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Abstract
Background: Mitral annular calcification (MAC) is a common finding in elderly patients, and it
can be a rare predisposing factor for infective endocarditis (IE). The surgical treatment strategy
for such cases remains uncertain.
Case presentation: Methicillin-resistant Staphylococcus aureus (MRSA) IE complicated with
purulent pericarditis and ventricular septal abscess was diagnosed in an 81-year-old woman with
no significant past medical history. The patient underwent surgical treatment in two stages. The
first operation consisted of purulent effusion drainage and pedicled omental flap implantation.
The second operation, involving mitral vegetation and ventricular septal abscess debridement,
was performed 7 days after the first operation. During the admission, appropriate antibiotic
therapy was continued. Within a week after the last surgery, patient status (inflammatory
markers, fever, and respiratory function) improved remarkably. However, the IE recurred and
the patient finally died of sepsis and acute heart failure due to severe mitral regurgitation on
postoperative day 37. This report describes a rare case of IE on MAC due to MRSA, complicated
with purulent pericarditis caused by extracardiac invasion.
Conclusions: Depending on clinical state of the patients, if annular invasion is suspected and
MAC is detected in patients with IE, aggressive debridement and reconstruction of mitral
annulus and septum might be necessary for such cases.
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Background
Mitral annular calcification (MAC), which is considered a
benign cardiac abnormality, is a common finding in elderly
patients and in those receiving hemodialysis [1,2]. MAC can be
a predisposing factor for infective endocarditis (IE), which is a
rare, but life-threatening complication of MAC [3]. However,
few cases of IE on an MAC complicated with purulent
pericarditis have been reported, and the surgical strategy in such
cases remains unclear.

Case Presentation
An 81-year-old woman with no medical history of
immunosuppression, no previous hospitalization, and
without any medication, was admitted to a local hospital
because of sudden cardiovascular collapse associated with
bradycardia. The electrocardiogram showed complete
atrioventricular block, and temporary cardiac pacing was
inserted. A coronary angiogram showed no coronary artery
stenosis. An echocardiogram revealed a vegetation of 8.0
mm on the anterior leaflet of the mitral valve, an MAC on the
medial side, and mild mitral regurgitation (MR). Systemic
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computed tomography showed no evidence of embolism, and
confirmed the presence of MAC.
The patient was transferred to the cardiology department in our
institution for the treatment of IE. At the admission, the body
weight was 37.3 kg and the body height was 139 cm. Blood
analysis revealed an increased white blood cell (WBC) count
(13.510/µL) and C-reactive protein (CRP) level (34.6 mg/
dL). Because the vegetation was smaller than 10 mm, valve
surgery was not performed initially and she received antibiotic
therapy (ampicillin-sulbactam, 12 g/day; ceftriaxone, 2 g/day;
and gentamicin, 60 mg/day). First collected blood cultures
were positive for MRSA and antibiotic therapy was changed to
vancomycin 1.5 g/day. Despite appropriate antibiotic treatment,
the follow-up echocardiogram demonstrated vegetation
enlargement (12 mm) and pericardial effusion (10 mm).
Therefore, we attempted urgent mitral valve surgery 4 days
after admission.
After the median full sternotomy, purulent pericardial effusion
gushed out of the cardiac sac, and the heart was completely
covered with pus. Histopathologic examination of the effusion
revealed phagocytized gram-positive cocci in multinucleated
neutrophils (Figure 1).
Considering these findings, we decided to postpone valve
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Figure 1. Pathologic findings of the pericardial effusion. 1a) Purulent pericardial effusion. 1b) Pathologic findings of the pericardial effusion.
Histologic imaging of the purulent effusion stained with hematoxylin and eosin at a magnification of ×400, showing the phagocytized grampositive cocci in multinucleated neutrophils.

