
Brain Diffusion-Weighted and Diffusion Tensor Imaging
Findings in an Infant with Biotinidase Deficiency
A previously healthy 7-week-old male infant was admitted because of

clonic movements of the upper limbs. Findings of a neurologic exami-

nation were normal. His psychomotor development was appropriate for

his age. Brain MR imaging showed supra- and infratentorial white matter

signal-intensity abnormality, suggestive of edema, with frontal predom-

inance and peripheral U-fiber involvement. Myelination was slightly di-

minished in the posterior limbs of the internal capsules, also compatible

with edema. The corpus callosum was spared. Deep gray matter struc-

tures had a normal appearance. No malformations were detected. Diffu-

sion-weighted imaging (DWI, b � 1000 s/mm2) and diffusion tensor

imaging revealed symmetric moderately reduced diffusion with abnor-

mally increased fractional anisotropy in the centrum semiovalia and peri-

rolandic white matter (Fig 1). MR spectroscopy (regions of interest po-

sitioned at the left centrum semiovale and basal nuclei; TE � 30 and 135

ms; not shown) showed a lactate doublet at 1.33 ppm.

Laboratory investigation demonstrated elevated plasma lactate (19.6

mg/dL; reference range, 3.1–12.0 mg/dL) and urinary 3-hydroxy-

isovaleric acid (1786 �mol/mmol of creatine; reference range, 10 – 67

�mol/mmol of creatine) levels and absent plasma biotinidase activity.

Biotin supplementation (5 mg per day, by mouth) was started. No

further seizures were noted. A follow-up brain MR imaging at 3

months of age showed normalization of the white matter signal in-

tensity. The child was neurologically and developmentally normal at

10 months of age.

Biotinidase converts biotin, an essential water-soluble vitamin, into

its bioavailable form. Biotinidase deficiency is a rare autosomal recessive

disorder, with an estimated prevalence of approximately 1:60,000 neo-

nates,1 causing multiple carboxylase deficiencies (for which biotin is a

coenzyme) and leading to energy depletion, due to impaired catabolism

of several branched chain amino acids, gluconeogenesis, and fatty acid

synthesis.2 Neurologic involvement in biotinidase deficiency manifests in

the first few years of life, with seizures, optic atrophy, and sensorineural

hearing loss.3 Conventional MR imaging and MR spectroscopy features

reflect the known pathophysiologic mechanisms in this deficiency. Pro-

longed T1 and T2 of the white matter may be explained by diffuse inter-

stitial edema. The lactate peak on MR spectroscopy is related to the con-

version to anaerobic metabolism.4,5

A previous description of a patient with biotinidase deficiency5 dem-

onstrated markedly reduced diffusion in the brain stem, middle cerebel-

lar peduncles, splenium of the corpus callosum, posterior limbs of the

internal capsules, corona radiata, and parieto-occipital gray matter. In

our patient, a different pattern was observed, with moderately reduced

diffusion and increased fractional anisotropy in the perirolandic white

matter and centrum semiovalia. This could be due to accelerated myeli-

nation of those areas, induced by the repeated neuronal electric activity of

the seizures, as was previously reported in children with Stürge-Weber

syndrome6 and in experimental studies in mice.7 Vacuolating myeli-

nopathy and myelin edema were previously described in neuropatho-

logic studies in biotinidase deficiency.3 However, in our patient, these

seem an unlikely explanation for the imaging findings because intramy-

elinic edema usually causes markedly reduced water diffusion and de-

creased fractional anisotropy in white matter.8
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Fig 1. A, Apparent diffusion coefficient (ADC) map demon-
strates decreased signal intensity in the perirolandic white
matter and centrum semiovalia. ADC value, measured in the
left centrum semiovale at the MR imaging workstation
(Syngo; Siemens, Erlangen, Germany) is reduced (0.87 �
10�3 mm2/s); in an age-matched control (not shown), ADC
measured in the same location was 1.4 � 10�3 mm2/s. Note
also increased water diffusion in the remaining hemispheric
white matter, with frontal predominance, suggestive of in-
terstitial edema. B, Fractional anisotropy map shows in-
creased anisotropy in the perirolandic white matter and
centrum semiovalia.
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