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Computerised axial tomography and acute
neurological problems of childhood
R. E. DAY, J. L. G. THOMSON, AND W. H. SCHUTT

From Frenchay Hospital, Bristol

SUMMARY The results of computerised axial tomography (CAT) in 80 children with neurological
symptoms and/or signs of less than 3 months' duration are discussed in relation firstly to intracranial
pathology and secondly to clinical presentation. 26 children had intracranial space-occupying lesions
(tumour, abscess, haemorrhage, infarct). CAT was abnormal in 25 of these and diagnostic in 18.
A further 20 children had meningitis or encephalitis, and CAT was abnormal in 12. In contrast with
this high rate of scans showing pathology, CAT was abnormal in only 4 of the remaining 34 children
who had less definite or no intracranial disease.

Analysis of clinical presentation showed that 42 of 69 children presented with persisting neurologi-
cal signs and of these, 25 had an intracranial space-occupying lesion and 29 had abnormal CAT.
Only 5 of 27 children who had symptoms alone or signs lasting less than 24 hours had abnormal
CAT, and no intracranial lesion requiring specific treatment was missed. CAT is useful for demons-
trating the site, size, and nature of many lesions. The scan may not initially be abnormal in brain
stem gliomas and in small subdural collections of fluid.

Computerised axial tomography (CAT) is valuable
in diagnosing intracranial pathology, and often
demonstrates the nature and extent of a lesion.
Clinically it is equally useful for its ability to exclude
certain conditions. CAT is also used to monitor
hydrocephalus and tumours. In some conditions it
may give more information than investigations pre-
viously available or thought justified (Harwood-
Nash and Breckbill, 1976; Baker, 1976). CAT is non-
invasive, easy to perform, and does not require
admission to hospital. The clinical situations in
which it is useful in childhood have not yet been
defined. This paper studies its value in a group of 80
children presenting with acute neurological symp-
toms or signs.

Method

All children aged 0-15 years who had CAT in the 2-
year period 1974-1976 at Frenchay Hospital, Bristol,
were studied.

Results

465 children had 632 CAT examinations. These have
been divided into groups as shown in Table 1. 83
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Table 1 No. of children having CAT in 2 years

No. ofpatients No. of CAT scans

Hydrocephalus or macrocephaly 152 248
Chronic neurological disoraers 153 166
Acute neurological disorders 83 113
Head injury 47 62
Other 30 43
Total 465 632

patients presenting with symptoms and/or signs of
less than 3 months' duration were analysed and
children with hydrocephalus or head injury excluded.
2 could not be traced and CAT was unsatisfactory in
1. The remaining 80 patients were divided according
to the final diagnosis (Table 2) as well as on the basis
of clinical presentation (Tables 3 and 4). We discuss
the value of CAT in various pathological conditions
in part I of this paper and its value in relation to
clinical situations in part lI.

PART I CAT FINDINGS RELATED TO DIAGNOSIS

(A) Tumours. 13 children with primary intracranial
tumours (Table 5) and 1 with a secondary meningeal
tumour were found. 3 had supratentorial tumours
and in each of these CAT was diagnostic and no
further investigation was performed before surgery.
There was enhancement with Conray in each case
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Computerised axial tomography and acute neurologicalproblems of childhood 3

Table 2 Diagnosis in children presenting with acute neurological disorders

CAT
Other

Abnormal but Doubtful neuroradiological
Diagnosis n Diagnostic not diagnostic abnormality Normal Investigations

Definite intracranial pathology
(A) Tumours 14 10 3 1 0 7
(B) Infarcts 5 3 2 0 0 3
(C) Haemorrhage 4 3 1 0 0 4
(D) Abscess 3 2 1 0 0 2
(E) Meningitis 7 0 5 1 1 2
(F) Encephalitis 13 0 7 2 4 7
(G) BICH 4 0 0 3 1 0
(H) Coma 4 0 1 2 1 2
Indefinite intracranial pathology
Hemiparesis? cause 2 0 0 0 2 1
Epileptic fits 9 0 1 2 6 1
Headaches including migraine 6 0 1 0 5 1
Psychological disturbance 9 0 1 0 8 1
Total 80 18 23 11 28 31

BICH- benign intracranial hypertension.

