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Introduction
A practical imaging-based classification of cerebellar 

malformations distinguishes between focal and diffuse conditions, 
and between cerebellar hypoplasias and cerebellar dysplasias [1]; 
among the latter, an important subgroup is represented by cerebellar 
cortical dysplasias (CCD). CCD has been reported in association with 
chromosomal abnormalities, congenital muscular dystrophies, other 
supratentorial brain anomalies, various intrauterine pathologic events 
(such as infections, toxins or hypoxia); however, its embryogenesis and 
clinical significance remain poorly understood [2]. Most relevant MR 
findings of CCD may consist of defective, large, or vertical abnormal 
fissures; of irregular gray-white matter junction; of lack of normal 
arborisation of the white matter; of heterotopias in the hemispheric 
white matter. Cases of major CCD are uncommon in absence of 
other brain anomalies; on the other hand, focal isolated cerebellar 
heterotopias are often incidentally diagnosed in asymptomatic 
patients undergoing MR scan for various indications, and while they 
may represent a minimal form of CCD, their pathologic significance 
remains unknown [3].

Case Report
A 17 year-old girl affected by HHT (presenting with epistaxis 

and diagnosed with the Eng1 mutation) underwent a brain MR for 
screening purposes; at the time of examination she complained of mild 
frontal headaches. Conventional sequences showed a small nodular 
lesion in the left cerebellar hemispheric white matter, involving the 
dentate nucleus: the lesion always had the same signal intensity 
of the normal cerebellar cortex, and no mass effect or contrast 
enhancement were evident. No other brain anomalies were detected 
and no AVM or other disease-specific alterations were noted at MR 
angiography and conventional sequences. No alteration suggestive of 
a major CCD was noted at a high-resolution T1-weighted sequence; 
no signal alteration was observed at GRE T2* and at DWI. 1(H) MRS 
was performed with the VOI placed over the lesion and a short TE 
(35 ms), and displayed a reduced Naa/Cr ratio (1,08), with a slightly 
decreased Cho/Cr ratio (1,10).

Discussion
CCD include a variety of malformative conditions, ranging from 

diffuse and extensive to focal and minimal forms [1]. Diagnosis of these 
alterations is of critical importance, due to the known existence of 
syndromic CCDs (such as in cases of congenital muscular dystrophies) 
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Abstract
We describe the MR study of an isolated cerebellar heterotopia , incidentally found in a 17 year-old girl affected by 

hereditary hemorrhagic teleangectasia. Conventional MR, DWI and MR spectroscopy findings are described; at the best 
of our knowledge, spectroscopic findings have not been previously reported in this setting. A possible relation between 
a microvascular damage due to HHT and the cerebellar malformation is hypotised.

and to the frequent association with widespread brain anomalies 
and clinical symptoms (mostly global or motor developmental delay, 
mental retard and hypotonia [4].

Focal cerebellar heterotopias are a common incidental MR 
finding, and many consider them a normal variant. Rorke et al. 
[5] reported pathological findings with the features of cerebellar
heterotopias in a very high percentage of newborns without other
macroscopic anomalies; however, this condition may be less frequent
in older individuals since the development of the cerebellar cortex
continues through the first year of extrauterine life.

Recently, a genetic and developmental classification of cerebellar 
malformations has been outlined [6]; nonetheless, there still persist 
several conditions whose pathophysiology is object of debate, among 
which disorders of cerebellar foliation, which include cerebellar 
heterotopias according to this classification. While a genetic disorder 
of the cortical migration will explain most of major CCD, minor 
and isolated anomalies are seemingly caused by different prenatal 
cerebellar insults, such as infections or focal ischemia [2,7].

Results of MR spectroscopy have not been previously reported 
in cerebellar heterotopias, while several Authors have described 
the application of this technique in the study of supratentorial 
heterotopias, with somehow divergent results. Widjaja et al. [8] have 
found very similar metabolic patterns in cerebral heterotopias and 
the white matter of control subjects, and conclude that the neurons 
and glia in these lesions are mature; Simone et al. [9] and Leite et al. 
[10] have reported a decreased Naa/Cr both in heterotopias and in the
normal-appearing contralateral side, compared to a control group, and
have suggested the existence of metabolic abnormalities extending
over the limits of the lesions. On the other hand, Woermann et al. [11]
have reported heterogeneous metabolic variations, with decreased or
increased Naa, both in the lesional area and in the perilesional tissue.
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In our patient the only spectroscopic anomaly was a decreased Naa/
Cr ratio in the lesion, which indicates neuronal loss or dysfunction; 
ratios were compared to accepted normal values on cerebellar tissue 
[12]. However, we did not perform any spectroscopic measure on the 
normal appearing cerebellar tissue.

Our hypothesis is that a microscopic alteration of vascular 
structures related to HHT may have played a role in the 
determination of the cerebellar heterotopia, disturbing the complex 
intrauterine processes of cerebellar cortical development. A similar 
pathophysiological association has been described in patients with 
disorders o f cerebral cortical migration and brain lesions resulting 
from intrauterine brain ischemia or hypoperfusion [13,14]. Such 
observations are paralleled by those of Pascual-Castroviejo et al. [15], 

who described a syndrome with facial hemangiomas, intracranial 
vascular abnormalities and cortical organization disorders, suggesting 
a direct relation between these features. The evidence of the close 
interaction between the developing circulatory and nervous system 
[16], and the demonstration of the existence of a “vascular niche”, 
acting as a permissive substrate and guiding neuronal migration 
during cerebral cortical development [17], further support such 
theories. A high expression of the vascular endothelial growth factor 
and its high-affinity receptor in the human forebrain and cerebellum 
during the intrauterine gestation has been recently observed [18]; 
these data suggest that vascular structures are involved in the 
development of human brain, and likely in processes of cerebral 
and cerebellar cortical formation. Moreover, the role of hypoxia in 
determining cerebellar dysplasias during early phases of gestation 
has been demonstrated in animal models [19].

In conclusion, while the finding of a cerebellar heterotopia 
in a patient with HHT may be coincidental, it could be hypotized 
that the inherited microvascular abnormalities of HHT may act as 
predisposing factors for the development of cerebellar heterotopias, 
through alterations of complex intrauterine interactions between the 
developing brain vessels and the migrating cerebellar neurons. This 
issue may have several important implications in the diagnostic and 
therapeutic management of patients with HHT.
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Figure 1: T1-weighted SE, T2-weighted FSE, and FLAIR sequences show 
a small nodule in the left cerebellar hemispheric white matter, involving the 
dentate nucleus, with the same signal intensity of the normal cerebellar cortex. 
T1-weighted high resolution GRE sequence acquired on the coronal plane 
with sagittal and axial reconstructions confirms the finding and show a normal 
cerebellar cortex in both hemispheres without signs of dysplasia. A slight 
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Figure 2: Short (35 ms) TE spectroscopy with VOI located over the lesion 
shows a decreased Naa/Cr ratio (1,08).
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