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Patients with schizophrenia are known to have increased 
prevalence of abnormalities in midline brain structures, 
such as a failure of the septum pellucidum to fuse (cavum 
septum pellucidum) and the absence of the adhesio inter-
thalamica. This is the first study to investigate the preva-
lence of these abnormalities across a large multidiagnostic 
sample. Presence of cavum septum pellucidum and absence 
of the adhesio interthalamica was assessed in 639 patients 
with chronic schizophrenia, delusional disorder, schizoaf-
fective disorder, bipolar disorder, major depressive disorder, 
or a first episode of psychosis, mania or unipolar depression. 
This was compared with 223 healthy controls using logis-
tic-regression-derived odds ratios (OR). Patients with psy-
chotic or mood disorders showed an increased prevalence of 
both abnormalities (OR of cavum septum pellucidum = 2.1, 
OR of absence of the adhesio interthalamica = 2.6, OR of 
both cavum septum pellucidum and absence of the adhesio 
interthalamica = 3.8, all P < .001). This increased preva-
lence was separately observed in nearly all disorders as well 
as after controlling for potential confounding factors. This 
study supports a general increased prevalence of midline 
brain abnormalities across mood and psychotic disorders. 
This nonspecificity may suggest that these disorders share 
a common neurodevelopmental etiology.

Key words: structural abnormalities/midline 
brain/cavum septum pellucidum/absent adhesio 
interthalamica/psychotic disorders/mood disorders

Introduction

A large body of literature has emphasized the role of 
aberrant neurodevelopmental processes in the patho-
physiology of psychosis.1 Only few of these studies have 
specifically examined the prevalence of abnormalities in 

midline brain structures such as the septum pellucidum 
and the adhesio interthalamica. The septum pellucidum 
is a component of the limbic system that forms the medial 
walls of the lateral ventricles and consists of 2 layers 
or laminae of  both gray and white matter. During fetal 
development there is a space between the 2 laminae which 
is normally fused in an anterior to posterior fashion by 
the age of 3–6 months.2 When these laminae fail to fuse, 
they form a cavity known as cavum septum pellucidum 
(CSP3) or ‘fifth ventricle’ (figure 1 top). The incidence of 
CSP among healthy individuals varies considerably and 
some authors argue that a very small CSP (1–1.4 mm) is 
common with an incidence of 60%–80% and is therefore 
considered as part of the normal anatomy of the brain.4 
The adhesio interthalamica, or massa intermedia, is a flat-
tened gray matter band, thought to connect both thalami 
across the third ventricle, which generally fuses by the 
13th week of gestation5 (figure  1 bottom). Postmortem 
studies have shown that the adhesio interthalamica is 
absent in 15%–25% of humans,6 suggesting the possibil-
ity of developmental problems during early gestation.

Consistent with the neurodevelopmental paradigm of 
psychosis, the presence of CSP and absent adhesio inter-
thalamica (AAI) in schizophrenia has been related to 
abnormalities in the corpus callosum and limbic struc-
tures, such as the thalamus and the hippocampus, during 
fetal development, a time when risk factors for schizo-
phrenia reportedly have their effect on the disorder.7 
However, prevalence of CSP in psychosis is still contro-
versial with some reports suggesting a higher8,9 and oth-
ers providing a similar prevalence rate when compared 
with the normal population.10,11 A meta-analysis of CSP 
in schizophrenia spectrum disorders reported a higher 
prevalence of CSP of any size in 6 out of 15 included 
studies with 5 out of 15 showing greater occurrence of 
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large CSP.12 Broader consensus prevails in the literature 
regarding the prevalence of AAI in psychosis. A  meta-
analysis found a higher prevalence of AAI in patients 
with schizophrenia spectrum disorders in relation to 
healthy controls in 9 out of 11 included studies.13 Further 
studies have examined longitudinally these midline brain 
abnormalities in patients with a first episode of psychosis 
progressing to chronic schizophrenia, detecting that the 
length of the AAI, but not the CSP, can change during 
the course of the illness.14,15 So far, no studies have sepa-
rately assessed the midline abnormalities in other schizo-
phrenia spectrum disorders such as schizoaffective and 
delusional disorders.

