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Case Report

A 72-year-old lady presented to the neurology clinic with a
constellation of symptoms that began 2 years previously with
nocturnal wandering, erratic driving, and becoming with-
drawn. Over the next 2 years, she developed recurrent falls,
slowness and stiffness, urinary urgency, and hoarseness of
voice. She was a previous heavy smoker. Family history
revealed idiopathic Parkinson’s disease in her father and motor
neuron disease in her brother. Examination showed a broad-
based gait, stooped posture, bilateral reduced arm swing, jerky
tremor on outstretched hands, mild limb rigidity, and severe
symmetric bradykinesia. There was mild proximal weakness of
the lower limbs with bilateral extensor plantar responses.
There was dysphonia without dysarthria. Extraocular move-
ments were normal.

A noncontrast computed tomography (CT) scan of the brain
showed atrophy of the caudate nuclei and small-vessel ischemic
changes (Fig. 1A). Magnetic resonance imaging (MRI) of the
brain revealed small caudate nuclei and nonspecific white matter
changes on a T2-weighted sequence (Fig. 1B) with unremark-
able susceptibility-weighted (Fig. 1C) and sagittal view fluid-
attenuated inversion recovery (Fig. 1) sequences. An 18-fluoro-
deoxyglucose positron emission tomography (‘*FDG PET) scan
of the brain showed prominent, symmetric hypometabolism in
the caudate nuclei and putamina, mild left anterior temporal
hypometabolism, and low-normal cerebellar metabolic activity

(Fig. 1E,F). Left and right basal ganglia activity was reduced by
6.2 and 4.7 standard deviations below the mean, respectively.
Electroencephalography revealed intermittent slowing in the
temporal regions. Levodopa (L-dopa) was tried, but her condi-
tion did not respond.

Three years after initial symptom onset, the patient presented
to hospital with dyspnea. A CT-guided biopsy followed by
pathologic analysis of a newly discovered right lung mass
revealed small cell lung carcinoma. Further tests were per-
formed. Western blot analysis of serum was positive for anticol-
lapsin response mediator protein 5 (CRMP5) antibodies. Other
onconeuronal antibodies, specifically, anti-Hu, Yo, Ri, Mal,
Ma2, amphiphysin, Sox-1, Zic-4, and anti-Tr, were negative.
Antivoltage-gated potassium channel (anti-VGKC) and anti-N-
methyl-D-aspartate  (anti-NMDA) receptor antibodies were
negative. Oligoclonal immunoglobulin G bands were positive
in the cerebrospinal fluid (CSF) but not in the serum, suggest-
ing intrathecal synthesis. Further CSF analysis revealed a raised
protein level at 629 mg/L and a normal white cell count of 3
cells/mL. A diagnosis was made of paraneoplastic parkinsonism.
The patient commenced carboplatin and etoposide. At the time
of this writing, the patient had shown clinical improvement
after receiving the first three cycles of chemotherapy over
10 weeks, as demonstrated by enhanced mobility, reduced falls,
and resolution of nocturnal wandering. A repeat CT scan of the
thorax revealed a significant interval decrease in size of the lung

lesion.
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Paraneoplastic Atypical Parkinsonism

Fig. 1 Brain images include a noncontrast computed tomography (CT) scan (A), a T2-weighted magnetic resonance image (MRI) (B), a
susceptibility-weighted MRI (C), a sagittal view fluid attenuated inversion recovery (FLAIR) MRI (D), a fused positon emission tomogra-
phy (PET) CT at the level of the caudate lobes (E), and a fused PET CT at a lower level through the basal ganglia (F).

Discussion

We report a novel finding of prominent, symmetric caudate
and putaminal hypometabolism on 'FDG PET imaging of the
brain as a manifestation of paraneoplastic parkinsonism associ-
ated with anti-CRMP5 antibodies. Paraneoplastic parkinsonism
itself is very rare and is usually associated with anti-Ri or anti-
Ma2 antibodies." There are only four cases described in the lit-
erature of anti-CRMP5 antibody-associated parancoplastic
parkinsonism.>”

Several key findings support paraneoplastic etiology. CSF analy-
sis demonstrated an inflammatory process. The patient was poorly
L-dopa-responsive but improved with chemotherapy. The lung
cancer was detected within 5 years of the diagnosis of the neuro-
logical disorder. Our patient fulfils the criteria for definite
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paraneoplastic neurological syndrome (PNS) based on diagnostic
criteria proposed by Graus et al. in 2004.* Another diagnostic con-
sideration is dual pathology involving a coincidental lung malig-
nancy with a separate Parkinsonian disease, such as that associated
with C9Orf72 mutation,” given the remarkable family history;
these alternatives are unlikely, though not further investigated.
PNS associated with onconeuronal antibodies (e.g., Hu, Yo,
CV2/CRMP5, Ri, Ma2, or amphiphysin) are rare, comprising
from 0.1% to 1% of patients with cancer, and likely involve T-
Notably,

extrapyramidal syndromes are commonly associated with anti-

cell-mediated  pathophysiologic ~ mechanisms.®
bodies against neuronal cell-surface antigens, e.g., NMDA recep-
Although  less
onconeuronal antibody-associated movement disorders have been

described." Anti-CRMP5 antibodies are usually associated with

. 1
tor-associated encephalitis. common,
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cerebellar ataxia, chorea, optic neuritis, encephalomyelitis, and
sensorimotor neuropathy.” However, the patient’s clinical picture
does not fit into these categories. CRMPS5 is a neuronal cytoplas-
mic protein expressed throughout the nervous system and in
small cell lung carcinoma.” One study demonstrated localization
of CRMPS5 expression in the ganglionic eminence, neocortex,
and hippocampus in the developing mouse brain.”

In the assessment of neurodegenerative disease with '*FDG
PET, putaminal hypometabolism is described in multisystem
atrophy and caudate hypometabolism in Huntington’s disease and
with progressive supranuclear palsy and widespread cortical hypo-
metabolism in idiopathic Parkinson’s disease.® In our patient, cor-
tical involvement was limited to mild left temporal
hypometabolism and may have correlated with her behavioral
change. There was no temporal lobe atrophy on brain MRI stud-
ies. It was proposed that a functional-anatomic discordance
between FDG PET and MRI studies frequently occurs in the
investigation of PN'S.” This is an area worthy of further research.

In conclusion, this case illustrates a vital point that paraneo-
plastic syndromes may present unusually and mimic neurode-
generative disease. '"FDG PET may play a role in the
investigation of parancoplastic neurological syndromes.
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