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ABSTRACT 

Central precocious puberty is characterized by early pubertal changes, acceleration of growth velocity, and rapid bone 

maturation. It is a relatively rare disorder, with an incidence rate of about 1: 5000-1: 10 000 individuals in the general population; 

it is more frequent in girls than in boys. This is a case of a 7 year-old female complaining of onset of menstruation. Physical 

examination revealed advanced pubertal changes of Tanner stage 4-5 for breast and stage 3 for pubis. Diagnostic evaluation 

revealed well developed internal genitalia, markedly elevated LH levels, advanced bone aging and a normal cranial MRI. Based on 

clinical and diagnostic evaluations, a diagnosis of idiopathic central precocious puberty was made and the patient was started on 

GnRHa therapy. It is important to initiate therapy early in patients with central precocious puberty so as to prevent compromised 

adult height and psychosocial embarrassment. 
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INTRODUCTION 

P
hysical changes during puberty are controlled by the 

hypothalamic pituitary gonadal axis which increases 

its activity before the onset of clinical puberty. The 

pulsatile secretion of gonadotropin releasing hormone 

(GnRH) increases and stimulates the pulsatile release of 

luteinizing hormone (LH) and to a lesser extent follicle 

stimulating hormone (FSH). This initially occurs at night 

and then later also during the day with consequential rise 

in gonadal steroid levels. Signs of pubertal maturation are 

described by Tanner staging. In girls, breast development 

is rated from 1 (preadolescent) to 5 (mature), and stage 

2 (appearance of the breast bud) marks the onset of 

pubertal development. Pubic hair stages are rated from 

1 (preadolescent, no pubic hair) to 5 (adult), and stage 

2 marks the onset of pubic hair development.1 (Figure 1) 

The onset of puberty in girls is marked by breast budding 

(Tanner stage 2) followed by appearance of pubic and 

axillary hair then maximal growth velocity and finally 

menarche.2 

Precocious puberty is classically defined as the onset 

of secondary sexual characteristics before the age of 8 years 

in girls and 9 years in boys. The prevalence of precocious 

puberty is about 10 times as high in girls as in boys. 1 There 

are controversies on the age threshold for precocious 

puberty. Pubertal changes and sexual maturation were 

noted to occur earlier in African American girls however 
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Figure 1. In girls, breast development is rated from 1 (preadoles

cent) to 5 (mature) and stage 2 (appearance of the breast bud) 

marks the onset of pubertal development. Pubic hair stages are 

rated from 1 (preadolescent, no pubic hair) to 5 (adult), and 

stage 2 marks the onset of pubic hair development. 
Source: Jean-Claude Carel, MD and Juliane Leger, MD. Precocious Puberty. The N 

Engl K Med 2008; 358:2366-77 

the median age of menarche remains unchanged. 

New guidelines have been set to help in determining 

which girls should be evaluated. These guidelines state 

that Caucasian girls older than 7 years old and African 

American girls older than 6 years-old, with early breast 

and/or pubic hair development, should be investigated 

further in the following condition 1) rapid progression 

of skeletal maturation (bone age >2 SD of chronological 

age), 2) new central nervous system (CNS) findings and 

3) psychosocial disturbances related to pubertal changes.3 

Precocious puberty can be divided into central or 



gonadotropin dependent precocious puberty wherein 

there is early activation of pulsatile GnRH secretion. This 

could be due to hypothalamic lesions but in most cases 

the cause is idiopathic. Management is medical and often 

directed to halting the maturation of the hypothalamic 

pituitary gonadal axis. Peripheral or gonadotropin 

independent precocious puberty results from sex steroid 

exposure independent of hypothalamic-pituitary gonadal 

activation. It may be due to gonadal or adrenal tumors 

secreting exogenous sex steroids and genetic disorders 

such as McCune-Albright syndrome. Surgery is indicated 

for GnRH independent precocious puberty due to 

gonadal tumors. Peripheral precocious puberty can lead 

to activation of pulsatile GnRH secretion and to central 

precocious puberty. 1 

CASE REPORT 

The index patient is a 7 year-old gravida O who 

presented at the clinic with the chief complaint of vaginal 

bleeding of 2 days duration, using 4 moderately soaked 

pads per day with no associated pelvic pain. Breast 

budding was noted at 5 years of age and pubic hair 

growth at 6 years-old. The patient was born at around 28 

weeks age of gestation and was admitted for 3 months 

at the neonatal intensive care unit due to prematurity. 

