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Abstract: Opsoclonus-myoclonus syndrome (OMS) is rarely associated with breast cancer. This
paraneoplastic syndrome poses significant diagnostic and therapeutic challenges for physicians. This
paper discusses a case of a 58-year-old Caucasian woman with complex neurological symptoms
identified as paraneoplastic OMS due to non-metastatic breast carcinoma. This autoimmune disorder
is associated with onco-neural autoantibodies, precisely type II anti-Ri nuclear antibody (ANNA-2),
which targets the intracellular Ri antigen (Ri-PNS) and cross-reacts with two neuron-specific
antigens. A multidisciplinary approach involving neurologists played a crucial role in case
management. Left breast biopsy revealed a poorly differentiated ductal infiltrating carcinoma of the
left breast, with 95% positive estrogen receptors, 12% positive progesterone receptors, HER-2 1+,
FISH not amplified, and Ki67 at 50%. The patient underwent quadrant surgery for breast cancer and
received hormonal therapy with anastrozole. To date, the patient is cancer-free, but OMS persists.
Neurological treatment did not yield significant or durable results. In conclusion, the medical
literature on OMS in patients with breast cancer is fragmented. This report illustrates the complexity
of managing breast cancer patients with OMS and reinforces the critical need for a multidisciplinary
approach.

Keywords: opsoclonus-myoclonus syndrome; breast cancer; autoantibodies; hormonal therapy; case
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1. Introduction

Breast cancer (BC) may be associated with neurological paraneoplastic syndromes (NPS) in
about 1% of cases [1-3]. NPS may include subacute cerebellar degeneration, brainstem encephalitis,
encephalomyelitis, myelopathy, Stiff Person syndrome, paraneoplastic retinopathy, lower motor
neuron diseases, and opsoclonus-myoclonus syndrome (OMS). OMS consists of large-amplitude
conjugate saccades, known as opsoclonus, occurring in all directions, which are associated with
spontaneous myoclonus of the head, trunk, or limbs, along with ataxia, strabismus, aphasia, or loss
of speech [1-3]. Symptom onset is acute and peaks within one month, potentially progressing to
stupor and coma. Ectopic expression of neural antigens by the tumor in patients with PNS triggers a
potent immune response that finally targets the neurons expressing the shared antigen (onconeural

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202504.0049.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 April 2025

antigen) with cancer [1]. It is an autoimmune disorder associated with onco-neural autoantibodies,
specifically the type II anti-Ri nuclear antibody (ANNA-2), which is directed against the intracellular
Ri antigen (Ri-PNS) that cross-reacts with two neuron-specific antigens, Nova-1 and Nova-2 [4-7].
These are neuron-specific KH-type RNA-binding proteins found in patients with BC. However, the
development of OMS in patients with different types of cancer, and sometimes different
autoantibodies, such as the anti-Yo and anti-Purkinje cell antibodies, along with the multifaceted
symptoms, suggests that it may result from the involvement of several structures in the central
nervous system. This syndrome may precede the diagnosis of BC and tends to recur and persist after
cancer treatment. The diagnosis of suspicious OMS should prompt physicians to search for an
undetected BC, although it may also be associated with lung cancer and other malignancies, such as
ovarian teratoma. Patients with paraneoplastic OMS are generally older, with a worse prognosis and
higher relapse rate than those with the idiopathic form. Outcomes also vary depending on disease
duration, treatments employed, and the responsiveness of the underlying cancer.

In this paper, we report a case of a woman presenting with a complex neurological picture found to
harbor breast cancer and treated after a multidisciplinary team evaluation where neurologists played
a pivotal role. Clinical cases in the medical literature with almost complete neurological and
oncological data are also reviewed.

