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ABSTRACT

We aimed to investigate insula volumes in patients 
with schizoaffective disorder with the motivation that 
schizoaffective disorder has strong resemblance of clinical 
presentaion with schizophrenia and bipolar disorder and 
that there have been studies on insula volumes in patients 
with schizophrenia and bipolar disorder but not in patients 
with schizoaffective disorder. We hypothesized that patients 
with schizoaffective disorder would have similar alterations 
in regard to insula volumes. Eighteen patients with 
schizoaffective disorder and nineteen healthy controls were 
included into the study. Insula volumes were measured by 
using the MRI. the mean volumes of the insula region for 
both sides were statistically significant smaller in patients 
with schizoaffective disorder compared to those of healthy 
ones (P<0.001). In conclusion, our findings suggest that 
patients with schizoaffective disorder had reduced volumes 
of the insula region. Beacuse of some limitations, it is 
required to replicate our present results in this patient group.
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VOLÚMENES DE LA ÍNSULA EN PACIENTES CON 
TRASTORNO ESQUIZOAFECTIVO 

RESUMEN

Nuestro objetivo era investigar los volúmenes de la ínsula 
en pacientes con trastorno esquizoafectivo con la motivación 
de que el trastorno esquizoafectivo presenta una gran similitud 
de manifestación clínica con la esquizofrenia y el trastorno bi-
polar, además de que ha habido estudios sobre los volúmenes 
de la ínsula en pacientes con esquizofrenia y trastorno bipolar, 

pero no en pacientes con trastorno esquizoafectivo. Nuestra 
hipótesis era que los pacientes con trastorno esquizoafectivo 
tendrían alteraciones similares en cuanto a los volúmenes de 
la ínsula. Se incluyó en el estudio a dieciocho pacientes con 
trastorno esquizoafectivo y a diecinueve sujetos de control 
sanos. Los volúmenes medios de la región de la ínsula para 
ambos lados fueron estadísticamente significativos en los pa-
cientes con trastorno esquizoafectivo en comparación con los 
sujetos de control sanos (P<0,001). En conclusión, nuestros 
hallazgos sugieren que los pacientes con trastorno esquizoa-
fectivo tenían volúmenes reducidos de la región de la ínsula. 
Debido a algunas limitaciones, se requiere replicar nuestros 
resultados actuales en este grupo de pacientes.

Palabras clave. Trastorno esquizoafectivo; IRM; volúmenes; 
ínsula

INTRODUCTION

One of psychotic disorder, schizoaffective disorder is a 
psychiatric disorder characterized by abnormal thought 
processes and accompanying mood swings. The Diagnostic 
and Statistical Manual of Mental Disorders, version 5 
revealed the most frequemtly used diagnostic criteria for 
the schizoaffective disorder in daily psychiatry practice1. In 
the DSM 5, clinical picture of the schizoaffective disorder 
includes both schizophrenia and other psychotic disorders 
and a mood disorder, however, it does not meet the 
diagnostic criteria for schizophrenia or a mood disorder 
separately1. The DSM 5 describes the essential clinical 
dimension of the schizoaffective disorder to have the 
presence of psychotic symptoms for at least two weeks, 
in a seperate illness period, without any mood symptoms 
present1. In daily clinical practice of psychiatry, since their 
clinical presentations resemble to each other, it is usually 
so difficult to discriminate schizophrenia, schizoaffective 
disorder and bipolar disorder with psychotic features. 
Moreover, for a longtime, it has been raised a question that 
schizoaffective disorder is a real separate clinical entity 
from schizophrenia and bipolar disorder with psychotic 
characteristics. In the DSM 5, schizoaffective disorder has 
been described in two types, first type is the bipolar one 
in which manic episodes are seen. Depressive episodes can 
be accompanied with to manic episodes. Depressive type is 
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the second type in which the disorder has major depressive 
episodes, without manic, hypomanic, or mixed episodes. It 
has been questioned whether the schizoaffective disorder 
is a different diagnosis from bipolar disorder with psychotic 
features or schizophrenia itself, or a variant clinical 
antity of schizophrenia2,6 The etiology of schizoaffective 
disorder has not been investigated enough. In fact, in 
psychiatry, some disorders have been studied well in terms 
of etiopathogenesis while some other have been ignored 
a bit. According to us, schizoaffective disorder seems to 
include in latter group. A little thing has been studied in 
the pathophysiology of schizoaffective disorder 7-10. When 
looking at a glance to structural brain imagings, in bipolar 
disordered patients showed just a minimal total brain 
and regional volume alterations whereas in patients with 
schizophrenia it has been found that there was a remarkable 
volume reductions up to 2% of volume loss particularly in 
frontal lobe and hippocampal areas11-20. There are several 
investigations on patients with schizoaffective disorder in 
terms of neuroimaging ones. 

