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Definition	of	terms
• Amenorrhea: absence of menstrual bleeding
• Primary amenorrhea: the absence of menses in a woman 

who has never menstruated by the age of 15 years. 

• Another definition of primary amenorrhea includes girls who 
have not menstruated within 5 years of breast development. 

• Breast development (thelarche) should occur by age 13 
(otherwise, it requires evaluation. )

• Secondary amenorrhea: as the absence of menses for an 
arbitrary period, usually longer than 6 to 12 months

• Cryptomenorrhea: anatomic disorder blocking the outflow of 
menses. Ex. Imperforate hymen, transverse vaginal septum

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Amenorrhea:	World	Health	
Organization	(WHO)	classification
• WHO type I - refers to women with low estrogen levels and 

low follicle-stimulating hormone (FSH) and prolactin (PRL) 

levels without CNS lesions; 

Ex: Turners syndrome

• WHO type II - refers to a normal estrogen status with normal 

FSH and PRL levels

• Ex: Polycystic ovary syndrome (PCOS)

• WHO type III refers to low estrogen levels and a high FSH 

level, denoting ovarian failure. 

• Ex: Premature ovarian failure

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Tanner	staging



Puberty	development
• The first sign of puberty is usually the appearance

of breast budding followed within a few months by the
appearance of pubic hair.

• Sequence of pubertal development:
Breast budding àpubic hair àgrowth spurt à
menarche

• Breast budding is the earliest sign of puberty and 
menarche the latest.

• The mean interval between breast budding and 
menarche is 2.3 yrs + 1 yr

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Puberty	development



Puberty	development
• ratio of fat to both total body weight and lean 

body weight is probably the most relevant factor 
that determines the time of onset of puberty and 
menstruation. 

• Adolescents who are moderately obese have an 
earlier onset of menarche than nonobese women.

• Malnutrition, such as occurs with anorexia 
nervosa or starvation, is known to delay the onset 
of puberty.

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Puberty	development
• girls engaged in premenarchal athletic training, 

menarche is delayed 0.4 year for each year of 
training. 

• Individuals who exercise strenuously should be 
counseled that they will usually have a delayed 
onset of menses, but it is not a health problem.

• They should be told that they will most likely have 
regular ovulatory cycles when they stop exercising 
or become older.

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Stress	can	also	lead	to	amenorhea…
• Emotional stress can lead to 

inhibition of the GnRH axis

• Increased secretion of 
corticotropin-releasing hormone 
(CRH), releasing 
adrenocorticotropic hormone 
(ACTH), opioid peptides (b-
endorphin), and cortisol

• CRH itself is known to inhibit 
GnRH



Puberty	development
• The initial endocrinologic change associated with the 

onset of puberty is the occurrence of episodic pulses 
of LH occurring during sleep

• These pulses are absent before the onset of puberty. 
After menarche, the episodic secretions of LH occur 
during sleep and while awake. 

• The last endocrinologic event of puberty is activation 
of the positive gonadotropin response to increasing 
levels of estradiol, which results in the midcycle 
gonadotropic surge and ovulation.

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



PRIMARY	AMENORRHEA
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• Comprehensive Gynecology 7th edition, 2017 (Lobo 
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A.	Breast	absent,	uterus	present
• Failure of gonadal development is the most common 

cause of primary amenorrhea.

• Gonadal failure is most frequently caused by a 
chromosomal disorder or deletion of all or part of an 
X chromosome, and rarely, 17a-hydroxylase 
deficiencies.

• Breast development does not occur because of the very 
low circulating estrogen levels. 

• Estrogen is not necessary for mullerian duct 
development or wolffian duct regression, so the internal 
and external genitalia are phenotypically normal female.

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Turners	syndrome	(45,	X	0)



Pure	Gonadal	Dysgenesis (46,XX	and	46	
XY	with	gonadal	streaks)
• normal stature and phenotype, 

absence of secondary sexual 
characteristics, and primary 
amenorrhea

**Swyer syndrome (46 XY gonadal 
dysgenesis) is the result of  an 
abnormal testes in utero;
• àmutation of  the SRY gene (sex-

determining region) o f the Y 
chromosome àdefective Y 
chromosome

• à no testes develop à no 
testosterone, no AMH à female 
intrnal organs are formed

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



A.	Breast	absent,	uterus	present
• Individuals with gonadal failure and an X chromosome 

abnormality are shorter than 63 inches in height. 

