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Abstract

Background: Infective endocarditis (IE) refers to inflammation of the endocardium, which is the inner layer of the heart. One of the most
significant risk factors for developing IE is bioprosthetic valves within the heart. IE can lead to formation of vegetations on the surfaces of
heart valves, making treatment difficult with antibiotics alone, often requiring surgery. Although IE can be treated with surgery or antibiotics,
the presence of bioprosthetic valves can lead to recurrence of infection. Recurrence can cause several different complications including
pseudoaneurysms of the mitral-aortic intervalvular fibrosa (MAIVF).

Case presentation: A 73-year-old male with a history of bicuspid aortic valve requiring several aortic valve replacements for IE presented to
a university hospital with altered mental status and hypotension to 79/50. The patient developed severe sepsis with blood cultures growing
Streptococcus dysgalactiae. Given the patient’s extensive history of IE, transesophageal echocardiogram (TEE) was done to rule out recurrence
of infection. TEE showed pseudoaneurysm of the mitral-aortic intervalvular fibrosa (MAIVF). Cardiothoracic surgery was consulted for possible
surgical intervention given this finding in the setting of recurrent prosthetic valve endocarditis (PVE) but ultimately decided that the patient
was a poor surgical candidate given his extensive history of cardiac surgeries. The patient was stabilized with antibiotics and fluid resuscitation
and was discharged with a course of antibiotics followed by lifelong prophylactic antibiotic therapy.

Conclusion: This case highlights the life-threatening sequelae of PVE. Pseudoaneurysm of the MAIVF is a rare complication of PVE that occurs
from PVE itself or surgery to the aortic or mitral valves. Providers should be aware of the importance of early detection of these findings with
close follow up and imaging with modalities like TEE or cardiac computed tomography angiography (CTA) to see if surgical interventions can
be pursued before further complications arise.
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Introduction

Infective endocarditis (IE) is a condition involving
inflammation of the endocardium, or inner layer of the
heart. It has classically been associated with Rheumatic
heart disease, especially amongst individuals living in less
developed countries [1]. In more modern times, this disease
has commonly been found to affect individuals at an average
age of 65 years with risk factors such as having prosthetic
valves, indwelling cardiac devices, history of intravenous
drug use, acquired valvular disease, chronic kidney disease
requiring hemodialysis, and diabetes mellitus [2].

Among these risk factors, bioprosthetic valve placement is
a common contributor to IE, often referred to as prosthetic
valve endocarditis (PVE). In comparison to native heart valves,
bioprosthetic valves provide a more suitable environment for
bacterial growth and the formation of biofilms [3]. Typically,
PVE is treated with antibiotic therapy, and the most common
culprit organisms include Staphylococcus, Streptococcus, and
Enterococcus [4]. However, antibiotics are not easily able to
penetrate biofilms, which makes treating these infections
more difficult. One of the most common manifestations of IE
is the formation of vegetations, which are masses composed
of microorganisms, along with platelets and fibrin, that
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accumulate on the surfaces of heart valves. These vegetations
can cause many complications, such as embolization, abscess
formation, recurrence of infection, as well as destruction
to the native valve [5]. Evaluating the extent of vegetation
formation is generally accomplished by using transesophageal
echocardiography (TEE). Depending on the degree of disease
progression, surgical removal of vegetations can be performed
in circumstances in which antibiotic therapy alone does not
suffice.

In some cases, a pseudoaneurysm of the mitral-aortic
intervalvular fibrosa (MAIVF) can be seen as a rare sequela of
IE. The MAIVF is a fibrous structure that connects the anterior
leaflet of the mitral valve to the aortic valve [6]. Without
surgical intervention, this complication has the potential to
cause tamponade, heart failure, or even an acute myocardial
infarction [7].

We present a case of a patient with a history of
multiple bioprosthetic aortic valve replacements who
developed infective endocarditis and was found to have a
pseudoaneurysm of the MAIVF on TEE.

