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Summary. Three children with clinical evidence of cere- 
bral palsy (CP) and normal cerebral computed tomo- 
graphy (CT) scans were evaluated by magnetic resonance 
imaging (MRI) to identify CT-undetectable white matter 
lesions in the watershed zones of arterial territories. The 
two patients with spastic diplegia showed bilateral lesions 
either in the subcortical regions or in the occipital periven- 
tricular regions. The patient with congenital hemiplegia 
exhibited unilateral lesions in the periventricular region. 
We conclude that MRI is more informative than CT for 
the evaluation of patients with CR 
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Spastic diplegia (SD) and congenital hemiplegia are the 
most common forms of cerebral palsy (CP), defined as a 
permanent impairment of movement  and posture result- 
ing from a non-progressive brain disorder. 

SD is a spastic paresis of the lower extremities with 
variable but lesser involvement of the upper limbs. It is 
one of the most characteristic clinical presentations of 
periventricular leukomalacia (PVL) [1]. This condition 
occurs preferentially in premature infants as the result of 
ischemic infarction of the periventricular white matter [2]. 
Nevertheless, SD can occur in full-term infants with nor- 
mal birth weight, and in these cases the causes and the 
neuropathologic correlates seem to be more varied [3]. 

Congenital hemiplegia is defined as unilateral motor 
disability. It has many etiologies but results most often 
from unilateral ischemic infarction in the distribution of 
the middle cerebral artery or in the periventricular region 
[1]. 

CP can be documented by sonography during the neo- 
natal period [4, 5] or by CT scanning [6-13]. Unfortunate- 
ly, the results of neonatal sonograms are not always avail- 
able or contributory, and the CT scan can be normal 
[7-13]. We have investigated the value of MRI in three 

children with CP and absence of abnormalities on their 
CT scans. 

Patients and methods 

Patient 1 is a 3-year-old boy born by cesarian section for 
acute fetal distress at 39weeks gestational age. Birth 
weight was 2280 g. Apgar score was 0 at 1 min and 4 at 
5 min. After resuscitation, he was treated for 3 weeks in a 
neonatal intensive care unit. A few seizures were noted 
during his first 3 days of life. Cranial sonography and CT 
scanning performed on the 5th day were normal. His psy- 
chomotor development was retarded, and he began to 
walk at the age of 30 months. His head circumference, 
length and weight are all below the third percentile. He 
speaks short sentences with a marked dysarthria. Examin- 
ation of the cranial nerves is otherwise normal. Motor  
function testing discloses a spastic paresis predominating 
at the lower limbs with a characteristic spastic gait. Milder 
involvement of the upper limbs is noted for finger move- 
ments. His development quotient on the Brunet-Lezine 
scale is 80. 

Patient 2 is a 5-year-old boy, born prematurely at 
33 weeks gestational age by cesarian section because of 
maternal hemorrhage; his birth weight was 1180 g. Apgar 
score was 5 at i min and 8 at 5 min. A few hours after birth 
he developed severe respiratory distress from hyaline 
membrane disease, requiring prolonged artificial ventila- 
tion in a neonatal intensive care unit. Cranial sonogram on 
the 19th day of life demonstrated a left subependymal he- 
morrhage. His milestones were delayed but constantly pro- 
gressive; he began to walk at 21 months of age and to talk at 
24 months of age. Surgery was performed to correct an al- 
ternating convergent strabismus at 27 months of age. Head 
circumference, length and weight are in the third percen- 
tile. The clinical picture is that of an asymmetric SD which 
predominates on the right side: fine motricity of the fingers 
is better  on the left side, the bilateral equinovarus deform- 
ity of the feet and hyperreflexia are more pronounced on 
the right side, and a Babinski sign is present bilaterally. 
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Fig.la--e. Patient 1. 
a Normal CT scan. Comparison with 
b,c (SE T2-weighted images) and 
d, e (IR Tl-weighted images). There are 
multiple scattered lesions in the frontal and 
occipital subcortical white matter with in- 
volvement of the centrum semiovale 

Patient 3 is an 8-year-old girl, born after 41 weeks ges- 
tation with a birth weight of 2540 g. She cried sponta- 
neously but there was a question of mild hypothermia on 
her 1st day of life. During the first months, her parents re- 
ported that her left wrist nearly always remained closed, 
and that she manipulated objects with her right hand pref- 
erentially. She began to walk at 15 months of age with an 
abnormal gait characterized by circumduction of her left 
leg. Clinical examination at 2 years of age revealed a clear 
picture of left hemiplegia with spontaneous positioning of 
the left forearm in flexion and pronation, hyperextensi- 
bility of the fingers, clumsiness with prehensile movement 
of objects with the left hand, equinovarus deformity of the 
left foot, left hyperreflexia and left Babinski sign. Her con- 
genital hemiplegia has remained moderate until now with 
physical therapy. Development of cognitive functions has 
been normal. 

MRI was performed on a superconducting 0.5 T sys- 
tem. For all patients, T2-weighted images were obtained 

in either axial or coronal planes with a standard spin echo 
(SE) technique (TE: 40 and 95 ms; TR: 2500 ms); T1- 
weighted images were obtained in the axial plane with an 
inversion recovery (IR) technique (TE: 35 ms, TI: 300 ms, 
TR: 1500 ms). 

