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Objective: To report computed tomographic (CT) scan ratings of various aspects of brain morphology
of a large representative sample of patients with a first episode of schizophrenic psychosis and to
compare these ratings with those from a previously reported sample of patients with chronic schizo-
phrenia. Methods: A brain CT scan was performed on 114 patients with a diagnosis of first episode of
schizophrenia or schizophreniform psychosis. Ratings on sulcal and ventricular enlargement and sylvian
fissure were obtained using the Computed Tomographic Rating Scale for Schizophrenia. The influence of
age, sex, age of onset, duration of illness and clinical psychopathology on CT ratings was assessed using
bivariate correlations and multiple regression analyses. The CT ratings were also compared with those
from a sample of patients with chronic schizophrenia. Results: First-episode patients showed a modest
enlargement of sulci and ventricles and a reversed asymmetry of the sylvian fissure. Age was the only
independent predictor of these regional changes. Clinical symptoms, sex or duration of untreated psy-
chosis showed no relation to CT ratings. A comparison of first-episode patients with chronically ill
patients, with the effect of age covaried, revealed the sylvian fissure was significantly larger (right and left
sides) in the chronically ill patients. Conclusions: Patients with a first episode of schizophrenic psychosis
showed evidence of morphological changes generally associated with chronic schizophrenia. Such changes
are not likely related to sex, clinical symptoms or duration of untreated psychosis, but are influenced by
age. Changes in the ventricles and sulcal size are unlikely to be progressive, suggesting a neurodevelop-
mental origin, whereas changes in the area of the sylvian fissure may be of a more degenerative nature.

Objectif : Faire rapport d’évaluations tomodensitométriques de divers aspects de la morphologie du
cerveau d’un important échantillon représentatif de patients qui ont été victimes d’un premier épisode de
psychose schizophrénique et comparer ces évaluations à celles d’un échantillon de patients atteints de
schizophrénie chronique qui ont déjà fait l’objet de rapports. Méthodes : On a soumis à une tomodensi-
tométrie du cerveau 114 patients chez lesquels on avait diagnostiqué un premier épisode de schizophrénie
ou de psychose schizophréniforme. On a évalué les élargissements des sillons et des ventricules, ainsi que
du sillon latéral, au moyen de l’échelle d’évaluation tomodensitométrique de la schizophrénie. On a évalué
l’influence de l’âge, du sexe, de l’âge à l’apparition de la maladie, de sa durée et de la psychopathologie
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clinique sur les évaluations tomodensitométriques au moyen de corrélations simples et d’analyses à
régressions multiples. On a aussi comparé les évaluations tomodensitométriques à celles d’un échantillon
de patients atteints de schizophrénie chronique. Résultats : On a constaté, chez les patients victimes d’un
premier épisode, un léger élargissement des sillons et des ventricules, et une asymétrie inverse du sillon
latéral. L’âge était le seul prédicteur indépendant de ces changements régionaux. Les symptômes cliniques,
le sexe ou la durée de la psychose non traitée n’ont révélé aucun lien avec les évaluations tomodensito-
métriques. Une comparaison entre les patients victimes d’un premier épisode et des patients atteints de
la maladie chronique, où l’effet de l’âge a constitué une des deux variables, a révélé que le sillon latéral
était beaucoup plus large (côtés droit et gauche) chez les patients atteints de la maladie chronique. Con-
clusions : Les patients victimes d’un premier épisode de psychose schizophrénique montraient des signes
de changements morphologiques généralement associés à la schizophrénie chronique. Ces changements
ne sont probablement pas reliés au sexe, aux symptômes cliniques ou à la durée de la psychose non
traitée, mais l’âge est un facteur. Il est peu probable que les changements de dimensions des ventricules et
des sillons soient progressifs, ce qui indique une origine neurodéveloppementale, tandis que les change-
ments dans la région du sillon latéral peuvent être de nature plus dégénérative.
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Introduction

