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A previously healthy girl, age 3 years 9 months, pre-
sented with right-sided hemiparesis and seizures. Ische-
mic infarction was confirmed through magnetic
resonance imaging and magnetic resonance angiogra-
phy. Extensive evaluation to discover the underlying
etiologies and risk factors predisposing this patient to
stroke included coagulation defects, cardiac anomalies,
congenital inborn metabolism deficiency, and infections
and trauma. Based on the clinical and laboratory re-
sults, a diagnosis of homocystinuria was made. Homo-
cystinuria is an inherited disorder that affects the
metabolism of the amino acid methionine. Although ho-
mocystinuria is usually associated with ischemic
strokes, the sudden onset of stroke as the initial clinical
presentation of homocystinuria is very rare in early
childhood. Based on this case, however, metabolic
screening for hyperhomocystinemia is recommended
in any child presenting with a stroke. � 2010 by Elsev-
ier Inc. All rights reserved.
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Introduction

Homocystinuria is a well known disorder of the metab-

olism of the amino acid methionine due to an enzyme

deficiency; it affects multiple organ systems. This reces-

sively inherited condition is by and large a rare disorder

of methionine metabolism, with a reported incidence of
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approximately 1 in 100,000-200,000 live births [1].

Complications of homocystinuria include thromboembolic

stroke, visual loss due to ectopia lentis, osteoporosis, and

mental retardation. Nonneurologic manifestations of ho-

mocystinuria tend to become more apparent during late

childhood; these may include tall stature with a marfanoid

habitus and arachnodactyly, osteoporosis with vertebral

fractures and kyphoscoliosis, livedo reticularis, and a malar

flush. Hypopigmentation and premature graying of the

hair are also common. Neuropsychiatric symptomatology

has also been reported, including affective disorders,

obsessive compulsive symptomatology and personality

disorders [2,3].

Described here is a case of acute stroke in early childhood

due to homocystinuria. This condition has rarely been re-

ported for cases in which the initial presentation is with

stroke. The present case should raise awareness of the pos-

sibility of homocystinuria in any patient with acute hemi-

plegia in early childhood.
Case Report

A girl aged 3 years 9 months presented to a local hospital with acute on-

set right hemiparesis and subsequent generalized tonic-clonic seizures. She

was transferred to the authors’ child neurology clinic after detection of an

acute infarct in the left cerebral hemisphere on cranial magnetic resonance

imaging.

The patient was born at term after an unremarkable pregnancy and to

consanguineous parents. Her past medical history was unremarkable, and

developmental milestones were within normal limits. Family history was

unremarkable.

At admission to the child neurology clinic, her weight, length, and head

circumference were found to be concordant with her age. She was noted to

have coarse facial appearance, mild malar flushing, livedo reticularis on the

extremities, and bilateral carotid bruits. Neurologic examination revealed

motor aphasia, right-central facial paralysis, and right hemiparesis. Plantar

response was extensor on the right.

To discover the etiology of the stroke, the patient was given an extensive

evaluation. Echocardiogram findings were unremarkable. Cranial mag-

netic resonance imaging revealed acute infarct areas in the left cerebral

hemisphere, caudate nucleus, lentiform nucleus, and posterior thalamus

(Fig 1). Selective cerebral magnetic resonance angiography revealed

occlusions of both internal carotid arteries and the left middle cerebral

artery (Fig 2). Hypercoagulable status, collagen vascular disease, vasculi-

tis, and metabolic disease were considered in the differential diagnosis of

vasculopathy. The coagulation profile was unremarkable, and the screen-

ing for autoimmune diseases yielded negative findings. Metabolic screen-

ing revealed elevated concentrations of serum homocysteine (50 mmol/L;

reference range, 4.5-15 mmol/L) and methionine (72 mmol/L; reference

range, 7-47 mmol/L) and a decreased serum concentration of vitamin B12

(103 pg/mL; reference range, 193-982 pg/mL). Urine tested strongly
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Figure 1. Cranial magnetic resonance imaging: Hyperintense acute in-
farction was seen in the left cerebral hemisphere on the axial fluid-
attenuated inversion recovery image.
positive for sodium nitroprusside. Ophthalmologic examination revealed

bilateral lens subluxation.

Based on clinical and laboratory results, a diagnosis of homocystinuria

was made. The patient was treated with low methionine diet, folic acid, vi-

tamin B6 (pyridoxine) and vitamin B12. The patient did not respond to high

dose pyridoxine, and during the follow-up betaine was added to the treat-

ment; only a partial response was obtained. The diagnosis was confirmed

with enzyme analysis in fibroblast culture, which indicated cystathionine

b synthase enzyme deficiency. Family screening for homocystinuria

yielded negative findings.

