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Abstract

Pseudoaneurysm of the mitral-aortic intervalvular fibrosa (P-MAIVF) 
is a rare complication of infective endocarditis and trauma, particu-
larly of aortic valve surgery. Clinical symptoms are usually unspecific 
and generally due to complications. Transesophageal echocardiogra-
phy (TEE) is the most commonly used exam to diagnose P-MAIVF. 
The main echocardiographic feature is the presence of a cavity com-
municating with the left ventricular outflow tract that expands during 
systole and collapses during diastole. Most frequent complications 
are formation of a fistulous tract and compression of adjacent struc-
tures. Surgical correction is usually the treatment of choice. The au-
thors describe a case of a female patient with a septic shock of unclear 
origin. After antibiotic therapy and organ-supporting measures with-
out apparent improvements, a TEE revealed infective endocarditis, 
complicated with P-MAIVF. Despite adequate treatment, the patient 
did not survive for long enough to be submitted to surgical repair.
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Introduction

Pseudoaneurysm of the mitral-aortic intervalvular fibrosa (P-
MAIVF) is an uncommon but possibly deadly condition. The 
mitral-aortic intervalvular fibrosa is a region of avascular na-
ture and especially vulnerable to trauma or infection. Infec-
tive endocarditis and trauma, especially surgical trauma are 
the most frequent causes of P-MAIVF. P-MAIVF is usually 
clinically silent, unless it develops complications. Symptoms 
can range from signs of infection, chest pain, heart failure or 
stroke. The most common complications are fistula formation 
and compression of nearby structures.

Diagnosis is usually attained through echocardiographic 
imaging. Transesophageal echocardiography (TEE) has a 
higher sensitivity at diagnosing P-MAIVF and it is also more 
accurate at describing possible complications. The main echo-
cardiographic feature of the P-MAIVF is the occurrence of an 
echo-free space with pulsatility that expands in systole and 
collapses in diastole. Coronary angiography may detect coro-
nary systolic compression and cardiac magnetic resonance and 
computerized tomography may provide additional characteri-
zation of the P-MAIVF. Recommended treatment is surgery. 
Aortic valve replacement with P-MAIVF repair is the most 
commonly used procedure. There are a few reports of percuta-
neous closure with success.

The authors describe a case of a septic shock of unclear 
origin. There were no improvements despite optimal therapy 
with antibiotic and organ-supporting measures. Since diagno-
sis was not evident, a TEE was performed which revealed it to 
be a case of infective endocarditis complicated with P-MAIVF.

Case Report

An 81-year-old woman, with a past medical history of hyper-
tension, dyslipidemia, asthma and degenerative valve disease, 
presented to the emergency department (ER) for acute pre-cor-
dial pain and dyspnea. The patient reported nausea and vomit-
ing, but denied aspiration. On physical exam, the patient was 
hemodynamically stable. However, she presented with a fever 
of 38.7 °C and signs of respiratory distress. Blood gas analy-
sis revealed hypoxemia. Further blood work showed elevated 
inflammatory parameters and chest X-ray revealed left pleural 
effusion. The patient was admitted with a presumed diagnosis 
of aspiration pneumonia. She began antibiotic treatment with 
amoxicillin and clavulanate acid. Blood cultures were col-
lected.

During hospitalization, blood work showed elevation of 
the troponin level (peak 6.88 ng/mL, reference level < 0.04 ng/
mL). This was interpreted as a type 2 myocardial infarction. 
The patient underwent transthoracic echocardiography (TTE). 
The exam revealed a bad acoustic window and described de-
generative valve disease with moderate to severe aortic disease 
and important mitral valve calcification with moderate insuf-
ficiency. At day 4 of hospitalization, there was worsening of 
the dyspnea and hypoxia alongside with chest pain. A chest 
computed tomography (CT) was performed that excluded 
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acute pulmonary embolism, but revealed extensive parenchy-
mal consolidation of the left lung. Antibiotic treatment was al-
tered to meropenem, combined with azithromycin. However, 
the patient remained hypoxemic with worsening signs of res-
piratory distress. She was admitted to the intensive care unit 
(ICU) to be mechanically ventilated. New blood cultures were 
collected.

