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ABSTRACT

Neurodegeneration with brain iron accumulation (NBIA) is a rare autosomal recessive disorder characterized by
abnormal accumulation of ferritin in globus pallidus of brain. Magnetic resonance imaging (MRI) of brain
demonstrates a characteristic ‘eye-of-the-tiger’ sign. We describe a case of NBIA in a child with classical clinical and

MRI of brain features.
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INTRODUCTION

The classic form of NBIA is manifested as extra
pyramidal symptoms and retinal degeneration. This
condition encompasses a variety of disorders. The clinical
phenotype of Wilson disease, neuroacanthocytosis shares
some similarity with NBIA and offers diagnostic
challenges to the physician. MRI of brain is particularly
helpful in this scenario to differentiate NBIA from its
mimickers. Our patients presented with early onset
progressive extra pyramidal features and final diagnosis
of NBIA was secured from characterized MRI findings.

CASE REPORT

A nine years old boy presented with intermittent
abnormal flexor posturing of face, both upper limbs and
involuntary jerky movements along with increased
stiffness of all four limbs for last eight months. The
symptoms hampered his walking and other daily normal
activities. The disease course was progressive. He also

had mild coarse tremor. Abnormal posturing, movements
and tremor were relieved during sleep. There was no
history of fever, convulsion, and jaundice preceding or
during his current illness. His birth history was
uneventful and his elder brother was having normal
health. Examination showed normal higher mental
functions, increased tone in all four limbs, exaggerated
deep tendon reflexes with bilateral extensor planter
response. Coarse tremor of limbs was present at rest.
Sensory, cerebellar and bladder bowel functions were
unremarkable. Examinations of the other systems were
normal. Ophthalmoscopic examination was normal.
Routine blood investigations, liver and renal function
tests were normal. Serum ceruloplasmin and ferritin level
were within normal limits with a normal 24 hour urinary
copper excretion value (48 microgram/day). Peripheral
blood smear did not reveal any acanthocyte. Slit lamp
examination of eye was negative for Kayser-Fleischer
ring. Magnetic resonance imaging (MRI) of brain
revealed marked hypo intensity in bilateral globus
pallidus surrounding an area of hyperintensity at its
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medial portion producing the classical ‘eye-of-the-tiger’
sign in axial T2 weighted images (Figure 1). Marked
hypo intensity of bilateral globus pallidus region was also
evident on gradient echo sequence indicative of
accumulation of highly paramagnetic substance (Figure
2). Typical clinical presentation and classical MRI
features clinched the final diagnosis of pantothenate
kinase associated neurodegeneration with brain iron
accumulation, a subset of NBIA.

Figure 1: Axial T2 weighted MRI of brain at the level
of basal ganglia showing - hypo intense rim
surrounding the antero medial hyper intense signal in
bilateral globus pallid (white arrows).

Figure 2: Axial GRE image of brain showing - hypo
intense signals in bilateral globus pallidi sparing the
antero medial aspects (white arrows).

DISCUSSION

NBIA, formerly known as Hallervorden-Spatz syndrome
consists of a group of neurodegenerative diseases with
autosomal recessive inheritance. It is a very rare disease
with an estimated prevalence of 1-3/1,000,000

population.' The disease usually affects the children and
younger age population, but may also be seen in adults.?
NBIA encompasses a group of disorders where
progressive extra pyramidal features and dementia
constitute the clinical phenotype.® The subgroups of
NBIA consists of PKAN (Pantothenate kinase associated
neurodegeneration), HARP syndrome,
aceruloplasminemia and neuroferritinipathy. PKAN
usually manifests in two forms, the childhood onset
classic form with features of dystonia involving face,
tongue and limbs, spasticity and abnormal movements
with early loss of ambulation. Retinitis pigmentosa and
acanthocytosis are other reported associations. The late
onset atypical form has a slowly progressive course with
features of speech abnormality and dysarthria.*
Psychiatric problems are also present. The genetic
abnormality in PKAN is deficiency or absence of
pantothenate kinase 2 which is encoded by chromosome
20p13-p12.3. This enzyme is essential for CoA
biosynthesis and deficiency leads to accumulation of N-
pantothenoylcystien and pantethene. This may cause
cellular toxicity either directly or by free radical mediated
damage as an iron chelator.’ Iron deposition, axonal
spheroids, and gliosis in the globus pallidus constitutes
the pathologic triad of PKAN.® In our patient most of the
features were consistent with the classic PKAN although
a number of other conditions had to be excluded before
making a confident diagnosis of PKAN. Wilson disease
(WD) can present with early onset dystonia,
choreoathetosis and is an important differential of PKAN
and must to be excluded as the treatment protocol and
prognosis are distinctly different. Absence of corneal KF
ring and a normal serum ceruloplasmin with normal
urinary copper excretion virtually excluded the diagnosis
of WD in our patient. Aceruloplasminemia,
neuroferritinopathy and non PKAN NBIA were the other
important diagnostic consideration in our patient.
However a normal serum ceruloplasmin level ruled out
the possibility of aceruloplasminemia and there was no
evidence of visceral iron accumulation which is
commonly seen in this condition. Unlike PKAN
neuroferritinopathy usually affects elderly population in
their fourth to fifth decade.

MRI of brain is the diagnostic modality for NBIA.” It can
also distinguish PKAN from non PKAN NBIA. The ‘eye
of the tiger’ sign seen in axial and coronal T2 weighted
MRI is very characteristic of PKAN, both classical and
atypical forms. This sign is produced due to diffuse low
signal intensity surrounding an anteromedial area of high
signal intensity in T2-weighted images and can also be
demonstrated in gradient echo sequence.® MRI of the
brain revealed the classical ‘eye of the tiger’ sign in our
patient. The T2 hypo intensity is due to the accumulation
of iron whereas the antero medial hyper intensity is the
result of gliosis and spongiosis. This sign is considered
highly sensitive and specific for PKAN and it can be seen
in presymptomatic affected individuals.® Though this sign
can also be found in some other conditions like multiple
system atrophy, neuroferritinopathy but the contour is
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irregular and the hyper intensity is laterally displaced. In
this case the clinical features and the typical MRI ‘eye of
the tiger’ sign led us to the final diagnosis of a rare
neurodegenerative disorder.
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