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A 56-Year-Old Man with Mitral Regurgitation
and Acute Pulmonary Edema: Rupture of the
Papillary Muscle or Infective Endocarditis?

Mads Malm Svenningsson, MD, Ingelin Langenes Vatnaland, MD,
Vegard Skalstad Ellensen, MD, PhD, and Einar Skulstad Davidsen, MD, PhD, Bergen, Norway
INTRODUCTION

Acute mitral regurgitation (MR) with subsequent acute pulmonary
edema is a potentially life-threatening complication of both ST-eleva-
tion infarction (STEMI) and infective endocarditis (IE) that requires
rapid diagnosis and management. In STEMI, rupture of a papillary
muscle can cause acute MR, while in IE, destruction of the valve
can cause a similar picture.1 The incidence of MR due to STEMI
has been declining due to increased availability of timely percuta-
neous coronary intervention, whereas the incidence of IE is
increasing.2-4 The optimal treatment differs based on the etiology
of the MR, and thus it is important to identify the cause of the MR.1

CASE PRESENTATION

A 56-year-old man with a history of hypertension contacted emer-
gency services due to acute dyspnea. When the ambulance arrived,
the patient had a regular tachycardia of 133 bpm and SpO2 of 80%
that did not respond to supplement of oxygen with a full-face mask
with reservoir. In the hospital emergency room, the patient reported
acute, severe chest pain 2 days prior and was found on exam to have
a fever of 38.8 �C, blood pressure of 185/90 mm Hg, heart rate of
134 bpm, respiratory frequency of 34/min, and SpO2 of 87%
with continuous positive airway pressure with an FiO2 of 0.5.
Chest x-ray showed pulmonary edema. Electrocardiogram (ECG)
showed sinus rhythm with ST elevation and Q waves in II, III, and
aVF suggestive of a late-presentation inferior wall STEMI (Figures
1 and 2). Bedside transthoracic echocardiography (TTE) showed
MR and a mass adjacent to the posterior mitral leaflet.

Due to respiratory instability, the patient was sedated and intu-
bated. By angiography, the left coronary artery was normal (Video
1, Figure 3). The right coronary artery was displayed only subselec-
tively yet was interpreted as revealing no obstruction (Video 2,
Figure 4).
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Blood test revealed elevated inflammatory markers with a C-reac-
tive protein (CRP) of 260 mg/L and leukocytes of 25.0 � 109/L.
Troponin I was 15,722 ng/L (normal range < 30 ng/L).

Transthoracic echocardiogram parasternal short-axis and apical 3-
chamber views displayed akinesia of the inferior wall of the left
ventricle and the posterior mitral leaflet flailing into the left atrium
(Videos 3 and 4, Figure 5). Transesophageal echocardiography
(TEE) showed a flailing mitral P2 segment with a pendulating mass
(Videos 5 and 6, Figure 6), possibly thickened mitral leaflets
(Video 7, Figure 7), and pulmonary vein flow reversal. The pendulat-
ing mass was also visualized with three-dimensional TEE (Video 8).

Clinical examination revealed poor dental status, and repeated
blood test showed increasing infectious markers with CRP of
276 mg/L and leukocytes of 27.4 � 109/L.

Later the same evening the patient deteriorated, and possible
treatment options included venoarterial extracorporeal membrane
oxygenation or urgent high-risk surgery using standard extracorpo-
real circulation. In this setting, venoarterial extracorporeal mem-
brane oxygenation would serve as bridge to surgery, postponing
operative treatment until adequate control of infection and remis-
sion of pulmonary edema had been achieved. Emergency surgery
with standard extracorporeal circulation was chosen as the most
favorable option.

Upon inspection of the mitral leaflets intraoperatively, rupture of the
posteromedial papillarymuscle was detected. The tornmuscular compo-
nent was entangled in its own chordae tendineae. This intertwined mass
was located close to the edge of the posterior leaflet in the P2 region,
conveying an echocardiographic picture that could mimic a vegetation
(Figure 8). This intraoperative finding diminished the suspicion of endo-
carditis. Consequently, the planned aortotomy to inspect the aortic valve
for endocarditic lesions was no longer indicated.

The mitral leaflets were resected with exception of the P1 and its
belonging chordae. A biological mitral valve prosthesis was implanted.
Competency of the implanted prosthesis was verified by a saline test
as well as intraoperative TEE. The patient was weaned successfully
without mechanical support.

Transthoracic echocardiography on the seventh postoperative day
showed satisfactory results: left ventricle with concentric hypertrophy,
measured in the two-dimensional parasternal long-axis view by
Devereux’s formula; end-diastolic diameter, 5.2 cm; end-systolic
diameter, 3.9 cm; mild, inferolateral hypokinesia; and ejection frac-
tion, 55% calculated from biplane volumes. The biological mitral pros-
thesis had normal flow, mean gradient 6 mm Hg, and no pathological
leakage.

The patient was clinically stable and discharged from hospital on
the 19th postoperative day. Blood tests prior to discharge were as fol-
lows: Hgb, 11.5 g/dL; leukocytes, 6.9 10⁹/L; CRP, 48 mg/L (max
394 mg/L on second postoperative day); creatinine, 70 mmol/L;
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Figure 1 ECG standard leads showing sinus rhythm with Q w
depression in aVL.

VIDEO HIGHLIGHTS

Video 1: Left coronary arteriogram without occlusions or

stenoses.

