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Abstract
Over the last decade, we have witnessed considerable progress in gender dysphoria (GD) terminology in an attempt to better
describe the condition based on certain criteria. The ever-increasing social acceptance and destigmatization of children and adoles-
cents with GD have resulted in an increased number of transgender individuals seeking endocrine care. In addition to terminology
and diagnostic criteria, the tremendous progress of genetics and neuroimaging has enabled us to have a deeper understanding of the
complex pathogenesis of GD. Although helpful guidelines for treatment with GnRH analogs and gender-affirming hormones have
been proposed, several challenges and controversies still exist. In this article, the current knowledge about GD in adolescents is
reviewed, with particular emphasis on terminology, clinical manifestations, and epidemiologic data. The neurobiological basis of the
condition is presented, and both hormonal treatment and mental issues of transgender individuals are discussed. Undoubtedly,
further research will optimize the diagnostic and therapeutic approach of children and adolescents with GD.
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Introduction to terminology in gender
dysphoria

The past decade has witnessed a rapid evolution in gender
dysphoria (GD) terminology, a disorder initially termed gender
identity disorder, then gender dysphoria (DSM-V), and, most
recently, gender incongruence (ICD-11). Gender incongruence
is characterized by a marked and persistent incongruence be-
tween an individual’s experienced gender and the assigned sex.
Gender variant behavior and preferences alone are not a basis

for assigning the diagnosis in this group [1]. These changes in
nomenclature reflect changes in how the condition is perceived
within both the medical profession and the public domain.
Expert professionals working in specialist centers have moved
away from definitions relating to psychiatric disorders, which
has aided demedicalizing individuals [2]. Currently, the term
GD is most commonly used and refers to the distress that
may accompany the incongruence between one’s experienced
or expressed gender and one’s assigned sex at birth [3]. The
terminology applied to gender dysphoria still remains confus-
ing for non-specialists but continues to be a key to our under-
standing of the clinical presentation. Biological sex, gender
identity, and gender presentation should be considered separate-
ly so as to best comprehend the whole.

Biological sex is determined by the karyotype (classically,
either 46,XX in females or 46,XY in males) and the reproduc-
tive organs of the individual. Gender identity is the inner un-
derstanding and perception of oneself as a man or a woman or
anything along the spectrum between them. Gender presenta-
tion is how we express our gender on the male to female scale.
Additionally, gender presentation is influenced by culture and
norms in society [4, 5]. The expected perception is that all
three terms should be in agreement with one another in an
individual; however, sometimes this expectation is not mani-
fested in reality [6]. In GD, the person’s gender identity and
biological sex are inconsistent, resulting in marked distress,
which is heightened at onset of puberty and the associated
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development of secondary sex characteristics [3]. The distress
can be so debilitating that it can hinder normal development
and activities of daily living, often resulting in depression,
suicidal ideation, and drug use. Access to treatment, including
psychotherapy, hormones, and surgery, improves prognosis
[4].

Clinical manifestations

Children may express a dislike of their sex characteristics and
a desire for the characteristics of the experienced gender.
Cross-dressing, cross-gender roles in plays, preference for
toys and activities of the other gender, friends of the opposite
gender, and rejection of cultural gender roles are all commonly
reported and currently used as diagnostic criteria for GD [3,
7]. Difficulties in childhood often arise from social intolerance
and resultant poor social relations with peers, as well as neg-
ative psychological outcome in children with GD [8]. A cross-
national study carried out in Canada and the Netherlands in
children with GD showed more emotional problems and
poorer peer relations in the former country than in the latter.
Good peer relations were of more importance than IQ, social
status, marital status of parents, and ethnicity as predictors of
positive emotional outcomes in children with GD [9].

