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Abstract

Precocious puberty in males is defined as the development of secondary sexual characteristics
before 9 years of age. It is very rare in infants and can be classified as central and peripheral,
with central precocious puberty (CPP) being driven by activation of the hypothalamic-pituitary-
gonadal axis. Central precocious puberty is isosexual, meaning that the secondary sexual
characteristics align with the child’s genetic sex, and it is characterized by an accelerated growth
rate and advanced bone maturation. Hypothalamic hamartomas (HH) are rare congenital lesions
located in the tuber cinereum, and are one of the most significant causes of CPP in male children.
Parahypothalamic hamartomas typically present with central precocious puberty (CPP), while
intrahypothalamic hamartomas are associated with the classic triad of gelastic epilepsy,
developmental delay, and CPP. Most cases are sporadic, though approximately 5% are associated
with Pallister-Hall syndrome, which is linked to genetic anomalies. The main treatment for CPP
involves the use of GnRH analogues, with surgery being reserved for severe cases. We report the
case of a 21-month-old male who presented with signs of precocious puberty. Hormonal
assessment revealed elevated levels of hormones, and a brain MRI confirmed the presence of a
hypothalamic hamartoma. Treatment with leuprolide acetate was successful. Timely diagnosis
and treatment are essential to prevent psychological sequelae and affect the prognosis of final
adult height in cases of CPP. Hypothalamic hamartomas, although rare, can present solely with
CPP, necessitating long-term follow-up with a multidisciplinary team.

Keywords: Hypothalamic hamartoma, Precocious puberty, toddler, gonadotropin-releasing

hormone (GnRH) analogues

Introduction

Precocious puberty in boys is defined as the onset of secondary sexual characteristics before the age of 9 1.
This condition, with a low prevalence of less than 5 cases per 10,000, occurs up to 10 times less frequently
compared to girls and is classified as either central or peripheral. Central precocious puberty (CPP) originates

from the activation of the pituitary-gonadal axis and presents isosexually. It manifests with sequential
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maturation that mimics normal puberty, starting with an increase in testicular volume, followed by pubarche
and penile growth. These changes are accompanied by an increase in growth rate and an acceleration of bone
age. Luteinizing hormone (LH), measured by immunochemiluminescence, is indicative of CPP when it
exceeds 0.2 to 0.3 mIU/mL. The gonadotrophin stimulation test with gonadotropin-releasing hormone (GnRH)
or its analogues confirms the diagnosis of CPP, showing an LH peak greater than 5-7 mU/ml and/or an
LH/FSH ratio greater than 0.6-1 13,

The causes may include lesions of the central nervous system (CNS) (33-90%), genetic factors, familial

patterns or idiopathic originis *.

Hypothalamic hamartoma is the most common CNS lesion associated with CPP. It is a non-neoplastic
congenital lesion that contains normal neurons and glia, generally 0.5-2 cm in size. The precise incidence is
not completely established, although it is estimated to vary between 1 in 50,000-100,000, and 1 in 1,000,000.
A slight predominance is observed in the male population. The clinical presentation varies according to
morphology, size and location, with the pedunculated (parahypothalamic) types generating CPP by
autonomously releasing GnRH “®. Intrahypothalamic hamartomas present with the classic triad of gelastic
epilepsy, developmental delay and CPP. Central precocious puberty has been reported in 30-85% of patients

with hamartomas 87,

Treatment involves the use of gonadotropin-releasing hormone (GnRH) analogues to reverse or stabilize

pubertal development, aiming to mitigate the physical and psychological implications &.

We present a clinical case of a male infant with precocious puberty due to a hypothalamic hamartoma that

presented with isolated CPP.

Case Presentation

A 21-month-old male who presented with pubarche, testicular growth and increase in penis size over the past
six months. He did not have seizures. Genital examination showed 5 cc testicles, Tanner stage Il pubic hair,

and a 6 cm increase in penis size (Figure 1).
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Figure 1. A: Increase size of penis, B: testes tanner II.

