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Background Infective endocarditis (IE) is a major issue during follow-up of adults with congenital heart disease (ACHD), leading to significant 
mortality.

Case summary A 37-year-old woman with transposition of great arteries and previous Mustard operation developed a drug-resistant pneumonia 
shortly after a pacemaker implant procedure performed at a local hospital. After referral to the ACHD centre, the patient was 
diagnosed with multivalvular IE with biventricular involvement by methicillin-resistant Staphylococcus aureus. On admission, the pa
tient was already in acute respiratory distress and presented both systemic and pulmonary embolization. Despite adequate treat
ment was promptly started, the patient developed multiorgan failure.

Discussion This case depicts a particularly aggressive of infective endocarditis forms caused with biventricular involvement and multiple em
bolization. Patients with congenital heart disease are at high risk of IE with adverse impact on the prognosis. Early recognition 
and treatment are the keys to improve prognosis. Therefore, suspicion should be high, especially following invasive procedure, 
which should be preferably performed at ACHD specialized centres.
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Learning points
• Methicillin-resistant Staphylococcus aureus may give particularly aggressive forms of infective endocarditis (IE) with multivalvular biventricular 

presentation and multiple embolization.

• Suspicion of IE should be immediately raised in case of persistent fever following an invasive procedure in complex patients with congenital 
heart disease.
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Introduction
Infective endocarditis (IE) is a frequent complication during follow-up of 
adults with congenital heart disease (ACHD) and is related to significant 
mortality.1 We report a rare case of aggressive IE following pacemaker 
(PMK) implantation in a young patient with transposition of the great 
arteries (TGA) and previous Mustard operation.

Timeline

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Infancy Surgical correction of complex congenital heart 
disease with atrial switch procedure, 

ventricular septal defect closure, and implant of 
a valved conduit between left ventricle and 

pulmonary artery

May 2021 High-grade atrioventricular block→implant of a 

transvenous pacemaker (PMK)

July 2021 Drug-resistant pneumonia, treated with i.v. antibiotics in 
a local hospital

August 2021 New hospitalization due to recurrent fever spikes

1 October 
2021

Adults with congenital heart disease centre referral: 
septic shock and severe acute respiratory failure

4 October 

2021

Evidence of multiple vegetations in both subpulmonary 

left ventricle, on pacemaker leads, on the mitral valve, 
and in the systemic right ventricle→ diagnosis of 

infective endocarditis methicillin-resistant 

Staphylococcus aureus related
8 October 

2021

Urgent neurosurgical procedure for evacuation of a large 

cerebral haemorrhage

10 October 
2021

Percutaneous extraction of infected PMK leads

20 October 

2021

Death due to multiorgan failure

Case presentation
A 37-year-old woman with a congenital diagnosis of transposition of 
TGA, ventricular septal defect, and pulmonary stenosis, who had 
undergone surgical correction during infancy with atrial switch proced
ure (Mustard operation), ventricular septal defect closure, and implant 
of a valved conduit between the left ventricle and the pulmonary artery, 
was not under specialized ACHD care. During follow-up, she devel
oped a high-grade atrioventricular block, requiring a permanent trans
venous PMK implant, which was performed at the local hospital. Shortly 
after the procedure, she presented with drug-resistant pneumonia, 
which was treated with i.v. antibiotics. After apparent full remission, 
the patient was discharged home, but she reported early recurrence 
of fever spikes, requiring hospitalization. Considering the history of 
complex congenital heart defect and the evidence of significantly raised 
inflammatory markers, the patient was referred to our ACHD centre 
for further diagnostic work-up and treatment. On admission, she was 
in critical conditions due to septic shock and severe acute respiratory 
failure requiring mechanical ventilation. She was therefore transferred 
to the intensive care unit. After stabilization of vital parameters, trans
thoracic and transoesophageal echocardiography with three- 

dimensional acquisitions demonstrated multiple mobile vegetations in 
the subpulmonary left ventricle attached to the PMK lead and to the 
mitral valve leaflets. Another mobile mass with maximal length of 
1.7 cm was revealed in the right ventricular outflow tract, just below 
the aortic valve (Figure 1 and Videos S1–S5). Moreover, an intraventricu
lar abscess in the systemic right ventricle was detected as an anechoic 
round-shaped mass attached to a papillary muscle (Figure 2 and 
Video S6). The patient showed signs of both systemic and pulmonary 
septic embolization: systemic embolization was initially suspected due 
to necrosis of the extremities (Figure 3). Total-body computed tomog
raphy (CT) showed small pleural-based peripheral thickenings with tri
angular morphology referable to areas of pulmonary infarction, 
hypodense ischemic areas in the spleen and in both kidneys. Cerebral 
CT revealed a large haemorrhage involving the left fronto-parieto- 
occipital region, with intraventricular extension into both frontal horns 
of lateral ventricles, into the third and fourth ventricles, with effacement 
of cortical sulci and midline shift of 11 mm (Figure 4). Blood cultures 
were positive for methicillin-resistant Staphylococcus aureus (MRSA), 
confirming the diagnosis of IE, according to modified Duke’s criteria.2

The patient was started on antibiotic therapy with daptomycin. 
Cardiac surgery was not deemed feasible due to haemodynamic in
stability. Infected PMK lead was extracted with a percutaneous proced
ure, and the patient received a temporary device implant. After CT, 
urgent surgical haematoma evacuation was successfully performed. 
Nevertheless, the patient developed severe refractory multiorgan fail
ure and died few days later.

