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Introduction:

Sexual precocity can result from primary dysfunction of the neuroendocrine system within the brain.
Various entities are implicated to be involved in precocious puberty: hypothalamic hamartomas,
astrocytomas, suprasellar cysts, hydrocephalus, craniopharyngiomas and postinfec-tious states [1].
Central nervous system hamartomas are usually encountered in proximity to the hypothalamus [2, 3].
Hypothalamic hamartoma is a rare congenital non neo-plastic heterotopia consisting of neurons, glial
cells and fiber bundles. Clinically, most patients with hypothalamic hamartomas present with precocious
puberty and/or gelastic epilepsy and behavioural abnormality [1,4].

The pathogenesis of precocious puberty and its optimal treatment has not been established. The
therapeutic options include both surgical excision and administration of a GnRH analogue [5]. We report
an interesting case of precious puberty caused by hypothalamic hamartoma in an infant girl and review
of literature.

Case Report:

A 1.5-year-old infant girl referred to our neurosurgery department from pediatric department, who
presented with premature development of secondary sexual characters such as pubic hair growth,
enlargement of the both breast, and vaginal discharge for the last 4 months prior to admission. On
examination, her height was 91 cm and her weight 14.8 kg. General examination revealed, enlargement
of both breasts, premature suprapubic hair growth with vaginal discharge. Neurological examination
revealed no abnormality. Her hematological and other routine biochemical investigations showed no
abnormality.

Endocrinal evaluation revealed FSH: 6 mlu/ml (N 3.4 -10 ) LH: 7 mlu/ml (N 1.6 - 8.3 ) ESTRADIOL:
31.3pg/ml (Follicular Phase) PROLACTINE: 25.3 ng/ml with normal ACTH and T3, T4 ,and TSH . The
bone age was that of 2-2.5 year-old (Fig 2). Pre and post contrast CT scan Brain showed a small
rounded lesion in the suprasellar area without enhancement (Fig 3). Her cranial MRI revealed a well-
defined; suprasellar rounded mass lesion isointense in all pulse sequences to brain tissue measuring
15x15X1.5 mm, abutting the optic chaisma. The lesion has No gadolinium enhanced after gadolinium
administration (fig. 4). The lesion was resected via a right subfrontal approach, and partial excision was
done with smooth postoperative condition.



Fig (1) A 1.5 year old infant girl with enlargement of breast and pubic hair growth
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Fig (2) X ray of ossification centre of metacarpal heads and knee denoting that patient
Age coincide with 2- 2.5 years
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Fig (3) pre and post contrast CT scan Brain axial cuts
showed a small
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Figure (4) MRI brain T1WI precontrast , axial T2 WI , Sagittal post contrast
And Coronal T2WI after gadolinium showed a small rounded well defined isointense lesion in
All studies in the area of suprasellar area with no enhancement in postcontrast study
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Fig (5) A 3 months follow up MRI brain postcontrast
Showed decrease in the size of hamartoma



Lesion was approached by right subfrontal approach, through the space between the optic nerve and
the right carotid artery. The pituitary stalk was identified and preserved and the lesion was excised
partially piecemeal. The lesion was grayish white, firm, non suckable and was found attached to the
floor of the anterior third ventricle. Postoperative period was smooth. The histopathological examination
of tissue showed a hamartoma.

At 3 months follow up, the patient clinically has a good general and neurological condition but still has
an enlarged breast with pubic hair; Endocrinological evaluation revealed normalization of hormone
levels. Serum FSH drop to 2.9 IU/L, serum LH to 1.5 IU/L , and s. Prolactin to 5.5 ng/ml. Repeated MRI
brain revealed a decease in the size of hamrtoma (Fig 5)

Discussion:

Since the first case reported in 1934, about 100 cases of hypothalamic hamartomas have been reported
in the literature [2]. Most of these patients present with isosexual precocious puberty. Hypothalamic
hamartoma is the cause of 75% of cases of sexual precocious puberty in 1- to 3-year-old children [6].
Precocious puberty is defined as the occurrence of puberty in girls aged less than 8 years and in boys
aged less than 9.5 years [3]. Males have a deepening of the voice, muscular development, acne, pubic
hair and enlarged testes and penis. In females, breast development, menses, pubic hair and excessive
muscularity are noted [3]. The children are large for the age, and bone age is advanced by at least 3
years [7]. In up to 21 % of the patients, gelastic seizures occur [8]. The pathogenesis of these peculiar
symptoms is still not clear.

In the case of sexual precocity, it has been speculated that the local pressure [1, 9], abnormal neuronal
connections [10], an independent endocrine activity [11, 12] or a combination of these may play a role.