After intubation, the patient developed circulatory shock, 
requiring noradrenalin. On the eighth day after ICU admission, 
chest X-ray revealed bilateral infiltrates. The patient under-
went bronchofibroscopy and a bronchial lavage. Sputum was 
collected for microbiology testing. Both blood and the lavage 
cultures were negative. Eventually a cycle of corticosteroids 
was initiated, considering the possibility of an excessive post-
infectious inflammatory process versus interstitial lung dis-
ease. However, the patient continued to worsen. After 3 days 
of steroid medication, the patient continued febrile and chest 
X-ray revealed progressive lung infiltrates. Steroids were sus-
pended.

Since TTE revealed exuberant valve calcification, a TEE 
was performed on day 16. The TEE confirmed important de-
generative valve disease with severe aortic stenosis. The TEE 
also revealed P-MAIVF, with important expansibility (Fig. 1a, 
b). There was also evidence of a solution of continuity, which 
created a severe mitral regurgitation jet (Fig. 1d). Another 
mass in the tricuspid valve was found (Fig. 1c), probably due 
to infection.

Despite antibiotic therapy and aminergic and ventilation 
support, there were no clinical improvements. The patient died 
at day 20 of hospitalization.

Discussion

P-MAIVF is an uncommon but possibly deadly complication 
of infective endocarditis [1-13].

The MAIVF pertains a fibrous area of the heart between 
the non-coronary and left coronary cusps of the aortic valve 
and the anterior mitral leaflet [1-2, 5]. The region has a rela-
tive avascular nature. Therefore, it is vulnerable to trauma or 
infection [1, 3, 5]. The P-MAIVF may extend through the left 
atrium, ascending aorta, the pulmonary artery and the pericar-
dial space [1, 3].

Infection and trauma are the most frequent causes of P-
MAIVF [1-5]. Infection leads to abscess and pseudoaneurysm 
formation in the MAIVF region and possible fistula develop-
ment between the left ventricular outflow tract and the left 
atrium [1-4]. Both active and prior endocarditis can be the 
causative factor. The aortic valve is most frequently affected, 
followed by the mitral valve [1]. Endocarditis of the aortic 
valve may extend directly into the MAIVF area or it may be 
spread through the infected regurgitant jet [1, 3]. Bicuspid aor-
tic valve appears to be more susceptible to P-MAIVF in prob-
able relation to congenital weakness in the MAIVF area [1, 3]. 
The most frequent infectious agents are Staphylococcus au-
reus, Streptococci, Tubercle bacillus, Enterococcus, Brucella 
suis, Paecilomyces lilacinus, Monilia albicans and Bacillus 
spp [1].

Previous cardiac surgery is also a cause of P-MAIVF [1-
4]. Aortic valve surgery is the most frequent condition, but oth-
er procedures have been associated with P-MAIVF, including 

Figure 1. Transesophageal echocardiography. 
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ventricular septal defect repair, Ross/Konno procedure, car-
diac catheterization, radio-frequency catheter ablation of atrial 
fibrillation, and mitral valve surgery with maze procedure [1]. 
Chest trauma has been described as the basis for the P-MAIVF 
formation [1-4, 12].

Uncomplicated P-MAIVFs are usually asymptomatic [1, 
3]. The most common clinical manifestations, such as infec-
tion, chest pain, heart failure and stroke, are due to complica-
tions [1, 3]. Frequent complications are fistula formation and 
compression of nearby structures [1, 3]. Compression of a cor-
onary artery can lead to angina or infarction [1, 3]. Compres-
sion of pulmonary artery may lead to pulmonary hypertension 
and compression of mitral valve may result in mitral regurgita-
tion [1]. Fistula formation into the left atrium may create an ec-
centric jet that can mimic mitral regurgitation [1]. Fistula with 
the aorta may result in a less visible pulsatility of the pseudoa-
neurysm, when compared to the unruptured P-MAIVF [1, 3]. 
There can also be rupture into pericardial space and pericardial 
tamponade [1, 3, 5]. Systemic embolism can arise from intra-
aneurysms clots [1]. The complications are enlisted in Table 1. 
There is a higher risk of P-MAIVF progression and complica-
tion associated with active infectious endocarditis, P-MAIVF 
greater than 3 cm, bicuspid aortic valve, aortic regurgitation, 
fistula formation to cardiac chamber or aorta, thrombus forma-
tion in P-MAIVF, and compression of adjacent structures [3].