Insula region of the brain has an important role on 
processing of emotions and organizations of sensorial 
stimulations21. On the other hand, human awares of 
interoceptive sensations, internal situation of the body, 
via the insula. In patients with schizophrenia, it has been 
demonstrated to be gray matter alterations, abnormalities in 
cortical thickness and cellular architecture, and disturbances 
in protein expressions21. We did not come across any magnetic 
resonance imaging (MRI) investigation on the insula region 
in patients with schizoaffective disorder in the screen 
of medicine literature. However, there have been limited 
number of studies in patients with schizophrenia and bipolar 
disorder which resemble clinically to schizoaffective disorder. 
Borgwardt et al. reported that monozygotic twins with 
schizophrenia showed reduced grey matter volumes of the 
insula in both sides22. In addition, in people who had high risk 
for the development of schizophrenia, it was demonstrated 
that there was a bilateral decrease in insular grey matter 
volumes23,24. Furthermore, in this people, individuals who 
developped a psychotic state had reduced insular grey 
matter volumes initially compared to those who did not 
demonstrate any psychotic state23,25. In one of several meta-
analyses on the insula region in patients with schizophrenia, 
out of investigations evaluating insula, decreases gray 
matter volumes were reported in a half of them. Two of them 
repoorted that there was a deficit situated in the right side, 
while one determined that there was left-sided localization, 
and four revealed a bilateral deficit26. In other meta-analyses, 
it was reported gray matter volumes to be bilaterally in the 
insula in patients with schizophrenia24,27-29. In patients with 
bipolar disorder, another psychiatric disorder resembling to 
schizoaffective disorder in terms of clinical presentation, 
there have been limited number of studies evaluating insula 

volumes. In a cross-sectional designed study, Bechdolf et al. 
examined eleven individuals clinically at ultra-high risk of 
development of psychotic state, who all developed bipolar I 
and II disorder by follow-up, same number of matched ultra-
high risked participants, without any psychiatric disorder 
at least twelve months of follow-up, and eleven matched 
healthy controls30. The authors reported amygdala and 
insula volume decreases were more pronounced in people 
at ultra-high risk of development of psychotic state, who all 
developed bipolar I and II disorder by follow-up compared 
to those with ultra-high risked participants, without any 
psychiatric disorder and healthy control subjects, suggesting 
that these could help to distinguish people who would 
develop bipolar disorder from those who would not, at least 
in symptomatically enriched samples.

Given the information aforementioned, in the present 
study, we aimed at investigating the insula volumes in 
patients with schizoaffective disorder with the motivation 
that schizoaffective disorder has strong resemblance of 
clinical presentation with schizophrenia and bipolar disorder 
and that there have been studies on insula volumes in 
patients with schizophrenia and bipolar disorder but not in 
patients with schizoaffective disorder. We hypothesized that 
patients with schizoaffective disorder would have similar 
alterations in regard to insula volumes.