Table 3 Patients with no abnormal neurologicat signs for more than 24 hours

CAT

Total Normall Other
Symptoms no. doubtful Abnormal investigations Final diagnosis

Headache and/or vomiting and/or lethargy 9 8/1 0 1 isotope scan Psychogenic 6
alone ?abnormal ? 3

Headache, fever, drowsiness 3 2/0 1 low density area Encephalitis
Glandular fever
Encephalitis

Episodic disturbance with symptoms 10 8/2 0 Idiopathic epilepsy 3
or signs <24 h Febrile convulsions 2

Migraine 2
Tuberosclerosis I
? 2

Episodic disturbance with symptoms >24 h 5 1/0 2 dilated ventricles AEG abnormal Epilepsy
CSF protein 0-8 g/l Psychogenic

Encephalitis
1 asymmetrical ?

ventricles
I dilated ventricle CSF normal Meningeal secondary tumour

AEG= air encephalogram.

Table 4 CATfindings in patients with abnormal neurological signs

Definite intracranial pathology Indefinite intracranial pathology

Signs n Tumour Infarct Haemorrhage Abscess Total Encephalitis BICH Vascular Cerebritis Total

Papilloedema alone 7 1 AD 2 AD 4 1 A 3
1 A I N 1 (N)

Ataxia 12 7 AD I A 9 2 A 3
1 (N) I N

Cranial nerve palsies 6 1 AD 1 1 N 1 N S
1 (N) 2 (N)

Hemiparesis 17 1 AD 3 AD l AD 2 AD 11 1 A IA 6
2N-sA lA IA IN 2N

I (N)
Total 42 13 5 4 3 25 10 4 2 1 17

N= normal; (N)= doubtful abnormality; A =abnormal; AD =diagnostic.

and the cystic nature of the tumour was shown in 2.
6 children had cerebellar tumours and in each of
these CAT was diagnostic of a malignancy; however
n 4 of them further investigation was performed

before surgery (Table 5). CAT also demonstrated
the associated lateral and third ventricular dilata-
tion. There was enhancement with Conray in 5
patients (Figs. 1, 2).
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4 Day, Thomson, and Schuftt

Table 5 Primary intracranial tumours

CATfindings

Lateral Density of Enhanced Other
Type of tumour n ventricles mass by Conrav inivestigations

Cerebellar medulloblastoma 4 Dilated High 3 yes (I not I RCA
given) I Myodil ventriculography

ependymoma I Dilated High Yes Myodil ventriculography
astrocytoma I Dilated Cystic Yes Myodil ventriculography

Cystic astrocytoma pons 1 Dilated Low Yes No
Brain stem glioma 3 Normal Low No AEG

Slight dilatation Low No Myodil ventriculography
Normal Isodense Slight AEG

Ependymoma cerebral hemisphere I Displaced Cystic Yes No
Glioma basal ganglia I Displaced High Yes No
Glioma cerebral hemisphere I Displaced Cystic Yes No

RCA=Right carotid arteriogram.

The 4 brain stem tumours were more difficult to
diagnose. One child had a cystic astrocytoma of the
pons clearly seen on CAT 6 weeks after the onset of
symptoms. The second child, who had CAT 3 weeks
after the onset of symptoms, showed a little uptake
of Conray in the brain stem, which was still con-
sidered to be within normal limits at the time (Fig. 3).
However, air encephalogram (AEG) 10 days later
showed displacement of the aqueduct and 4th ven-
tricle consistent with a brain stem tumour. The third
and fourth boys each presented with a hemiparesis
and cranial nerve palsies. CAT performed 10 days
and 3 weeks, respectively, after onset of symptoms
was normal in each case. Repeat CAT 4 weeks later,
however, showed a small low density area in the
brain stem and investigation with AEG and myodil
ventriculography, respectively, confirmed the brain
stem swelling and showed posterior displacement of
the aqueduct and 4th ventricle, consistent with the

diagnosis of brain stem glioma. Diagnosis in the
third boy was confirmed at necropsy. The child with
meningeal tumour deposits secondary to an un-
differentiated tumour in his neck showed mild dilata-
tion of the ventricles consistent with a meningitis but
the meningeal deposits shown at necropsy 18 days
later were not seen on the scan.

