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Nonhemorrhagic Pontine Infarct 
in a Child Following Mild 
Head Trauma 

Ross D. Tannebaum, MD, Edward P. Sloan, MD, MPH 

I ABSTRACT 

A child who presented with hemiparesis secondary to a delayed non- 
hemorrhagic pontine infarction following mild head trauma is de- 
scribed. The results of the child’s workup, including computed to- 
mography (a), were negative. The diagnosis of nonhemorrhagic 
pontine infarct was made by magnetic resonance imaging (MRI). The 
diagnostic evaluation excluded other possible etiologies of cerebral 
infarction, including vasculitides, CNS infection, congenital heart dis- 
ease, hypercoagulable states, and demyelinating diseases. Although 
trauma cannot be proven as the cause of the infarct, other known 
causes of infarct were excluded. There are few cases of traumatic 
nonhemorrhagic cerebral infarction among children in the literature; 
none describes diagnostic MRI findings. MRI is important in these 
cases, because it may reveal delayed infarction from small-vessel 
injury, which is not apparent on CT. This article discusses the etiology 
of and the diagnostic evaluation of pediatric cerebrovascular accidents 
and suggests the need for emergency physicians to consider trauma 
as a potential cause of delayed nonhemorrhagic cerebral infarct in 
children. 

Acad. Emerg. Med. 1995; 2523-526. 

.......................................................................................................................................... 

I Serious sequelae from minor head injuries in children occur in- 
frequently. Nonhemorrhagic strokes in children related to minor trauma 
have rarely been A case is described of hemiparesis 
developing after minor head trauma in a 9-year-old boy. Magnetic 
resonance imaging (MRI) showed a nonhemorrhagic lesion in the left 
pons in a vascular distribution suggestive of infarction. 

I CASE REPORT ......................................................................................................... 

A healthy 9-year-old right-handed white boy fell while riding his 
bicycle on a gravel surface. He landed on the right side of his face 
and had no loss of consciousness. The fall was witnessed by two 
siblings. The boy was seen about 30 minutes later by his mother, who 
said that he was alert but “dazed” and could not recall the accident. 
The patient complained of headache that evening and for three days 
after the injuG. He had normal speech, gait, motor function, and 
mental status. There was no other concussion symptom such as nau- 
sea, vomiting, or visual changes. 

Ten days after the injury, the patient was noted to be walking 
“like he was drunk” and to have difficulty talking. His handwriting 
was illegible. The mother brought the child to the pediatrician, stating 
that the child had been a “straight-A” student, an athlete, and nor- 
mally very talkative. The patient was alert and had no headache, 
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I FIGURE 1. The initial magnetic resonance imaging scan ten days postinjury shows isodense pons tissue on the T, scan (left) and a hyperdense 
lesion in the left pons on the T, scan (righr). 

nausea or vomiting. The pediatrician ordered plain head 
computed tomography (CT). The radiologist inter- 
preted the scan as negative. 

The patient presented to the ED two days later be- 
cause of persistent symptoms. Although still having dif- 
ficulty with gait and speech, he denied the presence of 
headache or visual changes. The patient had no history 
of upper respiratory infection, febrile illness, drug 
ingestion, recent immunization, or other trauma. He 
had no known medical or developmental illness and no 
known medication or allergy. 

On physical examination, vital signs were normal, 
as well as the examination of the lungs, heart, abdomen, 
and extremities. There were resolving ecchymosis and 
abrasions over the right malar eminence. The skull and 
facial bones were nontender and the neck was supple. 
The pupils were equal and reactive to light bilaterally. 
Funduscopy was normal with sharp disk margins and 
no retinal hemorrhages. No hemotympanum was noted. 
The patient was alert and oriented fully. His compre- 
hension was excellent, but his speech was notably sparse. 
The examination of the cranial nerves was normal. The 
motor examination revealed 4/5 strength of the upper 
and lower right extremities. The sensory examination 
was normal for light touch, two-point discrimination, 
proprioception, graphesthesia, and stereognosis. The 
patient had slightly increased upper and lower deep 
tendon reflexes on the right, as well as a positive right- 
sided Babinski’s reflex. Ataxia was noted with finger- 
to-nose and heel-to-shin movements on the right. 

