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Abstract 
Myxomas are primary cardiac tumors of the most common pathology, with 
75% of myxomas originating in the left atrium either at the mitral annulus or 
the fossa ovalis border of the interatrial septum; the remaining 20% come from 
the right atrium, and about 5% arise from both atria and the ventricle. Atrial 
myxomas are usually asymptomatic and are often detected when associated 
with complications due to tumor obstruction or emboli causing stroke. Due 
to the absence of symptoms, a diagnosis of a myxoma is often delayed until 
a significant embolic phenomenon, such as a stroke, occurs. We encountered 
such a scenario when a 62-year-old female presented to our hospital with 
right arm and leg weakness with her workup of stroke with a brain MRI 
showing numerous subacute infarcts consistent with embolic etiology. A 
routine transthoracic echo revealed a 2 × 5 cm atrial myxoma, which then 
led to the diagnosis of atrial myxoma along with a discovery of a patent fo-
ramen ovale (PFO), which subsequent surgical removal and PFO closure for 
definitive prevention of future embolic events. In this article, we aim to re-
view the clinical presentation of cardiac myxoma along with appropriate in-
vestigations and treatment along with validation of the importance of timely 
echocardiograms with bubble studies in patients presenting with embolic 
stroke that can detect the atrial myxomas as a rare but potential cause of 
ischemic stroke. 
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1. Introduction 

Cardioembolic stroke accounts for about 14% - 30% of ischemic strokes based on 
research studies [1]. The most common etiologies of embolic strokes are atrial 
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fibrillation, valvular heart disease, and infective endocarditis; cardiac myxoma is 
a small but significant source of cerebral emboli [2]. Atrial fibrillation is consid-
ered the most common cause of cardioembolic stroke, with a rate of 45% of all 
cardiogenic embolisms [3]. 

Cardiac tumors are some of the rarest tumors in oncology. Atrial myxoma, the 
most common cardiac tumor, is a rare but important etiology for stroke, especially 
in the young [4]. Depending on the study, the prevalence of cardiac tumors varies 
between 0.001% to 0.5% as determined by autopsy [5] [6]. Myxomas are the most 
common cardiac tumors when further distinguishing primary cardiac tumors. It 
is estimated that 50% - 85% of all primary cardiac tumors are myxomas. There 
are a variety of explanations for how myxomas are formed. A widely accepted 
explanation is that myxomas are formed from the embryonic foregut, giving 
them properties of mesenchymal cells, which means they have both neural and 
epithelial differentiation. These tumors produce vascular endothelial growth fac-
tor (VEGF), which promotes tumor growth through angiogenesis [7]. 

A delayed diagnosis and untimely treatment may mean the progression of 
stroke and the development of certain critical consequences like systemic and pe-
ripheral embolic events. The clinical features of stroke of a cardiac myxoma origin 
have not been sufficiently described. This article aims to review the pertinent as-
pects of this rare condition by presenting the clinical scenario of ischemic stroke 
due to a left atrial myxoma in a 62-year-old female who presented with right-sided 
weakness with a review of the diagnosis and treatment options of a cardiac myx-
oma. 

2. Case Report 

A 62-year-old female presented to our hospital with chief complaints of right arm 
and leg weakness for one day. The patient mentioned she was out shopping when 
she noticed her right arm and leg felt weak and somewhat cool to touch. She de-
cided to come into the ER to have her symptoms evaluated since they persisted 
and did not go away. On arrival, she had vital signs of BP 171/94, Heart Rate 97, 
Respiratory Rate—18, and Oxygen Saturation—98% on room air. The patient was 
evaluated with a CT Brain and CT Angiogram of the head and neck that showed 
no acute intracranial abnormalities. Since she was outside the thrombolytic win-
dow, she was admitted to the medical floor for further evaluation. 

The patient had no major medical history except recently being diagnosed with 
hypertension and being put on amlodipine. She denied any history of smoking or 
drinking, and she worked as a patient service representative. 

