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Spongy Degeneration of White Matter: A Case of Canavan Disease

with Imaging Correlation
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Canavan disease is a rare autosomal recessive leukodystrophy
characterized by spongiform degeneration of cerebral white
matter due to deficiency of the enzyme N-acetylaspartoacylase.
We report the case of a 7-month-old female who presented
with macrocephaly, developmental delay, and spasticity.
MRI demonstrated diffuse white matter abnormalities with
characteristic involvement and sparing patterns. Diagnosis
was confirmed by elevated urine N-acetylaspartic acid (NAA)
levels and genetic testing. This case highlights the classical
neuroimaging features of Canavan disease and the importance
of considering leukodystrophies in infants presenting with
macrocephaly and developmental delay.
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INTRODUCTION

Canavan disease is a progressive leukodystrophy caused by
deficiency of N-acetylaspartoacylase, leading to impaired
myelination and spongiform degeneration of the brain.
It is most prevalent in the Ashkenazi Jewish population
but has been reported worldwide. The disease usually
manifests between 3—5 months of age with macrocephaly,
developmental delay, and hypotonia. MRI and MR
spectroscopy play a key role in diagnosis. We present a case
with classical clinical and imaging features.

CASE REPORT

A 7-month-old female infant was brought with complaints of
progressive increase in head size, poor head control, delayed
developmental milestones, and spasticity. She was the only
child of non-consanguineous parents, with no siblings.
The antenatal and perinatal periods were uneventful, and
birth history was normal with no complications. There was
no history of seizures or previous hospital admissions. On
clinical examination, the child was alert but irritable, with
markedly increased head circumference consistent with
macrocephaly. Neurological examination revealed poor head
control, generalized hypertonia with spasticity of all four
limbs, brisk deep tendon reflexes, and delayed motor and
social milestones. Fundus examination did not reveal optic
atrophy at this stage.

Magnetic resonance imaging (MRI) of the brain revealed
diffuse and symmetric white matter involvement. There
was extensive T2 hyperintensity and corresponding T1
hypointensity affecting the bilateral cerebral and cerebellar
white matter, bilateral globi pallidi, bilateral thalami, and the
dorsal aspect of the brainstem (Fig 1). Diffusion-weighted

imaging demonstrated areas of restricted diffusion within the
involved white matter (Fig 2). Relative sparing was noted in
the bilateral caudate and putamen nuclei, bilateral internal
capsules, ventral part of the crus cerebri of the midbrain,
and the ventral pons, producing a characteristic distribution
pattern. In addition, multiple bilateral small round cysts < 1
cm were visible within the lobar and subcortical white matter
especially in frontal and parieto-occipital regions (Fig 3).
MR spectroscopy performed from the parietal white matter
showed a strikingly elevated N-acetylaspartate (NAA) peak
with increased NAA/creatine ratio, which is considered
pathognomonic for Canavan disease (Fig 4). These
imaging findings, combined with the clinical profile, were
strongly suggestive of Canavan disease. The diagnosis was
subsequently confirmed biochemically by elevated urinary
N-acetylaspartic acid (NAA) levels and genetically by
identification of a pathogenic mutation in the aspartoacylase
gene through polymerase chain reaction (PCR).

DISCUSSION

Canavandisease is a fatal autosomal recessive leukodystrophy
first described by Myrtelle Canavan in 1931. It results from
mutations on the short arm of chromosome 17, leading to
deficiency of N-acetylaspartoacylase, an enzyme crucial
for myelin synthesis. The consequent accumulation of
NAA in the brain produces spongiform degeneration of the
white matter. The disorder is particularly prevalent among
Ashkenazi Jews, where carrier frequency is high, but
cases are reported globally with an estimated incidence of
approximately 1 in 100,000 among non-Jewish populations.
Data regarding its frequency in the Indian population are
limited.

Clinical presentation usually begins between the ages of 3 to
5 months, with macrocephaly, hypotonia, and developmental
delay as ecarly features. As the disease progresses, patients
develop spasticity, visual impairment, seizures, and severe
neurodevelopmental regression. Most affected children
succumb within the first decade of life, typically by the age
of five years.

Neuroimaging plays a central role in the diagnosis. Early
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Figure-1: Axial T2-weighted MRI image showing diffuse,
symmetric hyperintensity involving bilateral cerebral white matter
and thalami, with relative sparing of caudate and putamen nuclei.

Figure-2: Axial diffusion-weighted imaging (DWI) showing
restricted diffusion in the affected cerebral white matter.

Figure-3: Spongy or “cribriform” appearance of peripheral white
matter with tiny cystic areas noted in coronal T2-weighted images.

CT may show megalencephaly and diffuse hypodensity of
the subcortical white matter without contrast enhancement,
whereas late CT changes include cortical atrophy with
dilated ventricles and widened sulci. MRI provides superior
delineation of white matter abnormalities due to excellent
gray—white differentiation. Typical findings include T1

Figure-4: MR Spectroscopy from the parietal white matter showing
markedly elevated N-acetylaspartate (NAA) peak with increased
NAA/creatine ratio, which is pathognomonic for Canavan disease.

hypointensity and T2/FLAIR hyperintensity involving the
cerebral and cerebellar white matter, globus pallidus, and
thalami, with relative sparing of the caudate, putamen, corpus
callosum, and internal capsule in early stages. Restricted
diffusion is seen in the involved regions. As the disease
advances, periventricular white matter becomes affected
with progressive ventriculomegaly. MR spectroscopy
demonstrates a striking increase in NAA and an elevated
NAA/creatine ratio, which is considered pathognomonic.
Diagnosis is confirmed by biochemical testing demonstrating
increased NAA in urine, cerebrospinal fluid, and brain,
along with genetic testing for mutations in the 4SP4 gene.
Management remains largely supportive, although advances
in molecular medicine have led to ongoing trials in gene
therapy that show promise for future treatment. Early
recognition of this disorder is vital, as it allows for genetic
counselling, prenatal diagnosis in subsequent pregnancies,
and potential inclusion in experimental therapies.

CONCLUSION

Canavan disease should be suspected in infants presenting
with macrocephaly, developmental delay, and hypotonia.
MRI, together with MR spectroscopy, provides critical
diagnostic information. Confirmatory biochemical and
genetic testing establishes the diagnosis. Although prognosis
remains poor, early diagnosis is essential for family
counselling and for considering evolving therapeutic options
such as gene therapy.

PATIENT CONSENT

Written informed consent was obtained from the patient’s
parents for publication of this case report and accompanying
images
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