
Journal Pre-proof

Papillary Muscle Rupture Due to Delayed STEMI Presentation in a Patient Self-
Isolating for Presumed COVID-19

Katherine J. Kunkel, M. D., Saif Anwaruddin, M.D.

PII: S2666-0849(20)30860-3

DOI: https://doi.org/10.1016/j.jaccas.2020.06.036

Reference: JACCAS 660

To appear in: JACC Case Reports

Received Date: 5 June 2020

Accepted Date: 26 June 2020

Please cite this article as: Kunkel KJ, Anwaruddin S, Papillary Muscle Rupture Due to Delayed STEMI
Presentation in a Patient Self-Isolating for Presumed COVID-19, JACC Case Reports (2020), doi:
https://doi.org/10.1016/j.jaccas.2020.06.036.

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published
in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

© 2020 Published by Elsevier on behalf of the American College of Cardiology Foundation.

https://doi.org/10.1016/j.jaccas.2020.06.036
https://doi.org/10.1016/j.jaccas.2020.06.036


1 

Papillary Muscle Rupture Due to Delayed STEMI Presentation in a Patient Self-Isolating 
for Presumed COVID-19 

 
Katherine J. Kunkel, M. D.1, Saif Anwaruddin, M.D.1 

 
1: Division of Cardiovascular Medicine, Hospital of the University of Pennsylvania, 
Philadelphia, Pennsylvania 
 
Corresponding Author: 
Katherine J. Kunkel, M.D. 
Hospital of the University of Pennsylvania 
3400 Spruce St. 
Philadelphia, PA 19103 
Telephone: 267-414-8680 
Katherine.Kunkel@pennmedicine.upenn.edu 
Twitter: @kjkunkelmd 
 
Disclosures: Katherine J. Kunkel, M.D. has no disclosures to report.  Saif Anwaruddin, M. D. 
has the following disclosures to report: Medtronic – advisory board, speaking fees/honoraria, 
Edwards – consultant/speaking fees, Siemens – honorarium, V wave – consultant.  
 
Funding: There is no funding or grants supporting this case report.  
 
Abstract: A 57-year old man acutely developed chest tightness and dyspnea.  Given concern 
that his symptoms were consistent with COVID-19, the patient self-isolated.  Following one 
week of worsening symptoms, the patient presented with hypoxia and hypotension.  He was 
found to have an occluded right coronary artery and ruptured posteromedial papillary muscle. 
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History of Presentation 

On April 3, 2020, a 57-year old man with a family history notable for premature coronary artery 

disease presented to the emergency department with seven days of worsening chest tightness and 

shortness of breath.  One week prior to presentation, the patient woke from sleep with chest 

tightness, diaphoresis, and shortness of breath.  Given concern for COVID-19, the patient self-

isolated at home during which time he had intermittent fevers to 101° F and cough, worsening 

exertional dyspnea, orthopnea, and paroxysmal nocturnal dyspnea.  On presentation, he was 

afebrile (99.3° F), hypotensive (86/68 mmHg), tachycardic (103 beats/min), tachypneic (24 

breaths/min), and hypoxic (86% on room air).  

Past Medical History 

His past medical history included hypertension, hyperlipidemia, former tobacco use, 

family history of premature coronary artery disease, stage II chronic kidney disease, and 

intermittent asthma. 

Investigations 

Laboratory investigations were notable for elevated creatinine (3.08 mg/dL), 

transaminitis (ALT 82 units/L, AST 44 units/L), leukocytosis (16.1 K/�L), and elevated 

troponin-T (1.29 ng/mL).  The result of a respiratory pathogen profile including influenza and 

SAR-COV-2 Xpert Xpress SARS-CoV-2 Assay were negative.  Portable chest x-ray revealed 

right upper lung patchy opacity consistent with focal pneumonia.  Computed tomography of the 

chest was notable for bilateral patchy rounded ground glass opacities predominantly located 

centrally and in the upper lobes (Figure 1).  The patient’s EKG was notable for inferior Q-waves 

and T-wave inversions with no ST segment changes (Figure 2). 
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Given concern for hypoxia, fevers, and cough, the patient was admitted to the COVID-19 

unit as a person under investigation.  Repeat SAR-COV-2 testing was negative.  Bedside 

transthoracic echocardiogram demonstrated an ejection fraction of 65% with inferior hypokinesis 

and at least mild to moderate mitral regurgitation.  Diagnostic coronary angiography was notable 

for an occluded right coronary artery with non-obstructive disease in the left system (Figures 3 

and 4).  Transesophageal echocardiography demonstrated severe mitral regurgitation with a 

ruptured posteromedial papillary muscle with a flail of the P2 and P3 segments of the posterior 

mitral leaflet (Figure 5, Video 1).  

