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Abnormalities of the Septum Pellucidum on .MR Scans 
in First-Episode Schizophrenic Patients 

Gustav Degreef, 1 George Lantos,2
· 
3

' 
5 Bernhard Bogerts,4 Manzar Ashtari, 2 and Jeffrey Lieberman 1 

Purpose: and Methods: Cavities in the septum pellucidum have been widely regarded in clinical 

neurology or in autopsy series as incidental findings of little clinical importance; however, an 
association between this developmental anomaly and a diagnosis of psychosis has been reported. 

We compared MR brain scans of schizophrenic patients with normal control subjects to determine 
the prevalence of this finding in the two groups. Results: A cavum septum pellucidum was found 

in 14 of 62 (23%) schizophrenic patients and only one of 46 control subjects (2%). Pronounced 
enlargement of the cavum septum and a cavum vergae were seen only in two schizophrenic 

subjects. A partial agenesis of the corpus callosum was also seen in one of the schizophrenic cases 

with the largest cavum septum pellucidum. Conclusions: The increased prevalence of a cavum 
septum pellucidum, the cavum vergae, and partial callosal agenesis in schizophrenics support the 

hypothesis that anomalous development of the brain is an important aspect of this disorder. The 
disturbed structures are closely linked developmentally to the limbic system which has been 

implicated etiologically in studies of schizophrenia. 
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The contention that noncommunicating cavum 
septi are associated with neuropsychiatric dis
turbances has been a subject of much debate (1). 
Recently an association with this developmental 
anomaly and atypical psychoses has again been 
described ( 1 ). 
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This study was undertaken to determine if 
there was an increased prevalence of the cavum 
septum pellucidum (CaSep) in a group of schiz
ophrenic patients compared to normal controls. 
The use of high-resolution MR imaging offers the 
opportunity to obtain excellent images in vivo. 
Unlike the obsolete pneumoencephalography 
(PnEG), magnetic resonance (MR) is noninvasive 
and offers advantages over computed tomogra
phy (CT) in that it utilizes no ionizing radiation , 
has multiplanar capabilities, and affords superior 
soft-tissue contrast. 

Methods 

MR scans of 62 schizophrenic patients were selected 
from a research protocol being conducted at this hospital. 
The 62 patients had entered the hospital in their first 
episode of schizophrenia before they received neuroleptic 
treatment. Diagnoses were determined by Research Diag
nostic Criteria (RDC) (2) based on information from a 
structured diagnostic interview (SADS) (3) and confirmed 
by 1-3 years follow-up reevaluations. The diagnoses were 
consistent with existing clinical criteria (4). 

Forty-six control subjects were recruited from medical 
center staff and the community through advertisements. 
All subjects gave written informed consent to have MR 
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scans. Patients and controls were screened for medical and 
psychiatric illness and history of substance abuse. None of 
the patients or controls had a history of substance depend
ence or current abuse, or history of chronic neurologic or 
medical illnesses or drug treatment (eg, corticosteroids) 
known to affect the brain . No schizophrenic cases dem
onstrated signs of raised intracranial pressure or gross 
neurologic deficits. Control and schizophrenic subjects had 
approximately the same age and race distribution . The 
demographic characteristics are shown in Table 1. Educa
tion was ranked according to the Hollingshead-Redlich 
Classification (5). Four patients exhibited gross changes in 
their MR scans not typically associated with schizophrenia 
(eg, evidence of infarction). These four subjects were 
dropped from the study and were not included in this 
sample. No patient or control subject had clinical or MR 
ev idence of significant prior head trauma, such as extra
cerebral hematomas, post-traumatic encephalomalacia, or 
white matter shear injuries. 

Subjects were scanned in a 1.0-T whole-body MR sys
tem (Magnetom, Siemens Medical Systems, Iselin , NJ) 
using a dedicated head coil. Brain images were acquired in 
the coronal and sagittal plane using a 50° angle nonselec
tive gradient-echo (fast low-angle shot, FLASH) sequence 
with the parameters 40/15/1 (TR/ TE/excitations). This 
sequence provided 63 contiguous slices of 3.1 -mm thick
ness in 11 minutes. A standard T2-weighted sequence was 
used to acquire axial images with parameters 2500/25,90/ 
1. The axial sequence obtains 16-20 parallel sections which 
are 7-mm thick with 2.1-mm gaps between sections. Im
ages were displayed in a 256 X 256 matrix with no zoom 
factor and with an in-plane resolution of 1 mm X 1 mm. 
Video film hard copies were printed for visual qualitative 
evaluation. MR scans of all patient and control subjects 
were combined in random order and reviewed by a neu
roradiologist (author G.L.) and psychiatrist trained in neuro
anatomy (author B.B.). Each rating was assigned on the 
basis of a consensus between the two raters. The raters 
were blinded as to the clinical status of the subjects. 

