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Abstract

Late endocarditis after surgical repair of tetralogy of Fallot is rare. We describe a case of endocarditis
following cholecystectomy in a 22-year old patient with repaired tetralogy of Fallot. After cholecystectomy,
the patient was referred to a cardiology clinic with unexplained fever and suspicion of endocarditis.
Echocardiography revealed a large mass at the basal level of interventricular septum. Endocarditis was
diagnosed on the basis of clinical and echocardiographic findings and antibiotic treatment was initiated
immediately. Nine days later, the clinical status of the patient deteriorated and urgent surgery was per-
formed. Patch dehiscence which mimicked a large vegetation, and multiple vegetations on the patch were
found during operation. The patch was removed and ventricular septum defect was repaired with a new
dacron patch. Enterobacter agglomerans was isolated in the vegetation cultures.

Abbreviations: E. agglomerans – Enterobacter agglomerans; ECG – electrocardiography; IVS – interventricular

septum; TOF – tetralogy of Fallot; TTE – transthoracic echocardiography

Introduction

Tetralogy of Fallot (TOF) is the most common
cyanotic congenital heart disease in which survival
into adulthood is possible [1–3]. Incidence of
infective endocarditis after surgical repair of TOF
is rare but once endocarditis occurs, the associated
mortality is high [1, 3, 4]. Accordingly, careful
prophylaxis should be considered in all patients
with TOF, when indicated.

Case report

A male patient (22-year old) with a history of
complete correction of TOF 16 years ago under-
went cholecystectomy with a diagnosis of acute
cholecystitis. The patient had not been given pro-
phylactic antibiotics for endocarditis periopera-

tively and after cholecystectomy he was placed on
a regime consisting of intravenous cefazolin (1 g
q6 h), gentamicin (160 mg daily) and clindamycin
(600 mg q12 h). On the fifth postoperative day, the
patient was referred to our clinic with unexplained
fever and a suspicion of endocarditis. On exami-
nation, blood pressure was 100/60 mmHg, pulse
was 106 beats/min and he had 38.2 �C fever. A
grade 3/6 pansystolic murmur was heard over the
fourth left sternal border. The leukocyte count was
23,000 ll)1 with a left shift and erythrocyte sedi-
mentation rate was 71 mm/h. Electrocardiogram
showed right ventricular hypertrophy. Transthor-
acic echocardiographic (TTE) examination re-
vealed a mass with a size of 19 · 22 mm at the
basal level of the interventricular septum (IVS)
(Figure 1). The mass was protruding into the right
atrium. Colour Doppler echocardiography showed
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Figure 1. Apical four-chamber transthoracic echocardiography shows dehiscence of patch (arrow) which mimics vegetation. Bulging

of the atrial septum towards the left side as a sign of pulmonary hypertension is also seen.
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a left-to-right shunt at the basal level of the IVS
and 3/4 tricuspid regurgitation. Severe pulmonary
hypertension was suggested by echocardiography.
The pulmonary artery systolic pressure was esti-
mated to be 92 mmHg. Bulging of the atrial sep-
tum towards the left side as a sign of pulmonary
hypertension was also detected. A series of six
blood samples were sent for culture.

The antibiotic regimen was changed in cipro-
floxacin (200 mg daily) and sulbactam-ampicillin
(1.5 g q6 h). All blood cultures were negative. Ur-
gent surgery was planned, but the patient initially
refused surgical therapy. Nine days later, right heart
failure and hypotension developed with possibly
multiple septic pulmonary emboli. The clinical sta-
tus of the patient deteriorated and the patient
underwent urgent open heart surgery. Through a
midline sternotomy, extracorporal circulation was
instituted with aortic and bicaval cannulation and
tepid (isothermic) blood cardioplegia. Right atri-
otomy was performed. During exploration, it was
seen that the sutures securing the apical three-
quarters of the patch were broken. There were
neither a mass nor vegetation in the right atrium.
The patch which was attached only at its basal as-
pect was mobile and it was protruding into the right
atrium. The mass which was protruding into the
right atrium during echocardiographic examination
may therefore not has been vegetation, but the de-
hisced ventricular septal defect patch. There were
multiple vegetations with a diameter of up to 5 mm
on the superior edge of the patch. The dacron patch
was removed and the remnant of the vegetations on
the septum were cleared. The ventricular septal
defect was repaired with a new double velour patch.
The patient was weaned off cardiopulmonary by-
pass in a stable hemodynamic state. Enterobacter
agglomerans (E. agglomerans) was isolated from the
vegetations. The antibiogram showed that this
microorganism was sensitive to gentamicin, ami-
kacin, aztreonam, ceftriaxone and imipenem. The
antibiotic regimen was changed again to Gentami-
cin (80 mg q8 h) and ceftriaxone (1 g q8 h).