2. Case Presentation

On June 1, 2024, a 58-year-old Caucasian woman was admitted to a secondary oncology center
for suspicious breast cancer and complex neurological symptoms, which were initially interpreted as
depression, antidepressant overdose, or a neurological functional disorder by various community
neurologists and psychiatrists. Figure 1 shows patient’s history timeline. She was treated with
sertraline, lamotrigine, and benzodiazepines without any clinical benefit. Her medical history was
positive for hypertension and depression, treated with duloxetine, and negative for diabetes,
allergies, and any other significant comorbidities. Mammography and breast sonogram revealed a
spicular mass measuring 3.3 x 2.6 cm located in the internal upper quadrant of the left breast. A total
body CT scan confirmed the mass in the left breast, the presence of several lymph nodes in the
homolateral axilla measuring 2.7 cm without distant metastases, and a mass in the right kidney
consistent with an angiomyolipoma (Figure 2). An MRI confirmed the findings in the breast and
kidney (Figure 2). A biopsy of the breast lesion and axillary nodes showed poorly differentiated
ductal infiltrating carcinoma of the left breast, with 95% positive estrogen receptors, 12% positive
progesterone receptors, HER-2 2+, FISH not amplified, Ki67 at 50%, E-cadherin positive, CK5
positive, and no vascular or perineural invasion. The cardiology function evaluation was normal. The
breast unit multidisciplinary team concluded that the patient was unfit for neoadjuvant
chemotherapy due to neurological symptoms and referred her back to the surgeon for upfront
surgery. The family then sought a second opinion at the University Hospital of Palermo, Italy, where
the patient was admitted in the same month with a suspected paraneoplastic neurological syndrome.
Upon admission, the patient complained of vertigo, nausea, vomiting, and rigidity in all four limbs
that had occurred ten months prior and progressively worsened. During the neurological evaluation,
the patient presented with bilateral eyelid ptosis, opsoclonus, jaw dystonia, and hypertonia, more
severe in the upper limbs, as well as exaggerated osteotendinous reflexes in both upper and lower
limbs, bilateral Hoffmann sign, myoclonus in the upper limbs, bilateral pes cavus, and pseudo
dysmetria. Only the hypertonia in the limbs and axis improved after administering 10 mg of
intramuscular ~ diazepam. Repetitive nerve stimulation, brain scan with DAT-Scan,
electrocardiogram, and supra-aortic doppler were unremarkable. Nerve conduction studies and
needle electromyography revealed bilateral carpal tunnel syndrome and radiculopathy at C8-T1. In
contrast, brain and cervical cord resonance imaging (NMR) highlighted bilateral mild atrophy in the
temporal and frontal lobes (Figure 2). Antibodies against acetylcholine receptor (AChR), muscle-
specific kinase (MuSK), and GABA decarboxylase (GAD) were within the normal range. Blood tests
and a lumbar puncture were performed, revealing serum CA 15-3 at 45 U/mL, neuron-specific
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enolase at 59.2 ug/L, ANA 1:160 (speckled pattern), low vitamin B12, high heavy chain
neurofilaments, and 80 cells in the cerebrospinal fluid. The final diagnosis was invasive ductal
carcinoma and OMS with positivity for anti-Ri antibodies. According to the ECOG scale, medical
oncologists classified the patients with a performance status of 2 due to the neurological picture
rather than cancer. The patient became increasingly drowsy with an evident walking deficit. On
August 19, 2024, a second CT scan showed no vascular damage or metastasis in the CNS and stable
disease in the breast. The second oncologist at the University Hospital prescribed anastrozole at 1
mg/day based on histology, positive hormonal receptors status, and post-menopausal status
reserving the use of chemotherapy in case of improvement of the general conditions. The
multisciplinary team approved therapeutic strategy and scheduled surgery.

On August 24, 2024, the patient underwent surgery and was transferred to the postoperative
recovery unit after a rapid deterioration that led to a coma. For this reason, she was treated with a 5-
day cycle of intravenous immunoglobulins and three cycles of plasmapheresis, which showed slight
clinical benefit, restoring her consciousness and improving her hypertonia. Clonazepam and Baclofen
provided no clinical benefits. Over two weeks, her neurological status slowly but progressively
improved. Three months after surgery, the patient’s performance status has slightly improved but
remains persistent. Therfore chemotherapy was not started. She is cancer-free and regularly takes
anastrozole.