This was accompanied by an increase in growth velocity of 22 cm/year, calculated in 9 months (Figure 2).
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Figure 2. WHO Length Chart. Showing increased length for age percentile.
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Paraclinical tests reveal elevated levels of LH 2.20 IU/L, FSH 0.66 IU/L and free testosterone 2.58 pg/ml
(normal range for 6 month to 4 years : 0,05- 0,50 pg/ml). Cranial magnetic resonance imaging focused in the

sellar region showed an isointense expansive lesion relative to the gray matter behind the pituitary stalk and

in relation to the floor of the third ventricle (Figure 3).

Figure 3. Cranial magnetic resonance imaging revealed an isointense expansive lesion behind the pituitary
stalk (red arrow).

Given the location and characteristics of the lesion, a hypothalamic hamartoma is suspected. Treatment is
initiated with depot GnRH analogues, specifically leuprolide acetate 1.87 mg administered intramuscularly

every 28 days. A favorable therapeutic response was achieved, evidenced by a decrease in growth velocity,

testicular volume and penis size.
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Discussion
Puberty begins with the pulsatile secretion of GnRH, which activates the hypothalamic-pituitary-gonadal axis.
Tanner stages are used to evaluate pubertal development. In boys, the onset of puberty is characterized by

testicular enlargement, which corresponds to Tanner stage 2 of genital development, defined as a testicular

volume greater than 4 ml’. In this case, the clinical examination revealed a testicular volume of 5 ml as an

element of precocious puberty along with an increase of growth velocity for the patient’s age and sex.
Hormonal evaluation showed elevated basal gonadotropins and testosterone. While the gold standard for
evaluation is the measurement of gonadotropins after stimulation with GnRH, the measurement of basal
luteinizing hormone is also a viable alternative. An LH value > 0.3 IU/l, as determined by
immunochemiluminescence, can be considered an appropriate cut-off point for the diagnosis of central
precocious puberty?. In the imaging evaluation, an isointense expansive lesion was identified in the gray matter
behind the pituitary stalk, adjacent to the floor of the third ventricle, consistent with hypothalamic hamartoma®.
Hypothalamic hamartomas are the lesions most frequently associated with central precocious puberty in boys.
The risk of presenting an organic lesion increases with the earlier onset of puberty?.

Most cases of hypothalamic hamartoma, approximately 95%, are sporadic, while the remaining 5% are linked
to Pallister-Hall syndrome. This syndrome is characterized by abnormalities in the hands and feet, such as
polydactyly and postaxial syndactyly, as well as involvement of the larynx, anus and hypothalamus. A
mutation in the GLI3 gene, which encodes a transcription factor, has been identified in these cases!®*!. They
can cause precocious puberty, gelastic seizures and cognitive impairments®.

The clinical presentation of hypothalamic hamartomas varies based on their morphology, size and location.
Pedunculated (parahypothalamic) hamartomas can cause CPP by autonomously releasing GnRH, functioning
as an accessory hypothalamus and stimulating the secretion of pituitary gonadotropins. Intrahypothalamic
hamartomas are associated with epilepsy with gelastic and other types of seizures, which are often
pharmacoresistant. These hamartomas can also lead to developmental regression, psychiatric and behavioral
comorbidities, and precocious puberty. Magnetic resonance imaging is the most important diagnostic test for
hypothalamic hamartomas, as these lesions appear isointense to the gray matter on T1-weighted images and
iso- or slightly hyperintense on T2-weighted images, facilitating their diagnosis®®. The usual treatment of
hypothalamic hamartomas involves the use of GnRH analogues, with surgery considered for cases involving
drug-resistant seizures, cognitive impairment or behavioral disorders. A systematic review and meta-analysis

was conducted to evaluate the effectiveness of surgical intervention in patients with isolated precocious
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puberty. The analysis included 103 patients from 33 studies. It was concluded that surgical treatment for small-
sized and pedunculated hamartomas results in minimal morbidity and excellent outcomes, in contrast to the

outcomes of sessile hamartomas®?.

Conclusion

Although precocious puberty in boys is rare, it is crucial to evaluate clinical elements of puberty during the
physical examination for an adequate diagnosis. Hypothalamic hamartomas require prolonged follow-up with
a multidisciplinary team to ensure comprehensive care and optimize the patient's quality of life. Magnetic
resonance imaging is the most important diagnostic test for hypothalamic hamartomas, and GnRH analogues
are an effective management option for these cases. Timely treatment helps avoid long-term consequences,

both psychological and concerning final height prognosis.
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