MATERIALS AND METHODS

 We have described all study details to patients with 
schizoaffective disorder and healthy control subjects before 
starting the investigation. After this definition, we obtained 
the written informed consents from all of them. As in 
our all previous studies, we were in accordance with the 
insructions of the Helsinki Declaration of 1975, as revised 
in 1983. All subjects were taken from the Firat University, 
School of Medicine, Department of Psychiatry and suffered 
from structural imaging protocols at Department of 
Radiology, Neuroradiology section, Elazig, Turkey. We should 
mention that the subjects of the present study were those 
of our previous study on pituiatry volumes (Atmaca et al. 
unpublished study). There were eighteen patients with 
schizoaffective disorder (ten females and eight males) and 
nineteen healthy control subjects (nine females and ten 
males) in that study. The mean age of patient group was 
35.00±9.43 while it was 27.11±5.86. There was a significant 
difference regarding age between the groups (P<0.001). 
We obtained the approval of the Firat University School 
of Medicine Local Ethics Committee. We discriminated 
potential participants to include in our study who applied 
to Firat University School of Medicine Department of 
Psychiatry and was diagnosed as schizoaffective disorder by 
using the Structured Clinical Interview for DSM-IV Disorders 
in the Turkish version31. By this way, we included eighteen 
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patients with schizoaffective disorder and nineteen healthy 
control subjects in the study. To identify medical conditions 
which was be able to study results, whole patient group 
was examined in regard to medical history, and physical 
examination including neurological one. Same exclusion 
criteria with our previous study (Atmaca et al. unpublished 
study) were administered to patients with schizoaffective 
disorder. As in that study, we meticulously differentiated 
from schizophrenia, and bipolar disorder which can be 
easily mistaken for the diagnosis of schizoaffective disorder. 
In this context, we should note that twenty-one patients 
were not included in the present study since they had 
included in clinical presentation of schizophrenia, delusional 
disorder, pscyhotic disorder not other specified, or bipolar 
disorder with psychotic features or without psychotic 
features. If a clinician was hesitant about the diagnosis, 
the two clinicians decided together. In this way, fifteen 
patients were interviewed together to verify the exact 
diagnosis. They included in any medical contraindications 
for an MRI evaluation such as the presence of cardiac stent, 
cerebrovasculary stent, or joint apparatus, any neurological 
disorder such as cerebrovasculary accedant, the presence of 
serious current medical troubles, any past or actual history 
of traumatic brain injury because of different reasons, 
presence of any comorbid psychiatric disorder excluding 
depression, alcohol and/or substance abuse within the 6 
months preceding the study, utilization of unstable dose of 
psychoactive agents within four weeks of the study. In the 
present investigation, we examined also nineteen healthy 
control comparisons. We applied several exclusion criteria 
to the healthy control comparisons, too. They needed not to 
have the DSM-IV Axis I disorders in self or in a first-degree 
relatives, as detected by the SCID non-patient version, 
traumatic brain injury, any neurologic and severe medical 
illnesses, or any history of psychiatric disorder. In addition, 
we evaluated any medical contraindications for an MRI 
investigation such as cardiac, cerebrovasculary stent, or 
joint apparel. Patients with schizoaffective disorder were 
not different in terms of gender, education, or handedness, 
but age. It was administered the Brief Psychiatric Rating 
Scale32 and Scales for the Assessment of Positive and 
Negative Symptoms (SAPS and SANS) to patients with 
schizoaffective33. 

MRI PROCEDURE

 A 1.5-Tesla General Electric (GE) signa Excite high 
speed scanner (Milwakuee, WI, USA) with a 3-D gradient-
echo yielding 160–180 contiguous T1-weighted slices of 
1.0-mm thickness in the sagittal plane was used to scan 
of brains of patients with schizoaffective disorder and 
healthy control subjects. We offered an option to take an 

anti-anxiety drug for their phobic avoidance before one 
our suffering from the MR examination if required. When 
scanning patients with schizoaffective disorder and healthy 
control cıomparisons, some parameters of MRI were used. 
They were: bandwidth=20.8, field of view [FOV]=240 mm, 
flip angle=200, [TR]=2000 ms, echo time [TE]=15.6 ms, slice 
thickness=2.4 mm, echo spacing=15.6 ms, with resolution 
of 0.9375×0.9375×2.4 mm. By the way, to get a good 
measurement stability, in every weeks, the scanner was 
calibrated with the same phantom.

