PRECOCIOUS PUBERTY:

Case1:A 6 year old African American girl presents for a well child exam and during the exam you discover tanner 2 to 3 pubic hair. She has no breast buds or axillary hair and her growth curve has remained steady at the 50% for height and weight. Upon questioning the mother, she says the pubic hair has been there for several months and wonders if she should be worried that these changed are happening too soon.

Case 2: The mother of a hispanic boy mentions to you as you are leaving the room after an asthma exacerbation recheck that there is something wrong “down there”. When you put the patient back on the exam table, you discover tanner 3 pubic hair that was not present on last summer’s well child visit.

What do we do in these cases? Should we be worried as the mother in case one wonders?

Precocious puberty has been traditionally defined as puberty that occurs before the age of 8 in girls and 9 in boys. There are some studies that recommend that this age limit be changed to 7 for Caucasian girls and 6 for African American girls but then a proportion of patients with identifiable and treatable causes of precocious puberty might be missed (ie. CAH, pituitary adenoma, neurofibromatosis, McCune Albright syndrome).

This is one reason to begin an investigation as to the cause of the precocious puberty.

The other reason is that the situation may have an impact by reducing the patient’s adult height.

Classifying the origin of the precosity is helpful for organizing our approach to our patients:

	Central Precocious puberty

Gonadotropin dependent

“True”
	Gonadal Steroid Dependent

Gonadotropin independent

“Peripheral or pseudo”
	Adrenal Steroid Dependent

Gonadotropin independent

“Also peripheral or pseudo”
	Incomplete precocious puberty

Gondadotropin independent

“Incomplete or partial”


Central can be thought of as physiologically normal but early (GnRH driven) while all the others are gonadotropin independent.

In the first three categories, osseous maturation is advanced and therefore the growth plates will close early as mentioned previously (If the cause is central and the patient is close to normal for the onset of puberty and the progression is slow, then adult height may not be affected)

Highlights for each category:

	Central Precocious puberty
	Gonadal Steroid Dependent
	Adrenal Steroid Dependent


	Incomplete precocious puberty

	Early activation of the hypothalamic/pituitary/gonadal axis
	Autonomous secretion of excess sex steroid hormones or exogenous exposure

(Gonadotropin independent)
	Autonomous secretion of excess sex steroid hormones or exogenous exposure

(Gonadotropin independent)
	Usually considered a variant of normal ( but is not always) and includes premature thelarche and premature adrenarche

	In girls:  breast and pubic hair develops

In boys: pubic hair and testicular enlargement develops so features are isosexual
	Features may be iso or contrasexual
	Features may be iso or contrasexual
	For premature thelarche: can be unilateral or bilateral; 60%identified between the ages 6 to 24 months ( after age 4 years is unusual). Growth is normal and progression is minimal.

10% may go on to central precosity

	Cause in girls: 80% idiopathic but is a diagnosis of exclusion

In boys: much more likely to have an identifiable cause
	Consider McCune Albright syndrome in girls, a gonadal neoplasia or cyst, and HCG secreting tumor, primary hypothyroidism or exogenous steroid use
	Consider congenital adrenal hyperplasia, adrenal tumors, glucocorticoid resistance and exogenous steroid use
	For premature adrenarche: isolated signs of adrenal sex steroid production that progresses slowly with normal bone age.

20% of affected girls will develop clinicall significant ovarian hyperandrogenism (PCOS) as adults

	Causes include: CNS tumors, adoption from underdeveloped to developed regions, and infectious/post infectious
	The hypothalamic/pituitary/gonadal axis can be triggered in these and then the problem becomes centrally driven
	The hypothalamic/pituitary/gonadal axis can be triggered in these and then the problem becomes centrally driven
	


How do we evaluate these children?





All of these patients should be evaluated by the endocrine service with the possible exception of the incomplete precocious puberty patients. 

What about the above cases?

Case 1:The mother began her menses at age 9 years and is 5’2”. The child’s physical exam is completely normal. The most likely cause is premature adrenarche and we would begin with a bone age in this patient. If it is normal, then we would follow her closely and counsel the mother to return if she is noticing new signs (breast tissue, rapidly growing pubic hair).

Case 2: Since this case involves a boy, we will embark in a more thorough investigation with the above mentioned labs, bone age, ultrasounds and cranial MRI with a prompt referral to endocrine and couseling by them if the appointment is not going to be in a timely manner. 

Physical exam: height, weight and any changes in growth velocity on their growth curve.


Note the present tanner staging and and evidence of estrogen activity (maturation of the vaginal mucosa).


Note present or absence of clitoromegaly, enlargement of the testes, palpation for abdominal/pelvic masses.


Also need to do a complete neurologic exam including peripheral vision and fundoscopic.


Skin for café au lait spots (McCune Albright or NF)











History: attention to source of exogenous steroid, previous central nervous system abnormalities, puberty history of family members











Labs and Xrays: a bone age should be done on all these patients to assess if is advanced (this serves as a non specific marker of sex steroid production).











Also a pelvic and abdominal ultrasound can be done to look for tumors or cysts. 


Lab investigation should include:





 estradiol or testosterone (gonadal sex steroid production)





  LH/FSH (interpret within the context of the present tanner staging)





Also, if adrenarche is present, then DHEA, DHEA-S (good for estimate of adrenocorticoid sex steroid production)


and 17 hydroxyprogesterone (CAH 21 hydroxylase deficiency)





And the endocrine department here often also recommends a B-HCG and alpha one fetoprotein when considering possibility of a tumor.





All girls less than 7 years of age with central precocious puberty need to have a cranial MRI to look for a hypothalamic-pituitary tumor as do most boys with precocious puberty (exception for the boys is if another diagnosis has been found like CAH)














