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Cortical sulcal enlargement in catatonic schizophrenia:
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Abstract

To determine whether patients with catatonic schizophrenia have specific alterations in brain morphology, internal
(ventricles) and external (frontal, temporal, parieto-occipital) components of the cerebrospinal fluid (CSF) spaces
were examined morphometrically. Planimetric measurements of computed tomographic (CT) scans from 37 patients
with catatonic schizophrenia, 28 patients with hebephrenic schizophrenia, and 39 patients with paranoid schizophre-
nia, all diagnosed according to DSM-III-R criteria, were compared with separate age- and sex-matched non-psychi-
atric control groups, respectively. The areas of the frontal sulci, the parieto-occipital sulci, the inter-hemispheric
fissure, and the lateral and third ventricles were measured separately for the right and left hemispheres. Catatonic
patients showed significant enlargements in almost all CSF spaces, especially in the left fronto-temporal area which,
in addition, correlated significantly with illness duraton. Hebephrenic patients showed selective enlargements in left
temporal and left right lower frontal cortical sulci, whereas paranoid schizophrenic patients showed no enlarge-
ments but significant correlations between left temporal cortical sulcal volume and illness duration. Alterations in
temporal cortical areas were present in all three sub-types of schizophrenia. In addition to temporal alterations,
hebephrenic schizophrenia was characterised by lower frontal (i.e. orbitofrontal) enlargement. Catatonic schizophre-
nia, the most severe sub-type with regard to clinical symptomatology and brain pathology, showed fronto-parietal
cortical alterations. © 1999 Elsevier Science Ireland Ltd. All rights reserved.
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1. Introduction

Kahlbaum (1874) introduced the term ‘cata-
tonia’ to describe patients with a wide range of
motor abnormalities including akinesia, postur-
ing, catalepsy, rigidity, negativism, grimacing and
waxy flexibility. Due to such alterations in patients’
movements, catatonia has often been considered
to have an organic etiology. The hypothesis of
underlying organic alterations is further sup-
ported by post-mortem findings of qualitative and
quantitative loss of tissue and volume in the basal
ganglia, e.g. the striatum (Nagasaki, 1925; Hopf,
1954), the pallidum (Hopf, 1954; Bogerts et al.,
1985; Stevens, 1986), and the nucleus accumbens
(Nagasaki, 1925; Hopf, 1954). Furthermore,
Stevens (1982) described periventricular and lim-
bic alterations in catatonic schizophrenia. Recent
investigations of cerebral blood flow in catatonic
patients showed deficiencies predominantly in
frontal and parietal cortical areas (Satoh et al.,
1993; Liddle, 1994; Galynker et al., 1997; Northoff
et al., 1998) as well as in the temporal cortex
(Ebert et al., 1992). However, to our knowledge,
no quantitative measurements of size of different
cortical areas and cerebrospinal fluid (CSF) spaces
have been carried out in catatonic schizophrenia.
Computed tomographic (CT) studies showed mild
atrophy of the cerebellum (Joseph et al.,, 1985;
Wilcox, 1991), but these studies did not undertake
systematic measurements of inner and outer CSF
spaces.

The present CT study was performed to de-
termine whether brain tissue alterations in cata-
tonic schizophrenia affect the whole brain equally
or are localised in certain brain regions. Previous
volumetric studies in paranoid schizophrenia
showed alterations in temporo-limbic areas that
correlated significantly with positive symptoms
(Degreef et al., 1992; Bogerts et al., 1993; Bogerts,
1997), whereas in residual schizophrenia with
negative symptoms, frontal enlargements were re-
ported (Raz, 1993; Rubin et al., 1993; Gur et al.,
1994: Lim et al., 1996; Woods et al., 1996). De-
spite extensive morphometric investigations in
schizophrenia, there has not previously been a
study that quantitatively explored alterations

specifically in catatonic schizophrenia. We there-
fore measured CSF spaces in CT scans obtained
in patients with three sub-types of schizophrenia:
catatonic, hebephrenic, and paranoid schizophre-
nia. Findings in the three sub-groups were com-
pared with those in age- and sex-matched non-
psychiatric control groups, respectively. On the
basis of the findings reviewed above, it was hy-
pothesised that the following types of alterations
would be found: (i) fronto-parieto-temporal
abnormalities in catatonic schizophrenia, an as-
sumption based on the occurrence of catatonic-
like symptoms in patients with fronto-parietal le-
sions as well as on findings of fronto-parietal
regional cerebral blood flow deficits in catatonia
(Dolan et al., 1993; Northoff, 1997; Northoff et
al., 1998); (ii) temporal abnormalities in paranoid
schizophrenia, an assumption based on findings of
significant correlations between temporo-limbic
alterations and positive symptoms in schizophre-
nia (Degreef et al., 1992; Bogerts et al., 1993); (iii)
temporal and lower (i.e. medial lateral orbito-
frontal cortex) frontal abnormalities in hebephre-
nia, an assumption based on the observation of
hebephrenic-like symptoms such as affective (me-
dial orbito-frontal cortex) and behavioural (lateral
orbito-frontal cortex) dis-inhibition in patients
with lower frontal lesions (Milner and Petrides,
1984; Morecraft et al., 1992) and their similarity
to the negative symptoms of schizophrenia
(Andreasen, 1983).

Since volumetric determinations in relatively
thick axial CT scan sections are difficult to per-
form, we used a previously described (Bogerts et
al., 1987) planimetric technique to measure the
size of the ventricles and cortical CSF compo-
nents separately for frontal, temporal and pari-
eto-occipital regions. Although this method is less
advanced than quantitative volumetric magnetic
resonance imaging, the availability of a large sam-
ple of catatonic schizophrenic patients investi-
gated with uniformly performed CT scans is quite
unusual. In addition, previous studies in paranoid
schizophrenic (Bogerts et al., 1987) and depres-
sive patients (Wurthmann et al., 1995; Baumann
et al., 1997) showed that the planimetric method
applied here yields valid and reliable results.




























