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Abstract

Objectives: To examine the surgical treatment and
mortality rate of valvular infective endocarditis
complicated by an abscess in patients at a major tertiary
care center.

Background: Infective endocarditis (IE) involving a heart
valve is fatal if left untreated. The appearance of a co-
morbid abscess impacts the choice of treatment and
surgical technique and, in some instances, may present
unique technical challenges.

Methods: Departmental data from all patients who
underwent surgery for IE at a single major tertiary care
center from July 2007 to January 2016 were
retrospectively screened for the presence of an intra-
cardiac abscess. Patients with at least one confirmed
abscess were examined further with respect to the
surgical procedures completed and 30-day mortality rate.

Results: Over the almost nine years of data collection, we
identified 14 patients (9 males, 5 females) with at least
one confirmed cardiac abscess. Patients ranged in age
from 28 to 77 years old (mean 57.8 ± 14 years). Various
surgical procedures were performed, including aortic
or/and mitral valve replacement, mitral or/and tricuspid
valve repair, and a freestyle prosthetic valve implant in
the pulmonary position. In two patients, surgery was
extended to include the ascending aorta; while two
patients underwent coronary artery bypass grafting. A
patch technique was adopted whenever necessary.
Overall, 12 patients survived, while one died from septic
shock and another from pneumonia.

Conclusions: An abscess is a serious complication of
valvular infective endocarditis that can appreciably
increase the complexity of surgical intervention. In our
experience, however, this seemed not to directly affect
the 30-day mortality-rate, with both deaths ascribed to
disseminated infection.
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Introduction
Infective endocarditis (IE) is a complex condition,

characterized by heterogeneity in both its presentation and
course. In recent years, new microorganisms have been
emerging with increasing incidence, especially affecting intra-
cardiac devices [1]. The old term “bacterial endocarditis” has
largely been replaced by the more accurate terms “infective”
or “infectious” endocarditis, since infections caused by
microorganisms other than bacteria are possible and not at all
infrequent [2]. The reported incidence of infectious
endocarditis in the general population is 3-10 episodes per
100,000 people per year, though IE is less common in the
young and especially common in seniors between the ages of
70 and 80 years [3]. In most cases, IE is caused by either
Streptococci or Staphylococci. The former of these two
organisms is predominantly seen in native valve endocarditis
(NVE) and late prosthetic valve endocarditis (PVE); while
Staphylococcus aureus is more commonly found in intravenous
drug abusers and in early PVE [4]. Sometimes, culture results
are negative, despite the symptoms and clinical signs of IE [5].
The presence of an abscess is a complication that causes
excavation of the annular tissue through an ongoing infectious
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process. Surgically speaking, it is more technically difficult to
repair IE complicated by an abscess than standard valve
replacement or repair. Herein, we review our own experience
with the surgical treatment of IE that is complicated by the
emergence of an intra-cardiac abscess.

Methods
Using our departmental database, clinical data were

collected retrospectively on all patients treated surgically at
our institution for IE between July 2007 and January 2016, a
span of eight years and seven months. Over that time, a total
of 74 operations for IE were performed at our institution by
different surgeons. Only patients presenting with one or more
intra-cardiac abscesses were included in the current analysis.
Information on the surgical techniques used was collected
from surgical records. Survival versus death through the first
30 days post-operatively was gleaned from hospital records.

Results
Reviewing the 74 surgical IE patients deemed eligible for

screening, 14 (9 males and 5 females) were identified as
having at least one cardiac abscess. These 14 patients ranged
in age from 28 to 77 years old (mean=57.8). Baseline ejection
fraction, measured by echocardiography, ranged from 46% to
60% (mean=54.2%). Preoperatively, in addition to their IE, four
patients suffered from chronic pulmonary disease, two had
creatinine levels greater than 2.0, and four were severely
compromised hemodynamically.