A CBC, CMP, PT, and INR were done that were unremarkable, and 12 lead 
EKG showed normal sinus rhythm. Permissive hypertension was maintained, and 
she underwent an MRI, which revealed numerous subacute infarcts consistent 
with embolic etiology (Figure 1). The patient was started on aspirin, atorvastatin, 
and clopidogrel while awaiting a complete stroke workup. She did not have any 
arrhythmias noted on her cardiac monitor, and her symptoms showed signs of 
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minor improvement the following day. 
A transthoracic echo was performed for a complete stroke workup, and the 

echo findings revealed a 2 × 5 cm mass consistent with a left atrial myxoma on the 
septal aspect attached to the anterior mitral valve leaflet, causing prolapse into the 
left ventricle (Figure 2). 

 

 
Figure 1. MRI Brain with new subacute infarcts. 

 
MRI Brain Contrast showed new subacute infarcts in the left insula and right 

parietal lobe. 
 

 
Figure 2. TTE showing Atrial Myxoma. 

 
TTE showing left atrial myoma measuring 2 cm × 5 cm. 
These findings were reviewed by the neurology and cardiology team, who rec-

ommended a referral to cardiothoracic surgery for resection. After clopidogrel in-
terruption, she underwent a left heart catheterization revealing patent coronary 
arteries, giving the patient the option to proceed with open heart surgery to re-
move the myxoma as recommended by AHA guidelines. 

Removal of her left atrial myxoma was done with the placement of a 50 mm 
atrial appendage clip. During the surgery, it was revealed that the patient had an 
undiagnosed PFO, which was closed and confirmed with a transesophageal echo 
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that showed no residual intracardiac air. 
Post-surgery, the patient remained in the intensive care unit for neurological 

and cardiovascular recovery. At that time, she developed atrial flutter with a rapid 
ventricular response requiring IV amiodarone to convert her to sinus rhythm. 
Cardiac monitoring showed no recurrences of atrial flutter. The patient was 
started on anticoagulation with apixaban. She subsequently recovered completely, 
and on discharge, she was instructed to continue daily amiodarone and apixaban 
2.5 mg twice a day for 3 months upon recommendations by cardiology for DVT 
prevention since she had a left atrial appendage clip already in place. The patient 
continues to be followed by cardiology and is now one-year post-surgery. 

3. Discussion 

Atrial myxoma is a benign neoplasm of mesenchymal origin. The tumors are 
composed of scattered cells within a mucopolysaccharide stroma [8]. Cardiac 
myxomas are the most common, and 75% - 90% of the cardiac myxomas occur 
in the left atrium. The incidence is more commonly between the 3rd and 6th 
decades of life [9]. About 90% of atrial myxomas are sporadic with no known 
cause. In the remaining 10%, a familial pattern due to an autosomal dominant 
pattern named Carney complex characterized by multiple tumors-atrial and ex-
tracardiac myxomas, cutaneous spotty pigmentation, non-myxomatous extracar-
diac tumors, schwannomas, and various endocrine tumors, through a mutation 
of the PRKAR1α gene that is located on the long arm of chromosome 17 (17q22-
24 region) [10]-[12]. 

Cardiac myxoma presents characteristically in patients with triad-obstructive 
symptoms (30%), constitutional symptoms (60%), and embolic phenomenon 
(30% - 40%) [13]. The more common clinical scenario is the embolic phenome-
non that presents with stroke, pulmonary embolism, or paradoxical embolism, 
while constitutional symptoms present as fever, weight loss, arthralgia, or Ray-
naud’s phenomena. Neurological manifestations of atrial myxoma vary widely, 
ranging from embolic, recurrent infarctions, and even progressive multi-infarct 
dementia to a massive embolic stroke causing sudden death. Since tumor frag-
ments may embolize, early anticoagulation may not be protective in reducing dis-
ability and mortality [14]-[16]. 