Despite significant support for abnormal brain morphol-
ogy in individuals with schizophrenia, the precise
nature of the abnormalities remains unclear. The most
consistent finding to date from computed tomography
(CT) and magnetic resonance imaging (MRI) studies has
been slightly enlarged lateral ventricles, possibly indica-
tive of volumetric reduction of grey matter in the frontal
and temporal regions, although the amygdala and hip-
pocampus have also been implicated.1 Other, less repli-
cated findings include increased size of third ventricle,2

cortical sulcal enlargement,3–5 focal reduction in the size
of frontal lobes6–7 and involvement of cerebellum8,9 and
cortical–subcortical–cerebellar circuitry.10 Reverse asym-
metry of the sylvian fissure has also been observed on
CT scans of patients with familial schizophrenia.11

The equivocal results regarding the precise abnor-
malities of brain morphology in patients with schizo-
phrenia are likely influenced by factors such as sex,12–16

patient’s age,17–19 age of onset of psychosis,17 clinical
symptoms,1,5,20 length21 and stage of illness2 and pro-
longed exposure to neuroleptics.22

Most studies have involved patients with a history of
multiple hospital admissions and many years of neuro-
leptic treatment. The long duration of the disease
process and neuroleptic use may have an impact on
volumetric measures of specific brain structures.21,22

Several recent studies have examined brain structural
change in patients who experience a first episode of
schizophrenia using MRI23–26 or CT.18,27 MRI studies have
generally reported an enlargement of ventricular size,24

an involvement of the corpus callosum and limbic

structures25 and smaller left hippocampal volumes. CT
studies have reported enlarged cortical sulci21 and en-
larged ventricles.27

Although MRI provides relatively precise informa-
tion on volumetric measurements of specific regions of
interest, the patient samples in studies of first-episode
schizophrenic psychosis are generally small (range
10–50) and selected mostly from hospital inpatients.
However, CT studies can be conducted on larger sam-
ples of most new cases of first-episode psychosis
within a defined population base.2,28 Results of such
studies show an enlargement of the third ventricle in
patients who receive a diagnosis of schizophrenia, but
not in those with other psychotic disorders,2 and a sig-
nificantly higher ventricular brain ratio (lateral ventri-
cles) unrelated to any clinical symptoms.28 In the latter
study by Iacono et al,28 patients with other psychotic
disorders were not included. However, neither study2,28

examined the effect of duration of illness before the
first treatment was initiated or the independent effect
of age and age of onset.

If morphological changes in the brain are a result of a
neurodevelopmental process, such changes should be
present at the time of the first episode of the illness and
not be progressive. On the other hand, a degenerative
process concurrent with the onset of psychosis would
involve a progression of atrophic changes after the
onset of the illness.

We report results of the CT evaluations of a large
community sample of patients who were assessed for
their first episode of schizophrenia or schizophreni-
form psychosis and compare these results with a sam-
ple of patients who had been previously treated for
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schizophrenia. The objectives of this study were:
• to examine the extent of brain changes present in the

early stages of the illness before significant exposure
to antipsychotic treatment and compare this with
brain changes seen in patients who had been treated
for several years in the same treatment program and

• to assess the influence of age, sex, age of onset of
symptoms and duration of illness on the level of
cerebral atrophy ratings in first-episode patients.

It was hypothesized that:
• there would be no significant difference on any of the

CT scan measures of cerebral atrophy between re-
cently diagnosed first-episode patients who meet di-
agnostic criteria for schizophrenia or schizophreni-
form psychosis and patients treated for several years,

• first-episode patients with an early age of onset (i.e.,
children or adolescents under the age of 18 years)
would show higher levels of cerebral atrophy than
patients with a later age of onset (i.e., adults, 18
years and older) after controlling for the effect of age
at the time of the scan and

• among first-episode patients, there would be no sex
difference in the level of cerebral atrophy after
controlling for age.

Methods

The data for this study were obtained from a larger
evaluation study of an early intervention program at a
teaching general hospital for patients with psychoses.
Most of first-episode cases of schizophrenia and related
disorders in this catchment area are treated in this
program; it is the only first-episode psychosis program
in this jurisdiction in a system where there is no parallel
general hospital or a private health care facility. Patients
received their initial assessment and treatment either as
outpatients or inpatients (40% and 60%, respectively).