• Approximately one third of individuals with gonadal failure have 
major cardiovascular or renal abnormalities. 

• The diagnosis of gonadal failure, or hypergonadotropic
hypogonadism (WHO type 1), can be established if the FSH 
level exceeds 30 mIU/mL.

• Individuals with gonadal failure should have a peripheral 
karyotype obtained to determine whether a Y chromosome is 
present (Ex 45 X0/46 XY). 

• If it is present, or signs of hyperandrogenism are present, the 
gonads should be excised to prevent development of 
malignancy, mainly a gonadoblastoma. 

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Androgen	insensitivity	
syndrome

• Testosterone 
present

• Target organs/cells 
lack receptors for 
testosterone

• No masculinizing 
effects occur

• Uterus absent; 
breasts present

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



• 2. Congenital Absence of the Uterus (Uterine Agenesis, 
Uterovaginal Agenesis, Mayer-Rokitansky-Kuster-Hauser 
Syndrome (MRKH))

• second most frequent cause of primary amenorrhea.
• have normal ovaries, with regular cyclic ovulation and 

normal endocrine function
• Associated with congenital renal abnormalities, skeletal 

abnormalities, and  cardiac and other congenital 
abnormalities

• Congenital renal abnormalities occur in approximately 
one third of women with congenital absence of the 
uterus.

B.	Breast	present,	uterus	absent

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.
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• usually have a male karyotype, elevated gonadotropin levels, 
and testosterone levels in the normal or below-normal female 
range.

• Differential diagnosis for this phenotype includes 17a-
hydroxylase deficiency, 17,20-desmolase deficiency, and 
agonadism.

• lack the enzyme necessary to synthesize sex steroids, and 
thus have female external genitalia.

• Because they have testes, AMH is produced and the female 
internal genitalia regress; 

• With low testosterone levels, the male internal genitalia do not 
develop. Insufficient estrogen is synthesized so no breasts 
develop.

C.	Breast	absent,	uterus	absent

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.
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• second largest category of individuals with primary 
amenorrhea

• Commonly due to hyperprolactinemia secondary to 
prolactinoma

• The most important and probably most common cause 
of amenorrhea in adolescent girls is anorexia nervosa. 

D.	Breast	present,	uterus	present

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.
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Management
• History
• Physical exam (examine breasts, uterus, height, 

weight)
• FSH (Hypergonadotropic levels (high FSH) à gonadal 

failure)
• Karyotyping (XY OR XX?)

• If a Y chromosome is present, the streak gonads should 
be excised, because the incidence of subsequent 
malignancy, mainly gonadoblastomas, is relatively high

• Electrolyte and serum progesterone levels
• Doses of conjugated equine estrogen (CEE) in the 

range of 0.625 mg or its equivalent are usually 
sufficient to cause breast proliferation.



SECONDARY	AMENORRHEA



Secondary	amenorrhea
1. Uterine causes

a. Intrauterine synechiae./ intrauterine adhesions/ Asherman’s
syndrome à can be caused by Tuberculosis or previous 
uterine surgery (endometrial curettage, cs), endometritis

2. CNS/Hypothalamic causes
• The most frequent cause of secondary amenorrhea is 

hypothalamic dysfunction.

a. Lesions:  craniopharyngiomas, granulomatous disease 
(e.g.,tuberculosis, sarcoidosis), and sequelae of encephalitis.

b. Drugs: Phenothiazine derivatives, certain antihypertensive 
agents

c. Stress and exercise
• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 

chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Secondary	amenorrhea
d. Weight loss
The most important and probably most common cause of 
amenorrhea in adolescent girls is anorexia nervosa. 

When women lose 15% below ideal body weight, 
amenorrhea can occur because of CNS-hypothalamic 
dysfunction. 

When weight loss decreases below 25% of ideal body 
weight, pituitary gonadotropin function can also become 
abnormal. 

e. PCOS
f. Functional hypothalamic amenorrhea
The normal cyclic pattern of LH pulsatility is not present in 
individuals with functional hypothalamic amenorrhea. 

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Secondary	amenorrhea
3. Pituitary causes: neoplasms, Sheehan syndrome, 
Simmonds syndrome

4. Ovarian causes: premature ovarian failure

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Diagnostic	evaluation	of	
secondary	amenorrhea

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.