Case

A 73-year-old male with a history of heart failure with
reduced ejection fraction (30-35%), biventricular implantable
cardioverter-defibrillator (ICD) placement, and bicuspid
aortic valve status post four aortic valve replacements (AVRs)
presented to a university medical center with altered mental

status and hypotension after being found unresponsive at
home by his husband.

Twenty-five years earlier, he had undergone mechanical AVR
for bicuspid aortic stenosis, followed by bioprosthetic AVR
two years later due to prosthetic valve endocarditis (PVE). He
later required two additional bioprosthetic AVRs for recurrent
endocarditis. He denied intravenous drug use, and prior
episodes of endocarditis were associated with bloodstream
infections without a clear alternate source of sepsis. Previously
identified organisms included Streptococcus agalactiae and
Staphylococcus aureus.

On presentation, he was febrile to 39.1°C, hypotensive to
79/50 mmHg, and oriented only to name. Lab work revealed
a leukocytosis of 16.64, and blood cultures grew Streptococcus
dysgalactiae. He was admitted to the cardiology service for
severe sepsis with concern for recurrent PVE.

Transthoracic echocardiogram (TTE) showed a left ventricular
ejection fraction of 30-35%. Transesophageal echocardiogram
(TEE) revealed a mild-to-moderate anterior paravalvular leak
of the bioprosthetic AVR and a pseudoaneurysm of the mitral-
aortic intervalvular fibrosa (MAIVF) with communication
to the left ventricle (Figures 1 and 2). No paravalvular leak
had been identified on echocardiograms following his most
recent AVR, and there was no evidence of pseudoaneurysm or
paravalvular leak on prior TTEs or TEEs. The exact dimensions
of the pseudoaneurysm were not documented in the report.
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Figure 1.Transesophageal echocardiogram (TEE), mid-esophageal long-axis view without color showing a mitral-aortic intervalvular fibrosa
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Figure 2. Transesophageal echocardiogram (TEE), mid-esophageal long-axis view with color showing a mitral-aortic intervalvular fibrosa
pseudoaneurysm (blue arrow) with communication to left ventricle, along with evidence of moderate mitral regurgitation with a centrally

Cardiothoracic surgery was consulted for possible
intervention. Given the patient’s history of four prior AVR
procedures, he was deemed a poor surgical candidate. During
his fourth AVR, an aortic root abscess extending to the mitral
leaflet was identified and surgically debrided. There was no
documentation of MAIVF pseudoaneurysm or significant
annular calcifications at that time.

Percutaneous closure of the paravalvular leak was considered,
but interventional cardiology recommended conservative
management due to the patient’s stability. Electrophysiology
was consulted to evaluate potential ICD extraction; TEE
and chest radiography showed no lead vegetations or
abnormalities, and the device was left in place due to high
procedural risk.

Antibiotic therapy was initiated with intravenous gentamicin
for 10 days and intravenous ceftriaxone for 4 weeks via a
peripherally inserted central catheter. This regimen was
selected based on organism susceptibility and guidance
from infectious disease specialists. He was discharged on
lifelong oral amoxicillin 500 mg twice daily for endocarditis
prophylaxis, in light of his surgical ineligibility and high
recurrence risk. His condition stabilized over the following
days, as his mental status and blood pressure improved.
At outpatient cardiothoracic follow-up, he remained
asymptomatic, and the decision was made to defer surgical
intervention. Repeat TEE in one year was planned to monitor
the MAIVF pseudoaneurysm.

Discussion

Infective endocarditis is a life-threatening condition that is
associated with several risk factors. Of these, prosthetic valve
implantation poses a major risk, as it accounts for about 10-
30% of all cases, and approximately 1-6% of patients with
prosthetic valves will develop endocarditis [8].

