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Letter to the editor

Dear Editor,

In neurofibromatosis type 1 (NF1), Central Pre-
cocious Puberty (CPP) occurs almost invariably in 
association with optic pathway tumors, usually pilo-
cytic astrocytoma.1 However, at times the aetiology 
remains undefined.2 On the other hand, in the general 
population CPP develops due to an underlying hy-
pothalamic hamartoma in up to 10% of patients.3 To 
the best of our knowledge, CPP due to hypothalamic 
hamartomas in NF1 has been reported only once in 
the literature.4 

Herein we report the case of a young girl with 
NF1 who developed CCP related to a hamartoma of 
the tuber cinereum at 5 years of age. NF1 was diag-
nosed at 3 months of age because of the presence of 

about 30 café-au-lait cutaneous spots (diameter >0.5 
mm) associated with iris Lisch nodules. Thereafter 
she developed axillary and groin freckling and three 
subcutaneous neurofibromas. Familial clinical history 
was negative. Precocious puberty was diagnosed at 
age 5.3 years, with increased growth velocity (from 
the 25th to the 90th percentile) and thelarche (Tanner 
breast stage 2). LH-RH test was positive (luteinizing 
hormone -LH- peak 10.1 mUI/ml). Bone age was 
correspondent to chronological age, while pelvic 
ultrasonography revealed increased ovarian volume 
and a transitional uterus. Brain Magnetic Resonance 
Imaging (MRI) showed an oval 13x14 mm mass in 
the tuber cinereum region, isointense to gray matter 
on all sequences, with no displacement on the third 
ventricle and no contrast enhancement, consistent 
with hypothalamic hamartoma.5 In addition, multi-
ple round areas of T2 hyperintensity consistent with 
unidentified bright objects (UBOs) and not showing 
contrast enhancement were present in the peridentate 
white matter, right superior cerebellar peduncle and 
hippocampus, bilaterally. Treatment with intramus-
cular Enantone 3.5 mg every 28 days was started 
with a rapid biochemical and clinical response (after 
6 months of therapy, Tanner breast stage was 1, LH 
peak was 1.4 mUI/ml). Treatment was suspended at 
the age of 11.3 years. During follow-up the pituitary 
function was always normal. No seizure occurred, 
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most importantly of the gelastic type. Serial control 
MRIs were performed until age 18 and demonstrated 
no changes of the tuber cinereum lesion (Figure 1) or 
UBOs. At the last 3T MRI we also performed quan-
titative proton MRI spectroscopy using an external 
reference phantom.6 Single voxel short TE spectra were 
obtained from the hypothalamic lesion (Figure 1) and 
from the apparently normal right parietal white matter: 
this showed a lower concentration (8.4 mmol/kg) of 
N-acetyl-aspartate (NAA) and a higher concentra-
tion (4.6 mmol/kg) of myo-inositol (mI) and choline 
(Cho) (3.0 mmol/kg) in the former compared to the 
latter (NAA 13.7 mmol/kg; mI 1.6 mmol/kg; Cho 1.6 
mmol/kg), whereas the concentration of creatine was 
similar (lesion 9.9 mmol/kg; normal WM 10.3 mmol/
kg). These quantitative data are in agreement with 
the typical spectroscopy pattern of a tuber cinereum 

hamartoma.5 In particular, increased myo-inositol is 
assumed to reflect increased glial content, whereas 
decreased NAA is related to neuronal substitution.

Hypothalamic hamartomas are heterotopic non-
neoplastic masses of grey matter composed of neurons 
and glia cells of normal appearance and structure.5 
They are usually small lesions, measuring between 
0.5 and 2 cm in diameter, which as a rule remain 
unchanged over time. The typical location is in the 
midline, in proximity to the tuber cinereum and the 
mammillary bodies. 

From the neurobiological point of view, hamartomas 
are to be distinguished from UBOs which are com-
mon in NF1 and typically arise before adolescence 
and disappear in adult age. UBOs are unlikely to 
be related to CPP because they are usually local-
ized symmetrically or asymmetrically in the cerebral 
hemispheres, brainstem and cerebellum. It should be 
noted, however, that differential diagnosis between 
hypothalamic hamartoma and optic pathway glioma 
on MRI and proton MR spectroscopy is based on 
signal heterogeneity and frequent presence of contrast 
enhancement areas, as well of lactate and lipids in the 
MR spectroscopy of optic pathway gliomas.7 

In conclusion, our observations suggest that CPP 
can be due to a tuber cinereum hamartoma also in NF1, 
with diagnostic, prognostic and therapeutic implica-
tions that appear analogous to hamartoma-related CPP 
in the general population. Conversely, the admittedly 
rare possibility of NF1 has to be entertained in every 
new diagnosis of hamartoma-related CPP.
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Figure 1. Sagittal T1 weighted image (A) shows a midline for-
mation (*) isointense to the GM in the region of the tuber cinere-
um. Axial T2 weighted image (B) showing single voxel used for 
proton MR spectroscopy (PRESS TR 2000ms; TE 53 ms) of the 
lesion. The lesion spectrum (C) demonstrates low NAA and high 
Cho and mI as compared to normal parietal WM spectrum (D).
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