• History and physical examination
• Rule out pregnancy
• Rule out intrauterine adhesions
• Medications? Drugs?
• Weight loss? Stress? Strenuous exercise?
• Symptoms of premature ovarian failure? 
• Sheehan or Simmonds syndrome?



Diagnostic	evaluation	of	
secondary	amenorrhea

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



PRECOCIOUS	PUBERTY



Puberty
• process of biologic changes and physical 

development, after which sexual reproduction 
becomes possible. 

• a time of accelerated linear skeletal growth and 
development of secondary sexual characteristics 
(e.g. breast development, appearance of axillary 
and pubic hair) 

• usual sequence of the physiologic events of puberty: 
• breast development à appearance of pubic and 

axillary hair à period of maximal growth velocity 
à menarche. 

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Mean	ages	of	pubertal	onset	and	
development	among	girls38 Primary and Secondary Amenorrhea and Precocious Puberty 845

and corresponding categories of precocious puberty may change 
during the course of the disease; for example, congenital adre-
nal hyperplasia initially is GnRH independent but subsequently, 
over many months, eventually becomes a GnRH dependent 
form of precocious puberty.

The pathophysiology of precocious puberty is divided into two 
distinct categories: a normal physiologic process involving GnRH 
secretion with an integrated hypothalamic–pituitary axis, which 
occurs at an abnormal time, or an abnormal physiologic process 
independent of an integrated hypothalamic-pituitary-ovarian axis.

GnRH dependent precocious puberty involves prema-
ture maturation of the hypothalamic-pituitary-ovarian axis 
and includes normal menses, ovulation, and the possibility of 
pregnancy. GnRH independent precocious puberty involves 
premature female sexual maturation, which may lead to estro-
gen-induced uterine stimulation and bleeding without any nor-
mal ovarian follicular activity. Both categories have increased 
circulating levels of estrogen. In the latter syndrome, however, 
secretion of estrogens is independent of hypothalamic-pituitary 

control. Depending on when the patient is first seen in relation-
ship to the natural history of her disease, it may be necessary to 
observe her at regular intervals (for 2 to 3 years) to distinguish 
one syndrome from another (Table 38.5). Prolonged follow-up 
is sometimes necessary to rule out subtle, slow-growing lesions 
of the brain, ovary, or adrenal gland.

The majority of girls with precocious puberty (70%) develop a 
GnRH-dependent process. Figure 38.4 depicts the normal matu-
ration of the HPO axis, with the integral role of kisspeptin facili-
tating GnRH release with puberty occurring when the physiologic 
“brake” is off. The exact cause of most cases of GnRH depen-
dent precocious puberty is unknown (constitutional); however, 
approximately 30% are secondary to CNS disease. Kisspeptin, 
a hypothalamic peptide that stimulates the release of GnRH, is 
involved in the initiation of puberty. Two activating mutations of 
the kisspeptin receptor have been described in girls with central 
precocious puberty (Teles, 2008; Silveira, 2010). Another genetic 
mutation (MKRN3) has been found in a number of affected fami-
lies (Abreu, 2013).
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Figure 38.19 Mean ages (dots) and ranges (horizontal lines) of pubertal onset and development in girls. 
Dashed lines show the earlier limit for African-American girls. Max, maximum. (From Lee PA. Puberty and 
its disorders. In: Lifshitz F, ed. Pediatric Endocrinology. 4th ed. New York: Marcel Dekker; 2003:212.)

Table 38.4 Prevalence of Breast and Pubic Hair Development in White and Black Girls*

Age Range (yr)
Parameter 5.00-5.99 6.00-6.99 7.00-7.99 8.00-8.99 9.00-9.99

Prevalence of breast development at Tanner stage 2 or higher (%)
White girl 1.6 2.9 5.0 10.5 32.1
Black girl 2.4 6.4 15.4 37.8 62.6
Prevalence of pubic hair development at Tanner stage 2 or higher (%)
White 0.4 1.4 2.8 7.7 20.0
African American 3.4 9.5 17.7 34.3 62.6

From Kaplowitz PB, Oberfield SE. Reexamination of the age limit for determining when puberty is precocious in girls in the United States: Implications for evaluation and 
treatment. Drug and Therapeutics and Executive Committees of the Lawson Wilkins Pediatric Endocrine Society. Pediatrics. 1999;104:937.
*Between 5 and 10 years of age.
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Precocious	Puberty
• appearance of any signs of secondary sexual 

maturation at an early age (< 8 yrs old)
• Very rare
• physician should undertake a detailed investigation 

of the cause of the condition so as not to overlook a 
potentially correctable pathologic lesion. 