surgery and covered the heart with a pedicled omental flap after
sufficient saline lavage.
Postoperatively, laboratory data, such as WBC counts and
CRP levels, gradually improved. The culture of purulent
pericardial effusion was also positive for MRSA. However,
the subsequent echocardiogram revealed mitral annular
abscess and vegetation enlargement (20 mm). Considering
the possibility of uncontrolled infection under antibiotic
therapy alone, redo-surgery was performed 7 days after the
first operation.
The second operation revealed no purulent effusion in
the cardiac sac. The mitral valve was exposed through a
superior transept AL approach after bicaval cannulation
for cardiopulmonary bypass (CPB). Vegetation was found
attached to the mitral annulus at the medial commissure
and not to both mitral leaflets. After the vegetectomy and
debridement of mitral annulus from left atrium, MR was not
detected visually. In the right atrium, there was an abscess in
the Koch’s triangle extended from the mitral annulus. Crystal
violet injection into the abscess cavity showed blue staining
of the posterior wall of the right ventricle, suggesting abscess
cavity perforation through the ventricular septum. As the
patient was frail and elder, resection of MAC and septum
abscess completely and reconstruction of mitral annulus and
the septum were too invasive for the patient. Additionally,
aggressive debridement of mitral annulus from the left side
might expose the perforated abscess cavity to high pressure
and potential septal or ventricular rupture, so annular abscess
debridement was performed from the right atrium side after
mitral valve repair. Subsequently, we covered the posterior
wall of the right ventricle, where the abscess perforated, with
a pedicled omental flap. The debrided tricuspid annulus was
opened to the right atrium. After the patient was weaned from
CPB, no remarkable MR was detected by transesophageal
echocardiogram.
Postoperatively, complete atrioventricular block converted to
normal sinus rhythm, and the laboratory data improved gradually
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until postoperative day 23. Subsequently, inflammatory marker
levels increased again and a follow-up echocardiogram showed
mitral annular abscess recurrence and severe MR. In spite of
maximum antibiotic therapy, the patient died of sepsis and heart
failure on postoperative day 37.
The autopsy showed anterior mitral leaflet perforation with a
vegetation in the A3 segment (Figure 2).
In the MAC area, an active-phase abscess of the mitral annulus
was observed. However, the abscess surrounding the Koch’s
triangle was almost healed. Necrotic tissue in the annular
abscess was observed from the medial side of the mitral annulus
to the cardiac sac, through the ventricular septum.

Discussion
MAC is usually found in elderly population and in patients
receiving long-term hemodialysis for chronic renal failure [1-4].
It is supposed to be produced by a chronic degenerative process,
and is usually considered a benign cardiac finding. However,
MAC can be a predisposing factor for IE, which is not common,
but life-threatening complication of MAC [3].
In the presented case, infected MAC was debrided from
the right atrial side and exposed to the blood stream, and
the patient’s condition was initially improved along with
sinus conversion from complete atrioventricular block.
However, infected MAC was not sterilized completely and
annular abscess recurred, resulting in MR and sepsis. The
autopsy specimen revealed the scar tissue in right atrial side
and remaining infection in MAC (Figure 2). This finding
suggested that healing process in the right atrium prevented
further sterilization of abscess cavity by antibiotics in blood
stream and surgery required more aggressive approach
including complete resection of infected MAC with extensive
reconstruction of mitral annulus as well as ventricular septum
through which myocardial abscess spread to pericardial
cavity causing purulent pericarditis.
A few successfully treated cases of IE on MAC have been
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Figure 2. Intraoperative and autopsy findings.2a) Annular abscess progressed near the MAC; the debridement scar was closed.2b) Almost healed
tricuspid annulus that was debrided from the right atrium; however, an active abscess surrounding the mitral annulus was observed (arrows). LA,
left atrium; RA, right atrium; LV, left ventricle; RV, right ventricle.

previously described [2]. Tsunekawa et al. reported a case of
IE on MAC complicated with pseudoaneurysm. Mitral leaflet
resection, mitral annular decalcification, and mitral valve
replacement with a mechanical valve were performed, and the
patient showed no recurrence of infection. Resection of MAC
and vegetation might be beneficial in selected patients for IE
developed on MAC. However, in the present case, IE was
active with positive blood culture and purulent pericarditis. In
this setting, extensive reconstruction of annulus and septum
with artificial materials was not an available option in our mind.
Although careful consideration was necessary, there might have
been optimal timing for more aggressive treatment for this frail
patient during the process of surgical treatments.
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