The presence of a CaSep was assigned via visual in
spection and graded on a scale of 0 to 4: 0 represented 
absent, 1 questionable, 2 small , 3 moderate, and 4 large. 
The appearance of the grade 0, 1, 2, 3 , and 4 CaSep and 
cavum vergae (CaVr) are illustrated in Figures 1 and 2. 

TABLE 1: Demographic characteristics of schizophrenic and control 

subjects 

Sex 

Male/female 

Age 

Mean (SD) 

Educa tion• 

Duration of illness 

Years x (SD) 

Control 

22/ 24 

28.8 (7.5) 
2.0 (0.9) 

First-Episode 

Schizophrenic 

33/ 29 

24.1 (5.8) 
3.4(1. 1) 

1.02 (1 . 7) 

• 2 = college graduate, 3 = partial college, 4 = high school graduate. 
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Results 

The summary of ratings of the CaSep from 
MR scans for the three groups are shown in Table 
2. For the initial analysis subjects who had a 
grade of 0 or 1 were combined and rated as not 
having a CaSep. This was done since grade 1 
cava were extremely small and probably repre
sented the limits of ability of our high-resolution 
system to resolve the two leaves of the septum 
pellucidum. One subject had a grade 3 and one a 
grade 4 CaSep and both were first-episode schiz
ophrenic patients. 

A CaSep was found in 14 of the first-episode 
patients (23%), and only one of the 46 control 
subjects (2.2% ). Statistical comparisons were 
performed using x2 analyses or Fisher's exact 
tests when expected cell sizes were less than five. 
Compared to the control group, the frequency of 
CaSep was significantly higher in the first-episode 
patients (Fishers Exact Test, two-tailed , P< .003) 
than in the control group. Including grade 1 cava 
in the analyses also revealed significant differ
ences between first-episode schizophrenics and 
controls (x2 = 5.52, df = 1, P < .02). No signifi
cant correlation between CaSep status and age 
was found in controls or schizophrenic subjects. 
Significant differences were found neither in age 
between schizophrenic patients with (mean, 25.4 
years) and without (mean, 23.9 years) a CaSep, 
nor in gender rates. Fourteen schizophrenics 
(seven male and seven female) had a grade 2-4 
CaSep and only one male control had a grade 2 
CaSep. Twenty-two schizophrenic patients (14 
male and eight female) had a CaSep grade 1 to 4 
compared to seven controls (three male and four 
female) with grade 1 to 2 (X2 = 0.95, df = 1, P 
< 0.33). There was no history of significant head 
trauma in any patients with a CaSep, nor did 
there appear to be any cases with a break in the 
septal laminae that would indicate a traumatic 
etiology. 

Only two subjects had a CaSep: a female 
schizophrenic patient who had a grade 4 CaSep 
and the male schizophrenic with a grade 3 CaSep. 
In the schizophrenic patient with a grade 3 CaSep, 
an additional finding was the presence of a partial 
agenesis of the posterior portion of the corpus 
callosum (Fig. 3). No other schizophrenic or con
trol subject demonstrated a similar abnormality 
of the corpus callosum or any other major brain 
malformation. 
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Fig. 1. Appearance of the cavum septum pellucidum on coronal MR scans (FLASH sequence 40/15/1 (TR/TE/excitations) with 50° 
flipangle). It appears as a midline cerebrospinal fluid containing space separated from the frontal horns by thin , parallel septa. A, B, C, 
D, and£, respectively, represent the normal, grade 1, 2, 3, and 4 cavum (open arrowheads) . All scans are from schizophren ic patients: 
A, 26-year-old woman; B, 27-year-old man; C, 21-year-old man; D, 28-year-old man ; £ , 38-year-old woman. 

Fig. 2. The cavum vergae on axial T2-weighted MR scan (spin
echo pulse sequence 2500/25/1). Twenty-one-year old male 
schizophrenic patient with a grade 3 cavum extending posteriorly 
into the cavum vergae (arrowheads) . 