• 2 primary concerns of parents:
• (1) social stigma associated with the child being 

physically different from her peers
• (2) the diminished ultimate height caused by the 

premature closure of epiphyseal growth centers. 
• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 

chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



2	Types	of	precocious	puberty:
• GnRH dependent (complete, true) 
• GnRH independent (incomplete, pseudo)
Ø and these causes have been subcategorized as 
feminizing (previously termed isosexual) or 
virilizing (previously termed heterosexual) 

ØIf the secondary sex characteristics are discordant with 
the genetic and phenotypic gender, the condition is 
termed heterosexual or virilizing precocious puberty 
(development of masculine secondary sexual 
characteristics) à androgens usually come from the 
adrenal gland 

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



2	Types	of	precocious	puberty:
• GnRH dependent precocious 

puberty:
• premature maturation of the 

hypothalamic-pituitary-ovarian axis
• includes normal menses, ovulation, and 

the possibility of pregnancy. 

• GnRH independent precocious 
puberty
• premature female sexual maturation, 

which may lead to estrogen-induced 
uterine stimulation and bleeding without 
any normal ovarian follicular activity; 

• secretion of estrogen is independent of 
hypothalamic-pituitary control. 
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A definitive diagnosis is established more often for pseudopre-
cocious puberty, which is usually related to an ovarian or adrenal 
disorder. If the secondary sex characteristics are discordant with 
the genetic and phenotypic gender, the condition is termed hetero-
sexual or virilizing precocious puberty. This is premature virilization 
in a female child and includes development of masculine second-
ary sexual characteristics. The androgens that cause heterosexual 
precocious puberty usually come from the adrenal gland.

Premature Thelarche
Premature thelarche is defined as isolated unilateral or bilateral 
breast development as the only sign of secondary sexual matu-
ration. It is not accompanied by other associated evidence of 
pubertal development, such as axillary or pubic hair or changes 
in vaginal epithelium. Estrogen levels are normal (prepuber-
tal) as shown in the Figure 38.21 together with estrogen lev-
els in pubertal girls, those with precocious puberty and adults  
(Escobar, 1976). Breast hyperplasia is a normal physiologic phe-
nomenon in the neonatal period and may persist until the child 
is up to 6 months of age. Premature thelarche usually occurs in 
2 waves: within the first 2 years, and between ages 6 and 8. The 
breast buds enlarge to 2 to 4 cm, and sometimes this process 
is asymmetric. Nipple development is absent. This is a benign 
self-limiting condition that does not require treatment. Often, 
the breast enlargement spontaneously regresses. It is important 
to observe these children closely for other signs of precocious 
puberty. It is associated with normal linear growth and a normal 
bone age. The cause of premature thelarche is not understood. It 
has been postulated to be related to a slight increase in estrogen-
like activity, either due to transient low circulating estrogen lev-
els (from transient ovarian follicular activity) or from exogenous 
sources including the possibility of exposure to environmental 
or dietary estrogen mimics. This disorder may be associated with 
female infants who had extremely low birth weights.

Table 38.5 Physical Findings among Patients with Various Precocious Puberty Syndromes

GnRH-Dependent and GnRH-Independent Syndromes

Findings
Premature 
Thelarche

Premature 
Adrenarche Idiopathic

McCune-Albright 
Syndrome

Central Nervous 
System Tumor Hypothyroid

Breast enlargement Yes No Yes Yes Yes Yes
Pubic hair No Yes Yes Yes Yes Unusual
Vaginal bleeding No No Yes Yes Yes Yes
Virilizing signs No No No No No No
Bone age Normal Normal to minimally 

advanced
Advanced Advanced Advanced Normal or retarded

Neurologic deficit No No No Yes Yes No
Abdominopelvic mass No No Occasional No No Occasional

Isosexual (Feminizing) Heterosexual (Virilizing)

Findings
Ovarian 
Tumors Adrenal Tumors Factitious Ovarian Tumors Adrenal Tumors

Adrenal 
Hyperplasia

Breast enlargement Yes Yes Yes Yes Yes Yes
Pubic hair Yes Yes Yes Yes Yes Yes
Vaginal bleeding Yes Yes Yes Yes Yes Yes
Virilizing signs No Yes No Yes Yes Yes
Bone age Advanced Advanced Advanced Advanced Advanced Advanced
Neurologic deficit No No No No No No
Abdominopelvic mass Usually No No Occasional No No

From Ross GT. Disorders of the ovary and female reproductive tract. In: Wilson JD, Foster DW (eds). Williams Textbook of Endocrinology. 7th ed. Philadelphia: WB Saunders; 1985.
GnRH, Gonadotropin-releasing hormone.

