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Abstract
In recent years, intersex advocates, medical ethicists, and law-
makers haveincreasingly demanded a delay of genital surgery
that is not acutely medically necessary in patients with somat-
ic intersexuality to the age of consent. This study provides a
review of published surveys of affected patients’ own opinions
on this issue. In part with search of PubMed 2000-2021, 10
pertinent surveys of patients were identified: 3 from the USA;
4 from European countries; and one each from Brazil, China,
and Malaysia. All were based on samples of clinic patients,
most of whom had previously undergone genital surgery. The
majority of both XX and XY patients with somatic intersexual-
ity favored early surgery, with somewhat more syndrome-spe-
cific variability in XY patients. The available survey data clearly
indicate that a mandatory delay of genital surgery in all pa-
tients with somatic intersexuality to the age of consent would
disregard the wishes of the majority of surveyed patients. A
syndrome- and syndrome severity-specific individualized ap-
proach to surgery decisions appears more appropriate.

© 2022 S. Karger AG, Basel

Introduction

Given the importance of reproduction for the survival
of individuals, families, clans, and tribes in traditional so-
cieties, the binary system of sex and gender has dominat-
ed human societies throughout history. Somatic intersex-
uality (also labeled disorders of sex development [DSD]
or differences of sex development [DSD] with intersex
traits) as indicated by an atypical reproductive tract and/
or atypical secondary sex characteristics constitutes a
challenge to the binary system and is associated with vari-
able degrees of psychosocial stigma, although some soci-
eties have provided social niches for the small minority of
individuals who do not fit the binary system [1]. The use
of genital surgery to make adult individuals with genital
“ambiguity” fit into the binary system in regard to genital
appearance and, if possible, function, and that is usually
not acutely medically necessary (often also called “correc-
tive” or “normalizing genital surgery”) dates back to at
least Hellenistic and Roman antiquity [2-5]. During the
second half of the 20th century, when advances in surgical
techniques made it possible, such genital surgery in in-
fancy and early childhood became a widely accepted clin-
ical norm in Western societies, with the goals of reducing
intersex-related stigma, minimizing parental anxiety, and
facilitating gender development within the binary gender
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system [6]. Clinicians’ reasons in support of early surgery
include that infants do not need explanations and coun-
seling, and surgeons note certain technical advantages of
performing genital surgery early (e.g., [7]).

However, such surgery is technically demanding. Ini-
tial approaches frequently led to unsatisfactory cosmetic
and functional outcomes in adolescence and adulthood,
especially clitorectomy in female-assigned infants that
usually involved lesions of the neurovascular bundle.
More recent, improved techniques of genital surgery have
led to better outcomes but still carry some risk [8, 9]. An
additional complication is the increased prevalence of
gender dysphoria and patient-initiated gender change in
patients with intersexuality compared to the nonintersex
population. This was particularly marked in earlier de-
cades, when female assignment of XY patients with inter-
sexuality was favored, because - in the presence of a small
clitorophallus - feminizing surgery seemed easier than
masculinizing surgery. Subsequent long-term gender
outcome studies forced a revision of that gender assign-
ment policy [10].

