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Surgical management of disorders of sex development (DSD) is associated with

contentious debate between and within stakeholder communities. While the intent of

surgical management of the genitals and gonads is to benefit the patient physically

and psychosocially, these goals have not always been achieved; reports of harm

have surfaced. Harm experienced by some patients has resulted in the emergence

of an activist platform calling for a moratorium on all surgical procedures during

childhood–excepting those forestalling threats to life within the childhood years. This ban

is not universally endorsed by patient advocacy groups. Parents, meanwhile, continue to

need to make decisions regarding surgical options for their young children. Constructive

paths forward include implementation of Consensus Statement recommendations that

call for comprehensive and integrated team care, incorporating mental health services,

and adopting shared decision making.
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BACKGROUND

The 2006 Consensus Statement on Management of Intersex Disorders introduced and defined
“disorders of sex development” (DSD) as congenital conditions in which development of
chromosomal, gonadal, or anatomic sex is atypical (1). DSD comprise many discrete diagnoses
ranging from those associated with few phenotypic differences between affected and unaffected
individuals to those where questions arise regarding gender of rearing, gonadal tumor risk,
genital surgery, and fertility. Given their complexity, Consensus Statement recommendations
for optimal DSD care include an experienced multidisciplinary team of pediatric subspecialists
in endocrinology, surgery, and/or urology, psychology/psychiatry, gynecology, genetics, and
neonatology; adding social work, nursing, and medical ethics, if available. Recommendations for
a team approach were repeated in the 2016 update (2) which noted unresolved questions regarding
genital and gonadal surgery performed before children are competent to provide informed consent.
Evidence of controversy exists in the medical literature, social media, human rights organizations’
deliberations, courts of law, and government legislatures. There is a drumbeat condemning, and
calling for a moratorium on, elective genital and gonadal surgery without the individual’s informed
consent (3).

Given concerns raised over elective surgical interventions, the purpose of the present perspective
is to: (1) revisit the use of terminology; (2) identify the rationale and expectations associated with
early surgery; (3) examine current cross-cutting controversies and their implications for clinical
management; and (4) suggest potential paths forward.
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TERMINOLOGY

Understandings based on common terminology and
classification are essential for scientific advancement (4, 5).
DSD care is burdened by polarized terminology used to label or
characterize conditions and procedures; e.g., surgery performed
on the genitalia or gonads of infants or young children with
DSD has been characterized by some as “infringements of bodily
integrity and the rights of children” (6–9). “Cosmetic” and
“medically unnecessary” are words used by opponents of early
surgical interventions; “involuntary sterilization” for removal of
the gonads. The choice of terms to describe DSD-related surgical
procedures can provoke strong emotion, making it less likely for
discussions to be balanced and rational.

Surgical interventions are generally classified as either
urgent or elective. Urgent surgeries are performed promptly to
avoid life-threatening circumstances or to prevent permanent
disability. In DSD, urgent surgery may be needed to create
unobstructed outlets for urine or stool. Elective surgeries
include those that address non-urgent issues. A subset of these,
cosmetic surgeries, are designed to enhance appearance without
changing function. In DSD associated with atypical reproductive
anatomy and/or genitalia, most surgical interventions fall in
the elective category, but would not be considered exclusively
cosmetic because altered function is the objective. A possible
exception is early clitoral reduction surgery; the procedure
would, in many cases, be categorized as cosmetic and
carries risks to genital tissue sensitivity and adult sexual
function and satisfaction (10). The Consensus Statement and
clinical practice guidelines recommend surgery for clitoromegaly
should only be considered in cases of severe virilization
(1, 11, 12).

SURGICAL INTERVENTIONS

DSD-related surgery involves procedures directed at the gonads,
internal reproductive anatomy, or external genitalia.

Gonadal Surgery
Considerations of gonadal removal generally arise under two
circumstances: reducing risk of gonadal tumors and avoiding
contrasexual pubertal changes. Germ cell tumor risk is increased
in DSD, but varies depending on the specific condition: risk
is highest (30–50%) among patients with dysgenetic gonads
containing Y chromosomal material and lower (<1–22%) for 46,
XY conditions resulting from errors in testosterone biosynthesis
or action (13–16). Contrasexual changes occur when the actions
of pubertal hormones are at odds with the individual’s gender
identity. To prevent appearance changes from female to male
(or male to female), the gonads may be removed before puberty
if there is reasonable certainty that gender identity is firmly
established and the person fully understands the implications of
the procedure. If additional time is required to ascertain gender
identity stability or competency in assenting, gonadotropin-
releasing hormone agonist treatment may be prescribed to arrest
pubertal development (17).

Genital Surgery
Genital surgery applies to procedures performed on external
genitalia or internal reproductive structures. Beginning in
the mid-1950s, the “optimal gender” principle guided clinical
management of infants born with ambiguous genitalia. The
principle considered multiple aspects of outcome, most
prominently potential for complete sexual functioning (18).
This approach was predicated on two assumptions (19): gender
identity (i.e., self-identification as either girl/woman or boy/man)
is not firmly established at birth, but rather is the outcome
of gender of rearing; and stable gender identity and positive
psychological adaptation require genital appearance match
gender of rearing, which may involve reconstructive genital
surgery. Both assumptions are contested (6, 20, 21).

Grounded in reports of surgical complications and
dissatisfaction among some who had experienced early
genitoplasty (22–25), intersex advocacy and human rights
organizations condemn early DSD-related surgery unless
medically urgent. A counterpoint is reflected in parents who
recall strong wishes to surgically “normalize” their child’s sexual
anatomy in infancy and early childhood; they viewed genital
surgery as “obvious” and “necessary” to assure their child’s
positive psychosocial and psychosexual adaptation (26, 27).
This perspective is bolstered by follow-up studies of patients
who had received early surgery, largely focused on women
who had received early feminizing genitoplasty, suggesting
predominantly favorable attitudes toward early feminizing
procedures (28–31).