Discussion

Late endocarditis is rarely seen in patients with
repaired TOF and it has been estimated to occur at

a rate of 0.07% per patient year [3, 5]. Transtho-
racic echocardiography provides important infor-
mation for both the diagnosis and the
management of endocarditis. Positive echocardio-
graphic findings are major criteria for diagnosis of
endocarditis [6]. In addition to vegetations or
intracardiac abscesses, TTE also provides infor-
mation for valvular structure, pathological flow
and ventricular function. In our patient, dehis-
cence of the patch, which was already suggested by
TTE, was seen at the basal level of the IVS during
surgery. There were multiple vegetations on the
patch. The partially dehisced patch was mimicked
as a pedunculated vegetation. Dehiscence of the
patch can be mistaken for vegetations in patients
with surgically repaired congenital heart diseases.

Isolation of a typical microorganism is one of
the two major criteria for diagnosis of endocarditis
[6]. Gram positive bacteria are the most commonly
isolated organisms in endocarditis in grown-up
congenital heart population due to dental proce-
dures [3]. However, in our patient E. agglomerans
was the cause of endocarditis after cholecystec-
tomy. E. agglomerans is a rarely infectious agent in
humans [6]. It belongs to the species Enterobac-
teriaceae, which are gram-negative bacilli. It is
typically found on plants, foods and waters and is
only a transient gut flora when ingested. Mostly it
was occasionally detected as a nosocomial patho-
gen responsible for a variety of infections, includ-
ing bacteremia, intra-abdominal infections, septic
arthritis, osteomyelitis and cholecystitis. It rarely
causes infective endocarditis [7]. Petakovic et al. [8]
reported that Escherichia coli is the most fre-
quently isolated organism in patients with chole-
cystectomy (55.2%). Enterobacter species are
isolated in less than 1.7% of the patients. In our
patient endocarditis most probably occurred due
to bacteriemia during cholecystectomy.

The antibiogram is essential in the selection of
antibiotics. In our patient, probably due to
administration of multiple antibiotic regimens
after cholecystectomy, all blood cultures were
negative. The responsible pathogen E. agglomer-
ans could only be isolated in the vegetation cul-
tures.

According to the American Heart Association
guidelines, complex cyanotic congenital heart
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diseases carry a high risk for endocarditis and
prophylaxis is recommended prior to interven-
tional procedures [9]. Accordingly, it is recom-
mended to use a prophylactic dose of ampicillin
2.0 g IM/IV plus gentamicin 1.5 mg/kg IV (maxi-
mum 120 mg) within 30 min before non-esofageal
gastrointestinal procedures in these patients. An-
other dose of ampicillin 1 g IM/IV or amoxicillin
1 g PO is 6 h later. Endocarditis prophylaxis is not
always protective [3], but the antibiogram ob-
tained from the vegetation cultures showed that
the microorganism was sensitive to gentamicin. If
appropriate prophylaxis had been given, the pa-
tient possibly would not have developed infective
endocarditis.

Repaired TOF is associated with an excellent
prognosis [10, 11]. The incidence of late infective
endocarditis in this patient group is rare but once
endocarditis occurs, the associated mortality is
high [1, 3, 4]. In such cases, urgent surgery is rec-
ommended to prevent embolic events and decrease
mortality [3, 12–15].

The misdiagnosis of patch dehiscence as a veg-
etation, a rare organism causing infective endo-
carditis in human, negative blood cultures and
isolation of the responsible microorganism only in
the vegetation cultures are the important features
of our case.

In summary, appropriate prophylaxis for
endocarditis should be considered in all patients
with surgically repaired cyanotic congenital heart
disease.
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