Figure 38.20 Child age 7 years with constitutional precocious 
puberty. Note increased height for age. (From Dewhurst CJ. Practical 
Pediatric and Adolescent Gynecology. New York: Marcel Dekker; 1980.)
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Premature	Thelarche	
• isolated unilateral or bilateral breast development as the 

only sign of secondary sexual maturation. 
• not accompanied by other associated evidence of 

pubertal development, such as axillary or pubic hair or 
changes in vaginal epithelium. 

• Estrogen levels are normal (prepubertal)
• Premature thelarche usually occurs in 2 waves: within 

the first 2 years, and between ages 6 and 8. 
Ødoes not require treatment. 
Øbreast enlargement spontaneously regresses. 
ØIt is important to observe these children closely for other signs 

of precocious puberty. 
Øcause of premature thelarche is not understood. 
Øpostulated to be related to exogenous sources of estrogen  

including the possibility of exposure to environmental or dietary 
estrogen mimics. 

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Premature	Pubarche	or	Adrenarche	
• Premature pubarche is early isolated development 

of pubic hair without other signs of secondary sexual 
maturation. 

• Premature adrenarche is isolated early development 
of axillary hair. 

• Neither of these conditions is progressive, and the 
girls do not have clitoral hypertrophy. 

• it is important to differentiate premature pubarche 
from the virilization produced by congenital adrenal 
hyperplasia. 

• cause is poorly understood but is believed to be 
related to increased androgen production by the 
adrenal glands (DHEA and DHEA-S). 

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Gonadotropin-Releasing	Hormone–
Dependent	Precocious	Puberty
1. Idiopathic

Ø80% of the cases of GnRH dependent precocious puberty.
Ø Some of these children are simply at the earliest limits of 

the normal distribution of the biologic curve 
Øno genital abnormality except for early development. 
ØGonadotropin levels, sex steroid levels, and response of LH 

after administration of GnRH are similar to those in normal 
ØDiagnosis:

Ø basal levels of LH > 5 mIU/mL 
Ø GnRH stimulation test:  GnRH agonist (usually leuprolide 

acetate 20 μg/kg subcutaneous) is given with LH and FSH 
measurements measured after 3 hours à LH responses 
suggesting GnRH dependency are >5 mIU/mL.

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Gonadotropin-Releasing	Hormone–
Dependent	Precocious	Puberty
2. Central Nervous System Lesions 

Ødegenerative, neoplastic, or congenital defects that involve the 
CNS 

Øup to 20% of cases and warrants a careful evaluation by 
imaging. 

ØUsually, symptoms of a neurologic disease, especially 
headaches, seizures and visual disturbances, precede the 
manifestations of precocious puberty. 

ØA most unusual neurologic symptom that may be associated 
with precocious puberty is seizures with inappropriate laughter 
(gelastic seizures). 

ØMajor CNS diseases associated with true precocious puberty 
include tuberculosis, encephalitis, trauma, secondary 
hydrocephalus, neurofibromatosis, granulomas, hamartomas of 
the hypothalamus, teratomas, craniopharyngiomas, cranial 
irradiation, and congenital brain defects, such as 
hydrocephalus and cysts in the area of the third ventricle. 

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Gonadotropin-Releasing	Hormone–
Dependent	Precocious	Puberty
3. Primary Hypothyroidism 
Øuntreated hypothyroidism may result in GnRH dependent 

precocious puberty. 
Øcaused by primary thyroid insufficiency, usually 

Hashimoto thyroiditis, and not by a deficiency in pituitary 
TSH. 

ØPathophysiology: diminished negative feedback of 
thyroxine, resulting in an increased production of TSH, 
which may be accompanied by an increase in production 
of gonadotropins à Van Wyk–Grumbach syndrome

Øhypothyroidism is the only cause of precocious puberty in 
which the bone age is retarded. 