In a recent paper, Cools and colleagues stated “reconstructive
surgery has always been a substantial part of DSD care and
has remained so for many years seemingly without debate”;
then noted “this has changed dramatically following disquieting
reports of unfavorable outcomes, including high complication
and/or reoperation rates and patient dissatisfaction” (32). In
fact, it is unclear whether practices have changed (10, 33).
The European Society of Pediatric Urology and Society for
Pediatric Urology summarized their standpoint in a 2014
editorial as follows: “Atypically developed genitalia can affect
not only physical appearance and body image, but also function
of the urinary tract, kidneys, gonads, and the psychological
and psychosexual development of the individual. Therapeutic
management of these patients is, therefore, not limited to
‘cosmetic’ surgery as stated in some reports. . . ” Medical and
surgical management aims were specified as: “Avoiding potential
health hazards related to the altered anatomy and function of
the urogenital tracts, meeting parents’ expectations and helping
the individual to achieve future satisfactory sexual function,
consistent with their gender identity. . . ” (34). In a review
of outcome data focusing on surgical and sexual outcomes
for patients with DSD, Lee and colleagues noted the goals
of clinical management include a “surgical outcome with a
good cosmetic appearance and functionality with potential for
sexual intercourse with sufficient sensitivity for satisfactory
responsiveness” (35). Lee also alluded to the importance of social
factors interacting with surgery to influence patient quality of life,
an issue emphasized more completely in studies conducted in
non-Western societies (36–39).
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CONTROVERSY SURROUNDING
ELECTIVE SURGICAL INTERVENTION

Decisions about surgical procedures and their timing vary
on a case-by-case basis and are contingent on the person’s
presentation and discussions with the family; yet the challenges
to elective surgery on the gonads and genitals coming from
activists are commonly categorical. The view that surgery on
atypical genital and reproductive structures is necessary to deliver
a desired appearance, capacity for sexual function, positive
psychosexual development, and health- related quality of life
is denounced by activists and some organizations. Evidence
supporting (40–42) and ethics surrounding (43–47) surgical
practices in DSD have been challenged. Critics of early elective
surgery claim such interventions do not address the primary
driving factors, i.e., parental anxiety, shame, and desire for
secrecy regarding the child’s sex anatomy (3, 48). Activists and
providers recognize parents may feel stigmatized and seek to act
quickly to “normalize” their child’s appearance before becoming
fully informed about all options and properly weighing risks
and benefits of surgery (3, 49–51). Additionally, legal and ethical
questions have been raised on the basis of patient autonomy
(6, 44, 47, 52). Less often considered are the potential risks or
comparative outcomes associated with performing surgery later
in life (53, 54).

Recent years have seen a shift from calling for shared
decision making (SDM) between parents and the young child’s
healthcare providers [e.g., (50)] to appeals for protecting the
child’s right to bodily autonomy and for the “right to an open
future” (interpreted as a deferral of decisions regarding elective
gonadal or genital surgery “until the patient himself/herself
can participate meaningfully in decision making”) (55). Some
activists who equate surgical intervention to “torture” worked
with the UN High Commissioner for Human Rights and the UN
Special Rapporteur on Torture and Other Cruel, Inhuman or
Degrading Treatment or Punishment to call for the “prohibition
of surgery and treatment on the sex characteristics of minors
without informed consent” (7) and with state legislatures to limit
genital surgery on children “until the child is able to participate in
decision making”; e.g., California Senate Concurrent Resolution
110 (SCR-110) (56). There has also been a well-publicized
legal case involving a young child with ovotesticular DSD in
which plaintiffs claimed there had been inadequate informed
consent for the surgery. The adoptive parents of the child
were represented in court by the Southern Poverty Law Center
(SPLC), an American legal advocacy organization specializing in
civil rights and public interest litigation (57). The organization
interACT—a nonprofit with “a focused mission of ending
harmfulmedical interventions on intersex children” (58)—joined
the SPLC in the lawsuit and supported SCR-110.

Patient support and advocacy organizations are not united
in their positions toward early surgery. The US-based CARES
(Congenital Adrenal Hyperplasia Research Education and
Support) Foundation has been vocal in its condemnation of
SCR-110. The most prevalent condition within the 46, XX
DSD category is classic congenital adrenal hyperplasia (CAH);
SCR-110 applies to this patient group. In an open letter at its

website, the CARES executive director wrote “CAH is a life-
threatening adrenal disorder, not a sexual disorder. CAH patients
are not intersex. Therefore, SCR110 should not apply to CAH
patients.” Rather than challenging the merits of the legislation,
CARES Foundation dissociated itself from intersex and DSD.

An additional aspect of early elective surgery concerns
potential harms of general anesthesia in early life. In December
2016, the U.S. Food and Drug Administration issued a “warning
that repeated or lengthy use of general anesthetic and sedation
drugs during surgeries or procedures in children younger than
3 years or in pregnant women during their third trimester may
affect the development of children’s brains” (59).

Although defended as therapeutic, early surgery in DSD
is largely elective and, with limited exceptions, irreversible
decisions could be postponed to an age when the minor is
competent to be involved in discussions and provide assent
without risking threats to physical health (47, 50, 60). Issues
to consider are whether ultimate outcomes associated with
surgery depend upon its timing. Performing genital surgery
later (or not at all) may result in better, poorer, or comparable
physical, psychosocial, and psychosexual outcomes. Presently,
no framework for systematically collecting data in a prospective
longitudinal manner on the effects of performing or withholding
surgical interventions on infants and young children exists; nor
does there exist a body of research that can speak to specific
circumstances under which a minor would be considered able to
make decisions about genital or gonadal surgery. Thus, no one
has complete information on which to base decisions that carry
life-long consequences for the child.

PATHS FORWARD

Some activist organizations have urged governments worldwide
to ban elective genital surgeries without the individual’s informed
consent (44). This suggests two future possibilities: one where all
non-urgent procedures are eliminated until adulthood and one
that leaves decisions to parents, providers, and patients—as they
become increasingly able to provide assent as they mature (61).

Surgical Options Become Unavailable
The birth of a child with a DSD, and attendant uncertainty about
the child’s gender and psychological and sexual development,
is considered extraordinarily stressful for parents (62). Many
decisions made during this early period have permanent and
far-reaching developmental consequences for the child. These
challenges are compounded for families in which the DSD is a
consequence of a chronic and life-threatening medical condition
(e.g., classic CAH) (63). Families who desire early surgery, but
live in jurisdictions where surgical management is curtailed, may
experience increased distress, feelings of shame, and maintain
intensified secrecy about their child’s genital difference (3).

Availability of psychosocial interventions targeting parental
efficacy in managing challenges for themselves or for their child
will be critical—as will services for the children themselves.
Indeed, advocates calling for a moratorium on surgery for
those <18 years old have also called for a robust patient-
and family-centered approach to care in which psychological
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services are essential (3). Given documented harm resulting from
secrecy, psychosocial interventions designed to promote open
and developmentally appropriate information sharing with the
child must be implemented (64).

