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DSD 46, XY

P cemesemiseseel _

DSD 46, XX

45,X Disordini dello sviluppo Disordini dello sviluppo
(Sindrome di Turner e gonadico (testicolare) gonadico (ovarico)
varianti)
Disgenesia gonadale (DSD ovotesticolare, DSD
completa testicolare : trasl. SRY,
(Swyer syndrome) duplicazione SOX9)
47,XXY Disgenesia gonadale Disgenesia gonadale
(Sindrome di Klinefelter e parziale
varianti)
45,X/46,XY Disordini di sintesi o Eccesso di Androgeni

(DSD ovotesticolare,
disgenesia gonadale mista)

46,XX/46,XY
(chimerismo DSD
ovotesticolare)

azione biologica degli
androgeni (Deficit
170HSD, 5aRD2, StAR,
CAIS, PAIS, MAIS)

Difetti LHR

Difetti AMH/AMHR

(Deficit 21 idrossilasi,
defcit di aromatasi
fetoplacentare)

Luteoma materno



Sindrome di Klinefelter

Caratteristiche Istologia Fenotipo
genetiche/epidemiologia

1:500/1:1000 nati vivi lalinizzazione dei tubuli Azoospermia
seminiferi
47, XXY Assenza di Elevati livelli di FSH ed
spermatogenesi LH
Mosaicismi Anomalie strutturali Ginecomastia
de 3 S e - oo

Mosaicismi : normale Ipoplasia testicolare
spermatogenesi alla
puberts, in seguito

degenerazione

(46, XY /47, XXY)

Aspetto eunucoide



Diagnosi prenatale S.di Klinefelter

Amniocentesi

XXY e la sola trisomia nota in cui circa il 50% dei casi e causato

da una non disgiunzione alla prima divisione meiotica paterna
(altro 50% Il divisione meiotica). Non correla con | 60 au mer
d e | | matetna

La consulenza genetica deve fornire con precisione tutti gl
aspetti positivi e negativi senza essere direttiva e condizionare
la decisione dei genitori

L Gaspettativa di vita e normale e | 61 nt e lrientrgg endlla a
variabilita umana

Si osserva in tutto il mondo un progressivo aumento
statisticamente  significativo nella percentuale di gravidanze
XXY non interrotte




Sindrome di Turner

Caratteristiche fenotipiche
+

Cariotipo 45 XO/varianti
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Diagnosi prenatale XK

Amniocentesi

ACariotipo prenatale scarsa correlazione con il fenotipo.
Necessita di ripeterlo dopo la nascita  (mosaico)

ALa probabilita di  fenotipo Turner & maggiore se ci sono
alterazioni ecografiche o  bi-tritest positivo che se si tratta
di un reperto incidentale

Amportante la consulenza genetica: attualmente un numero
Inferiore di gravidanze viene interrotta



MLPA: test sul DNA in poche ore

Multiplex ligation-dependent probe amplification

X

Maschio
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Il gene SHOX
Short stature HOmeoboxXontaining

A Mutazioni o delezioni del gene SHOX nella regione
PARL (Xp-Yp) causa ritardo di crescita e bassa
statura

A La bassa statura di donne con sindrome di Turner
Syndrome (XO0) e il risultato di unasola copia di SHOX

A La maggiore statura nel Klinefelter (XXY) e nella
tripla X (XXX) e il risultato di 3 copie di SHOX



Diagnosi post - natale

16 38

Indicazioni

The diagnosis of TS should be considered in any famtiainexplained growth failure or
pubertal delay or any constellation of the following clinical findingsdema of the hands or

feet, nuchal folds, lefsided cardiac anomalies, especially coarctation of the aorta or
hypoplastic left heart, low hairline, lowet ears, small mandible, short stature with growth
velocity less than the 10th percentile for age, markedly elevated levels of FSH, cubitus valgus
nail hypoplasia, hyperconvex uplifted nails, multiple pigmented nevi, characteristic facies, shq
fourth metacarpal, high arched palate, or chronic otitis media (OM).




