- IMPACT OF COMPUTERISED

TOMOGRAPHY
ON THE MANAGEMENT OF POSTERIOR

FOSSA TUMOURS IN CHILDHOOD

THESIS

SUBMITTED IN PARTIAL FULFILMENT
FOR THE MASTER DEGREE M.Sc .(SURGERY)

LT .4211

“,

BY Yy,
KAMAL SALIH MOHAMED
" 45 950 M.Ef.ch :
; . . —_*‘-—-..\\ 2 ’1) l Y )
/ ) : \‘\ < € _/

£ 5

-

FACULTY OF MEDICINE

AIN SHAMS u )\l /
S

1984

Central Library - Ain Shams University



TO
THE FATHER OF NEUROSURGERY IN

SUDAEN |

Lr . HUSSEIN ABC SALEH

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



ACKNOWLEDGEMENT

It is with a deep sense of gratitude that
I acknowledge the help and support offered to me by
Professor MAMDCUH M. SALAMA, Professor of Neurosurgery
Ain Shams University during the work. His continuous
guidance, suggestions and criticism have been of great
value. Without his close supervision and unfailing

guidance this work could not have been possible,

Central Library - Ain Shams University



Lae T 1

INTRODUCTION AND REVIEW OF LITERAT- RO

Introduction and Aim of Work. . ......... e ee e e
Historical ., .. ... .ceveucennn. e e
Techrical Aspect, . ......... et ame e et
Normal Scan.. ... ... et e e re e
Ernnhancement, . ... ... ... e e e e ..

Impact of CAT on sther Neurcdiagnostic Procedures
Utitity, Efficacy & Eccromics of CAT

Reliability of CAT

P

tility of CAT in Conditions Simulating Posterior Fossa

TUMOULS . L. ittt s nntemvme s nas s

Current Problems of CAT_ ...

Evaiuation of Fediatric Hydrocephalus by CaAT.. ...

Infra-tentorial Tumours_.. ... e e e e
- Medulloklastomd@s, .. .. u e .- e e e e s
- Astrocytcomas, .. .. e e e e et e e e e .
~ Ependymomas. .. ......... e e
- Tumour Recurrence. .. ... .. ... e e e
~ Haemanglobhlastomas . . ... i e e e
-~ Inrfra-tentoriai Ar.crnocl P
- GL1a30dendrOClidmES L L e a e et e m e
- Cnhcroid plexus papllioma i ocarcinoma. . L., ..
- 2rainstem TamOLrs....... e e e e, e ne e e
- Extra-axizl tumours . .. .. ... e eee e e

. Acoustic Neuromas, .. ... e e e e e
. bosteriocr fossa meningiom ,......... R
. Epidermoid tumours............ e eeee e .
. Dermold tumcurs. .. .... e e e .

Ll o T ol & Lo 111 =

Central Library - Ain Shams University

s = oa s we-

P

Porgr

e e D WD D T T @~ B W
OO 0O @™ 3 o= I o de = R T Ry . TS R &2 N |
on [¥'8] L

i
o}
~1



| R ate Y- V- o) + SRR
Summary 2nd COnClUSION. .. ..ve.ceenesramnesroareneaseanans
R R =D e T oL < - T

ArEDiC SOMENELY L . it vt s v v tn s ae oa st aamnme s m s e e

*oH oW Kk T W

Central Library - Ain Shams University

b



INTRODUCTICON AND REVIEW OF LITERATURE

Central Library - Ain Shams University
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HISTORICAL

Computed-Aided back projectiorn has beer used in imeage
construction in a number of fields including those of electron
microscopy, brain-scanning ané bone density measurement,., Kuhl
and Edwards (196B) successfully applied the method to krain
scanning in transversge axial plane, However, the first succ-
essful demonstration of intracrainisl anatomical structure
was achieved by Hounsfield (1973j, the originator of the
concept that the use of computcr could permit recovery of
large amount cf information concerning soft tissue which
hitherto had been lost, due to superimpositior of data and
insensitivity of traditiocnal methods of recordinc radiographic

image, qucted in Ambrose et al (1975),

The technigque and the equipment were the result of the

research irnitisted in 1969 by the Central Research Laboratories

of E.M, 1., Lt3,, England. This resgearch wes a ~oirnt project
with the department of Hezli<h ani Sociz) Security, as a rfsult,
a3 clinicaliy practical syster has beern ir use, The prorciyre

ouicral condltiorns at Atvirscr-porley's Heospital for approxis-
at=iy 1€ mertins refore the clainical results were mage puklic
&t the ARrroal Corgress of British Instiltute of Fadiology orn
Apral 1%, 1972, bty Arbrose J, reuvioracicliocist in the anove

mentiores hogpited ,9277F 0 a1r Sutto. (196G,
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In Octebker 1973, only two EMI scanners have been operat-
ing for any length of time in North America, The first was
installed at Mayo Clinic in June 1973, and the second at the
Massachusetts General Hospital in July the same year, Backer

and his co-workers (1974).