The patient was admitted to the pediatric service 

with a diagnosis of right hemiparesis, etiology unclear, 
with consultation by pediatric neurology. Baseline 
chemistry and hematology tests were normal. No leu- 
kocytosis was noted. 

The TI MRI showed an isodense pons, while the T, 
MRI revealed a solitary hyperdense lesion of the medial 
left pons (Fig. 1). These findings are consistent with 
a nonhemorrhagic infarct in the distribution of the 
paramedian branch of the basilar artery. This finding 
prompted a search for known causes of cerebral infarcts 
in children, including collagen vascular disease, infec- 
tion, metabolic disorders, thromboembolic phenom- 
ena, vascular abnormalities, and demyelinating disease. 

The lumbar puncture opening pressure was 18 cm 
H20, and the cerebrospinal fluid (CSF) was clear, with 
a glucose of 3.3 mmoVL (59 mg/dL), a protein of 0.33 
g/L (33 mg/dL), and no.WBCs or RBCs. The CSF Gram 
stain and acid-fast stains were negative, as were the 
cultures for aerobes, anaerobes, Mycobacterium, and 
fungus. The CSF VDRL and counterimmunoelectro- 
phoresis (CIE) tests for Streptococcus pneumoniae, He- 
mophilus influenzae, and Nehseria meningitidis were 
normal. The cryptococcus latex agglutination test was 
negative. 

The Westergren sedimentation rate was 4 mmhr. 
Serum collagen vascular tests, including lupus antico- 
agulant, rheumatoid factor, cardiolipin antibody, and 
streptolysin 0 titer were negative. Serum VDRL and 
Lyme disease serology tests were negative. A lipid pro- 
file, hemoglobin electrophoresis, and 24-hour urine for 
homocysteine were normal. 
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I FIGURE 2. The repeat magnetic resonance imaging scan four months postinjury shows a hypodense pons lesion on the T, scan (Left) and a 
resolving hyperdense lesion on the T, scan (right). 

Echocardiography showed no valvular or left ven- 
tricular abnormality. Cerebral angiography was normal 
without any sign of arteriovenous malformation, an- 
eurysm, vasculitis, or aberrant anatomy. As is normally 
the case, the branch arteries from the basilar artery to 
the pons, the area of infarction seen on the MRI, were 
too small to be visualized by angiography. 

The patient improved over his eight-day hospital 
course without therapeutic intervention. At discharge 
he had a slightly ataxic gait with full motor recovery. 
One month after discharge the patient had an entirely 
normal neurologic examination. Four months after the 
injury, the repeat T, MRI showed a hypodense lesion, 
and the T2 MRI a resolving hyperdense lesion in the 
same location in the left pons (Fig. 2). These findings 
are consistent with a resolving nonhemorrhagic infarct. 

I DISCUSSION 

Up to 80% of head injuries in children are defined as 
mild, with a Glasgow Coma Scale (GCS) score >12, 
loss of consciousness <20 minutes, and postconcussion 
symptoms that last <48 hours.6 Minor head trauma has 
uncommonly been associated with serious injuries. 
Children who sustain minor head trauma have devel- 
oped transient blindness,'.* transient cerebellar ataxia,g 
and the syndrome of ischemic cerebrovascular acci- 
dent~ . ' -~  

Although reported only rarely, direct vascular injury 
can cause posttraumatic nonhemorrhagic brain injury 
following head Dharker et al. recently re- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ported a series of 23 children aged 7 years or younger 
who had acute hemiparesis and hypodense basal ganglia 
lesions on CT immediately following minor head trauma. 
Hilton-Jones and Warlow described 60 children and 
young adults who had cerebral infarction, 22% of which 
were posttraumatic.2 In a review of 107 published cases 
of internal carotid artery occlusion in young adults, 20% 
had a history of trauma, and six of the 20 (30%) were 
traumatized >24 hours prior to the onset of ~ymptorns.~ 
In a series of 64 children who had vessel occlusiorl con- 
firmed by angiography, 5% were believed to have had 
infarcts because of remote antecedent head trauma (>2 
days prior to the onset of ~ymptoms).~ Maki et al. re- 
ported seven cases of posttraumatic, isolated basal gan- 
glia infarct, four of which (60%) followed minor head 
trauma.' The authors hypothesized that a perforating 
branch of the middle cerebral artery was injured via a 
stretching force. 

