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INTRODUCTION

e The first question parents ask after the birth of

their child is what the gender is. In recent
decades, it has become possible to have the
answer to that question much earlier: 3D ultra-
sonography, the karyotype in some prenatally
examined fetuses can provide an exact answer.

e Not always, though...

e Inone out of 4500 newborns, the way external
genitalia look makes the answer impossible at
the usual time. Differences in Sex

.;fj Development (DSD) have always posed an
ﬁ'?enigma, to a greater or lesser extent, to

’ﬁg,%)w specialists: neonatologists,
ed'rih' pediatric surgeons,

1 '.yrologists, geneticists, and of
jatric endocrinologists.

www.free-power-point-t

In recent years /Istanbul Convention/ and
months /the Olympic Games and the law
prohibiting propaganda for non-traditional
sexual orientation in schools/ utterly
incompetent people would make decisions and
write laws that are at odds with scientific
knowledge and professional experience.

Despite the scientific discoveries of the past
decades, each DSD case raises its own sing
guestions, regarding the determination g
actual gender or the decision on the
gender of the child, due ‘to & \nur
problems not always sufficientl
newborn period.




DISORDERS OF SEX DEVELOPMENT - DSD

. The normal gender development
depends on the precise spatio-temporal
sequence and coordination of mutually
antagonistic activating and suppressing
factors.

. These factors regulate the direction of
the unipotential gonad in the binary
pathways governing normal  sex
development

. DSD cover a group of congenital
conditions associated with atypical
development of internal and/or external

g genital structures.

— These conditions are the result of
disorders, hormonal and
—». anatomical deviations.

BaTheyiean be initiated at birth due to




CLASSIFICATION

e The two major DSD groups are:

Abnormal determination the sex - abnormal

gonadal development:

XY gonad dysgenesis — SRY gen- Yp11.3 - locus
XX testicular DSD - SOX-9 17qg24.3-q25.1
Ovotesticular DSD - SF-1,WT-1,DAX-1, WNT-4,DMRT-1, XH2, DHH.

D|srupted gender differentiation —

.aIIy developed gonads, the subsequent development of mternal 1d exte




CLASSIFICATION

46 XX DSD - ANDROGEN INDUCED
Congenital adrenal hyperplasia
(CAH) with virilization

Placental aromatase deficiency

GCS (glucokortikosteroid) receptor
mutation

Maternal androgen secreting tumor
Virilizing luteoma of pregnancy
Administration of androgens

(Norethlndrone Ethisterone, Nor-
%nodrel Medroxyprogesterone,

{gnalal

46 XY DSD - Impaired testosterone
synthesis

Leydig cell agenesis
LH/HCG receptor mutation (LHCGR)
Inborn lipoid adrenal hyperplasia

Mutation of Cholesterol side chain cleavage
(CYP11A1)

Mutation of 3B-hydroxysteroid dehydrogenase
type 2 (HsD3B2)

Mutation of 17a-hydroxylase/17,20 lyase (cypi7a1)
Mutation of P450 oxidoreductase (por)
Smith-Lemli-Opitz (DHCR7) Mutatign |

type 3 (HsD17B3)

Mutation of Sa-reductase type 2/
Cytochrome b5 (CYB5A) F

3a- hydroxysteroid dehydrogena :
and AKR1C3)

Denys-Drash Syndrome (WTll)_.,"".,-'



CLASSIFICATION

SEX CHROMOSOMES DSD
DISORDERS IN ANDROGEN-

DEPENDENT ORGANS
Turner Syndrome

Androgen Insensitivity Syndromes Rl ey ndrome

(disorders in the androgen receptor or ~ Mosaicism 45,X/46,XY

in post-receptor processes): Triple XXX Syndrome
Complete AIS XXY Syndrome
Partial AlS

XX OR XY DISEASES OF GONADAL
DEVELOPMENT

Complete gonadal dysgenesis' "

Partial gonadal dysgenesis
Regression of the gonads
Ovotesticular DSD




CLASSIFICATION

MICROPENIS
XY - Persistent Miullerian Duct = Kallman - Syndrome
Syndrome = Growth hormone deficion
With low AMH (AMH) = GNRH — receptor mutation

