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Abstract: Paraneoplastic neurological syndromes (PNS) occur in 1–3% of all cancer patients with several
cancer-related neurologic diseases involving any part of the nervous system. Paraneoplastic cerebellar
degeneration (PCD) is a specific type of PNS characterized by sub-acute cerebellar syndrome with trunk
and limb ataxia, dysarthria, diplopia, and vertigo. We report herein the case of a 70-year-old female
patient with cerebellar symptoms and transient anti-Yo antibody PCD positivity manifested three years
after a breast cancer diagnosis who is currently neurologically stable after an extended follow-up.

Keywords: paraneoplastic; cerebellar; antibodies; case report; breast cancer

1. Introduction

Paraneoplastic syndromes are uncommon disorders that can develop in people with
cancer but are not directly caused by a malignant tumor infiltration. They can affect
several systems, including the Nervous System (NS). The cancer diagnosis can precede,
be concomitant with, or follow the syndrome’s onset, and, in a few cases, the presumed
causative neoplasia is not detected even in an autopsy.

Paraneoplastic neurological syndromes (PNS) occur in 1–3% of all cancer patients,
with several cancer-related neurologic diseases involving various parts of the NS [1].
Paraneoplastic cerebellar degeneration (PCD) is a specific type of PNS characterized by sub-
acute cerebellar syndrome with trunk and limb ataxia, dysarthria, diplopia, and vertigo. It
is associated with various auto-antibodies, most commonly the antineuronal antibody anti-
Yo (also called Purkinje cell cytoplasmic antibody type 1). The targets of anti-Yo antibodies
are Purkinje cells of the cerebellum. Other associated antibodies are anti-Hu, anti-Tr, anti-Ri,
and anti-mGluR [2]. The absence of antibodies has been identified in approximately 40% of
patients [3]. Currently, there is no effective therapeutic strategy for anti-Yo-associated PCD,
and the clinical prognosis is poor.

2. Case Description

We report herein the case of a 70-year-old female patient diagnosed at that age with
breast cancer who manifested cerebellar symptoms and transient anti-Yo antibody PCD
positivity three years later who is now neurologically stable after an extended follow-up.

She had been diagnosed with estrogen-receptor-positive (ER+) breast cancer and
treated by surgery and FEC (5 fluorouracil, epirubicin, and cyclophosphamide) chemo-
and radiotherapies, from which she presented a good recovery and a subsequent negative
follow-up. Three years after her cancer diagnosis, the oncologist referred the patient to our
Neurological Department for a six-month history of progressive unsteady gait and tremors
of the upper limbs and head. A physical and neurological examination detected wide-
based gait ataxia and the inability to walk tandemly along with Romberg’s sign. Bilateral
finger-nose and heel-shin dysmetria were present, as were action and postural tremors. Her
extremity reflexes were normal, and both plantar responses were flexor. A cranial nerve
evaluation detected horizontal nystagmus through a lateral gaze. Her cognitive functions
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were intact. Magnetic Resonance Imaging (MRI) of here brain showed mild brain atrophy
(Figure 1). A full-body CT scan showed no metastasis. Blood tumor markers were negative.
According to the patient’s follow-up, the possibility of cancer metastasis could be ruled
out. Her routine laboratory tests were normal, though auto-antibody panel was positive
for anti-Yo antibodies in the serum (1:256). All other possible causes (toxic, metabolic,
vitamin deficiency, and hypothyroidism) were ruled out. A genetic test for SCA (SCA
1-2-3-7-8-10-12-17) was performed with a negative result.
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Figure 1. T2-weighted MR sagittal brain image shows mild whole-brain atrophy and mild cerebellum
folial atrophy (>postero-superior lobe).