Less attention has been paid to the study of mood 
disorders from a neurodevelopmental perspective.16 The 
literature available on midline brain abnormalities in 
these populations is scarce and the results are inconsis-
tent with some studies reporting increased prevalence of 
CSP of any size in bipolar disorder and major depres-
sion17,18 while others found no evidence of CSP abnor-
malities.19,20 To our knowledge, only 2 studies to date have 
examined adhesio interthalamica abnormalities in mood 
disorders, detecting shorter adhesio interthalamica in 
bipolar patients and currently depressed major depres-
sion patients18,20 but not in remitted major depression 
patients.20

To clarify and widen the prior findings and to get a 
more complex understanding of the nature of these mid-
line brain abnormalities in severe mental disorders, we 
investigated the prevalence of CSP and AAI in a large 
cross sectional multidiagnostic sample. Specifically, we 
included 639 patients with schizophrenia, delusional dis-
order, schizoaffective disorder, bipolar disorder, major 
depressive disorder, or a first episode of psychosis, 
mania, or unipolar depression, along with a sample of 
223 healthy controls.

Methods

Subjects

Data for this study have been previously analyzed in a 
series of neuroimaging studies evaluating structural and 
functional differences between patients with psychotic 
or mood disorders and healthy controls (table 1).21–25 In 
these studies all adult patients had been scanned using 
the same resonance imaging (MRI) scanner and met 
Diagnostic and Statistical Manual of Mental Disorders, 
Fourth Edition (DSM-IV) criteria (or in case of schizoaf-
fective disorder additionally also Research Diagnostic 
Criteria) for their corresponding disorders. Patients had 
been recruited in hospitals and outpatient facilities in 
Barcelona and surrounding areas. Adult healthy controls 

Fig. 1. Real examples of cavum septum pellucidum (CSP) and absence of adhesio interthalamica (AAI) in coronal magnetic resonance 
slices.
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had been recruited from nonmedical staff  working in the 
hospital, their relatives and acquaintances, plus indepen-
dent sources in the community. Controls had been ques-
tioned and excluded if  they reported a history of mental 
illness and/or treatment with psychotropic medication. 
After complete description of the study, written informed 
consent had been obtained from all participants and the 
studies had been approved by the local research ethics 
committee.

The following information had been retrieved from 
both patients and controls: age, sex, education level 
(whether the participant had completed university stud-
ies or not), premorbid IQ, current IQ, and memory 
and executive function scores. Premorbid IQ had been 
estimated using the ‘Test de Acentuación de Palabras’ 
(Word Accentuation Test)26 which requires pronuncia-
tion of Spanish words whose accents have been removed. 
Current IQ was measured using 4 subtests of the 
Wechsler Adult Intelligence Scale III (vocabulary, simi-
larities, block design, and matrix reasoning). Memory 
had been assessed using the Spanish version of the third 
edition of the Wechsler Memory Scale (WMS-III),27 and 
executive function had been tested using the Behavioural 
Assessment of the Dysexecutive Syndrome (BADS), 
which has also been adapted for the use in Spanish 
populations.28

The following information had been additionally 
retrieved for patients: age of onset, duration of the dis-
ease, and whether the patient had been scanned during 
the first episode or during the chronic phase of the disor-
der. No information could be retrieved regarding cumula-
tive lifetime medication.

MRI Data Acquisition and Assessment

All individuals had been scanned in the same 1.5 Tesla 
GE Signa scanner (General Electric Medical Systems) 
located at the Sant Joan de Déu Hospital in Barcelona. 
A high-resolution structural T1 MRI sequence with the 
following parameters had been used: number of axial 
slices  =  180; slice thickness  =  1 mm, slice gap  =  0 mm, 
matrix size = 512 × 512; voxel resolution 0.5 × 0.5 × 1 mm3; 
echo time (TE) = 4 ms, repetition time (TR) = 2000 ms, 
flip angle = 15°.

Structural images had the nonbrain matter removed 
with the ‘brain extraction tool’ (BET), were affine-reg-
istered to a standard 1 × 1 × 1 mm3 MNI template, had 
their intensity standardized to a 0–255 scale, and were 
sliced for presentation in a zoomable and scrollable com-
puter screen. Scans from 49 (5.5%) of the initial 898 indi-
viduals included in the study had to be discarded because 
motion artifacts prevented a correct evaluation of the 
midline abnormalities, but valid subsequent longitudinal 
scans could be retrieved for 13 of these individuals.

