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Abstract
Multiple aorto-cardiac cavity communications is very rare but important complication of prosthetic aortic valve

endocarditis. The case below illustrates multiple aorto-cardiac cavity fistula formation following prostethic aor-
tic valve endocarditis presented with slowly progressive symptoms of heart failure. A brief review of surgical
reconstruction and the existing literature are presented, including emphasis on pre and intra operative echocardi-
ographic diagnosis and treatment.
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Introduction
According to Archer (1), it has been re-

ported that aorto-cavitary fistula occurs
from all three aortic valve sinuses to all
four cardiac chambers.  Prosthetic valve
endocarditis is considered to be 15% of all
infectious endocarditis in developed coun-
tries, more frequently during the first three
months after surgery (2). Approximately
half of patients with prosthetic valve endo-
carditis present with periannular invasion
and cavity and abscess formation. The aor-
tic valve involvements with early symp-
toms are related with a higher power of ag-
gressive prosthetic endocarditis invasion
(3). We present the case of a patient affect-
ed with early aortic prosthetic valve endo-
carditis by S. aureus with a high aggressive
and proliferating course, accompanied by
fistula to right ventricle, left atrium and
pulmonary trunk, and severe aortic regurgi-
tation with aortic wall necrosis detected at
the time of surgery. However multiple aor-
tic- cardiac cavity fistulas with necrosis of
aortic and pulmonary walls are extremely

rare. We present a patient with early aortic
prosthetic endocarditis secondary to Staph-
ylococcus aueous with aggressive progres-
sion, which was refractory to medical
treatment and ended in multiple aorto cavi-
ty fistulas, managed with surgical interven-
tion.

Case report
A 36 year old woman with history of aor-

tic valve replacement (AVR) referred to our
center with progressive worsening fatigue,
dyspnea and fever. Cardiac auscultation
revealed a 4/6 diastolic murmur and pul-
monary auscultation revealed bilateral
crackles up to middle field. Also noted was
bilateral malleolar edema. Blood test re-
vealed leukocytosis and anemia and the bi-
ochemistry showed a creatinine of 3.5
mg/dL. Chest radiography revealed bilat-
eral parenchyma infiltrates. Electrocardio-
gram showed a sinus rhythm, left anterior
hemi block blockage, and signs of left and
right ventricular hypertrophy. Suspecting
endocarditis, blood culture and a transtho-
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racic echocardiogram were performed,
which revealed good left and right ventricu-
lar function with concentric hypertrophy,
slight dilatation, with a perivalvular abscess
and a severe aortic insufficiency signal.
The patient treated with voncomycin, ri-
fampin and imipenem. A Transesophageal
echocardiography (TEE) was subsequently
performed which confirmed the previous
findings and also identified the perianuular
abscess (Fig. 1) with small communication
between the aorta and pulmonary artery

(Fig. 2). The intraoperative TEE confirmed
the diagnosis of severe prosthetic regurgita-
tion (Fig. 3) and trans-valvar gradient (Fig.
4). Intra operative exploration after deb-
ridement of necrotic tissue and removal of
cavity’s vegetation demonstrated two other
distinct perforations: first, through the pos-
terior (superior) portion of left ventricular
outflow tract (LVOT), at insertion of the
anterior mitral leaflet to left atrium (Fig. 5)
and second perforation was seen at the si-
nus of valsalva corresponding to the area of
the right coronary cusp to main pulmonary
trunk. On exploration, it was apparent that
regurgitated blood flow moved around the
infected aortic valve prosthesis into large
abscess cavity (filled with vegetation) in
aortic necrotic wall (Figs. 6,7) to 1- inter-
ventricular septum to right ventricular out-
flow tract (RVOT), 2-to pulmonary artery,
and 3-to LA. Vegetation ball in abscess
cavity played as a one-way valve to blood
flow and blocked blood flow movement as
a left to right shunt in multiple fistulas to
heart cavities. The mitral valve appeared to
be intact, and no mitral regurgitation was
seen. Lastly, evacuation of annular abscess
cavity from vegetation and debridement of
necrotic tissue adjacent to pulmonary trunk
showed a small fistula to pulmonary trunk
in which blood shunt was blocked by ne-
crotic and vegetation tissue. The surgical
procedure consisted of removal of the in-
fected valve, resection of necrotic aortic
wall between left and right coronary sinus-
es that extended to inter ventricular septum
and to right ventricular out flow tract. Ne-
crotic aortic wall reconstructed with fresh
pericardial patch (Fig. 8) and aortic valve
was replaced by a bi-leaflet mechanical
valve. The aortic valve implanted on peri-
cardial patch in necrotic right coronary si-
nus area. The fistula tracts to RVOT were
obliterated by pericardial patch through
RVOT approach. Fistula tract to left atrium
was obliterated by sutures taken from the
annulus of the anterior mitral valve leaflet
exiting through the aortic side of the aortic
annulus. Pulmonary trunk perforation was
closed by small pericardial patch repair.

