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Abstract

Introduction: Myasthenia gravis (MG) is an autoimmune disorder characterized by fatigable weakness, typically affecting 
voluntary muscles. Myasthenia gravis as a paraneoplastic syndrome (PNS) of a thymoma is well known, but it is rare to have 
MG PNS due to extrathymic neoplasms. 
Case: We present a case on an 80-year-old female who was diagnosed with myasthenia gravis in the presence of recurrent 
metastatic breast cancer. 
Discussion: The question remains whether MG is truly a neoplastic syndrome of breast cancer, or if older individuals are 
more likely to suffer from both breast cancer and late-onset myasthenia gravis (LOMG) at the same time. It was found that 
those diagnosed with LOMG are more likely to have extrathymic neoplasms. Regardless, the underlying malignancy should be 
treated, MG treatment should be initiated, and if PNS is suspected immunosuppressants are indicated. 
Conclusion: This case highlights the complexity of classifying MG in elderly patients with a concomitant neoplasm, but 
nonetheless, MG as a PNS of breast cancer remains a possibility. 
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Abbreviations

MG: Myasthenia Gravis; PNS: Paraneoplastic Syndrome; 
LOMG: Late-Onset Myasthenia Gravis.

Introduction

Myasthenia gravis (MG) is an autoimmune disorder 
where autoantibodies against the acetylcholine receptor at 
the post-synaptic membrane of the neuromuscular junction 
are produced. It is characterized by fatigable weakness, 
typically affecting voluntary muscles which include but are 
not limited to ocular, bulbar, respiratory, and limb muscles 

[1]. It is the most common disease of the neuromuscular 
junction, and it usually affects younger females or older men 
[2,3]. However, more recently there has been an increase in the 
diagnosis of late-onset myasthenia gravis (LOMG), and some 
studies have found an increase in the severity of symptoms 
within this MG subgroup [4,5]. A well-known paraneoplastic 
cause of MG is a thymoma which makes up around 10-15% of 
all MG cases [2]. However, MG as a paraneoplastic syndrome 
resulting from other primary tumors remains quite rare. 
Currently, there is very little literature regarding MG as a 
paraneoplastic cause of breast cancer [6,7]. We present a 
rare case on an 80-year-old female who was diagnosed with 
MG in the presence of recurrent metastatic breast cancer.
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Patient Presentation

The patient is an 80-year-old female with a past medical 
history of breast cancer diagnosed in 2022 that was currently 
in remission. She presented to the emergency room with a 
5-day history of bilateral upper extremity weakness, ptosis, 
dysarthria, dysphasia to both solid and liquids, dyspnea, 
and generalized fatigue. The patient stated that she woke 
up most mornings asymptomatic but as the day progressed 
her symptoms worsened. She felt her symptoms had 
become more severe over the last 48 hours which prompted 
her to seek treatment. The patient denied any history 
of autoimmune disease. Of note, the patient was taking 
Letrozole and Palbociclib for her breast cancer but stopped 
taking them in February of 2023 due to loss of insurance.

Upon initial evaluation, the patient was alert and 
oriented to person, place, and time. She was dysarthric, 
and motor strength and range of motion were diminished 
in the bilateral upper extremities. Ptosis was present 
bilaterally and improved with the ice pack test. Reflexes 
were 2+ bilaterally in the upper and lower extremities and 
her sensation was intact to light touch throughout. At that 
time the patient was started on IV pyridostigmine 2mg 3x 
a day and plasmapheresis was scheduled for a suspected 
myasthenia crisis. Due to impending respiratory failure, the 
decision was made to admit this patient to the intensive care 
unit and she was electively intubated to protect her airway.

A comprehensive workup was completed. Initial 
laboratory results were unremarkable with blood counts, 
thyroid studies, electrolyte, and vitamin levels all falling 
within normal limits. Moreover, infectious causes were also 
ruled out. The patient had negative blood cultures and tested 
negative for influenza A/B, HIV, and the SARS-Cov-2 viruses. 
Muscle-specific kinase antibodies, voltage-gated calcium 
antibodies, and double-stranded DNA antibodies came 
back negative. Acetylcholine receptor-blocking antibodies, 
acetylcholine receptor antibodies, and anti-nuclear 
antibodies were all elevated. After reviewing the antibody 
results the diagnosis of myasthenia gravis was made.

Screening CT of the chest without contrast showed no 
thymoma, but a left breast mass with metastasis to the left 
axillary and mediastinal lymph nodes was found. There 
were also moderate osteolytic lesions of the ribs that could 
represent metastasis. These findings were suspicious for 
breast cancer recurrence. Screening CT of the head without 
contrast showed no intracranial metastasis but did show 
right parieto-occipital and right fronto-parietal calvarial lytic 
changes and CT of the abdomen and pelvis showed diffuse 
osseous metastasis.