With normal or high AMH (AMHR2) CRYPTORCHIDISM

= Kallman - Syndrome

MALFORMATIVE SYNDROMES « GNRH - receptor mutation
e CHARGE syndrome HYPOSPADIAS
* Hand-foot-genital syndrome ISOLATED CONGENITAL MALFORMATIONS
¢ MRKH Syndrome MULTIPLE CONGENITAL MALFORMATIO
- * MURCS Association SYNDROMES
b«‘; McKusick-Kaufman Syndrome = VACTERL (vertebrae, anus, cardiovascu\l.af‘tree,__.-_-‘it C
S .,.Ji@& hallia esophagus, renal system, limb buds)

= Goldenhar

= Pallister-Hall

= Robinow

= McKusick-Kaufman

= IMAGe (interauterine growth retarde
metaphyvseal dvsplasia, adrenal



This so a broad classification of DSD, with manifestations of the
condition both in the newborn period and in later age - during
pubertal maturation, requires a narrow differential-diagnostic
approach - without wasting unnecessary time - after birth or at

the first worrying doubts about disease - at a later age.

The right decision changes destinies, the mistakes - even
more so.

Dlagnostlc algorithms for the newborn perlod or for DS
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DSD IN PUBERTAL AGE

 What happens at the age when the boy is about to become a young
man and the girl a young woman?

* In fact, cases with DSD manifesting at the age that should be
puberty are much more common than those in the newborn period.
In some cases, the cause could be looked into the untimely
diagnosis, unsought medical help, incomplete status, undiagnosed
arterial hypertension, underestimated short stature, or malformative
stigmas.

« Sometimes there is a need for sex reassignment, gonadectomy,
— hormone replacement therapy, and almost always there is infertil' :
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Phenotype at puberty

'

Male with small testes

!

Elevated +— FSH, LH —» Low

’

'

Female with amenorrhea

|

Low ¢«— FSH, LH —» Normal, high

.

!

!

Female with virilization

|

XY 4¢— Karyotype —» XX

|

!
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hypogonadism |
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(Turner) | l l
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M l v ¢ v
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v l v v v
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deHoTUN Npe3 nybepTeTa

l

MomyeTa ¢ Marnku Tectucum

!

Elevated «—FSH, LH —» Low

}
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Low «—— FSH, LH —» Normal, high
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AND AFTER THE LONG INTRODUCTION AND
MANDATORY CLASSIFICATION...

 The aim of the presentation is to draw
attention to the fact that not all 46 XY
individuals are always male, and...

 that in the 406 XX karyotype severe
virilization and sexual dysphoria can be




46 XY - IS IT SURELY MALE?

. THE ANSWER IS NOT ALWAYS "
Ry GQSITIVE...

\" . ‘\ I



Turning an embryo into a woman is
easy

Internal genitalia I | External genitalia 1
Gonad |Mu|lerian ductun:l | Wolffian ductuc | Urogenital sinus |

Fallopian tubes Eimbrion
Owary Uterus i Female
Vagina remmnan
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Becoming a man is far more difficult. With the
hormones secreted by the testicles, the male fetus
overcomes the natural tendency for passive
development in a female direction

| Internal genitalia | External ganitalia

| Gonad PMullerian ductuc Wolffian ductuc I Urogenital sinus

Sex determining region Y

Waginag

m.free-power-& :

¥ — chrom.
[ SRY, 501 9]
[
b:‘-
. .".'4' S S al
Fallopian tubes Embrion
Owvary Literus
.. | remmnants




The primary undifferentiated gonad
transforms into a testis with Sertoli and
Leydig cells

Internal genitalia | I External genitalia

Gonad | I MMullerian du:tu:l I Waolffian ductuc Urogenital sinus

I Leydig
. s
| Sertol

Fallopian tubes -
Owary Uterus Sk,
Vagina remnants
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Sertoli cells produce MIF - a Muller inhibitory
substance that causes regression of the
Mullerian ducts to embryonic remnants.

| Internal genitalia | External genitalia

—

| Gonad I| Mullerian ductuc

| Wolffian ductuc | Urogenital sinus

- Leydig
Y -k ”:ln: 4 testis 3 Embrion
(3RY, 50K 9) ‘ Sertoli __I remnants
e rLLE s
=
~
'
E’QI e
‘\\‘ Fallopian tubes e
Ohwvary Uterus t
Vagina oLy

wvm.free-power-poinm



At the same time, Leydig cells produce
testosterone, transforming the Wolffian ducts to the
epididymis, vas deferens, and seminal vesicles.

