
Introduction 
Paraneoplastic neurological syndromes (PNS) are a result of 

the immune-mediated effects of remote cancer and are char-

acterized by an autoantibody response against antigens ex-

pressed by the tumor [1]. Typically, specific clinical and sero-

logical characteristics help identify the type of tumor [1,2]. In 

particular, anti-Ma2 antibodies, also known as Ma2 or Ta anti-

bodies, are often observed in patients with testicular, ovarian, 

breast, or lung cancers [3]. They are associated with a specific 

type of PNS called anti-Ma2–associated encephalitis, which 

mistakenly attacks the Ma2 protein in neurons and causes 

paraneoplastic limbic diencephalic and brainstem encephali-

tis, leading to symptoms such as short-term memory loss, sei-

zures, irritability, cognitive decline, narcolepsy, eye move-

ment abnormalities, and atypical parkinsonism. Some studies 

have reported that 70% of patients with paraneoplastic en-

cephalitis commonly present with symptoms before their 

cancer diagnosis, whereas 30% develop encephalitis symp-
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toms after cancer diagnosis [4]. Herein, we present a rare case 

of a patient positively diagnosed with coronavirus disease 

2019 (COVID-19) and anti-Ma2–associated encephalitis after 

breast cancer resection. 

Case Report 
Approval of the ethics committee was exempted by the Insti-

tutional Review Board of Ajou University Medical Center (No. 

AJOUIRB-EX-2023-190) due to the retrospective nature of the 

study. 

A 79-year-old female with hypertension and a history of 

COVID-19 infection 5 months prior was diagnosed with intra-

ductal papilloma and ductal carcinoma of the right breast 1 

month before admission (Figure 1A). The tumor was estrogen 

receptor 8+, progesterone receptor 8+, human epidermal 

growth factor receptor-2 2+, KI-67 25%–50% positive, and 

E-cadherin positive according to immunohistochemistry. The 
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(A) Breast magnetic resonance imaging (MRI) showing multiple irregularly shaped and heterogeneous margin enhancing masses in the right breast 
(arrows), suggesting Breast Imaging Reporting and Data System category 6. (B) Brain MRI findings upon presentation. Multifocal encephalomalacia 
in the bilateral frontal lobe and temporal lobe without any acute infarction or enhancement. (C) Chest computed tomography findings at presentation, 
with no evidence of pneumonia in the bilateral lungs but showing small lymphadenopathies of the right axilla and left supraclavicular space (arrows). (D) 
The electroencephalogram findings of the patient. Abundant brief runs of moderate-amplitude theta/delta slowing were noted on the bilateral frontal 
areas (arrows).
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Figure 1 Representative breast, brain, chest images and electroencephalography of the patient
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patient underwent a modified radical mastectomy of the right 

breast and was scheduled to begin chemotherapy 2 weeks af-

ter the operation. However, the day before the scheduled che-

motherapy session, the patient was found in a stuporous 

mental state in her house and was brought to our hospital. 

Upon presentation, the patient had a first onset generalized 

tonic-clonic seizure with right upper eyeball deviation for 1 

minute followed by a gradual regaining of consciousness but 

remained confused and was in a disoriented mental state. She 

also exhibited a fever of 38.8°C and positive polymerase chain 

reaction for COVID-19 on a nasal swab. Her vital signs upon 

arrival included a blood pressure of 180/91 mmHg, respirato-

ry rate of 21 times/min, and 99% oxygen saturation with 3 L/

min of nasal prong oxygenation. 