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Gonadotropin-Releasing	Hormone–
Independent	Precocious	Puberty

• Most common cause: estrogen-secreting 
ovarian cyst or large functioning follicle (most 
common solid ovarian tumor is Granulosa 
cell tumors)

• Adrenocortical neoplasms 
• McCune-Albright syndrome (MAS): 

mutation in the G3 protein leading to 
activation of adenylate cyclase à constant 
stimulation of pituitary hormones, including 
FSH, LH, TSH, and GH. 
• first sign is vaginal bleeding. 
• triad of café-au-lait spots, polyostotic fibrous 

dysplasia, and cysts of the skull and long 
bones

• Iatrogenic or factitious precocious 
puberty: young child has used hormone 
cream or ingested adult medica ions such as 
oral estrogen or birth control pills à regress 
after discontinuation of the medication. 
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Gonadotropin-Releasing Hormone–Independent 
Precocious Puberty
The most common cause of pseudo or feminizing precocious 
puberty is an estrogen-secreting ovarian cyst or large function-
ing follicle. Granulosa cell tumors are the most common type 
of solid ovarian tumor resulting in precocious puberty. These 
tumors are usually larger than 8 cm in diameter when associated 
with precocious puberty; 80% can be palpated abdominally. 
Other ovarian tumors that may be associated with precocious 
puberty include thecomas, luteomas, teratomas, Sertoli-Leydig 
tumors, choriocarcinomas, and benign follicular cysts. Usually, 
thecomas and luteomas are much smaller than granulosa cell 
tumors and cannot be palpated. Overall, these tumors are rare 
during childhood, with only 5% of granulosa cell tumors and 
1% of thecomas occurring before puberty. The ability of many 
tumors, including teratomas, choriocarcinomas, and dysger-
minomas, to secrete estrogen, human chorionic gonadotropin 
(hCG), α-fetoprotein, and other markers has been established.

Adrenocortical neoplasms may produce isosexual (feminiz-
ing) or heterosexual (virilizing) precocious puberty. The rela-
tionship between congenital adrenal hyperplasia and puberty 
depends on the time of initial diagnosis and therapy. If the 
disease is diagnosed in the neonatal period and treated, normal 
puberty ensues. If the disease is untreated, the girl usually devel-
ops heterosexual precocious puberty (signs of androgen excess) 
from the adrenal androgens over time. However, if congenital 
adrenal hyperplasia is diagnosed late in childhood, isosexual pre-
cocious puberty may follow initial treatment of the adrenal dis-
ease. In this category, apart from adrenal imaging, measurements 
of steroids to rule out the various forms of adrenal hyperplasia 
due to enzymatic deficiencies (e.g., 21- or 11β-hydroxylase or 3 
β-ol dehydrogenase) have to be carried out.

McCune-Albright syndrome (MAS) is a rare condition 
caused by a mutation in the G3 protein leading to activation of 
adenylate cyclase (Shenker, 1993). This leads to a constant stim-
ulation of pituitary hormones, including FSH, LH, TSH, and 
GH. It presents as precocious puberty with the first sign usually 
being vaginal bleeding. Clinically there is a triad of café-au-lait 
spots, polyostotic fibrous dysplasia, and cysts of the skull and 
long bones (Fig. 38.22). These patients also have facial asym-
metry. Apart from vaginal bleeding due to high levels of estrogen 
from ovarian cysts that develop from constant stimulation, there 
are bony defects and a lifetime increased risk of malignancy.

Iatrogenic or factitious precocious puberty results when a 
young female has used hormone cream or ingested adult medica-
tions such as oral estrogen or birth control pills. The secondary sex-
ual characteristics regress after discontinuation of the medication.

DIAGNOSIS

The diagnostic workup of a young child with precocious puberty 
begins with a meticulous history and physical examination. 
The primary emphasis should be to rule out life-threatening 
neoplasms of the ovary, adrenal gland, or CNS. The secondary 
emphasis is to delineate the speed of the maturation process, 
because this is crucial in making decisions concerning therapy. 
The height of the girl and exact stage of pubertal development, 
including Tanner stage, should be recorded. Similar to other syn-
dromes with a long list of causes, a number of tests, including 
imaging studies of the brain, serum estradiol level, FSH level, 
and thyroid function tests, may have to be carried out to estab-
lish the diagnosis. With the acceleration of development, the 
sex steroid and adrenal androgen (DHEA-S) levels are elevated, 
regardless of the cause. Acceleration of growth is one of the 

Figure 38.22 A 5-year-old girl with precocious puberty and McCune-Albright syndrome. Note the 
breast development and the typical café-au-lait spots, the pattern of which is referred to as “the coast of 
Maine.” (From Dumitrescu CE, Collins MT. McCune-Albright syndrome. Orphanet J Rare Dis. 2008;3:12.)
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DIAGNOSIS	
• history and physical examination. 
• primary emphasis should be to rule out life-threatening 

neoplasms of the ovary, adrenal gland, or CNS. 
• secondary emphasis is to delineate the speed of the 

maturation process, because this is crucial in making 
decisions concerning therapy. 

