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Anomalias genitales

“Alteraciones en la estructura o
el desarrollo normal de los
organos sexuales”

LARSEN 2020

SINA 2019



Genitales ambiguos

“Cualquier recién nacido cuya
apariencia genital haga que el
médico de |la sala de partos
cuestione la asignacion de sexo”

GONZALEZ 2006




Genitales tipicos/atipicos

The Prader scale
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Genitales tipicos/atipicos
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>31 Top of the GT
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Inguinal
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Disorder of Sex Development (DSD)

Anomalias del Desarrollo Sexual (ADS)

ITS o AN
“Condicién congénita en la cual el desarrollo del sexo m

cromosomico, gonadal o anatomico es atipico” UMBR£U.A
It &M




Disorder
Anomalias c

“Condicion congé
cromosomico,

Sex chromosome DSD

,X [ D

1 47 XXY (Klinefelter
syndrome and variants)

: 45X (Turner
syndrome and
variants)

: 45 X/[46,XY (mixed
gonadal dysgenesis)

: 46,XX[46,XY
(chimerism)

A: Disorders of gonadal
(testicular) development

1.

Complete or partial
gonadal dysgenesis
(e.g. SRY, SOX9, SF,
WT1, DHH etc)
Ovotesticular DSD
Testis regression

B: Disorders in androgen
synthesis or action

1.

Disorders of

androgen synthesis

a. LH receptor mutations

b. Smith-Lemli-Opitz syndrome

c. Steroidogenic acute
regulatory protein mutations

d. Cholesterol side-chain
cleavage (CYP11A1)

e. 3 f-hydroxysteroid
dehydrogenase 2 (HSD3B2)

f. 17 p-hydroxysteroid
dehydrogenase (HSD17B3)

g. 5 a-reductase 2 (SRD5A2)

Disorders of androgen action

a. Androgen insensitivity
syndrome

b. Drugs and environmental
modulators

: Other

1.

Syndromic associations

of male genital development

(e.g. cloacal anomalies, Robinow,
Aarskog, Hand-Foot-Genital,
popliteal pterygium)

Persistent Miillerian duct syndrome

Vanishing testis syndrome
Isolated hypospadias (CXorf6)

Congenital
hypogonadism
Cryptorchidism (INSL3, GREAT)
Environmental influences

hypogonadotropic

A: Disorders of gonadal (ovarian)
development

L

Gonadal dysgenesis

2. Ovotesticular DSD
3. Testicular DSD (e.g. SRY+, dup

S0X9, RSPO1)

: Androgen excess

15

Fetal

a. 3 f-hydroxysteroid

dehydrogenase 2 (HSD3B2)
b. 21-hydroxylase (CYP21A2)
¢. P450 oxidoreductase (POR)
d. 11 p-hydroxylase (CYP11B1)
e. Glucocorticoid

receptor mutations
Fetoplacental

a. Aromatase deficiency (CYP19)

b. Oxidoreductase deficiency (POR
Maternal

a. Maternal virilizing tumours
(e.g. luteomas)
b. androgenic drugs

: Other

1.

2

Syndromic associations

(e.g. cloacal anomalies)
Miillerian agenesis/hypoplasia
(e.g. MURCS)

Uterine abnormalities

(e.g. MODY5)

Vaginal atresis

(e.g. KcKusick-Kaufman)
Labial adhesions

UMBRELLA
TERM



Difference of Sex Development (DSD)
Disorder of Sex Development (DSD)

Anomalias del Desarrollo Sexual (ADS)
Desarrollo Sexual Diferente (DSD)

P

Disorders|Differences

of S_e%D’evelopment

An Integrated Approach U MB R { [ l i l

to Management
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Anomalias del Desarrollo Sexual (ADS)

Hipospadias
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Anomalias del Desarrollo Sexual (ADS)

Criptorquidia
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Anomalias del Desarrollo Sexual (ADS)

Micropene

GAREL 2020 PAJKRT 2008
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Clitoromegalia

Q£
.

