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Sequential 123I-N-isopropyl-p-iodoamphetamine (IMP) 
single-photon emission computed tomography 
(SPECT) was performed in 2 patients with acute infan- 
tile hemiplegia. In both patients, low uptake of IMP 
was detected in the targeted abnormal hemisphere. 
The 123I-IMP-SPECT findings indicative of a patho- 
logic condition persisted even when the clinical find- 
ings and electroencephalographic abnormalities im- 
proved. Because of its sensitivity, noninvasiveness, and 
accurate reflection of the cerebral blood flow distribu- 
tion, 123I-IMP-SPECT is useful in the examination of 
acute infantile hemiplegia and in the evaluation of 
prognosis. 
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Introduction 

Acute infantile hemiplegia (AIH) is a syndrome in 
which a healthy child suddenly becomes hemiplegic with- 
out any obvious cause [ 1 ]. Pathogenetically, this syndrome 
is presumably associated with vascular abnormalities 
[2-4]. In the acute phase, several diagnostic methods, such 
as electroencephalography (EEG) [4], computed tomog- 
raphy (CT) [5], and angiography [2] have been used to 
examine the hemiplegic condition and establish its cause; 
however, problems remain because EEG findings usually 
are not specific enough to determine the cause, CT reveals 
only morphologic changes, and angiography is too inva- 

sive - -  especially lor children --- and can reveal cmly mot- 
phologic chan~es in lhe vessels. 

I q Recently, -~l-N-isopropyl-p-iodoamphetaminc (IMP) 
single-photon emission computed tomography (SPECT) 
has become clinically available 16-81. This technique pro- 
vides an accurate 3-dimensional picture of cerebral blood 
flow (CBF) distribution and is useful in detecting cerebral 
ischemia in the acute phase [7,9,10]. 

A 

Figure l. Patient I: (A) CT on admission: symmetric, slight cortical 
atrophy arm slight ventricular dilatation. (B) MRI 15 days after 
seizures began. T2-weighted image (TR = 3,000 reset. TE = 80 msee) 
demonstrates only diffuse, slight atrophy with no signs q]" int~lretion or 
laterality. 
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Figure 2. Electroeneephalograms of  Patient 1: (A) On admission: d~ff'use, slow waves and repetitive spikes are 
observed in the right occipital region. (B) Twelve days after seizures began: 1.5-3.0 Hz slow waves remain in the 
right hemisphere. (C) Forty-nine days after seizures began." slow waves have disappeared and no epihTtie dis- 
charges are observed. 

W e  repo r t  2 A I H  pa t i en t s  in w h o m  S P E C T  w a s  u s e d  for  

d i a g n o s i s  and  s u b s e q u e n t  e x a m i n a t i o n s .  

Methods 

The thyroid was blocked with iodine tablets before examination. IMP 
was obtained commercially (Japan Mediphysics Co., Ltd.). The SPECT 
scanner was SET-030W (Shimazu) consisting of 3 detector rings, each 
having 128 sodium iodide crystals. 123I-IMP, 1 mCi, was injected into 
a forearm vein. The patient was positioned in the gantry by aligning 
the bottom slice at 2 cm above the orbitomeatal (OM) line, so that 3 
slices corresponding to 2, 5, and 8 cm above the OM line were ob- 
tained 5-20 min after injection, and 3 more slices corresponding to 3.5, 
6.5, and 9.5 cm were obtained after another 15 min. 

Case Reports 

Patient 1. This 10-month-old boy was born at term with no perinatal 
complications. He developed normally and had no neurologic disorders 
until the onset of AIH. His paternal uncle had died during the infant's 
neonatal period of undetermined cause. 

On the day before admission, the child developed a cough and rhin- 
orrhea; on the morning of admission, he had a fever and diarrhea. That 
evening he had left clonic hemiconvulsions which continued for 30 
rain and were followed by postictal disturbed consciousness. Three 
hours later, left hemiconvulsions recurred and the eyes deviated to the 
left. Phenobarbital (100 mg) was administered by a local physician. 
Three hours later, the seizures subsided but the patient did not respond 
to his name and did not move his left arm or leg. 