• height and exact stage of pubertal development, 
including Tanner stage, should be recorded. 

• imaging studies of the brain, serum estradiol level, FSH 
level, and thyroid function tests

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



DIAGNOSIS	
• bone age should be determined 

by hand-wrist films and 
compared with standards for a 
patient’s age àto evaluate the 
rate of skeletal maturation and the 
corresponding need for active 
treatment of the disease. 

• Advancement of bone age more 
than 95% of the norm for the 
child’s chronologic age indicates 
an estrogen effect. 

• Diseases of the CNS are 
suggested by symptoms such as 
headaches, seizures, trauma to 
the head, and encephalitis. 
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earliest clinical features of precocious puberty. Thus bone age 
should be determined by hand-wrist films and compared with 
standards for a patient’s age (Fig. 38.23). Usually, these films 
are repeated at 6-month intervals to evaluate the rate of skeletal 
maturation and the corresponding need for active treatment of 
the disease. Advancement of bone age more than 95% of the 
norm for the child’s chronologic age indicates an estrogen effect.

Diseases of the CNS are suggested by symptoms such as 
headaches, seizures, trauma to the head, and encephalitis. These 
conditions are confirmed or excluded by a series of tests, includ-
ing neurologic and ophthalmologic examinations, EEGs, and 
brain imaging.

Hypothalamic hamartomas can be categorized based on the 
tumor topology on MRI. This classification has been shown to 

correlate with the clinical manifestations of precocious puberty. 
Ultrasound, CT, or MRI of the abdomen and pelvis should be 
performed to evaluate enlargement of the ovaries (ovarian vol-
ume), uterus, or adrenal glands.

Serum levels of FSH, LH, prolactin, TSH, E2, testosterone, 
DHEA-S, hCG, androstenedione, 17-hydroxyprogesterone, tri-
iodothyronine (T3), and thyroxine (T4) may be of value in estab-
lishing the differential diagnosis.

A GnRH agonist stimulation test is diagnostic in differentiat-
ing incomplete from true precocious puberty as described previ-
ously, but it does not specifically identify children with CNS 
lesions. See Table 38.6 for summary.

TREATMENT

The treatment of precocious puberty depends on the cause, 
extent, and progression of precocious signs and whether the 
cause may be removed operatively. For example, removal of a 
granulosa cell tumor and subtotal removal of a hypothalamic 
hamartoma are successful treatments because they remove the 
hormonal force. Because most cases involve premature matura-
tion of the hypothalamic-pituitary-ovarian axis without a lesion, 
this discussion will focus on the medical management of this 
condition. Girls with menarche before age 8 years, progressive 
thelarche and pubarche, and bone age 2 years more than their 
chronologic age definitely should be treated. The goals of therapy 
are to reduce gonadotropin secretions and reduce or counteract 
the peripheral actions of the sex steroids, decrease the growth 
rate to normal, and slow skeletal maturation to allow develop-
ment of maximal adult height.

The present drug of choice for GnRH dependent precocious 
puberty is one of the potent GnRH agonists, which have been 
studied extensively (Tanaka, 2005; Badaru, 2006). These drugs 
are typically given by monthly or trimonthly injections or, 
rarely, intranasally. GnRH agonists are safe and effective treat-
ments for children with the disease secondary to disturbances 
in the hypothalamic-pituitary-ovarian axis. Therapy should be 
initiated as soon as possible after the diagnosis is established so 
that the child can achieve maximal adult height. The effect on 
adult height depends on the chronologic age at which therapy is 
initiated. Therapy is most effective in 4- to 6-year-olds. Contin-
uous chronic administration of the drug is maintained until the 
median age of puberty. The optimal dosage of medication may 
be confirmed by determining that peripheral E2 levels are in a 
normal prepubertal range. Medical treatment produces involu-
tion of secondary sexual characteristics, with amenorrhea and 
regression of breast development and amount of pubic hair. LH 
and FSH pulsations are abolished. Most important, the drug 