While atrial myxomas can be asymptomatic, there can be neurological mani-
festations in 30% of cases. It is a rare cause of stroke in young patients but is an 
even rarer cause of stroke in older patients. One study indicates that it is found 
after a TIA/stroke in 1/250 young patients compared to 1/750 in older patients [8] 
[17] [18]. After reviewing other case reports of atrial myxomas in older patients, 
our case aligns with others in that a lack of EKG changes was noted. Atrial myxo-
mas in isolation do not typically cause EKG changes. There have been some re-
ports of larger atrial myxomas causing left atrial enlargement, which could be 
identified in EKG tracings [19]. However, our patient’s EKG did not display any 
EKG changes prior to myxoma removal. 
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When looking for myxomas, there are a variety of modalities, including echo-
cardiography and cardiac MRI. Echocardiography is the most common. TTE 
(transthoracic echo) is usually the first diagnostic modality to be performed due 
to its cost and low risk to the patient. The sensitivity of TTE has advanced consid-
erably since its invention in the 1970s, with sensitivities nearing 95%. However, 
TEE is the most sensitive test, with values approaching 100% [20]. 

TEEs (transesophageal echo) are more invasive and are usually performed 
when suspicion is high for a cardiac tumor. Cardiac MRI is another modality that 
is gaining use in myxoma identification. This imaging technique provides physi-
cians with information about the size and shape by using T1 and T2 weighted 
imaging [18] [21]. However, cardiac MRI is not available in all facilities, leading 
to echocardiography being the most predominant tool in helping identify cardiac 
tumors. 

When a myxoma is discovered, the next step is determining the treatment op-
tions. Depending on the guidelines, the course of action varies. Surgical resection 
is required because of the risk of embolization or cardiovascular complications, 
including sudden death [22]. The results of surgical resection of myxomas are 
generally excellent, with most series reporting an operative death rate of <5% [23]. 
A cardiac myxoma needs surgical excision, often on an emergency basis. This is 
to reduce the risk of embolization of the tumor. Surgery involves the removal of 
the root of the stalk and the full thickness of the adjacent interatrial septum, and 
the consequent atrial septal defect is closed accordingly. Data published over the 
past decades show excellent overall outcomes in operative mortality, short- and 
long-term survival, and tumor recurrence [24]. 

Interestingly, our patient also had a PFO found during her surgery. Guidelines 
recommend PFO closure if the patient is between the ages of 18 and 60. Once the 
patient exceeds that age, the guidelines diverge. Some do not provide any guidance 
due to the lack of clinical trials, but others state to still pursue closure if the patient 
has suffered from a PFO-associated stroke. A majority of clinical trials that com-
pared PFO closure to medical therapy (i.e., antiplatelet or anticoagulation alone) 
showed that PFO closure showed a significant reduction in recurrent ischemic 
stroke events [25]. Based on published guidelines, we assume a bubble story was 
not ordered in this case due to the patient being above the age of 60. In this cir-
cumstance, the patient was transferred to a facility with cardiothoracic surgery for 
myxoma removal. Earlier identification of the PFO would not have altered the 
outcome, as the TTE showed an atrial myxoma that needed surgical removal. Hy-
pothetically, if the TTE did not reveal a myxoma and the MRI showed embolic 
etiology, then the bubble study would have made a difference, as its omission 
would have delayed care. 

A mention of familial cardiac myxoma is a rare condition that tends to form a 
syndrome, e.g., carney complex. Carney complex is a term for a rare multiple ne-
oplasia syndrome that is characterized by pigmented lesions of the skin and mu-
cosa, cardiac and extracardiac myxomatous tumors, and multiple endocrine and 
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non-endocrine neoplasms condition can be distinguished from the more common 
sporadic forms by their presentation at a young age, multicentricity of the lesions 
and its unusual location. A higher rate of recurrent lesions is associated with the 
familial form of the disease [26] [7]. 

A recurrence rate of 1% - 3% is associated with sporadic cases of atrial myxoma, 
often because of inadequate resection [12] [28]. These patients require annual re-
view for a period of 3 - 4 years with echocardiography when the risk of recurrence 
is most significant. A yearly review lifetime with familial screening is recom-
mended for the Carney complex, which has a recurrence rate of up to 25% [23] 
[28]. 

