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Abstract--Introduction: Wilson's disease (WD) is a disorder of copper
metabolism leading to the accumulation of this metal in different
organs. Hepatic manifestations tend to occur in the first decade and
neurological symptoms in the third decade. Neurological
manifestations are said to worsen with chelation therapy. Case report:
A 16-year-old male presented to our institution with recurrent
episodes of seizures since last 3 months despite being on multiple
anti-epileptic medications. Patient eventually progressed to having
problems while moving all his four limbs which further progressed to
speech arrest and extraocular muscle palsy. MRI scan confirmed
typical features of Neurometabolic disorder. Metabolic parameters like
Ceruloplasmin level were also evidently low. Conclusion: Wilson’s
disease is an inherited metabolic disorder. Early diagnosis and
appropriate management help to prevent the systemic complications.
Siblings needed to be screened to prevent manifestations. It also
points out the need to suspect Wilson’s disease in any young patient
presented with the unexplained liver disease.
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Introduction

Neurometabolic diseases are rare, complex disorders, but overall they account
for a remarkable number of diseases of the central nervous system (CNS) in
children. The underlying pathomechanism is highly variable and the clinical
presentation is often non-specific. Neuroimaging plays a key role in the
investigation of children with neurometabolic diseases: It is helpful to (1)
distinguish neurometabolic disorders from other more common diseases of the
pediatric brain, (2) guide the further diagnostic workup, and (3) suggest a specific
diagnosis. In some neurometabolic disorders, early diagnosis and institution of
the appropriate therapy is mandatory to prevent death or ameliorate long-term
neurological sequelae, while misdiagnosis or a delayed diagnosis can result in a
devastat ing, irreversible injury to the developing brain.

It is therefore important that pediatric radiologists are familiar with the
neuroimaging findings of pediatric neurometabolic disorders. Neurometabolic
diseases are rare, complex disorders, but overall they account for a remarkable
number of diseases of the central nervous system (CNS) in children. The
underlying patho-mechanism is highly variable and the clinical presentation is
often non-specific. Neuroimaging plays a key role in the investigation of children
with neurometabolic diseases: It is helpful to (1) distinguish neurometabolic
disorders from other more common diseases of the paediatric brain, (2) guide the
further diagnostic workup, and (3) suggest a specific diagnosis. In some
neurometabolic disorders, early diagnosis and institution of the appropriate
therapy is mandatory to prevent death or ameliorate long-term neurological
sequelae, while misdiagnosis or a delayed diagnosis can result in a devastating,
irreversible injury to the developing brain.

It is therefore important that paediatric radiologists are familiar with the
neuroimaging findings of paediatric neurometabolic disorders. Neurometabolic
disorders may be classified in various groups depending on the predominantly
involved tissue (e.g., white matter in leukodystrophies or leukoencephalopathies),
the involved metabolic processes (e.g., organic acidurias and amino-acidopathies)
and primary age of the child at presentation (e.g., neurometabolic disorders of the
new born). Classification according to patho-mechanism causing the symptoms
and clinical findings, which includes: (1) intoxication diseases, (2) energy
production diseases, (3) diseases of the biosynthesis and catabolism of complex
molecules and (4) neurotransmitter diseases. Wilson disease (WD) is an
autosomal recessive inherited disorder caused by dysfunction of the copper
transporter ATP7B, which is expressed mainly in hepatocytes and is critical for
hepatic copper homeostasis.!-3 Defective ATP7B function causes impaired biliary
copper excretion and pathological accumulation of copper in the liver and central
nervous system.

WD has a prevalence of approximately 1 in 30,000 live births. Most patients
present with symptoms in their first or second decades of life, with 5% developing
acute liver failure; in rare cases, however, symptoms occur up to and including
the eighth decade of life.# The natural history of untreated WD is disease
progression. Patients presenting with liver disease may subsequently develop
neurologic or psychiatric symptoms, and conversely, liver failure may develop in
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patients presenting with neurologic or psychiatric symptoms. Medical therapy can
treat disease or prevent its development, and liver transplantation can be
curative.

Case Report

A 16-year-old male presented to our institution with recurrent episodes of
seizures since last 3 months despite being on multiple anti-epileptic medications.
Patient showed typical Wilson facies (Vocascious smile, facial grimace). Patient
eventually progressed to having problems while moving all his four limbs which
further progressed to speech arrest and extraocular muscle palsy. MRI scan
confirmed typical features of Neurometabolic disorder. (Figure 1) Metabolic
parameters like Ceruloplasmin level were also evidently low. After confirmation of
diagnosis, patient was put on regular treatment as well as management under
our Neuromedicine department.

Discussion

Neurometabolic disorders are rare diseases, but overall, they account for a
significant number of disorders of the paediatric brain. They can present at any
age and with very different symptoms. They can affect the white matter, grey
matter or both. Few are treatable, and an early diagnosis is paramount to prevent
death or permanent long-term neurological sequelae. Neuroimaging has been
shown to provide key information in the diagnostic workup of children with
neurometabolic disorders. MRI not only provides biochemical information on
heavy metal distribution in brain tissue but also gives an insight into the
pathologic and anatomic correlates of clinical signs and symptoms in Wilson's
disease. Interval changes seen on follow-up MR imaging have good correlation
with clinical symptoms and can be useful in evaluating the clinical response to
treatment of children with Wilson's disease.>

The midbrain “face of the giant panda” sign ¢ consists of high signal intensity in
the tegmentum, preservation of signal intensity of the lateral portion of the pars
reticulata of the substantia nigra and red nucleus (arrowhead), and hypointensity
of the superior colliculus. In addition, a “face of panda cub” is seen within the
dorsal part of pons. “Eyes of the panda” are formed from the relative
hypointensity of the central tegmental tracts (CTT) (arrowhead) in contrast with
the hyperintensity of the aqueduct opening into the fourth ventricle (“nose and
mouth of the panda”) bounded inferiorly by the superior medullary velum. The
panda's “cheeks” are formed from the superior cerebellar peduncles.” Life-long
medical therapy is required in patients with WD. Treatment should be considered
in two phases: removing or detoxifying the tissue copper that has accumulated,
and preventing its reaccumulation.23:8 Copper removal is achieved by the
administration of potent chelators.

The primary chelator that has been used is D-penicillamine; however, approx.30%
of patients do not tolerate long-term therapy because of side effects, and some
with neurologic symptoms may develop worsening and irreversible changes.
Trientine, an alternative chelator introduced as a second-line agent for those
intolerant to D-penicillamine, is a reasonable option for primary therapy because
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of its lower incidence of side effects. The prognosis for WD is excellent in all but
those with advanced liver or neurological disease at presentation.23° The
neurologic, psychiatric, and hepatic abnormalities may gradually improve with
medical treatment or following LT in most patients, but currently LT is mainly
recommended for WD patients with hepatic failure. A multidisciplinary team
approach to diagnosis and treatment at experienced centers and longitudinal
monitoring of treatment and adherence improves outcomes for these individuals.

Conclusion

As Wilson’s disease is a rare disease the diagnosis is likely to be missed. There
should be a high index of suspicion in all cases of liver cirrhosis with no clear-cut
etiology or an isolated neurological symptom such as tremor.
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Figure 1. Magnetic resonance (MR) imaging showed T2 and FLAIR hyperintense
lesions involving bilateral thalami, midbrain, and pons. Double panda sign is also

evident



