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Results: Distorting subjects’ speech (through pitch elevation)
while they read aloud led to bilateral activation of the cortex around
the superior temporal sulcus (p < 0.001), with a greater response on
the right side than the left. A similar pattern of activation was evident
when subjects read aloud, but heard the words in another person’s
voice instead of their own. The active tasks differed in that reading
aloud with distorted feedback was also associated with activation in
the left insula/operculum, whereas reading with alien feedback led
to activation in medial prefrontal cortex (p < 0.001).

Conclusions: These data suggest that the monitoring of self-
generated speech involves the temporal cortex bilaterally, in re-
gions similar to those previously associated with the processing of
externally-generated speech. The temporal localisation is consistent
with the notion that functional abnormalities in this region in pa-
tients with auditory verbal hallucinations reflect a disorder of verbal
self-monitoring.
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Positron emission tomography (PET) and {11C] raclopride were used
to quantify the degree of striatal D2 receptor occupancy induced by
antipsychotic drug treatment. The degree of D2 receptor occupancy
was related to antipsychotic effect as well as to extrapyramidal side
effects (EPS).

In an open study of 22 patients treated with classical neuroleptics,
the D2 receptor occupancy was very high (70-89%). Among patients
with EPS, the D2 receptor occupancy was significantly higher. In a
double blind dose finding study of 13 patients treated with raclo-
pride, a significant relationship was found between the degree of D2
receptor occupancy and antipsychotic effect. Further, patients with
EPS had significantly higher D2 receptor occupancy. The results
confirm that there is a significant relationship between presence of
EPS and degree of D2 receptor occupancy in the striaum.

A quantitative relationship between D2 receptor occupancy and
EPS on one hand and antipsychotic effect on the other does not
necessarily mean that there is a mechanistic relationship for these
two observations. Among patients who benefitted from antipsychotic
drug treatment only those in the higher range of D2 receptor occu-
pancy were at risk for EPS. The results suggest that the threshold for
antipsychotic effect is lower than the threshold for EPS. Further, EPS
may appear within hours after a single dose of haloperidol following
the time course for D2 receptor occupancy, whereas several days or
weeks may elapse before antipsychotic effect occurs. These findings
support the view that the neuronal events underlying antipsychotic
effect and EPS may be distinct.

In 16 patients treated with the atypical antipsychotic clozapine,
the D2 receptor occupancy was significantly lower (20-67%) than
in patients treated with classical neuroleptics (70~89%). Clozapine
is thus atypical with regard to degree of D2 receptor occupancy, a
finding that may explain the lack of extrapyramidal side effects.
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Clinical studies indicate that motor performance is impaired in
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schizophrenia. To identify the underlying cerebral changes we
investigated sensorimotor cortex and SMA activation under finger-
to-thumb opposition using functional magnetic resonance imaging
(fMRI). 10 DSM-III-R schizophrenics and 7 healthy controls were
included. All subjects were right-handed. fMRI was performed using
a 1.5 Tesla Siemens scanner. Scans were obtained in a resting con-
dition followed by an activation state (finger-to-thumb opposition)
and the activities in the sensorimotor cortices and SMA recorded.
All subjects showed a significant activation of the SMA, and both,
ipsilateral and contralateral sensorimotor cortices. In the controls,
ipsilateral finger-to-thumb opposition lead to a greater left than right
hemispheric sensorimotor cortex coactivation. When compared with
the healthy controls, the schizophrenic patients showed a decreased
activation of both, sensorimotor cortices and SMA, as well as a
reversed lateralization effect.

Our second study was designed to investigate the relation be-
tween motor performance and brain activation. 10 healthy, right-
handed volunteers were included. To monitor motor performance a
pronation/supination device was adapted to the fMRI-environment.
Probands were asked to pronate/supinate their forearm according to
the pace given by a metronom (25, 50 and 75 strokes per minute).
Pronation/supination led to a significant activation of the contralat-
eral and ipsilateral sensorimotor cortices and the SMA. Accelerated
speed led to a significant increased activation of the right (df = 2; F =
3.48; p < 0.05), but not left (df = 2; F = 1.19; p = 0.32) sensorimotor
cortex. On both hemispheres, contralateral pronation/supination (df
=1;F=20.07; p < 0.0001) induced a significantly greater activation
than ipsilateral pronation/supination (df = 1; F = 40.36; p < 0.0001).
Regarding the SMA, a significant velocity effect was not observed.

Our studies indicate that sensorimotor cortex and SMA dys-
function contribute to motor disturbances in schizophrenia. While
significant velocity effects were restricted to the right sensori-
motor cortex, our second fMRI-study also demonstrates that the
pronation/supination device is suitable to monitor task during fMRI-
acquisition.
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Movement disorders are described in schizophrenia prior to the ad-
vent of neuroleptics, in untreated cohorts, and in ‘preschizophrenic’
children. Patients with passivity phenomena make more motor er-
rors than other schizophrenics. We hypothesized that in patients
with delusions of passivity, willed movement would be associated
with aberrant activity in distributed neural networks subsuming
motor control. We obtained and analyzed PET derived measures
of regional cerebral blood flow from a motor [joystick] activation
paradigm; comparing externally paced, freely selected [right hand)
movement with stereotyped [externally specified] movement and
rest. 7 Schizophrenics, experiencing passivity phenomena, in new
treatment episodes, 6 schizophrenics without such phenomenology,
and 6 normal volunteers were studied. All were males. Response
times and ‘randomness’ of response showed no significant differ-
ences. Statistical parametric mapping demonstrated underactivation
of motor, lateral premotor cortex and basal ganglia, and overacti-
vation of medial premotor cortex in those subjects with passivity
[relative to both ‘control’ groups]. These differences were reduced
with symptom resolution. These data support the hypothesis that
distributed motor systems are dysfunctional in schizophrenics with
delusions of passivity. We are conducting further work to determine
the contribution of syndromal diagnosis.
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