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From oncology to neurology: A decade-long journey to
paraneoplastic cerebellar degeneration

Ezel Yaltirik Bilgin®, Ozkan Unal

Department of Radiology, Dr. Abdurrahman Yurtaslan Ankara Oncology Training and Research Hospital, Ankara, Tiirkiye

Paraneoplastic cerebellar degeneration (PCD)
is a rare autoimmune disorder characterized by
progressive ataxia due to the destruction of
cerebellar Purkinje cells.! It is a nonmetastatic
systemic complication of cancer. In addition to
ataxia, it may cause symptoms such as vertigo,
nausea, and nystagmus.”??

Symptoms may appear before, simultaneously
with, or during the follow-up after a cancer
diagnosis. Although most commonly associated
with breast, gynecological, and small cell
lung cancers, PCD can occur with all types
of malignancies. Antibodies generated against
tumor antigens may cross-react with Purkinje
cells and other cerebellar neurons, leading to
the manifestation of symptoms.” Herein, we
presented a female patient diagnosed with PCD
following the diagnosis and treatment of breast
cancer, accompanied by progressive cerebellar
degeneration and ataxia. Magnetic resonance
imaging (MRD findings were discussed in light of
current literature.

A 59-year-old female patient who underwent
segmental mastectomy and axillary lymph node
dissection due to Grade 3 intraductal carcinoma
in two foci in the right breast (ER+, PR+, HER2-)
was admitted to the neurology clinic. Pathological
staging revealed pTINOMO, corresponding
to Stage 1. Adjuvant chemotherapy was not
administered, as the patient received surgery,
postoperative radiotherapy, and hormonal
therapy. The neurological history was notable
only for a meningioma and a millimetric

arteriovenous malformation. No recurrence or
systemic metastasis was detected during long-term
follow-up. Written informed consent was obtained
from the patient.

No neurological findings were observed in
the early postoperative period; however, in the
fourth postoperative year, the patient developed a
headache and ataxia. These neurological symptoms
did not progress significantly.

Postoperative and one-year follow-up MRI for
meningioma showed no pathological findings
other than a stable residual meningioma
(Figure 1la). Follow-up MRI at three, five,
and 10 years (Figures 1b, ¢ and d) revealed
bilateral, slowly progressive, asymmetric
FLAIR (fluid-attenuated inversion recovery)
hyperintensities in the cerebellar vermis without
significant diffusion restriction. Perfusion MRI
demonstrated hypoperfusion (Figure le), while
magnetic resonance spectroscopy showed
no choline peak (Figure 1f). Notably, FLAIR
hyperintense changes in the cerebellar vermis
were observed in the third postoperative year,
preceding the onset of clinical symptoms, which
occurred in the fourth year. Upon the detection
of abnormal MRI findings, differential diagnoses,
including demyelinating diseases, autoimmune
conditions (e.g., SLE and Behcget's disease),
atypical CNS infections, and metabolic disorders
(e.g., Wernicke's encephalopathy, B12 deficiency,
and celiac disease), were considered. All relevant
investigations yielded negative results. The
patient was diagnosed with PCD and placed
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Figure 1. (@) No pathological findings in the cerebellar vermis in the first postoperative year. Follow-up MRIs at
(b) three, (¢) five, and (d) 10 years reveal slowly progressive, bilateral FLAIR hyperintensities in the cerebellar vermis.
(e) Hypoperfused areas on perfusion MRI. (f) Magnetic resonance spectroscopy demonstrates no significant choline peak.

MRI, magnetic resonance imaging; FLAIR: Fluid-attenuated inversion recovery.

under regular MRI surveillance. Paraneoplastic
antibody testing was not performed in this
patient, which limited diagnostic certainty. No
immunomodulatory therapies (e.g., corticosteroids,
intravenous immunoglobulin, or plasmapheresis)
were administered, as the patient’s neurological
symptoms remained relatively stable and did not
warrant such interventions.

Paraneoplastic cerebellar degeneration occurs
in approximately 1 to 3% of cancer patients."
Diagnosis is often challenging, and the syndrome
typically responds poorly to treatment. It is more
common in middle-aged female patients. The
present case involved a middle-aged female patient
with breast cancer, placing her in a high-risk group
for PCD.

Ataxia is the most common presenting
symptom.”? Some patients may test positive
for anti-Yo antibodies, although about 40% are
seronegative. Diagnosis is therefore largely clinical

and supported by radiological findings. There
is no significant prognostic difference between
seropositive and seronegative patients.”

Imaging findings in PCD are known to
evolve with disease stage. In the acute or
subacute phase, increased T2/FLAIR signal
changes may predominate in the cerebellar
hemispheres, whereas in the chronic phase,
these hyperintensities often decrease and are
replaced by cerebellar atrophy." In our case,
serial MRI demonstrated slowly progressive
FLAIR hyperintensities localized to the cerebellar
vermis over several vyears, without marked
hemispheric involvement. This pattern is more
consistent with the chronic-phase spectrum of
PCD, in which persistent but evolving signal
abnormalities and gradual atrophic changes may
be observed. Magnetic resonance imaging is also
useful for excluding other metabolic, structural,
or demyelinating processes. In some cases,
neurological symptoms precede cancer diagnosis,
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and positron emission tomography-computed
tomography may be used to identify the primary
malignancy.

In our case, MRI abnormalities preceded the
clinical manifestation of ataxia by approximately
one year, suggesting the presence of a subclinical
phase of PCD. Such subclinical radiological
changes was described in a previous report and
may highlight the potential role of neuroimaging in
detecting early disease activity before overt clinical
deterioration.”

According to the recently updated Paraneoplastic
Neurologic Syndrome (PNS)-Care criteria®? our
case reached a PNS-Care score of 6, fulfilling the
category of a probable PNS rather than definite
PNS, due to the absence of antibody testing and
tumor antigen expression studies. This limitation
has been explicitly acknowledged.

Diagnosis of PCD 1is often difficult and
time-consuming. Treatment options are limited,
and responses are generally poor. Although
immunomodulatory  treatments, including
corticosteroids, IVIG, or plasmapheresis, have
been attempted in PCD, clinical responses are
generally poor.™ In our case, such therapies were
not initiated due to the relatively stable course and
the limited evidence supporting their efficacy.

In oncology patients with neurological symptoms,
particularly ataxia, PCD should be considered. If
suspected, close clinical and radiological follow-up
is essential, and the progressive nature and poor
prognosis of the disease must be anticipated.
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