruments.”>
High satisfaction and low regret has been reported in a few studies, but most research focuses on
complications of these procedures.”®’” Most reports present high urethral complication rates as the

most common problems including strictures, fistulae, and diverticula, and these may require surgical

repa i r.75,78—80 81

Sexual Function of the Clitorophallus

The clitorophallus can play an important role in sexual function. Many individuals with a
small clitorophallus experience the clitorophallus as a primary site of sexual pleasure, and
stimulation of the clitorophallus may be required for some people to achieve orgasm®283, In its
native state, the small clitorophallus has erectile function, although it is rare that the length
achieved is sufficient for individuals to achieve sexual penetration.

Although sexual penetration is not of interest to all individuals who seek modification of the
small clitorophallus, it is important for some.”** Individuals considering metoidioplasty should be
advised that they should not anticipate sufficient length after surgery to engage in unassisted
penetration, although some metoidioplasty patients do achieve this goal’®. Some individuals who

wish to maintain native erectile function in their clitorophallus, and/or avoid some of the
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complications of phalloplasty, may choose to use a strap on or adhered phallic prosthesis to engage
in sexual penetration after metoidioplasty, clitoral release, or hormone enlargement.

The neophallus created by phalloplasty does not have native erectile function. Therefore,
individuals who wish to engage in sexual penetration with their phallus will need to use a penile
prosthesis. Both internal and external prostheses are available, although the only published research
is on internal devices.

There are two primary types of internal prostheses, malleable and inflatable. Both inflatable
and malleable prostheses have high rates of failure and other complications in transmasculine
patients.8> Reports suggest that a substantial number of devices are removed and/or replaced within
the first few years, due to mechanical or other problems. Common non-mechanical complications
include infection, migration, and erosion of the device through the neophallus, and a recent
systematic review of implants found that complications occurred in 36 percent across all implant
types.® Failure rates are higher in transgender than cisgender, endosex males in part because these
devices were not initially designed for use in the neophallus (Also thought to be related to
diminished sensation of the neophallus, which can result in higher risk of trauma/damage).
Researchers are also developing prostheses specifically for use after phalloplasty, although it will

likely be some time before such devices reach the market.?’

Conclusion

The clitorophallus can be an important part of an individual’s anatomy. It has the highest
concentration of nerve endings in the human body, has the ability to become erect, and can
contribute to pleasure and orgasm. Much of the development of the clitorophallus is driven by the
presence of and response to androgens. Prenatally, this leads to a range of development from the
small clitorophallus with external urethra, commonly referred to as the clitoris, to the larger
clitorophallus with a ventral urethra, commonly referred to as the penis.

There is mixed evidence about the use of exogenous testosterone to affect the size and
function of the clitorophallus. Where people desire changes to their clitorophallus to affirm their

gender identity, there are several options. Androgens can be used to enlarge the clitorophallus.
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Surgical modifications can be used to change both its size and function, include releasing the fascia,
moving the clitorophallus to an anatomic location in line with a penile location, elongating the
urethra along the dorsum, and creating a full neophallus. There is less data about the success of
using exogenous testosterone on individuals with functional testes, including those with various
intersex traits.

Further research is needed to understand the psychological and physical (including urinary
and sexual) outcomes of various clitorophallus modifications as well as the reasons people do and
do not choose various options. Additional research is also needed to understand which if any post-
pubertal hormonal therapies are superior in achieving clitorophallus enlargement in transmasculine

individuals with minimal prior androgen exposure.
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Table 1: Definitions

Term Definition

Clitorophallus A unifying term used to describe the postnatal structure which

develops from the genital tubercle in utero. This structure may
grow in response to androgens pre- or post-natal and may also
have a urethra along the ventral aspect. It is typically referred to
as the clitoris in endosex females and the penis in endosex

males.

Clitoris The term typically used when the clitorophallus is small, without
long corpus cavernosa and without a urethra on the ventral

aspect (as in many endosex females).

Penis The term typically used when the clitorophallus is larger (10cm),
with long corpus cavernosa and with a urethra along the ventral

aspect which emerges at the glans (as in many endosex males)

Intersex Someone whose genitalia, hormones, internal reproductive
anatomy, or chromosomes, do not align with what is expected of

the male-female sex binary.

Endosex Someone whose genitalia, hormones, internal reproductive
anatomy and chromosomes align with what is expected of the

male-female sex binary

Transgender Someone whose gender identity does not align with what is

expected of their assigned sex at birth.

Cisgender Someone whose gender identity aligns with what is expected of

their assigned sex at birth.

This article is protected by copyright. All rights reserved



This article is protected by copyright. All rights reserved



This article is protected by copyright. All rights reserved