The patient was treated with 5 rounds of plasmapheresis 

and is now on pyridostigmine 90mg oral which improved 
her myasthenia symptoms and allowed for extubation. The 
patient did not tolerate mycophenolate mofetil so IVIG was 
given throughout her hospital stay. She was discharged 
to sub-acute rehabilitation and was to follow up with 
hematology/oncology outpatient along with her neurologist.

Discussion

Breast cancer as a cause of paraneoplastic syndromes 
(PNS) has been established, but it remains uncommon. It 
is estimated that only 1% of those diagnosed with breast 
cancer will develop neurological PNS [8]. The most common 
neurological PNS syndrome associated with breast cancer 
is cerebellar degeneration, other syndromes include 
opsoclonus-myoclonus syndrome, stiff person syndrome, 
neuropathy, and encephalitis [9,10]. At this time, myasthenia 
gravis and Lambert Eaton syndrome are exceedingly rare 
neurological paraneoplastic syndromes associated with 
breast cancer [10].

Morrison DG, et al. [11] described a case of a 53-year-
old female with isolated vocal cord paralysis on adjuvant 
treatment for invasive ductal carcinoma who was positive 
for anti-acetylcholine receptor antibodies. Moreover, Dunn 
C, et al. [7] reported on a 60-year-old patient who developed 
alopecia areata and MG in the presence of invasive ductal 
carcinoma. As far as we know, this would make our patient the 
third reported case of breast cancer-associated myasthenia 
gravis PNS in the last two years.

The mechanism behind MG as a PNS is thought to be 
immune-mediated and several proposed mechanisms have 
been put forward [12]. Breast cancer has been associated 
with the loss of the p53 gene, this leads to unchecked cell 
division allowing for the creation of mutant proteins which 
in turn can cause the immune system to view these proteins 
as allogenic. BCRA ½ can cause a similar effect due to a lack 
of DNA repair [9]. Lastly, hormone receptor-positive breast 
cancer has an increased association with autoimmune 
disease [12]. More research will need to be done to explore if 
there is a link between lymph node spread, as in this patient’s 
case, or if disease severity leads to an increased chance of MG 
PNS.

The question remains whether MG is truly a neoplastic 
syndrome of breast cancer, or if older individuals are more 
likely to suffer from both breast cancer and LOMG at the 
same time. There has been conflicting research on this 
topic, but it was found that those diagnosed with LOMG are 
more likely to have extrathymic neoplasms [13]. Moreover, 
the temporal onset of MG in relation to this patient’s breast 
cancer makes a paraneoplastic cause more likely. Regardless, 
treatment does not vary significantly. The underlying 
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malignancy should be treated, and MG treatment should be 
initiated. Removal of the underlying malignancy often does 
not resolve the PNS, and therefore patients should be treated 
with immunosuppressants [14].

Conclusion

Overall, LOMG is becoming more common, and 
clinical recognition of MG in elderly patients is crucial for 
symptomatic management and prevention of myasthenia 
crisis. Specifically, this case highlights the complexity of 
classifying MG in elderly patients with a concomitant 
neoplasm, but nonetheless, MG as a PNS of breast cancer 
remains a possibility. More research on extra-thymic 
neoplasms as a cause of MG PNS is warranted, as it could lead 
to an increased need for cancer screening in patients who are 
diagnosed with LOMG.

References

1.	 Torre SM, Molinero IG, Giron RM (2018) An update on 
myasthenia gravis. Semergen 44(5): 351-354.

2.	 Grob D, Brunner N, Namba T, Pagala M (2008) Lifetime 
course of myasthenia gravis. Muscle Nerve 37(2): 141-
149.

3.	 Meriggioli MN, Sanders DB (2009) Autoimmune 
myasthenia gravis: emerging clinical and biological 
heterogeneity. Lancet Neurol 8(5): 475-490.

4.	 Somnier FE (2005) Increasing incidence of late-onset 
anti-AChR antibody-seropositive myasthenia gravis. 
Neurology 65(6): 928-930.

5.	 Sakai W, Matsui N, Ishida M, Furukawa T, Miyazaki Y, et 
al. (2016) Late-onset myasthenia gravis is predisposed 
to become generalized in the elderly. eNeurologicalSci 2: 
17-20.

6.	 Ugur T, Gurler F, Cengiz B, Kuruoglu R, Ozet A (2022) A 
Case of Myasthenia Gravis with Two Primary Tumors: 
Paraneoplastic or Incidental? J Gastrointest Cancer 
53(3): 837-840.

7.	 Dunn C, Nathoo R, Tauer A, Green L (2022) Alopecia areata 
and myasthenia gravis presenting as paraneoplastic 
phenomena of breast cancer. JAAD Case Rep 21: 35-37.

8.	 Gatti G, Simsek S, Kurne A, Zurrida S, Naninato P, et al. 
(2003) Paraneoplastic neurological disorders in breast 
cancer. Breast 12(3): 203-207.

