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Abstract

Cfanial computed tomographic (CT) scans obtained from 40
pediatric patients with infantile spasms were assessed in rela-
tion to the presumed etiology, ACTH therapy, and long-term mental
outcome. Fifty-five per cent (22/40) of cases had abnormal
findings on CT scans. The major structural changes on CT scans
were generalized brain atrophy (type I with 5 subtypes) and
ependymal calcifications (type II). A wide diversity of etiolog-
ic factors including structural anomalies, tuberous sclerosis,
and perinatal and postnatal brain damage were identified. Six
patients, in whom serial CT-scannings were performed before and
after ACTH therapy, had worsening of cerebral atrophy which was
reversible in all but one after stopping the ACTH therapy. No
clear correlation was found between findings on CT scans and
seizure outcome. Ninety-two per cent of cases showed some degree
of mental and developmental retardation; 67 per cent (12/18) of
the patients with severe mental retardation had abnormal findings
on CT scans. CT-scanning of the brain was found to be a valuable
tool for the examination of the underlying structural abnormali-
ties in children with infantile spasms. The data presented may
also be useful for the design and interpretation of therapeutic

drug trials in patients with infantile spasms.




Key words: infantile spasms, cranial computed tomography, cere-

bral atrophy, ACTH, developmental quotient
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Presumed etiology of infantile spasms

Etiology Number of patients
Group I Group II
Prenatal
Microcephaly 1 2
Tuberous sclerosis 3 1
Positive family history 3
for infantile spasms
Perinatal
Asphyxia 2 ¥
Low birth weight infant 3 1
Postnatal
Intraventricular hemorrhage 1
Acute encephalopathy | 1
Acute encephalitis 1

Idiopathic




Table 2. Classification of 6T findings
Type 1 brain atrophy
A diffuse cortical atrophy
B bilateral dilatation of lateral
ventricles (subcortical atrophy)
. C A + B
D A+ B 4 sabecortical low density
areas
E A + B + widening oFf cisteérns
surrounding brain stem
Type 2 subependymal calcifications

Type 3

normal




Table 3: CT findings of

40 patients with infantile spasms

GClassiftieation ot
CT findings

Total

Presumed etiology

Prenatal

Perinatal Postnatal Idiopathic

Brain atrophy
A

Type 1

Type I Subependymal

calcifications

Type I Normal

‘Total
% abnormal CT

18

40
55.8 %

10
80 %

12

7 4
57.1 % 15.8 %

19
36.8 %

Figures in Table indicate the number of patients.




Table 4. CT Findings in relation to presumed etiology in Groups I and II

Classification of

Presumed etiology

CT findings Prenatal Perinatal Postnatal
GroupI Group II Group I Group I Groupl Group II

Type 1 Brain atrophy

*

Type 1I Subependymal
calcification
Type I Normal

Total 4 6 5

Figures in Table indicate the number of patients.




Table 5.

CT findings in Group I

CT.findings

Presumed etiology

Total Prenatal

Perinatal Postnatal Idiopathic

Abnormal
Normal

% Abnormal CT

14 3
9 1
60.9% 75.0%

4 2 5
1 0 7
80.0% 100% 41.7%




Table 6. CT findings in Group II
Presumed etiology
CT findings Total Prenatal Perinatal Postnatal Idiopathic
Abnormal Al 5 0 1 2
Normal <) b4 2 1 5
% Abnormal CT 47.1% 83.3% 0% 50.0% 28.6%

o




Table 7. Results of ACTH therapy

Apparent brain atrophy on CT*®

Age Presumed Total doses Before End of After Duration
Case (months) etiology of ACTH (mg) ACTH therapy ACTH therapy ACTH therapy of ACTH
(months)

1 7 Tuberous 5 0 =l= 0 1L
sclerosis
2 10 Tuberous 2ai5 0 + 0 6

sclerosis
3 4 Idiopathic 6 0 +++ ++ + 10
4 5 .  Idiopathic 6 0 & 0 4

5 12 Idiopathic 3.5 % ++ 0 19

6 11 Idiopathic 3.5 0 + + 0 5

* Apparent brain atrophy on CT :0, no atrophy; +, slight atrophy; ++, moderate atrophy; +++, marked atrophy.



Table 8. Relationship between CT findings and developmental outcome in spasm-controlled patients

Presumed CT No. of Initial DQ Follow-up DQ
etiology findings cases| > 80 79-50 < 49 >80 79-50 < 49
Prenatal Abnormal 0
Normal 0 v
Perinatal Abnormal 3 1 2 3 2
Normal 1 1
Postnatal Abnormal 2 2 2
Normal 0
Idiopathic | Abnormal 3 1 2 2 1
Normal 6 2 4 2

DQ, developmental quotient




Table 9. Relationship between CT findings and developmental outcome in spasm-uncontrolled patients

Presumed CT No. of Initial DQ Follow-up DQ
etiology findings | cases > 80 79-50 < 49 > 80 79-50 < 49
Prenatal Abnormal 8 2 3 3 4 4
* Normal 2 2 2
Perinatal Abnormal 1 1 1
Normal 2 2 2
Postnatal Abnormal 1 1 1
Normal I i il
Idiopathic Abnormal 4 1 =
Normal 6 2 4 1 4 1

DQ, developmental quotient




Legends

Fig. 1. Representative cranial CT-scans in infantile spasms:
Type IA, diffuse cortical atrophy of the anterior and lateral
lobes of the cerebral hemispheres; type IB, bilateral ventri-
ular dilatation; type IC, diffuse cortical atrophy with dilata-
tion of bilateral cerebral ventriqles; type ID, diffuse cortical
atrophy with subcortical low density area associated with
di]atatisﬁ of bilatgral cerebral ventricles; type IE, diffuse
cortical atrophy with dilatation of bilateral cerebral

ventricles and widening of cistern surrounding the brain stem;

type II, subependymal calcifications.




Serial cranial CT scans of a girl infant with infantile

spasms who developed normally (Case 4): CT on the left

taken at age 5 months old before ACTH initiation was

normal: CT on the center taken at the end of ACTH ther-

apy showed a moderate enlargement of cerebral sulci and
sylvian fissures; CT on the right taken 4 months after
ACTH therapy returned to normal; her seizures were well

controlled and achieved normal development.

Serial cranial CT scans of a girl infant with infantile
spasms who developed severe mental retardation (Case 3):
Left: CT was normal before ACTH therapy; Center, CT
showed a marked low density area in the front temporal
subdural spaces; Right: Slight fronto-temporal low
density area with a marked ventricular dilatation noted

10 months after ACTH therapy. Her seizure was poorly

controlled and mental development was severely impaired.
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