Fig. 1. Periannular abscess with perforation of aortic
wall and right ventricular outflow tract (RVOT).

Fig. 2. Dehiscence of prostethic aortic valve with vege-
tation.

Fig. 3. Two large abscess cavities penetrated to RVOT
and pulmonary artery.
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She was extubated within 24 hours. She
subsequently had a prolonged ICU stay re-
quiring reintubation on 4th postoperative
day, because of reduced consciences and
tachypnea. Repeat trans-thoracic echocar-
diograms confirmed clinical signs of a good
repair with no vegetation or dehiscence of
prosthetic valve. Repeated cultures were
negative. The patient recovered well after
10 days and was discharged on the 30th
postoperative day.

Discussion
Middlemost stated (4) that endocarditis

after prosthetic valve implantation occurs
in 2%–4% of patients. Occasionally, as in
our patient, aortic prosthetic valve abscess-
es involving the LVOT can lead to fistula
formation into the right atrium, right ven-
tricule and pulmonary artery. In the case
presented, a periannular aortic valve ab-
scess also had perforated into the left atri-
um, producing a systolic jet on color flow
Doppler that was misinterpreted as mild
mitral regurgitation on preoperative TTE.
Intraoperative exploration established the
correct diagnosis of aorto-left atrial fistula
with a competent mitral valve (5). Multiple
aorto-cavitary fistulas are seen infrequent-
ly, and limited cases of this fistula have
been reported after aortic valve endocardi-
tis. Crawford found (6) that presentation of
aorta-cavitary fistulas is diverse in the eti-
ology, size and acute or chronic nature of
the fistula. The decision for the therapy is
made depending on the size and clinical
characteristics of the patient. Hemolytic

Figure 4. Necrosis of aortic wall in right coronary sinus
due to large abscess cavity. Surgical debridement re-
vealed fistula formation to main pulmonary artery and
right ventricule.

Figure 5. Echocardiography revealed increase in gradi-
ent of prosthetic valve by large vegetation.

Figure 6. Large periprosthetic aortic valve abscess.

Figure 7. Dehiscence of prosthetic valve.

Figure 8. Intraoperative repair of necrotic right and left
aortic coronary sinus wall with fresh pericardial patch.
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anemia, pulmonary hypertension, and right
and/or left heart failure are the indications
for treatment of the fistula. Aorta-RV fistu-
las and other paravalvular leakages are,
conventionally, treated by open heart sur-
gery. Experiences are limited for surgical
treatment due to the infrequency of the dis-
ease (7). Percutaneous transcatheter is a
novel choice for therapy but experiences
are also limited like the surgical choice.
Apparently, the coexistent complications
with aorto-cavity fistula in the setting of
aortic endocarditis such as presence of an-
nular abscess, extension to the upper inter-
ventricular septum or the subaortic area and
pseudo aneurysm formation are best seen
by TEE (8-10).

Conclusion
Periaortic valve abscess formation with

paravalvular leakage and multiple fistulas
is an important, serious complication of
mechanical valve replacement and require a
high index of suspicion for early diagnosis.
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