CT scans were performed for all patients with a 2-ram 
slice thickness and a 2-mm interslice gap. Images were 
viewed with a narrow window. 

Results 

The CT scans were normal in all cases (Figs. la ,  2 a and 
3 a). In patient 1, MRI demonstrated scattered lesions in 
the subcortical white matter of the frontal and occipital 
lobes. These lesions were hyperintense on T2-weighted 
images (Fig. 1 b, c). The same lesions appeared less exten- 
sive and hypointense on Tl-weighted images (Fig. 1 d, e). 

In patient 2, T2-weighted images exhibited periven- 
tricular hyperintense lesions in front of the trigone of the 
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Fig.2a-d. Patient 2. a Normal CT scan. Comparison with b,c (coronal SE T2-weighted 
images) and d (axial IR Tl-weighted image). There are bilateral lesions which predomi- 
nate in the left occipital periventricular region 

lateral ventricle. However, coronal images demonstrated 
clear asymmetry of the lesions, which were more exten- 
sive on the left side (Fig. 3 b, c). Tl-weighted images in the 
axial plane confirmed this asymmetric involvement of the 
occipital periventricular regions as hypointense areas 
(Fig.3 d). 

Patient 3, with congenital left hemiplegia, exhibited 
two right lateral periventricular lesions: the more exten- 
sive is located in front of the trigone while a smaller one is 
seen in the frontal region (Fig.4b-c).  These lesions are 
hyperintense on T2-weighted images and hypointense on 
Tl-weighted images. 

Discussion 

In three patients with CR MRI identified abnormalities 
not visible on CT scan. These abnormalities consist of 
hyperintense white matter lesions on T2-weighted images 
with corresponding hypointense but less extensive abnor- 
malities on Tl-weighted images. In all cases, the abnor- 
malities are situated in the watershed zones between the 

anterior, middle and posterior cerebral arteries and pre- 
sumably result from an ischemic injury. 

The two patients with SD exhibit bilateral white matter  
lesions. The localization of these watershed infarcts dif- 
fers in the first case when compared to the second one. In 
the first patient, a full-term child with SD, the lesions are 
located predominantly in the subcortical white matter and 
appear to correspond to a mild parasagittal cerebral injury 
without cortical involvement. Indeed parasagittal cere- 
bral injury is characteristic of the full-term child with in- 
trauterine asphyxia, and consists in necrosis of the cortex 
and the subcortical white matter  especially in the parieto- 
occipital region [1]. In the second case of SD, we suggest 
that the lesions correspond to mild PVL, since the involve- 
ment of the occipital radiation at the trigone of the lateral 
ventricle is a constant autopsy finding in PVL [2]. It is of 
great interest in this patient that his asymmetric neuro- 
logic impairment (predominantly right paresis) correlates 
well with the asymmetric MRI abnormalities which are 
more pronounced in the left periventricular region. 

Several reports have already described the MRI ap- 
pearance of PVL, but most of them address premature in- 
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Fig. 3 a-c. Patient 3. a Normal CT scan. Comparison with b (SE T2-weighted image) and c (IR Tl-weighted image). There are right periven- 
tricular lesions 

fants with evidence of PVL on sonograms [14, 15] or CT 
scans [16]. F lodmark et al. [16] concluded that M R I  is 
more  precise than CT scanning in the evaluation of PVL. 
The abnormalities demonstrable  on CT scans (reduction 
in the amount  of periventricular white matter,  widening of 
sutci, ventriculomegaly, irregular ventricular outline) are 
more  precisely delineated on IR images. Moreover,  on T2- 
weighted images these authors described hyperintense le- 
sions located in the occipital lobes beyond the periven- 
tricular region without involvement of the centrum 
semiovale and the subcortical white matter. In their study, 
there were no cases of CP with normal  CT scan. More re- 
cently, Koeda  et al. [17] repor ted their M R I  observations 
in p re te rm and te rm infants with SD. In one te rm infant 
they found isolated periventricular lesions extending to 
the subcortical white matter. These lesions appeared hy- 
pointense on Tl-weighted  images and hyperintense on 
T2-weighted images; CT scan results were not ment ioned 
in their cases. 

Our  patient  with congenital hemiplegia (no. 3) exhibits 
lateral periventricular lesions which may correspond to 
unilateral PVL. No other report  has emphasized the im- 
portance of M R I  in the evaluation of infants with congeni- 
tal hemiplegia. We believe that the physiopathology of 
this condition could be bet ter  understood by use of MRI,  
especially for patients with normal CT scans. 

In conclusion, M R I  evaluation of children with CP may 
disclose white mat ter  lesions not visible on CT scan im- 
ages. These lesions are most evident on T2-weighted im- 
ages as hyperintense areas. M R I  is useful in all conditions, 
such as the leukodystrophies, in which the white mat ter  is 
affected [18]. Clinical evaluation of these children re- 
mains of pr imary importance.  Other  investigations must 
be per formed if a progressive neurologic deterioration is 
suspected. 
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