Discussion
We report a rare case of MRSA-related IE with biventricular involve
ment, in an ACHD patient following PMK implant. Infective endocardi
tis caused by S. aureus was previously mainly found in i.v. drug users. 
However, this has recently become one of the most common patho
gens among healthcare-associated infections, leading to a higher rate 
of systemic and pulmonary embolization and increased mortality.3

Healthcare-associated IE by S. aureus may be related to the presence 
of intracardiac catheter in up to 25% of cases4 and are more likely 
caused by a MRSA strain.3 Infective endocarditis with multivalvular in
volvement is a particularly aggressive form of infection, with higher 
risk of complications without a timely and adequate treatment.5 Our 
case depicts an extremely uncommon presentation with biventricular 
vegetations and intracardiac abscess.

Complex ACHD patients are particularly prone to develop IE due to 
both presence of intracardiac prosthetic material and multiple invasive 
procedures required during follow-up. The incidence of IE has recently 
been estimated at 4 cases/100 000  patient/year, which is about a 
30-fold increased risk compared to the general population.6 Due to 
their peculiar anatomy, ACHD patients show also an increased risk 
of IE involving the right heart. Therefore, this special population re
quires specialized care for an appropriate follow-up by ACHD experts 
with a specific training in imaging and managing complex cardiac lesions. 
Patients with congenital heart disease should be advised and educated 
on antibiotic prophylaxis, which is recommended before invasive pro
cedures including dental interventions for those at highest risk of IE, 
namely those with cyanotic defects and those with prosthetic material 
in the first 6 months following the procedure or lifelong in case of re
sidual shunting or valvular regurgitation.2Whenever a complex, invasive 
procedure is necessary, it should be preferably performed at the 
ACHD centre, where all measures to minimize the risks of bacterial ex
posure must be undertaken and where a specialized team can offer the 
best course of treatment. Infective endocarditis should be immediately 
suspected in case of persistent fever following any interventions and 
should be ruled out with a thorough diagnostic work-up. 

http://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytad236#supplementary-data
http://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytad236#supplementary-data
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Echocardiography is the first-line imaging technique and provides valu
able diagnostic clues. Transoesophageal echocardiography performed 
by expert operators with understanding of underlying anatomy may al
low a better visualization of some cardiac structures, such as subvalvular 
apparatus or PMK leads. Cardiac magnetic resonance may provide add
itional data on intracardiac abscess, but, unfortunately, could not be 
performed in our patient due to clinical instability.

Early referral to the ACHD centre and a prompt diagnosis to initiate 
the appropriate treatment are paramount to improve the prognosis 
and could be lifesaving in complex ACHD patients. It should be noted 
that, in the case presented, the patient was already in critical conditions 

upon arrival at our institution leading to adverse outcome, despite tar
geted therapy.

Conclusions
Patients with congenital heart disease are at high risk of IE, especially 
following invasive procedures, which should be performed with strictly 
sterile conditions in an ACHD specialized centre. Early recognition 
could improve the prognosis, especially in case of particularly aggressive 
forms caused by MRSA with biventricular involvement and multiple 
embolization.

Figure 1 Transthoracic echocardiography demonstrating multiple intracardiac vegetations attached to the pacemaker lead inside the subpulmonary 
left ventricle (A), with involvement of the mitral valve leaflets (B). A rounded shaped formation with anechoic centre was noted in the systemic left 
ventricle (C ), and a mobile mass was revealed in the right ventricular outflow tract, below the aortic valve (D). AV, aortic valve; MV, mitral valve; 
LV, left ventricle; RV, right ventricle; asterisks, vegetations/abscess.
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Figure 2 Advanced echocardiography and transoesophageal echocardiography allow a better definition of intracardiac masses. A) Multiplane and 3D 
echocardiography clarified the extension of the rounded shaped formation, showing that it was in continuity with the papillary muscle. B) 
Transoesophageal echocardiography midoesophageal four-chamber view showing bilateral presence of vegetations. C ) Transoesophageal echocardi
ography transgastric view with a 60° angle, focused on the left ventricle allowed complete visualization of the pacemaker lead with multiple vegetations. 
MV, mitral valve; LV, left ventricle; RV, right ventricle; asterisks, vegetations/abscess. 
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Figure 3 Necrosis of the upper (A) and lower (B) extremities.

Figure 4 Total-body computed tomography demonstrating multiorgan embolization: hypodense ischaemic areas in the spleen (A), bilateral pleural- 
based peripheral thickenings with triangular morphology (B), ischaemic areas in both kidneys (C and D), and a large haemorrhage involving the left 
fronto-parieto-occipital region, with intraventricular extension into both frontal horns of lateral ventricles, with effacement of cortical sulci and midline 
shift of 11 mm (E). CT, computed tomography; asterisks, ischemic areas.
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