Her mother was 19 years-old at that time. Her mother's 

menarche was at 10 years of age. There was no family 

history of menstrual disorder or congenital malformations. 

Her parents are separated and she is being raised by her 

paternal grandparents. The patient has no other siblings. 

The patient denies any sexual contact. She is right handed. 

On physical examination, the index patient had 

Tanner staging 4 for breast (secondary mound of areola 

and papilla above the breast), Tanner stage 3 for pubis 

(labial hair spreads over mons pubis) and note of axillary 

hair. She weighed 36kg and had a height of 137cm which 

was at the 94th percentile for girls at her age. She was not 

pale and had pink palpebral conjunctiva. She had a soft 

flat abdomen with no palpable mass or tenderness. Pelvic 

examination revealed normal appearing external genitalia 

and an intact vaginal canal with passage of minimal 

amount of menstrual like fluid. As the patient was a virgin, 

a bimanual rectal examination was done revealing good 

sphincteric tone, smooth rectovaginal septum and no 

palpable masses. 

Initial working impression was precocious puberty. 

At the third day of menstruation, transrectal 

ultrasound showed the presence of normal sized uterus 

with a length of 3.53 cm and endometrial thickness of 

1.15 cm. Both ovaries were normal in size with presence 

of follicles (Figures 2 & 3). Serum thyroid function 

tests were within normal range. Both levels of follicle 

Uterus Endome rium 

Right Ovary 

Figure 2 

GYNECOLOGY ULTRASOUND REPORT 

(TRS) 

I. Uterine Corpus: 
-

J.3T X 2.97 X 2.78 cm LxWxH 
Description/abnormalities: 
none 

II. Cervix: 2.14 X 2.38 X l.60 cm LxWxH 
Nabothian cyst None 

Description/abnormalities: None 
!Il. Endometrium: l.15 cm lsoechoic 

Compatible with: 
Descriotion/abnormalities: None 

IV. Adnexa: Right ovary 2.47 X l.80 X l.52 cm 

Located: Lateral to the uterus 

Follicle: Present 

Abnormalities noted none 

Ldtovary 1.79 X 1.21 X 0.91 cm 

Located: Lateral to the uterus 

Folucle: Present 

Abnormalities noted : none 

V. Color Doppler Study: NIA

VI.Othm: No fluid in the pcsterior cul de sac. 

DIAGNOSIS: Normal sized retroverted uterus with intact endometrimn 
Normal cervix 
Normal ovaries 

Remarks: Please correlate clinically. 

Figure 3 

Retrover!ed 

. 

LxWxH 

LxWxH 

Vol=3.54 ml 

Vol= 1.03 ml 

stimulating hormone (FSH) and luteinizing hormone (LH) 

were elevated with LH/FSH ratio of 3:1 (Figure 4). Serum 

androgens levels were within normal range. Her estradiol 

level was within pubertal range (Figure 5). An x-ray of the 

patient's non-dominant hand revealed a bone aging of 11 

years.old using the Greulich-Pyle method (Figures 6 & 7). 

Cranial magnetic resonance imaging (MRI) with contrast 

revealed a normal result (Figure 8). 
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IMMUNOLOGY 

Test Nine RestM 

FOLLICLE STIWTING HOOMONE 

RESULT 5.31 

MEN : 1.7-12.0 lltlU/lll 
IOON 

Ovulation : ID-OJ : 6.3-24 •10/111 
follicular Phase : ID-15 to D-9): 3.9-12 lllU/ill 

ID-8 to D-21: 2.9-9.0 R!U/nl 
Luteal Phase : IDH to +15): 1.5-7.0 lllO/nl 
Menopause : 11.0-95.0 lltlU/lltl 
Prepubertal : Male : Less than 2 IU/L 

Female: Less than 2 IU/L 
Adult : Follicular: 1-10 IU/L 

Hidcycle: 6-30 lU/L 
Luteal: 1-8 !U/L 

Postlfnopausal : 20-100 IU/L 
l.UTEINZINGl«J!ll>NE 

RESULT: 15.03 

MEN : 1.1-1.0 m!O/ml 
WOON 

Ovulation: ID 0): 9.6-80.0 mlU/ml 
Follicuiar Phase: ID-15 to -9): 1.5-8.0 mlU/mJ 

ID-8 to -21: 1.0-8.0 mlO/ml 
ID+J to +15}: 0.2-6.S mlU/lll 

Mdnupause: 8-JJ.O "1U/lll 
Prepubertal: Male: Less than 0.5 10/L 

Fenale: Less than 0.2 lU/L 
Adult: Male: 1-10 IU/L 

Female: 1-20 IU/L 
Midcycle: 25-100 lU/L 

Figure 4 

TEST RESULT 

ESTRAOIOl 

Figure 5 

Figure 6 
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Reference Value 

rrJU/rrJ -

rrllJhTj 

IMMUNOLOGY 

REFERENCE AANOE 

F'EMALE! 