Internal genitalia External genitalia
m Mullarian ductucl | Walffian ductuc | | Urogenital sinus

Was deferens
sSerminal vesicle

Fallopian tubes Embrion
Uterus ts Female
Vs remmnan

L.
¥ — chram. : ) Epididymis
[15 = Embricn
remnants

{ SRY, SOX9 )




Finally, a man - part of the testosterone, thanks to the enzyme
5-alpha reductase, appearing later in embryonic life, turns into
Dihydrotestosterone, important for the final formation of the
male phenotype.

Internal genitalia External genitalia

Urogenital sinus

Epididymis
Vas deferens
Seminal vesicle

| Female ‘

Fallepian tubes
Literus
Vagina

Embrion
remmnants

N
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HYPERGONADOTROPIC
HYPOGONADISM

46 XX

* Girl, 14 years, 10 months.
*  Normal anthropometric indicators

«  Missing pubertal development and arterial
hypertension

* Laboratory parameters — hypokalemia and
uncompensated metabolic alkalosis: pH - 7.47,
VE +4.6 SB - 28.7

*  Hormonal values:Increased ACTH - 129.1 pg/ml
17.9-66.1 pg/ml/.Gonadotropic hormones - FSH -
60.47 IU/L, LH - 23.17 |U/LEstradiol - 75 pmol/l -

— low, pre-pubertal value - Testosterone - 0.19 nl/ml
9 - infantile value for females. Progesterone - 13.05
. ‘hm?ll a high value specific only to the luteal
- phase

menstruating women.17-OH-
e-0.9 ng/mI DHEA-S — 16 mkg/dl

46 XY

Girl, 13 years 6 months.

Reason for the consultation - missing pubertal
development.

Arterial hypertension registered for a first time
First degree of obesity.

Laboratory parameters — hyperkalemia and
decompensated metabolic alkalosis

Hormonal values: ACTH — 121 pmol/l /2-11/FSH —
46.54 mlU/I /1.7-6.6/, LH — 24.97 IU/l / 1.7-

12.1/Estradiol — 56 pmol/lI/44-918/Testosterg
ng/ml Progesterone 23 51 nmol/l /<0.1-4

Ultrasound - uterus and adnexéf
Delayed bone age

Diagnosis for both children:17 -
DEFICIENCY

The only difference is:



MUTATION OF 17A-HYDROXYLASE/17,20 LYASE (cyp17A1)

- Cholesterol

StAR, P450scc

P450c17

| 17-OHpreg )

P450c21 T =~ 3B-HSD Il

-
---

P450c17

P450c21
P450c17

11-Deoxycortisol |

P450clip I

17B-HSD lll _~
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PRIMARY AMENORRHOEA

A girl aged 16 years and 4 months Laboratory tests:
Past illnesses: operated on for inguinal hernia at 11 Normal TBV and gas analysis
months. Normal biochemical tests

Consulted with a gynecologist at the age of 15, due ACTH - 11,9 pg/ml

to primanieiEEEE Cortisol at 8 a.m. —391.22 nmol/l normal
Ultrasound described a hypoplastic uterus and adrenal function

normal ovaries. Prescribed anticoncevtive drugs
for one month. No bleeding was observed.

Mother's menarche-15 years old.

! Androstendion - 5,45 ng/ml (1,0-2,6)
Outpatient tests-elevated LH and androgens. Testost 6.07na/mL ( 0.1-0.5
During an examination by a pediatric estosteron - 6,07ng/mL ( 0,1-0,5)

endocrinologist, a blood pressure of 150/90 mmHg Estradiol — 82,5 pmol/L
g@s_recorded LH - 19,51 mlU/mL
F'We status - growth higher than the target, FSH —-4,86 mIU/mL.

hela rc‘hQ 4th degree, without

2 NE N poplastlc labia majora.

Elevated androgens:
DHEA-S - 844,8 pg/dL (50-286)

Genetic test — kario‘cj.-'



PRIMARY AMENORRHOEA

NMb/AHA AHAMHE3A U CTATYC —MAUMEHTKA C NTbPEMYHA AMEHOPEA

W

Hanuuue Ha BTOpWYHK NONOBM Geneau

He

MUscnegsaHe Ha PCX 1 NIX

7]

PCX/MIX>

1
HCXu NX <5 IU/JL GCX =201U/L nNX=401U/L
XunoroHagoTponex XuMneproHagoTponex

XvnoroHaguIbm XunoroHagu3bm
Hapworpama
46 XX 45 X0
I_IpEMBTYpHD\L)BBpHBJIHD CuHapom I-}L Turner

yepexaaHe /npemaTtypHa meHonaysa/

e

YntpacoHorpadua Ha maTKa

Jlunceawa MaM aHoOManHa maTia HDFIMBJ'IHB MaTKa

| !