Eight patients had already undergone one cardiac
procedure. In 11 patients, only a single valve was involved,
while one patient had two infected valves (aortic and mitral)
and two patients had simultaneous involvement of three
valves (aortic, mitral and tricuspid). In addition to standard
valve replacement or repair, in four patients less standard
procedures were necessary.

These included, in one patient each, removal of a pannus
from a previously-implanted mitral valve; a Cabrol procedure
due to involvement of the ascending aorta; extension of the
anterior mitral leaflet using a pericardial patch; and a Bentall
procedure complicated by the impossibility of anastomosing
the right coronary ostium to the aortic prosthesis and the
consequent need for right coronary artery bypass grafting with
a saphenous vein graft. All of the surgical procedures
performed are listed in Table 1.

The main microorganisms cultured were Staphylococcus
aureus and epidermidis. Corynebacterium striatum,
Stenotrophomonas maltophilia, and Klebsiella pneumoniae
were also found. In some cases, no microorganism was
detected by blood culture. Two patients died in the Intensive
Care Unit within 30 days of their operation (14.3%), one due to
bilateral pulmonary infection and the other from aggressive
dissemination of the infectious process resulting in severe and

ultimately fatal septic shock; neither death was deemed to
have directly resulted from the surgical procedure.

Table 1 Surgical procedures.

Isolated AVR 4

AVR + Pannus removal from prosthetic mitral valve 1

Bentall procedure + CABG x1 1

Cabrol operation 1

AVR+ MV repair/replacement+ TV repair 2

AVR+MV replacement 1

Isolated MV replacement 2

Isolated MV repair (autologous patch on AML) 1

Isolated PVR (Freestyle) 1

AVR: Aortic Valve Replacement; MV: Mitral Valve; TV: Tricuspid Valve; PVR:
Pulmonary Valve Replacement; AML: Anterior Mitral Leaflet; CABG: Coronary
Artery Bypass Grafting.

Discussion
Surgical treatment is required in approximately one half of

patients with infective endocarditis [6]. In many cases it is
preferable to administer systemic antibiotics for several weeks
while monitoring echocardiographic features, to achieve
reductions in the size of lesions, notably in the dimensions of
vegetations. Whenever IE is accompanied by evidence of an
ischemic stroke, it is generally accepted that surgery should be
delayed for 2 to 4 weeks, even if the stroke is not directly
attributed to the IE [7]. This delay is warranted because, in
such patients, there is considerable risk that the ischemic
infarct will become hemorrhagic, secondary to peri-operative
heparin administration [8]. Whatever the offending
microorganism is, major criteria for surgical treatment are:
severely-compromised valve function; huge vegetations that
are non-responsive to an appropriate course of systemic
antibiotics; a high risk of embolization; uncontrolled fevers
despite systemic antibiotics; and hemodynamic instability due
to heart failure. Of these, the last three are generally
considered to be indications for no less than urgent surgical
intervention [9]. In selected cases, patients should be referred
to surgery within 24 hours and this decision is made
irrespective of the duration of antibiotic therapy [10].

In the already complex context of infective endocarditis, the
presence of an abscess is a frightening complication. Such an
abscess is defined as a paravalvular cavity, characterized by
necrosis and purulent material, which does not communicate
with the cardiovascular lumen (Figures 1 and 2) [6].

This scenario is frequently also complicated by a history of
prior cardiac procedures, since endocarditis may attack
prosthetic valves [11], as we observed in eight of the 14
patients in our series. Other typical IE lesions are vegetations
the most common lesion-as well as pseudo-aneurysms,
perforations, fistulas, valve aneurysms, and prosthetic heart
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valve dehiscence [6]. Vegetations may grow both on native
and prosthetic valve leaflets (Figure 3).

Figure 1 Intra-operative transesophageal echocardiography:
view of a peri-annular abscess.

Figure 2 Surgical view of an aortic peri-annular abscess.