   To trace the landmarks of the insula region, it was 
benefited from the standard neuroanatomical atlases34,35 and 
from methods and definitions adapted from neuroimaging 
studies on the pituitary which were performed by some 
investigators14, 36,37. Measurement was performed first in 
the sagittal plane for the determination of boundaries. 
Anterior limits were accepted as orbitofrontal cortex. 
Posterior limit was determined as the point that gray 
matter ends. Superior boundary was accepted as superior 
cicular sulci. Ann finally, and lower liinferior limit 
was recognized as inferior circular sulci. Boundaries 
were re-evaluated and marked in coronal plane. Grey 
matter-white matter differentiation was used in the 
determination of medial and lateral limits. As mentioned 
in our our previous study on pituitary volumes in patients 
with schizoaffective disorder (Atmaca et al., unpublished 
study), the measurements of the insula region were 
performed by an expert research neuroradiologist who was 
blind to the diagnosis, other information, and identities of 
the study subjects. All images obtained by manual tracing 
were transferred to Voxtool 4.6 semi-automated program to 
get volumetric results. Imagings belonging to the insula are 
presented in the Figure 1. Meanwhile, all volumes we have 
written were given in cubic milimeters.

Statistical Analysis

 In the Results section, we gave all results in the manner 
of mean±standard deviation. To perform the statistical 
analyses, it was utilized the Statistical Package for Social 
Sciences (SPSS for Windows, version 22.0, SPSS, Chicago, IL, 
USA). Effect sizes were calculated, by using the Cohen’s d. 
For comparing relative volumes of insula region, we used 
independent sample t test. In addition, for the comparison 
of categorical variables, chi-square test was chosen. We also 
used Analysis of Covariance (ANCOVA) in General Linear 
Model in the SPSS to exclude the effects of age, total brain 
volumes and gender distribution on insula region. To obtain 
correlational analyses, Spearman’s rank test was chosen. 
Statistical significance was accepted as P<0.05 by a two-
tailed test. 
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RESULTS

The results for patients with schizoaffective disorder 
and healthy control comparisons are presented in the Table 
1. As much there was an effort to preselect to be matched 
for gender, or handedness, unfortunately the groups could 
not be adjusted for age. Because of the fact that given 
the exclusion criteria particularly comorbid diagnoses, for 
the diagnosis of schizoaffective disorder it is very hard 

to include in available patients meeting the obligatory 
exclusion criteria. On the other hand, we did not detect any 
difference in terms of the whole brain volumes between 
patients with schizoaffective disorder and healthy control 
subjects (P>0.05). In addition, total white and gray matter 
volumes of patients with schizoaffective disorder were not 
different from those of healthy control subjects (P>0.05).

 When we compared the insula volumes of patients 
with schizoaffective disorder to the healthy control 
comparisons by using independent samples t test, there was 
a statistically significant difference (P<0.05). As can be seen 
in the Table 1, the mean volumes of the insula region for 
both sides were statistically significant smaller in patients 
with schizoaffective disorder compared to those of healthy 

Tabla 1 Datos demográficos, volumétricos y 
clínicos de pacientes con trastorno 
esquizoafectivo y sujetos de control 
sanos

 17 

 

Figure 1 Sample images for tracing the  
insula*

Table 1 Demographic, volumetric and 
clinical data for patients with 
schizoaffective disorder and healthy 
subjects

Healthy 
comparisons  

(n=19)

Patients with 
schizoaffective 

disorder  (n=18)
p

Gender 
(Female/
Male)

9/10 10/8 >0,05

Age (years) 27.11±5.86 35.00±9.43 <0.001

Handedness 
(right/left) 19 18 >0.05

SANS 3.47±2.41 47.15±19.90 <0.001

SAPS 0.00±0.00 35.00±20.16 <0.001

BPRS 5.37±3.65 27.35±12.11 <0.001

Insula 
volumes

Left

Anterior

Posterior

Right

Anterior

Posterior

 

3.54±0.09

1.47±0.05

3.54±0.11

1.48±0.05

 
3.26±0.08

1.32±0.04

3.24±0.08

1.30±0.05

<0.001

<0.001

<0.001

<0.001

*Los volúmenes presentados se expresan en mm3.

