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Abstract
Adult-onset progressive cerebellar disorders can result from many pathological processes. The
diagnosis is usually based on the medical history, neurological examination, laboratory
investigations, and presence of cerebellar atrophy on CT and MRI. In addition, SPECT and PET
have been used in detection of genetic and non-genetic ataxias. We studied the cerebral glucose
metabolism and neurological dysfunction in 7 patients with late-onset cerebellar ataxia. All
patients underwent (18F)-fluoro-2-deoxy-D-glucose (FDG) PET scanning with Phillips Gemini
TF (16slice) PET/CT. The age at progressive cerebellar symptoms onset was over 45 years.
Detailed medical history, physical findings and laboratory tests excluded other acquired causes
of cerebellar ataxia. CT scans and MRI revealed presence of cerebellar and brainstem atrophy.
(18F)-FDG PET showed moderate to severe cerebellar and brainstem hypometabolism. Based
on our own clinical and neuroimaging findings, we support the notion that brain FDG PET
scanning may be useful as a complimentary diagnostic tool in evaluation of patients with lateonset progressive cerebellar syndromes.
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-----------------------------------------------------------------------------1. Introduction
Adult-onset progressive cerebellar disorders can result from many pathological processes,
including malformations, degenerations, vascular diseases, infections, neoplasms, paraneoplastic
syndromes, toxic/metabolic disorders, and demyelinating disease (1, 14). The diagnosis of
degenerative cerebellar diseases is usually based on the medical history, neurological
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examinations, laboratory investigations, and presence of cerebellar and brainstem atrophy on
Computed tomography scans (CT) and Magnetic resonance imaging (MRI) (2, 6).
In the last decades, nuclear medicine techniques have played a crucial role in the
differential diagnosis of various movement disorders. Respectively, single photon emission
computed tomography (SPECT) and positron emission tomography (PET) have been used in the
diagnosis of patients with acute or chronic genetic and non-genetic ataxias (7). PET scanning is
known as a noninvasive imaging method for assessment of cerebral metabolic and
neurotransmitter activity, blood flow, as well as neurotransmitter receptor density (9, 11).
Evidently, (18F)-FDG PET has improved the detection of etiology and understanding of
underlying pathophysiologic mechanisms in progressive non-genetic cerebellar disorders (4, 8,
10, 12). In accordance with the aforementioned data, we studied the cerebral glucose metabolism
and neurological dysfunction in seven patients with late-onset cerebellar ataxia.
2. Material and Methods
Seven patients (2 Males and 5 Females, aged between 31 and 59 years) with idiopathic
cerebellar ataxia were included in this study. Neurological status examination and additional
laboratory investigations were carried out. All patients underwent MRI and (18F)-fluoro-2deoxy-D-glucose (FDG) PET/CT. FDG activity was calculated based on body weight
(0,14mCi/kg) and administered through an intravenous line. Patients were scanned with Phillips
Gemini TF (16slice) PET/CT, using the following parameters - Low Dose CT 120keV, 50mAs
from vertex to mid-thigh and corresponding PET scan field with 576mm FOV, 4mm pixel size,
10 minutes per frame (Brain PET/CT protocol). Iterative reconstructions of PET raw data were
done, following the standard manufacturer’s algorithm for Brain CTAC in two image sets:
PREVIEW (3D-RAMLA) and Brain CTAC (LOR-RAMLA) with opportunity for fusion with
CT scans. The pattern of cerebral glucose metabolism in cerebellar ataxia was compared to the
results of healthy controls. Brain magnetic resonance imaging (MRI) was performed using a GE
1.5 T, Signa Excite HDxt system.
3. Results
All the patients experienced onset of their symptoms beyond the age of 30 years. Detailed
medical history, physical findings and laboratory investigations excluded other acquired causes
of cerebellar ataxia. The main symptoms involved dysarthria, dysmetria and intention tremor in
arms, dysdiadochokinesis, and truncal ataxia. CT/MRI data revealed different severity of
cerebellar atrophy. (18F)-FDG PET showed decreased metabolic activity in cerebellum and
exceptionally in the pontine region or cerebral cortex. Hereby, we illustrate the clinical and
neuroimaging findings in two patients, included in the study.
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Case 1
A 59 year old woman without previous medical illness was referred for investigation of
vertigo, dizziness, dysarthria, and severe gait imbalance with secondary falls towards the left
side. The symptoms have developed progressively for the last 4 years. On admission, her blood
pressure, pulse rate, and body temperature were normal. She was alert and had a full range of
extraocular movements. There was an evoked bilateral horizontal nystagmus on lateral gaze. She
had moderate dysarthria, mild

bilateral dysmetria

and intention tremor in arms,

dysdiadochokinesis as well as truncal ataxia. All laboratory analyses, transcranial Doppler
ultrasound, and neurocognitive tests were within normal ranges. Findings of central
otoneurological syndrome were recorded. Brain CT revealed mild symmetrical cerebellar
atrophy (Fig.1). (18F)-FDG PET showed dramatically decreased metabolic activity in
cerebellum and mild - in both parietal regions (Fig. 2).
Figure 1 Brain CT reveals mild symmetrical cerebellar atrophy.

