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Two cases of citrullinaemia presenting with stroke
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Summary Urea cycle disorders are known to be unusual

causes of stroke. We report two infant cases of citrullinaemia

that both initially presented with a stroke and suggest that

urea cycle disorders should be included in the differential di-

agnosis of unexplained stroke during infancy and childhood.

Introduction

Urea cycle disorders are known to be unusual causes of

stroke. To date, there are several reports of ornithine transcar-

bamylase (EC 2.1.3.3) deficiency that presented with stroke-

like episodes (Christodoulou et al 1993; Mamourian and de

Plessis 1991). However, cases of citrullinaemia manifested as

stroke-like episodes have not previously been described. We

report two infant cases of citrullinaemia (McKusick 215700)

that both initially presented with a stroke.

Case reports

Patient 1 was admitted to the hospital because of focal clonic

seizures involving the right upper extremity and the right side

of her face at the age of 3 months. She was drowsy and had
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increased muscle tone and hyperreflexia in both right upper

and lower extremities. The plasma ammonia concentration

was greater than 400 μmol/L. She was diagnosed with citrul-

linaemia after serum amino acid analyses revealed markedly

elevated citrulline concentration at 2401.3 nmol/ml (normal

range 3–35 nmol/ml), and normal glutamine and arginine

concentrations. Urine organic acid analysis showed increased

excretion of orotic acid. An electroencephalogram showed

spike discharges from the left frontotemporal area. Brain

MRI demonstrated an acute ischaemic lesion in the left hemi-

sphere (Fig. 1). The patient’s refractory status epilepticus

was controlled after three days of treatment with phenobar-

bital, valproate and vigabatrin. The ammonia concentration

decreased after the administration of sodium benzoate, L-

arginine, vitamin B complex, and parenteral nutrition with

glucose and lipid. She could control her head by 7 months of

age. Currently, at the age of 7 years, her plasma ammonia con-

centration has remained below 100 μmol/L on a low-protein

diet. However, she has microcephaly and severe mental re-

tardation with normal motor development.

Patient 2 was brought to the emergency room at the age

of 53 days because of generalized tonic seizures and im-

paired consciousness. Her height and weight were both be-

low the 3rd centile. She was mentally comatose and had

increased muscle tone and hyperreflexia in both extremities.

The plasma concentration of ammonia on admission was

535 μmol/L. Serum amino acid analyses revealed a markedly

elevated citrulline concentration at 1376.0 nmol/ml, with

normal concentrations of glutamine and arginine. Molec-

ular study identified a missense mutation of G324S ho-

mozygotes in the argininosuccinate synthetase (ASS) gene

in both patients, which was reported in previous study

(Kobayashi et al 1990). An electroencephalogram showed

diffusely suppressed background activity. Brain MRI re-

vealed acute ischaemic lesions in the right hemisphere and
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Fig. 1 (A) T2-weighted coronal image shows high signal intensity
involving both the white and grey matter in the left hemisphere, sug-
gesting infarction. (B) Gadolinium-enhanced T1-weighted axial MR
image shows mild ventricular enlargement and diffuse low signal in-

tensity with decreased volume in the left hemisphere, indicating brain
atrophy. (C) T1-weighted axial image of 8 months later shows severe
volume loss of white matter of the left hemisphere, widening of sulci
and secondary cortical atrophy.

Fig. 2 T1-weighted axial (A)
and coronal (B) MR images
show diffuse atrophic changes in
the right hemisphere and left
frontoparietal lobe, suggesting
infarction.

the left frontoparietal area (Fig. 2). The serum ammonia

concentration was normalized with peritoneal dialysis.

However, the patient, now 6 years old, has a global develop-

mental delay and spastic quadriparesis because of the initial

brain damage caused by hyperammonaemic episodes.

In this report, two cases of citrullinaemia presenting with

stroke are described, urea cycle disorders should be included

in the differential diagnosis of unexplained stroke during in-

fancy and childhood.

References

Christodoulou J, Quereshi I, McInnes R, et al (1993) Ornithine tran-
scabamylase deficiency presenting with stroke-like episodes. J Pe-
diatr 122: 423–425.

Kobayashi K, Jackson MJ, Tick DB, et al (1990) Heterogeneity of muta-
tions in argininosuccinate synthetase causing human citrullinemia.
J Biol Chem 265: 11361–11367.

Mamourian AC, du Plessis A (1991) Urea cycle defect: a case with
MR and CT findings resembling infarct. Pediatr Radiol 21: 594–
595.

Springer