Figure n. 2. Patient’s timeline
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Figure 1. Patient’s history timeline.
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Figure 2. Brain nuclear magnetic resonance showing no metastases, and a CT scan of the thorax and the abdomen

showing a mass in the breast cancer (white arrow) and no distant metastases.

3. Discussion

Diagnosing a paraneoplastic syndrome can be challenging to distinguish from true PNS and
other neurological syndromes related to cancer [8,9]. Nevertheless, early identification of both the
paraneoplastic syndrome and the underlying cancer can lead to a better prognosis. In 2019, an
international panel of neurologists specializing in PNS reviewed existing diagnostic criteria and
developed the PNS-care scoring system [10]. The panel proposed using the term “high-risk
phenotypes” instead of “classical syndromes” to describe the connection to cancer and introduced
the concept of “intermediate-risk phenotypes.” “High risk” (>70% associated with cancer) and
“intermediate risk” (30%-70% associated with cancer) antibodies have replaced the term “onconeural
antibody.” The panel classified three levels of PNS evidence: definite, probable, and potential. The
PNS-Care Score, which incorporates clinical phenotype, antibody type, malignancy status, and
follow-up duration, can help determine each level. High- or intermediate-risk antibodies are essential
for diagnosing definite PNS, except for opsoclonus-myoclonus. Furthermore, guidelines are
provided for similar symptoms induced by immune checkpoint inhibitors.

A French series involving 36 patients with anti-Ri antibodies-positive neurologic syndromes
showed that 90% had cancer, particularly BC [11]. Almost one-quarter of the cases were
misdiagnosed as functional neurologic disorders, encephalitis, neuritis, or atypical parkinsonism.
Opsoclonus-myoclonus was less frequent than expected, often mimicking neurodegenerative
diseases. Additionally, opsoclonus-myoclonus syndrome is not pathognomonic for the associated
anti-Ri paraneoplastic neurological syndromes.

Screening for the presence of cancer is crucial in PNS, as cancer directly affects prognosis and
treatment. The search for malignancy should be performed as soon as possible. The European
Federation of Neurological Societies’ recommendations report that the nature of the antibody, and to
a lesser extent, the clinical syndrome, determine the risk and type of any underlying malignancy [12].
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Therefore, a CT scan of the thorax, mammography, breast MRI, pelvic ultrasound, and CT scan are
necessary to identify the underlying malignancy.

The case presented in this paper reports a woman presenting with a complex neurological
picture in which the diagnosis of a suspected BC was readily evident from clinical and radiological
exams. The neurological picture was rapidly worsening and challenging for oncologists. In such a
case, a multidisciplinary approach is mandatory to correctly frame the neurological symptoms,
diagnose OMS, and reach an optimal therapeutic decision. There are a few reports of PNS associated
with HER2-positive BC in the medical literature, of which most are anti-Yo antibodies-associated [13].
The case of HER2 3+ presented here was not related to such autoantibodies but was positive for anti-
Ri ones. The patient was treated with upfront surgery since the rapid neurological deterioration
contraindicated a neoadjuvant approach with chemotherapy and anti-HER agents. Hormonal
therapy was, therefore, preferred even if a benefit was lacking.

OMS cases in BC patients have been published in the medical literature for decades. However,
few cases provide relatively complete data on both neurological and oncological evaluations. Table
1 shows most case reports with nearly complete data [8,9,14-22].

Other patients with OMS and BC are mentioned in the medical literature, but their data is largely
incomplete or part of a larger series with no individual data. Rarely, OMS may coexist with other
peripheral nervous system conditions, such as Stiff-person syndrome in patients with BC [23]. The
observations reported above represent a limitation of this paper.