ANNAC 2023



Anomalias del Desarrollo Sexual (ADS)

Quistes ovaricos




Anomalias del Desarrollo Sexual (ADS)

Hidro(metro)colpos




Anomalias del Desarrollo Sexual (ADS)

Discordancia de sexo fetal

FINAL RESULTS SUMMARY
Result Fetal Sex Fetal Fraction
LOWRISK Female 11.7%
Q #
Nipt Panorama Test Wrong Gender Natera ~ & !
e Eeduidfunaiind e e conarcr WM When yourNIPTresuts |\ i TECE Ultrasound said boy but RESULT DETAILS: ANEUPLOIDIES
Wi ’ -wn{o»chv'" 4‘ werelivrong NIPT said girl?! 7 ; , ; 5
N g Condition tested Result Risk Before Test* Panorama Risk Score
Trisomy 21 Low Risk 1/870 <1/10,000
Trisomy 18 Low Risk 1/1.765 <1/10,000
Trisomy 13 Low Risk 1/5.621 <1/10,000
Monasomy X Low Risk 1/25% <1/10,000
Triploidy Low Risk

© 139K © 1202

Wrong gender on NIPT... It'sa.. ¥ § #nipt... | am just sharing my... #fyp #foryou #nipt... | really just need to kno... Anyone else have this...

@peckaboo3d... M .“ ashleyza.. @ omariiagcor... 415.1K (‘) rockytop... 350.6K Q laksmysanc... 31K ,'"T" courtneyw...

e w————

@ Socond MIPT came = | wish | hadn’t done NIPT @ 101 hac an nipt test
hach today as GIRL and nonvy x test

screening come up o0 et A WRONG NIPT RESULTS
RESULTS! :

’ Q 122 O 174

Replying to @Riah... Guess the NIPT testisn... #nipt #panoramatest... Part 4: My NIPT... Replying to... The neglect is crazy...

g
'




Anomalias del Desarrollo Sexual (ADS)
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Anomalias del Desarrollo Sexual (ADS)

Genitales ambiguos

PIRES 2017

MAZZA 2013



Diagnostico prenatal de ADS

¢ Por qué sequimos sin detectarlas?

Falta de conocimiento
Falta de evidencia

Falta de apoyo

REDMAN 2007



Diagndstico prenatal de ADS Apparently some men can't
5 P find the cathedral..

¢ Por qué sequimos sin detectarlas?

Falta de conocimiento




Diagnodstico prenatal de ADS
Falta de conocimiento




Diagnodstico prenatal de ADS
Falta de conocimiento

1
Labia :
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Diagnodstico prenatal de ADS
Falta de conocimiento




Diagndstico prenatal de ADS

Falta de conocimiento

PRIMARY SHAPES OF
THE CLITORAL HOOD

TRUMPET

HORSESHOE

The shape
resembles a
horseshoe
where the hood
creates a curve
around the
clitoral glans

This shape is
more elongated
and rounded,
similar to the
shape of a
coffee bean

This shape is
wider at the top
and tapers down
like the bell of a
trumpet

COFFEE BEAN

This shape
forms a peak
and then divides
into right and
left leaflets, with
an opening in
between where
the clitoral glans
can be seen

@ PELVICHEALTH

ISBIR 2020



Diagnodstico prenatal de ADS
Falta de conocimiento




Diagnostico prenatal de ADS

¢ Por qué sequimos sin detectarlas?