Importantly, young children may or may not continue to
identify themselves as transgender in adolescence and adult-
hood [10]. Indeed, gender incongruence will desist by early
adolescence for the majority of them [11, 12]. Several studies
have shown that the percentage of “persisters” lies between 10
and 39% [7, 13]. Therefore, medical treatment should be con-
sidered for those adolescents with GD that persists or even
intensifies when Tanner breast or genital stage is 2 [14].
Steensma and collaborators have demonstrated that the critical
time period for GD persistence or desistence is between the
ages of 10 and 13 years [13]. Important factors that have been
associated with persistence of GD in adolescence/adulthood
include the severity of symptoms of GD; the persistence, insis-
tence, and consistence of statements; and behaviors in child-
hood, as well as a strong tendency to report their gender [15].

In recent years, clinicians have seen an ever-increasing
number of postpuberty cases of GD in birth-assigned females
with rapid-onset clinical manifestations. This new phenome-
non, termed “rapid-onset gender dysphoria” (ROGD), has
been described by parents who have reported in online panels
that their adolescents displayed a sudden or rapid onset of GD
without having had a history of gender variance during child-
hood [16, 17]. Of note, clinical features suggestive of GD
were observed in adolescents within a group of peers, with
several members becoming gender dysphoric. In addition, ad-
olescents with ROGD were characterized by an intense im-
mersion in social media, suggesting an influence by peers and
the Internet in triggering GD [16, 17]. Lisa Littman was the
first to investigate ROGD in a systematic fashion, in 2018.

Littman collected 256 parent-completed surveys, which
showed that the majority of adolescents with ROGD were
birth-assigned females (82.8%),with amean age of 16.4 years.
In addition, there was a high percentage of mental health dis-
orders or neurodevelopmental disabilities, as well as several
psychosocial stressors, which preceded the onset of GD.
Furthermore, both mental health and the adolescent-parent
relationship were worsened when GD “came out” [16].
Littman’s study received both supportive and non-supportive
comments, leaving space for further future studies on this new
clinical phenomenon [17–20].

Epidemiology of GD

The prevalence of GD according to published reports is highly
variable. Several studies in children and adolescents have
shown a prevalence of GD of between 1.2 and 2.7%, although
a relatively high percentage of the participants answered that
they did not understand the question [21–23]. In DSM-V, the
prevalence in adulthood for birth-assigned males with GD
ranges between 0.005 and 0.014% and for birth-assigned fe-
males with GD between 0.002 and 0.003%. These published
prevalence rates are assumed to underestimate true preva-
lence, as there is ascertainment bias in how these data are
collected due to the inclusion only of those individuals who
seek treatment in a specialist center. Individuals will not be
included if they do not seek treatment or if they receive treat-
ment outside of a specialist center [3]. Self-reported preva-
lence rates of 0.5–1.3% have also been documented [10, 24].

There are geographical differences in the prevalence of gender
dysphoria relating to cultural norms and differences in diagnostic
criteria internationally [6]. In addition, there has been a signifi-
cant increase in individuals with GD presenting to specialist
clinics [17, 25–27]. Over the last 6 years, the rate of individuals
seeking reassignment has risen by 18% per year (95% CI 1.08–
1.30). Moreover, the age of help-seeking is younger. Several
explanations have been proposed, including increase in popula-
tion prevalence, change in help-seeking behavior, raised public
awareness along with increased media presentation, the Internet
as a source of information and support system, LGBTQ support
groups, campaigns for transsexual rights, reduced discrimination,
greater awareness of GD among health professionals, and ad-
vances in understanding the cause of GD [28].

In addition to these epidemiological changes, there has
been a shift in the sex ratio among individuals with GD. In
2015, Aitken and collaborators found that the birth-assigned
males to birth-assigned females ratio was 2.11:1 for the years
1999–2005 in Toronto, whereas the sex ratio changed to
1:1.76 from 2006 to 2013 [29].Most of the subsequent studies
have demonstrated a clear shift in the sex ratio favoring birth-
assigned females [26, 27, 30, 31]. However, since the “true
prevalence” of GD is unknown, safe conclusions cannot as yet
be extracted.
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Nevertheless, it is clear that the number of children and
adolescents with GD who seek professional help is rising
and the age of presentation is decreasing. Taking into account
the growing numbers, there is a need for further research into
the etiology of GD, the determination of which is highly likely
to improve health outcomes among GD individuals [32].