In this case, the patient presented with right arm and leg weakness with only a 
past medical history of hypertension. Before this episode, the patient displayed no 
symptoms of her myxoma. When going down the stroke workup pathway, the 
MRI pointed to an embolic source, with the TTE later revealing the atrial myx-
oma. Interestingly, a TTE with a bubble study was not performed, which would 
have most likely shown the PFO earlier than when the patient underwent surgical 
correction. A recommendation to prevent undiagnosed PFOs would be to order a 
TTE with bubble study if imaging shows embolic findings or if suspecting a stroke 
with a cardiac cause. 

4. Conclusion 

This case demonstrates how a common presentation can have an uncommon 
cause. This was shown as the patient had an embolic ischemic stroke, a sequela 
from an atrial myxoma. By following the stoke workup pathway, the source of 
embolization was found through echocardiography. However, even though the 
patient was above the age of 60, which is usually the cutoff for PFO closure, it 
would have been recommended to order a TTE with bubble study to check for a 
PFO and not have it discovered during surgical removal of the myxoma. This out-
come shows the need for current PFO diagnosis guidelines to be revisited, as PFO 
closure has been shown to reduce recurrent ischemic events compared to medical 
therapy. Potentially, more patients can benefit from expanded PFO closure crite-
ria. However, due diligence must be applied to optimize the outcomes for PFO 
closure in older patients further. Ultimately, the patient had a successful outcome 
and, as of 2024, has not shown any recurrent neurological signs. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this paper. 

References 
[1] Arboix, A. and Alioc, J. (2010) Cardioembolic Stroke: Clinical Features, Specific Car-

diac Disorders and Prognosis. Current Cardiology Reviews, 6, 150-161.  
https://doi.org/10.2174/157340310791658730 

[2] Vahedi, K. and Amarenco, P. (2000) Cardiac Causes of Stroke. Current Treatment 
Options in Neurology, 2, 305-317. https://doi.org/10.1007/s11940-000-0048-4 

https://doi.org/10.4236/ojim.2024.144031
https://doi.org/10.2174/157340310791658730
https://doi.org/10.1007/s11940-000-0048-4


N. Misra, T. Prasad 
 

 

DOI: 10.4236/ojim.2024.144031   349 Open Journal of Internal Medicine 
 

[3] (1989) Cardiogenic Brain Embolism. The Second Report of the Cerebral Embolism 
Task Force. Archives of Neurology, 46, 727-743. 

[4] Vermeulen, T., Conraads, V.M., Vrints, C. and Rodrigus, I.E. (2009) Recurrent Left 
Ventricular Myxoma Presenting as Cerebrovascular Accidents in a Teenage Girl. 
Acta Cardiologica, 64, 811-814. https://doi.org/10.2143/ac.64.6.2044749 

[5] Sanya, E.O., Kolo, P.M., Adamu, U.G., Opadijo, O.G., Wahab, K.W., Mustapha, A.F., 
et al. (2008) Intracardiac Tumor: A Risk Factor for Stroke in the Young—A Case 
Report. Nigerian Journal of Clinical Practice, 11, 81-84. 

[6] Lam, K.Y., Dickens, P. and Chan, A.C. (1993) Tumors of the Heart. A 20-Year Expe-
rience with a Review of 12,485 Consecutive Autopsies. Archives of Pathology & La-
boratory Medicine, 117, 1027-1031. https://pubmed.ncbi.nlm.nih.gov/8215825/ 

[7] Cohen, R., Singh, G., Mena, D., Garcia, C.A., Loarte, P. and Miller, B. (2012) Atrial 
Myxoma: A Case Presentation and Review. Cardiology Research, 3, 41-44.  
https://doi.org/10.4021/cr145w 

[8] Iyer, P., Aung, M.M., Awan, M.U., Kososky, C. and Barn, K. (2016) A Case of Large 
Atrial Myxoma Presenting as an Acute Stroke. Journal of Community Hospital In-
ternal Medicine Perspectives, 6, Article No. 29604.  
https://doi.org/10.3402/jchimp.v6.29604 

[9] Reynen, K. (1995) Cardiac Myxomas. New England Journal of Medicine, 333, 1610-
1617. https://doi.org/10.1056/nejm199512143332407 

[10] O’Rourke, F., Dean, N., O’Rourken, M.S., et al. (2003) Atrial Myxoma as a Cause of 
Stroke: Case Report and Discussion. CMAJ, 169, 1049-1051. 

