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Abstract: Despite advances achieved in recent years, Infective Endocarditis
(IE) remains a disease associated with high mortality and morbidity. When
it involves multiple locations at the same time, deciding the best treatment
can become challenging. In some cases, especially in patients with prosthetic
valve endocarditis, a definitive diagnosis can be difficult to achieve and
multimodality imaging including Positron Emission Tomography/Computed
Tomography Angiography (PET/CTA) has demonstrated improvement in
the diagnostic yield. We present a case of a young patient with two previous
thoracic surgeries who was admitted due to a severe Staphylococcus aureus
IE affecting the mitral valve and presenting a questionable image in an aortic
arch graft. This case illustrates the importance of the Endocarditis Team
when it comes to difficult decisions regarding diagnosis and management in
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FDG-PET/CTA

Introduction

Despite advances achieved in recent years, Infective
Endocarditis (IE) remains a disease associated with high
mortality and morbidity (Habib et al., 2015). When it
involves multiple locations at the same time, deciding the
best treatment can become challenging. We present a case
of a young patient with IE with difficult diagnostic and
therapeutic decisions.

Case

We present a 22-year-old male patient with a past
medical history of asthma. He had been treated for post
ductal aortic coarctation on two occasions. The first
surgery, at the age of 10, consisted in coarctation repair
with resection and end-to-end anastomosis through a left
posterolateral thoracotomy. The second one, due to
recoarctation at the age of 19, required a medium
sternotomy and consisted in enlarging the effective aortic
area using a Dacron graft. He had a bicuspid aortic valve
and a recent Transthoracic Echocardiogram (TTE)
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a disease with poor scientific evidence.
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showed a mild aortic stenosis and regurgitation with no
other valve disease.

He was admitted to a non-tertiary hospital due to fever
spikes, hypogastric pain, nausea and vomiting. The
physical examination revealed an apical systolic murmur.
Initial blood test showed leukocytosis, neutrophilia and
elevation of inflammatory parameters. Blood cultures were
drawn and empiric antibiotic therapy with cefotaxime and
vancomycin was started. The blood cultures were all
positive  for Methicillin-susceptible  Staphylococcus
aureus (MSSA) so the antibiotic treatment was changed to
cefazolin 2 g every 8 h. A TTE and Transesophageal
Echocardiogram (TEE) were performed, showing a very
large and maobile vegetation (maximum diameter of 22 mm)
attached to the A3 segment of the mitral valve, associated
with leaflet perforation and moderate mitral regurgitation.
Severe aortic regurgitation without any evidence of
infection and a thickening of the aortic arch graft without
associated vegetations were also seen. An abdominal CT
scan showed no evidence of embolic lesions. The patient
was then transferred to the acute cardiac care unit of our
center to decide the best treatment.
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At arrival, the patient was febrile without any
symptoms or signs of heart failure. A TEE was repeated
showing similar findings except for the presence of a
mobile image in the aortic arch graft that could not
differentiate between postsurgical changes and an infective
vegetation. Therefore, an 18F-Fluorodeoxyglucose
Positron Emission Tomography/Computed Tomography
Angiography (18F-FDG-PET/CTA) was performed.
PET/CTA showed intense focal FDG uptake at the mitral
valve associated with a large vegetation, confirming
native mitral valve endocarditis and ruling out infection at
the aortic valve. Concerning the aortic arch graft,
PET/CTA depicted mild FDG uptake at the graft
associated with mild mural thickening and little
calcifications, but without periaortic soft tissue reaction or
fluid collections. These findings were not conclusive of
infection of the aortic graft. The Endocarditis Team
decided that the patient required urgent surgery with no
further delay due to the high embolic risk and
uncontrolled cardiac infection. Due to the lack of evidence
of infection and the extreme risk of the intervention, it was
decided not to replace the aortic arch graft. Surgery
confirmed mitral valve IE complicated by paravalvular
abscess and degenerative changes on the aortic bicuspid

valve with no evidence of infection. Mitral and aortic
valve replacement were performed. The aortic arch was
not accessible to be evaluated during the surgery.

The patient progressed satisfactorily during the first
days after surgery. Mitral valve cultures were positive and
the aortic valve was sterile. However, 5 days after surgery
the patient developed fever spikes again and blood
cultures were positive again for MSSA. TEE was repeated,
with no evidence of endocarditis and no changes in the
image of the aortic arch patch. Since the patient continued
to be febrile with positive blood cultures another TEE was
performed, showing a significant size increase of the
mobile image of the aortic arch graft and a new onset
moderate periprosthetic mitral regurgitation (Fig. 1 and
2). A second PET/CTA scan was performed, which
showed a periprosthetic mitral fistula, no evidence of
infection of the aortic prosthetic valve and no significant
changes at the aortic arch graft findings compared with
the first scan (Fig. 3). Daptomycin (10 mg/kg/day) was
added to cefazolin with negative blood cultures and the
patient was discussed again by the Endocarditis Team.
Since the findings were not conclusive of infection and
the surgical risk of a reintervention was very high, it was
decided to maintain antibiotic treatment.

