Metastatic cardiac tumor presenting as anteroseptal
STEMI
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Abstract

In the appropriate clinical context, ST-segmentelevation on electrocardiogram necessitates promptevaluation for
coronary artery occlusion requiring reperfusion with percutaneous coronaryintervention. Conversely, the etiology of
ST-segmentelevation maybe representative of an alternative diagnosis other than myocardial infarction. We reporta
case of a patientwith a history of primary bone sarcoma that presented for further evaluation of a large pericardial
effusion identified on an outpatientechocardiogram and was found to have ST-segmentelevation on
electrocardiogramin the absence ofany cardiopulmonarysymptoms. The electrocardiographic abnormalities were
attributed to a likely persistentcurrentof injury resulting from a mass in the interventricular septum, likely
representative of a metastasis of his known malignancy. This case highlights the importance of maintaining a broad
differential for ST-segmentelevation, particularlyin patients withoutsymptoms of angina and those with a history of

aggressive orrelapsing cancer.

Introduction

Elevation of the ST-segmenton electrocardiogram (ECG) typically generates a listof potential diagnoses composed
of common etiologies (ie, ST-segmentelevation myocardial infarction (STEMI), early repolarization, pericarditis, and
ST-segmentelevation secondaryto a primary depolarization abnormalitysuch as left ventricular hypertrophy/left
bundle branch block, pre-excitation) as well as less common etiologies (ie, Brugada syndrome, hyperkalemia, and
pulmonaryembolism)[1]. Cardiac neoplasms representa rare clinical entity [2,3], and as s uch, are infrequently
considered in the differential diagnosis of ST-segmentelevation. Several case reports have been published on ST-
segmentchangesinthe context of cardiac tumors, though the precise pathophysiological mechanism behind the
electrocardiographic changes continues to be debated. Suggested hypotheses forthese changes include
embolization oftumor fragments to coronary arteries, external compression of coronary arteries, distension of cardiac
muscle fibers, peri-tumorinflammatoryreactions, and electrolyte transfer from necrotic tumortissue to adjacent
myocardium [5,6]. Regardless ofthe particular mechanism involved, mostdocumented cases of ST-segment
elevationin the setting of cardiac tumors often appearto presentwith chest pain/discomfortor clinical signs of
developing heartfailure [5,6]. Herein, however, we describe a case of a patientthat presented with ST-segment

elevationin the absence ofany cardiopulmonarysymptoms.

Case Presentation



A 28-year-old active-duty male with relapsed refractorymetastatic malignantgiant-cell rich primarybone sarcoma
presented tothe EmergencyDepartment(ED) by Cardiologyinstruction for evaluation of a large pericardial effusion
with possible earlytamponade physiologythatwas identified on an outpatienttransthoracic echocardiogram (TTE).
This echocardiogramwas performed to further evaluate findings from a Positron Emission Tomography (PET) scan
completed 3 days prior (figure 1) that demonstrated findings concerning for a cardiac metastasis to the
interventricular septum with extension into the right ventricular outflow tract (RVOT) along with an interval increase in
the size of a pericardial effusion when compared to PET from 5 months prior. At the time of initial evaluation in the
ED, the patient was asymptomatic from a cardiopulmonarystandpoint, specificallydenying chestpain or dyspnea,
though endorsing chronic superficial abdominal tenderness in multiple abdominal regions. Vital signs were normal
and physical examination was significantonlyfor mild epigastric and rightupper quadranttenderness. An
electrocardiogram was obtained which demonstrated sinus rhythm, low voltage, and anteroseptal myocardial injury
(figure 2). In the setting of ST-segmentelevation, additional concern was raised bythe discovery of hypokinesis of
the septal myocardium on bedside echocardiogram, though itshould be noted that this area of myocardium was
being impinged upon bya 47 mm x23 mm massin the interventricular septum (figure 3). However, given the lack of
cardiopulmonarysymptoms, the patientwas treated conservatively with serial ECGs and serial cardiac enzymes.
Initial troponin was 0.14 ng/mL with stable values on repeatassays performed at6 -hour intervals. Other significant
laboratory findings included thrombocytopenia and hyperbilirubinemia. The patientwas then admitted to the Coronary
Care Unit (CCU) and monitored closelyfor signs of cardiac tamponade (ie, pulsus paradoxus). He subsequently
required percutaneous drainage ofthe pericardial fluid fortamponade physiologysecondaryto the large pericardial
effusion. Studies performed on the pericardial fluid were consistentwith malignantetiology, and the effusion was
ultimatelypresumed to be secondaryto cardiac metastasis ofhis prior sarcoma. Following a 7-dayhospitalization
and extensive multidisciplinarydiscussions with the patientand his family regarding the prognosis, the patientelected

to forgo any further cardiacimaging and was discharged home with hospice, where he died shortlyafter discharge.