FOUICULAA PHASE: 12.40-233.0 
OVULATION PHASE· 41 00-398.00 
LVTEAL PHASE 22 30-341 00 
POST MENOPAUSE 5 00-138 00 

BONE AGING 

INDICATION: Precocioos puberty 
COMPARISON: None 
FINDINGS: 

Phalanges: 

The feml!Je patient is 7 years and 1 mootti old with a skeletal age of Ile phaanges COlll)atible Will 1hal 
of M 11 year ad. The de'/lalion tom !he nornial for age is: (7 years and 1 moolh- 11 yeais,V8.3 = -
5.66(normal is< 2)whichis significanlforgrowth acceleration based oo1heGretJich.P)ie me1hod. 

Metacatpals: 

The female patient is 7 years and 1 moolh old wilh a skeletal age of !he metaC81J)als compatible Wilh 
thal of an 11 year ad. The de\iati-On tan tie oormal tor age is: (7 years and 1 mooth - 11 yearsV8.3 = -
5.66 (nonnal Is< 2)whidl Is significant for grOll!ih acceleration based oo the Greulich-�e mellod. 

Carpals: 

The female patient is 7 years and 1 m<Xlih old wilh a skelelal age of lhe ca!J)al bones compaoole with 
that or an 11 year old. The dlMatioo lroo1 !he normal for age is: (7 years and 1 mooth - 11 yearsVB.3 : -
5.66 (001111al ls < 2) which Is significant for growth ac�leralion ba� oo the Greulidl-P�e metlod. 

Radius and Ulna:

Thefenae patiEn1is 7years.n11 moothold wrth a skeletal age of Ile raciusand Llnacanpatiblewitl 
thatof 11111 yea- old. Thedel;ation iom ltenormal for age is: (7 years and 1 moo1h-11 years)/8.3 = -
5.66 (nonnal is < 2) which Is significant for growth acceleration based oo !he Greufich.f)ie method. 

Figure 7 

T�.:."'� 
MRJ 6RAJN WITH CONTRAST 

-------------------==-

Comparison none 

Findings 

Extra.-.axtal spaces· Normal in �e and morphology for the patient's age 

lntracranial hemathage: None 

Ventncular system' Normal in size and morpho!ogy for the patient's age. 

Basal cisterns· Normal. 

Cerebral parenchyma: Nooenhancing FLAIR hyperintensity in the right frontal periventnc.ular white 
matter. 

Mid�ne shift: None. 

Cerebellum: NC>mlai. 

Brainstem· Normal. 

Calvarium Normal 

Vascular system: Unremarkable. 

Peranasal sinuses and mastoid air ceUs: Minimal hyperintensltles are seen in both mexillarY. 
sinuses. The rest of the paranasal Sinuses and both mastoid air cells are clear. 

Visualized orbits. Normal 

Visualized upper cefVical spine: No�. 

Setla; The p,tuitary gland is normal In sae for patient's age. No definite abnormal hypoenhancing 
nodule appreciated The pituitary stafk is mtefline. 

Skull base· Normal. 

Marrow, Normal. 

Others; The adenoids are hypertrophied. 

IMPRESSION. 

Normal size of the prtuitarv gland with no definite nodule seen 
Nonemancing FLAIR hypemtensity in the right frontal petiventna.d.ar whl'".e matter. which is 
nonspecific and may be seen in cases of c:hronic migraine. 

Mild inflammatory cf,sease. both maxillaty sinuses. 
Adeoo<d nypertro,,hy 

Figure 8 

At this time, the impression was idiopathic central 

precocious puberty. 

After the initial cycle of menstruation which lasted for 

5 days, the patient had another 2 cycles of menstruation 

occurring at 35-52 days interval, lasting for 5 days. After 

her third cycle and prior to initiation of therapy, the index 

patient weighed 39 kg and had a height of 139cm (height 



increase of 2 cm in 3 months). Tanner staging of the breast 

had progressed to stage 5 while the pubis remained at 

stage 3 (Figures 9, 10 & 11). 