*Red represents the anterior insula and yellow represents the posterior insula
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ones (for left anterior, 3.26±0.08 cm3 in the patient group vs. 
3.54±0.09 cm3 in the control group, P<0.001; for left posterior, 
1.32±0.04 cm3 in the patient group vs. 1.47±0.05 cm3 in the 
control group, P<0.001; for right anterior, 3.264±0.08 cm3 
in the patient group vs. 3.54±0.11 cm3 in the control group, 
P<0.001; for right posterior, 1.30±0.05 cm3 in the patient 
group vs. 1.48±0.05 cm3 in the control group, P<0.001). When 
controlling for total brain volumes, age, or gender which 
could have a potential to affect our results as covariates 
in the ANCOVA, it was seen that statistical significance 
lasted under control for those variables (P<0.001, for whole 
brain volumes as covariate, P<0.001, for age as covariate, 
P<0.001, for gender distribution as covariate). In addition to 
comparisons, it was also done correlational analyses to reveal 
that there would be any relationships between the insula 
volumes and clinical and demographical variables in patients 
with schizoaffective disorder and healthy compariosons, 
separately. We did not detect any relationship between these 
analyeses (P>0.05).  

DISCUSSION

 As far as we know, taking into consideration medicine 
literature that we can access, this is the first study that evaluates 
the insula volumes in patients with schizoaffective disorder. 
Because of its unique nature, we would like to emphasize 
important results of the present study. When we compared 
the insula volumes of patients with schizoaffective disorder 
to the healthy control comparisons by using independent 
samples t test, there was a statistically significant difference 
(P<0.05). Insula volumes of patients with schizoaffective 
disorder were statistically significant smaller in patients with 
schizoaffective disorder compared to the healthy control 
subjects (P<0.05). When controlling for total brain volumes, 
age, or gender which could have a potential to affect our 
results as covariates in the ANCOVA, it was observed that 
statistical significance continued under the control for those 
variables (P<0.05, for whole brain volumes as covariate, 
P<0.05, for age as covariate, P<0.05, for gender distribution 
as covariate). When looking at a glance to insula region, it 
is established that it has an important role on processing 
of emotions and organizations of sensorial stimulations21. 
On the other hand, human beings aware of interoceptive 
sensations, internal situation of the body, via the insula. It 
has been shown to be gray matter changes, alterations in 
cortical thickness and cellular architecture, and disturbances 
in protein expressions in patients with schizophrenia21. There 
have been so limited number of studies on structural brain 
alterations in patients with schizoaffective disorder. There 
has not been any study examining insula volumes in patients 
with schizoaffective disorder. However, limited number of 
studies exist on patienmts with schizophrenia and bipolar 
disorder. In a study performed by Borgwardt et al., it was 
found that monozygotic twins with schizophrenia showed 

reduced grey matter volumes of the insula in both sides22. 
In addition, it was shown that there was a bilateral decrease 
in insular grey matter volumes in individuals who had high 
risk for the development of schizophrenia23,24. In that study, it 
was also reported that ones who developed a psychotic state 
had reduced insular grey matter volumes initially compared 
to those who did not develop any psychotic condition23,25. In 
one of several meta-analyses on the insula region in patients 
with schizophrenia, out of investigations examining the 
insula, reductions in gray matter volumes were reported in a 
half of them. Two of them revealed that there was a deficit 
situated in the right side, whereas one determined that there 
was left-sided localization, and four revealed a bilateral 
deficit26. Other meta-analyses emphasized bilaterally gray 
matter volume reductions to be in the insula in patients with 
schizophrenia24,27-29. As for patients with bipolar disorder, 
another psychiatric disorder resembling to schizoaffective 
disorder in terms of clinical presentation like schizophrenia, 
there have been limited number of studies evaluating insula 
volumes. Bechdolf et al. investigated eleven individuals who 
were clinically at ultra-high risk of development of psychotic 
state, who all developed bipolar I and II disorder by follow-
up, same number of matched ultra-high risked participants, 
without any psychiatric disorder at least twelve months 
of follow-up, and eleven matched healthy controls30. The 
authors found that amygdala and insula volume decreases 
were more pronounced in people at ultra-high risk of 
development of psychotic state, who all developed bipolar 
I and II disorder by follow-up compared to those with ultra-
high risked participants, without any psychiatric disorder and 
healthy control subjects, suggesting that these could help 
to distinguish people who would develop bipolar disorder 
from those who would not, at least in symptomatically 
enriched samples, suggesting that imaging investigations 
could provide a support to distinct individuals who would 
subsequently develop bipolar disorder from those who would 
not, at least in symptomatically enriched samples. Our present 
results demonstrating that insula volumes were statistically 
significant reduced in patients with schizoaffective disorder 
are in accordance with those both on patients with 
schizophrenia and bipolar disorder. We consider that this 
main result of the present investigation supported the notion 
that schizoaffective disorder could be a different diagnostic 
category consisting of some neuroanatomical features of 
schizophrenia and bipolar disorder. 