Individuals who are born with congenital anomalies like a
bicuspid aortic valve or develop conditions such as valvular
stenosis/regurgitation commonly require placement of an
artificial heart valve. Generally, these artificial valves are
classified as mechanical or bioprosthetic. Mechanical valves
are typically more durable than bioprosthetic valves, but come
with an increased risk of thrombosis, resulting in the need
for lifelong anticoagulation [9]. While bioprosthetic valves
do not have the same risk of thrombosis, there is a higher
chance of developing PVE. This risk comes from the fact that
bioprosthetic valves provide a surface that bacteria can more
easily adhere to, which facilitates the formation of biofilms.
Typically, the causative agents of infective endocarditis
are Gram positive organisms such as Staphylococcus and
Streptococcus species, but in some cases, IE can be caused by
Gram negative species and certain types of fungi. Antibiotics
and even surgical intervention can be used to treat infective
endocarditis, but the remnants of these biofilms can lead to
recurrent infections.
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The overall mortality rate of patients with prosthetic valve
endocarditis is about 25% [10]. However, this value has been
shown to be affected by the types of organisms causing
the infection. The literature has shown that PVE caused
by Staphylococcus aureus had higher mortality rates in
comparison to other organisms at 47.5%. In the same study,
it was found that early surgical intervention in patients with
this kind of PVE saw a decreased mortality rate at 28.6%,
specifically in those experiencing cardiac complications, as
well as in patients with embolic strokes. In the presented case,
the patient had PVE that was culture positive for Streptococcus
dysgalactiae, which is a pathogen that is less commonly
connected to infective endocarditis, but has been associated
with [E that presents with acute endophthalmitis, which
was not seen in this patient [11]. Although the patient had
recurrent infections requiring AVR on four occasions, he made
a full recovery during this most recent episode with medical
therapy alone.

Recurrence of infective endocarditis puts patients at
increased risk for complications such as embolization of
vegetations, formation of abscesses, dehiscence of prosthetic
valves, or conduction abnormalities like high-degree
atrioventricular block [12]. In this case, the patient developed
a pseudoaneurysm of the MAIVF, a rare but severe sequela of
IE.The MAIVF is a fibrous, avascular structure that connects the
non-coronary cusp and adjacent portion of the left coronary
cusp of the aortic valve to the anterior mitral leaflet [13]. Its
avascular nature makes it vulnerable to infection and trauma,
predisposing it to pseudoaneurysm formation. The two
most common causes of this complication are infection from
endocarditis and surgical trauma during mitral or aortic valve
surgery [14].

Pseudoaneurysms of the MAIVF typically require surgical
intervention due to the risk of rupture into the pericardium
(causing tamponade), internal communication with the left
ventricle (causing heart failure), or external compression
of the coronary arteries (leading to myocardial infarction).
However, in this patient, it was determined that surgical
risk outweighed potential benefits. The case demonstrates
that, in select patients, medical management with targeted
antibiotics can lead to resolution of symptoms and clearance
of infection, even in the presence of structural complications
such as pseudoaneurysm. This adds to the growing body of
literature supporting individualized management strategies
in high-risk surgical patients.

Untreated pseudoaneurysm carries potential risks, including
rupture, fistula formation, and embolization, but given the
patient’s surgical risk and clinical stability, a conservative
approach was chosen. He was discharged on lifelong antibiotic
suppression, and close outpatient follow-up with serial
imaging was arranged to monitor for future complications.

TEE remains the imaging modality of choice for detecting
vegetations, abscesses, and pseudoaneurysms in patients

with suspected IE, especially those with prosthetic valves [15].
Cardiac CTA is emerging as a useful adjunct, particularly when
TEE is contraindicated. While TEE is superior for identifying
vegetations under 10 mm and leaflet perforations, CTA may
offer better detection of pseudoaneurysms and abscesses
[16].

Conclusion

This case illustrates the potential for successful conservative

management of prosthetic valve endocarditis (PVE) in
high-risk surgical patients, including rare complications
such as pseudoaneurysm of the mitral-aortic intervalvular
fibrosa (MAIVF). While surgery remains the standard of care
for such complications, this case demonstrates that with
proper imaging and prolonged antibiotic therapy, medical
management can be a reasonable alternative in select
patients. Nonetheless, close follow-up and re-evaluation of
surgical candidacy are crucial given the risk of life-threatening
sequelae.
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