Falta de evidencia




Diagnodstico prenatal de ADS
Falta de eVidenCia EVALUATION OF GENITAL STATUS

1. Mcasurcmen'ts of Penis

Relaxed ém. Stretched com. cm.
MWL ENGTH ® CIRCUMFERENCE
2. Volume of Testis

"z

CIRCUMFERENCE GAUGE

ORCHIDOMETER,

To Measurc Volume of Testis

Testis as Compared to Standards
C.C:

SCHONFIELD 1941

To measure SPL, the infant was placed in the dorsal decubitus
position on the exam table. One end of a tongue depressor with a
measuring strip (with 0.01 cm gradation) attached was placed on
the pubic symphysis above and immediately adjacent to the penis
while firmly applying pressure against the bone. The tongue
depressor and penis were held at a 90° angle away from the
infant’s body. The penis was held and gently stretched while, at
the same time, lowering the foreskin until the urethral meatus was
visible. The distance from the lower end of the tongue depressor
to the tip of the penis was measured to the nearest 0.1 cm. The
protocol included two independent measurements, with a third
measurement obtained if the initial measurements differed by
>0.2 cm or if the measurement was below the 3rd percentile (<2
cm) or above the 97th percentile (>4.5 cm) as previously reported
for term infants.”>




Diagnodstico prenatal de ADS
Falta de evidencia
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Pentile Length (mm)

Diagnostico prenatal de ADS
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Diagnodstico prenatal de ADS
Falta de evidencia

R
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Diagnodstico prenatal de ADS

Study Year Sample Gestational age (weeks) Criteria Overall Feasibility Qverall Accuracy
Male Female Total
Alfuraih et al. 2021 313 11-13.6 AGD 65% 72% 56% 69%
Najdi et al. 2019 316 11-13.6 AGD - 94,9% 91,2% 93%
Bogers et al. 2018 112 9-13 3D 55,2% - - 54,9%
Sipahi et al. 2018 111 11-13.6 AGD - 76,8% 96,8% 86,8%
Hanprasertpong et al. 2016 552 16 -20.6 Scholly 98% 89,8% 91,9% 90,8%
Arfi et al. 2016 310 11-13.6 AGD - 87% 89% 88%
Manzanares et al. 2015 672 11-13.6 Efrat 90,5% 77,1% 97,1% 87,5%
Ballano et al. 2015 2314 11-13.6 Efrat 85,8% 94,6% 86,3% 90,1%
Lubusky et al. 2012 1222 11-13.6 Efrat 83,9% 96,3% 88,7% 92,5%
Youseff et al. 2011 85 11-13.6 3D - 97,9% 97,2% 97,6%
Adiego et al. 2010 636 11-14 Emerson 93,8% 90,6 83,1% 86,3%
Chelli et al. 2009 312 11-14.3 Efrat 89,7% 87,9% 83,3% 85,7%
Hsiao et al. 2008 496 11-14 Whitlow 88,9% 92,5% 91,2% 91,8%
Glanc et al. 2007 205 14 - 40 Glanc 96,1% 100% 98,8% 99,4%
Efrat et al. 2006 656 12 -13.6 Efrat 93% 99,6% 97,4% 98,5%
Hyett et al. 2005 32 10.5-13.2 Efrat 91,6% 100% 100% 100%
Adeyinka et al. 2005 415 15-40 Scholly 87,5% 83,2% 90,6% 86,5%
Mazza et al. 2004 2593 11.4-13.6 Emerson 91% 87,5% 99,1% 93,6%
Michaidilis et al. 2003 200 11-14 Emerson 81,5% 91% 89,2% 90,3
Mazza et al. 2001 32 11.2-13.2 Emerson 96,9% 82,9% 100% 92,5%
Lev Toaff et al. 2000 47 10-24 Whitlow 93,6% 100% 83,3% 92,8%
Efrat et al. 1999 172 11-13.6 Efrat 91,3% 86,7% 98,6% 92,3%
Benoit et al. 1999 578 12 -13.6 Emerson 62,3% 98,4% 100% 99,2%
Whitlow et al. 1999 447 11-14 Whitlow 85% 87,8% 84,1% 86,1%
Mazza et al. 1999 385 11.4-13.6 Emerson 87,5% 91,5% 95,9% 93,6%
Mielke et al. 1998 172 11-16 Whitlow 80,3% 100% 100% 100%
Harrington et al. 1996 472 20 Whitlow 89,4% 95,3% 97,4% 96,7%
Meaguer et al. 1996 843 14-20 Whitlow 91,3% 99,7% 98,8% 99,3%
Nzeh et al. 1996 76 22 - 40 Scholly - 95,7% 93,1% 94,7%
Watson et al. 1990 100 13-19 Scholly 91% 89,5% 97,1% 92,3%
Bronshtein et al. 1990 1091 13-16 Whitlow 88,7% 97,3% 98,5% 97,9%
Emerson et al. 1989 184 10-20 Emerson 82% 86% 79% 82%
Reece et al. 1987 115 16 - 20 Scholly 83,5% 90% 100% 92,7%
Elejalde et al. 1985 722 13 -35 Scholly 63,6% 96,9% 92,8% 95,2%
Natsuyama et al. 1983 8010 12-40 Natsuyama 97,1% 96,4% 96,4% 96,4%
Birnholz et al. 1983 855 15 - 40 Whitlow 69% 99,1% 98,5% 98,8%
Dunne et al. 1983 113 10 - 25 Scholly 47% 100% 88% 94,3%
Limacher et al. 1983 104 19-40 Scholly 83,6% 97,8% 94,8% 97%
Plattner et al. 1983 266 16 - 40 Scholly 72,9% 92% 93% 92,5%
Stephens et al. 1983 100 16-18 Scholly 100% 100% 100% 100%
Shalev et al. 1981 381 >20 Scholly 95,2% 100% 97% 99,5%
Scholly et al. 1980 112 25 - 40 Scholly 64,3% 100% 100% 100%
Le Lann et al. 1979 103 >27 Scholly 90% 100% 100% 100%
De la Fuente et al. 1979 227 >20 Stocker 44% 88% 86% 87%
Stocker et al. 1977 229 30 - 40 Stocker 54,1% 100% 89,9% 95,2%