The neurobiological basis of GD

The possible etiologies of GD have been investigated by stud-
ies in several areas: structural neuroanatomy, functional neu-
roimaging, genetics, and exposure to prenatal androgens
(Fig. 1). However, a possible limitation of the studies per-
formed so far might be the small number of participants.
Furthermore, in some studies, the subjects were considered
as homogenous, whereas young people with GD may belong
to multiple subgroups [33]. It is also possible that all the eti-
ologic factors discussed below are interconnected. For exam-
ple, brain structure and functionality might be related to pre-
natal androgen exposure, while genes can influence neuro-
anatomy. The studies presented below show that GD does
not concern psychological functioning alone but is a complex
interaction of different variables, such as neuroanatomy,
genes, and hormones [34].

Structural neuroanatomy

Studies in structural neuroanatomy or functional neuroimag-
ing comparing cisgender and transgender individuals have
been inconclusive with often conflicting results.

Several areas in the brain have been postulated to show
differences between individuals with and without GD, includ-
ing the bed nucleus of the stria terminalis, the hypothalamic

uncinate nucleus, kisspeptin-expressing neurons, and the pu-
tamen. The bed nucleus of the stria terminalis (BSTc) differs
between cis-males, cis-females, and trans-females (Fig. 2),
whereas the BSTc was of similar size and had similar neuronal
numbers in trans-females and in cis-females [35]. The BSTc is
innervated by somatostatin-expressing neurons, of which cis-
females have similar numbers to those of trans-females, while
cis-men had almost twice as many somatostatin neurons as
cis-women. Trans-males had similar neuron numbers to those
of cis-men. Hormone therapy in adulthood had no influence
on neuron numbers [36].

The hypothalamic uncinate nucleus is composed of several
subnuclei of which the interstitial nucleus of the anterior hy-
pothalamus 3 (INAH3) and 4 (INAH4) were found to have
sex dimorphism (Fig. 3) [33]. INAH3 was larger in volume
and in neuron number in cis-males compared to cis-females.
In trans-females, both the volume and number of neurons in
INAH3 were similar to cis-female subjects, and, conversely,
the trans-males had similar INAH3 volume and number of
neurons compared to the cis-males. Since treatment with tes-
tosterone in trans-males had been discontinued 3 years prior to
the sampling, it was inferred that the similarity to the INAH3
in cis-males was not a consequence of the acute activating
effect of androgens [33]. Taking into account that no differ-
ence was found in INAH3 volume and number of neurons
between pre- and postmenopausal cis-females, the authors
speculated that estrogen treatment in trans-females would
have no effect on the presentation of their INAH3. The authors
concluded that this sex reversal of the INAH3 in transgender
subjects could be partly a marker of an early dysfunction in
sex differentiation of the brain [33]. In the same study, the
shape and size of the INAH4 were investigated. In cis-male
subjects and in trans-males who received testosterone, the
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INAH4 was elongated, whereas it is spherical in cis-female
subjects [33]. Further studies are required to elucidate the role
of the alterations of the INAH4 in GD.

In addition to BSTc, INAH3, and INAH4, research has
focused on the role of the hypothalamic kisspeptin system in
transgender individuals. Taziaux and collaborators studied
kisspeptin expression in the infundibular nucleus of postmor-
tem hypothalamic tissues [37]. They found that the number of
kisspeptin-expressing neurons was similar in cisgender fe-
males and transgender females, as well as in cisgender males
and transgender males, suggesting that the brain sex (repre-
sented by kisspeptin neurons) and the body sex features can
develop in opposing directions [37].

