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INTRODUCTION

Since the advent of computerized tomography scen

in 1873 by the English physist =Zcunsfiel

0.

I ang the

reurcradiclcgist Ambrese, ccomputerized tomeogragphy scan

has become one ¢f the most important methods cof inves—
figation in n2urologiceli discrders.

Beding ar easy rapid ncn-invesive nethod cof viewing

the brein structures with nc significant cdistrasse o

ratients. With incressing demands fcr comouterized tomo-
crachy scen end the ewvery Zay svolution of rmew zsnera-
ticns 57 cormsuterized toncogrephy scar epssreatuses, &

nultitucge -7 studies have described the appearazrce of
= m E ~ o~ = - =

comziterized tomogragty scen irsces

AT e 1 A~ ~ -

.27czl coroiticn. nle sTrez-

cecoTe s.CT & torrent that sone o

tret the urcormtrcllable dssire <o

toTography scanning is s eynpito 1Y oz reyv ciszcrcsr:

cocTpLterizel timograpny scan Nyserovrexis  or CAT faver
£ D m < - [ . - = =

tS7apirc & Wymann, 1578). Clinicians have guesticned

whether the supericr inaging acilizy of compuserizsc

tomogracry scan is tramslated intc isoroved patosnt®s

care anc wnether ths computerizes  toncar

m
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reducing the cost of health care or adding tc it.

Many studies have attempted to analize the cverall
clinical wvalue of tis new neuroradiological technique.
In Egypt, there are a few computerized tomography scan
centers, ne more than five which were mostly introduced
in the last few years, and therse zre a few Egyptian
papers about computerized tomography scans e.g. CAT
studies in schizophrenia by Okashea et gl. (1982%, Cther
studies in different neurosurgical subjects were nade
as well e.g. computerized tomography studiesz in head
injuries by Abdel Hamid & Madkour (198l1), ccmputerized
termegrapny studies in intracerebrzl haematomas (1982)
by Madkour, computerized tomography studies in epilensy

by Abdel Hamid and Madkour (1882).

19
[~
f-et
8]

Ths selection of rthis review is an attempt to F

this new evzlutionery investigation in our ccuntry.
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1.

AIMSOF THE WGORK

To previde a histcrical rewview gbout the computerized

tomography scan, its evclution through its successive
generations; to provide the normal appearance of tne
brain as an important step for apprecisting the

abnormalities.

o provide z review of literature in the different
subjects of the neuropsychiztric field of practice
to be avazilsble for a thorough research in ezch

particular field leter on.

resent incicationszs and limiteticns

p
of ccmputsrized tomography scan.
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MET® QoD
Te fulfil the aims of this work, one fad tco follow
one of twz metheds: The first is the clinical study of
ceses oY different disorders, a method which neecsz =
~ ~ hla b ~F A 3 _-.h B N . S < - =
réaseonegt.e rumnber o ceses 1ln eafn tCgpglc TC give S1gNn T~
Ticant results, & thcoice which was improbsble ss 2t neecs

& longer timec specially with the non-azvailebility of
Cimputerized tomograpiy scan in our university ~osmitals.
Tne second methcd which ie fcllowed in this study, is tc
collect and review as rmuch 28 possible of the cublished
literature in the different ascects of the neurcpsychistric
Tield wit» the gim of sroviding a2 basie bzokeoround for oz
thercuch study i every soecific topic.
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HISTCORICAL REVIEW

The development of compurerized tcomography by the
physist Hounsfield {1973) and its clinical introducticn

by the neurc-radiclogist Ambrose (1873) in England

have had a profound effect on the praciice of neurology.
The significance of Hounsfield's cevelopmernt <o radicloagy
may eventually be considered as seccnd only to Rcentgen's

discovery of X-rays.