The patient was started on gonadotropin releasing 

hormone agonist (GnRHa), leuproride acetate, 3.75 mg 

given at 28 days interval. Psychosocial counseling was also 

offered to the patient and her family. 

CASE DISCUSSION 

This is a case of a 7 year-old complaining of onset of 

menstruation. Physical examination revealed advanced 

pubertal changes of Tanner stage 4-5 for breast and stage 

3 for pubis. Diagnostic evaluation revealed well developed 

internal genitalia, markedly elevated LH levels, advanced 

bone aging {>25D of chronological age) and normal 

cranial MRI. Based on clinical and diagnostic evaluation, 

a diagnosis of idiopathic central precocious puberty was 

made and the patient was started on GnRHa therapy. 

Central precocious puberty is characterized by 

hypothalamic-pituitary-gonadal axis activation leading to 

progressive pubertal development, acceleration of growth 

velocity, and rapid bone maturation that often results in 

reduced adult height. It is a relatively rare disorder, with 

an incidence rate of about 1 : 5000 - 1 : 10 000 individuals 

in the general population; it is more frequent in girls 

than in boys, with the female : male ratio estimated to 

be between 3 : 1 and 23 : 13
• It is more common than 

peripheral precocious puberty and accounts for up to 90% 

of published cases4
• Idiopathic central precocious puberty 

is sometimes familial and occurs more frequently than 

organic central precocious puberty. It is more common in 

girls (74%) than in boys (60%).3 The onset of organic central 

precocious puberty is earlier usually before the age of 3 

in girls.3 On the other hand, organic central precocious 

puberty is more common in boys than girls (40-90% vs. 

8-33%).

A search for local data revealed a total of 11 reported 

cases of precocious puberty, only 2 of which were central 

precocious puberty - a case of hypothalamic hamartoma 

and a case of 3 year-old with idiopathic central precocious 

puberty. 5-
15 

Many environmental, endocrine and genetic factors 

affect the onset of puberty: 1) race 2) early maternal 

menarche 3) low birth weight 4) excessive weight gain in 

infancy and early childhood 5) after international adoption 

6) when no father is present in the household1.However,

these factors are associated with only a fraction of causes

of early puberty and are not considered as main etiology

of the disease. Factors noted in the index patient include

prematurity at birth {low birth weight} and the absence of

a father in the household.

Examination of a child with precocious puberty should 

Figure 9 

Figure 10 

Figure 11 
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start with accurate family and personal medical history, 

physical examination and pubertal staging. A complete 

personal history is necessary, including the age at onset of 

puberty and progression of pubertal manifestations which 

is often more rapid in precocious puberty. There also 

should be note of any evidence suggesting possible central 

nervous system dysfunction, such as headache, increased 

head circumference, visual disturbances, or seizures. 

Family history should include the age at onset of puberty 

in parents and siblings. Growth should be evaluated since 

progressive precocious puberty is associated with a high 

growth velocity. The stage of pubertal development should 

be classified as described by Tanner. Careful assessment 

is needed in obese girls to avoid overestimating breast 

development. The development of pubic hair results 

from the effects of androgens, which may be produced 

by functioning ovaries in central precocious puberty. In 

girls, pubic hair in the absence of breast development is 

suggestive of adrenal disorders, premature pubarche, or 

exposure to androgens.1 It would be helpful to assess 

signs of specific causes of precocious puberty, s4ch as 

hyperpigmented skin lesions suggesting neurofibromatosis 

or the McCune-Albright syndrome. 

Diagnosis of central precocious puberty is based 

on the signs of activation of the hypothalamic-pituitary

gonadal axis in girls younger than 8 years-old. This includes 

breast tanner stage of >l, uterine volume (longitudinal 

diameter >3.5cm), increased height velocity, bone age 

>2 SD above chronological age, menstrual bleeding and

increased basal or stimulated LH3
• The course of precocious

puberty is considered progressive or accelerated when

tanner stage 3 is reached before 10 years of age. In the index

patient, breast budding was noted at 5 years-old and pubic

hair growth at 6 years of age. Upon initial examination

tanner staging was 4 and 3 for breast and pubis, respectively

but there was progression to tanner stage 5 for breast after

2 months indicating possible rapid progression. Further

diagnostic tests revealed uterine length of 3.53 cm, markedly

elevated LH levels and increased height velocity, all of which

are associated with progressive precocious puberty.

It is necessary to establish the degree of skeletal 

maturation. In precocious puberty, skeletal maturation 

and statural growth are accelerated (the former more than 

the latter), so the child is mature more than they grow. 