Diagnosi post - natale KK

Cariotipo

Principali sintomi della sindrome di Turner

Orecchie grandi [

' Mandibola piccola ~ Problemi cardiaci

Collo corto 3
Rene a ferro di cavallo

Ipotiroidismo
' Ovaie atrofiche

W Copyright (C) 2007
All Rights Reserve d

Torace largo

‘ Problemi al sistema

linfatico (linfoedema)

m medicina360.com



http://www.learningradiology.com/caseofweek/caseoftheweekpix2007-1/cow237arr.jpg

Diagnosi post - natale

Materiale cromosomico Y
FISH

12% rischio di gonadoblastoma




Sistema cardiovascolare

A 1% coartazione aortica

A16% valvola aorta: bicuspide (BAV)
ARischio di dissezione aortica correlato: a BAV, altre anormalita
aortiche e ipertensione

wecocardiocolordoppleed ECG

oRMN cardiaca

ui~ollow-up: nuovoecocardio(o RMN) alla transizione
o«Negli adulti normotesiecocardioogni 25 anni
owControllo Pressione arteriosa




Altre anomalie (I)

£30- 40% alterazioni sistema urinario (rene a ferro di cavallo,
malformazioni)
£25- 35% occhi: strabismo, ipermetropia
AOrecchio: OMA, deficit uditivo

adliagnosi: ecografia renale

wVisita oculistica: a 1228 mesi di eta

oFino a 79 anni visita annuale ORLimpanogramma
ubopo 8 anni: visita audiologica alla diagnosi e ogr 2nni




Altre anomalie (lI)

Aliroidite autoimmune
M- 6% celiachia
KOrtodonzia

aliroidei e Ab annualmente dai 4 anni di eta

uSierologia celiachia ogni-2 anni; se HLA negativo, non ripetere piu
sierologia

oPrima visita odontoiatricatrai 2 e i 7 anni,

poi follow-up




Crescita

MBassa statura
KCifosi, scoliosi, displasia  dell anca

wlerapia con GH

wQuando: appena si manifesta deficit di crescita

ubose: 0,035,045 mg/kgdie

uMonitorare IGF1 e crescita

uSospendere quando: velocita di crescita <2 cm/anno o eta ossea >= 14




Puberta

uinduzione della puberta

«uando: gia dai 12 anni a basse dosi, non dopo i 15 at
uBasso dosaggio iniziale: 1/8/10 della dose adulti
cOrale: 2micrg/die

wAggiungere progestinico non prima di 2 anni




Puberta

Table 4 Ovarian Hormone Replacement Treatment (HRT ) in TS

Age

A ge-specific suggestions

Comments

10-11 wears

Monitor for spontaneous
puberty by Tanner staging
and FSH level

Low dose estrogen treatiment
may not inhibit GH-enhanced
growth in stature

13 vears

If no spontancous
development and FSH
elevated. begin low dose E2

Equivalent initial E2 doses:
Depot (intramuscular) E2 0.2-
0.4 mg/month. transdermal E2
6.25 mcg daily¥, micronized
E2 0.25 mg daily by mouth

12.5-15 wvears

Gradually increase E2 dose
over about 2 yvears {e.g.. 14,
25, 37.50,75, 100, 200 mcg
dailv via patch) to adult dose

Usual adult daily dose is 100-
200 meg transdermal E2, 2-4
mg micronized E2, 20 mcg
EEZ2, 1.25-2.5 mg CEE

Yoars

Begin cyclic progesterone
treatment after 2 years of
estrogen or when
breakthrough bleeding occurs

Oral micronized progesterone
best option at present: usual
adult dose is 200 mg/d days
20-30 of monthly cycle or days
100-120 of 3 month cycle

Yoars

Continue full doses at least
until age 30 since normally
estrogen levels are highest
between age 15 and 30 yvears