One difficulty in applying psychosocial interventions as an
adjunct or alternative to surgery is that treatment specific to the
needs of patients with DSD and their families have not yet been
developed and demonstrated efficacious. This does not mean
there is nothing to offer: cognitive- behavioral and problem-
solving psychosocial interventions have demonstrable efficacy in
improving psychosocial functioning of patients and families in
other pediatric conditions which could be translated to DSD. A
second difficulty derives from the limited availability of providers
with specialized training to implement these interventions.
Healthcare systems and centers have not fully implemented
Consensus Statement recommendations to include behavioral
health providers as full members of multidisciplinary teams (65).
Healthcare systems are frequently found not to offer adequate
funding for complex multidisciplinary care (66). System-level
changes are needed to implement these changes (3).

Previous work of patient advocates has affected clinical
management in positive ways: promulgating openness with
patients and parents about all aspects of the child’s condition,
acceptance of shared decision making as an element of patient-
and family-centered care, and increasing healthcare systems’
accountability with regard to providing effective psychosocial
services (3). It is hoped that continued coordination between
providers and patient advocacy organizations will help in
advancing changes recommended in the Consensus Statement
with regard to behavioral health.

Surgical Options Remain Available
In 2018, the American Academy of Pediatrics (AAP) reaffirmed
its endorsement of “patient- and family-centered care”—a term
intended to explicitly capture the importance of engaging the
family and patient as essential healthcare team members. Core
principles include: listening to and respecting each child and
family; ensuring flexibility in organizational policies, procedures,
and provider practices so services can be tailored to the needs,
beliefs, and cultural values of each child and family; sharing
complete, honest, and unbiased information with patients
and families on an ongoing basis so they may effectively
participate in care and decision making to the level they
choose; ensuring formal and informal support (e.g., peer-to-peer
support) for the child and family; collaborating with patients
and families at all levels of healthcare; and recognizing and
building on the strengths of individual children and families
and empowering them to discover their own strengths, build
confidence, and participate in making healthcare choices and
decisions (67).

Parents of young children with DSD are responsible for
making decisions on behalf of their child. However, they often
do not recognize that there are decisions to be made, nor
always appreciate their role in a shared decision making (SDM)
process; e.g., in the aforementioned study in which many parents
characterized surgery as obvious and necessary, they did not
experience it as something that involved decision making (26).

These and similar observations (27, 68) strongly suggest a role
for employing a SDM approach to educate and guide parents in
working with clinicians. The objective of SDM is to help patients
(or, during infancy and childhood, patient-surrogates; i.e.,
parents) make informed, preference-based clinical management
choices among several relevant options (69).

SDM comprises three essential elements: explicit
acknowledgment that a decision is required; the best available
evidence concerning the risks and benefits of each option are
reviewed and understood; and the process takes into account
the patient’s/family’s values and preferences together with the
provider’s guidance (70, 71). SDM does not imply providers
and patients/parents must have equal responsibility for the final
decision (70, 72), nor that decisions are based entirely on patient
preference; rather, it combines providers’ expert knowledge
and patients’/parents’ rights to make healthcare decisions with
full information; it requires involvement of providers and
patients/parents, with bidirectional information exchange,
mutual deliberation on treatment options, and agreement on
treatment plans (73, 74).

In DSD, the lack of readily accessible information for parents
poses a significant barrier to SDM. Parents have expressed
their desire for a “survival guide or playbook” to explain their
child’s condition to them in understandable terms and practical
information (75). Parents have reported not receiving adequate
information regarding their child’s condition and felt uncertain
about the expected appearance of their child’s genitals after
surgery (76). Lack of clear information was noted as one of the
most stressful and frustrating aspects of parenting a child with
a DSD (26). Poorly informed decisions (e.g., those in which
the complexities inherent in DSD-related clinical management
decisions are not routinely and systematically presented to
parents) or in which decisional conflict is present, represent risk
factors for decisional regret (77). It is in particular under such
circumstances—conditions of uncertainty—that SDM may be
most beneficial (78, 79).

Decision-support tools (DSTs) reflect a strategy to promote
a SDM process between healthcare providers and patients (or
parent surrogates). Differing from traditional health education
materials, DSTs are designed to help people make deliberate
choices among options by explicitly describing treatment choices;
providing quantitative risk and benefit estimates, when available;
tailoring information to individual patients; and providing a
context in which patients and parents can consider treatment
options in light of their own values (80, 81). Through its process-
driven stages, SDM has the added potential benefit of increasing
the use of relevant evidence by providers in the course of usual
care.

Studies of SDM in adult patients have shown the vast majority
want to be offered choices about their care and asked their
preferences (82). Yet roughly half desire their provider make
the final decision (82). Given the controversies surrounding
early surgery in DSD, pediatric surgeons might understandably
experience trepidation when the child’s parents rely on them
for the ultimate decision. The process of engaging patients (or
their surrogates) more closely in clinical decisions may result
in their increased willingness to declare their wishes. Although
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FIGURE 1 | Decision Support Tool Elements.

their choice may not align with the provider’s viewpoint of the
optimal action, the decision is more likely the one to which the
family is prepared to commit. Work is currently underway on the
development of DST for the parents of infants or young children
with DSD and their providers (69) (see Figure 1). The DST was
designed with input from multiple stakeholder groups, including
providers who went on to pilot its use (69, 83). Results from
the pilot project, which mirror other work in which DST were
introduced to support SDM (84–86), suggest several factors must

be in place to for it to succeed. These include motivation and
“buy-in” from patients (and parents) and providers.

Patients (and Parents)

As previously noted, parents are often unaware that any decisions
around surgery need to bemade and that they are key participants
in that decision. In this vein, providers can use the DST not
only as a means of providing information, but as a way of
engaging patients/families in the SDM process. Additionally, just
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as it is important for physicians to maintain documentation of
clinical management decisions, such a record is also important
for patients to be able to reflect on their previous decisions or
those of their parents and physicians had decisions occurred
prior to their ability to be fully involved. For this to work, barriers
such as overcoming technical problems when accessing web-
based content andmisunderstanding the importance of their role
in SDM need to be addressed.

Providers

In an era when controversy has led to situations in which
legislative bodies, rather than physicians and parents make
proxy clinical care decisions on behalf of young patients (e.g.,
SCR-110), DST offer a standardized process by which patients
(and parents) and providers participate in documented shared
decision-making. However, the notion that “we already do shared
decision-making,” (i.e., the belief that the providers are already
sharing in the decision-making process and that a DST is
superfluous) needs to be recognized and addressed. Additionally,
organizational factors reducing providers’ motivation to adopt
SDM, including the perception that it will be time consuming or
otherwise interfere with provider workflow need to be problem-
solved (87).Meaningful integration of a DST into the workflow of
comprehensive DSD care is not only predicated on the providers’
expectations that the tool serves as a means of delivering patient-
and family-centered care, but on the flexibility of organizational
factors that can limit or enhance the ability of providers to use
a DST. Finally, beyond the provider’s commitment, training in
SDM and the use of a DST is necessary (88, 89).