The child with precocious puberty is deprived, according 

to the age of onset, of a certain period of normal pre

pubertal growth and thus final adult height is shorter than 

the target height. A reference atlas such as the one by 

Greulich and Pyle can be used to evaluate the effect of 

sex steroids on epiphyseal maturation; the bone age of 

patients with precocious puberty is consistently greater 

than their chronologic age (> 2 SD above chronological 

age). In the index patient, bone aging of the non dominant 
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hand revealed a skeletal age of 11 years-old, much greater 

than her chronological age. 

The gold standard for evaluation of precocious 

puberty is the measurement of gonadotropins at 0, 

15, 30, 45, 60 and 90 minutes after stimulation by 

intravenous GnRH (which is unavailable in many countries 

including the United States and the Philippines).3 Early 

activation of hypothalamic-pituitary-gonadotropin · axis is 

demonstrated by maximal luteinizing hormone level after 

GnRH stimulation. In an attempt to simplify the GnRH test, 

a single determination of basal LH of > 0.3 IU/L or an LH 

peak;?: 5 IU/L at 30 to 60 minutes after GnRH stimulation 

suggest progressive central precocious puberty.3•
23 Onset 

of puberty starts with increased LH secretion compared to 

FSH and so an increased LH/FSH ratio may be indicative of 

central precocious puberty. In the absence of intravenous 

GnRH, basal LH and FSH levels were obtained from the 

index patient on her 3rd day of menstruation. Basal LH level 

was at 15.03mlU/ml and her LH/FSH ratio was 3:1. Both 

results established the diagnosis of central precocious 

puberty. (IU/L=m!U/ml) 

Gonadotropin levels in children younger than 3 

years old should be interpreted with caution, because 

gonadotropin levels are normally high in this age group. 

Random measurements of follicle-stimulating hormone 

are not useful, since they vary little throughout pubertal 

development.1 

In all cases of central precocious puberty, MRI of the 

brain should be performed to rule out any hypothalamic 

lesion. The prevalence of such lesions is higher in boys (40 

to 90%) than in girls (8 to 33%) presenting with precocious 

puberty and is much lower when puberty starts after 

the age of 6 years in girls (<2%).1 The most frequent CNS 

lesion associated with precocious puberty is hypothalamic 

hamartoma. Small and pedunculated hypothalamic 

hamartomas are often associated with central precocious 

puberty while large and sessile ones are associated with 

seizures. The younger the child (<4 years-old), the higher 

the possibility of a CNS lesion in central precocious puberty. 

Cranial MRI of the index patient revealed normal result. 

In at least 50% of cases of precocious puberty, pubertal 

manifestations will regress or stop progressing, and no 

treatment is necessary.1 The decision to treat depends on 

the child's age, the rate of pubertal progression and height 

velocity. Pubertal progression is considered slow if there 

is no choice in Tanner staging of breast and pubis during 

a 6 month observation. Height velocity is accelerated if 

it is more than 6 cm per year. In a 3 month observation 

of the index patient, tanner stage for breast progressed 

from 4 to 5 and height was increased by 2 cm. For cases 

in which precocious puberty progresses, concerns include 

early menarche in girls and short adult stature due to early 

epiphyseal fusion and adverse psychosocial outcomes. 1 



Thus, the two main reasons for treating patients with 

idiopathic central precocious puberty is to improve 

psychosocial well being and to prevent compromised 

adult height. 

GnRH agonists are the gold standard in the 

management of progressive central precocious puberty. 

They provide continuous stimulation of the pituitary 

gonadotrophs, leading to desensitization and decrease in 

the release of LH and, to a lesser extent, FSH. This leads to 

decreased sex steroid production. Factors affecting height 

gains include baseline bone age {markedly advanced 

bone age associated with shorter adult height) and 

duration of treatment {onset of treatment at a younger 

age and a longer duration of treatment associated with 

greater height gain). Normal adult height can be achieved 

if treatment is started before bone maturation is too 

advanced and if gonadal suppression is maintained for 

several years. 