Diagnostico prenatal de ADS

¢ Por qué sequimos sin detectarlas?

Falta de apoyo




Diagnodstico prenatal de ADS
Falta de apoyo

NG

Table 1 Recommended minimum requirements for basic
mid-trimester fetal anatomical survey

=) |ISU Ogg GUIDELINES

Practice guidelines for performance of the routine
mid-trimester fetal ultrasound scan

Genitalia

Characterization of external genitalia to determine fetal
gender is not considered mandatory in the context of a
mid-trimester routine scan. Reporting of gender should be
considered only with parental consent and in the context
of local practices.

Head

Face

Neck
Chest/Heart

Abdomen

Skeletal

Placenta

Umbilical cord

Genitalia

Intact cranium
Cavum septi pellucidi
Midline falx

Thalami

Cerebral ventricles
Cerebellum

Cisterna magna

Both orbits present
Median facial profile®
Mouth present
Upper lip intact

Absence of masses (e.g. cystic hygroma)

Normal appearing shape/size of chestand lungs
Heart activity present

Four-chamber view of heart in normal position
Aortic and pulmonary outflow tracts*

No evidence of diaphragmatic hernia

Stomach in normal position
Bowel not dilated

Both kidneys present

Cord insertion site

No spinal defects or masses (transverse and
sagitml views)

Arms and hands present, normal relationships

Legs and feet present, normal relationships

Position
No masses present
Accessory lobe

Three-vessel cord®

Male or female®

*Optional component of checklist: can be evaluated if technically

feasible.



Diagnodstico prenatal de ADS
Falta de apoyo

A

XISU0g..

ISUOG Practice Guidelines (updated): performance of the
routine mid-trimester fetal ultrasound scan

Characterization of external genitalia to determine fetal
gender is not considered part of the routine mid-trimester
scan. Reporting of gender should be considered only
on parental request and in the context of local practice
and regulations. However, the normal appearance of the
external genitalia should be checked.