With the publication of examples of unsatisfactory
outcomes of initial gender assignment and associated
genital surgery and the advent of intersex advocacy, the
timing of such surgery relative to the age of consent has
become a highly controversial topic, with diverse argu-
ments both pro and con early surgery [11]. Based on a
human rights perspective, especially respect for the pa-
tient’s autonomy [12] and for the child’s right to an open
future [13], many ethicists and intersex activists have de-
manded a delay of genital surgery to the age of consent,
expressed legal threats to surgeons performing such sur-
geries, or even called for a general moratorium on such
surgery, until better outcome data are available [14-19].
In line with these critiques, the European Council Reso-
lution 2191 (2017) calls on the Council of Europe mem-
ber States “to prohibit medically unnecessary sex-
‘normalizing’ surgery, sterilization and other treatments
practised on intersex children without their informed
consent” [20]. Some advocacy statements have gone so
far as to label such early surgery “intersex genital mutila-
tion” or a “human rights abuse” [21]. A European work-
ing group of medical and mental-health services provid-
ers published a consensus document that includes the
statement: “For sensitive and/or irreversible procedures,
such as genital surgery, we advise that the intervention
be postponed until the individual is old enough to be ac-
tively involved in the decision whenever possible” [22].
A German interdisciplinary consensus paper took a sim-
ilar position [23], while the American Medical Associa-
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tion, after extensive discussions, decided against includ-
ing a similar statement in its Ethics Opinion on Pediatric
Decision Making [24]. Some international organiza-
tions, a few countries, and several US states have pro-
posed or enacted legal bans of genital surgery until the
patients are old enough to provide informed consent
[25]. Recently, a leading children’s hospital in the USA
apologized for having performed early surgery on chil-
dren with somatic intersexuality and adopted a policy
that “irreversible genital procedures, particularly clitoro-
plasty, should not be performed until patients can par-
ticipate meaningfully in making the decision for them-
selves, unless medically necessary,” with the possible ex-
ception of patients with XX congenital adrenal
hyperplasia (CAH) [26].

However, the argumentation of this movement against
early genital surgery is conspicuously one-sided. It disre-
gards the risk of intersex stigma associated with genital
ambiguity at all stages of development and in all spheres
of life, which is gradually being documented [27-32]. In
addition, it disregards the data generated by surveys of
samples of patients with somatic intersexuality regarding
their opinions on the timing of genital surgery. The pres-
ent article provides a review of such surveys.

Methods

PubMed was searched for the period January 2000-October
2021 with the phrase “disorders of sex development AND sur-
gery.” The resulting 5,318 reference titles and abstracts were
screened for any indications of possible inclusion of data from sur-
veys of individuals with intersexuality and/or their families by
words such as patients’, parents’, or families’ “views,” concerns,”
“perspectives,” or “attitudes” about/toward medical management
or surgery, and the respective articles were screened for survey data
on opinions regarding the timing of genital surgery. Reference se-
lection was limited to articles in English, Spanish, French, and Ger-
man. This search led to the identification of three articles reporting
data from surveys of parents only [33-35], four articles including
surveys of both parents and patients [25, 36-38], and four articles
including surveys of patients only [39-42]. Two additional articles
on surveys of patients only [43, 44] were accidentally identified
while studying article texts during an independent search for ar-
ticles on behavioral outcomes of genital surgery in individuals with
intersexuality, and a further article on a patients-only survey [45]
was mailed by its principal investigator to this author. The present
paper is limited to data from patient surveys because it is frequent-
ly argued that early genital surgery is sought for the alleviation of
parents’ distress and dissatisfaction rather than for the benefits of
the patients [6, 11, 16, 19]. One article with data from surveys of
both patients with 46,XX CAH and their parents [38] was exclud-
ed from analysis because it mostly presented the data from patients
and parents combined.
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Results

Ten pertinent surveys with data from individuals with
somatic intersexuality were retained (Table 1), all pub-
lished in the English language: three from the USA [37,
39, 45]; four from European countries [25, 40-42]; and
one each from Brazil [43], China [44], and Malaysia [36].
All 10 surveys were based on samples of clinic patients,
most of whom had previously undergone genital surgery.
The formulations of questions related to surgical timing
varied considerably; most focused on opinions about ap-
propriate timing of such surgery in general or specifically
on opinions about the appropriate timing of the patients’
own surgery.

Total sample sizes of participants answering questions
regarding the timing of genital surgery ranged from n =
21 to n = 415. Five surveys were limited to women with
XX CAH. One survey included XX women with CAH and
XY women with androgen insensitivity, one other fo-
cused on men and women with various categories of XY
intersexuality, two covered males and females with di-
verse XX and XY intersex syndromes, and one dealt with
male-raised patients with diverse 46,XY, 46,XY/45,X, and
46,XX syndromes.