Over a 4-year period, a total of 163 patients pre-
sented for treatment of a first episode of psychosis; 119
met Diagnostic and Statistical Manual of Mental Disorders,
fourth edition, (DSM-IV) criteria for schizophrenia or
schizophreniform psychosis. Patients with affective
psychosis, schizoaffective disorder and substance-
induced psychosis were excluded, leaving 114 patients
(79 males, 35 females) who agreed to participate in the
assessment and treatment of their first episode of
psychosis and signed an informed consent form. The
informed consent was provided to indicate patients’
agreement to complete a set of clinical assessments and

investigations (including a CT scan) and to participate
in treatment after the patient had been judged compe-
tent to consent to treatment. Patients who were initially
deemed incompetent to consent to treatment did not
sign their consent until they were deemed competent
to do so by their clinicians. This delayed the comple-
tion of a CT scan for an average of 4.3 months for 31
(27%) patients. Five patients refused to sign consent or
participate in further assessment and treatment.

Clinical assessment and treatment data, including
investigations, were collected as part of an evaluation of
early intervention in schizophrenia. These data are
considered part of clinical care, and as such, approval
had been obtained from the institutional research ethics
board to collect them. A separate approval was obtained
for use of these data for the purposes of other studies.

Brain morphology ratings

As part of the assessment protocol, CT scans were
performed on a Picker PQ-2000 scanner as soon after a
patient’s contact with psychiatric services as was clini-
cally feasible. The scanner bore a tilt with a variation of
0°–23° parallel to frontal bone plane. The degree of tilt
was noted before rating each scan. Slice thickness was
8 mm. CT images were first reviewed by a neuroradiol-
ogist to exclude the presence of any structural findings
such as a brain tumour.

Brain atrophy scores were obtained using the CT
Rating Scale for Schizophrenia (CTRSS).29 The scale was
designed to assess different regions of the brain that
are likely to be of particular importance in schizophre-
nia, as well as any enlargement of sulci and ventricles.
Ratings obtained for first-episode patients were com-
pared with similarly obtained (i.e., CTRSS) ratings for a
sample of patients with schizophrenia who had been
treated for several years, had met diagnostic criteria for
schizophrenia (according to the DSM-III-R) and had
CT scans on the same scanner using identical methods.

Areas rated

The following 13 areas of interest were assessed: lateral
ventricle temporal horns, frontal horns and body; third
ventricle; suprasellar cistern; temporal midbrain
cistern; sylvian fissure; temporal lobe sulci; parietal
sulci; lateral frontal sulci; medial frontal sulci; trigone;
and cerebellum. All bilateral structures were rated
separately on the right and left sides.
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Photographic anchor points, provided by the authors
of the scale, consist of 1–3 slices for each feature to be
rated in the range of 1–7 points. The standards were
developed from photographs of brain scans of a range
of individuals, from young normal subjects to elderly
patients with schizophrenia. The CTRSS method of
rating CT scans is based on those developed for the
study of dementia.30,31 The ratings have been shown to
correlate highly with ventricle–brain ratios, sulcal and
ventricular volumes and cross-sectional areas. A de-
tailed explanation of this method of assessing CT scans
is described by Smith et al.29

Mean composite ratings for ventricles and sulci were
calculated as follows: 
• total ventricular rating = sum of scores (body +

frontal + temporal horns of lateral ventricles + third
ventricle),

• total cortical sulci rating = sum of scores (medial
frontal + lateral frontal + parietal + temporal sulci).

CT scans were rated by 2 authors (C.M. and M.L.)
using the CTRSS, after they received training under the
supervision of an experienced neuroradiologist (L.A.).
Inter-rater reliability was established between the
raters and between the raters and the neuroradiologist.
The raters were blind to the patients’ demographic and
symptom status but, obviously, not to diagnosis. 

