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VERBAL FLUENCY IN IDIOPATHIC PARKINSONS DISEASE

G. Thut, A. Antonini, U. Roelcke, J. Missimer, R.P. Maguire and K.L Leenders
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In the present study, the relationship between resting metabolism and verbal fluency, a correlate of frontal
lobe cognition, was examined in 33 PD patients. We aimed to determine brain structures involved in fron-
tal lobe cognitive impairment with special emphasis on differences between demented and non-demented
PD patients.
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Fig la. Fluency versus metabolism in
Group 1 (non-demented patients.

Fig 1b Fluency versus metabolism in
Group 2 ('non-demented patients.
n=11).
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Fig 1c. Fluency versus metabolism in
Group 3 [demented palients. n -11)

As a correlate of frontal lobe associated cognition, the
verbal fluency score, which was assessed during a
general mental status examination within 9 weeks of
PET-scanning, was used.
Resting glucose metabolism was measured with 2-[F-
18]-fluoro-2-deoxy-D-glucose and positron emission
tomography. Cerebral metabolic rates of glucose were
calculated on a pixel by pixel basis for each plane
using an autoradiographic method based on a 2-
tissue-compartment model [1]. During all scans, sub-
jects remained in a resting position.
Verbal fluency scores and resting metabolism were
correlated with statistical parametric mapping soft-
ware [2]. Statistical analysis was performed for de-
mented (n=11) and non-demented patients (2 groups:
n=11 each) separately.
In non-demented PD patients, verbal fluency was
positively associated with resting metabolism in the
prefrontal cortex and negatively correlated with me-
tabolism in the thalamus (p<.005; see Fig. 1a and b).
This result might be accounted for by current con-
cepts of basal ganglia-thalamocortical pathophysiol-
ogy and gives evidence that cognitive deficits of non-
demented PD patients are related to nigro-striatal
dysfunction. According to these concepts, nigro-
striatal dysfunction results in overactivation of inhibi-
tory projections to the thalamus, followed by reduced
output from thalamic relay nuclei to the cerebral cor-
tex, which would be expected to result in increased
metabolism in the thalamus and decreased metabo-
lism in the cerebral cortex respectively.

In demented PD patients, deficits in verbal fluency
were accompanied by reduced metabolism in perihip-
pocampal and hippocampal regions, as well as in the
caudate nucleus and prefrontal cortex. (p<005; see
Fig.1c) This suggests that non-nigrostriatal pathology
is additionally involved in demented patients. Meso-
cortical or meso-limbic dopaminergic or innominato-
cortical cholinergic systems have been reported to be
more defective in demented than non-demented pa-
tients with PD and may be implicated in metabolic and
their associated cognitive changes.
In none of the groups did the motor disability correlate
with verbal fluency impairment ruling out a pseudo-
relationship between verbal fluency deficits and basal
ganglia-thalamocortical dysfunction. In contrast to
verbal fluency, motor disability was positively corre-
lated with putamen metabolism implying that the ni-
gro-striatal pathology of PD patients affects basal
ganglia-thalamocortical circuits for motor and cogni-
tive performance differently (SPM not shown).
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