
Case report

A two-day-old newborn girl pre-
sented with intermittent episodes of 
hypertonia and hypotonia, increas-
ing in frequency and intensity. Her 
parents were distant cousins​​, and 
her two sisters showed a normal de-
velopment after a normal pregnancy. 
On admission, an EEG combined 
with video recording showed no fo-
cal epileptic activity during repeated 
short contractions in both arms and/
or limbs. Seven days later, repeat 
EEG showed diffusely slowed mono-
morphic trace of rather low voltage, 
but again without epileptic charac-
teristics. Brain ultrasound, performed 
on admission, revealed hypoplasia 
of the corpus callosum, enlarged lat-
eral ventricles, and cystic formations 
in the white matter. MRI, performed 
at age 3 days, confirmed the hypo-
plasia of the corpus callosum found 
on ultrasound and showed a diffuse 
cystic degeneration of the supraten-
torial white matter, mainly involving 
the frontoparietal regions (Fig. 1).

The subsequent diagnostic work-
up was based on a differential diag-
nosis between a possible metabolic 
disease and hypoxic-ischemic-relat-
ed mulitcystic encephalopathy. Bio-
chemical examinations revealed 
undetectable homocysteine plasma 
levels (0 mol/L, reference value: 15-
100 micromol/L) in two separate oc-
casions. Analysis of freshly catheter-
ized urine was positive for sulphite 
(+/-40 mg/L), and showed an in-
creased S-sulfocysteïne and taurine. 
A normal value of uric acid was 
measured in the plasma (4.6 mg/dL, 
reference 2.0 to 5.5 mg/dL), and there 
were no elevated urinary levels of 
xanthine (8 mmol/mol creat., refer-
ence value ≤ 66 mmol/mol creat.) or 

Discussion

Sulphite oxidase is a mitochon-
drial enzyme that plays a role in the 
oxidation of sulfite to sulfate, which 
is the final step in the metabolism of 
sulfur-containing amino acids (methi-
onine, homocysteine) (1). With this 
step, two electrons are released, and 
these are mediated by cytochrome c 
to the electron transport chain, 
enabling the production of ATP (oxi-
dative phosphorylation). Molybdenum 
is a necessary co-factor for the 

hypoxanthine (≤ 99 mmol/mol cre-
at.). The latter measurements ruled 
out molybdenum cofactor deficiency 
and a diagnosis of isolated sulfite 
oxidase deficiency was established.
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Isolated sulfite oxidase deficiency is a rare, autosomal recessive disease with a very poor prognosis. This condition 
usually presents in the neonatal period and is mainly characterized by neurological abnormalities, including refrac-
tory seizures, abnormal muscle tone, abnormal movements, and marked developmental delay. The differentiation 
from hypoxic-ischemic encephalopathy is difficult based on clinical findings alone. We present a neonatal case
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Fig. 1. — MR imaging performed at age 3 days. A, axial T2-weighted image; B, axial 
IR image; C, coronal T2-weighted image; D, sagittal T1-weighted image. There is abnor-
mal high signal in the central and peripheral white matter in the T2-weighted images 
(A, C) and low signal in the inversion recovery T1-weighted image (B), with a cystic 
appearance of the white matter and a corresponding ex-vacuo enlargement of the 
ventricular system and subarachnoid spaces. Notice severe thinning of the corpus 
callosum (D, arrows) and flattening of the pontine protuberance (D, arrowhead).
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the basal ganglia, resulting in a mul-
ticystic encephalomalacia similar to 
that found in the context of severe 
perinatal hypoxic-ischemic injury 
and twin-to-twin transfusion syn-
drome (4, 5). The clinical context and 
laboratory investigations are there-
fore crucial to make the diagnosis. 
Among biochemical assays, deter-
mination of total plasma homocyste-
ine is considered a first-line investi-
gation and shows greatly decreased 
values (≤ 1 mol/l); it is a sensitive and 
specific indicator of sulphite oxidase 
deficiency. This parameter can help 
the clinician and may lead to more 
specific investigations. For example, 
a specific analysis of plasma amino 
acids can be performed, demonstrat-
ing an increased concentration of 
sulfocysteine. Also, an increased 
concentration of thiosulphate in the 
urine supports the diagnosis. A low 
level of uric acid in serum and urine 
and an increased concentration of 
xanthine and hypoxanthine in the 
urine allow to differentiate between 
molybdenum cofactor deficiency  
and isolated sulfite oxidase deficien-
cy (1, 2).
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ble I). To date, the neuropathogene-
sis of this disease has not been fully 
clarified; it has been hypothesized 
that the accumulation of neurotoxic 
products or the lack of sulfate may 
eventually lead to energy failure at a 
cellular level (1, 2).

This hypothesis also explains the 
similarities in both clinical and neu-
roimaging appearance between sul-
fite oxidase deficiency and hypoxic-
ischemic encephalopathy (3, 4). In 
fact, neuroimaging findings in iso-
lated sulfite oxidase deficiency in-
clude cerebral and cerebellar atro-
phy, ventricular dilatation, cystic 
leukomalacia, hypoplasia of the cor-
pus callosum, and cystic changes in 

activation of sulphite oxidase, and is 
also necessary for the activation of 
xanthine oxidase and aldehyde de-
hydrogenase. Reduced function of 
sulphite oxidase may either result 
from an isolated deficiency (SUOX 
gene, located on chromosome 12q) 
or from defective synthesis of molyb
denum (MOCS1, MOCS2, and 
MOCS3 GEPH genes (2). Regardless 
of the affected gene, the clinical pre-
sentation is almost identical.

When sulfite oxidase is deficient, 
homocysteine and methionine are 
metabolized via an alternative path-
way, causing an accumulation of 
sulfite and its metabolites: taurine, 
S-sulfocysteïne and thiosulfate (Ta-

Table I. — The metabolic pathway of sulfur-containing amino acids (methio-
nine, homocysteine) and the role of sulfite oxidase.
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