A B

Figure 38.23 Hand and wrist X-rays used for the assessment of 
skeletal age taken from an assessment atlas. A, The standard for 
boys 48 months old and girls 37 months old; the standard for boys 
156 months old and girls 128 months old. B, Note that greater 
ossification has occurred in the small wrist bones and the larger ossi-
fied area at the epiphyseal plates of the hand bones and the forearm 
bones. (From Pyle SI. A radiographic standard of reference for the grow-
ing hand and wrist. Chicago: Year Book Medical; 1971:53:73.)

Table 38.6 Laboratory Findings in Disorders Producing Precocious Puberty

Findings

Disorder Gonadal Size Basal FSH, LH
Estradiol or 
Testosterone DHAS GnRH Response

Idiopathic Increased Increased Increased Increased Pubertal
Cerebral Increased Increased Increased Increased Pubertal
Gonadal Unilaterally increased Decreased Increased Increased Flat
Albright Increased Decreased Increased Increased Flat
Adrenal Small Decreased Increased Increased Flat

Modified from Speroff L, Glass RH, Kase NG. Clinical Gynecology Endocrinology and Infertility. 6th ed. Baltimore: Lippincott Williams & Wilkins; 1999:396.
DHAS, Dehydroepiandrosterone sulfate; GnRH, gonadotropin-releasing hormone; FSH, follicle-stimulating hormone, LH, luteinizing hormone.
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DIAGNOSIS	
• Ultrasound, CT, or MRI of the abdomen and pelvis should be 

performed to evaluate enlargement of the ovaries (ovarian 

volume), uterus, or adrenal glands. 

• Serum levels of FSH, LH, prolactin, TSH, E2, testosterone, 

DHEA-S, hCG, androstenedione, 17-hydroxyprogesterone, tri-

iodothyronine (T3), and thyroxine (T4) may be of value in 

establishing the differential diagnosis. 

• A GnRH agonist stimulation test is diagnostic in differentiating 

incomplete from true precocious puberty

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Treatment
• depends on the cause, extent, and progression of 

precocious signs and whether the cause may be 
removed operatively. 

• goals of therapy are to reduce gonadotropin secretions 
and reduce or counteract the peripheral actions of the 
sex steroids, decrease the growth rate to normal, and 
slow skeletal maturation to allow development of 
maximal adult height. 

• Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Treatment
• GnRH dependent precocious puberty

• Drug of choice: GnRH agonists given by monthly or 
trimonthly injections or, intranasally. 

• GnRH agonists are safe and effective treatments for children 
with the disease secondary to disturbances in the 
hypothalamic-pituitary-ovarian axis. 

• therapy should be initiated as soon as possible after the 
diagnosis is established so that the child can achieve maximal 
adult height. 

• Continuous chronic administration of the drug is maintained 
until the median age of puberty. 

• Medical treatment produces involution of secondary sexual 
characteristics, with amenorrhea and regression of breast 
development and amount of pubic hair. 

• Comprehensive Gynecology 7th edi5on, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
chapter 38: Primary and Secondary  Amenorrhea and precocious puberty; pp 829-852.



Summary
• Definition of Terms

Primary amenorrhea
Secondary amenorrhea
crytomenorrhea

• Review Tanner Staging: Breasts and Pubic Hair
• Puberty Development: Sequence of development
• Primary Amenorhhea: Classification, causes, 

treatment
• Secondary Amenorrhea: Causes and treatment
• Precocious puberty: classification, causes, treatment
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Thank you!
youtube channel: Ina Irabon
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Quiz
1-3. Identify the Tanner stage: (stage 1,2,3,4,5)
1. Breast budding
2. Pubic hair in inverse triangle form
3. Breasts with secondary mound

4-5. Write the correct sequence of pubertal 
development



Quiz
For numbers 6-9

.  A. Absent breast, uterus present
B.  Breast present, uterus absent
C.  Breast absent, uterus absent
D. Breast present, uterus present 

6.  Mayer-Rokitansky-Kuster-Hauser syndrome/   
uterovaginal agenesis

7. Androgen Insensitivity Syndrome
8. 17,20 a desmolase deficiency
9. Turner’s syndrome

10. Give 1 cause of secondary amenorrhea