(B) Infarcts. 5 children had cerebral infarcts. In 3
these were in the territory of the middle cerebral
artery and 2 showed the classical wedge-shaped low
density area (Fig. 4). The third child with congenital
heart disease showed bilateral low density areas with
dilated ventricles 6 weeks after the first episode of
arterial occlusion. The fourth and fifth children had
infarcts in the territory of the anterior cerebral
artery. One showed areas of mixed density and the
possibility of a tumour was disproved histologically.
The high density was presumably haemorrhage. The

Fig. I Medulloblastoma.
(a) High density mass in

00F ffi i##|g. < .- * the posterior fossa. (b)
Highlighting with Conray.
Note associated dilatation
of lateral ventricles.

(b)
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Computerised axial tomography and acute neurological problems of childhood 5

Fig 2 Cerebellar
astrocytoma. (a) Large
cystic lesion in posterior
fossa with central mass.
(b) Enhanced by
Conray.

(b)

fifth child showed the expected dilatation of the
ventricle on the side of the lesion as the scan was

done 3 weeks after the onset of symptoms. Conray
given in the fourth and fifth cases showed some

enhancement in the latter. This is known to occur in
infarcts particularly if the scan is delayed for 1 week
after onset of symptoms, and may cause confusion
with tumours if the lesion is not the classical wedge
shape. Repeat CAT will however differentiate one

from the other. The scan is more accurate than
angiography in showing the extent of infarction but

will not show the underlying vascular obstruction.
Carotid angiography was therefore performed in 2
patients and isotope brain scan in one, all with
negative results.

(C) Intracranial haemorrhage. This was seen with
and without arteriovenous malformations in 4 chil-
dren. 3 presented with a history of headaches, vomit-
ing, and papilloedema without lateralising signs. One
with an 8-day history of headache was found to have
a high density area over the right frontal region con-

Fig. 3 Brain stem

glioma. (a) Note the

mixed high and low

density area in front of

the fourth ventricle

which in (b) shows

enhancement after

Conray.

(b)

(a)

(a)
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6 Day, Thomson, and Schutt

Fig. 4 Cerebral infarct. Low density area in territory
of the left middle cerebral artery. Note associated
displacement of the lateral ventricles to the right with
compression of the left lateral ventricle.

sistent with a subdural haematoma confirmed by
carotid angiography and surgery. No cause was
found.
The second child with a 34 week history was

shown to have a low density area highlighting with
Conray in the occipital region. This was thought to
be a vascular lesion but angiography showed no
vascular anomaly. At surgery an old haematoma was

aspirated and the child remained well. The third
child with a 3-week history of headache had a similar
low density area in the occipital region with circular
highlighting after Conray (Fig. 5). Angiography
showed an angiomatous malformation and led to
successful surgery. It was particularly gratifying that
in these children without lateralising signs CAT local-
ised the lesion, suggested the diagnosis, and deter-
mined the nature of further investigation.
The fourth child presented with a hemiparesis and

CAT showed a large high density mass diagnostic of
a fresh haematoma in the region of the thalamus. It
extended laterally to the vault and medially into the
lateral ventricle (Fig. 6a). Carotid angiography (Fig.
6b) showed the arteriovenous malformation but the
site of the haematoma as shown on CAT indicated
the best surgical approach for removal.

(D) Abscess. 3 children had a surgically confirmed
cerebral abscess. In 2 who were being treated for
meningitis the scan showed displacement of the
ventricles and a large low density area. One child
had an angiogram and an isotope brain scan which
were both abnormal. The other child was operated
on without further investigation.
The third child with sinusitis and a hemiparesis

showed low density areas in the right frontal and left
parietal regions, with ventricles displaced to the left.
This was thought to be consistent with a right frontal
lobe abscess. Carotid angiography however sug-
gested a right parasagittal subdural collection of pus
with cerebral swelling, which was confirmed at sur-
gery. In retrospect the collection of pus was shown

Fig. 5 Arteriovenous
malformation. (a) Low and
high density area in the left
occipital region with
(b) circular highlighting
after Conray. Confirmed
by arteriography.

