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Atrial myxoma presenting as a non-ST-segment

elevation myocardial infarction
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Abstract: Cardiac myxomas are the most common benign tumors of the heart. We describe

the rare phenomenon of myxomatous embolization, resulting in a non-ST-elevation myocar-

dial infarction treated successfully with surgical excision. The routine early use of both

transthoracic and transesophageal echocardiography is pivotal in selecting an optimal man-

agement strategy for these patients.
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Introduction
Myxomas are the most common intra-cardiac tumors, representing 50% of primary

cardiac tumors. They are commonly found in the left atrium (85%), right atrium

(10%) and ventricles (5%).1,2 Most originate from the inter-atrial septum in close

association with the fossa ovalis.3,4

They have a female preponderance, usually presenting in the fourth to seventh

decades with most cases being sporadic. In the case of familial myxomas, patients

often display genetic abnormalities with two or more of the following phenotypic

presentations; cardiac and skin myxomas, cutaneous lentiginosis, endocrine hyper-

plasia, testicular tumors, and myxoid breast fibroadenomas. These comprise the

“Carney Complex” or “myxoma syndrome,” a rare autosomal dominant condition.5

Symptoms are generally variable, relating to the tumor position, size, and

mobility. The classic triad of 1) intracardiac obstruction, 2) systemic embolization,

and 3) constitutional signs encompass a spectrum of presentations.6 Obstructive

symptoms in (55–95%) patients present with progressive cardiac failure (dyspnea,

orthopnea or paroxysmal nocturnal dyspnea) or more dramatically with syncope

and sudden death from myxomatous obstruction of the mitral valve or coronary

artery embolization.7 We describe the rare phenomenon of myxomatous emboliza-

tion, resulting in a non-ST-elevation myocardial infarction treated successfully with

surgical excision.

Case report
A 62-year-old female with a medical history of controlled hypertension on an

angiotensin-converting enzyme inhibitor presented to the cardiovascular center

with abrupt, typical angina associated with pre-syncope and palpitations. Her vital

signs and physical examination were unremarkable. A 12-lead electrocardiogram

revealed sinus tachycardia with a right bundle branch block. Pertinent diagnostic

laboratory investigations included an elevated erythrocyte sedimentation rate
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48 mm/hr (normal 0–30 mm/hr), d-dimer 2757 ng/dL

(normal≤500 ng/mL), pro-brain natriuretic peptide

858 pg/mL (normal≤300 pg/mL), cardiac biomarkers, CK-

MB 25U/L (normal 0–20 U/L), troponin I 1.36 ng/mL

(normal 0.0–0.15 ng/dL). The patient’s complete blood

count, comprehensive metabolic panel, fasting lipid panel

and HbA1c were within normal limits, and she was sub-

sequently initiated on non-ST-segment myocardial infarc-

tion (NSTEMI) pharmacotherapies including aspirin,

clopidogrel, enoxaparin, and high-intensity rosuvastatin.

Initial transthoracic and subsequent transesophageal

echocardiography demonstrated a large 42 mmx40 mm

mass arising from the left atrium and adherent to the inter-

atrial septum (see Figure 1A and B). There was preserved

left ventricular systolic function with an estimated ejection

fraction of 65% and no regional wall motion abnormal-

ities. The left atrial dimensions were normal, however,

there was prolapse of the myxoma, obstructing both the

mitral valve orifice during atrial systole and the left ven-

tricular outflow tract (see Figure 1C and D). Diagnostic

coronary angiography demonstrated mild, non-obstructive

coronary artery disease with thrombolysis in myocardial

infarction (TIMI) 3 antegrade flow (see Figure 2A and B).

Urgent open-heart surgery was performed the

following day, and gross pathology of the specimen

excised revealed a large polypoidal mass. The mass sus-

pected to be a myxoma was excised by resecting the

pedicle implanted on the interatrial septum (Figure 3).

Histopathological examination of the specimen confirmed

the diagnosis of myxoma with papillary fragments of

tumor composed of fibro-myxoid hyalinized cores with

elongated stellate shaped myxoma cells with abundant

eosinophilic cytoplasm. The patient’s postoperative course

was uneventful, and she was safely discharged on optimal

medical therapy with routine follow-up appointments.

Discussion
Our patient did not display any of the aforementioned familial

myxoma-associated phenotypes such as Carney complex.

There was a possible element of intracardiac obstruction

resulting in mild heart failure symptomatology and angina

from suspected embolization without overt constitutional

symptoms. She did not report trepopnea preceding her admis-

sion, nor was there any evident “tumor plop” auscultated

during the physical examination.8,9 A case series of 112 myx-

oma patients describes 65% of patients as having cardiac

Figure 1 2-dimensional transthoracic (TTE) and transesophageal series (TEE). (A) 2D-TTE parasternal long axis view with indicating the prolapsed left atrial myxoma during

systole (enveloped by the white, elliptical border). (B) Transesophageal view of the atrial myxoma (subtended by the white curvilinear line). (C) 2D-TTE parasternal long axis

view illustrating the pseudo-stenotic, obstructive effect of the atrial myxoma (subtended by the white curvilinear) of both the mitral valve orifice and left ventricular outflow

tract. (D) 2D-TTE short axis view of the atrial myxoma at the level of the mitral valve and its subvalvular apparatus (enveloped by the white, elliptical border).
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auscultatory abnormalities with only 15% displaying the char-