CONCLUDING COMMENTS

The role of surgical intervention in DSD is contentiously
debated. It has been assumed that “normalizing” appearance and
function and forestalling physical and psychosocial morbidity
are goals, and known outcomes, of surgical intervention. Adults
have reported satisfaction that their genital surgery had been

performed early; conversely, reports of harm also exist. It is
difficult to know how representative these experiences are.
Gaps in high quality evidence that could be used to inform
decision making on individual and healthcare policy levels is
attributable to a number of factors: rarity of the conditions,
heterogeneity of presentations, attrition of patients in follow-
up from childhood to adulthood, and long intervals between
surgery and time of data collection (32). Provided elective
surgical intervention remains a part of DSD clinical management,
registry-based research efforts, such as those of the European I-
DSD/I-CAH (90) andUSDSD- TRN (91), will provide important
insights into the relationships between treatment options—
surgical and non-surgical—and patient outcomes. In the interim,
further integration of behavioral health services in DSD teams,
buttressed by implementing robust SDM processes, is warranted.
Development and effective application of DSTs in the clinical
context is an area in which patient advocates can collaborate with
healthcare providers.

AUTHOR CONTRIBUTIONS

MG and DS identified relevant elements to include in this
perspective. MG outlined and completed the first draft of
the manuscript. DS revised the manuscript. Both authors
collaborated on final edits.

FUNDING

This work was supported, in part, by grants from the
Eunice Kennedy Shriver National Institute of Child Health
and Human Development (R01 HD068138 and R01 HD093450,
the DSD-Translational Research Network) and through a
Patient-Centered Outcomes Research Institute (PCORI)
Award (#1360). The statements in this work are solely the
responsibility of the authors and do not necessarily represent
the views of PCORI, its Board of Governors or Methodology
Committee.

REFERENCES

1. Lee PA,HoukCP, Ahmed SF, Hughes IA, in collaboration with the participants

in the International Consensus Conference on Intersex organized by the

Lawson Wilkins Pediatric Endocrine Society and the European Society for

Paediatric Endocrinology. Consensus statement on management of intersex

disorders. Pediatrics (2006) 118:e488–500. doi: 10.1542/peds.2006-0738

2. Lee PA, Nordenstrom A, Houk CP, Ahmed SF, Auchus R, Baratz A, et al.

Global disorders of sex development update since 2006: perceptions, approach

and care. Horm Res Paediatr. (2016) 85:158–80. doi: 10.1159/000442975

3. Ernst MM, Liao LM, Baratz AB, Sandberg DE. Disorders of sex

development/intersex: gaps in psychosocial care for children. Pediatrics (2018)

142:e20174045. doi: 10.1542/peds.2017-4045

4. Chute CG. Clinical classification and terminology: some history and

current observations. J Am Med Inform Assoc. (2000) 7:298–303.

doi: 10.1136/jamia.2000.0070298

5. Rutter M, Pine DS. Diagnosis, diagnostic formulations, and classification. In:

Thapar A, Pine DS, Leckman JF, Scott S, Snowling MJ, Taylor E, editors.

Rutter’s Child and Adolescent Psychiatry. 6th ed. West Sussex: John Wiley &

Sons, Ltd. (2015). p. 17–30. doi: 10.1002/9781118381953.ch2

6. Human Rights Watch. “I Want to Be Like Nature Made Me.” Medically

Unnecessary Surgeries on Intersex Children in the US (2017). Available online

at: https://www.hrw.org/sites/default/files/report_pdf/lgbtintersex0717_web_

0.pdf (Accessed September 9, 2018).

7. United Nations Human Rights Council, Juan E. Méndez. Report of the Special

Rapporteur on Torture and Other Cruel, Inhuman or Degrading Treatment or

Punishment (2013). Available online at: http://www.ohchr.org/Documents/

HRBodies/HRCouncil/RegularSession/Session22/A.HRC.22.53_English.pdf

(Accessed September 9, 2018).

8. Amnesty International. Europe: First, Do No Harm: Ensuring The Rights of

Children with Variations of Sex Characteristics in Denmark and Germany.

Index number: EUR 01/6086/2017 London (2017). Available online at: https://

www.amnesty.org/en/documents/eur01/6086/2017/en/ (Accessed August 28,

2018).

9. European Union Agency for Fundamental Rights. The Fundamental Rights

Situation of Intersex People. Vienna (2015). Available online at: http://

fra.europa.eu/en/publication/2015/fundamental-rights-situation-intersex-

people (Accessed August 28, 2018).

10. Creighton SM, Michala L, Mushtaq I, Yaron M. Childhood surgery

for ambiguous genitalia: glimpses of practice changes or more of

Frontiers in Pediatrics | www.frontiersin.org 6 November 2018 | Volume 6 | Article 339

https://doi.org/10.1542/peds.2006-0738
https://doi.org/10.1159/000442975
https://doi.org/10.1542/peds.2017-4045
https://doi.org/10.1136/jamia.2000.0070298
https://doi.org/10.1002/9781118381953.ch2
https://www.hrw.org/sites/default/files/report_pdf/lgbtintersex0717_web_0.pdf
https://www.hrw.org/sites/default/files/report_pdf/lgbtintersex0717_web_0.pdf
http://www.ohchr.org/Documents/HRBodies/HRCouncil/RegularSession/Session22/A.HRC.22.53_English.pdf
http://www.ohchr.org/Documents/HRBodies/HRCouncil/RegularSession/Session22/A.HRC.22.53_English.pdf
https://www.amnesty.org/en/documents/eur01/6086/2017/en/
https://www.amnesty.org/en/documents/eur01/6086/2017/en/
http://fra.europa.eu/en/publication/2015/fundamental-rights-situation-intersex-people
http://fra.europa.eu/en/publication/2015/fundamental-rights-situation-intersex-people
http://fra.europa.eu/en/publication/2015/fundamental-rights-situation-intersex-people
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Gardner and Sandberg Controversy Surrounding Elective Surgical Intervention

the same? Psychol Sexual. (2013) 5:34–43. doi: 10.1080/19419899.2013.