9.	 Fanous I, Dillon P (2015) Paraneoplastic neurological 
complications of breast cancer. Exp Hematol Oncol 5: 29.

10.	 Marcos IR, Rousseau A, Guibert FK, Rene R, Carel SC, et al. 
(2003) Spectrum of paraneoplastic neurologic disorders 
in women with breast and gynecologic cancer. Medicine 
82(3): 216-223.

11.	 Morrison DG, Castellon C (2023) Paraneoplastic 
Syndrome of Myasthenia Gravis Presenting as Isolated 
Vocal Cord Paralysis in a Patient with Breast Cancer: 
Case Report and Literature Review. Global Journal of 
Medical Research, pp: 27-28.

12.	 Wang RF (1999) Human tumor antigens: implications 
for cancer vaccine development. J Mol Med 77(9): 640-
655.

13.	 Verwijst J, Westerberg E, Punga AR (2021) Cancer 
in myasthenia gravis subtypes in relation to 
immunosuppressive treatment and acetylcholine 
receptor antibodies: A Swedish nationwide register 
study. Eur J Neurol 28(5): 1706-1715.

14.	 Skeie GO, Romi F (2008) Paraneoplastic myasthenia 
gravis: immunological and clinical aspects. Eur J Neurol 
15(10): 1029-1033.

https://medwinpublishers.com/NNOAJ/
https://pubmed.ncbi.nlm.nih.gov/29555378/
https://pubmed.ncbi.nlm.nih.gov/29555378/
https://pubmed.ncbi.nlm.nih.gov/18059039/
https://pubmed.ncbi.nlm.nih.gov/18059039/
https://pubmed.ncbi.nlm.nih.gov/18059039/
https://pubmed.ncbi.nlm.nih.gov/19375665/
https://pubmed.ncbi.nlm.nih.gov/19375665/
https://pubmed.ncbi.nlm.nih.gov/19375665/
https://pubmed.ncbi.nlm.nih.gov/16186537/
https://pubmed.ncbi.nlm.nih.gov/16186537/
https://pubmed.ncbi.nlm.nih.gov/16186537/
https://pubmed.ncbi.nlm.nih.gov/29473057/
https://pubmed.ncbi.nlm.nih.gov/29473057/
https://pubmed.ncbi.nlm.nih.gov/29473057/
https://pubmed.ncbi.nlm.nih.gov/29473057/
https://pubmed.ncbi.nlm.nih.gov/34463912/
https://pubmed.ncbi.nlm.nih.gov/34463912/
https://pubmed.ncbi.nlm.nih.gov/34463912/
https://pubmed.ncbi.nlm.nih.gov/34463912/
https://pubmed.ncbi.nlm.nih.gov/35141386/
https://pubmed.ncbi.nlm.nih.gov/35141386/
https://pubmed.ncbi.nlm.nih.gov/35141386/
https://pubmed.ncbi.nlm.nih.gov/14659327/
https://pubmed.ncbi.nlm.nih.gov/14659327/
https://pubmed.ncbi.nlm.nih.gov/14659327/
https://pubmed.ncbi.nlm.nih.gov/27800287/
https://pubmed.ncbi.nlm.nih.gov/27800287/
https://pubmed.ncbi.nlm.nih.gov/12792307/
https://pubmed.ncbi.nlm.nih.gov/12792307/
https://pubmed.ncbi.nlm.nih.gov/12792307/
https://pubmed.ncbi.nlm.nih.gov/12792307/
https://medicalresearchjournal.org/index.php/GJMR/article/view/102274/23932
https://medicalresearchjournal.org/index.php/GJMR/article/view/102274/23932
https://medicalresearchjournal.org/index.php/GJMR/article/view/102274/23932
https://medicalresearchjournal.org/index.php/GJMR/article/view/102274/23932
https://medicalresearchjournal.org/index.php/GJMR/article/view/102274/23932
https://link.springer.com/content/pdf/10.1007/s001099900042.pdf
https://link.springer.com/content/pdf/10.1007/s001099900042.pdf
https://link.springer.com/content/pdf/10.1007/s001099900042.pdf
https://pubmed.ncbi.nlm.nih.gov/33427389/
https://pubmed.ncbi.nlm.nih.gov/33427389/
https://pubmed.ncbi.nlm.nih.gov/33427389/
https://pubmed.ncbi.nlm.nih.gov/33427389/
https://pubmed.ncbi.nlm.nih.gov/33427389/
https://pubmed.ncbi.nlm.nih.gov/18717725/
https://pubmed.ncbi.nlm.nih.gov/18717725/
https://pubmed.ncbi.nlm.nih.gov/18717725/

	_GoBack
	Abstract
	Abbreviations
	Introduction
	Patient Presentation
	Discussion
	Conclusion
	References

