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TABLE 59.1 Revised Nomenclature

PREVIOUS PROPOSED
Intersex DsD

- Male pseudohermaphrodite  46,XY DSD
Female pseudohermaphrodite ﬂE..‘;&X DSD

True hermaphrodite Ovotesticular DSD

Mixed gonadal dysgenesis Mixed gonadal dysgenesis
(unchangead)

XX male or XX sex reversal 46,XX testicular DSD

XY sex reversal 46, XY complete gonadal
dysganesis

From Lee PA, Houk CF, Ahmed SF, Hughes IA; International Consensus
Conferance on Intersex organized by the Lawson Wilkins Pediatric Endo-
crine Soclety, the European Soclety for Paediatrics: Consensus statement
on management of intersex disorders, Pediatrics 118(2).e488-a500, 2006,
Table 1, p 2489,
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TAHLE S59.2 Potential Implications of a DSD Diagnosis

TOPIC IMPLICATION
S designationfuture = Can help inform sex designation in infancy, based on gender identity data from adult
gender ideriily popalations i avaiakble)
Surgical counsaling = Possible higher hypospadias surgical complication rates
Fartility potential = Predict fertility potential by DSD diagnosis
= Detarmine aligibiity for experimental gonadal tssue cryopresenvation
Hormaonal lunction = Proacthve manitoring of homone function for peer-concordant pubertal development, growih, bone health
Gonadal tumor risk = Anticipatory guidance, screening, or gonadectomy for condithona in which thess is & known gonadal
fumor risk
Multisystem comorbidities = Targeted scresning for associated comarbidities
Gonetic transmission = Counseling about future pegnancies, possib@ity of transmission of condition 1o futum offspring
Paychosoaial health = Community connections for pesr suppart

= Behavioral hoalth professional support
= individual benefit of an explanation for genital diference

From Johnson EK, Whitehead J. Cheng EY: Diferences of sex developmant: currant issues and controversies. Unod Ci Novith Am SO[30433—446, 2023,
Table 3. p 4 of in press article.
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TAHLE 59.3 Ssdacted Ganatic Causes of 46 XY Diffarencas of Sax Devalopmiant (DEDs)

GEME INHERITANCE GONAD UTERLUS EXTERMAL GENITALIA ASSDCIATED FEATURES
DIBDRADERS OF TESTIS DEVELOPMENT
wTi AD Dyaganatic Heets + - Famala or anypical Wilms tumnor, renal abnoermali-
teem. gonadal fumons
WWAGHR, Denys-Drash and
Fras symromsi)
caxs AD Owary i Fomals
8FT ARSAD (BL) Dysganatic tessLaydig b Famala or atypical Primary acmenal failure; pri-
iy iion iy GvErEn RSPy
in temale (46,4 relathes
SRY b Dryaganetic fast or tit= Farmala or atyscal
ovoiestis
EOND A Dhymganatic Tests or ET Femala or gmbiguous Campomalic dysplasin
ovoiBstn
AMAPIKT AD {BLY Dhyagerestic T bt Feitale oF atypical
_BATAd A0 Dysgenetic iestis - Ferrusle, atypical or maje  Gongeretel heart dissase
FFPLLZ AD Dryhgareatic Tants Farnaka, atyphcal of male
AR x Dysgenatic fesis = Mmbe or atygical Dervalopmmsanial delay;
X-linkod hssencephaly
SAMDE Al Dymgaretic tastal ayig + Famales, atypical of mals Mysdodyaplasia, iInfaction,
tion growth restncton,
sdrenal hypoplasin,
enternpaty
=T AR Dymgenetic testmsytg ) Farmals Minifasccuiar neuropaly
dysfunciion
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dysfunction
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WNTHRSFOT  dupipds

Dyaganatic temtss
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TABLE 59.3 Selected Genetic Causes of 46,XY Differences of Sex Development (DSDs)—cont'd