831214

11. Speiser PW, Azziz R, Baskin LS, Ghizzoni L, Hensle TW, Merke DP, et al.

Congenital adrenal hyperplasia due to steroid 21-hydroxylase deficiency: an

endocrine society clinical practice guideline. J Clin Endocrinol Metab. (2010)

95:4133–60. doi: 10.1210/jc.2009-2631

12. Auchus R, Witchel S, Leight K, Aisenberg J, Azziz R, Bachega T, et al.

Guidelines for the Development of comprehensive care centers for congenital

adrenal hyperplasia: guidance from the CARES Foundation Initiative. Int J

Pediatr Endocrinol. (2010) 2010:275213. doi: 10.1155/2010/275213

13. Cools M, Looijenga LH, Wolffenbuttel KP, T’Sjoen G. Managing the risk of

germ cell tumourigenesis in disorders of sex development patients. Endocr

Dev. (2014) 27:185–96. doi: 10.1159/000363642

14. Looijenga LH, Hersmus R, de Leeuw BH, Stoop H, Cools M, Oosterhuis JW,

et al. Gonadal tumours and DSD. Best Pract Res Clin Endocrinol Metab. (2010)

24:291–310. doi: 10.1016/j.beem.2009.10.002

15. van der Zwan YG, Biermann K, Wolffenbuttel KP, Cools M, Looijenga

LH. Gonadal maldevelopment as risk factor for germ cell cancer:

towards a clinical decision model. Eur Urol. (2015) 67:692–701.

doi: 10.1016/j.eururo.2014.07.011

16. Deans R, Creighton SM, Liao LM, Conway GS. Timing of gonadectomy

in adult women with complete androgen insensitivity syndrome (CAIS):

patient preferences and clinical evidence. Clin Endocrinol. (2012) 76:894–8.

doi: 10.1111/j.1365-2265.2012.04330.x

17. Lopez CM, Solomon D, Boulware SD, Christison-Lagay ER. Trends in the use

of puberty blockers among transgender children in the United States. J Pediatr

Endocrinol Metab. (2018) 31:665–70. doi: 10.1515/jpem-2018-0048

18. Money J. Sex Errors of the Body and Related Syndromes: A Guide to Counseling

Children, Adolescents, and Their Families. Baltimore, MD: Paul H. Brookes

Publishing Co (1994).

19. Zucker KJ. Intersexuality and gender identity differentiation. Annu Rev Sex

Res. (1999) 10:1–69.

20. Diamond M. Clinical implications of the organizational and

activational effects of hormones. Hormones Behav. (2009) 55:621–32.

doi: 10.1016/j.yhbeh.2009.03.007

21. Diamond M, Garland J. Evidence regarding cosmetic and medically

unnecessary surgery on infants. J Pediatr Urol. (2014) 10:2–6.

doi: 10.1016/j.jpurol.2013.10.021

22. Creighton SM, Minto CL, Steele SJ. Objective cosmetic and anatomical

outcomes at adolescence of feminising surgery for ambiguous genitalia

done in childhood. Lancet (2001) 358:124–5. doi: 10.1016/S0140-6736(01)

05343-0

23. Crouch NS, Liao LM, Woodhouse CR, Conway GS, Creighton

SM. Sexual function and genital sensitivity following feminizing

genitoplasty for congenital adrenal hyperplasia. J Urol. (2008) 179:634–8.

doi: 10.1016/j.juro.2007.09.079

24. Canning DA. Can We correct hypospadias with a staged operation?

If not, are we bold enough to report it? J Urol. (2015) 194:284–5.

doi: 10.1016/j.juro.2015.05.035

25. Pippi Salle JL, Sayed S, Salle A, Bagli D, Farhat W, Koyle M, et al. Proximal

hypospadias: a persistent challenge. Single institution outcome analysis of

three surgical techniques over a 10-year period. J Pediatr Urol. (2016) 12:28

e1–7. doi: 10.1016/j.jpurol.2015.06.011

26. Crissman HP, Warner L, Gardner M, Carr M, Schast A, Quittner AL,

et al. Children with disorders of sex development: a qualitative study

of early parental experience. Int J Pediatr Endocrinol. (2011) 2011:10.

doi: 10.1186/1687-9856-2011-10

27. Sanders C, Carter B, Goodacre L. Parents’ narratives about their

experiences of their child’s reconstructive genital surgeries for ambiguous

genitalia. J Clin Nurs. (2008) 17:3187–95. doi: 10.1111/j.1365-2702.2007.

02006.x

28. Binet A, Lardy H, Geslin D, Francois-Fiquet C, Poli-Merol ML. Should

we question early feminizing genitoplasty for patients with congenital

adrenal hyperplasia and XX karyotype? J Pediatr Surg. (2016) 51:465–8.

doi: 10.1016/j.jpedsurg.2015.10.004

29. Fagerholm R, Santtila P, Miettinen PJ, Mattila A, Rintala R, Taskinen S. Sexual

function and attitudes toward surgery after feminizing genitoplasty. J Urol.

(2011) 185:1900–4. doi: 10.1016/j.juro.2010.12.099

30. Nordenskjold A, Holmdahl G, Frisen L, Falhammar H, Filipsson H, Thoren

M, et al. Type of mutation and surgical procedure affect long-term quality of

life for women with congenital adrenal hyperplasia. J Clin Endocrinol Metab.

(2008) 93:380–6. doi: 10.1210/jc.2007-0556

31. Wisniewski AB, Migeon CJ, Malouf MA, Gearhart JP. Psychosexual

outcome in women affected by congenital adrenal hyperplasia due

to 21-hydroxylase deficiency. J Urol. (2004) 171(6 Pt 1):2497–501.

doi: 10.1097/01.ju.0000125269.91938.f7

32. Cools M, Nordenstrom A, Robeva R, Hall J, Westerveld P, Fluck C,

et al. Caring for individuals with a difference of sex development

(DSD): a consensus statement. Nat Rev Endocrinol (2018) 14:415–29.

doi: 10.1038/s41574-018-0010-8

33. Michala L, Liao LM,Wood D, Conway GS, Creighton SM. Practice changes in

childhood surgery for ambiguous genitalia? J Pediatr Urol. (2014) 10:934–9.

doi: 10.1016/j.jpurol.2014.01.030

34. Mouriquand P, Caldamone A, Malone P, Frank JD, Hoebeke P. The

ESPU/SPU standpoint on the surgical management of disorders of sex

development (DSD). J Pediatr Urol. (2014) 10:8–10. doi: 10.1016/j.jpurol.2013.