((
(b)()
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Computerised axial tomography and acute neurological problems of childhood 7

.~~~~~~~~~~~~~~~~.1~ __._ ,_'.-A71EMEk- w~~ A-,

(a) (h)
Fig. 6 (a) Large haematoma (high density) in the region of the left thalamus extending laterally to the vault and
medially into the ventricles. (b) Left carotid angiogram showing arteriovenous malformation but not showing as
clearly as CAT the site and extent of the haematoma.

in the scan, but the appearances were not correctly
interpreted. It should be remembered that both blood
and pus in some instances may be isodense with
brain substance and thus difficult to see. In the case
of intracerebral abscesses, particularly after Conray
when a typical thin white ring shadow is produced,
the delineation of the lesion is more accurately shown
than by other techniques.

(E) Meningitis. This was known to be present in 7
children and CAT was performed because of sus-
pected complications. The aetiology of the meningitis
was viral 1, tuberculous 1, other bacteria 3, leu-
kaemic 2. The reason for performing CAT was per-
sistent papilloedema in 4, continued fever, lethargy,
and neck stiffness in 1, convulsions and coma in the
child with tuberculous meningitis, and facial palsy
in the child with viral meningitis. CAT was definitely
abnormal in 5, with dilatation of the ventricles and/
or excess fluid over the cerebral cortex. Abscess was
excluded in all cases.

(F) Encephalitis. This was a very mixed group clini-
cally as a definite diagnosis was difficult to make.
However of 13 patients, 7 had definitely abnormal
scans. In 4 children low density areas were seen and
in 2 ventricular dilatation, while 1 had asymmetrical
ventricular compression. Of the patients with low

density areas, 3 had further neuroradiological in-
vestigation. In 1 an isotope scan was normal but in
the other 2 isotope scanning and angiography con-
firmed the CAT findings. One child had bitemporal
low density areas suggestive of herpes simplex infec-
tion, but was unconfirmed virologically. The low
density areas demonstrated on CAT indicated areas
of infection and oedema which can usually be dis-
tinguished from abscesses, infarcts, and tumours by
the absence of displacement. Furthermore abscesses
and tumours usually highlight with Conray whereas
encephalitis does not. Only 2 of our patients with
abnormal scans had Conray and neither showed
enhancement.

(G) Benign intracranial hypertension (BICH). This is
a poorly defined clinical entity comprising symptoms
of raised intracranial pressure with papilloedema in
the absence of clinical evidence of intracranial space-
occupying lesion. It usually remits spontaneously.
There were 4 children in this group and 3 had doubt-
fully abnormal scans while the fourth was normal.
One showed low density areas in the right posterior
parietal and temporal regions, suggesting possible
encephalitis or venous infarction associated with
middle-ear disease. The main value of CAT in this
condition is in excluding other pathology such as a
posterior fossa tumour, which before CAT would
have necessitated an AEG or air ventriculography.
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8 Day, Thomson, and Schutt

(H) Coma. 4 patients presented with coma for vari-
ous reasons. One child with Down's syndrome in
heart failure was shown clinically to have raised
intracranial pressure. CAT showed dilated ventricles
and excess cortical fluid. The other 3 had normal
scans and were in coma because of carbon dioxide
retention, diabetic ketoacidosis, and dehydration.

Discussion

Our results show that CAT is frequently diagnostic
in children with tumours (10/14), abscess (2/3), intra-
cerebral haemorrhage (3/4), and infarcts (3/5). There
were only three false-negative examinations (brain
stem tumours), two of which later became positive.
Thus there is an overall detection rate of these con-
ditions at initial investigation of 88% (77% diag-
nostic), rising to 96% if repeat examination is in-
cluded. 64% had further neuroradiological investiga-
tions, this being a further requirement in intracranial
haemorrhage to define the source of bleeding (12 %).
32% had surgery without further investigation and
with more experience this proportion should in-
crease. There was one false-positive scan (cerebritis/
cerebral abscess) which would almost certainly have
been correctly diagnosed had Conray been given.
CAT was diagnostic in all cerebellar and cerebral

hemisphere tumours but initially was diagnostic in
only 1 out of 4 brain stem tumours. Berger et al.
(1976) reviewing CAT in 44 intracranial tumours in
children also found CAT diagnostic in all cerebellar
tumours, but equivocal in 1 of their 2 brain stem
tumours. They concluded that pneumoencephalo-
graphy is still the procedure of choice in suspected
brain stem tumours, but pointed out that CAT may
be helpful in defining a cystic component as shown
in one of our cases. We feel that as an initial investi-
gation of suspected tumour CAT is very valuable as
it demonstrated accurately the size, extent, and con-
tent of the tumour as well as any associated ventri-
cular dilatation and will otherwise indicate the next
diagnostic procedure required.

