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ABSTRACT 
This reports positron emission tomography 

and [18F]fluorodeoxyglucose (PET-FDG) in a 

Address correspondence to Dr Goldman, 
PET/Biomedical Cyclotron Unit, ULB­
Hopital Erasme, 808, route de Lennik, 
B-1070 Brussels, Belgium. 

Received Apr 14, 1997, and in revised 
form Jul 25, 1997. Accepted for publica­
tion Sep 10, 1997. 

69-year-old woman who underwent resec­

tion of the left cerebellar hemisphere for 

an acoustic neurinoma 17 years earlier. 

Functional impairment in cerebral cort ica l 

and subcortical structures was evaluated 

by studying the level of glucose metabolic 

activity at rest. Relative glucose metabo­

lism was reduced in the prefronta l cortex 

contralateral to t he cerebellar lesion. Con­

tralateral thalamic metabolism was re­

duced significantly. The results suggest 

that this phenomenon of "crossed 

cerebello-thalamo-cerebral diaschisis" is 

related to a funct ional depression of the 

cerebello-thalamo-cortical pathway. 
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Positron emission tomography (PET) may 
help to understand functional aspects of 
anatomic circuitry in human pathologic 
conditions. The main cerebellar output 
participates in a functional cerebello­
thalamo-cortical pathway.1 The lateral 
part of the cerebellar cortex sends its out­
put to the dentate nucleus. By crossing 
pathways in the superior cerebellar pe­
duncle, efferent fibers from the dentate 
nucleus reach contralateral ventrolateral 
thalamic nucleus, which projects to the 
cerebral cortex. The existence of a 
"crossed cerebello-cerebral diaschisis" 2 

has been demonstrated in several reports 
on single photon-emission computed to­
mography (SPECT) and PET studies.Z-7 

This diaschisis consists of a decreased ce­
rebral metabolism and blood flow in the 
frontal cortex contralateral to a lesionned 
cerebellar hemisphere. Functional depres­
sion of the cerebello-ponto-thalamo­
cerebral pathway is the most probable 
cause for crossed cerebello-cerebral di­
aschisis? Nevertheless, metabolic changes 
in the thalamus, a major component of 
this circuitry, has not been described pre­
viously, perhaps because of the difficult 
appreciation of the thalamic activity with 
the SPECT and low-resolution PET sys­
tems." This reports a PET study in a 
woman, 17 years after a large resection of 
the left cerebellar hemisphere to deter­
mine if, in a situation of cortical diaschisis 

following chronic cerebellar damage, tha­
lamic contralateral metabolic changes 
could be recorded by PET. 

Case Report 
A 69-year-old woman suffered onset his­
tory of schizophrenia at age 23. Since 
then, she was treated by neuroleptics. At 
age 51, she underwent surgery for an 
acoustic neurinoma and kept left deafness 
and facial palsy as sequelae. Apart from 
these cranial nerves deficits, examination 
at age 69 revealed major cognitive dete­
rioration and bilateral extrapyramidal 
manifestations. Post-surgical absence of 
the left cerebellar lobe and the inferior 
left cerebellar pecuncule was noted by 
brain computed tomgraphy and magnetic 
resonance imaging. 

Positron emission tomography with 
[ 18F]-fluoro-2-deoxy-D-glucose (FDG) 
was obtained using a CTI-Siemens 933 
camera (CTI, Knoxville, TN) with eight 
rings of detectors providing 15 slices in a 
10.5-cm field of view. Transaxial images 
were reconstructed with a 0.5 Hanning 
filter. A transmission scan was obtained 
using a ring source filled with a 18F­
fluoride to allow a measured correction 
of the images for attenuation. The patient 
was injected intravenously with 5 mCi of 
FDG, and 20-minute static images were 

