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Abstract

Inherited homocystinuria is a rare autosomal recessive aminoacidopathy which through early diagnosis can prevent its severe
neurologic and vascular complications. Here we report a 9-year-old girl with homocystinuria, presenting with sequential symp-
toms of bilateral lens dislocation, skeletal complication, and eventually dystonia from the age of 4 years. Laboratory evaluation
revealed severe high serum homocysteine level. Although pathophysiologically unexplained, evidence of deep white matter
watershed infarct along with remarkable ipsilateral carotid stenosis was detected on the contralateral side of the dystonia in the
neuroimaging. Treatment with high dose of pyridoxine relieved limb and gait dystonia significantly, while carotid stenosis remained
unchanged. Therefore, homocysteine might have both structural and irreversible effect and functional and reversible impact that

could be overcome even in late stages.
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Inherited homocystinuria is a rare autosomal recessive meta-
bolic disorder affecting several organs including nervous sys-
tem through toxic effect of homocysteine (Hcy). Here, we
present a referred patient with dystonia who was found to have
occult stroke on further evaluation.

Case summary

A 9-year-old girl presented with right-hand dystonia and gait
difficulty. She developed the symptom around the age of 7.
When she was 4 years old, she experienced blurred vision and
was operated for lens dislocation 3 years later. Last year, she
had a history of severe low back pain. Earlier she had experi-
enced right femur fracture.

There was a family history of undiagnosed progressive
motor disability in her older brother, which finally resulted in
seizure and death. Her parents had consanguineous marriage.

On physical examination, she had fair and wooly hair and
mild fixed oromandibular dystonia presenting as fixed smiling.
On chest examination, pectus carinatum was evident. There
was no eye deviation in primary position. All types of horizon-
tal and vertical eye movements were preserved. At rest, she had
dystonic posture in her limbs on both sides, with more severity
on the right side. Attempted movements of the right hand wor-
sened the abnormal postures. There was mild motor deficit on

the right side. Deep tendon reflexes were prominent on right
side as well. She was unable to stand unsupported. While aid-
ing in walking her dystonic gait was revealed.

Her blood cell count, liver function test, thyroid function
test, calcium, serum ceruloplasmin, 24-hour urine copper, and
serum B12 were within the normal range. Serum homocyteine
was measured as 200 nmol/mL.

Her brain magnetic resonance imaging (MRI) revealed deep
watershed infarct in left centrum semiovale (Figure 1). Basal
ganglia were normal. Previous MRI of lumbosacral vertebrae
was suggestive of severe degenerative changes (Figure 2).

Carotid Doppler sonography demonstrated left carotid narrow-
ing without evidence of thrombosis. Carotid intima—media thick-
ness (IMT) was within normal range on both sides. The patient was
treated with high dose of oral pyridoxine (360 mg daily) and put on
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Figure |. Deep watershed infarct in left central semiovale.

methionine-restricted diet. She was followed up monthly for clin-
ical evaluation and response to treatment. She attained the ability
of standing and walking without help. She showed a remarkable
recovery from her limb dystonia, although nothing was completely
normal. After 3 months and 9 months of treatment, serum Hcy
decreased to 40 nmol/mL and 26.5 nmol/mL, respectively. The
second carotid Doppler did not show any change.

Discussion

“Homocystinuria is the second most common treatable ami-
noacidopathy” after phenylketunuria.' Homocysteine, an inter-
mediate metabolite of methionine catabolism, can be removed
in 2 ways. Cystathionine B-synthase (CBS) is an enzyme that
catalyzes Hcy irreversibly by the means of B6 as the cofactor.
This is called transsulfuration.?”

In the second way, methionine is rebuilt through remethyla-
tion, by means of either methylenetetrahydrofolate reductase or
methionine synthase. In the first pathway, Hey is converted into
methionine in the presence of coenzyme, methylcobalamine.
Folic acid is the substrate in this reaction.>*

Mutation in the encoding gene of each of these enzymes can
result in homocystinuria. The most common genetic disorder is
CBS deficiency (homocystinuria type I).* The reported world-
wide incidence of this rare autosomal recessive disorder is
between 1 in 50 000 and 1 in 200 000.’