Clinical ratings

The Scale for Assessment of Positive Symptoms
(SAPS)32 and Scale for Assessment of Negative Symp-
toms (SANS)33 were used by psychiatrists to assess the
severity of symptoms upon admission to the program.
After the initial clinical assessment and as soon as the
patient could tolerate the procedure, CT scan images
were obtained. Seventy-three percent of patients re-
ceived a CT scan before any antipsychotic medication
was administered; the remainder had received enough
medication to stabilize their symptoms before CT scans
were performed (avg. length of treatment 4.3 mo).

To provide a measure of total symptom severity, total
SAPS and SANS scores were also calculated by adding
individual item scores and excluding global scores. Syn-
drome scores were calculated for 3 clinical syndromes
(i.e., reality distortion, disorganization, psychomotor
poverty) using scores on individual items on the SANS
and SAPS (based on a previous factor analytic study).34

Demographic data were obtained for each patient as
part of their initial assessment at the time of admission

to the program. Age of onset of psychotic symptoms
and duration of illness (time between onset of any
psychotic symptoms and time of the scan) were de-
rived from a detailed procedure using a modified ver-
sion of the Interview for Retrospective Assessment of
Onset of Schizophrenia.35

Data analysis

For all first-episode patients, CT scan ratings for the left
and right sides of all bilateral structures (including
sylvian fissure) were compared using a paired sample
t-test. CT ratings were compared between male and
female subjects using independent group t-tests after
controlling for age. Comparisons between medicated
and unmedicated patients were also carried out. The
effects of age at the time of the scan, age of onset of psy-
chosis and duration of illness on the CT scan ratings
were also explored, first by using bivariate correlations
and then by multiple regression analysis. The CT scan
rating variables were also correlated with the clinical
syndrome ratings. To reduce type 1 errors from multiple
comparisons, we chose to consider differences and asso-
ciations to be significant at the 1% level (i.e., p < 0.01). 

All ratings for first-episode patients were contrasted
with ratings for a sample of patients16 with a diagnosis
of schizophrenia who had been treated and whose CT
scans were also rated with the CTRSS using an analysis
of covariance, controlling for the effect of age. The 2
groups of patients were also compared on the level of
current symptoms, sex, marital status and level of edu-
cation. Similar analyses were repeated for only those
patients who met diagnostic criteria for schizophrenia
(DSM-III-R).

Results

Demographic and clinical data for the sample are pre-
sented in Table 1. As would be expected from previous
research, onset of psychosis occurred at an earlier age
for male patients (p < 0.001), and males were younger
at the time of the assessment than female patients (p <
0.001). There were no significant sex differences on the
symptom scores, duration of untreated psychosis or
any of the other demographic variables we assessed.

CT ratings for first-episode patients

The intraclass correlation coefficient (ICC) for the 2 raters



for the composite CT scan ratings (on 20 scans) was 0.83
(standard deviation [SD] 0.09) for the ventricles and 0.71
(SD 0.37) for the sulci. The level of agreement between
the 2 raters on ventricular ratings varied between high
for the temporal horn (ICC 0.85) and body of the lateral
ventricle (ICC 0.80) to low for the third ventricle (ICC
0.45). Agreement on ratings of sulci was relatively higher
for sylvian fissure (ICC 0.67) but lower for frontal sulci
(ICC 0.53). Inter-rater reliability scores (i.e., ICCs) be-
tween the raters and the neuroradiologist were also high
for the ventricles (0.86, SD 0.08) and sulci (0.70, SD 0.12).

Table 2 shows the mean aggregate as well as left and
right side ratings (for all bilateral areas rated) for all 13
brain regions. A comparison of ratings of right- and
left-sided structures showed a significantly larger
sylvian fissure on the left side than on the right (mean
2.05 v. 1.87, p < 0.001) and larger temporal horns on the
right side than on the left (mean 2.20 v. 1.94, p < 0.001).
Right–left differences were observed in both male and
female patients but were not significant for any of the
structures (p > 0.01). For further analysis of ratings of
ventricles and sulci, mean composite ratings for right
and left sides were used. Composite CT ratings for
male and female patients were not significantly differ-
ent after the effect of age was controlled for.