The putamen has also been proposed as a region of the brain
showing sex dimorphism. A study including 24 transgender
females, 30 cisgender males, and 30 cisgender females who
underwent magnetic resonance imaging (MRI) showed that
the volume of gray matter in transgender females was mostly
similar to that of the cis-male group. However, the putamen in
trans-females was found to be larger than that of cis-males and
within the expected volume of cis-female subjects. The trans-
gender group had not received any hormone therapy prior to the
study, indicating that exogenous hormones could not be the

reason for the difference [38]. In another study, 12 transgender
females, prior to hormonal therapy, were examined using a
positron emission tomography scan and were found to have
different activation in the left putamen from that of a cis-male
subject when smelling odorous steroids [39].

Challenging the above studies, a study published in 2011
inspected the gray and white matter, hemispheric asymmetry,
and volume of the hippocampus, thalamus, caudate, and pu-
tamen, concluding that the brain of transgender females is
structurally similar to that of cisgender males. Furthermore,
there was an asymmetry of the right hemisphere volume that
was detected both in cis-males and in trans-females, while
there was symmetry between the two hemispheres in cis-fe-
males. The study, however, found a difference in putamen and
thalamus volumes, which were smaller in the trans-females
compared to the cis-male and cis-female groups. The authors
suggested that gender dysphoria may relate to a network of
changes and not to a single structure dimorphism [40].

Functional neuroimaging

Functional resting state networks have been studied, and dif-
ferences have been found in individuals with GD. In one
study, the resting state functional magnetic resonance was
measured in both transgender male and transgender female
subjects during GnRH agonist therapy and again 4 months
after gender-affirming hormone therapy, and was compared
to cisgender female and cisgender male control groups. In
the working memory network, cis-males had greater function-
al connectivity (FC) than cis-females in the right caudate nu-
cleus. There was no difference between the two transgender
groups. The addition of gender-affirming hormone therapy or
circulating endogenous sex steroids did not affect FC. It was
concluded that cis-females and cis-males have a difference in
the right working memory network, but this difference is
smaller in transgender individuals [41].

In addition, functional MRI has been used to explore the
FC patterns of resting state networks in the brain of prepuber-
tal and adolescents with gender dysphoria and non-gender
dysphoric peers. In the networks tested, there were GD-
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specific and sex-atypical patterns in adolescents with GD.
However, these differences in FC were not found in prepuber-
tal children with GD, which may indicate that the differences
arise in puberty [42].

FunctionalMRI has also been used to show differences in a
group of transgender females before and after gender-
affirming hormone therapy, compared to cisgender male con-
trols. Schöning and collaborators studied the patterns of brain
activation associated with a mental rotation task in 11 trans-
gender females before receiving gender-affirming hormone
therapy, and 11 transgender females during hormone therapy,
compared to cisgender men [43]. FunctionalMRI showed that
the mental rotation network was activated in all groups; how-
ever, cis-males showed higher activation in the left parietal
cortex, where both transgender groups displayed stronger ac-
tivation in the temporo-occipital regions [43]. According to
the authors of the study, these results show that differences
between cisgender men and transgender individuals exist a
priori and remain stable during hormonal treatment.

Genetics

The role of genetics in the etiology of GD has been investi-
gated through family or twin studies and associations between
GD and specific mutations or polymorphisms in genes related
mostly to sex hormones.

Almost 20 years ago, Green suggested that genes may have
a role in the etiology of GD in families in which there is co-
occurrence [44]. In his study, 10 sets of siblings or parent-child
pairs with GD were described, indicating that a genetic factor
might be involved in GD in such cases [44]. A subsequent
study investigating the familial occurrence of GD in non-twin
siblings showed that siblings of a transgender subject have a
very low possibility of also having GD [45]. To explore the
genetic role even more closely, a concordance rate for GD in
either monozygotic or dizygotic twins was established [46, 47].
In both studies, the frequency of concordance of GD was much
higher in the monozygotic twin group than in the dizygotic
twins, suggesting a role of genetic factors in GD.