A cerebrospinal fluid (CSF) study revealed neutrophilic pleo-

cytosis (white blood cells, 98 cells/μL; neutrophils, 98%), mild 

elevation of protein content (55 mg/dL), and normal glucose 

(55 mg/dL with serum glucose of 123 mg/dL) with a negative 

polymerase chain reaction test for COVID-19 in the CSF. Se-

rum and CSF screening panels for pathogens such as herpes 

simplex virus, varicella zoster virus, enterovirus, tuberculosis, 

Epstein-Barr virus, and syphilis were negative. Brain magnetic 

resonance imaging showed multifocal encephalomalacia in 

the bilateral frontal and temporal lobes due to a traumatic 

head injury 2 years prior but otherwise normal findings (Fig-

ure 1B). Chest computed tomography showed postoperative 

related findings of a right mastectomy. There was no evidence 

of pneumonia in the bilateral lungs, but there were mild 

lymphadenopathies of the right axilla and left supraclavicular 

space suspicious of lymph node metastasis (Figure 1C). For a 

proper evaluation of the patient’s confused mentality after the 

seizure, portable electroencephalography monitoring was 

performed, showing abundant brief runs of moderate-ampli-

tude semirhythmic delta slowing in the bilateral frontal areas 

(Figure 1D). 

For the initial treatment, anti-seizure medications of leveti-

racetam (1,000 mg/day) and antiviral agents (remdesivir and 

acyclovir) were administered to prevent seizures and treat 

suspected viral encephalitis based on the patient’s symptoms 

and suspected etiology of encephalitis. The follow-up CSF 

profile 6 days after the first study showed that white blood cell 

count had decreased to 5 cells/μL, but protein level had in-

creased to 91.9 mg/dL. On the 9th day of hospitalization, sub-

sequent identification of Ma2/PNMA1 antibodies in the pa-

tient’s serum suggested an underlying paraneoplastic process, 

consistent with the patient’s history of breast cancer. Upon di-

agnosis of PNS, intravenous methylprednisolone pulse thera-

py at a dosage of 1,000 mg/day was initiated for 5 days, fol-

lowed by oral prednisolone at 1 mg/kg/day. During the 7-day 

quarantine period, the patient exhibited impaired cognitive 

level limited to self-identification. However, after undergoing 

high-dose intravenous steroid pulse therapy, there was signif-

icant improvement in mental status as assessed using the 

Mini-Mental State Examination score (MMSE), a widely used 

tool. The initial detailed cognitive function test was performed 

on the 15th day of hospitalization and revealed a score of 

MMSE 18 of 30, indicating a significant decline in recall and 

delayed memory. However, a subsequent exam performed on 

the 17th day of hospitalization showed a marked improve-

ment in these areas, with the patient scoring 24 of 30. Fol-

low-up electroencephalography revealed occasional brief 

runs of moderate-amplitude semirhythmic theta/delta slow-

ing. The patient exhibited minimal clinical symptoms of 

COVID-19 other than fever and showed improvement in en-

cephalitis symptoms by the 24th day of hospitalization. The 

patient was discharged with an MMSE score of 29 and a mod-

ified Rankin scale of 2 and was no longer experiencing cogni-

tive decline or seizures, which were positive outcomes. Five 

months after discharge, she began receiving chemotherapy 

for breast cancer in the oncology department. 

Discussion 
In this report, we describe an atypical case of a patient who 

developed anti-Ma2–associated encephalitis concurrent with 

COVID-19 following breast cancer surgery. Anti-Ma2–associ-

ated encephalitis can lead to limbic, brainstem, or dien-

cephalic encephalitis [3]. Considering the patient’s seizures, 

confusion, and cognitive decline, this appeared to be a classic 

example of limbic encephalitis attributed to anti-Ma2–associ-

ated encephalitis [1,2]. However, our case presents two critical 

features that warrant future attention: first, the patient was di-

agnosed with COVID-19 with minimal clinical symptoms oth-

er than fever; second, the patient developed PNS after breast 

cancer surgery. This case provides an opportunity to discuss 

possible causal relationships between cancer, COVID-19, and 

paraneoplastic encephalitis.  