Precocious puberty may have peripheral or central causes. Peripheral causes include those conditions
in which sex steroid stimulation is via a mechanism other than GnRH-stimulated pituitary gonadotropin
secretion. On the other hand, central causes result in physiologically normal but early puberty as a
consequence of episodic GnRH, LH and FSH secretion [3]. Various pathological abnormalities that
affect the hypothalamus, such as arachnoid cysts within the third ventricle, trauma, septo-optic
dysplasia, neurophacomatoses, irradiation, neoplasms and hamartomas, can result in central
precocious puberty [3]. Hamartomas act as independent neurosecre-tory organs, releasing GnRH
granules into the tuber cine-reum, where they are released into the hypophyseal portal circulation [3,
11, 12]. The GnRH-containing neurons within the hamartoma act as independent episodic pulsatile
secretory units and are outside the normal neurophys-iological regulation [3].

On the CT scan, hypothalamic hamartomas appear as isodense, enhancing masses located below the
hypothalamus. They are frequently attached to the hypothalamus by a pedicle. However, MRI is the
diagnostic imaging study of choice to define the morphology of the lesion. Ti-weighted images show an
iso intense mass and T2-weighted images show hamartomas to be isointense to hyperintense, relative
to the gray matter [3].

Arita et al. [4] classified hypothalamic hamartomas into two types: 'pa-rahypothalamic’ and
'intrahypothalamic’. The parahypo-thalamic type of hamartoma is attached to the floor of the third
ventricle or suspended from the floor by a peduncle. The intrahypothalamic type consists of a
hamartoma enveloping the hypothalamus and distorts the third ventricle [4]. Parahypothalamic
hamartomas are associated with precocious puberty and intrahypothalamic hamartomas present with
intractable seizure [4]. The majority of hamartomas are pedunculated and extend into the inter-
peduncular cistern; the remaining hamartomas are sessile, with a wide attachment to the hypothalamus
[13].

The case reported here had a narrow attachment to the floor of the third ventricle. Microscopically,



hypothalamic hamartomas are primarily composed of mature neurons interspersed with glial cells.
There is moderate glial cellu-larity within a fibrillar background and without characteristics of neoplastic
differentiation [9, 13]. There are independent neuroendocrine units with neurons containing
neurosecretory granules, blood vessels with fenestrated endothelium, and double basement
membranes may be present [12]. Pathologically, hamartomas have to be differentiated from low-grade
gliomas, gangliogliomas and gangliocytomas.

Treatment of precocious puberty is aimed at stopping untimely pubertal development to avoid
psychosocial consequences related to it and to slow rapid growth and skeletal maturation to avoid tall
stature in childhood, early growth cessation and short stature in adulthood [3]. Precocious puberty
secondary to hypothalamic hamartoma can be treated by a GnRH analog. The GnRH from a
hamartoma is released in an independent episodic pulsatile pattern [11]. Since pulsatile GnRH release
is necessary to initiate puberty, continuous pituitary stimulation by either GnRH or a GnRH analogue will
maintain persistently high GnRH levels, inhibit gonadotrophin secretion and stop puberty from
progressing [14]. Similarly, long-acting GnRH therapy has also been reported to cause regression of
hypothalamic hamartoma [5]. However, there are various disadvantages associated with GnRH analog
therapy.

The treatment is very expensive and it may not reverse the muscularity and adolescent personality
often seen in these patients. Similarly, treatment may be necessary for many years depending on the
age of the child, and it may be associated with various side effects [3]. Surgery is the mainstay of
treatment for precocious puberty due to hypothalamic hamartoma. The majority of cases can be cured
by surgery [2, 3, 15]. Various surgical approaches have been used for the removal of hypothalamic
hamartoma and include subtemporal, pterional and rarely transcallosal approaches [2, 3, 16, 17].

Most resections of hamartomas were performed using pterional approach [2, 15]. However, Albright et
al. [3] used the sub-temporal approach for the removal of hypothalamic hamartoma. In their patients,
the hamartomas were adherent posteriorly to the anterior surface of the brainstem and basilar artery,
and lysing these adhesions using the pterional approach would have been difficult. Sessile lesions are
harder to remove and a subtotal excision of only the exophytic portion is indicated leaving the residual
tumor flush with the ventral surface of the hypothala-mus [3]. However, Rosenfeld et al. [17] reported a
total excision of the sessile or intrahypothalamic type of hamartomas using transcallosal approach
without any complications. Gamma knife radiosurgery can be an effective and safe alternative treatment
modality for hypothalamic hamartoma capable of achieving good seizure control and improving
behavioral disorders in selected cases [18].

Conclusion:

Considering the risk of surgery and the possibility incomplete response, hormonal treatment ideally
should be the initial treatment of CPP secondary to hypothalamic hamartoma ; however the cost and
availability of treatment may be the deciding factors in some areas.
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