GENE INHERITANCE GONAD UTERUS EXTERNAL GENITALIA  ASSOCIATED FEATURES

DISORDERS OF ANDROGEN SYNTHESIS

LHR AR Testis - Female, atypical or Leydig cell hypoplasia
micropenis

DHCR7 AR Testis - Variable Smith-Lemli-Opitz syndrome:

coarse facies, second-third
toe syndactyly, failure to
thrive, developmental de-
lay, cardiac and visceral
abnormalities

StAR AR Testis - Female or atypical Congenital lipoid adrenal
hyperplasia (primary
adrenal failure)

CYP11A1 Testis - Atypical Primary adrenal failure

5 %

HSD3B2 Testis - Atypical CAH, primary adrenal failure
+ salt loss, partial andro-

genization due to T DHEA

CYP17 AR Testis - Female or atypical CAH, hypertension due to |
corticosterone and
11-deoxycorticosterone,
except in isolated
17,20-lyase deficiency

CYB5A AR Testis - Atypical Apparent isolated
17,20-lyase deficiency;
methemoglobinemia

POR AR Testis - Atypical or male Mixed features of 21-hydrox-
ylase deficiency and 17u-
hydroxylase/17,20-lyase
deficiency, sometimes
associated with Antley-
Bixler craniosynostosis

HSD17B3 AR Testis - Female or atypical Partial androgenization
at puberty, T androstenedi-
one-to-testosterone ratio

SRDSsA2 AR Testis - Atypical or micropenis Partial androgenization at
puberty, T testosterone-to-
dihydrotestosterone ratio

AKR1C2 AR Testis - Female or atypical Decreased fetal DHT
(AKRTC4) production
DISORDERS OF ANDROGENM ACTION
Androgen X Testis - Female, atypical, micro- Phenotypic spectrum from
receptor penis or normal male complete androgen insen-
sitivity syndrome (female

external genitalia) and par-
tial androgen insensitivity
(atypical) to normal male
genitalia and infertility

AD, Autosomal dominant; AKR1C2, aldo-keto reductase family 1 member 2; AR, autosomal recessive; ARX, aristaless related homeobox, X-linked; CAH,
congenital adrenal hyperplasia; CBX2, chromobox homologue 2; CYB5SA, eytochrome b5 POR, P450 oxidoreductase; CYPTTAT, P450 cholesteral sidechain
cleavage; CYP17, 17o-hydroxylase and 17,20-lyase; DAXT, dosage sensitive sex-reversal, adrenal hypoplasia congenita on the X chromosome, gene 1;
DHEA, dehydroepiandrosterone; DHCRY, sterol 7 & reductase; DHH, desert hedgehog; GATA4, GATA binding protein 4; H5D1783, 17-hydroxysteroid de-
hydrogenase type 3; HSD3B82, 3p-hydroxysteroid dehydrogenase type 2; LHR, LH receptor; MAP3KT, mitogen-activated protein kinase kinase kinase 1; SF7,
steroidogenic factor 1; 5L, sex-limited; SOX9, SRY-related HMG-bax gene 9; SRDSAZ, Sa-reductase type 2: SRY, sex-related gene on the Y chromosome;
StAR, steroidogenic acute regulatory protein; WAGRH, Wilms tumor, aniridia, genitourinary anomalies, and mental retardation; WINT4, wingless-type mouse
mammary tumer virus integration site, 4; WTT, Wilms tumor-related gene 1; ZFPM2, zinc finger protein, multitype 2.

Modified from Finlayson C, Jameson J, Achermann JC: Sex development. In Loscalzo J, Fauci A, Kasper D, Hauser S, et al,, editors: Harrison's prin-
ciples of internal medicine, ed 21, New York, 2022, McGraw Hill, Table 390-4. https:/faccessmedicine.mhmedical.com/content aspx?bookid=3005&
sectionid = 265440492,
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(Martinez-Mora J: Development of the genital tract. In Martinez-Mora J, editor: Intersexual states:
disorders of sex differentiation, Barcelona, 1994, Ediciones Doymer, p 53).
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