Although most studies found minimal clinical utility of
(molecular) karyotype in the work-up of children and adoles-
cents with GD [48, 49], a recent cytogenetic analysis of kar-
yotypes in 444 transgender females and 273 transgender
males in Spain demonstrated a five times higher incidence of
cytogenetic alterations in individuals with GD compared to
the general population [50], whereas a study of a similar num-
ber of adolescents found no increase in karyotype variations
[27]. Using G-banding and high-resolution microarrays, the
authors found a significantly high frequency of
Klinefelter syndrome and a 17q21.31 microduplication
of 572 Kb, which included the KANSL1 gene [50].
Future studies are needed to shed light on the role of
cytogenetic defects in the pathogenesis of GD.

Assuming that GD is a consequence of altered sex differ-
entiation of the brain, it is worth considering which factors
might play a role in early brain development [51]. Animal
experiments have shown the influence of testosterone on sex
dimorphism in fetal brain development, leading investigators
to postulate that this effect could be mediated via the androgen
receptor (AR) or estrogen receptor (ER) [52]. Three polymor-
phisms were investigated for their role in the development of
GD among 29 transgender females and 229 cisgender male
controls, namely, CAG repeat sequence in the first exon of the
AR gene, tetra nucleotide repeat polymorphism in intron 4 of
the aromatase gene, and CA repeat polymorphism in intron 5
of the ERβ gene. The only difference found was the mean
length of ERβ repeat. There was a partial effect for all three
polymorphisms and an effect of the interaction between AR
and aromatase gene polymorphisms on the occurrence of GD.
Less active AR enhanced the occurrence of GD, as occurs in
complete androgen insensitivity syndrome in which individ-
uals identify as females [53].

In a similar study, investigators studied the link between the
development of GD in transgender females and gene variants
known to be related to under-masculinization or feminization
[54]. CAG repeat length in the AR gene, CA repeat length in
the ERβ gene, and TTTA repeat length in the CYP19 gene
were tested in 112 transgender females and 258 cisgender
male controls. In the transgender group, the AR repeat length
was longer than in the control group. The AR repeat length is
known to be associated with a weaker affinity of AR to tes-
tosterone during development [55, 56]. In contradiction to the
previous study, no effect of the interaction due to the length of
the three genes on GD was found; however, the study also
supports the role of AR gene in GD. Additional large studies
aiming to find polymorphisms in candidate sex hormone-
related genes, encoding androgen receptor (AR), estrogen re-
ceptors alpha (ERα) and beta (ERβ), aromatase (CYP19), and
progesterone receptor (PR) have failed to show any genetic
relation to GD susceptibility [57, 58].

Similarly, studies in transgender male individuals
have attempted to identify a role for the sex hormone-
related genes ERβ, AR, and CYP19A1 on the develop-
ment of GD in transgender males. A sample of 273
transgender males and 371 cisgender female controls
was tested for the CA repeats in intron 5 of ERβ, the
CAG repeats in exon 1 of AR, and the TTTA repeats in
intron 4 of CYP19A1. The length of the ERβ gene was
higher in the transgender group compared to the control
group. The study also concluded that the chance of
developing GD had a higher odds ratio, i.e., 2.001
[1.15–3.46] in the homozygote of long alleles. A possi-
ble mechanism might involve the fact that greater length
might lead to increased transcription of the receptor.
Subsequently, the higher activation might cause less
feminization of the female brain [59].
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So far, the evidence for a role of sex hormone-related genes
is conflicting. This might result from the small sample groups
and heterogeneity in the transgender population in terms of the
onset of gender dysphoria (either before or after puberty) and
their sexual orientation [60]. To investigate a more homoge-
nous group, the AR, ERα, ERβ, and CYP19A1 genes were
tested in a twofold subject control analysis: 549 transgender
females were compared to 728 cis-males, while 425 transgen-
der males were compared to 599 cis-females. In the transgen-
der females, there was an interaction between ERβ and AR
when one of these genes was short and the other was long.
In the transgender males, there was a connection between the
ERβ and ERα, but no interaction was found between these
polymorphisms [60]. A recent study aimed to find an associ-
ation between GD and genes that participate in sex hormone
signaling [61]. To this end, 380 transgender women and 344
cisgender males were recruited for DNA genotyping for 12
sex hormone-signaling genes. The authors found an associa-
tion between GD and several functional variants, suggesting
that the link between the phenotype and sex hormone signal-
ing might be oligogenic [61].