HBPHDFPBMB AHaToOMMYHA aHOMATMA
H3a BRHLWHKW FrEHHUTANIMH
lHE

:

N N
46 XY 46 XX
HzcnepgeanmAa 3a  HenepdopupaH
BTOpPMYHA XMMEH UK
ameHopen TpaHceep3aneH
CvHOpom HE'aHaporeHHa Areneans’ Ha cenTym
MionepoBM CTPYKTYPH

HedyBCcTBUTENHOCT - AlS



GENETIC DIAGNOSIS:
COMPLEX ANDROGEN INSENSITIVITY SY

All female external genitalia
Gonads-normal testes in the abdominal cavity or inguinally.

A uterus is absent or, in rare cases, a rudimentary embryo is found./normal
AMH from Sertoli cells/

The vagina is shortened and ends blind, and the size varies from 2.5t0 8
cm

The prostate and other Wolffian structures are absent or rudimentary.
Hormonal tests: normal/high T, increased LH, FSH normal.

BEHAVIOR:

They are raised as girls and are perceived as such. There is no risk of |
gender dysphoria Gonadectomy is possible at diagnosis and before |/ B~



VIRILISATION OF EXTERNAL GENITALIA
- CLITOROMEGALY

Girl, 9 years, 6 months. She was examined
for the first time by a pediatric gynaecologist
at the age of 2 - suspected synechiae of the
labia minora - rejected.

At the age of 4, she was examined by a
pediatric nephrologist because of urethral
thickening - no ultrasound pathology was
found.

Newly appeared brownish staining of the
underwear at the age of 7.5 years - examined
by a pediatric gynaecologist , clitoral
enlargement was described and referred for

f‘,the first time to a pediatric endocrinologist.

f@h} the status:. External genitalia -
aIy 2 cm, no vaglnal opening

MRI of the small pelvis - uterus and
ovaries are not visualized. Testes are
described bilaterally, located in the
anterior abdominal wall, with precise
sizes specific for prepubertal age
described. A developed spermatic cord is
not presented. Conclusion — MRI
evidence of bilateral cryptorchidism.

In the genetic research - DNA
analysis - it is proven double
heterozygosity fora 5. alph
reductase mutation. \\/”




5-ALPHA REDUCTASE
DEFICIENCY

 Deficiency of 5-alpha reductase results in a lack of masculinization of
dihydrotestosterone-dependent structures—in utero, at birth, and in the years
following puberty, despite a male karyotype.

« This condition also leads to a deficiency of the end product of testosterone
metabolism - dihydrotestosterone and is one of the forms of DSD / Differences of
Sex Development/, in which at birth and in the following years due to a female
phenotype of the external genitalia, the sex is usually defined as female .

« DHT plays a key role in the process of sexual differentiation of the external
genitalia and prostate during the development of the male fetus. 5-al
reductase type 2 deficiency /5aR2D/ results from impaired 5aR2 activity, re
in decreased DHT IeveIs

al development, however, the role of testosterone.
of general male habitus, gender mental identity, 2



5-ALPHA REDUCTASE
DEFICIENCY
Impaired conversion p 'E

testosterone>DHT. |

- Incomplete vitilization and
differentiated of external genitalic

- Autosomal recessive.

- Clinical: sexal ambiguity:
- karyotyping:46XY

- range from simple

. hypospadia->blind vaginal
> _pouch:clittoris-like phallus.

< 7

In"p,yiberty
BoYaundergo to vitilization.
girl=>fertilization.

A abp LIVE

Labelled As
In Leaked Medical Report

www.free-power-point-t



PROBLEMS WITH DIAGNOSIS

Until puberty, children with 5-alpha reductase deficiency - in the
absence of a genetic diagnosis - develop and grow up as girls.

If not diagnosed until puberty, increasing levels of testosterone
cause sexual dysphoria - physical and mental masculinization,
corresponding to genetic sex.