[11] McCarthy, P.M., Piehler, J.M., Schaff, H.V., Pluth, J.R., Orszulak, T.A., Vidaillet, H.J., 
et al. (1986) The Significance of Multiple, Recurrent, and “Complex” Cardiac Myxo-
mas. The Journal of Thoracic and Cardiovascular Surgery, 91, 389-396.  
https://doi.org/10.1016/s0022-5223(19)36054-4 

[12] Kirschner, L.S., Carney, J.A., Pack, S.D., Taymans, S.E., Giatzakis, C., Cho, Y.S., et al. 
(2000) Mutations of the Gene Encoding the Protein Kinase a Type I-α Regulatory 
Subunit in Patients with the Carney Complex. Nature Genetics, 26, 89-92.  
https://doi.org/10.1038/79238 

[13] Knepper, L.E., Biller, J., Adams, H.P. and Bruno, A. (1988) Neurologic Manifestations 
of Atrial Myxoma. A 12-Year Experience and Review. Stroke, 19, 1435-1440.  
https://doi.org/10.1161/01.str.19.11.1435 

[14] Kassab, R., Wehbe, L., Badaoui, G., et al. (1999) Recurrent Cerebrovascular Accident: 
an Unusual and Isolated Manifestation of Myxoma of the Left Atrium. Journal Med-
ical Libanais, 47, 246-250. 

[15] Hutton, J.T. (1981) Atrial Myxoma as a Cause of Progressive Dementia. Archives of 
Neurology, 38, 533. https://doi.org/10.1001/archneur.1981.00510080095019 

[16] Bienfait, H.P. and Moll, L.C.M. (2001) Fatal Cerebral Embolism in a Young Patient 
with an Occult Left Atrial Myxoma. Clinical Neurology and Neurosurgery, 103, 37-
38. https://doi.org/10.1016/s0303-8467(00)00118-9 

[17] Oktaviono, Y.H., Saputra, P.B.T., Arnindita, J.N., Afgriyuspita, L.S., Kurniawan, R.B., 
Pasahari, D., et al. (2024) Clinical Characteristics and Surgical Outcomes of Cardiac 
Myxoma: A Meta-Analysis of Worldwide Experience. European Journal of Surgical 
Oncology, 50, Article ID: 107940. https://doi.org/10.1016/j.ejso.2023.107940 

[18] Sohal, R.S., Shergill, K.K., Nagi, G.S. and Pillai, H.J. (2020) Atrial Myxoma—An Un-
usual Cause of Ischemic Stroke in Young. Autopsy and Case Reports, 10, e2020178.  
https://doi.org/10.4322/acr.2020.178 

https://doi.org/10.4236/ojim.2024.144031
https://doi.org/10.2143/ac.64.6.2044749
https://pubmed.ncbi.nlm.nih.gov/8215825/
https://doi.org/10.4021/cr145w
https://doi.org/10.3402/jchimp.v6.29604
https://doi.org/10.1056/nejm199512143332407
https://doi.org/10.1016/s0022-5223(19)36054-4
https://doi.org/10.1038/79238
https://doi.org/10.1161/01.str.19.11.1435
https://doi.org/10.1001/archneur.1981.00510080095019
https://doi.org/10.1016/s0303-8467(00)00118-9
https://doi.org/10.1016/j.ejso.2023.107940
https://doi.org/10.4322/acr.2020.178


N. Misra, T. Prasad 
 

 

DOI: 10.4236/ojim.2024.144031   350 Open Journal of Internal Medicine 
 

[19] Islam, A.K.M.M. (2022) Cardiac Myxomas: A Narrative Review. World Journal of 
Cardiology, 14, 206-219. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9048271/ 

