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Computed Tomography

In computed tomography (CT scan), a collimated X-ray beam is directed on the patient, and the attenuated
image-forming X-radiation is measured by a detector whose response is transmitted to a computer.
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After the signal from the detector is analyzed, the computer reconstructs the image and displays the image
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Computer reconstruction of the cross-sectional anatomy is accomplished with mathematical equations
(algorithms) adapted for computer processing. “sal; S¥ilea aladiuly Jiguaslly akial) p pdil) sl sule) ol
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Discovery of CT

Godfrey Hounsfield demonstrated the CT technique in 1970. Alan Cormack shared the 1979 Nobel Prize
in physics with Hounsfield. J:si 83l dllaysS (¥ auliiig 1970 ple A duakaial) dad) 485 aldigla 5 jha g ]
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The image obtained by conventional radiographic techniques is degraded because of superimposition all
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The tomographic examination is designed to image only the anatomy that lies in a plane of interest while
blurring structures on either side of that plane. Jas (s siwall & a3 e ) gl adafal) (andl) araat o8
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A vertical rod connects the X-ray tube and the table with the image receptor below the patient to enable
both to move in reciprocal fashion about the fulcrum. e 45Ul g i) Andy) Copnil ol ) b by
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Conventional tomography is called axial tomography because the plane of the image is parallel to the
long axis of the body; this results in sagittal and coronal images. <) p) (s L1830 akaial) ) gall) o 3l
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Tomosynthesis imaging technique uses an area X-ray beam to produce multiple digital images. The
images form a three-dimensional data set from which any anatomical plane can be reconstructed. 23"
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A CT image is a transaxial or transverse image that is perpendicular to the long axis of the body. Coronal

and sagittal images can be reconstructed from the transverse image set. a4l e 5 ua & dakiall § ) pual)
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Radiography Tomography Tomosynthesis

FIGURE 28-1 Equipment arrangement for obtaining a radiograph, a conventional tomogra-
phy, and a digital radiographic tomosynthesis image set.
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Principle of Conventional Tomography

(a) Acquisition (b) Reconstruction
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Principle of Tomosynthesis (i s i cus il 2

The basic principles, however, can be observed if one considers the simplest of CT imaging systems, which consists
of a finely collimated X-ray beam and a single detector. The x-ray source and the detector move synchronously.
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Two types of movements are involved in CT scan: ‘258l sl A4 Sl ) Ga (o8 i £l ua) oL

Translation: is the sweep makes by the source-detector assembly across the patient. psii ) real) dlas & sdas )
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Rotation: At the end of this translation, the source detector assembly returns to its starting position, and the entire
assembly rotates and begins a second translation. <)) g ga ) juaall CAGLS de gana 3 gad cdan ) 0da Algd A el

Al dan i i Lgdasly Ao ganall jgaig

If this process is repeated many times, a large number of projections are generated. These projections are not
displayed visually but are stored in digital form in the computer. (= =S 235 gL gl () jabae dlaal) oda &) 503
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Computer processing of different projections involves effective superimposition of each projection to reconstruct

an image of the anatomical structures within that slice. liw) J<I Ylad Lug ;3 Adliaal) cilbliodd 4y gulal) dallaal) fpaats
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