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Clinical History and
Examination
A 34-year-old female presented with severe parkinsonism. She

had axial and asymmetrical appendicular rigidity as well as spastic-

ity of the lower limbs. Tonic-clonic seizures started at 18 months

of age after bacterial meningoencephalitis was diagnosed, and she

was treated with antibiotics and antiepileptics until her last seizure

at age 7.5 years. Speech and language development was markedly

delayed, and she was diagnosed with severe mental disability of

unknown etiology. Her motor function improved over time, and

she could eat and dress independently by age 21 years. However,

behavioral problems, personality changes, and psychotic episodes

at age 21 years necessitated antipsychotic treatment with typical

antipsychotic medications. She later experienced recurrent out-

bursts of anger, followed by motor impairments, including toe

walking, postural rigidity, freezing of gait, falls, and mild tremor.

Drug-induced parkinsonism was suspected and the antipsychotics

were stopped with the addition of baclofen and procyclidine,

resulting in improvement of motor function. The outbursts of

anger reappeared six months later and her gait became spastic.

Atypical antipsychotics were prescribed, baclofen was stopped,

and procyclidine was slowly tapered down, causing further motor

deterioration. Night agitation and insomnia appeared during the

following year for which she received benzodiazepines, worsen-

ing the extrapyramidal symptoms. Withdrawal of the antipsy-

chotics and benzodiazepines in 2014 resulted in motor

improvement, but the cognitive and behavioral deterioration

persisted. It was at this time, we saw her for the first time, and

quetiapine was initiated.

Investigations
A brain computerized tomogram revealed generalized atrophy.1

The typical “eye-of-the-tiger” sign was absent on brain MRI,2

but there were bilateral T2 basal ganglia hypointensities, mainly

in the globus pallidus (Figure 1). T1 showed hyperintensity in the

substantia nigra. Electroencephalographic recordings disclosed no

epileptic signs. The blood smear was negative for acanthocytes

and serum ferritin, ceruloplasmin, albumin, and lipoproteins were

within reference values. The CPK level reached 2577 IU/L

(normal 5 60 to 174 IU/L).

A preliminary diagnosis of NBIA was made. Analysis of the

WDR45 gene revealed a novel, heterozygous deletion c.27dupG

(hemi) p.10Aspfs*61, predicted to lead to the formation of a stop

codon and protein truncation. The mutation was also found in

the patient’s asymptomatic mother.

The patient was started on low doses of levodopa/carbidopa,

which resulted in a significant improvement of her gait and motor

function (Video S1), although mild nondisabling dyskinesias

appeared in the legs, arms, and face two months later. The patient

is currently being treated with quetiapine, clonazepam, trazo-

done, procyclidine, and levodopa/carbidopa 125/12.5 mg three

times daily. Despite the dyskinesias, the levodopa/carbidopa treat-

ment resulted in a significant improvement in motor function.

Discussion
Beta-propeller protein-associated neurodegeneration (BPAN) is

still in its early phase. It is characterized by global developmental

delay, intellectual disability, and is frequently accompanied by

early-onset seizures, absent to limited expressive language, motor
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dysfunction (ataxia), and abnormal behaviors often similar to

autism spectrum disorder. As seen in this patient, with age, seiz-

ures tend to resolve or become less prominent. In the second

phase, usually starting in the second or third decade of life, cogni-

tive deterioration and movement disorders (progressive parkin-

sonism and dystonia) emerge as characteristic findings. Treatment

with levodopa/carbidopa may have a short lasting and/or partial

beneficial effect on motor function.4,5 Additional phenotypical

features may be present, such as disordered sleep, high myopia,

and incontinence.

With respect to behavioral characteristics, only anecdotal data

are available that suggested aggressive behaviors in some patients.7

The neurological symptoms in here described highlights the

interesting phenotype of a disease with a characteristic two-phase

course with, in its later stage, dystonia and marked cognitive dete-

rioration. We would expect this patient to be wheelchair bound

or have bedridden status by now, however after treatment with

low dose levodopa/carbidopa, she has regained motor function.

In addition (as expected), there were behavioral problems and

challenging behaviors in the decades before motor deterioration,

corresponding to the level of intellectual disability and dependent

of contextual parameters.

Levodopa treatment had resulted in only partial and temporal

improvement in previously described cases, and it was usually

stopped after a few months due to debilitating dyskinesias.4,5 In

contrast, our patient is stable with relatively good motor function

on levodopa treatment for the past 23 months.

An additional special feature of our case is that this is, to our

knowledge, the second report of an asymptomatic WDR45 muta-

tion carrier.3,5,6 In the other case, the mother was mosaic for the

alteration, thus it is likely that this is also the case for our probands

mother. Females in general could also present with milder pheno-

types if they harbor a later somatic mutation, since the phenotype

is determined at least in part by the stage of development at the

time of mutation and by the tissue distribution of mutation-

containing cells. Since this is a previously unreported mutation,

theoretically there is also a possibility that it has incomplete pene-

trance, but this is unlikely since the mutation occurs early in the

transcript.

Our case may add unique phenotypical nuances to the rare but

well-defined syndrome of BPAN: good response to dopa with no

exhausting dyskinesia and absence of the clinical features in the

mother-mutation carrier.
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FIG. 1. (Brain MRI) shows T2 basal ganglia hypointensities,
mainly in the globus pallidus, bilaterally.
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Supporting Information
Videos accompanying this article are available in the supporting

information here.

Video S1. This video shows the patients gait before taking

levodopa/carbidopa and how the gait improved after starting

treatment.
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