Composite ratings for ventricles and sulci showed
mild enlargement, with total ratings of 7.49–7.76 on a
possible range of 4–28 (Table 3). Sylvian fissure ratings
were examined separate from the other sulci ratings.
Comparisons of ratings of ventricular and sulcal
enlargement and right and left sylvian fissure for first-
episode patients who met the DSM-III-R criteria for
schizophrenia (illness duration > 6 mo, n = 64) with
those for patients who had been ill for less than 6
months (schizophreniform disorder, n = 50) failed to

reveal any significant differences. DSM-III-R criteria
were used so that further comparisons could be made
with a sample of patients with chronic schizophrenia
on whom results have been reported previously.16 A
similar comparison of patients who had and those who
had not received neuroleptic medication also failed to
reveal any significant differences in CT ratings.

Age, age of onset and CT ratings

Bivariate correlations between age, age of onset, dura-
tion of illness and CT ratings revealed a significant re-
lation between all CT variables and age (r = 0.32–0.45,
p < 0.01–0.001) as well as age of onset (r = 0.30–0.43,
p < 0.01–0.001). Age and age of onset were, however,
highly correlated with one another (r = 0.90). No rela-
tions were seen between CT scan measures and length
of illness.

Given the significant sex differences on age and age
of onset, the data were further examined for an inde-
pendent effect of each of age, sex and length of illness.
Age and age of onset being highly correlated, only age,
sex and length of illness were entered in a multiple
regression analysis, with total ratings on ventricles and
sulci and right and left sylvian fissure ratings as the
dependent variables. Age was the only significant
independent variable retained in the regression model.
Older patients showed greater evidence of atrophy.

To further explore the relation between age, age of on-
set and CT ratings, the sample was split into 4 subgroups
on the basis of age of onset (i.e., age < 18 yr, n = 28; age
18–22 yr, n = 29; age 23–30 yr, n = 29; age > 30 yr, n = 28).
A univariate analysis of covariance with age as the
covariate failed to show any significant between-group
differences (Table 3). These analyses were repeated for
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Table 1: Demographic and clinical characteristics of patients treated for first-
episode psychosis

Subject group; mean (and SD)

Characteristic Males, n = 79 Females, n = 35 Total, n = 114 p value*

Age at screening, yr 25.2 (8.8) 31.9 (11.6) 27.0 (9.9) 0.001
Age of onset, yr 23.3 (9.0) 29.7 (11.5) 25.2 (9.8) 0.001
Length of illness, yr 2.2 (3.6) 2.4 (3.4) 2.2 (3.5) NS
Education, grade 12.3 (2.3) 12.3 (2.6) 12.3 (2.4) NS
SAPS score 21.5 (15.8) 19.5 (18.3) 20.9 (16.6) NS
SANS score 33.2 (16.9) 27.7 (19.4) 31.4 (17.8) NS
Total symptoms 53.6 (27.5) 47.3 (31.6) 51.5 (28.9) NS

Note: SD = standard deviation, NS = not significant, SAPS = Scale for Assessment of Positive Symptoms, SANS = Scale
for Assessment of Negative Symptoms.
*2-tailed t-test comparing males and females.
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the right and left sides separately with similar results.
Age, therefore, appears to influence CT ratings in all re-
gions independent of the effect of age of onset.

It was not possible to carry out separate analyses for
subcategories of schizophrenia because nearly half of
the patients only met criteria for schizophreniform dis-
order and most with a diagnosis of schizophrenia had
mixed paranoid (psychotic), negative and disorganized

symptoms. No patient met criteria for catatonic schizo-
phrenia. We, therefore, examined correlation coeffi-
cients between clinical syndromes and CT scan vari-
ables but found no significant correlations.