He was admitted to our hospital 7 hours after the onset of seizures. 
Temperature was 38.4°C. He did not cry but did move in response to 
pain. His face was apathetic and his eyes deviated to the left. The left 
extremities were flaccid and deep tendon reflexes were diminished on 
the left side. Neck stiffness was absent. Examination of blood, serum, 
urine, and cerebrospinal fluid (CSF) revealed no abnormalities. CT 
revealed slight cortical atrophy and slight ventricular dilatation with no 
lateralization (Fig IA); contrast-enhanced CT demonstrated no lesion. 
Magnetic resonance imaging (MRI) demonstrated slight cortical atro- 
phy, slight ventricular dilatation, and no pathologic lesions (Fig I B). 
Subsequent CT also revealed no change when compared to the pre- 

vious scan. Diffuse slow waves and repetitive right occipital spikes 
were observed on EEG (Fig 2A). Three days later, the fever ceased and 
erythema appeared. Exanthem subitum was diagnosed. The left hemi- 
plegia gradually improved so that his left arm could move clumsily. 
Thereafter, this clumsiness disappeared. Twelve days after admission, 
EEG and 1231-IMP-SPECT were performed. EEG still disclosed slow 
waves in the right hemisphere (Fig 2B) and the 123I-IMP-SPECT re- 
vealed low, diffuse uptake of IMP in the right hemisphere (Fig 3A). 
Visual evoked potentials, somatosensory evoked potentials, and audi- 
tory brainstem responses were normal. Seven weeks after onset, EEG 
was normal (Fig 2C); however, the subsequent 123I-IMP-SPECT re- 
vealed that a low uptake area remained in the area of the right anterior 
cerebral artery, although the laterality was markedly improved (Fig 
3B). Seven months after onset, ]231-IMP-SPECT demonstrated marked 

improvement; the low uptake of IMP in the right middle cerebral artery 
was unapparent, although the low uptake area remained in the area of 
the right anterior cerebral artery (Fig 3C). 

Patient 2. This ll-month-old girl was the first of twins born at 34 
weeks gestation, weighing 1,945 gin. There were no perinatal com- 
plications. She developed normally and there were no neurologic disor- 
ders until the onset of AIH. Family history was unremarkable. Eleven 
days before admission, she had fallen down a stairway from the second 
floor to the first floor and had cut the right side of her forehead. Her 
family physician observed no signs of intracranial hemorrhage. Five 
days before admission, her temperature rose to 39.5°C and she began 
to vomit. Vomiting was followed by brief, generalized clonic seizures 
every 3 sec. Her eyes deviated to the upper right. Four hours later, the 
seizures had changed into right hemiconvulsions with persistent eye 
deviation; she then was transported to our outpatient clinic. 

She had right hemiplegia and could neither sit nor roll over. CT 
revealed compression of the trigone of the left lateral ventricle which 
may have been due to mild edema in the left hemisphere. Phenobarbi- 
tal (40 mg/day) was administered. Two days before admission, her 
lever had dissipated and erythema had appeared. Exanthem subitum 
was diagnosed. The right hemiparesis improved the next day; EEG 
revealed 6-waves in the left hemisphere (Fig 4A). 

She was admitted to our hospital because of prolonged right bemi- 
paresis. She was alert and the right extremities were flaccid. Deep ten- 
don reflexes were symmetric. The liver was palpable 4 cm below the 
costal margin. There were no other physical abnormalities. Blood, 
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Figure 3. /2~I-IMP-SPECT ~/ PatieHt I. Slices ~trc _¢.5.5.0. t~.5, and 8.0 ~ m ubove the OM line. 1he red-t~) him. ,~r~',l., a . . ,  

indicative of  high-to-low IMP uptake, respectively. (A) Twelve days cff:ter seizures began." IMP uptake is diffusely low in d~c 
right hemisphere. (B) For~'-six days after seizures began: IMP uptake laterality has markedly improved, but Ion' uptake 
remains in the right anterior cerebral artery region. (C) Six months after seizures began. tow IMP uptake in the right 
middle cerebral artery region has disappeared, hut that in the right anterior cerebral artery reeion (superior b'ontal ,evru~) 
rentains, 

