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Introduction
Paraneoplastic neurological syndromes (PNS) are rare, immune-mediated disorders triggered by an
underlying malignancy and often associated with onconeural antibodies. Anti-RI antibodies (ANNA-2)
are typically linked to breast and small-cell lung cancers and are associated with opsoclonus-
myoclonus or brainstem encephalitis.
Multiple sclerosis (MS) is a chronic, immune-mediated demyelinating disease of the central nervous
system. While the coexistence of MS and cancer is not uncommon, the simultaneous occurrence of
MS and PNS is extremely rare and poorly understood.
Diagnosing PNS in patients with MS is particularly challenging due to overlapping clinical features,
which may delay appropriate treatment and worsen outcomes. The interaction between tumor-driven
immune responses and pre-existing neuroinflammation adds further complexity.

Case report
We report a rare and complex case of a 48-year-old
woman with relapsing multiple sclerosis (MS), newly
diagnosed breast cancer, and a paraneoplastic
neurological syndrome (PNS) associated with anti-RI
antibodies. The coexistence of these conditions posed
significant diagnostic challenges, particularly in
distinguishing between MS relapse and paraneoplastic
manifestations. The patient experienced clinical
worsening in mid-2024, with MRI showing a new
cerebellar lesion. After stabilization with corticosteroids,
an incidental breast cancer diagnosis (HER2-
overexpressing, luminal B-like subtype) was made
during routine screening. A mastectomy was performed
in October 2024.
Soon after surgery, the patient developed new
neurological symptoms unresponsive to corticosteroids.
MRI showed no MS activity, and anti-RI antibodies were
detected, confirming a diagnosis of PNS. Treatment
included intravenous immunoglobulins, corticosteroids,
symptomatic therapies (benzodiazepines and botulinum
toxin), and a combined regimen of oral
cyclophosphamide and subcutaneous trastuzumab. This
approach led to partial neurological improvement and
clinical stabilization.

Bibl iogra phy

1. Fan ous I . et  al., Para neoplastic n euro lo gica l complications of b reast  cancer . Exp Hemat ol Oncol. 2 016 Oct 24:5 :29.

2. Dubey A. e t al.,  Breast Cancer  and  the  Brain: A Comprehensive Review of Neurological Complications. Cu reus. 2023 Nov 17;1 5(11 ):e 48941.
3. Ko udriavt seva T.  et al., Neuroinflam mat io n, ne urod egener ation  and reg ener ation in  mult ip le  scle rosis: int ercor re la ted manife st ations of t he imm une respon se . Neural Re gen Res. 2 016 Nov;11(1 1): 1727-173 0.

4. Qiangzhao L. et a l. , Association  bet ween m ultiple sclerosis and can ce r r isk: An ext ensive r eview/m eta and Me ndelian r ando mization analyses. Mu lt  Scler Relat Diso rd. 2023 Aug;76:10 4798.

5. R im  T.  et al., Anti-R i-Associate d Paraneo plastic Neuro lo gica l Syndrome Reve alin g Breast Cancer : A Case Repor t. Cu reus. 2022 Jan  11. 

6. Norr ito R .L. et  al., Paraneoplast ic Cerebellar De generation Associated with B rea st  Ca ncer:  A Case Repor t and a  Narrative Review. Brain Sci. 2 024 F eb 14 .

Conclusion
This case illustrates the importance of early recognition of PNS in patients with pre-existing
neuroinflammatory diseases. The detection of anti-RI antibodies was critical for diagnosis and
therapeutic guidance. To our knowledge, this is the first reported case involving MS, breast
cancer, and anti-RI–associated PNS concurrently.
A multidisciplinary approach was essential for managing overlapping neurological and
oncological conditions. This case highlights the need for vigilance in evaluating new
neurological symptoms in cancer patients and the role of integrated care in optimizing
outcomes.
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