The tremendous progress made in biotechnology will un-
doubtedly uncover novel genetic factors in the complex path-
ogenesis of GD. Indeed, Yang and collaborators used whole-
genome and whole-exome sequencing in nine transgender
males and four transgender females, respectively [62]. They
found three heterozygous damaging mutations in the RYR3
gene in unrelated transgender males but none in controls.
This gene encodes a ryanodine receptor that functions as a
calcium transporter from intracellular storage. Structural biol-
ogy assays showed that one of these RYR3 mutations,
p.1518R >H, produced the largest structural alteration in the
expressed protein [62].

Exposure to prenatal androgens

Prenatal androgen exposure has been proposed as having a
role in postnatal gender expression. Sex dimorphism in skel-
etal development (2D:4D finger ratio) has been used as a
surrogate marker in postnatal life of prenatal exposure to an-
drogens [63]. The 2D:4D finger ratio was studied in 96 birth-
assigned male adults and 51 birth-assigned female adults with
GD compared to 90 birth-assigned male adults and 112 birth-
assigned female adults, as well as in 67 birth-assigned male
children and 34 birth-assigned female children with GD com-
pared to 74 birth-assignedmale children and 72 birth-assigned
female children without GD. In birth-assigned males, both
adults and children, no difference was found between GD
and controls in 2D:4D ratio. In birth-assigned females, there
was a difference between GD and controls. The adult birth-
assigned females with GD had a more masculine 2D:4D fin-
ger ratio compared to controls. This leads to the assumption
that different hormone exposure contributes to GD in birth-

assigned females [64]. However, when 56 GD patients (39
trans-females and 17 trans-males) were compared to 176 cis-
men and 190 cis-women, right hand finger ratio in trans-
females was different from that of cis-male subjects and sim-
ilar to that of cis-female subjects. The authors suggested a
possible effect of low prenatal exposure to testosterone on
the development of GD in birth-assigned females, but failed
to show a similar effect on the development of GD in birth-
assigned males. [65]. These studies, although non-conclusive,
suggested that there is a role of prenatal exposure to androgens
in the development of GD. There is a need for further studies
to support these results.

Clinical management

A child or young person with gender dysphoria should be
referred to a specialist center with multidisciplinary support
[26]. Multidisciplinary team (MDT) work for GD manage-
ment has evolved due to the increasing complexity of diag-
nostic and treatment decision-making. An MDT approach
aims to bring together the range of specialists required to
discuss and agree treatment recommendations and ongoing
management for individual patients. The multidisciplinary
clinic should be comprised of pediatric and adult endocrinol-
ogists, clinical psychologists, psychiatrists, and nurse special-
ists. Treatment options are tailored to the individual but will be
guided by the age of the person and staging of puberty (pre-
pubertal, mid-puberty, and postpubertal), the birth-assigned
sex, and capacity to provide consent, among other factors. In
a prepubertal child, the preference is to avoid taking any irre-
versible steps due to the findings of desistance of GD in the
majority of prepubertal children with gender variance [66].