Echocardiography plays an important role in the diagno-
sis of P-MAIVF [1-13]. Whenever aortic valve endocarditis is 
suspected, a TEE should be performed to exclude P-MAIVF 
[2]. TTE has a diagnostic sensitivity of 43% to identify P-
MAIVF and TEE a sensitivity of 90% [1, 2, 6]. TEE can also 
identify more precisely other complications, including the 
presence of fistula or abscess, eccentric regurgitant jets and 
mitral valve perforation [1, 2, 6]. The P-MAIVF is presented 
through an echo-free space with pulsatility, showing expan-
sion during systole and collapse during diastole [1-7]. When 
there is fistula formation, pulsatility may be less prominent, 
since pressure variation within the P-MAIVF is reduced [1, 
3]. Three-dimensional TEE can give information about the 
anatomical relationship of the P-MAIVF and the surrounding 

tissue [1, 2].
Other imaging methods can be used to help in the diagno-

sis. Left ventriculography has been used to diagnose P-MAIVF 
in previous studies [1]. Coronary angiography is a crucial pre-
operative exam, since it can exclude atherosclerotic disease 
and coronary systolic compression [1, 3]. Cardiac magnetic 
resonance imaging and multi-dimensional CT can also play a 
role in the characterization of the aneurysm [1, 3, 5, 12].

Surgery is the recommended treatment of P-MAIVF [1-
13]. Multiple surgical procedures have been described in lit-
erature. Aortic valve replacement with P-MAIVF repair is the 
most commonly used surgical approach [1, 3]. P-MAIVF is 
achieved through closure of the aneurysmal neck with pericar-
dial patch or synthetic graft [1, 3]. Isolated P-MAIVF repair 
or combined with mitral valve replacement or coronary artery 
bypass grafting has also been performed [1, 3]. Aortic root re-
placement, heart transplantation and aneurysm resection have 
also been achieved [1]. There are also two reported cases of 
percutaneous closure by Jimenez Valero et al in 2005 and Ro-
maguera et al in 2010 [8, 9].

The natural history of P-MAIVF is uncertain [1, 3]. With-
out surgery, there is higher risk of thrombus formation, aneu-
rysm growth, endocarditis development, and less commonly, 
rupture [3]. Sudhakar et al argued that a close follow-up may 
be an option in patients with high risk for surgery who present 
with P-MAIVF and no associated complications or high-risk 
features. P-MAIVF with thick fibrous and calcific walls may 
be at low risk for complication development [3]. Follow-up 
should employ TTE and TEE for better characterization of 
possible complications [3].

The authors describe a case of a patient with degenera-
tive valve disease and infectious endocarditis that developed 
a P-MAIVF. Even though it is an uncommon complication, P-
MAIVF is associated with a worse outcome, as was confirmed 
by this case. The patient did not present previous clinical 
symptoms suggestive of infectious endocarditis and all exams 
pointed to a respiratory infection. The patient developed septic 
shock, with negative blood cultures, refractive to broad-spec-
trum antibiotic and organ-support treatment. After multiple 

Table 1.  Complications of P-MAIVF

Compression Coronary artery: angina, myocardial infarction, dissection, aneurysm
1) Circumflex artery; 2) left main coronary artery; 3) left descending artery
Pulmonary artery: pulmonary hypertension
Mitral valve: mitral regurgitation
Right atrium

Fistula formation Aorta
Left atrium

Rupture Pericardial tamponade
Thrombosis Transient ischemic attack

Stroke
Infection Endocarditis

Fistula formation
Heart failure
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unsuccessful therapy approaches, a TEE was performed which 
revealed the definite diagnosis of infectious endocarditis, com-
plicated with P-MAIVF. Despite antibiotic and organ-support 
therapy, the patient did not survive long enough to be submit-
ted for surgical treatment. This case demonstrates how a high 
degree of suspicion can be necessary to diagnose endocarditis. 
Even though P-MAIVFs are rare, their outcome can be devas-
tating. Thus, it is of utmost priority to adequately characterize 
infectious endocarditis with TEE in order to better evaluate the 
presence of possible complication. Timely surgical correction 
is often the only option.
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