Discussion 

The septum pellucidum is a thin triangular 
membrane consisting of two glial layers and fiber 
tracts which separate the frontal horns of the 
lateral ventricles (6, 7) and is bounded by the 
corpus callosum anterosuperiorly and the body 
of the fornix posteriorly. It consists of two thin 
laminae with a potential space (or cavum) be
tween them. Two types of CaSep have been 
described: communicating and noncommunicat
ing. A communicating CaSep is accompanied by 
a tear in the septal laminae through which its 
interior communicates with the ventricular sys
tem. Communicating CaSeps are usually associ
ated with other neuropathologic abnormalities 
and are often found in boxers with traumatic 
encephalopathy (8, 9). A noncommunicating 
CaSep is a closed space and appears to be a 
developmental anomaly (7, 1 0). The portion of 
the CaSep lying posterior to an arbitrary vertical 
plane through the columns of the fornix is termed 
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Fig. 3. Partial agenesis of the corpus 
callosum (FLASH sequence 40/ 15/ 1 with 
50° flipangle). 

A, Midsagittal section in a 21-year-old 
male schizophrenic patient showing partial 
agenesis of the posterior portion of the cor
pus callosum (arrow) . 

B, Coronal section at the level of the 
pulvinar nucleus in the same patient, show
ing cingulate gyrus but no corpus callosum 
(open arrows). 

A 
TABLE 2: Prevalence of the cavum septum pellucidum in 

schizophrenic and control subjects 

Control 
First-Episode 

Schizophrenia 

Grade 46 62 
0 39 40 

6 8 
12 

Ill 0 
IV 0 1 
I-IV 7 22 
II- IV 14 

the cavum vergae (CaVr). The CaSep and CaVr, 
if both are present, are essentially the same struc
ture and usually communicate freely. At times 
they may be completely separated by the col
umns of the fornix or by a bridge of cerebral 
tissue (1 0). These two cavities are not part of the 
true ventricular system (11) although they are 
lined with ependyma (7 , 12). In most, if not all , 
fetuses the two layers of the septum pellucidum 
are separated by a cavity of varying size (10, 13) 
that begins to disappear before birth but is seen 
in about 80% of infants at term (14). The CaSep 
usually shrinks to a vanishingly small slit long 
before adulthood ( 1 0) but persists and can be 
seen in a small percentage of adults (10, 15). The 
CaVr begins to contract posteriorly after about 6 
gestational months and is absent at term in 70% 
of infants (14). The CaSep and CaVr vary greatly 
in size and there is considerable disagreement in 
the literature concerning their prevalence in nor
mals (7, 10, 13, 16). 

This study reports a significantly higher prev
alence of CaSep in schizophrenic patients when 
compared to normal control subjects. We believe 
that, in earlier studies, the rate of detection of 
this structural abnormality was lower because the 
imaging techniques employed were less sensitive 
and more likely to cause partial volume effects 
(17). Prior CT studies acquired images with 8- to 
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1 0-mm slice thickness. In contrast, our MR tech
nique acquires slices of 3.1-mm thickness. Ca
Seps smaller than 3 mm have been described in 
autopsy studies (9), and Shaw and Alvord ( 1 0) 
have noted that in the case of small cavities any 
postmortem technique short of thin coronal sec
tions through precisely the right part of the sep
tum may miss their presence entirely. It is also 
possible that the presence of CaSeps in schizo
phrenic patients has been overlooked because all 
previous CT studies in schizophrenic samples 
have been performed using the axial projection. 
Alternatively, the increased occurrence of CaSep 
in schizophrenic samples may have been over
looked in previous CT or MR studies because it 
was not the focus of attention. 

The prevalence of a CaSep in our normal 
controls (using conservative criteria) was 2.2%, a 
figure that is similar to estimates in samples 
examined by means of PnEG and CT (1, 7, 15, 
18). PnEG studies of mixed samples yield preva
lence figures between 2% and 4 % (7, 19, 20). 
The prevalence of such cava on CT in a mixed 
sample of 22,000 subjects was found to be 0.15% 
(1). Postmortem studies have yielded rates of 
2%-30% in adults (7, 9, 10, 21). Differences in 
technique and the population selected are be
lieved to be the factors most likely to be respon
sible for the variations in rates between postmor
tem studies (22). 

Although postmortem studies may have higher 
resolution than both CT and PnEG and, therefore, 
might afford the detection of the very small 
CaSep, the tendency to include psychiatric sub
jects and subjects with neurologic disorders as 
"normals" in postmortem studies limits the value 
of such a comparison. The inclusion of patients 
who died in a psychiatric hospital (475/500 sub
jects) and subjects with neuropathologic evidence 
of head injury may account for the 28.4% rate 
noted by Corsellis et al (9). Schwidde (21) re-
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ported a prevalence of CaSep of 20.3%, but his 
study included premature infants and subjects 
under age 10. It is actually unclear what types of 
subjects comprised Schwidde's (21) sample, since 
no mention is made whether subjects with gross 
developmental abnormalities or neurologic dis
orders were excluded. 