Even highly specialized pediatric surgeons refuse to perform an
orchidectomy appropriate before puberty when the family decides
that the child should remain a girl and receive hormone replacemen
therapy with estrogens.

Despite the expected sexual dysphoria and a proven




4,"
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46 XY karyotype with uterus

A young woman of 18 years and 6 months of age, known at Children's Clinic Plovdiv
since the first hours after birth. In connection with intersex external genitalia, which
made it difficult to determine the sex, she was hospitalized on the 8th hour after birth.
Initial diagnosis - simple virilizing form of CAH /congenital adrenal hyperplasia/ due to
elevated values of 17-OH-Progesterone. In support of this diagnosis was the uterus
palpated by the pediatric gynecologist.

But... Cytogenetic study: 46 XY

In the first two years, it was followed up in Sofia - additional genetic and hormonal
studies were carried out in the direction of male pseudohermaphroditism.

At that time, several operations were performed for hypospadias and elongation of a
hypoplastic penis. Upon histological examination of the hypoplastic testicles -

immature testicular parenchyma, as well as the presence of female internal genit
organs - uterus - a feminizing reconstruction of the external genital organs was |
started - September 2007. <.

Q ,r{gmg the civil gender of the child to female - at the age of 2




46 XY karyotype with uterus

« Atthe age of 11, a bilateral gonadectomy was performed for histologically proven
hypoplastic testes, but with gonadoblastomas bilaterally.

 Performed an MRI of the small pelvis - with a description of the presence of a uterus.
 Grows and develops normally emotionally and intellectually with the self-awareness of a girl.

» After 12 years of age — started replacement hormone therapy - Climara - with a gradual
increase in the dose, and subsequently Trisequens. Currently, the dose of the latter is 2
tablets/day. She has regular menstrual cycles.

Normal general status. Height 176 cm, weight 63 kg. Glandular epithelium is palpated in
slightly spaced mammary glands. When examining external genitalia by a pediatric-
adolescent gynecologist - female type. During their additional examination - in the
gynecological position - he urinates from a single opening located above the anal ring.

 Hormonal tests — significantly increased gonadotropic hormones.
Surgical correction of a hypoplastic vagina, as well as additional genetic tes-ts,"are_ pefdi

W/




ARE 46XX ALWAYS WOMEN?

It's easy to say ,YES®
There is a complex and rare variant — 46 XX gonadal dysgenesis due to an Xp:Yp
translocation containing the SRY segment.

BUT THERE IS ALSO A MORE COMMON PATHOLOGY, SOMETIMES MISSED

Girl, 15 years, 7 months. age with a target height above the 50th percentile. Child of
chronically ill and meanwhile deceased parents - from non-endocrine pathology. Menarche at
11.5 years of age - irregular cycles.

Reason for consultation with a pediatric endocrinologist - growth retardation.

The girl has sexual dysphoria - she introduces herself with a male name and asks to be
addressed in the masculine gender.

From the status - height 152 cm - at the 3rd percentile, weight 47 kg. Android habitus.
Complete pubertal development with poor turgor of the breast epithelium, pronounced
hirsutism and acne. No viewing of external genitalia was permitted.

Laboratory tests — normal Sodium and Potasium.
Hormonal tests - TSH - 4. 75 pIUImI /0.53-3.59/ with normal FT4 - 19.20 pmoI/L andiAT -




CONCLUSION

Disorders of sex development are
variations in reproductive  tract
development. Novel genetic techniques
have introduced a new era of the
diagnosis of DSDs and elucidation of
the molecular factors involved in sex
development. Thoughtful respectful
care is critical for the management of
infants, children, adolescents, and their
families to ensure positive and
meaningful quality of life.

“Goals for individuals with DSDs include
_psychosocial well being, sexual
isfaction, and fertility options

Correct diagnosis and following -
therapeutic behavior represents a
multidisciplinary problem in which the
role of the pediatric endocrinologist is
leading

Knowledge of these problems by a
wider range of specialists is imperative -
for the correct and timely diagnosis,
therapeutic approach and psychological
help.

Bulgaria lacks a register, of in
conditions, as well as ‘\an/
center for their diagnosis
treatment. 7

Is it not our fault - the children's endocrinologists' fault, that
iIncompetent politicians are trying to create laws?
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“-&ﬁ A novel mutation of AMHRZ2 in two brothers with persistent Mullerian ducf-sy o
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