Some women may prefer using
oral or transde rmmal
contraceptive for HR'T
Monitor endometrial thickness

Yoars

The lowest estrogen dose
providing full protection wvs.
osteoporosis 1s 0.625 CEE or
equivalent

MMonitor osteoporosis risk
factors. diet. exercise. Obtain
bone mineral density and begin
re gular screening
mammography by age 45 yr

=50 years

Decision on estrogen use
based on same considerations
as for other post-menopausal
W OITE T

MNew HRT options are
appearing and these
recommendations may need
updating in near future

* The lowest dose., commercially available E2 transdermal patches deliver 14 and 25 mcg
dailw: it is not established whether various means of dose fractionation (e.g..
administering a quarter patch overnight or daily or administering whole patches for 7-10
days per month) are equivalent.
CEE- conjugated equine estrogens., E2 — estradiol. EE2 — ethinyl estradiol. FSH — follicle
stimulating hormone, HRT — hormone replacement treatme nt




Transizione

Quando?
In tarda puberta
Ginecologo con esperienza in POF

Attenzione a diabete, osteoporosi, dislipidemia.




Punti chiave

wConsulenza genetica prenatale
wdmaging cardiaca (RMN)
awinduzione della puberta
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CLINICAL PRACTICE GUIDELINE

Care of Girls and Women with Turner Syndrome: A
Guideline of the Turner Syndrome Study Group

Carolyn &. Bondy for the The Tumer Syndroms Consensus Study Groap*

Fztipmal Tmetitestew of Hezith, National Inetitate eff Child Heelth and Flmss Doelpment, Fetherds, Marpland 20207




Punti chiave: protocolli

Table 1 Cardiovascular Screening and Monitoring Algorithm for Girls and Women
with TS

Screening

All patients at time of diagnosis | Evaluation by cardiologist with expertise in
congenital heart disease
Comprehensive exam including blood pressure in all
extremities
All require clear imaging of heart, ic valve,
aortic arch and pulmonary veins

¢ Echocardiography is usually adequate for
infants and young gir
MR and echo for older girls and adults

Follow-up depenc For patients with apparently normal cardiovascular
situation appropriate BP
ging at timely
-casions, e.g., at transition to adult clinic,
before attempting preg
appearance of hy : rls that have
only had echocar
MR when old enough to cooperate with the
procedure
Otherwise, imaging ~ every 5-10 years




Punti chiave: protocolli

Table 2 Screening at Diagnosis of TS in Children and Adults with TS

All patients.

Cardiovascular evaluation by specialist®

Renal ultrasound

Hearing evaluation by an audiologist

Evaluation for scoliosis/kyphosis

Evaluation for knowledge of TS: referral to support groups

Evaluation for growth and pubertal development

For specific age groups (in years):

Ages 0-4

Evaluation for hip dislocation

Evye exam by pediatric ophthalmologist (if age > 1)

Ages4-10

Thyroid function tests (T4, TSH) and celiac screen (TTG Ab)

Educational/ psychosocial evaluations

Orthodontic evaluation (if age > 7)

Thyroid function tests (T4, TSH) and celiac screen (TTG Ab)

Educational and psychosocial evaluations

Orthodontic evaluation

Evaluation of ovarian function/estrogen replacement

LFTs, FBG, lipids, CBC, Cr, BUN

Bone mineral density (if age > 18)

#See Table 1




Punti chiave: protocolli

Table 3 Ongoing Monitoring in TS

All ages

Cardiological evaluation as indicated™®
Blood pressure annually
ENT and audiology every 1-3 years

Girls < 5 vears

Growth rate annually
Social skills at age 4-5 yrs

School age Liver and thyroid screening annually
Celiac screen every 2-5 years
Educational and social progress annually
Dental and orthodontic as needed

Older girls and adults

Fasting lipids and blood sugar annually
Liver and thyroid screening annually
Celiac screen as indicated

Age-appropriate evaluation of pubertal
development and psychosexual adjustment

*see Table 1
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