When we used less stringent criteria (including 
grade 1 cava) the 15.2% rate in our controls is 
comparable, though somewhat lower, than a 
number of postmortem studies. The 15.2% rate 
in the controls using these liberal criteria is, how
ever, still significantly lower than the 35% rate in 
our schizophrenic patients. 

A cyst of the septum pellucidum is a type of 
noncommunicating CaSep which is a rare ana
tomic entity that occasionally acts as a mass and 
can present with neuropsychiatric symptoms. 
Case reports and series of cavum cysts have been 
described (18, 23-26). The CaSep is a different 
anatomi.;:: entity and rarely (if ever) expands (10, 
25, 27). The degree of overlap between these two 
conditions is not entirely clear, but there is evi
dence that cystic cava may have a different 
embryologic derivation than CaSeps (25). A 
CaSep can easily be seen on coronal CT (and, 
from our experience, MR) scans, and the differ
ential diagnosis from other fluid-filled midline 
cysts, cysts of the third ventricle, or from a 
cavum velum interpositum can easily be estab
lished (7, 23, 28). The cavum velum interpositum 
is a part of the subarachnoid space that lies above 
and posterior to the third ventricle and commu
nicates posteroinferiorly with the cisterna corpora 
quadrigemina. 

In clinical neurology, it is generally believed 
that CaSeps have little, if any, clinical significance 
(29). However, a relationship between a relatively 
wide cavum and a diagnosis of epilepsy or mental 
disorder has been alternately claimed and dis
puted. The increased prevalence of the CaSep 
and CaVr however, may indicate an arrest of 
normal maturation within a region of the brain 
with critical responsibilities for the integration of 
sensory and motor functions (30-32). One hy
pothesis of the pathogenesis of schizophrenia is 
that it is a developmental disorder that may be 
related to maldevelopment of limbic system 
structures (30). 

The septum pellucidum blends into the septum 
verum (true septum) (6) which consists of a series 
of subcortical nuclei with rich interconnections to 
the hippocampus. The septum has thus been 
described as a nodal point or central relay station 
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in the limbic system (7). It is now clear that , by 
virtue of its inputs from most areas of the neo
cortex, amygdala, and brain stem, and its projec
tions to cingulate cortex, hypothalamus, midbrain 
reticular formation, striatum, substantia nigra , 
and (via the pontine gray matter) cerebellum, this 
system can influence activity in most of the major 
neural circuits of the brain (31, 32). 

It still remains to be shown, however, that the 
presence of a CaSep in any way implies the 
existence of dysfunction of the septohippocampal 
system. Nonetheless, the presence of a cavum 
suggests that efferent and afferent pathways to 
the septum verum may be disrupted. Since septal 
nuclei have extensive bidirectional projections to 
other limbic structures, factors leading to the 
development of a CaSep may also have affected 
these limbic structures and may in turn be closely 
related to the development of schizophrenia. 

Rakic and Yakovlev ( 11) have clearly demon
strated that the development of the septum pel
lucidum and corpus callosum are intimately 
linked. The corpus callosum, the anterior com
missure, and the hippocampal commissure, as 
well as the septum pellucidum, are integral parts 
of the commissural plate (11). A lesion in the 
commissural plate of the developing fetus may, 
therefore, influence the development of all these 
structures (33). The presence of a partial agenesis 
of the corpus callosum in one of the schizophrenic 
subjects with a large CaSep is consistent with 
these observations. In addition, abnormalities of 
the corpus callosum have been previously noted 
in schizophrenia (34, 35). 

The presence of partial callosal agenesis and 
CaVr are further indications that alterations of 
normal developmental processes play a signifi
cant role in schizophrenia. If a CaSep results from 
an arrest of prenatal or postnatal development, 
then this might be reflected by psychological and 
behavioral problems dating to early infancy. In 
fact, delays in motor milestones as well as child
hood emotional and conduct disorders have been 
noted in the histories of schizophrenic subjects 
(36). Neurologic abnormalities and behavioral dif
ferences have also been recently noted in home 
movies of the early infancy period of subjects 
who later developed schizophrenia (37). 

In related investigations, several groups have 
reported that the septum pellucidum is either 
elongated (38, 39) or larger in area (40) in schiz
ophrenic patients compared to control subjects. 
The relationship, if any , to CaSep was not 
reported. 



In conclusion, it is suggested that CaSep may 
signify the presence of an underlying functional 
abnormality that is related to the pathogenesis of 
schizophrenia. We plan to investigate whether 
there are clinical correlates of this developmental 
anomaly and to examine the relationship of the 
CaSep to other subtle brain abnormalities that 
have been noted in schizophrenia. 
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