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This case report profiles two children whose sole
presentation is intractable seizures. The index case is a
1-year-old female. She presented to the emergency
department with intractable seizures. Her initial met-
abolic evaluation was nonconclusive. Electroencepha-
logram was abnormal. Brain magnetic resonance im-
aging yielded a picture consistent with profound
ischemic hypoxic injury. The second case was the
8-year-old brother of the index case. He suffered from
intractable seizures since birth. On examination he was
microcephalic with spastic quadriparesis and bilateral
dislocation of lenses. Computed tomography of the
brain revealed a low-density area in the white and
cortical matter consistent with hypoxic-ischemic in-
jury. His urinalysis for sulfocysteine produced findings
consistent with isolated sulfite oxidase deficiency.
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Introduction

Isolated sulfite oxidase deficiency is a rare autosomal-
recessive disorder affecting the metabolism of cysteine
resulting in an accumulation of sulfites (Fig 1) [1].
Affected individuals commonly present in the neonatal
period with intractable seizures, infantile spherophakia,
strabismus, profound mental retardation, axial hypotonia
with peripheral hypertonia, opisthotonus, movement dis-
order, and lack of response to light. Laboratory evidence
of the disorder includes positive cyanide-nitroprusside/
sulfite dipstick test on freshly voided urine (24-hour urine
collection is not required) and chromatography findings
that document excessive amounts of sulfites, thiosulfates,
taurine, and S-sulfocysteine. Magnetic resonance imaging
findings typically reveal a pattern similar to hypoxic-
ischemic encephalopathy further characterized by progres-
sive destruction of brain tissue over time [2].

This report describes two siblings in whom the sole
presentation was intractable seizures, with magnetic reso-
nance imaging finding suggestive of hypoxic-ischemic
encephalopathy.

Case Reports
Case 1

The index case is a 1-year-old female who was a product of term
pregnancy. The mother felt poor fetal movement and had polyhydram-
nios. At 4 days of age, the patient became inactive with poor sucking and
was brought to the emergency department when she began to have
intractable seizures. She received multiple antiepileptic drugs, including
a trial of pyridoxine. She had hiccups. She was evaluated for nonketotic
hyperglycinemia, but glycine level in cerebrospinal fluid was normal.
Molybdenum cofactor deficiency was suspected; however, the serum uric
acid level was normal at 147 pmol/L (208-428 pwmol/L). There were no
facilities to test urine metabolites for molybdenum cofactor deficiency.
Electroencephalogram was abnormal with slow background and evidence
of electrographic seizure. Computed tomography of the brain disclosed
edema of the cerebral hemisphere with loss of gray-white differentiation
(Fig 2). Brain magnetic resonance imaging findings on day 7 are
illustrated in Figure 3. She was discharged home when her seizures came
under control. She continued to have poor sucking reflex. At 1-year
follow-up, she continued to have partially controlled seizures. She was
not interested in the surroundings. She was microcephalic with poor head
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Figure 1. Pathway of cysteine and xanthine metabolism.
and trunk control and increased tone in the extremities. Urinanalysis for Discussion

S-sulfocysteine by a novel liquid chromatography tandem mass spec-
trometry method [3] was abnormal at 263.1 pwmol/mmol creatinine
(normal <10 pmol/mmol creatinine). Her xanthine and hypoxanthine
were normal at 18.0 (normal <28 pmol/mmol creatinine) and 10.6
(normal range <8 wmol/mmol creatinine), respectively.