[20] Pérez de Isla, L., de Castro, R., Zamorano, J.L., Almería, C., Moreno, R., Moreno, M., 
Lima, P. and García Fernández, M.A. (2002) Diagnosis and Treatment of Cardiac 
Myxomas by Transesophageal Echocardiography. Journal of the American College of 
Cardiology, 90, 1419-1421. https://doi.org/10.1016/S0002-9149(02)02891-6 

[21] Abbas, A., Garfath-Cox, K.A., Brown, I.W., Shambrook, J.S., Peebles, C.R. and 
Harden, S.P. (2015) Cardiac MR Assessment of Cardiac Myxomas. British Journal of 
Radiology, 88, Article ID: 20140599. https://doi.org/10.1259/bjr.20140599 

[22] Bakaeen, F.G., Reardon, M.J., Coselli, J.S., Miller, C.C., Howell, J.F., Lawrie, G.M., et 
al. (2003) Surgical Outcome in 85 Patients with Primary Cardiac Tumors. The Amer-
ican Journal of Surgery, 186, 641-647. https://doi.org/10.1016/j.amjsurg.2003.08.004 

[23] Semb, B.K.H. (1984) Surgical Considerations in the Treatment of Cardiac Myxoma. 
The Journal of Thoracic and Cardiovascular Surgery, 87, 251-259.  
https://doi.org/10.1016/s0022-5223(19)37419-7 

[24] Khan, M.A., Khan, A.A. and Waseem, M. (2008) Surgical Experience with Cardiac 
Myxomas. Journal of Ayub Medical College Abbottabad, 20, 76-79. 

[25] Farjat-Pasos, J.I., Chamorro, A., Lanthier, S., Robichaud, M., Mengi, S., Houde, C. 
and Rodés-Cabau, J. (2023) Cerebrovascular Events in Older Patients with Patent Fo-
ramen Ovale: Current Status and Future Perspectives. Journal of Stroke, 25, 338-349.  
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10574307/#:~:text=Every%20ma-
jor%20clinical%20guideline%20on,with%20a%20PFO%2Drelated%20stroke  

[26] Sandrini, F. and Stratakis, C. (2003) Clinical and Molecular Genetics of Carney Com-
plex. Molecular Genetics and Metabolism, 78, 83-92.  
https://doi.org/10.1016/s1096-7192(03)00006-4 

[27] Stratakis, C.A., Kirschner, L.S. and Carney, J.A. (2001) Clinical and Molecular Fea-
tures of the Carney Complex: Diagnostic Criteria and Recommendations for Patient 
Evaluation. The Journal of Clinical Endocrinology & Metabolism, 86, 4041-4046.  
https://doi.org/10.1210/jcem.86.9.7903 

[28] Basson, C.T. and Aretz, H.T. (2002) Case Records of the Massachusetts General Hos-
pital. Weekly Clinicopathological Exercises. Case 11-2002. A 27-Year-Old Woman 
with Two Intra-Cardiac Masses and a History of Endocrinopathy. New England Jour-
nal of Medicine, 346, 1152-1158. https://doi.org/10.1056/nejmcpc010057 

 

https://doi.org/10.4236/ojim.2024.144031
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9048271/
https://doi.org/10.1016/S0002-9149(02)02891-6
https://doi.org/10.1259/bjr.20140599
https://doi.org/10.1016/j.amjsurg.2003.08.004
https://doi.org/10.1016/s0022-5223(19)37419-7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10574307/#:%7E:text=Every%20major%20clinical%20guideline%20on,with%20a%20PFO%2Drelated%20stroke
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10574307/#:%7E:text=Every%20major%20clinical%20guideline%20on,with%20a%20PFO%2Drelated%20stroke
https://doi.org/10.1016/s1096-7192(03)00006-4
https://doi.org/10.1210/jcem.86.9.7903
https://doi.org/10.1056/nejmcpc010057

	Case Report of a 62-Year-Old Female with Ischemic Stroke Due to Embolization from Atrial Myxoma
	Abstract
	Keywords
	1. Introduction
	2. Case Report
	3. Discussion
	4. Conclusion
	Conflicts of Interest
	References