The anatomical slices were presented and assessed 
in coronal plane. In the instances when the image was 

unclear it was also assessed in other planes and in native 
space and further discussed with other researchers if  
required, blind to the group condition. When assessing 
CSP, all degrees of abnormality were labeled as abnor-
mal (even the mildest ones), but those abnormal CSPs 
with an anteroposterior length > 5mm were additionally 
considered ‘large’. Presence of AAI and CSP was estab-
lished when it could be identified on at least 1 slice. The 
same researcher (R.L.-R.) assessed all the images, blind 
to any information of the individuals. Prior to this assess-
ment, 1 subsample of 50 cases had been analyzed by 2 of 
the researchers (R.L.-R. and J.R.) and discrepancies dis-
cussed to reach consensus; this process was repeated with 
2 further random subsamples of 100 individuals until 
complete inter-rater reliability was achieved.

Statistical Analysis

Being a case-control study, associations between preva-
lence of midline abnormalities and disease were assessed 
using odds ratios (OR) rather than relative risks or haz-
ard ratios. Note however that odds ratios may exagger-
ate the relative risk. Thus, for example, an OR = 3 may 
mean that patients have more chances to show midline 
abnormalities (or the other way round), but probably not 
as much as 3 times more. OR for the prevalence of CSP 
or AAI were estimated by means of logistic regressions, 
and they were re-evaluated including potential confound-
ing factors as covariates in case of statistical significance. 
These (age, sex, education, premorbid IQ, IQ, BADS, 
and WMS) had been previously assessed in the sample 
of healthy controls. Two clinical factors (age of onset and 
duration of disease) were also assessed.

Given that this study investigated 2 brain abnormali-
ties in 8 disorders, only P values ≤ .003 (ie, 0.05/16) were 
considered statistically significant, with the exception of 
the study of  confounding factors where no Bonferroni 
correction for multiple comparisons was applied in order 
to maximize the detection of  potential confounding 
factors.

Results

Psychotic and mood disorders were moderate-to-strongly 
associated with the prevalence of both CSP (of any size) 
and AAI: OR of CSP = 2.1, OR of AAI = 2.6, and OR of 
both CSP and AAI = 3.8 (all P < .001). Investigation of 
potential confounding factors in healthy controls showed 
a strong relationship between age and AAI (OR = 3.1; 
table 2) and a moderate relationship between premorbid 
or current IQ and CSP (OR = 0.6). Given the strong cor-
relation between premorbid and current IQ (P < .001), 
only the former was considered. Inclusion of these poten-
tial confounding factors in the comparisons between 
patients and controls did not substantially alter the 
results. To note, there was no association between CSP 
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and AAI (only controls: χ2 = 0.02, p = .90; only patients: 
χ2 = 0.30, P = .58; all together: χ2 = 1.4, P = .23).

As shown in figure 2 and table 2, the higher prevalence 
of CSP in patients than in controls could be separately 
observed for all disorders (except the first episode of 
mania), with similar results obtained after controlling for 
premorbid IQ. Specifically, the difference between patients 
and controls was strong and statistically significant in 
delusional disorder (OR  =  4.3), moderate and statisti-
cally significant in first episode of psychosis, schizophre-
nia and bipolar disorder (OR = 1.9–2.8), and moderate 
but not reaching statistical significance in the remaining, 
smaller-sized samples (OR = 1.5–2.0). This higher prev-
alence could be separately observed in bipolar patients 
with current Young Mania Rating Scale29 (YMRS) ≥20 
(n = 41; OR = 3.9 after controlling by premorbid IQ, P 
< .001), patients with current Hamilton Rating Scale for 
Depression30 (HRSD) ≥20 (n = 45, OR = 3.9, P < .001), 
and patients with both YMRS < 20 and HRSD < 20 
(n = 79, OR = 2.3, P = .004); these differences between 
the so-defined manic/depressed and euthymic patients 
did not reach statistical significance (P = .026).

Since AAI OR and estimated prevalence substantially 
changed after controlling for age, only findings using age 
as covariate are summarized here (see table  2 for com-
plete results). Again, higher prevalence in patients than 
in controls could be separately observed for all disorders 
(OR = 2.0–4.2), though statistical significance was only 
reached for first episode of psychosis or mania and for 
schizophrenia (and almost reached for bipolar disorder). 
Again, the higher prevalence could be separately observed 
in bipolar patients with current Y-MRS ≥ 20 (OR = 2.3; 
after controlling for age, P = .024), patients with current 

HRSD ≥ 20 (OR = 2.0, P = .050), and patients with both 
YMRS < 20 and HRSD < 20 (OR = 1.8, P = .040).