10.023

35. Lee P, Schober J, Nordenström A, Hoebeke P, Houk C, Looijenga L, et al.

Review of recent outcome data of disorders of sex development (DSD):

emphasis on surgical and sexual outcomes. J Pediatr Urol. (2012) 8:611–5.

doi: 10.1016/j.jpurol.2012.10.017

36. Warne GL, Mann A. Ethical and legal aspects of management for

disorders of sex development. J Paediatr Child Health (2011) 47:661–3.

doi: 10.1111/j.1440-1754.2011.02164.x

37. Warne GL, Raza J. Disorders of sex development (DSDs), their presentation

and management in different cultures. Rev Endocr Metab Disord. (2008)

9:227–36. doi: 10.1007/s11154-008-9084-2

38. Ediati A, Faradz SM, Juniarto AZ, van der Ende J, Drop SL, Dessens AB.

Emotional and behavioral problems in late-identified Indonesian patients

with disorders of sex development. J Psychosom Res. (2014) 79:76–84.

doi: 10.1016/j.jpsychores.2014.12.007

39. Ediati A, Juniarto AZ, Birnie E, Drop SLS, Faradz SMH, Dessens AB.

Body image and sexuality in Indonesian adults with a disorder of sex

development (DSD). J Sex Res. (2015) 52:15–29. doi: 10.1080/00224499.2013.

816260

40. Baratz AB, Feder EK. Misrepresentation of evidence favoring early

normalizing surgery for atypical sex anatomies. Arch Sex Behav. (2015)

44:1761–3. doi: 10.1007/s10508-015-0529-x

41. Kipnis K, Diamond M. Pediatric ethics and the surgical assignment of sex. J

Clin Ethics (1998) 9:398–410.

42. Tamar-Mattis AJD. Patient advocate responds toDSD surgery debate. J Pediatr

Urol. (2014) 10:788–9. doi: 10.1016/j.jpurol.2014.03.019

43. Wiesemann C, Ude-Koeller S, Sinnecker G, Thyen U. Ethical principles

and recommendations for the medical management of differences of sex

development (DSD)/intersex in children and adolescents. Eur J Pediatr. (2010)

169:671–9. doi: 10.1007/s00431-009-1086-x

44. Greenberg JA. Legal, ethical, and human rights considerations for physicians

treating children with atypical or ambiguous genitalia. Semin Perinatol. (2017)

41:252–5. doi: 10.1053/j.semperi.2017.03.012

45. Gillam LH, Hewitt JK, Warne GL. Ethical principles for the management

of infants with disorders of sex development. Hormone Res Paediatr. (2010)

74:412–8. doi: 10.1159/000316940

46. Carpenter M. The human rights of intersex people: addressing harmful

practices and rhetoric of change. Reprod Health Matters (2016) 24:74–84.

doi: 10.1016/j.rhm.2016.06.003

47. Kon AA. Ethical issues in decision-making for infants with

disorders of sex development. Hormone Metab Res. (2015) 47:340–3.

doi: 10.1055/s-0035-1547269

48. Chase C. What is the agenda of the intersex patient advocacy movement?

Endocrinologist (2003) 13:240–2. doi: 10.1097/01.ten.0000081687.

21823.d4

49. Sandberg DE, Mazur T. A noncategorical approach to the psychosocial care

of persons with DSD and their families. In: Kreukels BPC, Steensma TD,

de Vries ALC, editors. Gender Dysphoria and Disorders of Sex Development.

Focus on Sexuality Research. Boston, MA: Springer (2014). p. 93–114.

doi: 10.1007/978-1-4614-7441-8_5

Frontiers in Pediatrics | www.frontiersin.org 7 November 2018 | Volume 6 | Article 339

https://doi.org/10.1080/19419899.2013.831214
https://doi.org/10.1210/jc.2009-2631
https://doi.org/10.1155/2010/275213
https://doi.org/10.1159/000363642
https://doi.org/10.1016/j.beem.2009.10.002
https://doi.org/10.1016/j.eururo.2014.07.011
https://doi.org/10.1111/j.1365-2265.2012.04330.x
https://doi.org/10.1515/jpem-2018-0048
https://doi.org/10.1016/j.yhbeh.2009.03.007
https://doi.org/10.1016/j.jpurol.2013.10.021
https://doi.org/10.1016/S0140-6736(01)05343-0
https://doi.org/10.1016/j.juro.2007.09.079
https://doi.org/10.1016/j.juro.2015.05.035
https://doi.org/10.1016/j.jpurol.2015.06.011
https://doi.org/10.1186/1687-9856-2011-10
https://doi.org/10.1111/j.1365-2702.2007.02006.x
https://doi.org/10.1016/j.jpedsurg.2015.10.004
https://doi.org/10.1016/j.juro.2010.12.099
https://doi.org/10.1210/jc.2007-0556
https://doi.org/10.1097/01.ju.0000125269.91938.f7
https://doi.org/10.1038/s41574-018-0010-8
https://doi.org/10.1016/j.jpurol.2014.01.030
https://doi.org/10.1016/j.jpurol.2013.10.023
https://doi.org/10.1016/j.jpurol.2012.10.017
https://doi.org/10.1111/j.1440-1754.2011.02164.x
https://doi.org/10.1007/s11154-008-9084-2
https://doi.org/10.1016/j.jpsychores.2014.12.007
https://doi.org/10.1080/00224499.2013.816260
https://doi.org/10.1007/s10508-015-0529-x
https://doi.org/10.1016/j.jpurol.2014.03.019
https://doi.org/10.1007/s00431-009-1086-x
https://doi.org/10.1053/j.semperi.2017.03.012
https://doi.org/10.1159/000316940
https://doi.org/10.1016/j.rhm.2016.06.003
https://doi.org/10.1055/s-0035-1547269
https://doi.org/10.1097/01.ten.0000081687.21823.d4
https://doi.org/10.1007/978-1-4614-7441-8_5
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Gardner and Sandberg Controversy Surrounding Elective Surgical Intervention

50. Karkazis K, Tamar-Mattis A, Kon AA. Genital surgery for disorders of sex

development: implementing a shared decision-making approach. J Pediatr

Endocrinol Metab. (2010) 23:789–805. doi: 10.1515/jpem.2010.129

51. Magritte E. Working together in placing the long term interests of the

child at the heart of the DSD evaluation. J Pediatr Urol. (2012) 8:571–5.

doi: 10.1016/j.jpurol.2012.07.011

52. Feder EK, Dreger A. Still ignoring human rights in intersex care. J Pediatr

Urol. (2016) 12:436–7. doi: 10.1016/j.jpurol.2016.05.017

53. Mouriquand PD, Gorduza DB, Gay CL, Meyer-Bahlburg HF, Baker L,

Baskin LS, et al. Surgery in disorders of sex development (DSD) with a

gender issue: if (why), when, and how? J Pediatr Urol. (2016) 12:139–49.

doi: 10.1016/j.jpurol.2016.04.001

54. Meyer-Bahlburg HF. Misrepresentation of evidence favoring early

normalizing surgery for atypical sex anatomies: response to Baratz and

Feder (2015). Arch Sex Behav. (2015) 44:1765–8. doi: 10.1007/s10508-015-

0602-5

55. Feinberg J. The child’s right to an open future. In: Aiken W, LaFollette H,

editors. Whose Child? Children’s Rights, Parental Authority, and State Power.