At her last follow-up visit, 15 months after the diagnosis, she remained

seizure free and her aphasia was partially resolved, with residual mild hem-

iparesis on the right.
Figure 2. Cranial magnetic resonance angiography: Bilateral inter-
nal carotid arteries and left middle cerebral artery occlusion was
detected.
Discussion

Stroke and cerebrovascular disorders are significant

causes of morbidity and mortality in children. Recent epide-

miologic data suggest annual incidence rates of 2-5/

100,000 children, with ischemic causes being slightly

more frequent than hemorrhagic causes [4]. Ischemic

strokes are related primarily to cardiac causes and cerebral

vascular disorders; less common causes include hemato-

logic disorders, coagulopathies, metabolic disorders affect-

ing cerebral perfusion, neurocutaneous disorders, and

occasionally drug- or toxin-induced vasospasm or vascular

inflammation [4].

In the present case, the diagnosis of homocystinuria was

based on extensive evaluation, and it was confirmed by en-

zyme analysis. The homocystinuria was determined to be

the cause of cerebral infarction.

Homocystinuria is an autosomal recessive condition

caused by a defect in sulfur amino acid metabolism in which

the homocysteine, homocysteine-cysteine mixed disulfide,

and methionine accumulates in blood and appears in urine

and cerebrospinal fluid; it is due to defects either in transsul-

furation pathway to cystathionine or in remethylation path-

ways of methionine. Homocystinuria type I, due to

a deficiency of the enzyme cystathionine synthase, is the

most common inborn error of methionine metabolism. It

is characterized by mental retardation, lens dislocation,

skeletal abnormalities, and thrombotic vascular disease.

Homocystinuria may also be due to defects in methyl cobal-

amin formation; homocystinuria type II is characterized by

the triad of megaloblastic anemia, homocystinuria, and hy-

pomethioninemia. Deficiency of the enzyme methyltetrahy-

drofolate reductase results in homocystinuria type III,

which is characterized by homocystinuria and homocysti-

nemia with low or normal blood methionine levels [5].

The clinical picture of homocystinuria is extremely het-

erogeneous, ranging from patients presenting with all of

the complications to individuals with no overt clinical signs.

Atypical presentations such as pancreatitis, hepatitis, psy-

chosis, megaloblastic anemia, recurrent dystonia, multifo-

cal bursitis, vasospasm, and cutis marmorata universalis

have also been reported in case studies [3,5-8].

Early vascular occlusion is the most serious complication

for patients with homocystinuria. Approximately 40% of

patients with homocystinuria will have a thromboembolic

vascular lesion, which is a cause of disability and mortality

in patients before the age of 20 years [9].

Acute hemiplegia or focal motor or generalized seizure

disorders may be presenting features of homocystinuria as

well as of cerebrovascular thromboembolic events. There

are rare reports of homocystinuria with initial presentation

with stroke, although this type of presentation is extremely

rare under the age of 5 years [10,11].

In the present case, the patient presented with arterial

thrombosis in the absence of any of the classic phenotypic

characteristics of homocystinuria, such as mental retarda-

tion, skeletal abnormalities, and marfanoid habitus. To
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our knowledge, this is the third reported case of a patient

with homocystinuria presenting with cerebral infarction un-

der the age of 5 years.

The mechanisms by which thrombosis and atherosclero-

sis result from hyperhomocysteinemia are not clear, but

probably involve endothelial injury and stimulation of

platelet aggregation [12].

Accumulated evidence suggests that the homocysteine

metabolite Hcy-thiolactone, a thioester, plays an important

role in atherothrombosis. Additionally, blood-clotting ab-

normalities resulting from impaired synthesis or activities

of clotting factors such as antithrombin III, factors VII

and X, and b-thromboglobulin may also play a role [12].

No specific cure has been discovered for homocystinu-

ria. Beyond the genotype-phenotype correlation, approxi-

mately 50% of patients are pyridoxine responsive and can

be treated using high doses of vitamin B6. For nonre-

sponders, therapy consists of a low methionine diet, folic

acid supplement, and trimethylglycine (also known as be-

taine) to lower plasma disulfide metabolites [13]. An early

diagnosis is important, because timely dietary changes

and medication can reverse oculocutaneous changes,

stop progression of the disease, and avoid neurologic

impairment [14].

The patient was treated with low methionine diet, folic

acid (10 mg/day), vitamin B12, and vitamin B6 (400 mg/

day). At the follow-up examination, betaine (2 g/day) was

added to the treatment because of lack of response to the

high dose pyridoxine treatment and a partial response to

the betaine was obtained.

Patients with homocystinuria should be monitored for

complications that may result if there is lack of response

with the initial treatment. Family screening for homocysti-

nuria should be conducted.

In conclusion, possible homocystinuria should be inves-

tigated in any patient presenting with stroke or vasculop-

athy, even in the absence of other classic features of the

disease.
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