First-episode versus previously treated patients

A comparison of sample characteristics showed, as

Table 3: Composite CTRSS ratings for patients with first-episode psychosis by age of onset

Age of onset, yr; mean CTRSS composite score (and SD)

Brain region < 18, n = 28 18–22, n = 29 22–30, n = 29 > 30, n = 28 Total, n = 114

L 6.65 (2.90) 6.62 (3.13) 7.69 (3.53) 9.82 (3.98) 7.68 (3.60)Cortical sulci*
R 6.72 (3.02) 6.38 (3.07) 7.59 (3.18) 9.35 (3.93) 7.49 (3.47)
L 7.21 (2.29) 6.86 (2.26) 7.17 (2.50) 9.21 (4.31) 7.60 (3.06)Ventricles†
R 7.82 (2.46) 6.68 (2.33) 7.52 (2.18) 9.07 (4.07) 7.76 (2.94)
L 1.72 (0.75) 1.79 (0.94) 1.97 (1.05) 2.75 (1.32) 2.05 (1.09)Sylvian fissure
R 1.62 (0.73) 1.62 (0.98) 1.88 (0.80) 2.36 (1.06) 1.86 (0.93)‡

*Means for sum of ratings from lateral frontal,medial frontal, parietal and temporal sulci.
†Means for sum of ratings from the body, frontal and temporal horns of the lateral ventricles and the third ventricle.
‡Significant difference between left and right (p < 0.001).

Table 2: Atrophy findings for patients with first-episode schizophrenia as assessed
with the Computed Tomography Rating Scale for Schizophrenia (CTRSS)

Subject group; mean CTRSS score (and SD)

Brain area Males, n = 79 Females, n = 35 Total, n = 114

Lateral ventricle

L 1.90 (0.86) 2.03 (1.12) 1.94 (0.94)   Temporal horns
R 2.19 (1.03) 2.23 (1.09) 2.20 (1.04)
L 1.56 (0.78) 2.00 (1.28) 1.70 (0.98)   Frontal horns
R 1.53 (0.75) 1.91 (1.17) 1.65 (0.91)
L 2.08 (1.00) 2.37 (1.33) 2.17 (1.11)   Body
R 2.03 (0.99) 2.31 (1.28) 2.11 (1.09)

Third ventricle 1.75 (0.90) 1.86 (1.42) 1.78 (1.08)
L 1.66 (0.78) 2.09 (0.95) 1.79 (0.86)Supracellar cistern
R 1.67 (0.80) 2.09 (0.95) 1.80 (0.86)
L 1.77 (0.95) 2.17 (1.07) 1.89 (1.00)Temporal midbrain cistern
R 1.76 (0.94) 2.17 (1.07) 1.89 (0.99)
L 1.89 (1.05) 2.43 (1.14) 2.05 (1.10)Sylvian fissure
R 1.72 (0.84) 2.23 (1.06) 1.87 (0.94)
L 1.75 (0.94) 2.06 (1.11) 1.84 (1.00)Temporal lobe sulci
R 1.66 (0.90) 1.97 (1.10) 1.75 (0.97)
L 1.89 (1.06) 1.89 (1.35) 1.89 (1.15)Parietal lobe sulci
R 1.82 (1.08) 1.89 (1.32) 1.84 (1.16)
L 1.99 (1.13) 2.43 (1.46) 2.12 (1.27)Lateral frontal sulci
R 1.94 (1.12) 2.34 (1.37) 2.06 (1.21)

Medial frontal sulci
(interhemispheric fissure) 1.67 (0.98) 2.11 (1.20) 1.81 (1.07)

L 2.13 (0.95) 2.26 (1.15) 2.17 (1.01)Trigone
R 2.10 (0.97) 2.31 (1.23) 2.17 (1.06)

Cerebellum 1.27 (0.52) 1.49 (0.74) 1.33 (0.60)



expected, the patients who had been treated previously
(n = 65) were older (mean age 33.0 yr [SD 9.6 yr] v.
27.2 yr [SD 10.2 yr], p < 0.001) and had a longer history
of illness (mean 7.6 yr [SD 8.4 yr] v. 2.3 yr [SD 3.6 yr],
p < 0.001) than the first-episode patients (n = 114). No
differences were seen on any other demographic or
clinical variables (details on patient characteristics for
the patients previously treated for schizophrenia are
provided in a previous publication16). 

