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Positron emission tomography scans in
schizophrenia
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SUMMARY
The authors compared the glucose metabolism rate in different
parts of the brain in schizophrenic patients and normal controls
using fluorodeoxyglucose (FOG) positron emission tomography
(PET). Seventy male patients diagnosed to have schizophrenia
using standard American diagnostic criteria (OSM III R) and
30 age-matched male control subjects were studied. The patients
had not taken neuroleptic medication for the preceding 4weeks.
Their current symptom level was quantified using a structured
rating scale (BPRS). All subjects were given a continuous
mental performance task while the imaging was done. Nine
planes at 10 mm increments, parallel to the canthomeatal line ,
were imaged after 30 to 35 minutes of FOG injection. The
glucose metabolism rate (GMR) for 32 cortical and 126 sub-
cortical areas of interest were determined. Statistical tests
applied were the ANOY A, t-test and correlational statistics.
Results showed decreased glucose metabolism in the medial

frontal cortex, cingulate gyrus, medial temporal lobe, corpus
callosum and ventral caudate area of schizophrenic patients
compared to the control subjects. Increased metabolism was
demonstrated in the left lateral temporal and occipital cortices
among the schizophrenics. The group also showed lower hypo-
frontality scores (ratio of frontal to occipital metabolism)
compared to controls. Hypofrontality was more prominent in
the medial than in the lateral frontal cortex. A decrease in
medial frontal, ventral striatal and medial temporal metabolism
characterized schizophrenia. In schizophrenic patients analysis
of variance showed right-left asymmetry for the cortex as a
whole.
The medial frontal cortical and left anterior, medial and

lateral thalamic activities correlated negatively with the BPRS
.scores of individual patients. The caudate, putamen, amygdala
and several other basal ganglial regions showed positive correla-
tions between the absolute GMR and BPRS scores.

COMMENT
Schizophrenia is perhaps the most severe and disabling of
psychiatric diseases and attempts to finda biological basis for
the illness have been continuing since the beginning of this
century. It is perhaps appropriate that the latest 'functional
imaging' techniques of the brain have been used to explore
the biology of this so-called 'functional' psychiatric illness.
In the present study the authors have used FDG-PET to
compare the regional metabolism of the brain in schizophrenic
individuals with control subjects. Although the numbers
studied are fairly adequate, no attempt has been made to
ensure homogeneity for the subtypes of schizophrenia; the
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total duration of illness and the handedness of the patients.
All these variables might be relevant.
The finding of an increased metabolism in the left cortex

compared to the right in schizophrenic patients confirms
earlier hypotheses.l-' This, together with the finding of
decreased metabolism in the corpus callosum, raises the
possibility of an abnormality in interhemispheric trans-
mission in schizophrenia, Abnormalities in corpus callosum
morphology have been demonstrated in another recent study
on schizophrenics, using magnetic resonance imaging.'
This study did not find any correlations between symptom
severity and metabolism in the temporal lobes, although two
earlier studies have shown such a correlation with overall
BPRS ratings" and auditory hallucinations.! The finding
of hypofrontality in schizophrenics has been reported
earlier+f although some authors report higher metabolism in
the frontal lobes in acute untreated schizophrenics." The
present study demonstrates decreased metabolism in the
medial rather than the lateral frontal lobes, cingulate gyrus
and ventral caudate area. In addition, there was a negative
correlation between thalamic activity and symptom level, as
measured using the BPRS. These findings have led the
authors ~o propose that there is an abnormality in cortical-
striatal-thalamic circuits in schizophrenia. Conceptually, this
hypothesis matches with the results of neuropsychological
investigations and hence is particularly attractive. However,
it must be remembered that demonstration of abnormalities
in brain metabolism is only an indirect evidence of neural
malfunctioning. Even if this is confirmed, there still remains
the question whether this is a causative factor or merely
an association. It may even be only a consequence of
schizophrenic maladaptation.
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