Table 1 Suggesred minimum (and *opuonal} requirements for
basic mud-trimester fetal anatomical survey

Head

Face

MNeck

Chest/heart

Abdomen

Skeleeal

Placenta

Umbilical cord

Giemstalia

Cervix

Intact craninm

Head shape normal

Cavum septi pellucidi normal in appearance

Choroid plexus normal in appearance

Madline Falx normal in appearance

Thalami normal in appearance

Lateral cerebral ventricles normal in
appearance

Cerebellum normal in-appearance

Cisterna magna normal in appearance

Muchal told® normal in appearance

Both orhits and bulbe present

;'lwiidugll'{::ﬂ taceal profle® normal in
appearance

Masal bone® normal in appearance

Upper lip ineace

Absence of masses (e.g. cystic hygroma)

Chest and lungs appearing normal in shapefsize

Heart activaty present

Four-chamber view of heart in normal posicion
{left chambers on lefr side)

Aortic and pulmonary ourflow traces (relative
size and their relationships) normal

LVOT view; three-vessel view or
three-vessels-and-rrachea view normal

Mo evedence of diaphragmatic hernia

Stomach in normal position on left side

Bowel normal (not difated or hyperechogenic)

Giallbladder on right side®

Boch kidneys present, no pyelecrasis

Urinary bladder normal in appearance

Cord insertion site into the fetal abdomen
normal

Mo spinal defects or masses {transverse and
sagittal views)
Arms and hands present, normal jome position

Legs and feet present, normal joint position

Macental position and relation to cervix
normal
Mo masses pressnt

Three-vessel cord *
Cord insermion mto placenta® normal

Maormal male or female gemitahia®

Cervical-length measurement normal®

*Oprional component of checklise: can be evaluared if technically
feasibie and according to local pracrce, LVOT, left venrricular

outflow tract.
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MEDICINE
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Enter your measured value millimeters, grams, or ratio | Clear

Falta de apoyo o oer  omem
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| Newborn with DSD: Karyiotyping — 46,XY I

° V4 ° “Classic” approach “New” approach
Diagnostico prenatal de ADS T [ Ea | [
LH, FSH LH, FSH, ACTH Electrolytes, Glucose, 170HP
Testosterone, DHT, 17-OH-Progesterone 3 1
Aj-androstenedione 17-OH-Pregnenolone
F a I ta d e a o o Electrolytes, Glucose 11-deoxycortysol, DHEA, New genetic testing (NGS, WAS, GCH array)
’ Testosterone, DHT, AMH " .
Ag-androstenedione Molecular diagnosis
Electrolytes, Glucose - (confirmed by Saenger sequencing)
Imaging 1
Abdominal/Pelvic US, Genitourethrogram, MRI Target Endocrine and Anatomical Evaluation |
. | .oy
www.analesdepediatria.org ¢ Candidate Gene Analysis Selected Imaging studies
7 2 Individualized basal and stimulated hormone
Molecular diagnosis testing
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| Newborn with DSD: Karyiotyping — 46,XY I

° V4 ° “Classic” approach “New” approach
Diagnostico prenatal de ADS R |
LH, FSH LH, FSH, ACTH ; Electrolytes, Glucose, 170HP
Testosterone, DHT, 17-OH-Progesterone l
A,-androstenedione 17-OH-Pregnenolone
F a I ta d e a p o o | Electrolytes, Glucose 11-deoxycortysol, DHEA, New genetic testing (NGS, WAS, GCH array)
y : Testosterone, DHT, AMH
Ag-androstenedione Molecular diagnosis
Electrolytes, Glucose (confirmed by Saenger sequencing)
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Imaging in fetal genital anomalies

European Journal of Obstetrics & Gynecology and Reproductive Biology 283 (2023) 13-24

Najdi 2019 70.4% [ 94,7% [ 96% |
Sipahi 2018 [ 77.8% [ 86,9% ] 96,1% |
Arfi 2016 [ 83% [ 91 % | 82% |
Lubusky 2012 305% | 75% | 966% | 100% |
Adiego2010 | 644% | 745% | 862% | 951% |89.9% | 946% | 952% [[1o0%
Chelli 2009 [ 68.4% | 90,8% | 83.9%
Hsiao 2008 | 70.3% [ 91,3% [ 96% |
Efrat 2006 [ es5% [ esow | 100% |
Efrat 1999 [ 0% [ 98,7% ] 100% |
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Open-legs axial plane: A standardized methodology and reference values for fetal
genital biometry in mid-trimester ultrasound