Before covering the Discussion section, we would 
like to mention some limitations of the present study to 
offer several projections for individuals who wished to 
perform future studies on same diagnostic group in terms 
of structural neuroimaging. First of all, the present study 
included in small sample size. This was a limitation of the 
study. However, it should be taken into consideration that 
confusing diagnostic side of schizoaffective disorder could 



56 Actas Esp Psiquiatr 2022;50(1):51-57  |  ISSN: 1578-2735

Murad Atmaca, et al. Insula volumes in patients with schizoaffective disorder

Actas Esp Psiquiatr 2022;50(1):51-57  |  ISSN: 1578-2735

make this condition accepted. We also considered that 
validity of clinical diagnosis of schizoaffective disorder 
might be another problematic isuue when commenting the 
results of our study. In addition, it was not evaluated any 
other neuroanatomic area apart from the insula region. 
This can be accepted as another limitation of the study. As 
mentioned in the Introduction section, the clinical picture 
of the schizoaffective disorder includes both schizophrenia 
and other psychotic disorders and a mood disorder, however, 
it does not meet the diagnostic criteria for schizophrenia or 
a mood disorder separately. So, patients with schizophrenia 
and bipolar disorder could have been included in the present 
study for comparing with schizoaffective disorder. Novel 
studies with these groups together can be considered in 
furture studies. Finally, we determined that there was a age 
difference between groups, this could have affected the 
results.

In conclusion, our findings suggest that patients with 
schizoaffective disorder had reduced volumes of the insula 
region and that this finding was in accordance with those 
both on patients with schizophrenia and bipolar disorder. 
Beacuse of some limitations aforementioned, it is required 
to replicate our present results in this patient group.

ACKNOWLEDGEMENT

This study was supported by the FUBAP.

REFERENCES

1. American Psychiatric Associaton (APA). Diagnostic and 
Statistical Manuel of Mental Disorders, 14. edition 
(DSM-V). 5 ed, Washington DC, 2013.

2. Procci WR. Schizo-affective Psychosis: Fact or Fiction?: 
A Survey of the Literature. Arch Gen Psychiatry. 1976; 
33: 1167–78. 

3. Lehmann HE, Cancro R. Schizophrenia: Clinical features. 
In: Freedman Alfred M, Kaplan Harold I, & Sadock 
Benjamin J (eds). Comprehensive Textbook of Psychiatry 
2. Baltimore: The Williams and Wilkins Co: 1975. p. 1153-
192.

4. Pope HG, Lipinski JF, Cohen BM, Axelrod DT. “Schizoaffective 
disorder”: An invalid diagnosis? A comparison of 
schizoaffective disorder, schizophrenia, and affective 
disorder. Am J Psychiatry. 1980; 137: 921-27.

5. Crow TJ. The continuum of psychosis and its implication 
for the structure of the gene. Br J Psychiatry. 1986; 149: 
419-29. 

6. Lake CR, Hurwitz N. Schizoaffective disorders are 
psychotic mood disorders; there are no schizoaffective 
disorders. Psychiatry Research. 2006; 146: 255-87. 

