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Abstract

Infective endocarditis, a potentially fatal condition and a serious public health problem can be
difficult to diagnose due to non-specific symptoms. Thus, the multidisciplinary approach to this
pathology by the Endocarditis Team is essential for optimizing management and reducing
mortality. Echocardiography is the main way to diagnose an infective endocarditis. Coronary CT
angiogram is an alternative to invasive coronary angiography for the preoperative evaluation of
the coronary status in patients with aortic valve affected by the infectious process. We hereby
present the case of a 45-year-old patient known with a bicuspid aortic valve, diagnosed with
mitral valve and aortic valve infective endocarditis, complicated with valvular ruptures and
severe bivalvular regurgitation 5 months after the onset of an intermittent febrile syndrome,
identified and treated as bronchopneumonia in another hospital.

Methods: Multimodal imaging helps to confirm the diagnosis. Echocardiography, both
transthoracic and transesophageal, is the main diagnostic method. Coronary CT angiogram
reveals severe bicoronary lesions with "high risk" atheroma plaques.

Results: After a complex double valve replacement with mechanical prostheses, two aorto-
coronary bypass and prosthetic aortic replacement of the ascending thoracic aorta, the result
was excellent and the patient was discharged without clinical symptoms of heart failure at rest
and during exertion. At the 1-month postoperative follow-up the patient had no symptoms and
the transthoracic echocardiography showed the improvement of the systolic dysfunction of the
left ventricle.

Conclusions: Multimodal imaging plays an extremely important role in the diagnosis of
infective endocarditis and associated pathologies. Although the surgical risk is very high in this
type of interventions, the patients can well overcome the operative moment and can be quickly
socio-professionally reintegrated. The multidisciplinary evaluation of these complex patients is
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mandatory to find the best management strategy for such cases.
Keywords: infective endocarditis, vegetation, multimodal imaging, endocarditis team, febrile
syndrome, cardiac surgery

Rezumat

Endocardita infectioasa, afectiune cu potential fatal si o serioasa problema de sanatate
publica, poate fi uneori greu de diagnosticat din cauza simptomelor nespecifice. Astfel,
abordarea multidisciplinara a acestei patologii de catre Endocarditis Team este esentiala
pentru optimizarea managementului si reducerea mortalitatii. Ecocardiografia este elementul
principal din imagistica multimodala pentru diagnosticul endocarditei infectioase. Angio-CT
coronarian reprezinta o alternativa a coronarografiei pentru evaluarea statusului coronarian
preoperator la pacientii cu valva aortica afectata de procesul infectios. Aceasta lucrare
prezinta cazul unui barbat in varsta de 45 de ani, cu valva aortica bicuspida, care la distanta de
5 luni de la debutul unui sindrom febril intermitent, identificat si tratat ca bronhopneumonie
intr-un alt spital, este diagnosticat cu endocardita infectioasa a valvelor mitrala si aortica,
complicata cu rupturivalvulare si regurgitari bivalvulare severe.

Metode: Imagistica multimodala contribuie la confirmarea diagnosticului. Ecocardiografia,
atat transtoracica, cat si cea transesofagiana reprezinta metoda principala de diagnostic.
Efectuarea angio-CT coronarian releva leziuni bicoronariene severe, cu placi de aterom
“high risk”.

Rezultate: Dupa o interventie chirurgicala complexa de inlocuire bivalvulara cu proteze
mecanice, dublu by-pass aorto-coronarian si protezare de aorta ascendenta, rezultatul a fost
unul foarte bun, pacientul externandu-se fara fenomene clinice de insuficienta cardiaca in
repaus si la efort. La controlul cardiologic de la 1 luna postoperator pacientul afirma disparitia
completa a simptomatologiei, iar ecocardiografia transtoracica confirma ameliorarea functiei
sistolice de ventricul stang.

Concluzii: Imagistica multimodala joaca un rol extrem de important in diagnosticarea
endocarditei infectioase si a patologiilor asociate. Desi riscul chirurgical este foarte ridicat in
cazul interventiilor de asemenea amploare, pacientii adecvat selectati pot depasi cu bine
momentul operator si se pot reintegra socio-profesional in foarte scurt timp. Evaluarea
multidisciplinara a acestor pacienti complecsi este obligatorie pentru a gasi cea mai buna
strategie de gestionare a unor astfel de cazuri.

Cuvinte cheie: endocardita infectioasa, vegetatie, imagistica multimodala, sindrom febril,
chirurgie cardiaca.
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Introduction

Infective endocarditis is a life-threatening
condition and a major public health problem ©.
It is a challenging diagnosis due to various
clinical presentation that can be confusing.
Diagnosing and treating this condition can be
more difficult as the complications are
numerous. Thus, we need a multidisciplinary
team, the Endocarditis Team, to cooperate for
optimization of the management of these
patients and to reduce mortality®.