Discussion

We presenta case of characteristic ST-segmentelevation suggestive of anteroseptal STEMI in a patient with no risk
factors for coronary artery disease, arecently identified cardiac mass, and withoutany correlating symptoms. Qur
patient’s troponin Tassaywas found to be elevated above the 99th percentile ofthe upperreference limiton initial
assessmentwithouta subsequentrise and/or fall, and thus did not meetthe criteria for myocardial infarction by the
Fourth Universal Definition of Myocardial Infarction [7]. Given that this patient was a young, active-duty male (a

patientpopulation with a low risk for atherosclerotic coronarydisease making STEMI highlyunlikely), and that the



clinical picture was notsuggestive of an acute coronary syndrome (no symptoms of myocardial ischemia), the
decision was made to forgo cardiac catheterization. With the time sensitive and life -threatening nature of STEMIs, we
believe this case illustrates the importance of maintaining a suspicion for alternative diagnoses when STEMI does not
fit the clinical picture as the decision to begin anticoagulation and perform a leftheart catheterization can place the
patientat higherrisk with less potential benefitin these scenarios. After much thought and discussion, we surmised
that the electrocardiographic findings were mostlikelyattributable to a persistentcurrentof injury related to the

interventricular septal mass.

Various cases of patients with cardiac tumors presenting with electrocardiograp hic changes have been reported
dating back to as early as 1934 [4]. We considerthis case importantto report because the patients in mostofthe
previouslydocumented cases presented with cardiopulmonarysymptoms. For example, a case reported by Demir et
al. [6] in January 2019 describes a 59-year-old man with a history of tongue cancer that presented to the emergency
departmentforacute onsetchestpain. The electrocardiogram demonstrated ST-segmentelevation in leads V1-V6
consistentwith acute anterior wall myocardial infarction and the patientwas found to have a large tumorinvolving the
right ventricular free wall on transthoracic echocardiography. Another case published byXiang et al. [5] in February
2020 details a 66-year-old man that presented to his internist’s office with nonproductive cough, lower extremity
edema, and dyspneaat restwho was found to have elevation of the ST-segmentinleads Il lll, and aVF as well as
leads V3-V6 concerning for acute myocardial infarction. Computed Tomography (CT) of the patient’s chest
demonstrated anterior bulging ofthe left and right ventricles that was subsequentlybiopsied and revealed high -grade
malignantspindle and epithelioid neoplasm. In contrastto these and other previouslydocumented cases, our p atient
was asymptomatic from his cardiac tumor atpresentation, evenin the context of developing cardiactamponade

physiologyon transthoracic echocardiography.

A review of electrocardiographic characteristics of metastatic cardiac tumors presenting with ST-segmentelevation
published by Akgun et al [8] in March 2020 describes particular electrocardiographic features thatcould potentially
assistin identifying the etiology and prevent inappropriate and unnecessaryinterventions. The authors reportthat all
36 patients forwhich the ECG characteristics were evaluated had convex-shaped elevation of the ST-segmentand
the elevations corresponded to a specific coronaryterritory in 97.2 % (35 of 36) of the ECGs. This is consistentwith
the electrocardiographic findings from our patientwhose pattern of injury localized to an anteroseptal distribution (ie,
left anterior descending artery), which correlated with the myocardial region where the mass was noted on

echocardiogram. Interestingly, pathologic Q waves and/or poor R wave progression suggestive of infarcted



myocardium were onlynoted in one patientin the review. The absence ofthese findings in our patient further
supports the notion that our patientdid not suffer a STEMI and, instead, the ST-segmentelevation likelyrepresented
a current of injury directly related to the metastatic cardiac tumor. We were unable to further elucidate the precise

pathophysiological mechanismthatmayhave generated the current of injury as an autopsyevaluation was declined .

Conclusion

This case reportdescribes ayoung, active-duty patientwith classicfindings ofan anteroseptal ST-segmentelevation
myocardial infarction on ECG that ultimatelyappearto be attributable to a currentof injury from an interventricular
septalmass. We considerthis animportantcase to report as it reinforces the importance of maintaining a wide
differential diagnosis for ST-segmentelevation, particularlyin the context of a patientwith known metastatic

malignancyand absence oftypical anginal symptoms or signs of developing heartfailure.
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Figures:

Figure 1: PET

Figure 1: Positron Emission Tomographydemonstrating area ofincreased radiotracer uptake and metabolic activity
(asterisk) atthe site of the cardiac tumor in the interventricular septum.
Figure 2: ECG
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Figure 2: Initial electrocardiogram showing sinus rhythm, low voltage, and ST-segmentelevation in anteroseptal
precordial leads.
**Note change in settings from above to below**
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Figure 3: TTE withmass



Figure 3: Two-dimensional transthoracic echocardiogram with parasternal long-axis view (A) showing hypoechoic

mass (white arrow) in the interventricular septum and parasternal short-axis view (B) demonstrating spiculations

(orange arrow) radiating outfrom the same central mass.



