














SUBCORTICAL MRI VOLUMES

consistently positive correlations between subcortical
volumes and severity of both positive and negative
symptoms. This further supports the possibility that
the hypertrophy associated with neuroleptic exposure
reflects adaptive up-regulation of the occupancy of
dopamine receptors (18, 19, 21), with concomitant
persistence of symptoms. Indeed, as we see in the neu-
roleptic-naive group, before intervention with neuro-
leptics, higher subcortical volumes are quite specifi-
cally related to more severe positive symptoms, such as
hallucinations and bizarre behavior. In patients treated
with neuroleptics, this association, while attenuated, is
generalized to both positive and negative symptoms.
Thus, larger subcortical volumes portend more severe
symptoms regardless of whether these volumes refiect
endogenous processes or the effects of treatment.

Our results also suggest that the increase in volume
is more pronounced in the left globus pallidus, and the
correlations are consistently higher for left hemispheric
subcortical regions. Lateralized abnormalities have
been implicated in schizophrenia in some structural
and functional neuroimaging studies as well as in post-
mortem studies (1, 31, 41). This supports hypotheses
of lateralized brain dysfunction in schizophrenia (42).

While we have observed substantial etfects of neuro-
leptic exposure and dose, we should caution against
interpreting all of the differences between the neuro-
leptic-naive and treated groups as demonstrating med-
ication effects. Although we attempted to control for
variables that could conceivably influence volume
measures, the attribution of volume differences to
medication must await longitudinal study. Such studies
could also address more powerfully the relation be-
tween volume changes and response to treatment (21,
31). However, our results can rule out an explanation
of subcortical hypertrophy as reflecting purely a lack
of neuronal pruning as part of a neurodevelopmental
aberration (15, 20). Medication type and dose also
need scrutiny (37). Similarly, further parceling of brain
regions will permit assessment of the reciprocity be-
tween cortical and subcortical anomalies.

Neuroanatomic studies have implicated multiple
brain regions and their connecting circuitry; this may
underlie the pervasive deficits evident in schizophrenia.
While there are some inconsistencies in MRI structural
studies of subcortical regions, most report either in-
creased volume of basal ganglia structures in schizo-
phrenic subjects or no difference from the structures of
healthy people. There are few studies of the thalamus,
and they suggest decreased volume in schizophrenic
subjects. The critical role of neuroleptic intervention
by modulating neurotransmitters needs to be ad-
dressed in neuroanatomic studies that use large study
groups with controlled intervention. This study was
limited by the lack of prospective therapeutic inter-
vention with specific medications. However, the re-
sults encourage further integration of anatomic and
clinical data with neurocognitive and functional
neuroimaging. ‘
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