acteristic “tumor plop.” Left atrial hypertrophy on electrocar-

diogram accounted for the most frequent electrocardiographic

abnormality in 35% of patients, whereas in our patient a sinus

tachycardia with a right bundle branch block was present.6

She atypically presented with an NSTEMI and mild clin-

ical heart failure. The development of acute heart failure, due to

inadequate coaptation of the mitral valves with obstruction of

the left ventricular outflow tract in diastole depends on the

myxoma’s size and position. Some authors have hypothesized

the release of interleukin-6 and -8 by the atrial myxoma may

provoke myocardial tissue inflammation and global left ven-

tricular dysfunction.10,11 These cytokine mechanistic effects

promote the adhesion of neutrophils; and with the attachment

of myxoma cells to the coronary endothelium, may be respon-

sible for triggering myocardial ischemia and infarction at the

cellular level.12,13 Distal embolization of tumor fragments in

the coronary vasculature may also be implicated in the patho-

genesis of myxoma-associated myocardial infarction. With

respect to the patient, there were no visible tumor fragments,

nor “slow-flow” observed during coronary angiography,which

suggests or alludes to the suspected embolization being

a transient phenomenon.

Systemic embolization (10–45%) has a predilection for

the central nervous system with resultant cerebrovascular

events; however, there are many reports of embolization to

multiple arterial beds, with hepatic and renal involvement.

Catastrophic total occlusion of the abdominal aorta has

also been reported.14,15 Non-specific constitutional signs

such as fatigue, fevers, weight loss, myalgias, and arthral-

gias can often resemble autoimmune disease due to cyto-

kine secretion by the tumor.12

Histopathological examination of the specimen con-

firmed the diagnosis of myxoma with papillary fragments

of tumor composed of fibro-myxoid hyalinized cores with

elongated stellate shaped myxoma cells with abundant

eosinophilic cytoplasm.16

Echocardiography is the diagnostic method of choice

in securing an early diagnosis in these patients, with the

transthoracic and transesophageal modalities providing 95

and 100% sensitivities respectively. Both methods are non-

Figure 2 Cineangiography series. (A) Left coronary angiography revealing patent left anterior descending and left circumflex arteries (indicated by the black arrows) with

thrombolysis in myocardial infarction (TIMI 3) antegrade flow. (B) Right coronary angiography revealing a dominant and patent right coronary with TIMI 3 antegrade flow

(indicated by the black arrow).

Figure 3 Resected gross specimen. Histopathology examination of the specimen

confirmed the diagnosis of myxoma.
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invasive, reliable and reproducible with coronary angio-

graphy being reserved for patients over age forty to further

evaluate coexistent coronary artery disease preoperatively,

or to evaluate for ischemia in myxomatous acute coronary

syndromes.2

Coronary angiography has played a role in demon-

strating neovascularization of these vascular tumors with

literature describing an associated “tumor blush.”17,18

Our patient, however did not display this angiographic

image, which is typically ascribed to late or delayed

contrast opacification of the vascularized tumor. The

incidence of myocardial infarction due to coronary

embolization from atrial myxoma is only 0.06%.19 This

low incidence of embolization may be explained by the

angulation and juxtaposition of the coronary ostia in

relation to aortic blood flow with the protection of the

ostia by aortic valve cusps, which open during systole.20

Myxomatous embolization is often accompanied by car-

diac biomarker elevations making it an uncommon dif-

ferential in the diagnosis of myocardial infarction. Panos

et al described angiographic findings with the majority

affecting the right coronary artery (~50%), although

embolization to left anterior descending (~20%) and

circumflex (~10%) arteries have been reported.20 El

Zaharani et al reported normal coronary arteries

(~55%) in a series of 17 patients from 2003 to 2014

suggesting spontaneous recanalization after myxomatous

embolization may account for the findings of normal

coronary arteries, which was clinically consistent in the

patient’s scenario.21–27

Surgical excision offers a successful outcome with low

operative mortality. The recurrence rate post-surgical exci-

sion is relatively low at 5%, but long-term follow-up with

echocardiographic imaging is recommended.28,29 Familial

cases or Carney Complex carries a recurrence rate of

10–25% versus 1–5% for sporadic cases.28

Transthoracic echocardiography prior to angiogra-

phy proved to be instrumental in this clinical scenario,

as it revealed an atrial myxoma as the etiology of the

myocardial infarction which ultimately required defini-

tive surgical management. It is possible that a non-

invasive, pharmacotherapy approach would have been

instituted or even percutaneous coronary intervention

of a suspected false “culprit” lesion, for example,

stenting an intermediate or borderline stenosis (if pre-

sent) without initially identifying the underlying diag-

nosis of atrial myxoma.

Conclusion
We describe a non-ST-segment elevation myocardial

infarction resulting from myxomatous embolization into

the coronary arteries in a female with successful surgical

resection via open heart surgery. The importance of early

transthoracic echocardiography before coronary angiogra-

phy in clinching the diagnosis cannot be understated.
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Key Clinical Message
The clinician should be cognizant that a non-ST-elevation

myocardial infarction can be precipitated by embolic phe-

nomenon of an atrial myxoma, and echocardiographic

imaging before coronary angiography is integral in estab-

lishing the diagnosis.
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