The prevalence of AAI was the same in patients with 
a chronic disorder than in patients with a first episode 
(45% vs 45%, χ2 = 0, P = 1). This was striking given that 
patients with a chronic disorder were substantially older 
than patients with a first episode (42.1 vs 29.7  years, 
t = 12, P < .001) and that we had found a strong associa-
tion between age and prevalence of AAI both in controls 
and in patients (>40 years OR = 3.1 and 2.6, both P < 
.001). To further assess these apparently contradictory 
results we fitted a multiple logistic regression of the pres-
ence of AAI as a function of having a disorder, of having 
the first episode of the disorder, and of age, with the odds 
ratios of the 3 variables being >1 and statistically signifi-
cant (P ≤ .002).

No statistically significant differences in the prevalence 
of midline abnormalities were observed between first epi-
sode of psychosis and first episode of mania, between 
schizophrenia and bipolar disorder, or between psychotic 
and mood disorders. There were neither statistically sig-
nificant differences between those patients with a first 
episode of psychosis who subsequently developed schizo-
phrenia and those who did not.

We further examined the effects of age of onset and 
duration of the disease for each specific disorder (table 3). 
There were no statistically significant effects in the preva-
lence of CSP of any size and age of onset or duration 
of disease in any of the diagnostic categories. Similarly, 
we found no significant associations between AAI and 
age of onset in any specific disorder although there was 
a moderate but not reaching statistical significance effect 
between older age of onset and AAI in first episode 

Fig. 2. Odds ratios of the prevalence of cavum septum pellucidum of any size and absent adhesio interthalamica in psychotic and mood 
disorders. Left: cavum septum pellucidum (CSP; of any size) odds ratios corrected for premorbid IQ (TAP score, see Text). Right: absent 
adhesio interthalamica (AAI) odds ratios corrected for age. FE: first episode.



235

Midline Brain Abnormalities

psychosis (OR = 2.1) and first episode mania (OR = 2.6). 
On the other hand, there was a moderate and significant 
effect between the prevalence of AAI and a longer dura-
tion of the disease in schizophrenia and bipolar disorder. 
The lack of statistical power due to small sample sizes 
prevented these analyses in the first episode depression 
and delusional disorder groups. Finally, age of onset and 
duration of illness had no relationship with any midline 
abnormality after controlling for age.

The low prevalence of large CSP (80 patients and 14 
controls) prevented a robust assessment of group differ-
ences, but frequencies seemed also higher in the group of 
patients (12.5% in patients vs 6.3% in controls, OR = 2.1, 
P = .012).

Discussion

To our knowledge, this is the first study examining the 
prevalence of CSP and AAI in a large cross sectional 
multidiagnostic sample of patients with mood and psy-
chotic disorders using homogeneous MRI methods of 
acquisition and assessment. In addition, reported results 
also include first evidence of higher prevalence of these 
midline brain abnormalities in patients with some specific 
disorders such as schizoaffective or delusional disorder.

Our findings show that a diagnosis of psychotic or 
mood disorder is associated with a higher prevalence of 
CSP and AAI, even after controlling for potential con-
founding factors such as age or premorbid IQ. Splitting 
psychotic and mood disorders into discrete DSM-IV 
diagnoses resulted in moderate to strong associations 
with CSP in all conditions except in patients with a first 

manic episode. There were also moderate to strong asso-
ciations between presence of AAI and any of the studied 
disorders.

CSP results in psychotic disorders are in agreement 
with previous studies finding increased prevalence in first 
episode psychosis31 and schizophrenia32 although several 
other studies had found no significant differences.4,10,19 
In their recent meta-analysis, Trzesniak and colleagues12 
attributed these conflicting results to a significant variabil-
ity in methods, to small sample sizes and to publication 
bias. They concluded that only a large CSP is associated 
with psychosis while a small CSP could be considered a 
normal neuroanatomical variation. Our results, however, 
show a significantly increased prevalence of CSP of any 
size in schizophrenia spectrum disorders. In agreement 
with this meta-analysis,13 our results also suggest a greater 
prevalence of AAI in schizophrenia spectrum disorders.