So obvious and so vast were the potentials of the
method in cerebral work that, by 1979 over one thousand of
these expensive machines were in use, each costing about
250,000 Pounce Sterling. At the same time in 1979, it
resulted in Nobel Prize for Medicine being awarded jointly to
Dr, Hounsfield and Professor A_M, Cormack guoted in Sutton
(1980). Now most of the early machines which were dictated
head scanners have been largely taken over by body scanners

capable of head scanning as well, Parker (1980),

In Egypt, the fairst E.lM.I. was installed in 1979 by
late Professor Talat Abd El Hamid, Professor of Neurology,
Air Siiams University; Cairo, Since then cther units have

Teer, anstzllerd, Salama (19821,

Central Library - Ain Shams University



——— o — . ———

Current CAT machines employed narrow beams of X-rays in
parallel planes_. After trough the head, these are detected by
sodium iodide crystales and the electrical signals fed into
a computer, A complex algorhythm causes these thousands
of tiny electrical signals to be interpreted as X-ray ab-
sorption values for some 20,000 points in each of the two
adjacent. parallel planes, These digitized bits of informa-
tion can be displayed as corresponding shades of gray on an
oscilloscope, thus producing a black-and - white (or colour)
picture of cross sections of the cranium, High X-ray absor-
ption values are printed as white and low values as black,
just as in conventional radiographs. The major difference is
that very small vartations in absorption can be shown so that
structures nct visible on plain roentgenograms, such as ven-
tricles, sulci, blood ciots are readily shown by the CAT, as
white, tlack, or different shades of gray. This information
15 also magnetically reccrdeé crn videotape for permanent
storage (Fig.(l#.f .. The manner in which the eguipment fun-
ctions nas keer decscrihed in several reports, [(Baker et al .
1974: New et al 1974; Baker et al 19757 ['vregemar ¢t al,
1975 New 1975: RAlainis et nl 1976 Dyment et al 1976

Bechmar. et ol 1977 Parker 198C; Sut<orn 19
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he starndard positiorn fcr the head scanning makes a 1C
cegrees ancle with the anthropomorphcologic line, This lire
connects the supericr aspect Of the external suditory caral
to the inferior lateral margin of the orkit, Its angle is
arproximately 10 decrees caused to the orbito-meatsl or

O0-M line, This position allows for the examinaticn of the
posterior fossa, New et al (1974, Therefore, the chin mast
be depressed sufficiently tc zliow this new line to be parallel
tc the CAT X-ray beam, This position allows for examination
of the superior aspect of the posterior fossa., For brairn
study the patient should be examined from skull base %o

vertex 'Fi3.7 a,:.

Tre scar 2% the mi.-fziicl vinw we: opriained with the
zrihrcromornnelooac lire parsllel o o+ne CAT x-ray bezr it
TLTYICL LAY L EBIYIIDrlEte Lot €T.ly 2D tre milalls ozl onose-
~e.rlor infuracr rorticn ©f wne Jsse 7 gelll, Fig, 00, The
forar<: W74 E ENDWDI LIl 1TE rmiTac, e medSulle oer o

cererrllar Torel:s Can Le ZETILEtrETOY I Z2JusTing the wiTniow
leved an: the wiith of trh scancor Gicnlzs Criee 2f ~hve =z=avar-
Lnmufe ol whis LIl-w oI % nroceovanr of Cacoiur focsszz,  The
ATLEY TiCraL len Dl Bl llel aptiToT wLE.aalizotiorn of o .
TEGL LT wIthial s .parisreositicrn ¢f the crtaire rezse of whc skoll,
S AR S ) T ML ILLTe mio. AT.LurITroto tte T 1Tl

- R = - e or
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lateral fossae of the inferior petrosal sinus, pevsner

{1978), (Fig.4 |.

On routite brain scan {with the O 4+ 10 degree line
parallel to the CAT X-ray beam) demonstrates the mid portion
of the posterior fossa, The fourth ventricle will appear
approximately halfway between the dorsum sellae and the
internal occipital protuberance, The cerebello-pontine angle
and pre-pontine cistern should be symmetrical {(Fig.5).

Mass lesions involving the fourth ventricle intrinsically

or the vermls or the pons itself produce a decreased pre-
potine cisternal space as a result of mass effect, According
to Pevsner (1978) shifft of the pons to the controlateral
side is an indication tc an extra-axial mass in the cere-
bello-pontine angle (CPA}, Segall et al (1982) found that
the sagittal dimension of the pons is less than that of
structures behind the fourth ventricle in normal children,
They stated that any altration of this ratic on axial scan

cannot re accepted as normal,

Wwhen ar adequate study of the posterior fossa in a
child has been performed, Segall and his Co-wcrkers 1982,
stated that the fourth ventricle should always be seen,
Furthermore, at least one slice, a rounded configuration of
the fourth ventricle {convex anteriorly) may be appreciated
(Fig., & ). Thus, as stated by pevsner (1978} cerebellar

and CPA lesiocns gererally cause partial ccllspse of the
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tne corvexXlty faTing the silde Sppnosiie tre lesior Fagl 7.
Thne rralrn ster wilin tre lower ~ortiso ofF whe croral anAd
amDlent Clstorns surrcundlng it are wisualizes witn seila

turcic® ‘with the - 5 (egrees iire paralle! to the CAT X-ray

The oasilar artery car be appreciated within the pon-
tine cisterr at the level of <he dorsum sellae 'Fig. s

Segall and ris colleaques fcuni that the ventral surface of
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f 1 nect prelect anterior to the ventral surface
of trne basilar artery on axial CAT in 88 patients in whom
contrast CAT was performed. In most cases the basilar artery
was 1in contact with pons while projecting in front of it.

In twd> instances, the nasiiar artery appeared to bte free

within the pcntine cistern, 3egall et al., 1982 .

Accoriing to Zee, Sewall and others (1978', it was

pessible to 1dentify the melalla colongata by 1dentifying

surrsuniing So.id in the perimedallary cisternst i o0 rercer
cert =>f Zases, and tne vallecula was [£ss - fter seen. mizh-
resclitlcn slanners srowld 1mprove 1den-ificaticn of wrese
normal anatimic strugtures, gquoied i-n Segall =t zl., 1982,

In instances of cerebellar mass lesiors, _pward hern-

iation of cerebellum can occur which immediately produces

rt

narrowing of the guadrigeminal cistern ana compressicn 2f the
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