Heart Vessels Transplant 2025;9: 111-6
DOI: 10.24969/hvt.2024.545

CASE REPORT

Atypical acute myocardial infarction presenting as papillary
muscle rupture and pulmonary edema: A case report
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Objective: We present a rare and diagnostically challenging case of rupture of the posteromedial papillary muscle caused
by chronic ischemia of the circumflex artery. The uniqueness of this case lies in the absence of typical symptoms of acute
myocardial infarction (AMI), including chest pain, as well as atypical electrocardiographic findings that do not indicate AMI.

Case presentation: A 70-year-old female with hypertension presented with progressive dyspnea but no chest pain or AMI signs
on electrocardiogram. Initial heart failure treatment yielded no improvement, prompting echocardiography, which revealed
prolapse of the posterior mitral leaflet and free movement of the posteromedial papillary muscle, resulting in acute mitral
regurgitation. Coronary angiography confirmed multivessel coronary artery disease, with significant stenosis in the circumflex
artery. The patient underwent mitral valve replacement with coronary artery bypass grafting.

Conclusion: This case highlights the potential for atypical presentations of papillary muscle rupture in chronic ischemic
conditions and underscores the importance of echocardiography in cases with ambiguous clinical findings.
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Introduction 0.029%, more commonly in men—60.4%, with an age of
=65 years—60.1% (3). It is associated with a relatively high
mortality rate. According to several studies of hospitalizations
with mechanical complications of AMI, in-hospital mortality
reaches 42.2% (2, 4, 5). Medical literature describes isolated
cases of papillary muscle rupture without AMI, in the context

of multivessel coronary artery disease, resulting from chronic

The most common mechanical complications of acute
myocardial infarction (AMI) include acute mitral regurgitation
(MR) secondary to papillary muscle rupture, ventricular
septal defect, pseudo aneurysm, and free wall rupture
(1). The development of severe MR complicating AMI and
leading to cardiogenic shock (CS_ is widely recognized as

a medical catastrophe, indicating a very poor prognosis
(2). Papillary muscle rupture is a rare, life-threatening
complication of myocardial infarction, accompanied by
significant hemodynamic disturbances and the development
of severe acute heart failure. It occurs at a frequency of

myocardial ischemia.

In this case, we aim to present a case of mitral valve
papillary muscle rupture in a patient with chronic ischemic
multivessel coronary artery disease and concomitant arterial
hypertension.
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Atypical acute myocardial infarction presenting as papillary muscle rupture
and pulmonary edema: A case report

e A rare case of papillary muscle rupture with multivessel coronary artery disease.
¢ Arare case of spontaneous rupture of the posteromedial papillary muscle with an atypical clinical presentation

of acute myocardial infarction (AMI).

e A rare case of rupture of the posteromedial papillary muscle without characteristic signs of acute myocardial

infarction on the electrocardiogram (ECG).

Case report

In this case, we present a case of rupture of the mitral
valve papillary muscle in a patient with chronic ischemic
multivessel coronary artery disease and concomitant arterial
hypertension.

A 70-year-old woman with a history of hypertension was
admitted to our clinic with severe shortness of breath and
orthopnea. She did not complain of chest pain. The patient
was hospitalized in a primary-level hospital in aremote area far
from a medical center, in the general emergency unit, without
the presence of specialized cardiologists before referral to our
clinic. The patient's medical history did not indicate any heart
murmurs or mitral valve prolapse. According to the patient,
her condition worsened gradually over the course of a week,
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as her dyspnea increased. The patient also denied ever having
experienced chest pain.

Her blood pressure upon admission was 140/90 mm Hg.
Physical examination: On auscultation of the lungs — scattered
bilateral fine crackles, no heart murmurs were detected.

Standard laboratory tests taken according to protocol were
unremarkable. Given the patient's hospitalization in a remote
area far from a medical center, tests for troponin and other
cardiac biomarkers were unavailable.

The electrocardiogram (ECG) (Fig. 1) upon admission
showed: normal heart axis, occasional ventricular and atrial
extrasystoles, ST-segment depression in leads V2-V4, and
T-wave inversion in V1-V4.,
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Figure 1. Electrocardiogram displays occasional ventricular and atrial extrasystoles, ST-segment depression in leads

V2-V4, and T-wave inversion in V1-V4
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A computed tomography (CT) scan was performed, which
indicated interstitial pulmonary edema and bilateral
pleural effusion (requiring differentiation from hypostatic
pneumonia). The heart contours were of normal size.

