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Prompt diagnosis of ST-elevation 
myocardial infarction with papillary 
muscle rupture by point-of-care 
ultrasound in the emergency 
department
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A previously healthy 61-year-old man presented to the emergency department with chest pain 
and dyspnoea for 6 hours. Examination revealed distress with an apical pansystolic murmur. Ini-
tial electrocardiogram showed sinus tachycardia and ST elevation in leads II, III, and aVF com-
patible with an inferior ST-elevation myocardial infarction. Point-of-care echocardiography in 
the emergency department showed a flail anterior mitral leaflet and severe mitral regurgitation, 
leading to a provisional diagnosis of papillary muscle rupture. Emergency cardiac catheterization 
showed 100%, 80%, and 70% occlusion of the middle right coronary, left anterior descending, 
and left circumflex arteries, respectively. An emergency triple vessel coronary artery bypass 
grafting and mitral valve replacement was performed. Posteromedial papillary muscle rupture 
resulting in mitral regurgitation was confirmed intraoperatively. The patient recovered unevent-
fully. In the absence of primary percutaneous coronary intervention, thrombolysis decisions 
should be made with extreme caution if mechanical complications of ST-elevation myocardial 
infarction are suspected. 
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What is already known
ST-elevation myocardial infarction requires prompt diagnosis and implementa-
tion of reperfusion therapy in the emergency department.

What is new in the current study
Point-of-care echocardiography performed by emergency physicians allows 
rapid diagnosis in cases of mechanical complications associated with myocar-
dial infarction, which affects the management strategy.
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INTRODUCTION

For patients with ST-elevation myocardial infarction (STEMI), the 
key management goals are early diagnosis and implementation 
of reperfusion therapy. A 12-lead electrocardiogram is critical for 
diagnosis of STEMI. For the treatment of STEMI with reperfusion, 
optimally performed primary percutaneous coronary intervention 
(PCI) is preferable to fibrinolytic administration.1 However, fibri-
nolytic therapy remains the intended reperfusion strategy for pa-
tients who present to hospitals that cannot provide PCI or who 
require the procedure when the PCI cannot be performed. In con-
sidering whether fibrinolytic therapy will benefit a patient with 
myocardial infarction, the inclusion criteria and contraindications 
for fibrinolysis2 need to be evaluated and any mechanical compli-
cations must be identified. In patients presenting with STEMI, 
early detection of mechanical complications (e.g., papillary mus-
cle rupture) is important because the established treatment for 
such conditions consists of PCI and surgery, and not a fibrinolytic 
agent. Point-of-care echocardiography allows prompt diagnosis 
of the mechanical complications of STEMI by the emergency de-
partment physician, as illustrated in the following case. 

CASE REPORT

A previously healthy 61-year-old man presented to the emergency 
department with chest pain and shortness of breath of six hours 

duration. He was distressed and sweated. His blood pressure was 
116/74 mmHg, heart rate was 127 beats per minute, and oxygen 
saturation was 84% on room air. Examination revealed an apical 
pansystolic murmur and crepitations at both lung bases. 
 The initial electrocardiogram showed sinus tachycardia with ST 
elevation in leads II, III, and aVF, and reciprocal ST depression in 
leads V2-V5, I, and aVL, compatible with inferior STEMI (Fig. 1). In 
the emergency room, bedside transthoracic echocardiography 
showed a flail anterior mitral leaflet. The ejection fraction was 
moderately depressed, per visual inspection of the echocardio-
gram, and there was no pericardial effusion evident (Supplemen-
tary Video 1). The inferior wall was akinetic (Supplementary Video 
2). Color flow showed a posteriorly directed jet of severe mitral 
regurgitation, and mild aortic regurgitation (Fig. 2 and Supple-
mentary Videos 3, 4). A provisional diagnosis of papillary muscle 
rupture was made.
 The patient underwent emergency cardiac catheterization, 
which showed 100% occlusion of the middle right coronary ar-
tery, 30% occlusion to the left main stem, 80% occlusion of the 
ostial left anterior descending artery, and 70% diffuse occlusion 
of the left circumflex artery. He was transferred to the operating 
room for emergency surgery, which confirmed a posteromedial 
papillary muscle rupture resulting in mitral regurgitation. Coro-
nary artery bypass grafting to left anterior descending artery, 
right coronary artery, and left circumflex artery, and mitral valve 
replacement were performed. The patient recovered uneventfully. 

Fig. 1. Twelve-lead electrocardiogram shows ST elevations in leads II, III, and aVF, and ST depressions in leads V2-V5, I, and aVL, suggestive of inferior 
ST-elevation myocardial infarction.
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STEMI with papillary muscle rupture

DISCUSSION

Papillary muscle ruptures with acute mitral regurgitation are un-
common (<1%), but are often fatal complications secondary to 
myocardial infarction. The patient typically presents with features 
of myocardial infarction, a new apical systolic murmur, and com-
monly with cardiogenic shock. Differential diagnoses include 
ventricular septal defect and myocardial free wall rupture. 
 Transthoracic echocardiography makes it possible to visualize 
the regurgitant jet, the flail leaflet, and sometimes the ruptured 
papillary muscle, thus providing for an accurate diagnosis. Trans-
esophageal echocardiogram can delineate the valves and papil-
lary muscles better. The posteromedial papillary muscle, with its 
single blood supply, is more commonly involved in rupture than 
the anteromedial one, which has dual blood supplies.3 Both the 
anterior and posterior mitral leaflets are attached to both of the 
papillary muscles, so rupture of either papillary muscle can cause 
a flail of either leaflet.4 Treatment requires emergency surgery for 
mitral valve repair and revascularization. Medical treatment, 
without surgery, is associated with poor long-term survival.5 
 This case illustrates the importance of prompt bedside echo-
cardiography in the emergency department for acute myocardial 
infarction. In many places in the world, thrombolytic therapy for 
STEMI is commonly administered when PCI is not available. Deci-
sions regarding treatment with thrombolytics should be made 

with extreme caution if mechanical complications of STEMI are 
suspected. Point-of-care echocardiography by emergency physi-
cians allows prompt diagnosis of mechanical complications in 
STEMI, which affects management strategy. This case also em-
phasizes the importance of access to cardiothoracic surgery in 
centers that can provide angiography. 

SUPPLEMENTARY MATERIALS

Supplementary Videos are available from: https://doi.org/10.15441/ 
ceem.16.172.

Supplementary Video 1. Parasternal long axis view showing flail 
anterior mitral leaflet.

Supplementary Video 2. Parasternal short axis view showing aki-
netic inferior wall.

Supplementary Video 3. Parasternal long axis view with color Dop-
pler showing severe mitral regurgitation.

Supplementary Video 4. Apical four-chamber view with color Dop-
pler showing severe mitral regurgitation.
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Fig. 2. (A) Transthoracic echocardiogram, parasternal long-axis view with color Doppler, demonstrating severe mitral regurgitation (arrow). (B) Transtho-
racic echocardiogram, apical-four-chamber view with color Doppler, demonstrating severe mitral regurgitation (arrow).
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