In regard to the timing of genital surgery, the clear ma-
jority of patients in seven of nine studies directly inquir-
ing about timing preferences favored early surgery (most-
ly at infancy or childhood age) over later ages (p < 0.05)
[25, 36, 39-42, 45]. In the Chinese study [44], in which
late clinical presentation and late surgery was prevalent,
74% of patients with surgery in adolescence and 78% of
patients with surgery in adulthood thought the surgery
was too late. Similarly, in the Brazilian study [43], the sub-
group of patients first operated in adolescence or adult-
hood would have preferred earlier surgery. On the other
hand, each study included a minority of patients with dif-
ferent preferences or uncertainty, especially patients with
XY complete androgen insensitivity (CAIS) [44] and pa-
tients with XY intersexuality without prenatal androgen
effects (including CAIS) [42].

The latter large-sample six-country European study
[42] allows a comparison of three subgroups: (A) XX
CAH (almost all female-identified), (B) XY-DSD with
prenatal androgen effects (most either male- or female-
identified), and (C) XY-DSD without prenatal androgen
effect (almost all female-identified and none male-iden-
tified). Group A showed the strongest preference for ear-
ly surgery, Group B a similar, although less clear-cut pref-
erence pattern, but the majority of Group C patients fa-
vored somewhat later surgery. Across all three groups,

Intersex Surgery Timing

support group contact within the preceding 12 months
(which applied to about 15% of patients) was significant-
ly associated with an increase of preference for surgery at
a later age. A question about postponing the surgery to
the age of legal responsibility elicited a similar pattern of
responses. If the question regarding timing preferences
was focused on vaginoplasty, the response patterns were
much more variable, and the group differences dimin-
ished. A clear majority of women with XX CAH endorsed
the necessity of clitoral reduction, while slightly more of
the female-identified patients in the other two groups dis-
agreed than agreed with that opinion. A clear majority of
male-identified patients with a history of hypospadias re-
pair endorsed early hypospadias surgery. Finally, only a
very small minority of patients in all three groups agreed
that they would have been better off without having un-
dergone any of the surgeries during childhood/adoles-
cence. The authors note that for several questions, the
responses of patients with intersexuality were somewhat
associated with their own medical history, e.g., in regard
to the type of genital surgery they had and its timing. Un-
fortunately, these associations were not controlled for the
severity of the respective intersex conditions, which influ-
ence such surgery decisions.

The most recent study on women with XX CAH in the
USA [37] did not directly inquire about timing prefer-
ences but asked questions about the impact of a potential
law prohibiting such surgery “in childhood”; the vast ma-
jority of women with CAH agreed that such a law would
cause harm. One European study [25] asked both patients
and matched controls for their opinion on the timing of
surgery: 90% of women with CAH versus 52% of healthy
control women (p < 0.05) believed that genitoplasty in XX
CAH should be performed during the first year of life.

Discussion

The salient finding of this review is that a clear major-
ity of patients with somatic intersexuality favors genital
surgery before the age of consent, particularly in infancy
or early childhood. Note that these patients have person-
ally experienced the psychosocial consequences of living
with somatic intersexuality, and most of the survey par-
ticipants had undergone one or more genital surgeries.
Their preference for early surgery constitutes a striking
contrast to the human rights-based demands for surgery
delay by ethicists and politicians who usually do not have
that lived experience and who may be more comparable
to nonintersex survey controls from the general public in
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the French study [25], whose support for early surgery
was less strong. Thus, the preference of the majority of
patients is incompatible with a legal ban of such surgery
before the age of consent and does also not support a gen-
eral moratorium of early surgery.