Cerebral infarcts are an evolving condition and the
CAT appearance depends on the time at which it is
performed. CAT in the early stages clearly shows the
extent and size of infarction, the presence of haemor-
rhage or any mass effect which may be surprisingly
extensive. Subsequently it will show the amount of
resolution with atrophy or cyst formation. Davis et
al. (1975) describe the various CAT appearances of
infarcts and conclude that angiography may be valu-
able early to determine the cause of infarction but
that later CAT is more informative than angio-
graphy or radionuclear scan. Angiography in 2 of
our patients performed 2 days and 3 weeks after
onset was unhelpful. We conclude that the clinical

history and the use of Conray with repeat CAT if
necessary will distinguish infarcts from other causes
of brain swelling.
CAT is particularly valuable in intracerebral

haemorrhage. Scott et al. (1974), comparing angio-
graphy and CAT, concluded that CAT provided
considerable information about the localisation and
extent of the haematoma, the presence of cerebral
oedema, intraventricular clot, and hydrocephalus.
Furthermore, CAT is the only noninvasive method
now available to differentiate an intracerebral clot
from an infarct, which has relevance should anti-
coagulation be considered. In the case of haemor-
rhage, arteriography is required to show aneurysms
which if small will not be shown on CAT (Davis
et al., 1976), and to identify feeding and draining
vessels of arteriovenous malformations (Pressman
et al., 1975). When followed-up over a period of
time, an intracranial collection of blood changes
from high to low density (New and Aronow, 1976),
as shown in 2 of our cases. At an intermediate stage
a haemorrhage may be isodense and it may be diffi-
cult to define the lesion in subdural haematoma
(Davis et al., 1976).

Cerebral infection is a condition which evolves
from an area of oedema and cellular infiltration,
often progressing to an encapsulated collection of
pus. Zimmerman et al. (1976) describe 2 cases similar
to ours in which initial CAT showed a low density
area they described as cerebritis. Follow-up scans
showed the localisation of an intracerebral and sub-
dural abscess cavity. We have found that subdural
collections of pus may be difficult to detect initially
on CAT as the density is often the same as adjacent
normal brain. Consequently, persistent suspicion of
subdural abscess in the presence of a doubtful scan
indicates the need for further investigation with
electroencephalogram, angiography, and even burr
holes. On the other hand, we have found that intra-
cerebral abscesses can be reliably detected on CAT
particularly after Conray.
The value of CAT in meningitis is to show com-

plications, and we agree with Zimmerman et al.
(1976) that CAT is useful in detecting associated
infarcts, abscesses, and hydrocephalus. CAT is not
generally diagnostic in encephalitis, though we have
found patchy areas of low density of inconstant
distribution in several cases of uncertain aetiology.
The characteristic appearance of low density areas
in both temporal regions has been described in herpes
simplex encephalitis (Thomson, 1976) and one of our
cases showed this distribution. Other virus infections
possibly produce a similar appearance (Heathfield
et al., 1967). CAT makes it possible to apply brain
biopsy accurately to the affected area for virological
confirmation.
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Computerised axial tomography and acute neurological problems of childhood 9

PART II CAT FINDINGS RELATED TO CLINICAL

PRESENTATION

It is important to determine in which group of
patients CAT has most diagnostic value. The patients
are divided into two major groups: (1) those with
neurological symptoms alone or with signs lasting no
longer than 24 hours (27 patients); (2) those with
neurological signs for more than 24 hours (42
patients). The children with meningitis and coma are

not included in this section as the primary diagnosis
is made before CAT.