The child discussed in this case report had a lesion 
of the left medial pons, which corresponds to the vas- 
cular distribution of the left paramedian branch of the 
basilar artery. Infarction of this branch causes contra- 
lateral hemiplegia or hemiparesis, often with ataxia.'O 
It is hypothesized that the shearing or stretching force 
caused intimal injury with delayed intimal dissection 
and infarction. 

Other possible etiologies of childhood infarct were 
considered and excluded for this patient. The vasculi- 
tides associated with homocystinuria and collagen vas- 
cular diseases were ruled out. Infectious etiologies, such 
as neurosyphilis, Lyme disease, encephalitis, and men- 
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ingitis, also were excluded. Cyanotic congenital and 
rheumatic valvular heart disease, which predispose an 
individual to embolic phenomena, were not detected. 
Hypercoagulable states, such as sickle cell anemia, lipid 
disorders, and lymphoproliferative malignancies, which 
make thrombosis more Iikefy. were not found. No vas- 
cular abnormality, such as an arteriovcnous malfor- 
mation or aneurysm. was seen. Additionally. moya- 
moya occlusive disease of the intracerebral carotid 
circulation, a cerebral angiography finding related to 
some childhood cerebrovascular accidents, was not 
seen.” Demyelinating disease. such as multiple scle- 
rosis and Schildcr’s disease. which may manifest as neu- 
rologic deficits and nonhemorrhagic lesions on CT or 
MRI, were not likely, because MRI reveals multiple 
lesions for over 80% of patients.”.’3 

Another possibility that must be considered is whether 
this patient had an idiopathic nonhemorrhagic infarct. 
Whether such an entity exists in children has been con- 
sidered.14-19 However, the number of patients in any 
series with nonhemorrhagic brain infarct who have been 
found to have no risk factor vanes inversely with the 
intensity of investigation.14-19 A study of 54 pediatric 
patients with ischemic strokes found 15 thought to have 
no risk factor or laboratory abnormality. However, mi- 
nor head injury history beyond the few hours preceding 
the onset of neurologic deficit was not addressed. No- 
tably, ten patients in the series had a history of pre- 
ceding minor head injury in the several hours preceding 
the event.” In two case series of 14 and eight children 
who had “idiopathic infarct ,” I4*l5 the question of pre- 
vious minor head injury was not addressed. 

I CONCLUSION 

The patient in this case report developed delayed hemi- 
paresis following minor head trauma. A single nonhem- 
orrhagic infarct in the pons was detected via MRI. An 
exhaustive search for other known causes of childhood 
stroke determined no other likely etiology. Although a 
causal relationship cannot be proven, the brain stem 
infarct in this child was most likely due to the antecedent 
minor head trauma. Although an idiopathic cerebro- 
vascular accident could have caused the fall (and the 
head trauma), the fact that our patient did not have 
neurologic findings immediately following the head in- 
jury makes this possibility remote. Additionally, whether 
the entity of “idiopathic brain infarct” occurs in children 
is controversial. 
This case underscores the need to inquire about prior 
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minor head injury in children with neurologic deficits. 
Magnetic resonance imaging should be considered for 
these children when evaluation is nondiagnostic. 
Computed tomography should be done prior to MRI, 
because CT is readily available in the ED setting and 
is more sensitive in the detection of acute intracranial 
hemorrhage. Last, this case supports the use of head 
injury instructions for all children with minor head 
trauma. 
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