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Gonadotropic axis

Heger, 2012
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Gonadotropic axis regulation

Sultan C, 2018
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Gonadotropic axis activation timing

Bouvattier 2012
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Gonadotropic hormone actions

Estradiol: female phenotype maturation
acceleration of growth

Estrone: few

Testosterone: muscles, bones, internal genitals,
body hair, metabolism

Dihydrostestosterone: external genitals

DHEA: few
Androstenedione: body hair, sebum

aromatase
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What is normal puberty?

For girls, TANNER 2 = BREAST =
Accelerated growth

Menarche = 13 years
B2-B5 = 2.5 years

For boys, TANNER 2 = GONADS =
Testis >3 mL

No accelerated growth (≥8 mL)
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What is normal puberty?

Body hair = presence of androgens BUT ≠ puberty
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What is normal puberty?

Girls: 20-25 cm
Boys: 25-30 cm
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What is precocious puberty?

GIRLS: breast development < 8 years of age
menarche < 10 years of age

BOYS: testis > 3 mL < 9 years of age

Body hair do not provide information on precocious puberty

Pubic hair < 8/9 years (girls/boys) =

premature pubarche or adrenarche
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What is the reality in precocious puberty?

Sultan C, 2018

PHILIPPE.LYSY@UCLOUVAIN.BE



What is the reality in precocious puberty?

Parent AS 2003
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What causes precocious puberty?

Girls: 70% idiopathic

Familial penetrance!

Favored by adipositySultan C, 2018
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What causes precocious puberty?

Boys: 70-90% Tumor à brain MRI

Sultan C, 2018

Girls: In the few studies stratified by age group, pooled prevalence 
was 25% in girls <6 years vs. 3% in girls 6-8 of age (Cantas-Orsdemir S, 
JPEM 2018)
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What causes precocious puberty?

Brito 2016
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What causes precocious puberty?

Genetics: early and/or familial

Secondary: always screen TSH levels

Sultan C, 2018

KISS1, KISS1R, MKRN3
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Clinical diagnosis of precocious puberty

Girls: breast development
accelerated growth
neurological, vision, skin, virilization

Early = exposure to exogenous estrogens?

Boys: testicular enlargment
accelerated growth (not always)
neurological
acnea? body hair? -> testicular volume?

Early = exposure to exogenous testosterone?
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Clinical diagnosis of precocious puberty

Girls & Boys: accelerated bone maturation
BA = CA + 1 year
or BA/CA >1.2

Girls: pelvic ultrasound
uterine length (volume)
uterine form
ovarian volume & structure
fundus/cervix ratio

tumor, cyst
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Clinical diagnosis of precocious puberty
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Khadilkar
2006



Clinical diagnosis of precocious puberty
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Clinical diagnosis of precocious puberty

PHILIPPE.LYSY@UCLOUVAIN.BE

ULTRASOUND

Uterine length: 3.4-4 cm = intermediate (primed)
4 cm = pubertal

Fundus/cervix ratio >1 = pubertal 

Ovarian volume > 1.4-1.5 mL = pubertal 

De Vries 2011; Ersen JPEM 2012



Clinical diagnosis of precocious puberty
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Brito 2016



Clinical diagnosis of precocious puberty
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CUT-OFF VALUES FOR BASAL AND STIMULATED LH

Basal LH: 0.3 IU/L

Stimulated: >6 IU/L

LH >0.6 x FSH ?
LH >FSH ?



Discrimination of CPP from premature thelarche
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Premature thelarche CPP

Growth velocity Normal Accelerated

Bone maturation Normal Accelerated

Vaginal mucosae Red Pink

Pelvic US Prepubertal Pubertal

Areolas Poorly developed Enlarged

Response to GnRH Prepubertal Pubertal

Plasma estrogens Undetectable Sometimes

detectable



Peripheral puberty
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Congenital adrenal hyperplasia
-> virilization only

Adrenal tumors
-> androgens, estrogens (extremely rare)

Ovarian cysts
benign, isolated -> Mc Cune Albright



McCune Albright syndrome

PHILIPPE.LYSY@UCLOUVAIN.BE

GNAS mutation

Hyperfunction of 
endocrine tissues

Osteodysplasia

Suppressed
gonadotrophins

Reduced testicular
volume



GnRH agonist treatment: indications
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Bereket 2018



GnRH agonist treatment: flow chart
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GnRH agonist treatment: outcomes
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Bereket 2018



GnRH agonist treatment: outcomes
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Before the age of 6 years:
-> treatment may have auxological impact

After the age of 6 years:
-> psychological indication (even after menarche)

Long-term impact (bone health, fertility)?
-> uncertain
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