Most common GnRH agonist used for the treatment 

of central precocious puberty is the monthly 3. 75 mg 

intramuscular injection. Dose can be increased depending 

on the response of the patient to the therapy. Other 

forms/dosage of GnRH agonist have also been used for 

central precocious puberty-3-month depot formulations 

{11.25 and 30 mg) and the once-yearly histrelin 

subcutaneous implants. Although these formulations 

have not been studied as extensively as the 1 month 

depot leuprolide acetate formulation, they have proven 

to be as effective and with better compliance due to the 

less frequency of administration.16
•
17

•
18 Higher LH and FSH 

levels were seen with the 11.25 mg 3-month leuprolide 

acetate dose but no differences in final growth velocity 

and bone age progression was noted. However, during 

monitoring of treatment higher dosing was required in 

some circumstances.18 The index patient was offered both 

the 1 month (3. 75 mg) and 3 month (11.25 mg) dosing but 

her family opted to start the monthly leupro/ide acetate 

administration. 

Several methods have been proposed in monitoring 

pubertal suppression during GnRH agonist therapy. 

Traditionally, LH level of< 2 IU/L obtained 30-60 minutes 

after GnRH stimulation indicate adequate pubertal 

suppression.3•19•20 Other methods have been investigated 

and appear more applicable to the Philippine setting 

since GnRH is unavailable. A study done by Zung et al 

compared basal, post GnRH agonist and first voided 

urinary LH as alternative methods to GnRH stimulation 

test in assessing pubertal suppression during treatment. 21 

The study concluded LH levels obtained 24 hours after the 

GnRH agonist injection was accurate enough to determine 

adequate pubertal suppression. Basal LH, urinary LH and 

estradiol levels did not correlate well with the degree of 

suppression.21 In another study, LH level ::; 2.5 mlU/ml 

obtained 90 minutes after GnRH agonist administration 

indicates adequate suppression with a sensitivity of 100% 

and specificity of 88%.22 A study by Brito et al indicated 

LH level of< 6.6 IU/L obtained 2 hours after GnRH agonist 

administration was consistent with adequate pubertal 

suppression.20 Repeat LH level was determined in the index 

patient 90 minutes after her 3rd monthly GnRH (3. 75 mg) 

administration. The result was 1.83 m!U/ml (basal LH level 

was at 15.03mlU/ml). 

Aside from laboratory evaluation, the patient must 

be monitored clinically to assess gonadal suppression. 

The patient's BMI, tanner staging and growth velocity 

should be evaluated every 3-6 months. Bone age should 

be evaluated every 6 months. Successful therapy would 

indicate arrest or regression of tanner staging and 

bone aging nearing chronological age. 22 At the time of 

submission of this paper, the index patient had completed 

6 months of treatment. Her height remained unchanged 

after her third GnRHa injection at 141 cm. Tanner staging 

of the breast regressed to tanner stage 3 after the fourth 

GnRHa injection and to tanner stage 2 after the sixth 

injection. There was no progression of tanner staging for 

her pubis. 

The optimal time to stop treatment has not been 

established, but most studies suggest that treatment 

beyond the age of 11 years is not associated with significant 

further height gain.1 Pubertal manifestations reappear 

within months after discontinuing GnRH agonist treatment. 

Follow up 6 months after completion of treatment is 

recommended to ensure puberty subsequently progresses 

normally. 

For cases in which precocious puberty is caused by a 

central lesion {e.g., a mass or malformation), management 

of the lesion generally has no effect on the course of 

pubertal progression. Initial management of hypothalamic 

hamartomas include the use of GnRH agonist since 

significant risk is associated with surgery and removal of 

the lesion does not guarantee pubertal regression.23 

No adverse effects on reproductive development 

or fertility have been found to be associated with GnRH 

agonist therapy. There was reversibility of hypothalamic 

pituitary ovarian axis suppression after cessation of GnRH 

agonist treatment.24 In a prospective study involving 

long term follow-up and adult callback after completion 

of treatment with 1 month leuprolide acetate depot, all 

patients achieved pubertal hormonal response within 1 

year after cessation of treatment and no impairment of 

reproductive function was observed in adulthood. 25 

In contrast to adults, hypoestrogenic state induced 

by the long term use of GnRH agonist in early pubertal 

stage does not result in deterioration of the bone mineral 

density.26 Pituitary-ovarian suppression by GnRH agonist 

does not reverse or prevent bone mass acquisition.27 
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The negative psychosocial implications of early sexual 

development should not be underestimated. Precocious 

pubertal changes have been associated with adverse 

psychosocial outcomes and psychological evaluation may 

be useful. However, there is limited available data that are 

specific to patients with precocious puberty. A study done 

by Baumann et al in 2001 showed that patients with history 

of precocious puberty had behavioral problems including 

neuroticism and feelings of insecurity.28 Patients suffering 

from precocious puberty are at risk for depression, anxiety, 

difficult socialization, early sexual activity at a young age 

and sleep disturbances. 
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