The use of GnRH analogs is appropriate in those young
people who have evidence of puberty on clinical examination
[Tanner stage 2: initiation of breast development in girls, testic-
ular volume ˃ 4 mL in boys [67]]. GnRH analogs are long-
acting GnRH agonists that desensitize the GnRH receptor, lead-
ing to suppression of gonadotropin release; therefore, they
block puberty and halt the further development of secondary
sex characteristics until the person can consent, as an adult, to
the transition. Through stopping pubertal progression, GnRH
analogs help children with established GD to alleviate their
distress and anxiety, which are both linked to appearance of
secondary sex characteristics [4, 68–73]. The efficacy and safe-
ty of GnRH analogs in adolescents with GD are both well
established [74]; however, adolescents should fulfill certain
criteria to be eligible for pubertal suppression. According to
the Endocrine Society, treatment with GnRH analogs should
be proposed if (i) GD has been diagnosed based on clinical
criteria; (ii) initiation of puberty has been confirmed and con-
traindications to GnRH analog treatments do not exist; (iii) the
adolescent and their parents have been fully informed about the
effects, the side effects, and the impact of the treatment on
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future surgical procedures, as well as about the fertility preser-
vation possibilities; (iv) the adolescent has fully understood the
treatment protocol and has signed their informed consent form.
If the legal age has not been reached, then their parents should
give their signed informed consent; and (v) pubertal suppres-
sion is proposed by a multidisciplinary team with expertise in
transgender health [14]. GnRH analogs are administered by
intramuscular or subcutaneous injections, preferably once per
month rather than once per 3 months to ensure adequate inhi-
bition of gonadotropin secretion [75, 76]. During treatment,
menses will stop and breasts will become atrophic in birth-
assigned girls, while the appearance of facial hair will be
discontinued in birth-assigned boys [4]. Side effects include
redness and swelling reported by 9% of young people and local
pain in up to 10–20% [72]. In addition, transient effects on bone
mineral density, reduced growth velocity, decrease in lean body
mass and increase in body fat percentage, mood changes, wors-
ening acne, vaginal bleeding, vaginal pain, and itching, while
fewer erections, have been reported in young people receiving
pubertal suppression [72, 74, 77]. Side effects of GnRH analogs
are consistent with the physiological effects of hypogonadism,
such as vasomotor instability and hot flushes, headaches and
emotional lability, and mood disturbance.

The timing of initiation of GnRH agonist therapy in birth-
assigned boys relative to pubertal stage has an impact on fu-
ture options for surgery and should be discussed with families
prior to starting treatment. Prevalent techniques for gender-
affirming genital surgeries include gonadectomy, penectomy,
and creation of a neovagina. Surgeons invert the skin of the
penis to form the wall of the vagina and the scrotum becomes
the labia majora. Both starting GnRH analogs early in puberty
and the prolonged hormonal intake can together culminate in
inadequate penile length and scrotal hypoplasia, making
penoscrotal inversion vaginoplasty not feasible, thus leading
to more complex surgical techniques. Young people and their
families should be duly informed prior to starting treatment,
especially at an early pubertal stage [14].

In adolescents willing to proceed via hormonal
transitioning and in adults, the treatment involves the use of
gender-affirming hormones, i.e., estrogens for trans-females
and testosterone for trans-males. Importantly, the Endocrine
Society does not specify a minimum age for the hormonal
treatment but suggests an age when the adolescent is capable
of understanding the benefits and risks of therapy [4, 14].
Hormonal treatment should be initiated progressively, with
the dose increasing gradually, and should occur in parallel
with psychological treatment and support from the multidis-
ciplinary team and support groups. Additional specialists can
include speech and language therapists and specialists work-
ing in assisted conception. After an agreed upon time (known
as social gender role transition) during which the person will
live according to their identified gender, the option for genital
reconstructive surgery is offered [78].

