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FIGURE 25-42

Tomographic imaging: the X-ray source and detector move together across the

body, the transmitted intensity being measured at a large number of points. Then the source—detector
assembly is rotated slightly (say, 17) and another scan is made. This process is repeated for perhaps 1807,
The computer reconstructs the image of the slice and it is presented on a TV monitor.

* Tomography Images (CT)

In conventional X-ray images, the entire thickness of the body is projected onto
the film; structures overlap and in many cases are difficult to distinguish. In the
1970s, a revolutionary new X-ray technique was developed called computed
tomography (CT), which produces an image of a slice through the body. (The
word tomography comes from the Greek: romos = slice, graph = picture.)
Structures and lesions previously impossible to visualize can now be seen with
remarkable clarity. The principle behind CT is shown in Fig, 25-42: a thin colli-
mated beam of X-rays (to “collimate™ means to “make straight™) passes through
the body to a detector that measures the transmitted intensity. Measurements
are made at a large number of points as the source and detector are moved past
the body together. The apparatus is then rotated slightly about the body axis and
again scanned; this is repeated at (perhaps) 1® intervals for 180, The intensity of
the transmitted beam for the many points of each scan, and for each angle, are
sent o a compuler that reconstructs the image of the slice. Note that the imaged
slice is perpendicular to the long axis of the body. For this reason, CT is somelimes
called computerized axial tomography (CAT), although the abbreviation CAT,
as in CAT scan, can also be read as computer-assisted tomography.

The use of a single detector as in Fig. 25-42 would require a few minultes
for the many scans needed to form a complete image. Much faster scanners use
a fan beam, Fig. 25-43a, in which beams passing through the entire cross section
of the body are detected simultancously by many detectors. The source and
detectors are then rotated about the patient, and an image requires only a few
seconds. Even faster, and therefore useful for heart scans, are fixed source
machines wherein an electron beam is directed (by magnetic fields) to tungsten
targets surrounding the patient, creating the X-rays. See Fig. 25-43b.
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Computed tomography images

CAT scans

FIGURE 25-43 (a) Fan-beam
scanner. Rays transmitted through
the entire body are measured simul-
taneously at each angle. The source
and detector rotate to take
measurements at different angles. In
another type of fan-beam scanner,
there are detectors around the
entire 3607 of the circle which
remain fixed as the source moves.
(b) In another type. a beam of elec-
trons from the source is directed by
magnetic fields at tungsten targets
surrounding the patient.
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