Age is known to influence the degree of atrophy, and
this was further confirmed in our data on first-episode
patients. Therefore, an analysis of covariance with age
as a covariate was carried out to compare CT ratings of
first-episode patients with those of previously treated
(chronic) patients. Only the sylvian fissure was signifi-
cantly larger in the previously treated patients than in
first-episode patients (composite mean 2.68 v. 1.96, p <
0.003). This difference was significant for both the right
(mean 2.54 v. 1.86, p < 0.002) and left sylvian fissure
(mean 2.67 v. 2.05, p < 0.04).

The significant difference reported in the size of the
sylvian fissure between first-episode psychosis and
chronic schizophrenia samples could be accounted
for by the inclusion of patients in the first-episode
sample who met criteria for schizophreniform disor-
der. It is possible that some of these patients may not
progress to meet the criteria for schizophrenia and,
hence, may not be represented in a sample of patients
who have had numerous hospital admissions and
have received treatment for a number of years. We,
therefore, compared the patients with chronic schizo-
phrenia with those first-episode patients who had
been ill for more than 6 months (n = 64) and, thus,
met DSM-III-R criteria for schizophrenia. An analysis
of covariance with age as the covariate revealed that
differences between the first-episode and chronic
samples on ratings of right and left sylvian fissure
remained significant (right, p < 0.004; left, p < 0.03).
We also repeated these analyses comparing the
chronically ill sample with unmedicated first-episode
patients. Results confirmed significant differences in
the ratings of the right sylvian fissure (p < 0.01) but
not for the left (p < 0.07). In contrast to the first-
episode patients, a comparison of right and left syl-
vian fissure ratings (2.67 and 2.55, respectively) in the
previously treated sample failed to reveal any signifi-
cant differences. No significant differences were ob-
served between first-episode and previously treated
patients on sulci or ventricle ratings.

Discussion

In a large sample of patients presenting with a first
episode of schizophrenic or schizophreniform psy-
chosis, likely to be representative of an incidence
sample, we found evidence of at least a mild degree of
enlargement of cortical sulci and ventricles, the tempo-
ral horn being larger on the right than on the left side.
The left sylvian fissure showed more enlargement than
the right in first-episode patients, and a comparison
with a more chronically ill patient sample suggested
that enlargement of the sylvian fissure may be progres-
sive. Patients with younger age of onset did not show a
significantly greater level of cerebral atrophy. The vari-
ance in the ratings was explained mostly by age and
not by variables such as sex, length of illness or type of
clinical syndromes.

Several previous studies have reported the presence
of enlarged ventricles and cortical sulci in patients suf-
fering from a first episode of schizophrenia. Madsen et
al,21 in a CT scan study of a small sample of first-episode
schizophrenia patients, found progressive atrophy in
frontal and central brain regions at the 5-year reassess-
ment. The reversed asymmetry of sylvian fissure, indi-
cated by larger sylvian fissure on the left side, has also
been reported previously in schizophrenia.8 Although
our findings confirm cerebral atrophy in the frontal and
temporal areas (enlargement of cortical sulci and ventri-
cles) in a large sample of first-episode psychosis pa-
tients, a comparison with a chronically ill patient popu-
lation suggests that, after controlling for the effect of
age, only the enlargement of the sylvian fissure (right
and left) may be progressive. This progression appears
to be greater on the right than the left side, with the re-
sult that the difference between the size of right and left
sylvian fissure is no longer significant in chronic pa-
tients. However, the loss of normal asymmetry is main-
tained in the chronic sample while losing the reversed
asymmetry. This could imply that structures influenced
by enlargement of the sylvian fissure (temporal lobe
structures), especially on the right, may be subject to
continued effects of the illness or be influenced by pro-
longed exposure to neuroleptic medication, whereas
ventricular and sulcal enlargement (reflecting mostly
loss of frontal grey matter) is more static in the years af-
ter initial treatment. More precise volumetric measure-
ment studies of first-episode schizophrenia and schizo-
phreniform psychosis using MRI scans have shown
significant reductions in temporal lobe structures such
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as the left hippocampus26,36 and left superior temporal
gyrus37 as well as bilateral reduction in the size of the
hippocampus.38 Razi et al23 have suggested that volu-
metric reduction in limbic complex, especially the
parahippocampal gyrus, may be related to an active
degenerative process after the onset of the illness.