Figure 2 (18F)-FDG PET shows severe hypometabolism in cerebellum and mild - in parietal
regions.
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Case 2
A 54 year old woman without previous medical illness was referred for investigation of
vertigo, voice, speech and handwriting disturbance, head, lower jaw and arms tremor, as well as
severe gait imbalance with several incidents of falling. The symptoms have been permanent and
progressive for the last 3-4 years. Medical history revealed previous thyrotoxicosis and
multinodular goitre. On admission, her blood pressure, pulse rate, and body temperature were
normal. She was alert and had a full range of extraocular movements. There was bilateral
horizontal nystagmus on lateral gaze, worse towards the right side. She had moderate dysarthria,
lower extremities weakness, bilateral dysmetria and intention tremor in arms and legs,
dysdiadochokinesis (all worse on the left side) as well as broad-based ataxic gait. All laboratory
analyses, including toxic elements exposure, autoantibodies evaluation, neuroinfections, and
evaluation of endocrine function were within normal ranges. Transcranial Doppler ultrasound
demonstrated no clinically significant cerebrovascular abnormalities. Neurogenetic and
neurocognitive tests (MMSE) were normal. Brain MRI revealed severe cerebellar (both
hemispheres and vermis) and distal pontine atrophy (Fig. 3). (18F)-FDG PET showed
dramatically reduced metabolic activity in cerebellar hemispheres, vermis, and pons (Fig. 4).
Figure 3 MRI shows cerebellar and pontine atrophy.

Figure 4 (18F)-FDG PET reveals dramatically reduced radiotracer uptake in the cerebellum.

.
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4. Discussion
In this study, we present clinical and neuroimaging data of seven patients with
manifestations of progressive cerebellar disorder. The age at symptoms onset of all patients was
over 30 years. Neurological examinations revealed similar to previously described by Abele M,
et al (1) clinical features of ataxia that corresponded to cerebellar impairment. Therefore, the
final diagnosis of late-onset cerebellar ataxia was considered in all our cases.
Cerebellar dysfunction may result from various genetic and non-genetic causes, e.g.
neurodegenerative idiopathic late onset cerebellar ataxia (3, 5, 13). In this study, detailed medical
history, physical findings and laboratory investigations excluded other acquired causes of
cerebellar ataxia, such as vascular, neoplastic, paraneoplastic, inflammatory, toxic, etc.
According to the literature, CT scans and MRI show evidence of cerebellar and sometimes
brainstem atrophy in approximately 50% of patients (2, 6). In this context, our structural brain
scans demonstrated cerebellar atrophy in all patients and found no evidence for other structural
lesions. Respectively, we supposed a diagnosis of idiopatic neurodegenerative cerebellar ataxia.
In the last decades, a large number of PET studies in patients with ataxia have revealed a
dramatic reduction of glucose metabolism in cerebellar hemispheres, vermis, brainstem, and
dentate nuclei (3, 8, 10, 12). In addition to aforementioned anatomical imaging results, we
performed further functional brain scanning with (18F)-FDG PET. Our findings of moderate to
severe cerebellar and brainstem hypometabolism were in correspondence with previously
published results by Gilman, S. (5), Otzuka, M. (9), and Worth, P. (14). In two patients, we also
found a significant reduction in absolute values of regional glucose metabolism in the cerebral
cortex. Wang, P. et al (13) showed similar variable patterns of sub- and supratentorial glucose
metabolism in individuals with hereditary ataxias.
5. Conclusion
In the present study, (18F)-FDG PET showed abnormal patterns of glucose metabolism
that corresponded to the picture of cerebellar impairment. Furthermore, this non-invasive
diagnostic technique succeeded to document the influence of cerebellar disease on supratentorial
neuronal function with relative sparing of the cerebral cortex. Based on our own clinical and
neuroimaging findings, we supported the notion that brain FDG PET scanning may be useful as a
complimentary diagnostic tool in evaluation of patients with adult-onset chronic cerebellar
syndromes.
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