The increased prevalence of CSP in bipolar disorder 
in our study is also supported by previous studies based 
on large samples and adequate MRI methods.17,18 This is 
in contrast with the observed relationship between preva-
lence of CSP (of any size) and major depression, which 
conflicts with previous studies.19,33 These studies, how-
ever, had used small sample sizes and broad diagnostic 
categories (eg, mixing schizoaffective, bipolar and unipo-
lar affective disorders). Finally, as far as we know, only 1 
study has previously examined the prevalence of AAI in 
bipolar disorder,18 and another one in major depression,20 
finding in both cases a shorter adhesio interthalamica 
but reporting no significant differences in prevalence. 
It can be argued that in unipolar depression the rather 
late occurrence of unipolar depression together with its 

Table 3. Effects of the Age of Onset and Duration of the Disease for Each Specific Specific Disorders

Cavum Septum Pellucidum (of any size) Absent Adhesio Interthalamica

Prevalence (%) OR (95% CI) P Prevalence OR (95% CI) P

Age of onset (>25 y)
 All patients (covarying by diagnosis, n = 528) 49 vs 50 1.0 (0.7 − 1.4) n.s. 48 vs 38 1.4 (1.0 − 2.0) .020
 First episode of psychosis (n = 75) 66 vs 53 1.7 (0.7 − 4.4) n.s. 50 vs 33 2.1 (0.8 − 5.4) n.s.
 First episode of mania (n = 25) 38 vs 22 2.1 (0.4 − 17.3) n.s. 56 vs 33 2.6 (0.5 − 15.9) n.s.
 Schizophrenia (n = 186) 43 vs 50 0.7 (0.4 − 1.4) n.s. 38 vs 40 0.9 (0.5 − 1.9) n.s.
 Schizoaffective disorder (n = 36) 43 vs 36 1.3 (0.3 − 5.2) n.s. 29 vs 45 0.5 (0.1 − 1.9) n.s.
 Bipolar disorder (n = 170) 48 vs 54 0.8 (0.4 − 1.5) n.s. 49 vs 36 1.7 (0.9 − 3.2) n.s.
 Major depressive disorder (n = 21) 43 vs 29 1.9 (0.3 − 16.4) n.s. 57 vs 57 1.0 (0.1 − 6.4) n.s.
Duration of the disease (>15 y)
 All patients (covarying by diagnosis, n = 528) 49 vs 50 1.1 (0.7 − 1.6) n.s. 52 vs 35 2.5 (1.7 − 3.8) <.001
 Schizophrenia (n = 186) 50 vs 46 1.2 (0.6 − 2.1) n.s. 48 vs 28 2.4 (1.3 − 4.5) .008
 Schizoaffective disorder (n = 36) 45 vs 31 1.8 (0.5 − 7.5) n.s. 50 vs 25 3.0 (0.8 − 13.8) n.s.
 Bipolar disorder (n = 170) 50 vs 52 0.9 (0.5 − 1.7) n.s. 54 vs 32 2.5 (1.4 − 4.8) .002
 Major depressive disorder (n = 21) 27 vs 50 0.4 (0.1 − 2.2) n.s. 73 vs 40 4.0 (0.7 − 28.6) n.s.

Note: For descriptive purposes, prevalence of  midline brain abnormalities have been calculated after binarizing the age of  onset/
duration of  illness, but P values have been calculated using the original continuous variables to avoid a reduction in statistical power. 
First episode of  depression and delusional disorder are not shown because age of  onset/duration of  illness was available only in 11 and 
4 patients.
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association with dementia may suggest that this disorder, 
in contrast to the other ones, is not or less neurodevelop-
mental in origin. As we tested effects between increased 
prevalence of midline brain abnormalities and later onset 
of disease or disease severity without significant effects, 
we add evidence favoring an underlying neurodevelop-
mental theory also in unipolar depression.

The present study is also the first to report increased 
prevalence of midline brain abnormalities in pure samples 
of schizoaffective disorder and delusional disorder patients. 
Schizoaffective disorder was associated with a moder-
ately increased prevalence of CSP and AAI in relation to 
healthy controls, and delusional disorder ranked among 
those disorders with highest prevalence in CSP and AAI. 
In comparison to other psychoses, both schizoaffective and 
delusional disorders have been scarcely investigated using 
brain imaging techniques. However, recent VBM and func-
tional MRI studies have reported similar changes in brain 
volume and activity in schizophrenia and schizoaffective 
disorder,23,34–36 supporting the idea that schizoaffective 
disorder might resemble more schizophrenia than bipo-
lar disorder. The few structural imaging studies that have 
investigated delusional disorder37 have also shown evi-
dence of convergent brain abnormality in the medial fron-
tal/anterior cingulate cortex and bilateral insula, which are 
also regions abnormal in schizophrenia.38–41

