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Abstract

Background: Pseudoaneurysm of the mitral-aortic intervalvular fibrosa (P-MAIVF) is a rare complication of infective
endocarditis and aortic valve replacement. Ruptured P-MAIVF and angina due to compression of the coronary
arteries are severe complications of this condition.

Case presentation: We report a case of P-MAIVF that was diagnosed accidentally during a routine checkup. The
patient was asymptomatic; however, she had a systolic murmur. She had a history of infective endocarditis, which
was treated conservatively without open-heart surgery. In addition, she was diagnosed with aortic valve stenosis,
aortic valve regurgitation, bicuspid aortic valve, right coronary artery stenosis, and an ascending aortic aneurysm.
She was treated with surgery, which involved patch closure of P-MAIVF with aortic valve replacement, coronary
artery bypass grafting, and ascending aorta replacement. After the operation, echocardiography showed no leakage
from the P-MAIVF.

Conclusions: It is necessary to have knowledge of P-MAIVF. Following up cases of infective endocarditis and post-
aortic valve replacement using echocardiography is important for both, diagnosing P-MAIVF and preventing serious
complications such rupture and angina.
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Background
Pseudoaneurysm of the mitral-aortic intervalvular
fibrosa (P-MAIVF) is a rare complication of infective
endocarditis (IE) and aortic valve replacement (AVR).
We experienced a case of P-MAIVF that was diagnosed
accidentally; the patient was asymptomatic. Some studies
have reviewed clinical cases of P-MAIVF [1–4], and the

association between P-MAIVF and IE, AVR, and bicus-
pid aortic valves (BAVs). Although our case had no clin-
ical symptoms, a large P-MAIVF could rupture and
compress the coronary artery, possibly resulting in fatal
complications. Therefore, its diagnosis and follow-up
using echocardiography after IE or AVR are important,
essentially after treatment.
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Case presentation
A 60-year-old woman had a history of IE when she was
19 years old, and was treated with penicillin, without
open-heart surgery. She underwent routine medical ex-
aminations without echocardiography. A systolic mur-
mur was noted from the age of 57 years; however, as she
was asymptomatic, a detailed examination was not per-
formed at that time. At 60 years of age, during a routine
checkup, chest radiography showed no pulmonary con-
gestion, and the cardiothoracic ratio was 48.3%. Echocar-
diography revealed severe aortic valve stenosis (AS) and
aortic valve regurgitation (AR) (degree I) with a BAV;
the left ventricular end-diastolic diameter was 41.1 mm,
left ventricular end-systolic diameter was 26.9 mm, and
ejection fraction 64%. There was no focal asynergy; the
aortic valve area was 0.86 cm2, and the transaortic valve
flow was 4.63 m/s, with 86 mmHg maximum pressure
gradient and 49mmHg mean pressure gradient. A cavity
was found in the mitral-aortic fibrosa (Fig. 1A); the size
was 13 mm and it expanded during systoles. P-MAIVF
was first identified at this point. Computed tomography
(CT) showed an ascending aortic aneurysm measuring
49mm in diameter. Coronary CT showed right coronary
artery origin abnormality, right coronary artery orifice
stenosis (Fig. 2), and a cavity in the MAIVF (Fig. 1B).
Initially, we were unaware of the cavity in the MAIVF;
however, after searching the literature on the subject, we
diagnosed the cavity as P-MAIVF. Hence, we planned
the following surgeries: AVR, ascending aortic replace-
ment, coronary artery bypass grafting (CABG), and P-
MAIVF repair with patch closure.
We performed the operation under general anesthesia.

We inserted an arterial line from the left radial artery
and central venous and Swan–Ganz catheters from the
right jugular vein. Cardiopulmonary bypass was estab-
lished with bicaval drainage and right axillary artery per-
fusion with a connecting 9-mm graft (J Graft, Japan

Lifeline Co, Ltd, Tokyo, Japan). This was needed as she
had an enlarged aortic diameter of 38 mm near the bra-
chiocephalic artery; right axillary artery perfusion had to
be established in preparation for possible circulatory ar-
rest during the distal anastomosis procedure on the as-
cending aorta. Fortunately, she underwent the distal
anastomosis procedure without circulatory arrest. A left
ventricle vent tube was inserted from the right upper
pulmonary vein. Moreover, we performed antegrade in-
fusion for cardioplegia from the ascending aorta and
retrograde infusion from the coronary sinus, inserting
the cannula from the right atrial appendage. We har-
vested the right great saphenous vein from the right
thigh for the right coronary bypass. After aortic cross
clamping, we achieved cardiac arrest by injection, cardi-
oplegia by antegrade, retrograde, and both, 1/3 each. We
collected the great saphenous vein from the left thigh in
preparation for CABG.
First, we resected the ascending aorta, observed the

aortic valve, and found the BAV. Some perforations and
old abscess scars were observed at the annulus of the
aortic valve, indicating old IE of the aortic valve. The
orifice of the right coronary artery was narrow; we li-
gated the origin of the right coronary artery and resected
the cusps of the aortic valve. We then identified the cav-
ity in the MAIVF, the entry measured approximately 13
mm; the entry was closed using a bovine pericardium
patch. A 21-mm mechanical valve prosthesis [Regent
(Abbott Inc., St. Paul, MN, USA)] was then sutured into
the aortic root at the supra-annular position. Further, we
anastomosed a distal bypass for the right coronary artery
using the great saphenous vein. The ascending aortic
aneurysm was replaced using a 28-mm straight graft (J
Graft, Japan Lifeline Co, Ltd, Tokyo, Japan). Finally, we
anastomosed the great saphenous vein and graft using
the proximal aorto-coronary bypass. We released the
aortic cross clamping and weaned off the