Numerous autoimmune diseases have been reported in asso-

ciation with COVID-19 infection, including paraneoplastic 

syndrome or synaptic antibody-related autoimmune enceph-

alitis, similar to our patient’s case of paraneoplastic encepha-

litis. In one systematic review, 12 N-methyl-D-aspartate re-

ceptor, three glutamic acid decarboxylase-65, two contac-
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tin-associated protein-like 2, two myelin, one leucine-rich gli-

oma-inactivated 1, one glial fibrillary acidic protein, and one 

Yo cases were summarized as causative antigens of COVID-19–

related autoimmune encephalitis [5]. The group of medical 

conditions that occur following acute infection is referred to as 

post-acute infection syndrome (PAIS) [6]. These syndromes 

are characterized by symptoms that persist beyond the initial 

acute phase of the illness and can last for weeks or even 

months. PAIS can be caused by autoimmune activation, 

which results from the immune system attempting to target 

the pathogen, or by bystander autoimmune activation unre-

lated to the pathogen structures. Autoimmune responses 

against self-antigens are known to occur after acute infections 

and may be due to autoreactive T and B cells, which are usu-

ally suppressed and become temporarily activated due to im-

paired regulatory T-cell function, or stimulated by high levels 

of cytokines in their milieu, disrupting the balance of neuro-

nal and vascular processes [7,8]. Based on our findings, we 

conclude that our patient developed PNS with T-cell activa-

tion after COVID-19 infection, consistent with PAIS. 

Most PNS cases emerge after a cancer diagnosis or in patients 

already diagnosed with cancer [1,2,9]. Interestingly, in our 

case, the PNS appeared following breast cancer surgery. To 

the best of our knowledge, this is the first reported case of an-

ti-Ma2–associated encephalitis after resection of breast can-

cer. A previous report described a 37-year-old woman with 

anti-Ma2–associated encephalitis at the time of recurrence of 

cervical squamous cell carcinoma [10]. This is similar to our 

case in that it was postoperative, but the difference is that the 

neurological symptoms began when the cancer recurred after 

a long period of 6 years after surgery. Our patient had a preex-

isting history of breast cancer and underwent resection, 

which could have weakened her immune system and made 

her more susceptible to infections such as COVID-19 [11-13]. 

One population-based study reported that mortality or mor-

bidity after COVID-19 infection in cancer patients increased 

significantly in patients diagnosed with cancer less than 1 

year prior or in patients who underwent major surgery during 

the previous 3 months [14]. 

In this case, it can be interpreted that the COVID-19 virus in-

fection stimulated the remaining breast cancer cells in the 

lymph nodes, triggering an autoimmune response that led to 

secondary paraneoplastic encephalitis (Figure 2). This creat-

ed a condition for localized-related seizures in a patient with 

a history of traumatic brain injury. This suggests that although 

the exact immune mechanism underlying COVID-19–in-

Figure 2 Possible causal relationships to explain this case

Diagram of the possible mechanisms connecting anti-Ma2–associ-
ated encephalitis, breast cancer surgery, coronavirus disease 2019 
(COVID)-19, seizures, and cognitive change in the patient.
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duced autoimmunity remains controversial, dysregulation of 

the immune system following COVID-19 infection can serve 

as a triggering factor for autoimmune diseases. Some studies 

have shown that mild respiratory infections with COVID-19 

can result in patent neuroinflammatory changes, such as 

white matter selective/enriched microglial reactivity, which 

can cause multilineage cellular dysregulation in the central 

nervous system and result in a decline in cognitive function 

by impairing hippocampal neurogenesis, dysregulation of the 

oligodendroglial lineage, and myelin loss [15]. In summary, 

this case highlights the importance of the overall clinical pic-

ture and potentially addresses an approach in patients with 

various medical histories, especially cancer, who present with 

acute infections with various neurological complications. This 

underscores the need for a comprehensive diagnostic and 

treatment approach considering the potential associations 

and interplay between multiple conditions with a multidisci-

plinary team including neurologists, oncologists, and infec-

tious disease specialists to ensure the best possible outcomes 

for patients. 

In conclusion, our case report describes a rare occurrence of 

anti-Ma2–associated encephalitis triggered by COVID-19 im-

mediately following breast cancer resection surgery, which 

we believe is the first reported case in the world. A takeaway 

lesson from this case is that a careful approach is necessary 

when considering the possibility of PAIS when neurological 

symptoms occur following an infection. Additionally, it 

should be noted that there is a possibility of PNS even after 

cancer surgery, and that PAIS can trigger PNS. Therefore, cau-

tion must be taken when approaching such cases.  
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