Group 1.
Patients with symptoms but neurological signs for less
than 24 hours (Table 3). 8 of the 9 patients with head-
ache, with or without vomiting, and lethargy had
normal scans. In many of these the illness was

eventually thought to have a psychological basis.
(One scan was doubtfully abnormal but no specific
cause for this was found.) 3 were also pyrexial and
the final diagnosis was encephalitis. 15 patients had
an episodic disturbance, such as convulsions, loss
of consciousness, or dizziness. Of 10 with symptoms
and signs for less than 24 hours, none had a definitely
abnormal CAT. One 6-year-old child with fits and
many depigmented skin lesions was thought to have
tuberous sclerosis, but CAT showed only a doubtful
low density area which was not considered to be
diagnostic. 5 patients had fits with persisting symp-

toms but no signs. One had a normal CAT and was

thought to have idiopathic epilepsy. One child had
fits and had dilated ventricles and excessive cortical
fluid. He had a raised CSF protein and was thought
to have encephalitis. A further boy had a single fit
and continued to complain of headache and lethargy.
Initial CAT showed a slightly large left ventricle
confirmed by AEG and repeat CAT showed no

change. His symptoms were thought to be psychiatric
in origin and were unchanged 6 months later. The
boy with meningeal secondary tumour had fits, and
CAT showed dilated ventricles, consistent with
meningitis.
CAT in these patients excluded other conditions.

Only one patient with definite intracranial pathology
presented with symptoms but no signs. This was the
patient with meningeal secondary tumour in which
the scan was abnormal as described. It is therefore
questionable whether it is justified to perform CAT
in patients without persisting abnormal neurological
signs.

Group 2.
Patients with abnormal neurological signs. Table 4
indicates those patients with an indefinite diagnosis

and those with a definite diagnosis often requiring
surgical treatment. The presentation may be very
similar in these two groups, i.e. papilloedema, hemi-
plegia, ataxia, and it is for this reason that CAT is
potentially most valuable.

Papilloedema. 7 patients presented with papilloedema
as the only abnormal sign and of these, 4 had definite
intracranial pathology (3 intracranial haemorrhage,
1 cerebral glioma). CAT was diagnostic in 3 and
suggestive in 1. The remaining 3 patients recovered
spontaneously. One child with presumed encephalitis
showed a low density area in one parietal region
which was still present with some ventricular shift at
5 days, but had disappeared on the eleventh day.
Isotope brain scan was normal. Of the other 2
children, one diagnosed as encephalitis with ab-
normal CSF, and the other as BICH had no definite
abnormality on CAT. Neither of these children were
investigated further and both recovered fully. CAT
therefore identified those children requiring surgical
treatment and identified the site, nature, and extent
of the lesion.

Ataxia. 10 children presented with ataxia and a
further 2 were described as having an unsteady gait
without a more specific description. 9 had definite
intracranial pathology (1 infarct, 6 cerebellar and 2
brain stem tumours). In all 6 cerebellar tumours
CAT was diagnostic, but one of the brain stem
tumours was not shown. The child with the haemor-
rhagic infarct presented with headache, vomiting,
and unsteadiness. CAT was definitely abnormal but
not diagnostic. The other 3 children recovered fully
and were thought to have had encephalitis or acute
benign cerebellar ataxia. In one, CAT showed slightly
dilated ventricles and the CSF contained 15 WBC/
mm3. In the second, CSF was normal; CAT showed
some compression of the left lateral ventricle which
persisted 8 days later. The third child had a normal
CAT and CSF and was fully recovered within 3
weeks.

Thus, CAT in an ataxic child will show cerebellar
tumours. Brain stem tumours may not be identified
early and if there are associated cranial nerve signs
or the child deteriorates, repeat CAT or other
investigation is indicated.

Cranial nerve palsies. 6 children presented in this
way, only 1 having definite intracranial pathology
eventually identified as a cystic ependymoma in the
right cerebral hemisphere. CAT indicated a tumour
and surgery was undertaken without further radio-
logy. The other 5 children recovered fully (BICH 3,
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10 Day, Thomson, and Schutt

encephalitis 2) and none had a definitely abnormal
CAT. The 3 diagnosed as BICH presented in a very
similar way to the child with the ependymoma, with
papilloedema and 6th nerve palsy, although the
history was shorter in the latter. The 2 children with
encephalitis presented with headache, vomiting,
drowsiness, and unilateral facial weakness. One
child had papilloedema, and 125 lymphocytes/mm3
in the CSF.
CAT reliably distinguished the patients with non-

progressive conditions. However, if cranial nerve
palsies are associated with ataxia or hemiplegia a
normal CAT must be interpreted with caution as
CAT was initially normal in 3 of the 4 brain stem
tumours.