Treatment following the acute heart failure protocol did not
yield results. As a result, echocardiography was performed 21
days after the onset of heart failure symptoms, which revealed
significant changes. Transthoracic echocardiography (TTE)
demonstrated prolapse of the posterior leaflet and the free
papillary muscle of the posterior leaflet into the left atrium (LA)
(free movement of the posterior leaflet with the posteromedial
papillary muscle (PMPM), with a complete lack of mitral valve

leaflet coaptation) (Fig. 1, 2). TTE also revealed significant
MR and a markedly increased LA. The contractility of the left
ventricular (LV) myocardium was normal. LA diameter was
52 mm, LA volume - 161 ml, end-diastolic LV diameter — 51
mm, end-diastolic LV volume - 99 ml, end systolic LV volume
- 33 ml, and LV ejection fraction (LVEF) of 60%, measured by
Simpson’s biplane method from 4AC position. Pulmonary
arterial pressure was increased - 100 mmHg. At the time of the
patient's examination, transesophageal echocardiography
was unavailable at the medical facility due to technical and
organizational reasons.

Figure 2. Parasternal long-axis view of the prolapse of the posterior leaflet and the free papillary muscle of the posterior

leaflet into the left atrium (arrow)

Ao - aorta, LA - left atrium, LV - left ventricle, RV - right ventricle

Figure 3. Parasternal long-axis view - prolapse of the posterior leaflet and the free papillary muscle of the posterior

leaflet into the left atrium
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Troponin levels showed a significant increase of 1.17 (study
21 days after the onset of symptoms). Emergency coronary
angiography was performed (Fig. 4), revealing: left-dominant
coronary circulation; significant mid-segment stenosis of

the left circumflex artery (LCx), significant diffuse stenosis of
the distal segment of the LCx and moderate mid-segment
stenosis of the left anterior descending artery (LAD) and right
coronary artery (RCA) without significant lesions.

Figure 4. A - Significant mid-segment stenosis of the circumflex artery (white arrow), significant diffuse stenosis of the
distal segment of the circumflex artery (blue arrow). B - Significant mid-segment stenosis of the circumflex artery (white
arrow). Moderate mid-segment stenosis of the left anterior descending artery (red arrow). C - Moderate mid-segment
stenosis of the left anterior descending artery (red arrow). D - The right coronary artery without significant lesions

A decision was made to perform mitral valve replacement
(MVR) combined with coronary artery bypass grafting (CABG),
as restoring the ischemic papillary muscle along with mitral-
annular continuity could have led to variable outcomes.

The patient successfully underwent cardiac surgery under
cardiopulmonary bypass, with MVR using a mechanical,
two-disc "St. Jude-29" prosthesis, and bypass grafting of the
circumflex artery, its obtuse marginal (OM) branch, LAD and its
diagonal (D1) branch. During the revision of the mitral valve,
rupture of the PMPM was confirmed. Pathological examination
of the ruptured PMPM revealed extensive necrosis.

The postoperative period was stable. The patient was weaned
off mechanical ventilation after 12 hours and remained in the
intensive care unit for 2 days. The patient was successfully
discharged from the hospital on the 10th day.

Discussion

Papillary muscle rupture is a serious, life-threatening
complication of AMI (6-9). In most cases, this complication
occurs in patients with AMI, and rare cases of papillary muscle
rupture in patients with chronic coronary artery occlusion
have been documented. Rupture of the PMPM occurs 6-12
times more frequently than rupture of the anterolateral
papillary muscle. While the anterolateral papillary muscle has
dual blood supply from the LAD and the LCx, the PMPM has a
single blood supply from the RCA or the LCx (8, 9).

