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CAT (CT) SCANS

Some of these methods give us information about neuroanat-
omy—the structures of the brain. One of the earliest such brain- 
imaging techniques, developed during the 1970s, was X-ray  
computed tomography—also called X-ray CT or comput-
erized axial tomography (CAT) scan—a technique in which 
a highly focused beam of X-rays is passed through the body 
from many different angles. Differing densities of body organs 
(including the brain) deflect the X-rays differently, allowing 
visualization of the organ. Photo 2.2 depicts a person under-
going a CAT scan.

Typically, CAT scans of a person’s brain result in 9 to 12 different 
“slices” of the brain, each one taken at a different level of depth. CAT 
scans depend on the fact that structures of different density show up 
differently. Bone, for example, is denser than blood, which is denser 
than brain tissue, which in turn is denser than cerebrospinal fluid 
(Banich, 2004). Recent brain hemorrhages are typically indicated by 
the presence of blood; older brain damage is typically indicated by 
areas of cerebrospinal fluid. Thus, clinicians and researchers can use 
CAT scans to pinpoint areas of brain damage and to make inferences 
about the relative age of the injury.

MAGNETIC RESONANCE IMAGING (MRI)

Although CAT scans are an important diagnostic tool in 
neuropsychology, they are used less often than a newer 
brain-imaging technique, magnetic resonance imaging 
(MRI). Like CAT scans, MRI provides information about 
neuroanatomy. Unlike CAT scans, however, MRI requires 
no exposure to radiation and often permits clearer pictures. 
Photo 2.3 presents an MRI scan.

Someone undergoing an MRI typically lies inside a tun-
nel-like structure that surrounds the person with a strong 
magnetic field. Radio waves are directed at the head (or 
whatever body structure is being scanned), causing the cen-
ters of hydrogen atoms in those structures to align them-
selves in predictable ways. Computers collate information 
about how the atoms are aligning and produce a composite 
three-dimensional image from which any desired cross sec-
tion can be examined further.

MRI scans are often the technique of choice because they 
now produce some of the clearest images of a brain. However, 
not everyone can undergo an MRI scan. The magnetic fields 
generated in an MRI scan interfere with electrical fields, so 
people with pacemakers are not candidates for an MRI (pace-
makers generate electric signals). Neither are people with 
metal in their bodies such as a surgical clip on an artery or a 
metal shaving in the eye. The magnetic field could dislodge 
the metal in the body, causing trauma. (Metal anchored to 

 Photo 2.2: A person 
undergoing a CAT (or CT) scan.
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 Photo 2.3: An MRI scan. The different images are of 
different “slices” through the brain.
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