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Full Text

Clinical Description

A 4-month-old girl presented with poor head control. She was born at term without complications. Parents were nonconsanguineous but from the same village. Her neurological
examination revealed normal deep tendon reflexes with flexor plantar responses. She had microcephaly (head circumference 36 cm, -3.5 SD) and also dysmorphic features including a
high arched palate, long philtrum, anteverted auricles. Metabolic studies including ammonia, serum amino acids, urine organic acids, acylcarnitine profile, lactate, pyruvate levels, and
thyroid function studies were normal. Magnetic resonance imaging (MRI) of the brain showed delayed myelination (hyperintensities in the posterior limb of internal capsule) in the T2-
weighted image and restricted diffusion in the posterior limb of the internal capsule, optic radiation, cerebral peduncles, substantia nigra, the pyramidal tracts in the midbrain, and
cerebellar white matter [Figure 1]. After one month of follow-up, the patient exhibited intractable tonic seizures. Interictal electroencephalogram showed focal spike and slow waves in the
left occipital region. She was treated with phenobarbital, levetiracetam, and topiramate. Whole—exome sequencing (WES) analysis revealed a homozygous pathogenic splice-site variant
c. 124 + 1G > A located in intron 2 of ITPA gene (PVS1, PM2, PP3, PP5). This variant had been reported previously (rs376142053).{Figure 1}

Discussion

Inosine triphosphate pyrophosphohydrolase (ITPA) related developmental encephalopathy is a rare early infantile developmental encephalopathy. Clinical manifestations mostly consist
of hypotonia, development delay, progressive microcephaly, and epilepsy. Some patients have cataracts and cardiomyopathy, too. Dysmorphic features are also described as large and
low set ears, micrognathia, hypertelorism, low nasal bridge, long philtrum, epicanthal folds, short nose. This case presents hypotonia, development delay, microcephaly, epilepsy,
dysmorphic features, and a peculiar brain MRI pattern which especially lead to the diagnosis of ITPA related developmental encephalopathy. The term 'ITPA related developmental
encephalopathy' was used because of the development delay exhibited before epileptic seizures and epileptiform abnormalities in the patient. Therefore, it may be suggested
developmental delay is independent of epilepsy. Characteristic brain MRI findings distinctly contribute to the diagnosis.[1],[2],[3] Firstly, Kevelam et al.[1] reported seven individuals from
four families with this disorder. MRIs of all patients pointed to delayed myelination, thin corpus callosum, and T2 weighted hyperintensities in the posterior limb of the internal capsule.
Several patients also displayed involvement of the pyramidal tracts in the midbrain, middle and inferior cerebellar peduncles, and cerebellar white matter. Additionally, diffusion-weighted
imaging showed diffusion restriction in the posterior limb of the internal capsule in all of them except one patient and some patients also in the optic radiation and midbrain. All of the
patients exhibited cerebral atrophy in the follow-up. Then, Kaur et al.[2] reported one patient with delayed myelination, thin corpus callosum, T2 weighted hyperintensities in the posterior
limb of the internal capsule, and mild cerebral atrophy. Sakamoto et al.[3] described two patients with T2 hyperintensity of the pyramidal tracts in the internal capsule, and midbrain,
delayed myelination of the posterior limb of the internal capsule, and optic radiation, cerebral atrophy, and thin corpus callosum. Recently, Muthusamy et al.[4] reported one patient with
the same mutation as our patient. The MRI of the patient indicated the lack of myelination in cerebellar white matter and posterior limb of the internal capsule and also restricted diffusion
involving optic radiations, cerebral peduncles, red nuclei, globus pallidus, and corticospinal tract. In particular, Krabbe disease can be considered the differential diagnosis for the
involvement of the corticospinal tract. However, it does not typically exhibit restricted diffusion of the tracts.

We highlight characteristic neuroimaging features including T2 hyperintensity and restricted diffusion of the posterior limb of the internal capsule, optic radiation cerebral peduncles,
substantia nigra, the pyramidal tracts in the midbrain, and cerebellar white matter with a lack of myelination are key to the diagnosis of ITPA related developmental encephalopathy.
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