Some patients develop arrhythmias that can further lead to
hemodynamic instability [12]. Abscesses are more common in
patients with prosthetic versus native valves, reported in 40%
versus 19%, respectively [6]. Roughly 22% of patients with
aortic valve IE have a periannular abscess, mainly due to
coagulase-negative staphylococcal infections [6,13].

Figure 3 Surgical view of prosthetic aortic valve
endocarditis. Huge vegetations on the leaflets are
noticeable.

In our series, the aortic valve was more commonly
associated with an abscess than any of the other valves. At
surgery, it is important to achieve extensive debridement of
the infected and necrotic tissues around the aortic root. In
some cases, the aortic root may require reconstruction, either
by replicating or patching the resected area [14]. In all of our
patients with aortic valve involvement, replacing the valve
with a prosthesis was necessary. Total aortic root replacement
using either a biological or prosthetic composite graft may be
necessary, as well as the implantation of a homograft [15]. As
a general rule, we believe that when a localized abscess is no
larger than a single aortic cusp, the abscess may be closed by
replicating the defect between pledgeted mattress sutures,
placed just below the native aortic annulus and the sewing
ring of the stented prosthetic valve. When a circular abscess is
larger than one aortic cusp without aortoventricular
dehiscence, the defect on the aortic annulus may be
reconstructed with a pericardial patch, and pledgeted sutures
can be placed on this patch during AVR. When aortoventricular
dehiscence (discontinuity between the aorta and the left
ventricle of more than half the aorta’s circumference, after
resection of all infected tissues) develops, extended aortic root
replacement is indicated. For many years, the key objectives of
homograft implantation have been restoring pliability in
anatomically-distorted annular anatomy and reducing the risk
of recurrent infection. However, the role played by homografts
is currently less significant than in the past. Dr. Tirone David,
whose career as a leader in cardiovascular surgery spans
almost four decades, claimed that “homografts can become
infected like other valves and there is no evidence that the risk
of persistent or recurrent infection is different from other
valves” [16]. Overall, we believe that the type of valve
implanted is less important than complete debridement of all
infected and edematous tissues.

As far as the mitral valve is concerned, all conventional
techniques of valve replacement and repair may be used [17],
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employing autologous or bovine pericardium to repair leaflet
perforations or annular abscesses. In our series, one patient
required extension of the anterior mitral leaflet using
autologous pericardium. A very challenging operation,
indicated by the reconstruction of mitral-aortic continuity, is
necessary if both the left fibrous trigone and central fibrous
body appear completely destroyed [18-20]. This challenge can
be overcome by suturing the aortic and mitral prostheses
together with interposition of a Teflon strip. This should
surround the mitral prosthesis for one half its circumference
and the aortic prosthesis for two-thirds its circumference,
eventually placing them, en bloc, in their appropriate positions
[21].

Twelve of our 14 patients remained alive and were
considered stable 30 days post-operatively, while one died of
pneumonia and a second from sepsis. This rate of mortality
(14.3%) compares favorably against those reported for two
studies, both published earlier this calendar year. This includes
the 24% rate of in-hospital mortality observed among 170 IE
patients identified in a prospective, 17-year (1998 through
2014) population-based Italian study [22]; as well as the 20%
rate of in-hospital mortality among 138 IE patients reviewed
retrospectively over 16 years (1999 through 2015) at a single
cardiac surgery centre [23].

Conclusion
Technical challenges due to abscesses, even in the context

of redo operations, did not appreciably increase the rate of
mortality in our series relative to previously-reported rates in
Italy. Two of our 14 patients died, with neither death directly
attributed to surgery: one due to bilateral pulmonary
infection, and the other secondary to dissemination of the
infection and resultant septic shock. These data suggest that
the surgical treatment of IE complicated by an abscess,
notwithstanding how technically demanding it can be in some
cases, does not appreciably affect mortality rate in itself. In our
series, both deaths were secondary to uncontrolled infection.
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