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• 6 year old female with a history of speech delay and 
frequent falls over the past three years presents with 
progressive involuntary movements of one month 
duration.

• Initially developed tongue thrusting then days later began 
to have worsening balance with frequent falls and 
intermittent extreme deviation of neck and upper arms.

• PMH: three years previously had extensive work up 
for motor and speech delay
o Unremarkable MRI brain and prolonged EEG
o Genetic testing: variant of unknown significance (VUS) 

with a single copy deletion of a portion of the PANK2 
gene

o No follow up testing pursued
• Exam: wide-based unsteady gait, paroxysmal dystonia of 

neck and arms, and oral dyskinesia
• Work up: Head CT, prolonged EEG, and CSF studies were 

largely negative.
• Patient trialed on Carbidopa/Levodopa to evaluate for a 

diagnosis of Dopa-responsive Dystonia with only minimal 
improvement noted.

• MRI brain revealed T2 hyperintensities in the globi pallidi
bilaterally, called the "eye of the tiger" sign, consistent 
with Neurodegeneration with Brian Iron Accumulation 
(NBIA).
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Movement disorders are a regularly encountered complaint 
in the pediatric population that can vary widely from benign 
and self-limited conditions to neurodegenerative and 
ultimately fatal disorder. MRI is an important 
diagnostic tool but can be initially normal. Genetic testing 
has played an increasingly important role in identification 
of neurodegenerative disorders, often before significant 
signs and symptoms have emerged.

Here we review the presentation, characteristic MRI 
findings, and the role of genetic testing in Pantothenate 
Kinase Associated Neurodegeneration (PKAN). PKAN is a rare, life threatening autosomal recessive 

neurodegenerative condition and is the most common subtype of 
Neurodegeneration with Brian Iron Accumulation (NBIA). It is the 
result of a mutation in the PANK2 gene which encodes a key 
regulatory enzyme in Coenzyme A synthesis. Iron accumulates 
preferentially in the basal ganglia as a poorly understood byproduct 
of the defect giving rise to the characteristic “eye of the tiger” sign on 
MRI. 

In the classic form, it presents in childhood and is characterized by 
rapid progressive dementia and worsening motor function. Delayed 
language and motor milestones are a common and early 
finding. Patients develop gait abnormalities around the age of 3 and 
later develop worsening rigidity, dystonia and choreoathetosis. Loss 
of ADLs, speech, and swallowing by the second decade of life follow. 
Optic atrophy is a major feature that our patient did not exhibit at the 
time of diagnosis. There is no known treatment to delay the 
progressive impairments though there are research studies underway. 

In the past, most cases of NBIA were diagnosed with MRI. The 
advent of widespread genetic testing has allowed for earlier diagnosis 
before MRI findings become evident. As more pathogenic variants 
are identified, it is imperative that practitioners continue to re-
evaluate new genetic data when a VUS is initially identified. In our 
patient, further testing targeting the PANK2 gene after a VUS was 
identified could have resulted in a diagnosis three years earlier.

Figure 1: Iron deposition in the basal ganglia resulting in the "Eye of the Tiger sign", axial 
view.

Figure 2: Iron deposition in the basal ganglia resulting in the "Eye of the 
Tiger sign", coronal view

• Dopa-responsive Dystonia: Disorder that involves muscle contractions, 
tremors and other dystonia. Signs and symptoms typically improve with 
sustained use of L-Dopa. Most commonly caused by mutations in GCH1, 
TH or SPR genes. Can be AD or AR depending on gene mutation.

• Glut-1 Deficiency: Disorder known for a variety of neurological symptoms 
including seizures, ataxia, spasticity, and dysarthria. Usual onset is in 
infancy with the cause being mutation in SLC2A1 gene.

• Wilson's Disease: An AR disorder caused by ATP7B gene mutation in 
which excessive amounts of copper accumulate in the liver, brain and eyes 
causing jaundice, fatigue, abdominal swelling along with neurological 
symptoms as tremors, difficulty walking and speech problems. Onset age 
6-20.
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