LENGTH

European Journal of Obstetrics & Gynecology and Reproductive Biology 263 (2021) 50-55
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Stretched penile length at birth: a systematic review

J Pediatr Endocrinol Metab 2021; aop

50

45

40

35

7] i\v/v\”\nﬂv m\'\/W‘\/"‘

15
e Stretched Penile Length
«eoh-+ +1SD

10 —

! cede+ -1SD

il -2.5 SD (Micropenis)

5,7
0 E S LSS 0SS L 2SS P E 4 EESSHESES S TS S CEERE S S E2ES S35 S5 5585555855323 ¢8
g&s.§§g§§§a§§§*ggé§§?§§‘EE3?35?3:E§3§§§§§§§§§§??sgsifi-:ggg*gég
S §3ssegge"e $=8 * T¥2 FI:Eg ¢ E2Ec8S5 IS 53¥588 sz "38
= 3 = = < E S | = s S &3
s 8 8 5 3 = =
o =}
E
3
E



Diagnostico prenatal y postnatal de ADS

Prenatal ambiguous/atypical genitalia:
why are we still missing it and how can we
improve diagnosis?

Ultrasound Obstet Gynecol 2024

GUIDELINES

Qisuoqg..

ISUOG Practice Guidelines (updated): performance of the
routine mid-trimester fetal ultrasound scan

Characterization of external genitalia to determine fetal
gender is not considered part of the routine mid-trimester
scan. Reporting of gender should be considered only
on parental request and in the context of local practice
and regulations. However, the normal appearance of the
external genitalia should be checked.
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Mid-Trimester Ultrasound Assessment of Female
Internal Genitalia: Uterus, Vagina, and Indirect Signs
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Figure 2. Individual scatter plot showing the relationship between
the uterus width in millimetres and gestational age of 140 normal
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Sonographic Assessment of Fetal Sex:
More than External Genitalia
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Prenatal visualization of the fetal uterus in routine 2D ultrasound
examination
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Mid-Trimester Ultrasound Assessment of Female
Internal Genitalia: Uterus, Vagina, and Indirect Signs

Datos demograficos

N: 358 fetos (176M/182F) e i
EG media: 20.5 SG (17.3 — 24.4) :
PFE medio: 357g (238 - 711)
Edad media: 31a (18 — 46)
IMC medio: 26,07 kg/m2 (17 — 55)

<185 185-249  25-299

60

50

40

30

20

10

0_



Diagnostico prenatal y postnatal de ADS

Mid-Trimester Ultrasound Assessment of Female
Internal Genitalia: Uterus, Vagina, and Indirect Signs

PLANA | CONCAVA
NINO 168 8 95,45%
NINA 34 148 81,32%

83,17% 94,87%
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Mid-Trimester Ultrasound Assessment of Female
Internal Genitalia: Uterus, Vagina, and Indirect Signs
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Mid-Trimester Ultrasound Assessment of Female
Internal Genitalia: Uterus, Vagina, and Indirect Signs
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Mid-Trimester Ultrasound Assessment of Female
Internal Genitalia: Uterus, Vagina, and Indirect Signs

CARTAGENA 2025

UTERO 96,7% 77,8% (19 - 3856)

45/85% 2D/VCI (20- 2256) 36% (20-2256)
82/97% 2D/VCl (32-3456) =100% (>24s6)

VAGINA 85,7% ~100%
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Mid-Trimester Ultrasound Assessment of Female

. . . . . 25
Internal Genitalia: Uterus, Vagina, and Indirect Signs
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Mid-Trimester Ultrasound Assessment of Female
Internal Genitalia: Uterus, Vagina, and Indirect Signs
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Mid-Trimester Ultrasound Assessment of Female
Internal Genitalia: Uterus, Vagina, and Indirect Signs
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