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Abstract 

Neonatal stroke leads to cognitive deficits that may include hemispatial neglect. Hemispatial neglect is 
a syndrome after stroke that patients fail to be aware of stimuli on the side of space and body opposite 
a brain lesion. We report here a 7-year-old girl who suffered neonatal right brain stroke and underwent 
right hemispherectomy due to refractory epilepsy. Post-surgical observation of the child’s behavior 
and tests did not show any signs of hemispatial neglect. We concluded the spatial attention function 
of the child with neonatal stroke might be transferred to the contralateral side during early childhood.
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INTRODUCTION

Approximately one in every 4,000 newborns suffer 
from neonatal stroke, with a high mortalityrate.1-3 
The survivors may develop varying degrees 
of hemiparesis and low intelligence quotient 
(IQ). Children with neonatal stroke, especially 
children with hemiplegia, have a high risk of 
developing cognitive impairments.4-7 Cognitive 
deficits in stroke patients include disorders of 
spatial awareness, known as hemispatial neglect.8,9 
Hemispatial neglect refers to the impairment or 
loss in ability to perceive and process visual, 
auditory, tactile, or olfactory sensory stimuli 
presented in the hemispace contralateral to a 
lesion of one cerebral hemisphere.10

	 Some children with neonatal stroke develop 
seizures11 and may consequently undergo 
hemispherectomy during childhood.12Current 
studies on neonatal stroke focus mainly on the 
status of speech/motor and sensory function. 
Little is known about development of hemispatial 
neglect. Since the brain shows greater plasticity in 
the early childhood, we would like to report the 
effect of the neonatal stroke on spatial attention 
of a child post-hemispherectomy.

CASE REPORT

The patient was a 7-year-old right-handed girl. 
She was delivered with normal body weight. 
Gestation and delivery were uneventful. There 
was no family history of epilepsy.  She had coma 
a few days after birth and was diagnosed with 
neonatal stroke (Figure 1A-D). She woke up 7 
days later, with left-sided hemiparesis. 
	 At two and half years old, she developed 
simple partial seizures, with a frequency of 5-6 
times per day. She came to our Hospital, and was 
treated with topiramate. At age of 4 years, her 
seizure type changed to that of complex partial 
seizures. Lamotrigine was added to topiramate. 
Most of the seizures were nocturnal during sleep. 
The seizures may be provoked by sudden noise, 
such as the sound of a door closing. The patient 
was compliant with the antiepileptic drugs. 
	 When the patient was seen at age 7 years, she 
was taking topiramate (100 mg bd) and lamotrigine 
(60 mg bd). Despite the medications, she had 7-8 
seizures per day. Brain MR imaging revealed a 
hyperintense and atrophied right hemisphere, 
particularly the temporo-parieto-occipital regions 
(Figure 2A, B). CT angiography showed that the 
branches of the right middle cerebral artery were 
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Figure 1. 	Neuroimaging when patient was in coma, MRI axial T
1
 (A), axial T

2 
(B), axial T

2 
flair (C) and coronal 

T
2 
flair (D) showing there was a ischemic stroke in the right hemisphere. 

Figure 2.	(A), (B) Presurgical neuroimaging: MRI axial T
2
and coronal T1 showing the extent of the lesion in the 

right hemisphere. The skull was asymmetric and a large porencephalic cyst was present. (C) Presurgical 
neuroimaging (head CT angiography): the branches of the right middle cerebral artery were hypoplastic 
or absent (arrow). (D) Post-hemispherectomy neuroimaging: CT head scan showing the right anatomical 
hemispherectomy.
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slender (Figure 2C). The normal line bisection 
test done before surgery was shown in Figure 3.
	 Her laboratory investigations were normal. 
Due to the intractable epilepsy, she underwent 
an anatomical right hemispherectomy. The cortex 
of the right hemisphere showed some atrophy 
and was removed, leaving the thalamus and 
basal ganglia intact (Figure 2D). After surgery, 
all pre-surgical function, including sensory and 
motor functions were retained. Based on the Gaze 
Orientation Scale that assesses spontaneous gaze 
and head orientation for neglect, no deviation of 

gaze and head was observed pre- or post-surgery. 
After the surgery, she demonstrated no signs of 
hemispatial neglect. Specifically, when asked to 
identify ten objects around the room, she could 
name the items on both the left and right sides. 
She could also grasp toys around her body. When 
asked to comb her hair or makeup her face, she 
could groom herself on both sides. Three months 
after the surgery, she was given the drawing tests 
(Figure 4) and cancellation tests (Figure 5) that 
examines unilateral spatial neglect in children, 
no abnormality was observed.

Figure 3.	The patient’s normal line bisection before surgery showed that the patient did not have 
hemianopia and unilateral neglect.

Figure 4.	(A), (B). The patient’s normal clock drawing test performed three months after right hemispherectomy 

(A)

(B)
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Figure 5	(A), (B), (C). The patient’s normal cancellation tests performed three months post-hemispherectomy

(A)

(B)

(C)
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DISCUSSION

Neonatal stroke is an important cause of chronic 
neurological morbidity in children. It has been 
shown that 57% of the infants with neonatal 
stroke were neurologically or cognitively 
abnormal.3 Some children with neonatal stroke 
develop hemiparesis or seizures during childhood. 
Persistent seizures during childhood could slow 
down cognitive development.13,14  Previous studies 
have indicated that children with a longer period 
of active epilepsy showed lower IQs than children 
with a shorter seizure history.15

	 Hemispherectomy may be a useful treatment 
modality for some congenital or acquired medical 
intractable epilepsy.16,17 It involves complete 
removal (anatomical hemispherectomy) or 
partial resection and disconnection (functional 
hemispherectomy) of the cerebral hemisphere. We 
performed anatomical hemispherectomy for our 
patient because of medical intractable epilepsy. 
	 The child who undergo hemispherectomy for 
treatment is missing the entire cortex on one side 
after surgery18, all functions are then dependent 
on a single hemisphere. Lesions in the right 
hemisphere often lead to hemispatial neglect since 
the right hemisphere is predominantly responsible 
for spatial attention8,9,19,20, with lesions involving 
right inferior parietal and adjacent temporal lobe 
being associated with spatial neglect.21 Thus, the 
right anatomical hemispherectomy provides an 
opportunity to examine whether spatial attention 
function has been transferred to the contralateral 
side in the neonatal stroke child before the surgery.
	 The clock drawing test22 has been suggested 
as a valuable tool for screening the hemispatial 
neglect. It has been reported that the clock drawing 
test can identify spatial neglect in children with 
early hemispheric damage.23 Our patient could 
draw a circle clock and do not show unilateral 
spatial neglect. She also did well in other tests 
(cancellation tests and line bisection test) for 
hemispatial neglect. Line bisection could also 
detect hemianopia, thus differentiating it from 
hemispatial neglect.24 As our patient did not show 
hemispatial neglect after right hemispherectomy, 
this suggested that at least part of the spatial 
attention function was transferred to the left 
hemisphere before surgery.
	 Our patient’s spatial attention might have 
transferred to the contralateral side before 7-year-
old. This is the same to previous studies.25 Any 
cognitive reorganizing she has had may be a result 
of the neonatal stroke she suffered a few days 
after birth. Yet, there are case studies of pediatric 

patients with stroke whose neglect symptoms 
subsequently resolve.26 Previous studies have 
suggested that long-term repeated seizures may 
lead to changes in brain function.27 So seizures 
may also have contributed to the transferring of 
brain function to the contralateral side.
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