In typical conditions, the LCx primarily supplies the
anterolateral papillary muscle, while the posteromedial
papillary muscle predominantly depends on blood supply
from the RCA. However, in patients with left coronary
dominance, as identified in this case, the posteromedial
papillary muscle receives its blood supply predominantly
through the LCx (10).
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Retrospectively analyzing the patient's history, it becomes
clearthat whenacute symptoms appeared—such as shortness
of breath at rest and air hunger—the patient was hospitalized
in a primary-level hospital in a remote area, where there were
no resident cardiologists or TTE available. It is important to
consider that we are living in the post-COVID period, and the
patient's general condition, complaints, and the absence of
typical signs of myocardial infarction were interpreted by the
medical staff as primary lung damage. As a result, the primary
diagnostic choice was a chest CT scan, rather than TTE. The CT
report showed evidence of interstitial lung edema and bilateral
pleural effusion (with the need to differentiate from hypostatic
pneumonia). The heart contours appeared normal in size.
The CT findings were interpreted as confirming the primary
diagnosis—lung damage, which, as we can retrospectively
assess, was an incorrect diagnosis. The development of acute
heart failure and pulmonary edema in this patient, associated
with acute, total mitral valve insufficiency, was initially masked
by the presence of pulmonary sounds on auscultation, which
obscured the auscultatory findings of severe MR. Additionally,
the patient's electrocardiogram did not show typical signs of
AMI. It was only on the 20th day, following a worsening of the
patient's condition during pneumonia treatment, that a TTE
was performed by an external specialist, who was unable to
properly interpret the results and sent them for evaluation to
an echocardiography physician at the leading cardiovascular
center in the country. After reviewing the echocardiographic
data in consultation with the lead cardiologist, the patient
was urgently transferred to the leading cardiothoracic center,
where an urgent repeat TTE, coronary angiography, and
troponin levels were measured. The lack of dynamic data from
biomarkers and the ECG complicated the final exclusion of
classical myocardial infarction. The elevated troponin levels
were believed to be the result of papillary muscle damage,
and the coronary angiography revealed multivessel coronary
artery disease. The patient was then transferred to the
cardiothoracic team for combined surgery: MVR and CABG.

Analyzing the patient's medical history and status in the
emergency unit, we hypothesize that, against the background
of elevated blood pressure and multivessel ischemic coronary
artery disease, an atypical variant of AMI occurred, with
rupture of the posteromedial papillary muscle, without the
typical signs of AMI on the ECG and without a reduction in the
LVEF, as demonstrated by TTE.

Retrospectively, by carefully analyzing the ECG in light of
additional information, such as coronary angiography and
troponin levels, we arrived at the following conclusions:

1. ST-segment depression in leads V2-V4 could be
interpreted as a sign of possible ischemia or a past
myocardial infarction.

2. T-wave inversion is noted in chest leads V2-V4, which
can be interpreted as a sign of ischemic changes in the
myocardium.
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3. The QRS complexes are mostly of normal width. Changes
in the shape of QRS complexes are observed in chest
leads (V2-V4), which can be interpreted as pathological
changes in the myocardium.

The preservation of myocardial contractility, as demonstrated
on echocardiography, was likely one of the factors that
contributed to the favorable outcome in this case, considering
the duration from the onset of symptoms to the cardiac
surgery performed.

Conclusion

We believe that our case is rare, with an atypical course of
posteromedial papillary muscle rupture associated with
an atypical variant of AMI, linked to chronic damage of the
circumflex coronary artery. The absence of a typical clinical
picture and the atypical ECG findings (ST depression, T wave
inversion) can be explained by the peculiarities of blood supply
to the posteromedial papillary muscle and the characteristics
of left coronary dominance. The lack of dynamic data on
biomarkers and the absence of typical signs of myocardial
infarction on the ECG complicated the establishment of a
timely and accurate diagnosis. Therefore, we believe that this
condition can be considered as an atypical AMI, occurring in
the context of chronicischemia and limited perfusion through
the LCx, which led to a significant reduction in blood supply
to the papillary muscle, resulting in ischemic necrosis and
clinically manifested as acute pulmonary edema and severe
mitral regurgitation.

Take-Home Message

- Rupture of the posteromedial papillary muscle can occur
even in the absence of typical signs of acute myocardial
infarction on the ECG.

- Accurate diagnosis requires timely performed
echocardiography. Transesophageal echocardiography
is preferred for differential diagnosis with infective
endocarditis.

- A multidisciplinary approach involving a cardiologist,
echocardiographer, and cardiothoracic surgeon s
essential for successful outcomes.

- Surgical intervention, including mitral valve replacement
and CABG, significantly improves the prognosis in such
patients.
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