Fig. 1 Preoperative computed tomography and echocardiography. Preoperative computed tomography (A) showing the cavity (asterisk) at the
left ventricle outflow tract between the noncoronary cusp of the aortic valve and anterior leaflet of the mitral valve. Preoperative
echocardiography (B) also showing the cavity (asterisk) at the same position. This was a pseudoaneurysm of the mitral-aortic intervalvular fibrosa
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Fig. 2 Preoperative evaluation of the coronary artery by computed tomography. The right coronary artery has high-take-off from the aorta and
stenosis noted at its origin (arrows)

Fig. 3 Post-operative computed tomography. The closed entry (arrows) of the pseudoaneurysm of the mitral-aortic intervalvular fibrosa is seen

Kiryu et al. The Cardiothoracic Surgeon           (2021) 29:12 Page 3 of 5



cardiopulmonary bypass. After the operation, she was
moved to the intensive care unit under general
anesthesia and was intubated. On post-operative day
(POD) 1, she was extubated after operative echocardiog-
raphy showed no leakage from the P-MAIVF (Fig. 3).
Her condition was stable and she was discharged on
POD 20.

Conclusions
P-MAIVF is a rare complication of IE and AVR; clinical
descriptions of this complication have been reported in
the literature. Abraham et al. [5] described them as “an-
nular subvalvular aneurysms” and later Chesler et al. also
described them similarly [6]. In 1967, Layman and Janu-
ary [7] identified “annular subvalvular aneurysms” as P-
MAIVF. Moreover, Sahan et al. [2] reviewed 166 cases of
P-MAIVF. Most of these patients were in their 30s, and
IE and AVR were frequently associated causal factors [1,
8]. Additionally, AR and BAV were described as other
causal factors. Chandrakumar et al. [9] reported P-
MAIVF without valvulitis as a rare case. Recently, Spam-
pinato et al. [10] reported P-MAIVF after minimally in-
vasive mitral valve repair. MAIVF is a fibrous structure
between the aortic and mitral valves, where the anterior
mitral leaflet becomes continuous with the noncoronary
cusp of the aortic valve. Sudhakar et al. [1] showed that
the relative avascular nature of MAIVF makes it prone
to infection and injury, resulting in pseudoaneurysm for-
mation. The clinical presentations of P-MAIVF are signs
of infection (39%), congestive heart failure (16%), chest
pain (10%), cerebrovascular accidents (12%), sudden
death (1%), and the absence of symptoms (9%). Almost
all patients exhibited some symptoms [1, 4]. Some P-
MAIVFs are simple pseudoaneurysms while others are
linked to the left atrium or Valsalva sinus. P-MAIVF is
occasionally associated with severe complications such
as rupture and angina by compression of the coronary
artery [1–4]. In a review, other authors had recom-
mended surgical repair for P-MAIVF with or without
symptoms to prevent rupture of P-MAIVF [2, 4]. How-
ever, some authors reported [11, 12] the use of conserva-
tive care for P-MAIVF. The present case was
asymptomatic and had other heart diseases; however, we
had decided on surgical intervention for P-MAIVF. Con-
servative care with careful follow-up could have been se-
lected if he would have only had P-MAIVF. Her other
heart and aortic lesions (AS, AR, BAV, ascending aorta
aneurysm, and stenosis of the right coronary artery)
needed open surgery; entry patch closure for P-MAIVF
was therefore performed in the same session.
Transesophageal echocardiography is useful in the

diagnosis of P-MAIVF [1, 7], while contrast-enhanced
CT and magnetic resonance imaging are useful for mor-
phological evaluation. Surgical treatments are generally

recommended to prevent further enlargement of P-
MAIVF and its complications. Thus, patch closure of P-
MAIVF entry is a common procedure; however, depend-
ing on the morphology of P-MAIVF, other procedures,
such as the Bentall operation and resection of the pseu-
doaneurysm, may be selected. Valero et al. [13] reported
percutaneous closure of P-MAIVF using the Amplatzer®
Muscular VSD Occluder device. Boi et al. reported that
they performed transcatheter aortic valve implantation
for AS and P-MAIVF [14].
IE is a risk factor of P-MAIVF. Xie et al. [4] reviewed

the causative organisms of IE; the causative organisms
include Staphylococcus aureus, different subtypes of
streptococci, tubercle bacillus, enterococcus, Brucella
suis, Paecilomyces ilacinus, Monilia albicans, and Bacil-
lus spp. The patient described here had IE approximately
30 years previously, and the details were unknown.
In our case, the patient was asymptomatic; her P-

MAIVF was small (the diameter was approximately 13
mm) and was considered to be related to the previous IE
and BAV. She was diagnosed with AS, AR, BAV, right
coronary artery stenosis, and ascending aortic aneurysm
and needed open-heart surgery. Thus, we decided to
perform patch closure of P-MAIVF. In cases where P-
MAIVF is recognized accidentally and other heart dis-
eases are involved, it is necessary to include surgical
treatment for P-MAIVF with other open-heart proce-
dures. P-MAIVF is rare and only a few cases are encoun-
tered in daily practice. However, the diagnosis of P-
MAIVF is particularly important, as it may lead to severe
complications such as rupture or angina with enlarge-
ment. It is important to have knowledge of an existing
P-MAIVF, and echocardiography-based follow-up for IE
and AVR cases is therefore essential. We hope that this
case report will be more widely read and its recommen-
dations recognized.
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