The clinical manifestation of CBS deficiency is diversely het-
erogenous; however, 4 organs are dominantly affected, namely
“central nervous system, eye, skeletal, and vascular system.”®
These patients are often normal at birth. Homocysinuria, due to
CBS deficiency, usually manifests itself as ocular lens subluxa-
tion, which results in severe myopia and iridiodonesis. In a large
number of patients, ectopic lentis occurs by the age of 8 years.*’

Figure 2. Degenerative changes in lumbosacral vertebrae.

Skeletal abnormalities in homocystinuria are a common man-
ifestation similar to what is seen in Marfan syndrome. These
abnormalities consist of fair wooly hairs, blue eyes, livedo reti-
cularis, limitation of joint mobility, scoliosis, high-arched palate,
pes cavus, pectus excavatum or pectus carinatum, and genu val-
gum and osteoporosis, especially of vertebrae and long bones.”

Central nervous system involvement includes progressive
mental retardation, seizure, dystonia, behavioral and personal-
ity disorder, and stroke due to thromboembolic syndromes.**
Premature vascular events are the major causes of early death
and morbidity.’

Vascular injury is proposed to be due to “endothelial dys-
function, smooth muscle proliferation, extracellular matrix
modification, lipoprotein oxidation, and increased thrombin
production.”’

Endothelial dysfunction is the result of nitric oxide release
impairment, thereby disturbing vasodilation and facilitating
platelet aggregation.'® Although it had been mentioned in ear-
lier studies that hyperhomocysteinemia provokes intima hyper-
trophy and resultant increased intima—media thickness,'' some
of the recent observation have failed to show this correlation.'?
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Similarly, in this case, no evidence of increased intima—
media thickness was detected on carotid Doppler; nevertheless,
significant narrowing of internal carotid artery was observed
unilaterally. This is in consistent with 2 studies that claimed the
plasma level of Hey was higher in carotid artery stenosis,'>'*
although in the latter, the serum Hcy level was not correlated
with pulsatility index in the stenoocclusive state of the proxi-
mal internal carotid.

Correlation between Hey and dystonia has been shown in
several studies; Muller et al demonstrated that the serum Hcy
was significantly higher in primary dystonia than in control."®
While some believe that dystonia is due to microinfarct in the
basal ganglia,'® others assume that neurotoxic effect of Hecy
can be responsible for developing dystonia.'” In this case, the
brain MRI did not reveal any abnormality in basal ganglia,
however, having experienced deep white mater infarct would
have predisposed this patient to manifest dystonia more vigor-
ously. Furthermore, remarkable response of dystonia to high
dose of pyridoxine might be suggestive of some reversible
effect of Hey, while lowering Hey did not alter arterial stenosis.

Treatment

Early diagnosis and treatment of homocystinuria might prevent
ectopic lentis and other serious complication including throm-
botic events.'® Since in half of the patients with homocystinuria
1% to 5% of CBS activity is normal, high dose of pyridoxine
(B6) with a dosage of 200 mg/d, can ameliorate clinical and
laboratory signs significantly."®

Even in cases with certain CBS gene mutation and nonrespon-
sive to B6, high dose of B6 administration (500-1000 mg daily) is
recommended.”® In addition to methionine restriction, betaine
is the second treatment that lowers plasma Hcy through Hecy
remethylation.” Finally, folate and cobalamine are other adjunc-
tive treatments that help reducing serum Hcy concentration.®

Regarding the normal range of plasma Hcy concentration
between 5 and 15 nmol/mL, it is recommended that maintaining
the Hey concentration to less than 11 nmol/mL will show the best
result especially to those being treated “shortly after birth.”®
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