Figure 5. t2JI-IMP-SPECT <if'Patient 2. (A) I"weh,e days aider seizures began: IMP tq~take is low m the h~[i parietal Iolw. 
o(cipital lobe, part ~?]" the temporal lobe, and basal ganglia, e~we('ially in the thalamic region. (B) Thirty-nine daya after 
seizures began: no lateralio' in the thalamus and IMP uptake remains low in the posterior portion ~?['the left middle cerebrc~l 
czrteJ 3' region. (C) Four numth,~ af?er sei-_ures heean: mild l~itcrality, but marked inq~rovcmcnt in IMP uptake. 
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Figure 4. EEGs of Patient 2. (A) Four days after seizures began: diffuse &waves are observed in the left hemi- 
sphere. (B) Twelve days after seizures began. slow waves in the left hemisphere have decreased, but still remain. 
(CI Three months after seizures began." the findings are almost normal. 

serum, urine, CSF, and electrocardiography (EKG) were normal. MRI 
performed 2 days after admission revealed no abnormalities. Her right 
arm and leg began to move on that day. EEG demonstrated improve- 
ment and the slow waves in the left hemisphere diminished (Fig 4B). 
123I-IMP-SPECT revealed that IMP uptake was low in the left tem- 
poral lobe and basal ganglia, especially in the thalamic region 
(Fig 5A). Two weeks later, the t231-1MP-SPECT revealed no laterality 
in the thalamus; however, IMP uptake in the posterior portion of left 
middle cerebral artery region remained low (Fig 5B). Two months 
later, EEG was almost normal (Fig 4C). I23I-IMP-SPECT revealed 
marked improvement in the uptake in the left middle cerebral artery 
region (Fig 5C). Hemiplegia improved markedly, but slight clumsiness 
of her right hand remains. The latest CT revealed no asymmetry or 
other abnormality. 

Discuss ion  

In most AIH studies, EEG abnormalities are nonspecific 
[3]. When CT scans and MRIs are performed, frequently 
no specific abnormali ty  is observed even later in the 
course. Angiography may reveal the et iology of  brain is- 
chemia in some AIH patients [4,11]; however, in some 
patients angiographic findings are normal even when CT 
scans and/or EEGs are abnormal l1 1,12]. Because angiog- 
raphy reveals only morphologic change in vessels, AIH 
with normal angiographic findings may be due to a func- 
tional vascular abnormality. 

1231-IMP-SPECT is a recently available technique by 

which changes in rCBF can easily be detected [10]. 
123I-IMP-SPECT has the advantage over positron emis- 
sion tomography because of its lower cost and the absence 
of  a need for a cyclotron [10]. Furthermore, it is superior 
to CBF sc in t igraphy because  it is eas ier  to use and 
provides an accurate picture of  CBF distribution [9]. 

In our 2 patients, we found low IMP-uptake areas in 
regions that had been clinically suspected of  being abnor- 

mal, indicating the presence of focal ischemia. The clinical 
findings and results of  blood, serum, urine, CSF, EKG, and 
EEG examinations did not reveal the cause of  the ischemic 
insult [13]. The differential diagnosis includes Todd's  
palsy due to epileptic seizures because the uptake of  IMP 
is low in the involved focal regions in the postictal state 
[9,10,14]; however, the absence of  an epileptic history or 
epileptic discharges in the interictal EEGs, as well as pro- 
longed, diffuse, low IMP uptake in a cerebral hemisphere, 
does not support this possibility. Although Patient 1 had 
no evidence of  a preceding neurologic abnormality, CT 
and MRI scans demons t ra ted  slight,  diffuse cerebral  
atrophy. The possibility, thus, remains that these abnor- 
malities may have some relation to the onset of  AIH in this 
patient. 

In our 2 patients, clinical signs and EEG abnormalities 
improved  ear l ie r  than did t23I-IMP-SPECT findings. 

Astrup et al. reported that there were 2 thresholds involved 
in the ischemic brain: the upper threshold involving elec- 
trical failure, which is expressed by EEG evidence of 
abnormal discharges, and the lower threshold involving 
energy and ion pump failure [15]. They hypothesized that 
CBF below the lower threshold would result in irreversible 
neuronal damage. In this instance, 123I-IMP-SPECT can 

detect decreased CBF above the threshold of  electrical 
failure. This finding indicates that even in the absence of 
clinical signs and EEG abnormalities, the occurrence of 
low IMP uptake indicates decreased CBF and the presence 
of  a patholgic change in the cerebral vessels. Further- 
more, 123I-IMP-SPECT is a non invas ive  and s imple  
method of  obtaining an accurate picture of  the distribu- 
tion of rCBF, proving to be most useful in the evaluation 
of AIH. 
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