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Clinical Significance of I-123 IMP Brain SPECT in Children with Brain Diseases

Teruo Takishima, Kikuo Machida, Norinari Honda, Toshio Mamiya,
Taku Takahashi, Tsuyoshi Kamano and Noriko Hasegawa
Department of Radiology, Saitama Medical Center, Saitama Medical School
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Single photon emission computed tomography (SPECT) of the brain using N-isopropyl p-1-123-
iodoamphetamine (I-123 IMP) was performed in 43 children with suspected brain diseases. Forty-three
children (25 males and 18 females), with an age range of 24 days-15 years (mean: 6.6 years), were
included in the study. Six patients were subsequently diagnosed as normal. Early SPECT of the brain
was performed 30 minutes after intravenous administration of 74—111 MBq (2-—3 mCi) I-123 IMP
using a rotating gamma camera equipped with a 30-degree slant hole and medium energy collimator.
Transverese images were reconstructd by Shepp-Logan filtered back projection method with
attenuation correction after spatial filtering using an 8th order Butterworth-Wiener filter. Findings of
I-123 IMP SPECT were compared with those of X-ray computed tomography (CT) and electro-
encephalography (EEG). The results showed that 1) In I-123 IMP SPECT, abnormality was found in 30
out of 37 children with brain diseases. The incidence of abnormal findings in the 37 patients was 81%
in I-123 IMP SPECT, 61% in X-ray CT, and 78% in EEG., 2) In both cryptogenic and secondary epilepsy,
the incidence of abnormality was higher in I-123 IMP SPECT than in X-ray CT. (70% and 94% vs 50%
and 81% respectively). Epileptic foci detected by EEG did not correspond with defects found using I-123
IMP SPECT in 27% of the patients., 3) In asphyxiated infants, a high incidence of abnormality was
observed on both 1-123 IMP SPECT (86%) and X-ray CT (86%). In conclusion 1-123 IMP SPECT is a
clinically useful examination in children with brain disease.
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Epilepsy

Infantile asphyxia
Encephalitis

AVM (Postoperative)
Tuberous sclerosis
Craniocerebral injury
Moyamoya disease
Transient ischemic attack
Cerebral damage due to near-drowning
Cerebral palsy

Febrile convulsion
Normal controls
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Table 2 Positive detection rate of '*I-IMP SPECT, CT and EEG in

children with cerebral disease

Positive detection rate %

CT EEG
Epilepsy 70(7/10) 50(5/100 100(10/10)
Infantile asphyxia 86(6/7) 86(6/7) 100 (3/3)
Encephalitis 83(5/6) 50(3/6) 50 (3/6)
AVM (Postoperative) 100(5/5) 80(4/5) 75 (3/4)
Tuberous sclerosis 100€2/2) 100(2/2) 50 (1/2)
Craniocerebral injury 100(2/2) 100(2/2) 100 (1/1)
Moyamoya disease 100(1/1) 100(1/1) 100 (1/1)
TIA 100(1/1) 000/1) 100 (1/1)
Near-drowning 100(1/1) 100(1/1) 100 (1/1)
Cerebral palsy 000/1) 0 (0/1)
Febrile convulsion 000/1) 0 (0/1)
Normal controls 000/6) 0 (0/6)

Numbers in parentheses are the number of positive cases and the number of
patients. Abbreviations : EEG : electro-encephalogram ; CT : computed tomogra-
phy of the brain; AVM : arteriovenous malformation ; TIA : transient ischemic .
attack ; Near-drowning : cerebral damage due to near-drowning

SERL 24 3 A25A




280 R EEEE R [-123 IMP SPECT

T 1B

Fig. | Case of seizure dizorder; ten-week-old
female
A+ CT shows a low density area in the left
temporal region Bilateral frontal hypoperfusion
in this patient is not pathologic because frontal
lobes of infants under 2 year-old are said to have
decreased perfusion™. B: Transaxial *'I-IMP
SPECT reveals an area of hypoperfusion in the
left temporal region.

Fig, 2 Case of arterio-venous malformation ; 11-
vear-old male.
A: A right internal carotid arteriogram (lateral
projection) shows arteriovenous malformation.
B : Post-operative CT shows an area of decreased
attenuation in the right frontal region (arrow). C:
Postoperative "2 IMP SPECT images show per-
fusion deficit in the right frontal region {arrow). 2C
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Fig. 3 Case of asphvxiated infant; 8-week-old
male,

A : CT scan shows low density areas in bilateral
periventricular regions. Generalized decrease in
CT walues of the brain is also noted. B : Transax-
ial **[.IMP SPECT shows generalized hypoper-
fusion of the brain.

Fig. 4 Case of Movamoya disease; S-vear-old . i
female. . ‘t
A : CT shows a focal area of low attenuation in | . ! |1, ¢
the left frontal region (arrow), B: 2LIMP B P
SPECT images show hypoperfusion in the left 3 b
frontal area (arrow). C: A left common carotid
angiogram (lateral projection) shows moyamoya
vessels. Branches of left middle cerebral artery '
are decreased in number, 4C
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