Totowa, NJ: Rowman and Littlefield (1980). p. 124–53.

56. SCR. Senate Concurrent Resolution No. 110 (SCR-110) Sex Characteristics.

Available online at: https://leginfo.legislature.ca.gov/faces/billTextClient.

xhtml?bill_id=201720180SCR110 (Accessed October 17, 2018).

57. AARONSON. Southern Poverty Law Center. M.C. V. AARONSON (2013).

Available online at: https://www.splcenter.org/seeking-justice/case-docket/

mc-v-aaronson (Accessed September 2, 2018).

58. interACT. interACT: Advocates for Intersex Youth (2018). Available online at:

https://interactadvocates.org/ (Accessed March 5, 2018).

59. U.S. Food and Drug Administration. FDA Drug Safety Communication:

FDA Review Results in New Warnings About Using General Anesthetics and

Sedation Drugs in Young Children and Pregnant Women (2016). Available

online at: https://www.fda.gov/Drugs/DrugSafety/ucm532356.htm (Accessed

September 3, 2018).

60. Tamar-Mattis A, Baratz A, Baratz Dalke K, Karkazis K.

Emotionally and cognitively informed consent for clinical care for

differences of sex development. Psychol Sexual. (2013) 5:44–55.

doi: 10.1080/19419899.2013.831215

61. Katz AL, Webb SA, Macauley RC, Mercurio MR, Moon MR, Okun AL, et al.

Informed consent in decision-making in pediatric practice: technical report.

Pediatrics (2016) 138:e20161485. doi: 10.1542/peds.2016-1485

62. Wisniewski AB, Sandberg DE. Parenting children with disorders of sex

development (DSD): a developmental perspective beyond gender. Hormone

Metab Res. (2015) 47:375–9. doi: 10.1055/s-0034-1398561

63. Speiser PW, Arlt W, Auchus RJ, Baskin LS, Conway GS, Merke DP, et al.

Congenital adrenal hyperplasia due to steroid 21-hydroxylase deficiency: an

endocrine society clinical practice guideline. J Clin Endocrinol Metab. (2018)

103:4043–4088. doi: 10.1210/jc.2018-01865

64. Lossie AC, Green J. Building trust: the history and ongoing

relationships amongst DSD clinicians, researchers, and patient advocacy

groups. Hormone Metab Res. (2015) 47:344–50. doi: 10.1055/s-0035-

1548793

65. Rolston AM, Gardner M, van Leeuwen K, Mohnach L, Keegan C, Delot E,

et al. Disorders of sex development (DSD): clinical service delivery in the

United States.Am JMed Genet Part C SeminarMed Genet. (2017) 175:268–78.

doi: 10.1002/ajmg.c.31558

66. Samsel C, Ribeiro M, Ibeziako P, DeMaso DR. Integrated behavioral health

care in pediatric subspecialty clinics. Child Adoles Psychiatr Clin North Am.

(2017) 26:785–94. doi: 10.1016/j.chc.2017.06.004

67. American Academy of Pediatrics, Committee on Hospital Care,

Institute for Patient-Family-Centered Care. Patient- and family-

centered care and the pediatrician’s role. Pediatrics (2012) 129:394–404.

doi: 10.1542/peds.2011-3084

68. Sanders C, Carter B, Goodacre L. Parents need to protect: influences, risks

and tensions for parents of prepubertal children born with ambiguous

genitalia. J Clin Nurs. (2012) 21:3315–23. doi: 10.1111/j.1365-2702.2012.

04109.x

69. Siminoff LA, Sandberg DE. Promoting shared decision making in disorders of

sex development (DSD): decision aids and support tools.Hormone Metab Res.

(2015) 47:335–9. doi: 10.1055/s-0035-1545302

70. Legare F, Witteman HO. Shared decision making: examining key elements

and barriers to adoption into routine clinical practice. Health Aff. (2013)

32:276–84. doi: 10.1377/hlthaff.2012.1078

71. Park ES, Cho IY. Shared decision-making in the paediatric field: a

literature review and concept analysis. Scand J Caring Sci. (2018) 32:478–89.

doi: 10.1111/scs.12496

72. Politi MC, Dizon DS, Frosch DL, Kuzemchak MD, Stiggelbout AM.

Importance of clarifying patients’ desired role in shared decision making to

match their level of engagement with their preferences. BMJ (2013) 347:f7066.

doi: 10.1136/bmj.f7066

73. Charles C, Gafni A, Whelan T. Decision-making in the physician-patient

encounter: revisiting the shared treatment decision-making model. Soc Sci

Med. (1999) 49:651–61. doi: 10.1016/S0277-9536(99)00145-8

74. Charles C, Gafni A, Whelan T. Shared decision-making in the medical

encounter: what does it mean? (or it takes at least two to tango). Soc Sci Med.

(1997) 44:681–92. doi: 10.1016/S0277-9536(96)00221-3

75. Boyse KL, Gardner M, Marvicsin DJ, Sandberg DE. “It was an overwhelming

thing”: parents’ needs after infant diagnosis with congenital adrenal

hyperplasia. J Pediatr Nurs. (2014) 29:436–41. doi: 10.1016/j.pedn.2014.01.007

76. Duguid A, Morrison S, Robertson A, Chalmers J, Youngson G,

Ahmed SF, et al. The psychological impact of genital anomalies on

the parents of affected children. Acta Paediatr. (2007) 96:348–52.

doi: 10.1111/j.1651-2227.2006.00112.x

77. Lorenzo AJ, Pippi Salle JL, Zlateska B, Koyle MA, Bagli DJ, Braga

LH. Decisional regret after distal hypospadias repair: single institution

prospective analysis of factors associated with subsequent parental remorse

or distress. J Urol. (2014) 191(Suppl. 5):1558–63. doi: 10.1016/j.juro.2013.

10.036

78. Politi MC, Lewis CL, Frosch DL. Supporting shared decisions when

clinical evidence is low. Med Care Res Rev. (2013) 70(Suppl. 1):113S−28S.

doi: 10.1177/1077558712458456

79. Braddock CH. Supporting shared decision making when clinical

evidence is low. Med Care Res Rev. (2013) 70(Suppl. 1):129S−40S.

doi: 10.1177/1077558712460280

80. O’Connor AM, Rostom A, Fiset V, Tetroe J, Entwistle V, Llewellyn-Thomas

H, et al. Decision aids for patients facing health treatment or screening

decisions: systematic review. BMJ (1999) 319:731–4. doi: 10.1136/bmj.319.