A diagnosis of PCD was made based on the clinical symptoms, the negative brain
MRI, and the positive anti-Yo antibodies. Subsequently, the patient was treated with two
cycles of intravenous immunoglobulin (IVIg) 0.4 g/kg/day for five days each without
noticeable improvement. Her neurological disorder remained stable for two more years.
After this period, an increased serum level of CEA and Ca15.3 tumor markers were found.
A tumor re-staging with CT total-body bone scintigraphy and total-body Positron Emission
Tomography were performed. Bone metastasis was detected. Concomitantly, the ataxic gait,
tremor, and dysmetria worsened, with a progressive course. We repeated the brain MRI,
which showed diffuse brain and cerebellar atrophy (Figure 2). The patient was successfully
treated with bisphosphonates and selective estrogen receptor degrader (SERD). Assays for
anti-Yo and other known paraneoplastic antibodies were performed 6 months after the
diagnosis of a tumor relapse and were negative. To date, she is neurologically stable with
no evidence of a cancer relapse.
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3. Discussion

The pathogenesis of PNS is not entirely understood; however, the presence of circulat-
ing autoantibodies is a predominant feature of these syndromes. Two types of antibodies
can be directed against intracellular antigens (onconeuronal)—such as Hu, Yo, CV2, Ri,
Ma, Tr/DNER, amphiphysin, Sox1 [3,4]—or extracellular antigens and can be associated
with PCD. Our patient had transient positive antineuronal antibodies of the anti-Yo type.
The presence of these antibodies in a female patient presenting with PCD is often associ-
ated with breast and gynecological cancer [4–6]. Paraneoplastic symptoms can occur up
to 5 years after tumor diagnosis as is described in our case. Anti-Yo antibodies target a
cytoplasmic antigen in the Purkinje cells of the cerebellum, and post-mortem examinations
exhibit the extensive destruction of Purkinje cells. As a pathogenic mechanism, some
evidence suggests an involvement of cytotoxic T-cells [7] that are sensitized by tumor
proteins that cross-react with proteins usually expressed by the nervous system. The anti-
Yo antibodies recognize a neural protein expressed in the cerebellum’s cytoplasm of the
Purkinje cells, called CDR2, which is also expressed in breast and ovarian tumors. Therapy
directly targeted against anti-Yo is not well established. A review [8] highlighted a clinical
benefit in patients receiving IVIg within the first month of the onset of symptoms. The
patients treated between one month and three months often had stable disease and the
patients treated after three months usually had a poor outcome. It is likely that the absence
of tumor recurrence and IVIg treatment allowed for clinical stability. Interestingly, our
patient, who started IVIg six months after the onset of cerebellar symptoms, remained
neurologically stable for two years until the bone metastases occurred. After their treat-
ment, her neurological symptoms did not worsen, and the patient was clinically stable
again. Subsequently, a negative serum antibody titer was found when repeated, which
was likely related to the antineoplastic treatment and not the time since the symptom’s
onset. A negative serum sample is possible in patients with PCD, especially if treated
(e.g., by plasma exchange) [9–12], where antibody titers remain undetectable during the
follow-up period. Indeed, as demonstrated in our case, tumor treatment remains the best
chance for neurological stabilization or improvement [13,14]. In addition, in our patient,
even if the antibody serum titer was undetectable later, brain tissue damage was present
with evidence of cerebellar atrophy during the MRI follow-up [15,16]. Paraneoplastic
cerebellar degeneration usually progresses rapidly, within days or even hours, affecting all
limbs and the trunk, and resulting in severe disability. Overall, PCD associated with an
anti-Yo antibody has a much poorer prognosis, leading to severe neurologic impairment,
immobility, and significantly shorter survival [2]. Moreover, patients with breast cancer
have a better prognosis than those with ovarian cancer [16], as supported by our report as
well, with a survival greater than 10 years. Despite the clinical progression, the patient is
still alive with a mild disability (ataxic gait, a tremor, and dysmetria) and optimal control
of systemic neoplastic disease without any involvement of other NS functions. No other
cases with such a prolonged survival have been previously reported in the literature.

4. Conclusions

Anti-Yo PCD is a rare, disabling syndrome that worsens the patient’s prognosis
in terms of their functional ability and survival. Therapies to prevent or reverse the
progression of symptoms have been widely unsuccessful. The pathogenesis is still not
well-understood, and there are currently no evidence-based treatment guidelines. However,
patients such as the one described herein can occasionally be long survivors if the primary
tumor is accurately controlled [16].
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