The findings of the present study are relevant to the discus-
sion on the neurodevelopmental versus neurodegenerative 
course of psychiatric disorders. The neurodevelopmental 
models attribute the pathology to alterations in the prena-
tal-to-early adolescent development while the neurodegen-
erative models identify progressive neurodegeneration as 
the core attribute. Abnormal neurodevelopment is present 
in many children and adolescents who eventually develop 
psychosis.42 Our findings underline this widely accepted con-
cept and provide strong evidence that this may be also true 
in a wider array of diagnoses including mood, schizoaffec-
tive, and delusional disorders. Early insults to the brain have 
been argued to produce dynamic alterations rather than 
static ones in the brain ontogeny.16 Such dynamic processes 
may explain our remarkable finding of first episode patients 
presenting with a higher prevalence of AAI than patients 
in chronic phases when controlling for age effects (ie, for a 
given age, first episode patients have higher prevalence of 
AAI than chronic patients). As a potential explanation for 
such a result, one may speculate on an initial separation 
of both thalami triggered by the first episode onset that 
would subsequently stabilize or even revert (to some extent). 
However, unless replicated, this may very well be considered 
a spurious result, especially because the effects of age should 
be taken with caution as they were not found in the meta-
analysis by Trzesniak and colleagues.13

In order to resolve whether CSP and AAI abnormali-
ties remain stable over time or are influenced by neuro-
degeneration or neuroplasticity, future studies should use 
a longitudinal follow-up of cases ‘at risk’ on the basis of 

the presence of these midline brain abnormalities, starting 
in critical ages of the neurodevelopment such as in child-
hood and adolescence. To complete the diagnostic spec-
trum, further studies might also include other populations 
with abnormal neurodevelopmental trajectories such as 
autism spectrum disorders and attention deficit hyperac-
tivity disorder, and examine the relationship between these 
midbrain abnormalities and other relevant neighbouring 
regions such as the thalamic nuclei, the hippocampus and 
the corpus callosum. Such approaches will need to take 
into account that a progressive disease inherent compo-
nent may also play a role in the neuropathology of mental 
disorders, at least in other brain regions such as the cortex 
in schizophrenia but also in other diseases.

Strengths of the study are the inclusion of a large 
cross sectional multidiagnostic sample (639 patients with 
several mood and psychotic disorders and 223 healthy 
controls), and the rigorous approach and definitions 
adopted for assessing the abnormalities, now considered 
the golden standard.19 Several limitations must be also 
highlighted. First, even though moderate to strong rela-
tionships could be separately observed for nearly all con-
ditions, some of them did not reach statistical significance 
due to their relatively smaller sample size. Future stud-
ies with larger samples of patients with these disorders 
may confirm our findings. Second, we decided to code 
brain abnormalities as binary variables (i.e. presence vs. 
absence), whereas other studies have adopted continuous 
approaches such as measuring the length of the adhesio 
interthalamica. Interestingly, these studies observed that 
patients with psychosis spectrum disorders have shorter 
adhesio interthalamica than controls.43–45 Third, it must 
be noted that the prevalence of AAI in our sample is at 
the very high end of that reported in previous studies.46 
This estimated higher prevalence may reflect a true higher 
prevalence in our sample, but it could also be related to 
differences in imaging procedures or to our criterion to 
establish AAI even when it could be identified on only 
1 slice. Forth, as stated earlier the relationship between 
AAI and age found in this paper was not found in the 
meta-analysis by Trzesniak and colleagues13 Further 
studies may confirm or reject this specific relationship, 
but in any case patients showed increased prevalence of 
AAI independently of the inclusion of age as a covariate. 
Fifth and as stated before, we could not assess the effects 
of the lifetime intake of medication as this information 
was not available. This has to be taken into account 
because some authors have suggested that antipsychotic 
medication eg, influences volumetric brain structure.47 
Indeed, antipsychotic medications have been related to 
morphological alterations in hippocampus,48 which could 
influence measures of CSP,49 and a negative correlation 
between daily medication dosage and the length of the 
adhesio interthalamica in chronic schizophrenia patients 
has been actually reported.46 Furthermore, the significant 
effect between a higher prevalence of AAI in patients 
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with schizophrenia and bipolar disorder with longer dis-
ease duration might be also meditated by the longer dura-
tion of the pharmacological treatment.

To sum up, this study supports a general increased 
prevalence of structural midline brain abnormalities 
across mood and psychotic disorders. This finding may be 
relevant as this lack of specificity may suggest that these 
disorders share a common neurodevelopmental etiology.
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