7212.731

81. Whelan TJ, O’Brien MA, Villasis-Keever M, Robinson P, Skye A, Gafni A,

et al. Impact of Cancer-Related Decision Aids. Evidence Reports/Technology

Assessments, No. 46. Rockville, MD: Agency for Healthcare Research and

Quality (2002).

82. Levinson W, Kao A, Kuby A, Thisted RA. Not all patients want to participate

in decision making: a national study of public preferences. J General Internal

Med. (2005) 20:531–5. doi: 10.1111/j.1525-1497.2005.04101.x

83. Timmermans S, Yang A, GardnerM, Keegan CE, Yashar BM, Fechner PY, et al.

Does patient-centered care change genital surgery decisions? The strategic use

of clinical uncertainty in disorders of sex development clinics. J Health Soc

Behav. (2018). doi: 10.1177/0022146518802460. [Epub ahead of print].

84. Légaré F, Ratté S, Stacey D, Kryworuchko J, Gravel K, Graham Ian D, et al.

Interventions for improving the adoption of shared decision making by

healthcare professionals. Cochrane Database Syst Rev. (2010) 5:CD006732.

doi: 10.1002/14651858.CD006732.pub2

85. Légaré F, Ratté S, Gravel K, Graham ID. Barriers and facilitators to

implementing shared decision-making in clinical practice: update of a

systematic review of health professionals’ perceptions. Patient Educ Couns.

(2008) 73:526–35. doi: 10.1016/j.pec.2008.07.018

86. Härter M, van der Weijden T, Elwyn G. Policy and practice developments

in the implementation of shared decision making: an international

perspective. Z Evid Fortbild Qual Gesundhwes. (2011) 105:229–33.

doi: 10.1016/j.zefq.2011.04.018

87. Elwyn G, Rix A, Holt T, Jones D.Why do clinicians not refer patients to online

decision support tools? Interviews with front line clinics in the NHS. BMJ

Open (2012) 2:1–6. doi: 10.1136/bmjopen-2012-001530

88. Légaré F, Politi MC, Drolet R, Desroches S, Stacey D, Bekker

H. Training health professionals in shared decision-making: an

international environmental scan. Patient Educ Couns. (2012) 88:159–69.

doi: 10.1016/j.pec.2012.01.002

Frontiers in Pediatrics | www.frontiersin.org 8 November 2018 | Volume 6 | Article 339

https://doi.org/10.1515/jpem.2010.129
https://doi.org/10.1016/j.jpurol.2012.07.011
https://doi.org/10.1016/j.jpurol.2016.05.017
https://doi.org/10.1016/j.jpurol.2016.04.001
https://doi.org/10.1007/s10508-015-0602-5
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180SCR110
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180SCR110
https://www.splcenter.org/seeking-justice/case-docket/mc-v-aaronson
https://www.splcenter.org/seeking-justice/case-docket/mc-v-aaronson
https://interactadvocates.org/
https://www.fda.gov/Drugs/DrugSafety/ucm532356.htm
https://doi.org/10.1080/19419899.2013.831215
https://doi.org/10.1542/peds.2016-1485
https://doi.org/10.1055/s-0034-1398561
https://doi.org/10.1210/jc.2018-01865
https://doi.org/10.1055/s-0035-1548793
https://doi.org/10.1002/ajmg.c.31558
https://doi.org/10.1016/j.chc.2017.06.004
https://doi.org/10.1542/peds.2011-3084
https://doi.org/10.1111/j.1365-2702.2012.04109.x
https://doi.org/10.1055/s-0035-1545302
https://doi.org/10.1377/hlthaff.2012.1078
https://doi.org/10.1111/scs.12496
https://doi.org/10.1136/bmj.f7066
https://doi.org/10.1016/S0277-9536(99)00145-8
https://doi.org/10.1016/S0277-9536(96)00221-3
https://doi.org/10.1016/j.pedn.2014.01.007
https://doi.org/10.1111/j.1651-2227.2006.00112.x
https://doi.org/10.1016/j.juro.2013.10.036
https://doi.org/10.1177/1077558712458456
https://doi.org/10.1177/1077558712460280
https://doi.org/10.1136/bmj.319.7212.731
https://doi.org/10.1111/j.1525-1497.2005.04101.x
https://doi.org/10.1177/0022146518802460
https://doi.org/10.1002/14651858.CD006732.pub2
https://doi.org/10.1016/j.pec.2008.07.018
https://doi.org/10.1016/j.zefq.2011.04.018
https://doi.org/10.1136/bmjopen-2012-001530
https://doi.org/10.1016/j.pec.2012.01.002
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Gardner and Sandberg Controversy Surrounding Elective Surgical Intervention

89. Politi MC, Pieterse AH, Truant T, Borkhoff C, Jha V, Kuhl L, et al.

Interprofessional education about patient decision support in specialty care.

Jf Interprof Care (2011) 25:416–22. doi: 10.3109/13561820.2011.596455

90. Kourime M, Bryce J, Jiang J, Nixon R, Rodie M, Ahmed SF. An assessment

of the quality of the I-DSD and the I-CAH registries - international registries

for rare conditions affecting sex development. Orph J Rare Dis. (2017) 12:56.

doi: 10.1186/s13023-017-0603-7

91. Délot EC, Papp JC, DSD-TRN Genetics Workgroup, Sandberg DE,

Vilain E. Genetics of disorders of sex development: the DSD-TRN

experience. Endocrinol Metab Clin North Am. (2017) 46:519–37.

doi: 10.1016/j.ecl.2017.01.015

Conflict of Interest Statement: The authors declare that the research was

conducted in the absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Copyright © 2018 Gardner and Sandberg. This is an open-access article distributed

under the terms of the Creative Commons Attribution License (CC BY). The

use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Pediatrics | www.frontiersin.org 9 November 2018 | Volume 6 | Article 339

https://doi.org/10.3109/13561820.2011.596455
https://doi.org/10.1186/s13023-017-0603-7
https://doi.org/10.1016/j.ecl.2017.01.015
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles

	Navigating Surgical Decision Making in Disorders of Sex Development (DSD)
	Background
	Terminology
	Surgical Interventions
	Gonadal Surgery
	Genital Surgery

	Controversy Surrounding Elective Surgical Intervention
	Paths Forward
	Surgical Options Become Unavailable
	Surgical Options Remain Available
	Patients (and Parents)
	Providers


	Concluding Comments
	Author Contributions
	Funding
	References