7. Rieder RO, Mann LS, Weinberger DR, Van Kammen DP, 
Post RM. Computed Tomographic Scans in Patients with 

Schizophrenia, Schizoaffective, and Bipolar Affective 
Disorder. Arch Gen Psychiatry. 1983; 40: 735-39. 

8. Getz GE, DelBello MP, Fleck DE, Zimmerman ME, Schwiers 
ML, Strakowski SM. Neuroanatomic characterization 
of schizoaffective disorder using MRI: A pilot study. 
Schizophr Res. 2002; 55: 55-9.

9. Radonić E, Radoš M, Kalember P, Bajs-Janović M, 
Folnegović-Šmalc V, Henigsberg N. Comparison of 
hippocampal volumes in schizophrenia, schizoaffective 
and bipolar disorder. Coll Antropol. 2011; 35: 249-52.

10. Smith MJ, Wang L, Cronenwett W, Mamah D, Barch DM, 
Csernansky JG. Thalamic morphology in schizophrenia 
and schizoaffective disorder. J Psychiatr Res. 2011; 45: 
378-85. 

11. Haijma S V., Van Haren N, Cahn W, Koolschijn PCMP, 
Hulshoff Pol HE, Kahn RS. Brain volumes in schizophrenia: 
A meta-analysis in over 18 000 subjects. Schizophr Bull. 
2013; 39: 129-38. 

12. Arnone D, Cavanagh J, Gerber D, Lawrie SM, Ebmeier 
KP, McIntosh AM. Magnetic resonance imaging studies 
in bipolar disorder and schizophrenia: Meta-analysis. 
British Journal of Psychiatry. 2009. 195: 194-201. 

13. Kempton MJ, Geddes JR, Ettinger U, Williams SCR, Grasby 
PM. Meta-analysis, database, and meta-regression of 98 
structural imaging studies in bipolar disorder. Arch Gen 
Psychiatry. 2008; 65: 1017-32. 

14. Sassi RB, Nicoletti M, Brambilla P, Harenski K, Mallinger 
AG, Frank E, et al. Decreased pituitary volume in patients 
with bipolar disorder. Biol Psychiatry. 2001; 50: 271-80. 

15. Cousins DA, Brian Moore P, Watson S, Harrison L, Nicol 
Ferrier I, Young AH, et al. Pituitary volume and third 
ventricle width in euthymic patients with bipolar 
disorder. Psychoneuroendocrinology. 2010; 35: 1074-81. 

16. Macmaster FP, Leslie R, Rosenberg DR, Kusumakar V. 
Pituitary gland volume in adolescent and young adult 
bipolar and unipolar depression. Bipolar Disord. 2008; 
10: 101-04. 

17. Garner B, Pariante CM, Wood SJ, Velakoulis D, Phillips 
L, Soulsby B, et al. Pituitary volume predicts future 
transition to psychosis in individuals at ultra-high risk of 
developing psychosis. Biol Psychiatry. 2005; 58: 417–23.

18. Takahashi T, Nakamura K, Nishiyama S, Furuichi A, Ikeda 
E, Kido M, et al. Increased pituitary volume in subjects 
at risk for psychosis and patients with first-episode 
schizophrenia. Psychiatry Clin Neurosci. 2013; 67: 540-48. 

19. Ivleva EI, Bidesi AS, Thomas BP, Meda SA, Francis A, 
Moates AF, et al. Brain gray matter phenotypes across 
the psychosis dimension. Psychiatry Res - Neuroimaging. 
2012; 204: 13–24. 

20. Ivleva EI, Bidesi AS, Keshavan MS, Pearlson GD, Meda SA, 
Dodig D, et al. Gray matter volume as an intermediate 
phenotype for psychosis: Bipolar-Schizophrenia Network 
on Intermediate Phenotypes (B-SNIP). Am J Psychiatry. 
2013; 170:1285– 96. 

https://en.wikipedia.org/wiki/Schizophrenia


57Actas Esp Psiquiatr 2022;50(1):51-57  |  ISSN: 1578-2735

Murad Atmaca, et al. Insula volumes in patients with schizoaffective disorder

Actas Esp Psiquiatr 2022;50(1):51-57  |  ISSN: 1578-2735

21. Wylie KP, Tregellas JR. The role of the insula in 
schizophrenia. Schizophrenia Research. 2010. 123: 93-
104. 

22. Borgwardt SJ, Picchioni MM, Ettinger U, Toulopoulou 
T, Murray R, McGuire PK. Regional Gray Matter Volume 
in Monozygotic Twins Concordant and Discordant for 
Schizophrenia. Biol Psychiatry. 2010; 67(10) 956-64.