Positron emission tomography w ith [18F]­
fluorodeoxyg lucose images parallel to the 
cantho-meatal line obtained at four levels 
from top (left upper image) to middle part 
of the brain (right lower image). Right fron­
tal hypometabolism is visible on the tw o up­
per images and right thalamic and middle 
frontal hypometabolism is visible on the 
right lower image. Some degree of right pa­
rietal and temporal hypometabol ism is also 
evidenced on t hese images. The right side of 
the brain is on t he left side of the image. 
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acquired 40 minutes later. Positron emis­
sion tomography images were analysed 
visually. Absence of metabolic activity in 
the left cerebellum was noted. Metabolic 
activity was extremely asymmetric in the 
frontal lobe because of a relative reduc­
tion of activity in the right superior and 
middle frontal cortex (Fig). A lesser de­
gree of cortical hypometabolism also was 
noted in the parietal and superior tempo­
ral areas of the right hemisphere. Meta­
bolic activity in the fronto-parietal region 
of this hemisphere was the most pre­
served in the primary somatosensory 
area. Thalamic metabolism was asymmet­
ric because of a reduction of activity on 
the right side. An index of asymmetry of 
the metabolic activity in the thalamus, 
using the total counts in the thalamus on 
two successive planes covering the entire 
structure, indicated a reduction by 21% 
of the values on the right side compared 
with the left. 

Discussion 
Contralateral cerebellar hypometabolism 
is found in patients with hemispheric su­
pratentorial lesions? The mechanism is 
thought to be a functional deactivation 
caused by a loss of excitatory impulses 
through cerebrocerebellar pathways. The 
cerebellar cortex sends signals via ascend­
ing connections to the association areas 
of the cerebral cortex. In 1987, Broich et 
a! introduced the concept of "crossed 
cerebella-cerebral diaschisis."2 They pre­
sented the case of a 26-year-old male 
with a right cerebellar stroke and reduced 
metabolism in the left frontal cortex, sug­
gesting that lesions in a cerebellar hemi­
sphere could induce cerebral hypometab­
olism in the frontal cortex contralateral to 
the cerebellar lesion. Their observation 
was confirmed later by a small number of 
SPECT studies?-7 Accordingly, we attrib­
uted the supratentorial metabolic distur­
bances in our patient to her cerebellar 
lesion. This patient was schizophrenic. 
Several studies have shown alterations in 
cortical and subcortical glucose metabo­
lism in schizophrenia. 11- 13 Nevertheless, 
metabolic alterations described in those 
reports are not consistent with a signifi­
cant relative reduction in the metabolism 
of the right thalamus and the right frontal 
cortex. Therefore, the abnormalities ob­
served in this patient are unlikely to be 
secondary to her psychiatric illness and 
most probably are related to her cerebel­
lar lesion. 

Functional depression of the cerebello­
thalamo-cerebral pathway is the most 
probable cause of crossed cerebella­
cerebral diaschisis? Interestingly, reduc­
tion in cortical metabolism ipsilateral to a 
thalamic lesion also has been described.9 

Therefore, "thalamo-cortical diaschisis" 
could be the direct cause of cortical hypo­
metabolism when dysfunction of the 
cerebella-thalamo-cortical pathway is 
caused by a cerebellar lesion. A PET 
study by Tranchant et a! of a 53-year-old 
woman with a right cavernous angioma of 
the cerebellum revealed left cerebral hy­
pometabolism but failed to demonstrate 
hypometabolism of the thalamic nuclei 
contralateral to the cerebellar lesion.10 

The authors raised the possibility of a 
retrograde transneuronal deactivation of 
the cerebra-ponto-cerebellar pathway in­
stead of a cerebello-thalamo-cerebral de­
activation in view of the absence of hypo­
metabolism at the thalamic level. In 
contradiction with their findings, this PET 
study reveals not only frontal hypometab­
olism contralateral to a cerebellar lesion 
but also contralateral thalamic hypome­
tabolism confirming the hypothesis of a 
cerebella-thalamo-cortical deactivation. 
The impact of the cerebellum on the cog­
nitive functions has been emphasized re­
cently14-16 and cerebella-cortical outputs 
via the thalamus seem to be implicated in 
these effects.17 Therefore, it appears rea­
sonable to hypothesize that the hemi­
spheric metabolic changes secondary to a 
cerebellar lesion may relate to this func­
tional influence of the cerebellum on 
higher cortical functions. Such an hypoth­
esis deserves investigation by activation 
studies with PET or functional magnetic 
resonance imaging in patients with cer­
ebellar lesions. 
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