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individuals with schizophrenia, researchers have sought to 
study cortical networks. I turn to this topic in more detail soon.

Ventricle Changes in Schizophrenia
There are four ventricles in the brain (see Figure 13.11). 
These ventricles contain cerebrospinal fluid. From a num-
ber of studies, individuals with schizophrenia show larger 
ventricles (see Vita, de Peri, Silenzi, & Dieci, 2006, for a 
meta-analysis). Since the walls of the ventricles are not rigid, 
it is assumed that larger ventricles result from a decrease 
in volume in other areas of the brain. Some of the other 
areas that have been shown to be smaller in individuals with 
schizophrenia are the frontotemporal cortices, the ante-
rior cingulate cortex (ACC), and the right insular cortex. 
One question is whether this reduction could be related 
to the medications that individuals with schizophrenia 
take. To answer this question, one study examined indi-
viduals with first episode schizophrenia and compared their 
brain structure with that of matched healthy controls (Rais  
et al., 2012). These researchers found brain volume loss in the 
individuals with schizophrenia. This suggests that the brain 
volume loss is present when symptoms begin. They found 
reduced volume in the temporal and insular cortex. Figure 
13.12 shows a larger ventricle in an MZ twin who had schizo-
phrenia and a smaller one in the twin who did not.

Schizophrenia and Brain Networks
One common network studied in functional magnetic reso-
nance imaging (fMRI) research is the default mode network 
(Raichle et al., 2001). This network is activated when individu-
als are not performing a task and letting their mind wander. The 
network involves both the frontal part of the brain (i.e., ventro-
medial prefrontal cortex [vmPFC]) and the posterior part of the 
brain (e.g., posterior cingulate, and the angular gyrus/inferior 
parietal lobe). Once an individual engages in a task, this network 
is suppressed and specific task-related networks become active.

In healthy individuals, greater suppression of the default 
network during a task is associated with better perfor-
mance on that task (A. Kelly, Uddin, Biswal, Castellanos, & 

Milham, 2008). Individuals with schizophrenia and their first-degree relatives do not show 
the normal suppression of the default network when performing cognitive tasks (Whitfield-
Gabrieli et al., 2009). Further, individuals who experience auditory hallucinations also show 
non-typical brain connections in the default network (Alderson-Day, McCarthy-Jones & 
Fernyhough, 2015). Individuals with schizophrenia also show weaker connections between 
brain areas than healthy controls, and the strength of connections is correlated with mea-
sures of memory, attention, and negative symptoms (Bassett, Nelson, Mueller, Camchong, & 
Lim, 2012).

Current brain imaging has allowed researchers to better identify cortical areas involved 
in hallucinations (P. Allen, Larøi, McGuire, & Aleman, 2008; Ford & Hoffman, 2013; Jardri & 
Sommer, 2013). It is suggested that in addition to sensory cortices, dysfunctions in prefrontal 

FIGURE 13.11 Location of Ventricles in the Brain

FIGURE 13.12 Magnetic Resonance Imaging 
Showing Differences in Brain Ventricle Size in 
Twins—One With Schizophrenia, One Not
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