23. Takahashi T, Wood SJ, Yung AR, Phillips LJ, Soulsby B, 
McGorry PD, et al. Insular cortex gray matter changes 
in individuals at ultra-high-risk of developing psychosis. 
Schizophr Res. 2009; 111: 94-102. 

24. Chan RCK, Di X, McAlonan GM, Gong QY. Brain anatomical 
abnormalities in high-risk individuals, first-episode, 
and chronic schizophrenia: An activation likelihood 
estimation meta-analysis of illness progression. Schizophr 
Bull. 2011; 37(1) 177-88.

25.  Borgwardt SJ, Riecher-Rössler A, Dazzan P, Chitnis X, 
Aston J, Drewe M, et al. Regional Gray Matter Volume 
Abnormalities in the At Risk Mental State. Biol Psychiatry. 
2007; 61: 1148-56. 

26. Honea R, Crow TJ, Passingham D, Mackay CE. Regional 
deficits in brain volume in schizophrenia: A meta-analysis 
of voxel-based morphometry studies. American Journal 
of Psychiatry. 2005. 162: 2233-45. 

27. Ellison-Wright I, Glahn DC, Laird AR, Thelen SM, Bullmore 
E. The anatomy of first-episode and chronic schizophrenia: 
An anatomical likelihood estimation meta-analysis. Am J 
Psychiatry. 2008; 165: 1015-23. 

28. Glahn DC, Laird AR, Ellison-Wright I, Thelen SM, Robinson 
JL, Lancaster JL, et al. Meta-Analysis of Gray Matter 
Anomalies in Schizophrenia: Application of Anatomic 
Likelihood Estimation and Network Analysis. Biol 
Psychiatry. 2008; 64(9) 774-81.

29. Fornito A, Yücel M, Patti J, Wood SJ, Pantelis C. 
Mapping grey matter reductions in schizophrenia: An 
anatomical likelihood estimation analysis of voxel-based 
morphometry studies. Schizophr Res. 2009; 108: 104-13. 

30. Bechdolf A, Wood SJ, Nelson B, Velakoulis D, Yücel M, 
Takahashi T, et al. Amygdala and insula volumes prior to 
illness onset in bipolar disorder: A magnetic resonance 
imaging study. Psychiatry Res - Neuroimaging. 2012; 
201: 34-9.

31. Çorapçıoćlu A, Aydemir Ö, Yıldız M, Danacı AE, Köroćlu 
E. DSM-IV Eksen-I Bozuklukları ćçin Yapılandırılmıć Klinik 
Görüćme. Ankara: Hekimler Yayın Birlići, 1999; 12: 33-6. 

32. Overall JE, Gorham DR. The brief psychiatric rating scale. 
Psychological reports. 1962; 10: 799-812.

33. Andreasen NC. Methods for assessing positive and 
negative symptoms. Mod Probl Pharmacopsychiatry. 
1990; 24: 73-88.

34. Daniels DL, Haughton VM, Naidich TP. Cranial and spinal 
magnetic resonance imaging : an atlas and guide. Raven 
Press: New York, 1987.

35. Talairach J, Tournoux P. Co-planar stereotaxic atlas of the 
human brain : 3-dimensional proportional system : an 
approach to cerebral imaging. Georg Thieme, Stuttgart: 
New York, 1988.

36. Thomas LA, De Bellis MD. Pituitary volumes in pediatric 
maltreatment-related posttraumatic stress disorder. Biol 
Psychiatry. 2004; 55: 752-58.

37. MacMaster FP, Kusumakar V. MRI study of the pituitary 
gland in adolescent depression. J Psychiatr Res. 2004; 38: 
231-36.


