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INTRODUCTION
&
AIM OF THE WORK
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I NTTTRODUCTT «IN AN

AT™M O FHHT WwWORK

The brain was one of the first areas where MRI was
applied in {he investigation of ite btumours, and it soon
hecame olear thal thern were several reasons why MRI
would rTival . T in the investigation of the brain
tuymours and in  some respecls could be superior. * That
may due Lo its advantages in which it has no ionzing
radiation, high contrast and soft tissue discrimination,
the ability *to image directly in the sagital, coronal
and transverse planes, the abscence of boeny artefacts. ..
411 these advanlages made it’s image results different
than those now in use. * As awarcness of this Lechnigue
STOWS,  a need for a more fundamental underatanding of
it's multidiscriplinary nature ocmerges in order 1o
overcome most of i1's digsadvantages suclh as long imaging
Fime, many protocot aplions, difficnlt manage and
monitor orit ically 111 pati ont, claustrophobla and tirsl
pfF  all thie high coast ... And so make the palient
hecome  more comfortable and the image ig more informed
UsOeT. i Nevertholess, b el i1l exisls for ©.T
imaging. but O evidence alone boeoame ot suftficient,
as some lesions not obvious on the simple scan could be
revealed bebtter by M. R, esp. in the posterior fossa

tumors, and  many ot hers enhancoed by Fhe use of contrast
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media  with T fndividual case as o routine techoigne Lo
give avitnl inlormat ions  and frriherly  extended  the
value of .7 resointions.

The Aim of the work is to discuss and illustrabe
some points of great value in evaluation of t he
C.T and MRT in

principle, accurancy and cxtent of hoth

the diagnosis of Lrain tumours.
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TANATTOMY 7T

X7 SECTIONAL ANATOMY OF YHE BRAIN:

A complete O cvamination of the brain consists of
12 to 17 slices, depending on the thickness ot the slice
(each slice displays characteristic strucltures of the
brain which are explained schematically in  plates),
naturally different parts of the brain appear at
dirferent levels of the series. The ventricular system
serves as an excellent guide. Familiarity with the
configuration of the ventricular system at difterent
levels enables one to determine which part of the
cranium 1s being examined in a given slice. This is
essenltial for localizing lesions in different parts of
the brain  and correlating  the abnormalities on the CT
image with Lhe ctinical appearance in a given case in
(tabhle 1), a lateral view ol the ventricular system is
presented  inoa schematic fashion togelher with Lhe
planes  of a 0.7 scaun obtained at the conventional angle
ol 20 degrees Lo fhe arbitomeatal line. The number of
clires within each subset depends on the thickness of
the =lice (Gado; eb al. 19837 .

For the rest of the chapter these subsctlts are
referred to by lebtters A to D, and slices which are
referred Lo as 1| and 2. Bo, {he fivrst is lower than the

second. Thus slice Ay is  lower than Az, and the
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Suhset Slice
No.

Level of Slice & Structures obtaintg

[

Supraventricular
Subset (D}

I

| High ventricular (C)

3]

Low ventricular (B)

&)

| lafraventricular (A)

- Constitues the slhices above the level of the ventricular systenm.

—

- 1s a group of slices through the body and roof of the lateral ventricles.

- Slices above the previous subset and below the level of the lateral ventricle.
Include the basalganglia, thalamus, pineal gland, frontal horn, Monro's
foramen, trigones of the lat. ventricles, the third ventricle, and the quadri-
geminal cistern.

- Slices obtained at levels below the frontal harn, budy, and trigone of the
lateral ventricle. Include the structures of the posterior fossy and part of the
incisura.

Adapted from (Gadoy et al. 1983).

_—

N
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(Fig. 1) Sagittal view of the brain showing different

levels of CT sectlon (Ay—=D2) .
(Quoted from Alfidi; et al. 1877}).
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Sl e Koy 1= Lo | bran iy And Gy . Uhierae i- I

cotrs s et contiguration of the ocranial structures afl
cach ot Lhese  oighl tovels (Pig. 1) (Gado; ot al.
1983 .

(A) The Infraventricular Sevies. ..