The technology of the computer has been applied 1o

.

iagnostic racdiology with impressive rssults by mathe-
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<rrzuzh s3f: tissces froT pumertus &ng.es. A Iross-
R 1 s e e he re-o —mran wRiek provides
azziilnads 1nasge Can [S] ezonNstructel wnhilch proviaees
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FsA-zicoy, Comoueterized TomcarEify LE & NOCM-TVESIVE
sesrrigus an2 thie there is ro gsacoisted Noroility.
- h - —_
Tr iz wortny to onote trhat rowrsflelats woirs was

. - N A N P,
Tlaendarfte zTtempt wss unsuccessful Decause °F COMPULET
‘im-tmtipns at -“hat Time. the use of 2z reletiveliy smell
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~ical analysis of the absorption of X-ray photons Dessing




cf scatrered radiaticn reachning the film as a2 result
of exposing the ertire skull for each film. The
considerable improvement in computer technology in
19605 resulted in instruments which could perform
thousands of computation within & very short time

¥
e

interval and with a high Ceg:

2
th

e of efficiency.
Hounsfield combined mcdern computer technology with

sther newer develorpments and made it possible to produce
S .

ri
¥
49]
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w
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mputerized device: the EMI scanner in 1972.
The origingl EMI scanner was resiricted to investigation
5f the head in the horizontal cross secticn. Computer
tomsgraohic units capable of exsmining the entire body
cs well as the heed were intrcduced more recentiy: ATTA

T ey Wi d

scanrer, deltre scannsr the neweast generarion o1 BESL

scarners, Densitoms, NO B800C anc CE 10.CGCC.
Rgg.c ~fringcipies

I~ convertioral radicgraphy  the irmzge on tne xX-ray
fi’m (the degree 2T olaccening! oS directiy priperticna:
- the amount cf absorptoon of X-ray photeons s tney
~ass tnrough various Ttissiues. TNUs DOne absorbs & high

reportion of the incident DeaT, while an sir-containing

-ructure /se tne lung) asSsorbe releatively few photons.

L)

mne reduccimn in intensity of tre incicent X-ray beam by

Jiver s-ructure i3 related 1o the thickness of that

bH
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structure, its density and its atomic number. In the
energy range used in diagnostic radiology, materisls
of high atemic number are able to absorb much nore
radistion than are low atomic number materials. The
percentage absorption is roughly proporticnal to the
cube of the atomic number. The linear attenuation
(absorption) coefficient (u) of a particular tissue 1s
The guantitative measure of the absorption of X-rays
by 2 unit trickness of that tissue. Bone with a high
concentration of calcium (atomic number = 20) hes sz
much higher (u) than do scft tissues, which consist
chiefly c©f hydrogen, carbon ang oxygen (atomic numbers
cf 1, 6 and 8 respectively) end ig therafore easily
differentiated from adiacent muscles or viscera on =z
rzdiograph. However, the difference in X-ray abscrptrion

betwneen the varicus soiid organs, muscles ana other soft

tissues ‘except for fet)l 1z in Tne rance of on

kY

U
t

Iy 1%

t2 3¥. A differentia: sbscrption of T

on the plein radicgrapny.

Crn the ather hand, computerized tomographic devicss
are able to differentiate between many Zifferent soft
rissues whare the difference in absorption may be as

li-tle s D.2%. This is accomplished by making, from
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desired and the entire cycle is repeated.
g completely examination consists of & or
more or less,

The

clinical problens. total time for an
complete study with a2 4% minute cycle per

to 30 minutes.

Sensitivity & Radiation dose:

Computed tomography is spproximately

sensitive than conventional rediography.
very smsll differences in
distinguished.
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Computerized tomcgraphy Numbers

In computerized tomoorapny SCeEnners
“ransmissicn mEagLremenis &re Nate at meny
crienterizrs srcund the patierts, covering

Usually

B scans

which can be varied according to the

aversge

Ut iz 25

160 times more
By this methcd

raistion
angular
2 IC0tsL &rc
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