This finding is particularly surprising for patients with
XY intersexuality, given that the delay of medically unnec-
essary genital surgery is demanded primarily by intersex
advocates with XY conditions as well as by past and pres-
ent support and advocacy groups that focus on patients
with XY intersexuality, e.g., the Intersex Society of North
America (now inactive) or the androgen insensitivity Sup-
port Group (recently merged into the InterCONNECT
organization). It raises the question to which extent advo-
cates, who are usually not elected, really represent the
opinion of their community as a whole. The finding is less
surprising for patients with XX CAH since the major sup-
port organization for CAH, the CARES Foundation [46],
as well as its analog in other countries, as for instance the
CAH Parents’ and Patients’ Group in Germany [23, Ap-
pendix], advocates a position distinctly different from that
of the XY support and advocacy groups.

In this context, it is important to keep in mind the di-
versity of intersex presentations. Women with XX CAH
experience a congruence of their gender with their sexual
karyotype, gonads, gonadal hormones, and internal re-
productive tract, and, with appropriate medical care,
most will be able to get pregnant and give birth. With the
institution of neonatal screening programs for CAH in
resource-rich societies, such newborns are diagnosed ear-
ly, recognized as biological females, assigned to the fe-
male gender, and medically treated accordingly so that
patient-initiated gender reassignment later is rare.

Patients with XY intersexuality are much more di-
verse. Those with the most extreme degree of hypo-an-
drogenization (e.g., CAIS or complete gonadal dysgene-
sis) are frequently assumed to be biological females at
birth, assigned to the female gender, and may not be di-
agnosed before the age of puberty. Markedly hypo-an-
drogenized newborns who are diagnosed at birth are also
likely to be assigned female. In adolescence and adult-
hood, both subgroups are likely to live with the knowl-
edge of the incongruence of their female role with their
sexual karyotype, gonads, gonadal hormones (if pro-
duced at all), and possibly internal reproductive struc-
tures; in addition, pregnancy and childbirth are usually
not possible. A further complication is the variable risk of
gonadal malignancy development in such patients, which
may lead to gonadectomy regardless of gender assign-
ment [47]. It is not surprising therefore that such patients
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may have developed a private gender identity that is more
nuanced, e.g., a variant of “nonbinary,” than female in the
usual sense [48, 49]. Moreover, gonadectomized women
with CAIS have reduced sexual satisfaction and increased
psychological distress, which presents a challenge to ad-
equate hormone replacement therapy [50]. XY women
with rare conditions such as 5a-reductase-2 deficiency or
17B-hydroxysteroid-dehydrogenase-3 deficiency may
start marked body virilization in puberty, which is associ-
ated with an increased probability of strong gender dys-
phoria and patient-initiated gender reassignment [51].
Given this diversity of initial presentations and of devel-
opmental trajectories, it is not surprising that patients
with XY intersexuality tend to show a somewhat greater
diversity in opinions regarding the timing of gender-af-
firming genital surgery than women with XX CAH.

In any case, both XX and XY individuals with somatic
intersexuality include a minority who are not in favor of
early surgery, which presents an ethical dilemma for
guideline development. Unfortunately, the surveys that
have been conducted to date lack systematic assessments
of the reasons or motivations of patients’ preferences for
early versus later surgery. The still very limited literature
on intersex stigma cited earlier suggests that stigma risk
constitutes a major reason for patients’ preference for
early surgery. Others may be dissatisfied with the esthetic
or functional outcome of the surgery, especially when
they were treated with earlier, now obsolete surgical tech-
niques like clitorectomy. For patients who later develop
severe gender dysphoria and initiate gender reassign-
ment, the early surgery performed to align the genital ap-
pearance with the initially assigned gender turns out to be
really incongruent with the later gender identity, espe-
cially when the surgery is aimed at feminization, which is
very difficult to undo.