Hemiparesis. 17 children presented with a hemi-
paresis and CAT was diagnostic in 7 (infarct 3,
abscess 2, haemorrhage 1, tumour 1) (Table 4). It
was initially abnormal in a further 4; a presumptive
diagnosis of encephalitis being made in 1 and further
investigation leading to the correct diagnosis in 3
(infarct 1, abscess 1, cerebritis 1). In the remaining
6 patients CAT was initially normal and in 3 of these
further investigation was unhelpful. In one, carotid
angiography suggested a venous sinus thrombosis.
In 2, clinical deterioration led to repeat CAT which
suggested a brain stem glioma, confirmed by AEG.
The 3 children mentioned above in whom initial

CAT was abnormal but not diagnostic are of interest.
Firstly, the child with the infarct had a 3-week history
of hemiparesis when CAT was performed. It showed
the classical appearance of a late infarct-a low
density area with some highlighting with Conray and
dilatation of the ventricle. The 2 children with abscess
and cerebritis had very similar histories and CAT
appearances. One had a hemiparesis in association
with sinusitis and is described in the section on
abscess. The other had orbital cellulitis and angio-
graphy showed a bare area in the same region as the
low density area on CAT. Surgery however showed
only cerebral oedema. Conray would almost cer-
tainly have distinguished these conditions.

Overall, however, CAT is very helpful in associa-
tion with the clinical findings in children with hemi-
paresis, being diagnostic in 41 %. 12 of the 17 patients
had further neuroradiological investigation but this
was helpful in only 5 (brain stem tumour 2, abscess 1,
arteriovenous malformation 1, venous thrombosis
1), unhelpful in 5, and merely confirmed CAT
findings in 2.

Discussion

logy can easily be divided clinically into two groups,
those with and without abnormal neurological signs.
In the group with no abnormal neurological signs
for more than 24 hours are many who would not
previously have been investigated neuroradio-
logically. In none of these patients was unsuspected
intracranial pathology found with CAT, and its
value lies in the reassurance it gives to clinicians
and patients alike. In those with abnormal neuro-
logical signs-papilloedema, ataxia, cranial nerve
palsies, and hemiparesis-CAT provides a safe,
rapid, and relatively nontraumatic way of dis-
tinguishing potentially serious intracranial condi-
tions often requiring specific treatment from those
with a more self-limiting benign cause.

In the 13 children with papilloedema and/or
cranial nerve palsies and no other signs, CAT clearly
distinguished those with tumours and haemorrhage
(5) from those with encephalitis or BICH (8). Before
CAT, the children with no localising signs would
have had air ventriculography or bilateral angio-
graphy. Now even in those with haemorrhage who
still require angiography the side of the lesion is
demonstrated by CAT. In those with cerebellar
ataxia and no cranial nerve signs, CAT again dis-
tinguished those with tumour (6) and infarct (1)
from those with self-limiting conditions (3). How-
ever, the 2 children with ataxia and cranial nerxe
signs both had brain stem tumours and, as discussed
above, one of these had a normal CAT.
Acute hemiplegia of childhood has many causes

(Isler, 1971) and in our 17 cases CAT was abnormal
in 13, 7 showing diagnostic appearances. CAT was
initially normal in 2 children with cranial nerve signs
and hemiplegia who were later found to have brain
stem tumours. It has been the practice to perform
angiography on children with acute hemiplegia but
this procedure is not without risk and may fail to
distinguish haemorrhage from infarction. Normal
angiography also does not exclude a vascular aetio-
logy as emboli may disappear within hours or days.
In 12 of our patients further neuroradiological in-
vestigations were performed but this gave additional
information in 5 only.
CAT is therefore diagnostically valuable in chil-

dren presenting with acute neurological problems.
Only half of the children with neurological signs
required further neuroradiological investigations. In
many cases it provides more information than these
traditional techniques, in particular about the exact
site and size of a lesion. It is certainly much more
acceptable to the child, and can indeed save the
child being admitted to hospital.

Children presenting with histories of less than 3 The CAT scans were performed on an EMI brain
months' duration suggestive of intracranial patho- scanner CT 1000.
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