Fig. 1: Transoesophageal Echocardiograms. Mitral valve before and after surgery; (A) Transoesophageal echocardiogram at initial diagnosis.
Muitral valve large and mobile vegetation (asterisk); (B, C) Transoesophageal echocardiogram after surgery with and without colour
revealing an inferoseptal mitral periprosthetic dehiscence with moderate mitral regurgitation (asterisk); AML: Anterior Mitral Leaflet;
LA: Left Atrium; LV: Left Ventricle; MVP: Mitral Valve Prosthesis; RA: Right Atria; RV: Right Ventricle

Fig. 2:

Transoesophageal Echocardiograms of the aortic arch graft; (A) Transoesophageal echocardiogram at initial diagnosis. Mitral

valve large and mobile vegetation (asterisk); (B, C) Transoesophageal echocardiogram after surgery with and without colour
revealing an inferoseptal mitral periprosthetic dehiscence with moderate mitral regurgitation (asterisk); AML: Anterior Mitral
Leaflet; LA: Left Atrium; LV: Left Ventricle; MVP: Mitral Valve Prosthesis; RA: Right Atria; RV: Right Ventricle
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Fig. 3: 18F-FDG-PET/CTA at initial presentation and after cardiac surgery; (A) Cardiac PET/CTA before surgery showing intense
mitral valve FDG uptake (asterisk) associated with a large vegetation (arrow). (B) PET/CTA also depicts FGD uptake in the
aortic arch graft (asterisk) without perigraft inflammatory signs. (C) PET/CTA after surgery shows intense focal posterior
periprosthetic mitral FDG uptake (asterisk). (D) Similar FGD uptake is seen in the aortic arch graft (asterisk), without relevant
changes compared with the initial test; AA: Ascending Aorta; AG: Aortic Graft; AP: Aortic Prosthesis; DA: Descending Aorta;
MP: Mitral Prosthesis; MV: Mitral Valve

eFever and heart failure \
*Blood cultures positive for MSSA
Cefazoline 2g/8 hours is initiated
*TEE: very large and mobile vegetation attached to the mitral valve, moderate mitral regurgitation and severe aortic

regurgitation. Also, presence of a mobile mass in the aortic arch graft

*PET/CTA: confirms mitral valve endocarditis, rules out aortic valve endocarditis and inconclusive results regarding
the aortic arch graft

e Patient develops progressive heart failure
*The ET refers the patient for urgent cardiac surgery. It is decided not to intervene in the aortic graft
e Cardiac surgery is performed with aortic and mitral valve replacement with two mechanical prosthesis

*From the 5t day after the surgery the patient develops fever again. Blood cultures positive for MSSA

*TEE: periprosthetic mitral regurgitation and significant increase in the mobile mass size at the aortic arch graft
*PET/CTA: no significant changes at the aortic arch graft

eDaptomycin 10mg/kg/day is added to cefazolin

*ET decides to maintain antibiotic treatment with close clinical and imaging follow up

VAN

eCompletes a total of 8 weeks of antibiotic therapy
*Remains asymptomatic with no signs of relapse of the disease

/ *The patient evolved satisfactorily and is discharged with outpatient parenteral antibiotic treatment

Fig. 4: Diagram of patient’s evolution; ET: Endocarditis Team; MSSA: Methicillin-susceptible Staphylococcus aureus; PET/CTA:
18F-Fluorodeoxyglucose Positron Emission Tomography/Computed Tomography Angiography; TEE: Transesophageal
Echocardiogram

The patient recovered satisfactorily in the following valve. He had no more fever spikes and all blood
weeks with progressive decrease in size of the image of cultures were negative. He was discharged home to
the aortic arch, stabilization of the mitral regurgitation continue with outpatient parenteral antibiotic therapy
and no evidence of infection of the aortic prosthetic with cefazolin for 8 weeks. Five months after the initial
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diagnosis and two months after the end of the antibiotic
treatment, the patient remains asymptomatic with no
signs of relapse of the infection (Fig. 4).

Discussion

We present a case of a young patient with IE
requiring complex medical and surgical decision-
making that reinforces the role of the Endocarditis Team
(Habib et al., 2015; Baddour et al., 2015). First, the
patient had acute IE with a large vegetation and severe
valvular and paravalvular lesions. It is known that
patients with large vegetations have high embolic risk
(Hubert et al., 2013) and in patients with severe valvular
disease, urgent surgery is associated with a lower risk of
embolization (Kang et al., 2012). However, in our case
surgery was initially delayed to elucidate if the aortic
arch graft was also infected.

The 18F-FDG-PET/CTA scan is a useful tool to
rule-out or confirm the diagnosis of IE in possible
prosthetic valve endocarditis or intracardiac device
infection (Pizzi et al., 2015). Furthermore, infected
aortic grafts may display focal and intense FDG uptake
that may be associated with perigraft soft tissue
reaction, so PET/CTA could also improve the diagnosis
in some of these scenarios (Mitra et al., 2018; Erba et al.,
2019). However, in some cases with suspected aortic
graft infection the results of the PET/CTA can be
inconclusive as in our case.

Aortic graft infection is an infrequent but serious
complication with an infection rate of 1 to 5%. The most
frequent pathogens are Coagulase-negative staphylococci
and Staphylococcus aureus (Wilson et al., 2016). If it is
feasible, surgery is the optimal treatment although there is
some evidence that in patients with high surgical risk who
would require complex surgery as in our case, prolonged
antibiotic therapy could be a reasonable alternative
(Ramos et al., 2016; Garcia-Arribas et al., 2021). Since
we could not confirm the diagnosis of aortic graft
infection and considering the extreme risk of an aortic
arch surgery and the satisfactory evolution with the
antibiotic treatment, we decided to maintain prolonged
antibiotic treatment in our patient with good results.
Although the evidence regarding the efficacy of a
combination treatment with daptomycin and a p-lactam in
MSSA bacteremia is scarce, this treatment has been used
as salvage therapy with success in patients with persistent
or complicated bacteremia, as in our case (Gudiol et al.,
2017; Moise et al., 2013).

Conclusion

This case illustrates the importance of the Endocarditis
Team when it comes to difficult decisions regarding
diagnosis and management of a disease with challenging
scientific evidence.
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