As to guideline development, several considerations
emerge from this review and from the status of the evi-
dence generally as follows: (1) it is important to optimize
initial gender assignment so that the risk of later severe
gender dysphoria and patient-initiated gender reassign-
ment is minimized; in this regard, the international con-
ference on intersex management in 2005 has led to con-
siderable progress [10]; see also [51, 52]. (2) Given the di-
versity of intersex syndromes and their variations in
severity, a one-fits-all approach to the timing of genital
surgery is inappropriate; neither a total ban of early sur-
gery nor early surgery for all are advisable. Instead, an in-
dividualized approach is needed that takes into consider-
ation the available outcome data from the diverse intersex
syndromes, uses current evidence for the syndrome-spe-

Meyer-Bahlburg



cific assessment of gonadal malignancy risk in decisions
on gonadectomy [53, 54], and involves the provision of
detailed information on the pros and cons of early versus
delayed surgery in preparation for fully informed consent
by the parents (and later the patients, when cognitively
sufficiently developed). This is the position that key endo-
crine and urology societies and experts have adopted in
recent years [7, 55-57]. (3) In XY patients with moderate
degrees of genital hypo-masculinization at birth, where
long-term gender outcome is uncertain, a delay of genital
surgery, especially “feminization,” appears indicated, at
least until gendered behavior and gender identity can be
clearly assessed — usually not earlier than at about age 5-6
years, provided the child has sufficient exposure to both
male and female playmates. If at that age, gendered behav-
ior and/or identity is markedly atypical for the assigned
gender, genital surgery should be delayed further. (4)
Also, note that genital surgery is not recommended any
more for mild degrees of syndrome severity [10].

In view of an apparently increasing societal openness
to anonbinary gender system, an editorial reviewer of this
article raised the question “whether (experienced or
feared) stigmatization can and should serve as a sufficient
justification for such a serious, irrevocable, and low-evi-
dence based intervention.” My answer is that, in the USA
at least, this increasing openness is far from universal,
with major differences between regions, social classes,
and religious and political ideologies. At this time, there
is no guarantee that this openness will become universal.
In my clinical experience, most children with intersexual-
ity want to be one of the binary genders. Also, most ado-
lescent and adult patients with intersexuality appear to
publicly adopt one of the two binary gender roles, even if
they privately identify as nonbinary. Moreover, intersex
stigma remains strong. Thus, I think professionals need
to await genuine lasting changes in patients’ opinions and
views on this issue before they impose a general ban on
early genital surgery.

Given the ongoing controversy about the timing of
genital surgery, the strength of this set of surveys is that
they, in aggregate, include a sizeable number of diverse
patients with intersexuality. From a strictly methodolog-
ical standpoint however these survey studies still leave
much to be desired. They used clinical convenience sam-
ples, often including only a fraction of the eligible patients
seen in a clinic. For instance, the European six-country
dsd-LIFE project managed to include only 36.1% of the
eligible patient samples in the overall project (which also
includes patients with Turner syndrome or Klinefelter
syndrome), and not all of its participants with somatic

Intersex Surgery Timing

intersexuality answered the online survey questions re-
garding surgery timing preferences. This raises the ques-
tion of representativeness and potential selection biases.
Reasons for nonparticipation may include patients’ move
without leaving a forwarding address; schedule conflicts
in studies involving face-to-face meetings; survey fatigue,
especially in internet-based or postal-questionnaire-
based studies, given the expanding frequency of such sur-
vey requests in many spheres of life; and dissatisfaction
with the medical care received. On the other hand, the
consistency of results across countries, survey formats,
and studies with either low or very high participation
rates make it likely that the main findings are valid.

Future research should also systematically inquire
about the specific reasons underlying patients’ preferenc-
es for early versus late surgery. In addition, long-term fol-
low-up studies of outcomes of gender assignment and as-
sociated genital surgery — with patients categorized by
syndrome and with syndrome severity and surgery tech-
niques clearly described - are urgently needed for further
refinement of treatment guidelines.

Conclusions

The published surveys of the opinion of patients with
somatic intersexuality regarding the timing of genital sur-
gery show that the majority favor early surgery. Thus, a
mandatory delay of genital surgery to the age of consent
disregards the preferences of the majority of such patients
and, thereby, constitutes a violation of medical ethics.
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