Case 2

An 8'2-year-old male, the elder sibling of Case 1, was a product of
term pregnancy. He was born vaginally without a perinatal problem, and
he was appropriate for gestation. He began to have intractable seizures at
5 days of age. Examination at 8 years of age revealed a severely
microcephalic child with spastic quadriplegia and bilateral dislocation of
lenses; the latter finding was the clue to the diagnosis in this case.
Computed tomography of the brain revealed agenesis of corpus callosum
with low-density area in the white and cortical matter consistent with
hypoxic-ischemic injury. His urinalysis for S-sulfocysteine was abnormal
at 166.2 pmol/mmol creatinine (normal <10 wmol/mmol creatinine).
His xanthine, hypoxanthine, and uric acid were normal, which is
consistent with isolated sulfite oxidase deficiency.
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Figure 2. Computed tomography of the brain reveals diffuse hypoden-
sity of the cerebral hemispheres with loss of gray-white junction. The
cerebellum has normal signal and there are incidental findings of mega
cisterna magna.

Isolated sulfite oxidase deficiency is a rare disorder, but
it is likely also an underdiagnosed condition. Inherited
defects in the sulfite oxidase enzyme cause the phenotype
of sulfite oxidase deficiency in a minority of cases.
However, most cases of this disorder are associated with
deficiency of the molybdenum-containing pterin cofactor
(molybdenum cofactor deficiency). Molybdenum cofactor
is associated with the enzymes sulfite oxidase, xanthine
dehydrogenase, and aldehyde oxidase. Sulfite oxidase
converts sulfite to sulfate. Xanthine dehydrogenase cata-
lyzes the hydroxylation of xanthine and hypoxanthine to

Figure 3. Axial magnetic resonance images (TR/TE/TI, 11,000/140/
2500, fluid-attenuated inversion-recovery) obtained at the age of 7 days
reveal extensive areas of abnormal signal in basal ganglia and cortical
gray-white matter junction.
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produce uric acid. Finally, aldehyde oxidase hydroxylates
hypoxanthine into xanthine and functions in detoxification
[1]. Patients with isolated sulfite oxidase deficiency ex-
crete elevated levels of sulfite, thiosulfates, S-sulfocys-
teine, and taurine. Uric acid, xanthine, and hypoxanthine
excretion are normal. The best simple screening tool for
both is a sulfite dipstick; however, caution should be taken
to use fresh urine or fresh frozen urine, because sulfites
readily oxidize at room temperature leading to a false-
negative result. The test may be false-positive when
bacteria are present in the urine due to reduction of sulfate
to sulfite. Accurate determination of S-sulfocysteine is a
key to the definitive diagnosis of both molybdenum
cofactor deficiency and isolated sulfite oxidase deficiency,
and determination of xanthine and hypoxanthine is addi-
tionally helpful in differentiating between the two disor-
ders. Worldwide, approximately 50 cases of sulfite oxi-
dase deficiency have been reported. The preponderance of
reported cases in Europe and the United States most likely
represents increased recognition in these countries.

In the two cases described herein, the diagnosis was
only established after the second affected sib was born
with similar symptoms and the finding of a late manifes-
tation of the disorder i.e., lenses dislocation. The elder
brother was erroneously labeled as cerebral palsy second-
ary to hypoxic-ischemic insult based on the brain imaging
finding despite the absence of perinatal insult.

These are the first cases reported from Saudi Arabia.
Following the diagnosis of these two cases, the central
laboratory began looking for further cases and subse-
quently identified 6 additional cases. Because of the high
consanguinity rate in Saudi Arabia [4], we think that more
cases will be discovered.

The disease can be diagnosed prenatally by assay of
sulfite oxidase activity in cultured amniotic cells or cho-
rionic villous biopsy [5,6].
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Conclusion

Isolated sulfite oxidase deficiency is a rare inborn error
of sulfur metabolism that is difficult to diagnose on the
basis of clinical features and routine metabolic tests. The
presence of ectopia lentis, seizures, and progressive neu-
rologic abnormalities should alert clinicians to the diag-
nosis. In our cases, the clue was the dislocated lenses,
which is a late manifestation of isolated sulfite oxidase
deficiency. Also, the finding of a hypoxic-ischemic picture
on brain magnetic resonance imaging without a history of
perinatal insult should alert the physician to that diagnosis.

The authors would like to thank Professor James Barkovich, from
Neuroradiology, UCSF for his comment on magnetic resonance imaging
films.
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