Table 1.
References Age Previous i p i inati il i istol: Cancer Neurological Outcome
(years) history positive therapy
Wirtz et al. 65 not unsteady gait blepharospasm, Anti-Ri Breast i ical picture
2002 [14] male | reported double vision, trembling voice, ER + axillary dissection | plasma exchange slightly ameliorated but
hands trembling, ataxia of all four limbs, PR+ azathioprine persistent
Irritation broad-based gait clonazepam
Weizman et 79 not progressive ocular Anti-Ri ductal infiltrating mastectomy not reported neurological picture
al. 2004 reported flutter, breast carcinoma axillary dissection improved at 3 months
[15] gait ataxia, ER+ pT2,NoO, MO
memory loss pT1aN0(sn)MO ER +
Kim etal. 52 not binocular diplopia, Teft trigeminal hypesthesia, Anti-Ri Not reported i of
2009 [16] reported left facial numbness, horizontal gaze palsy, Cl i i up to 3 years
gait di e. wide-based gait
Olmez et al. 47 not binocular horizontal nystagmus in Anti-Ri (ER: 90%, PR: 90%, bilateral not reported neurological
2018 [17] reported horizontal diplopia, bilateral outward view Ki67: 40%) HER3+ mastectomy deficit has persisted
dysphagia, infiltrating ductal axillary dissection
photosensitivity, carcinoma chemotherapy
hyperacusis, and ataxia, pT1 N1 Mo, stage I1A) | trastuzumab
Martins et 9 depressive | ataxia, sleep spontaneous, involuntary, Anti-Yo ductal carci P i no cancer or neurological
al. 2019 [18] disorder disturbance, irritability | arrhythmic and conjugate rapid luminal A axillary di i i i
eye movements pT1cN1aM radiotherapy
facial, axial, appendicular Stage IIA chemotherapy
myoclonus. tamoxifen
gait ataxia
Takkar et al. 45 diabetes, stiffness, short, stepped | Ophthalmoplegia Anti-Ri not reported mastectomy oral levodopa dead for cancer after 6
2020 [19] previous gait, dragging of feet, upper limb rigidity HER3+ adjuvant months
breast intermittent freezing hyperreflexia chemotherapy
cancer while walking facial dystonia
Sena etal. 72 diabetes, blurred vision, severe gait and truncal ataxia Anti-Ri grade 3 infiltrating quadrantectomy not reported At6 months partial
2020 [9] hyper- diplopia impaired walking, ductal carcinoma axillary dissection neurological response
tension progressive gait asymmetric bilateral ER 90% radiotherapy No cancer progression
disturbance horizontal gaze paresis PR 90% chemotherapy
i Ki-67 60% i
Kostoglou 43 hyper- focal seizure, bilateral ptosis, Anti-Ri Poorly di i axillary
etal. 2021 tension leg weakness, complex gaze palsy, breast carcinoma dissection
18 auditory inati bilateral nerve ER 8% radiotherapy
attendant insomnia lesions, PRO chemotherapy
internuclear ophthalmoplegia, HER2 negative tamoxifen
Tazi etal. 60 not reported | dizziness, binocular diplopia, eye AntiRi ductal infiltrating HT Methylprednisolon | Dead for sepsis
2022 [20] vomiting, deviation, right ptosis, left breast carcinoma e
weight loss, facial weakness, involuntary ER 90%
impaired swallowing, | contracture of neck, PR 80%
explosive speech static-kinetic cerebellar HER2 negative
syndrome and cervical
dystonia.
Soares etal. | 53 none severe vertigo, jerking | not reported not reported | triple-negative breast j i cancer and neurological
2022 [21] movements of limbs, carcinoma chemotherapy remission
loss of fine motor skills stage I1IB T2N1M0 Immunotherapy
gait abnormalities, surgery
nausea and vomiting i y

4. Conclusions

OMS is a rare syndrome associated with BC. The cancer therapeutic strategy varies considerably
among cases depending on the neurological condition’s initial severity, the evolution’s rapidity, and
the characteristics of BC. Most patients are treated with upfront surgery followed by complete
adjuvant therapy, with only occasional reports of neoadjuvant therapy generally reserved for triple-
negative BC or high-risk ones. Treatment of primary cancer may result in neurological amelioration,
but in many cases, the neurological symptomatology persists beyond cancer control, and there is no
fully established treatment. In conclusion, patients with suspected OMS should be checked for occult
cancer and managed by a multidisciplinary team in which neurologists play a crucial role.
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The following abbreviations are used in this manuscript:

OMS Opsoclonus—-myoclonus syndrome
NPS Neurological paraneoplastic syndromes
BC Breast cancer
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