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the differential diagnosis.

Papillary muscle rupture is usually caused by myocardial infarction although rare cases of non-ischemic etiology
have also been described. Among these, infective endocarditis represents an important cause. Herein, we report a
case due to Streptococcus agalactiae involving the posteromedial papillary muscle.

Learning objective: Non-ischemic papillary muscle rupture should be suspected when there is no evidence of
atherosclerotic coronary artery disease. In the febrile patient, infective endocarditis should be considered in

© 2023 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.

Introduction

Papillary muscle rupture and acute severe mitral regurgitation are
rare complications of infective endocarditis. Herein we present a case
in a patient with Streptococcus algalactiae bacteremia.

Case report

A 42-year-old male in otherwise good health was admitted to the
hospital with complaints of fever and low back pain of 3 days' dura-
tion. Examination revealed temperature of 38.3°C, blood pressure of
110/70 mm Hg, and pulse of 92 bpm. There were no murmurs,
crackles, or lower extremity edema. Electrocardiography showed
sinus rhythm at 90 bpm and there were no ischemic ST-T changes.
Chest x-ray was unremarkable. The white blood cell count was ele-
vated to 32 x 103/mcL. Blood cultures were obtained and antibiotic
treatment with vancomycin and cefepime was started.

On the second day of hospitalization, the patient became dyspneic
and began to deteriorate hemodynamically. Rales were audible over
both lung fields although no murmur was appreciated. Transthoracic
echocardiographic imaging was performed however image quality
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was suboptimal due to inadequate acoustic windows and the patient
was referred for transesophageal echocardiography. This revealed a
ruptured posteromedial papillary muscle (PM) and severe mitral regur-
gitation (Fig. 1; Videos 1 and 2). All of the heart valves were free of veg-
etations. The left ventricle was hypercontractile. Pre-operative coronary
angiography revealed no evidence of coronary artery disease. The pa-
tient was referred for surgery.

On surgical inspection, the posteromedial PM was ruptured. On-X
mitral prosthesis (CryoLife, Kennesaw, GA, USA) was inserted.
Histopatholologic examination of the ruptured PM and attached
chordae demonstrated numerous foci of neutrophilic infiltration, fibrin
deposition, and necrosis consistent with infective endocarditis (Fig. 2).
Tissue Gram's stain revealed Gram-positive cocci. Streptococcus
agalactiae was eventually isolated from blood cultures obtained on
admission. The patient's post-operative course through discharge re-
mained unremarkable and he was continued on antibiotics after leaving
the hospital.

Discussion
Pathogenesis

Most cases of PM rupture are ischemic in etiology. Non-ischemic
rupture is rare and has been described in patients with Ehlers-Danlos

syndrome type IV, extensive mitral annular calcification, stress cardio-
myopathy, myocarditis, and infective endocarditis [1]. Among those
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Transesophageal echocardiographic images of ruptured papillary muscle (PM). (A) Diastolic frame revealing ruptured head of the posteromedial PM in the left ventricle (LV).
(B) Systolic frame demonstrating prolapse of the PM head into left atrium (LA). (C) Color flow Doppler image showing severe mitral regurgitation (MR). The asterisk indicates
the ruptured PM head.

Histologic section (hematoxylin and eosin stain) of a chord attached to the ruptured papillary muscle head. Note the presence of multiple foci of neutrophilic infiltration
(asterisks).
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with endocarditis, PM rupture may come about through several mech-
anisms. As in our case, rupture and acute severe mitral regurgitation
may result from direct PM invasion. Previous reports attributed direct
PM invasion to infection with virulent organisms such as Staphylococcus
aureus [2]. To the best of our knowledge, ours represents the first re-
ported case caused by a non-staphylococcal species. PM endocarditis
and rupture may also occur when an aortic regurgitation jet originating
from an infected aortic valve strikes a PM and establishes a secondary
focus of infection [3]. Last, PM rupture may result from embolization
of a vegetation fragment into a coronary artery that supplies a PM [4].
This may be recognized angiographically by the presence of abrupt
vessel cut-off.

Echocardiographic findings

The infectious etiology of PM rupture was not apparent
echocardiographically in our patient. In some, echocardiographic exam-
ination may reveal a vegetation attached to a ruptured PM head [5] al-
though this may elude detection due to rapid to-and-fro motion of the
detached fragment. Sometimes, PM vegetations do not come to light
until surgical exploration [6]. In some patients with PM endocarditis,
echocardiographic examination demonstrates vegetations on the aortic
valve along with varying amounts of aortic regurgitation [3,6]. Finally,
unlike ischemic PM rupture which characteristically affects the
posteromedial PM (and is accompanied by abnormal contractility of
the posterior wall), rupture due to endocarditis may involve either PM
[2,4].

Surgical considerations

Treatment for PM rupture whether due to ischemia or infection re-
quires surgical intervention to restore valve competence. Medical ther-
apy alone carries a high mortality. While the majority of patients with
ischemic PM rupture undergo valve replacement, mitral valve repair
has been shown to confer a better early prognosis [7,8]. Regardless of
the cause of PM rupture, PM necrosis and friability represent potential
barriers to durable repair. Inadequate chordal preservation due to
chordal excision may result in post-operative left ventricular enlarge-
ment and failure [9]. While prolonged antibiotic therapy beyond the
peri-operative period is recommended in the setting of PM endocarditis,
the possibility of infection of prosthetic material still remains an impor-
tant concern [10]. Surgical strategies employed in patients with PM rup-
ture due to endocarditis have included both valve repair [2] and
replacement [6].

The hemodynamic insult from acute mitral regurgitation will be
similar with PM ischemia and infection as the common mechanism is
the varying degrees of pulmonary edema and/or cardiogenic shock. In
ischemic PM ruputure, shock can be compounded by ventricular dys-
function from acute myocardial infarction whereas sepsis may compli-
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cate endocarditis. Surgical mortality from PM rupture remains fairly
high. While there are no outcomes data for rupture due to PM endocar-
ditis, mortality due to ischemic PM rupture has been reported to be as
high as 21 % [8]. The degree of shock, timeliness of intervention, and
preoperative co-morbidities directly impact perioperative morbidity
and mortality [7]. In ischemic PM rupture, long term prognosis for pa-
tients who survive the perioperative period is reportedly identical to
that of matched cohorts who had acute myocardial infarction but did
not have mechanical complications from the infarction [7]. One can
only speculate whether patients with PM rupture due to endocarditis
have a long-term prognosis comparable to that of matched cohorts
who undergo isolated mitral valve replacement.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jccase.2023.09.007.
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