In  the posterior part ol the slices Ay and Ay ol
the infraventricular series Fhe structures of | he
posterjior fossa are visualized. The fourth ventricle 1s o
useful landmark. The configuratlion of the fourth

ventricle in leve!l Ay is rather cimilar to a transverse
stit (Fig 2). Each lateral end of the slit 1s @ lateral
TeECEsS., At level As Lhe fourth ventricle is triangular
(Fig 3). The iateral wnlls diverge posteriorly, and each
iateral wall ends  posterioviy oA posterosuperior

recess. The part of the roof of the fourth ventricle

between theso Two poslerosuperior  recusses is |l he
Fasligiam. in bolll levels the Fourlll ventricle separates
the brain slem anteriorly from the cercbel lum
posteriorly. Tn level Az bhe brain stem is represanted
Lave e pons. Baehind {the  fourth ventriclie s the
ceorebe! Tom. At level Ay Yhe cerebellar tonsils torm the

midline ctructures  behind the fourlh ventricle. At the
lovel A the vermis lies in the midline hehind the roof
of the Fourth ventriclte. On Lhoih sides ol the vermis are

Fie cerebhellar hemispbere (Gado; et al. 1979) .
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{(Quoted from Alfidi; et al. 1977}.
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The  boany wol Ts ool Pl po-ren B dosisa e Lo ey

Phe  olivus  anteriorly, the posterior  surface  of the
pelrous boe: Tateral ly, At t e averpi bl Lione
preteriorly. The  band of €.8.F. separating the apterior

surface of the pons from the poslerior surface of Lhe
elivus in the ponline cistern. On cach side this cistern
L5 conlbinuots wilh the cerebellopontine angle cistoern,
which 18 direclted poslerolaterally, separating the
posterior surface of  the petrous bone from lhe lateral
curtace of the brainstem and anterior part of the
cerebel Tum. The crouss—section of the bhasilar artery is
seen  as  a  small soft tissue density within the pentine
cislern. Tts density is enhanced atter 1.V conirast
injection. The basilar artery is recognized in level
Ao At the lower level A; the verlebral arteries may
be seen further latarally (Gado; et al. 1979) .

T™he middle and anterior parts of the slices in both
Tevels Ay arnd Az are  occupied by the ianferior parls
of the temporal lobe and frontal lobe, respeclively (Fig
2, 3. At level Ay the temporal lobes are scparated

from  each other by the pituilary fossa or the sphernoidal

slnus. Al level Ao Ilie  suprascllar cistern sepnrates
the medial borders of the temporal lobes. The inferior
parts  of the frontal lobes meet in the midiine and are
separated by the interhemispheric fissure. It is not

i suagl te  find the roof of the orbit occupying the

anterior parl  of  lhe stice in level Ap. A suprasellar
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Infraventricular subset AZ.
(Quoted from Alfidi; et al. 1977).
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siatarn eparabing the el b | parts ol Ede Lotgoon ol
lobes is a pool of OSF. D ie ocoandinuous anteriorly with
1he midline intorhemispheric P iasure, [Laterally is
cont iuuous  with the sylvian cisterns, which separate lhe
Frontal tobe  from lhe temporal 1obe, Posteriorly the
suprasellar cistern ie limiled by the anterior aspect of
the pons ar 1ls Junetion with the midbrain. When 1l is
hounded by the latter, it is not upusual to see a
posterior extension 6f  the C8F in Lhe midline forming
the triangular interpeduncutar cistern {Tokunage; el
al. 1977}).

In slices of levels A and Az the ventricular
system is represcnted by the fourth ventricle onty. It
iz passible Yo visualize also the tips of The Ltemporal
horns, appearing  as o chort semilunar slructures in 1he
depth of the temporal 1obe on each side of the midline.
Visualivzation of Ehe lemporea haorns is consisbently
possibile Iy High—-resolution T (HROTY . Standard CT
examinations may fail to demonslrale the temporal horns
when they are  not cnlarged. This is therefore a novmal

variant (Mabib; el al. 1984 Y.

()Y The ltow ventricular series...

The O8I spaces within the slices of By and B3

levels have o congistent paltern  that cnables one to
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