Video 2: Subselective right coronary arteriogram. This was

reported as revealing no obstruction.

Video 3: Two-dimensional TTE parasternal basal short-axis

view showing akinesia of the inferior and inferoseptal wall.

Video 4: Two-dimensional TTE apical 3-chamber view

showing akinesia of the inferolateral wall and the posterior mitral

leaflet flailing into the left atrium.

Video 5: Two-dimensional TEE intercommissural view

showing mitral leaflet tissue billowing into the left atrium

resembling valve prolapse.

Video 6: Two-dimensional TEE intercommissural view slightly

further to the right than Video 5 showing the appearance in the

left atrium of a 5 mm large, pendulating mass.

Video 7: Two-dimensional TEE 3-chamber view of an echo-

genic mass possibly attached to the valve tissue and raising the

concern for partial papillary muscle rupture, tumor, or vegeta-

tion.

Video 8: Three-dimensional TEE in surgical orientation of the

mitral valve with an echogenic mass pendulating freely into the

left atrium.

Viewthevideocontentonlineatwww.cvcasejournal.com.
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troponin T, 406 ng/L (max 3,774 ng/L on the first postoperative
day). Blood cultures drawn upon admittance were incubated for
5 days and were negative. Chest x-ray showed a satisfactory postop-
erative status, with complete regress of the pulmonary edema.

Five months after surgery the patient reported full recovery and
had returned to work. The patient provided written consent for this
case report.
DISCUSSION

Acute MR is a potentially life-threatening condition, and rapid recog-
nition and management is of high importance. This case illustrates
the potential difficulties in accurately diagnosing the cause of MR
prior to surgical intervention. Initial anamnesis and ECG made
late-presentation inferior wall STEMI with rupture of the posterome-
dial papillary muscle probable. Due to its single blood supply from
the posterior descending artery, this is the most common site for
papillary muscle rupture.5 However, the interpretation of the coro-
nary angiogram as showing nonobstructive disease made STEMI
less likely, although spontaneous reperfusion in STEMI is well
described.6

Retrospectively, this turning point in the diagnostic progression un-
derscores the importance of taking image quality into consideration
and not relying more heavily on an image than the quality supports.

Fever and elevated blood inflammatory markers pointed in the di-
rection of IE with the patient’s poor dental status as a possible site of
entry for bacteria. However, fever and elevated inflammatory
markers are well-known in patients with STEMI.7 Another differen-
tial diagnosis is myocardial infarction with nonobstructive coronary
arteries (MINOCA). This entity includes diagnoses such as coronary
aves and ST elevations in II, III and aVF. Reciprocal ST
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Figure 3 Left coronary arteriogram still framewithout occlusions
or stenoses. Figure 4 Subselective right coronary arteriogram still frame.

Figure 2 ECG precordial leads showing sinus rhythm and ST depression in V2-5.
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artery spasm and coronary embolism. In this case, the patient’s age
and sex were more indicative of atherosclerotic coronary artery dis-
ease, and yet, IE may cause an infectious coronary embolism. In gen-
eral, MINOCA has fewer complications than coronary artery
disease-acute myocardial infarction, although the incidence of me-
chanical complications is not well described in MINOCA.8
Several echocardiographic features may help distinguish between
IE and a flailing mitral valve: regional left ventricular wall hypokinesia,
surface of the potential vegetation, supernumerary mass, thickness of
the native valve leaflets, and native cusp movement.



Figure 7 Two-dimensional TEE 3-chamber view systolic frame
of the mitral valve with an echogenic mass displaying the left
atrium and a possibly thickened posterior mitral leaflet
compared to the anterior mitral leaflet, suggestive of IE.

Figure 8 Picture of the removed mitral valve showing a papillary
muscle entangled in its chordae tendineae. The ruptured surface
is colored in pink.Figure 6 Two-dimensional TEE intercommissural view systolic

frame showing mitral leaflet tissue billowing into the left atrium
resembling a prolapse.

Figure 5 Two-dimensional TTE apical 3-chamber view systolic
frame, showing the posterior mitral leaflet flailing into the left
atrium.
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In this case, TTE showed akinesia of the inferior wall. This was in line
with the ECG ST-elevation and the typical location that would threaten
the posteromedial papillary muscle. The hypermobile structure was as
sharp in the surface contour as the rest of the valve, opposite to the
fluffy surface often seen in the acute phase of IE. An infective vegetation
is an extra mass, supernumerary to the native structures in the heart.
Even though our images showed no such structure unequivocally,
some images (Video 4) were confusing. Moreover, the mass and partic-
ularly the tip of it appeared thicker than the adjacent valve, suggesting
more than ruptured chordae alone and pointing toward IE. A large, pre-
existing mitral prolapse would provide a reasonable mechanism for
MR, which eventually could become the site of IE, as IE normally orig-
inates from a structural defect. In our case, the hypermobile part of the
posterior leaflet appeared to flail in some views (Video 4) and to pro-
lapse in others (Video 5).
CONCLUSION

This case highlights challenges in the diagnostic workup in a patient
presenting with acute MR and rapidly deteriorating clinical state.
The inflammatory response in an acute STEMI may cause a presenta-
tion with both clinical and paraclinical overlap with IE. Even though
ruptured chordae, papillary muscles, and IE vegetations usually pre-
sent with typical appearances, different from one another, diseased
and more or less degenerated mitral structures may take on any
appearance.
SUPPLEMENTARY DATA

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.case.2022.08.002.
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