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I- INTRODUCTION
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RADIONUCLIDE IMAGING IR TEHE

DIAGNOSIS OF INTRACRANIAL

NEOPLASMS OF CHILDHOQOD

I- Intreoduction:

Intracranial =tumors constitute the mest Iregusnat
malignancy in children aged 1-14 vears. ZA4pproximately
708 of verified tumors in children are glicmas, iow

crade astrocytomas and medulloblastomas, each constitutes
a greater proportion of the glioma series. Necplasms
of +the posterior fossa account Zor approximately cne
half of all pediatric intracranial nrneoplasms. Brain
isotopic imaging cannot be expected to answer all gues-
tions possed in the evaluation of brain tumecrs cof chilé-
hocd, however radionuclide cerepbral periusion and static
imaging are accepted screeninc ©procedures that are

now widely used with no patient morbidity.
Y ¥

Children with the earliest of neuroleogic symptoms
or behaviour disorders can be studied. Tumors involving
the ©brain parenchyma, Dboth primary and metastatic,
and thoss of nerve sheath origin,such as acoastic nsuro-

mas, are probably visualized on static imaging because
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f entery of racionuclide intoc the tumor c
This radionuclide accumulation in the <umor cell occurs
cradualliy over a period cf time o©of maximum tracer accu-
melatien which may Dbe 3 c©r more hours. .This is, 1in

part, +the reason for doing deslayed imaging for brain

tomor detection. Desending cn the blood supply, tumors
ci the =zZraln parenchvma ard those of nerve shezith mav

cr may nct be ss2en on the zlood filow study.

2Rrain isotcpe scan, also plays an i1mportant role
in the postoperative period in demonstrating the resolu-
tion o©f the lesions, the response to therapy and the
evaluaticn of new lesicns.

This essay reviews those instances where radio-
nuclide brair imaging has shown particularly good specifi-
city; in addition, Thighliichts the use of brain isctepic
scan in the diagnosis of intracranial neoplasms of child-
nood. Serial scintigraphy will be demonstratec 1rn some

evaluable cases.
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11- ANATOMY AND PHYSIOLOGY

OF THE BRAIN
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Anatomy and Physiclogy of the Brain:

The Zfunctions of

oz bothr

syszem is

the rapid activities of it which include muascular

ticn, ©parceciicn vistal =svents
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bedv's higher functions; mest of the

is in the cerebral hemispheres.

Cerebral Hemispheres:

-

E okl

large portiorn of the brain is made oF

cerebral hemispheres, they are separated by the

dinal cerebral fissure. An the

axtension of

forms <+<he falx cerebri which projects into the

dinal cerebral fissure. The cerebral

dorsclateral, medial and basal surfaces, which

many crocves known as fissures and sulci.

of <the the grooves is known as

tions, o©or gyri. cerebral hemispheres are

into 4-lobes: Frontal, parietal, ocecipital,
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The lateral cerebral <issure separates the temporal

from the frontal lobe. The central sulcus (Fissure
of Rolando!ssparatas the <Zrontal from the parietal
lobe; the occipital lobe is separated from the parietal

lobe by <the parietal occipital fissure which passes

alcng the medial wrfazce of <The pesterior porticn of

the cerebra. ‘hexisphere. The cerebral cortsx has  an
. . 2 - . .

area of azappreximately 22C,000 mm®, arna nco more tnan

ons +hnird of +“hkis area lies on <the £free surface or

crown ©oF the convelutions.

The total number of nerve cells in the human
. . o - 9
cerenral cortex has been estimated at Dbetween 7X10
g . R
and 14X10°. There are approximately 200 millicn nerve
Zihreg +that are received from and projected to the

lower levels of the nervous systam.

Functions:
The posterior peortion of tne ZIrontal lobe, the

sc called prefrontal cortex of man; affects the motor

system. This posteriecr porticn is called the motor
cor-ex, and it conirols discrete voluntary movements
of skeletal muscles. BRoth +the right and lelt siaes
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of the motor cortex control each thers. The parietal
lobe receives the somatic sensory messages and 1t Is

so the part of <the brairn =that receives sensations

=

ot

a
of s-ereoperception and can discriminate between differen-
ces in weight, texture and position. The temporal lobe

ig concerned wiith nearincg and it is necessary to racognizs

arnd crganize langauge. The occipital lobs 1s Tainly
ralated to visign. The nerve ZIZibres *that end 1n tne
cerebral cortex cross in the brain stenm; thereilore

lesicn in the left side of the cerebral cortex is recog-

nized in the opposite extremities.

Basal Ganglia:

They are masses of ray matter situated deep

within the cerebral hemisphere.

Function:

They exert an important regulating and controll-
ing influences on motor integration. This area of the
brain may also inhibit <comatic reacticns initiated

by the cerebral ccrtex.

Thalamus and Hypothalamus:

The +thalamus is a large oveid gray mass located

<
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