Management 

Despite placement of an intra-aortic balloon pump, the patient became increasingly 

hypoxic and hypotensive necessitating escalating doses of vasopressors.  The patient was 

ultimately intubated and peripherally cannulated for VA ECMO.  Two days later following 

clinical improvement in oxygenation and renal function, the patient underwent mitral valve 

replacement with a #31 St. Jude mechanical mitral valve prosthesis and ECMO decannulation.  

Discussion 

The incidence of papillary muscle rupture has decreased dramatically following the 

widespread adoption of primary PCI in patients with ST-elevation myocardial infarction.  In 

modern series, the incidence of ischemic papillary muscle rupture in patients presenting with 

STEMI is 0.25% (1).   While this complication is rare, it carries a poor prognosis within hospital 

mortality exceeding 50% (2). 

In the setting of acute MI, the posteromedial papillary muscle is much more common 

than anterolateral papillary muscle rupture given the single blood supply of the posteromedial 

papillary muscle from either the dominant right coronary artery or the dominant left circumflex 
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coronary artery.  The anterolateral papillary muscle has a dual blood supply and is thus 

considerably less susceptible to ischemic injury.  Papillary muscle rupture generally occurs 

between two and seven days following an inferior myocardial infarction and is responsible for 

7% of patients presenting in cardiogenic shock following MI (3).    

The hemodynamic consequences of acute mitral regurgitation are due to the rapid 

delivery of a large volume load on the left atrium and ventricle leading to right sided 

dysfunction.  As a result of acute volume loading of an un-remodeled left atrium, there is a 

marked rise in left atrial pressure leading to elevated pulmonary pressure and pulmonary edema.  

This can result in refractory hypoxemia and cardiogenic shock (4).   

Medical management of acute mitral regurgitation consists primarily of afterload 

reduction with vasodilators and inodilators such as sodium nitroprusside and milrinone.  These 

patients may also benefit from mechanical unloading with an intra-aortic balloon pump or VA 

ECMO for circulatory and respiratory support.3 Despite a high perioperative mortality (24%), 

surgical replacement of the mitral valve remains the cornerstone of treatment (5).   The timing of 

surgery is generally recommended to be as early in the patient’s course as is feasible (6).   

Follow-Up  

The patient was successfully extubated on post-operative day one.  His post-operative 

course was uncomplicated.  He was discharged on post-operative day nine with a therapeutic 

INR.  At a telemedicine visit with the patient one week after discharge, the patient reported no 

chest discomfort, shortness of breath, or activity limitations.   

Conclusions 

This case demonstrates the potential dangers of public messaging encouraging patients 

with respiratory symptoms to avoid medical care during the SAR-COV-2/COVID-19 global 
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pandemic.  Additionally, potential anchoring bias in a patient reporting cough and fevers who 

presented with hypoxia led to delays in the diagnosis and management of severe mitral 

regurgitation secondary to a ruptured posteromedial papillary muscle and a completed inferior 

STEMI.  Prompt recognition and surgical management of this mechanical complication of 

myocardial infarction is critical to ensure a satisfactory outcome.   
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Learning Objectives 

• To appreciate the excess mechanical complications in patients presenting with late ST 

elevation myocardial infarction due to the COVID-19 pandemic 

• To understand the etiology and physiologic consequences of post-infarction acute 

papillary muscle rupture 
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Figure Legends 

Figure 1: Chest CT at presentation showing bilateral central ground glass opacities with 

thickened interlobar septae. 

Figure 2: Presenting EKG showing sinus tachycardia with inferior Q waves and T-wave 

inversions. 

Figure 3: Diagnostic coronary angiography demonstrating occlusion of the mid-right coronary 

artery. 

Figure 4: Diagnostic coronary angiography demonstrated non-occlusive coronary artery disease 

in the left main, left circumflex, and left anterior descending coronary arteries. 

Figure 5: Transesophageal Echocardiogram (A) Mid esophageal four chamber view 

demonstrating posteromedial papillary muscle rupture with flail of the P2 portion of the mitral 

valve; (B) Color flow doppler demonstrating severe anteriorly directed mitral regurgitation.   

Video 1: Three-dimensional transesophageal echocardiogram demonstrated posterior leaflet flail 

with ruptured posteromedial papillary muscle.  

 