Loss of fertility incurred as a consequence of hormonal
treatment requires consideration before initiation of treatment.
The discussion with young people and their families will be
influenced by their stage of puberty, biological gender, and
degree of gender dysphoria and the availability and accep-
tance of assisted reproductive technologies (ART). Before
starting treatment with GnRH agonist therapy, sperm and oo-
cyte retrieval and banking can be offered to those who are
postpubertal. In birth-assigned males, at Tanner stage 3, ejac-
ulation or electroejaculation can take place and yield sufficient
sperm for preservation. In birth-assigned females, oocyte har-
vesting is only available if they are postmenarchal. Young
people who commence GnRH agonist therapy at Tanner stage
2 and continue on to gender-affirming hormones will achieve
neither spermatogenesis nor menarche and will therefore not
have the opportunity to bank gametes using cryopreservation.
If individuals subsequently want to preserve fertility after hav-
ing started GnRH agonists, it may take 6 months or more for
the reproductive axis to recover, and the reproductive capacity
will only be the same as at the point of starting blocker treat-
ment. Nevertheless, for many young people and families, after
appropriate informed consent, the benefits of pubertal sup-
pression still outweigh the risks. The current experiences of
trans people with ART service providers is mostly negative,
even in countries where there are no legal barriers to access to
ART. With future options on the way, an ethical and legal
debate is essential, taking into account the right to equality
and non-discrimination and the right of transgender people
to procreate [4, 27].

Mental health

Mental health remains one of the major issues in transgender
young people. Indeed, high rates of anxiety, eating disorders,
depression, self-harm, and suicidal ideation have been well-
documented in adolescents and adults with GD [79–83]. In a
retrospective study, 56% of transgender young people report-
ed previous suicidal ideation, and one in three reported a pre-
vious suicide attempt, compared with 20 and 11% of matched
cisgender individuals, respectively [80]. Mental illness in
transgender individuals seems to be multifactorial. In fact,
social rejection, stigma, discrimination, low access to
healthcare providers with expertise in transgender health,
and limited availability to multidisciplinary team of experts
contribute substantially to mental disorders [84].

Young people who were treated and cared for in trained
multidisciplinary teams showed similar mental health out-
comes as the general population [85]. When treated, patients
with psychiatric disorders, such as dissociative disorders com-
bined with GD, showed better outcome as regards their psy-
chiatric illness [86]. In addition, an affirming model of care,
including validation from family and community, is consid-
ered to have better mental health outcomes in GD [87]. It is
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important for health professionals to support and educate fam-
ilies about GD so that they in turn can support their children.

Ongoing research to help elucidate the mechanism of
GD development will hopefully provide resources for
educating communities and parents, culminating in bet-
ter outcomes among GD children. Many psychological
factors within a family unit and cultural factors which
may contribute to the expression of a young person’s
gender identity have been explored [4]. Within a young
person’s family, it is known that there is no influence of
parental prenatal sex preference. Parental tolerance to-
ward gender dysphoria can either be interpreted as rein-
forcement of gender dysphoria or an appropriate adap-
tation to a young person with gender dysphoria and
therefore cannot clearly be seen as influential. The
worldwide presence of gender dysphoria, including in
non-Western countries, would suggest that cultural as-
pects might not be a major influence. A psychoanalytic
hypothesis suggests that a person’s identity represents a
knot comprising several dimensions (the real body, the
body image, and the symbolic dimension). Transgender
individuals may be experiencing a discrepancy between
these dimensions, and this could be improved by
transitioning [88].

Conclusions and future perspectives

Thanks to ever-increasing social acceptance and
destigmatization of children and adolescents with GD, the
number of transgender young people seeking endocrine care
has increased over recent years. Although there are increasing
numbers of clinical specialist centers in more countries, a large
number of transgender individuals are seen in pediatric tertiary
centers, thereby providing a fruitful ground for clinical re-
search. During the last decade, we have witnessed tremendous
progress in terminology and specific criteria to set the diagno-
sis, while a growing body of evidence suggests that several
factors contribute synergistically to the complex pathogenesis
of GD. Guidelines for treatment with GnRH analogs and
gender-affirming hormones are now available; however, a
number of challenges and controversies still exist.
Undoubtedly, there are several areas in which questions re-
main unanswered. Future and larger studies are clearly re-
quired to delineate the long-term effects of pubertal suppres-
sion and cross-sex hormone therapy, especially on metabo-
lism, on the growing skeleton, and on brain development
and cognition. In addition, it is still imperative to improve
prepubertal fertility preservation and mental health in this vul-
nerable population. Further research into these issues will op-
timize the approach and management of children and adoles-
cents with GD.
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