It has been suggested that patients with schizophre-
nia who meet the criteria for catatonic subtype show
more diffuse frontal, parietal and temporal enlargement
of cerebrospinal fluid space than normal controls,
whereas patients with hebephrenic and paranoid sub-
types are more likely to show enlargement of mostly
upper and lower temporal sulci including the sylvian
fissure.39 These results were reported on a sample of
patients with chronic schizophrenia. We were unable to
examine differences in sulcal or ventricular enlarge-
ment of subtypes of schizophrenia in our sample, partly
because a large proportion of patients met criteria for
only schizophreniform psychosis and most presented
with mixed paranoid (psychotic), disorganized and
negative symptoms. There were no patients with a pure
catatonic schizophrenia. However, if the nature of
symptoms is likely to reflect neuroanatomical struc-
tures, an examination of correlations between each
symptom dimension and sulcal and ventricular en-
largement should reveal such a relation. Our data failed
to show any such relation with first-episode patients.

We confirmed the findings of Smith et al17 of a strong
relation between age and ventricular size, but in our
sample of first-episode patients, this effect was seen in
relation to all CT measures and was independent of
sex, age of onset and length of illness. When making
comparisons between patients with different ages of
onset, it is important to control for the effect of age.
Our failure to replicate the relation between length of
illness and the morphological measures reported by
Smith et al17 is likely a reflection of differences in sam-
ples. Most (70%) of our sample had not received neu-
roleptic treatment, whereas the Smith et al17 sample
comprised predominantly chronically ill patients.
Length of illness in our sample reflected mostly a pe-
riod of untreated psychosis. Our failure to replicate
findings of Madsen et al21 of a relation between length
of untreated psychosis and enlarged ventricles and
sulci may also be related to sample differences. We
have reported results on a large community sample of
patients with a first episode of psychosis, which
includes cases of schizophreniform psychosis.

Our findings are based on ratings of CT scan images

using a visual scale, but one that has been shown to
have acceptable levels of inter-rater reliability and
validity.17,29 Our data indicate, however, that ratings of
lateral ventricles may show greater agreement between
raters than ratings of third ventricle or some sulcal
areas such as frontal and parietal sulci. This could be
related to the size of the area and anatomical landmarks
available (e.g., in the case of lateral ventricle) or the
degree of difficulty demarcating the area to be rated
(e.g., sylvian fissure v. frontal or parietal sulci). Im-
proved image resolution on MRI would likely provide
more reliable data on specific morphological changes,
but the more stringent criteria for subject selection and
significantly higher costs restrict the use of MRI for as-
sessing a large number of consecutive patients present-
ing with first episode of schizophrenic psychosis. The
interpretation of our findings is also restricted by the
absence of a matched normal control group. However,
the ratings of CT scan measures are done in comparison
with ratings that reflect a large variation of completely
normal to severely affected brain morphology.

In conclusion, CT scan measures of cerebral struc-
tures assessed in a sample closely representative of
incidence cases of schizophrenia or schizophreniform
psychosis showed mild enlargement of ventricles and
sulci and a reverse asymmetry of the sylvian fissure.
These changes were mostly related to older age; there
were no relations found between CT ratings and clini-
cal syndromes, sex and length of illness. A comparison
with a sample of patients with chronic schizophrenia
suggests that only sylvian fissure enlargement may be
progressive, either as a result of longer period of illness
or prolonged exposure to neuroleptics.
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