Multimodal imaging has spread nowadays and
became essential for patients suspected of
infective endocarditis. The positive diagnostic
is based on the Duke criteria that position
echocardiography as the first line of imaging
investigations. 3D echocardiography allows
the accurate measurement of large vegeta-
tions, but the detection of small and highly
mobile ones is limited by the reduced spatial
and temporal resolution®.

According to European guidelines, invasive
coronary angiography is recommended as part
of the preoperative protocol in cardiac surgery,
but in patients with aortic valve infective
endocarditis it is necessary to perform other
imaging techniques to evaluate the coronary
status due to the increased risk of emboli-
zation of the vegetations “.

CT coronary angiogram is a radiological
investigation that can provide details about
the status of the coronary arteries and the
great vessels, as well as about the valves and
cardiac cavities®.

Case description

We present the case of a 45-year-old patient
with preexisting cardiovascular risk factors
(hypertension, dyslipidemia) known with
bicuspid aortic valve, mild aortic regurgitation
and ascending aortic aneurysm since 2017.
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Initially he was admitted in another hospital in
April 2024 for an intermittent febrile syndrome
accompanied by cough, asthenia and myalgias
and diagnosed with bronchopneumonia for
which he was treated with intravenous
empirical antibiotherapy (ceftriaxone +
gentamicin + metronidazole) for 2 weeks and
then he was discharged.

Five months after his initial admission the
symptoms did no improve and the patient
presented in our Department of Internal
Medicine with dyspnea, asthenia, fatigue,
sweating and weight loss.

At admission, BP and HR were within normal
limits. Physical examination reveals a diastolic
murmur grade V/VI in the aortic area, systolic
murmur grade IV/VI in the mitral area and
turgid jugular veins.

Laboratory tests showed a markedly increased
NT-proBNP (4435 pg/mL), high level of high
sensitive troponin | (14 pg/mL), mild
hypercolesterolemia (LDL-cholesterol 108
mg/dl). The ECG shows sinus rhythm, 1*
degree atrio-ventricular block, amputated R
waves in V1-V2 and negative, large T waves in
the antero-lateral territory (Figure 1). Cardio-
pulmonary radiography showed an enlarged
heart transverse diameter and bilateral apical
and basal pachypleuritis (Figure 2). Transtho-
racic echocardiography detects severely
dilated LV with mild systolic dysfunction
through diffuse hypokinesia, severe organic
aortic regurgitation through rupture and flail of
the posterior cusp, bicuspid aortic valve with
raphe between RCC-LCC, a mass attached to
the posterior cusp suggestive of vegetation,
severe organic mitral regurgitation possibly
due to perforation of the AMV (Figure 3) and
ascending aorta aneurysm (53 mm,
respectively 29 mm/m?).

Transesophageal echocardiography confirms
the data obtained from transthoracic
echocardiography (Figure 4 and Figure 5).
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Considering high embolic risk of invasive
coronary angiography due to the presence of
vegetation attached to aortic valve, we
decided according to the recommendations of
the European guidelines to perform a CT
coronary angiogram which confirms the
dilation of the ascending aorta, perforated
anterior mitral leaflet, bicuspid aortic valve
type | with RCC+LCC fusion, the presence of
filiform vegetation at the LVOT level and mildly
reduced LVEF (48%) (Figure 6).

It also detects a moderate-increased coronary
calcium score (136 HU), with atheroma
plagues and severe stenoses at the level of
LAD I-ll and RCA I-ll (Figure 7). According to all
the clinical, paraclinical and imaging data, the
diagnosis of infective endocarditis with
bivalvular involvement is outlined and the
patient is referred to the cardiovascular
surgery department.

The intraoperative aspect highlights ascending
aorta aneurysm and important changes
following the infectious process involving the
bicuspid aortic valve and the mitral valve, with
rupture of the posterior aortic cusp and
vegetations attached to both cusps,
respectively an opening on the atrial side of the
anterior mitral leaflet which bifurcates towards
the ventricular side (Figure 13). Surgical
intervention of mechanical aortic valve repla-
cement (Medtronic Open Pivot 27) and mecha-
nical mitral valve replacement (Medtronic
Open Pivot 31), prosthetic replacement of the

ascending thoracic aorta (Gelweave 32) and
double coronary artery bypass graft with LIMA-
LAD and A0-SVG-RCA is performed. The
microbiological tests of the resected valves
were negative to microbial flora.

The postoperative recovery of the patient was
slowly favorable, being discharged on the 12th
postoperative day with normo-functioning
prostheses, RV with preserved longitudinal
function and LV with severe systolic
dysfunction (Figure 14) in the context of a
complete left bundle branch block (Figure 15)
with asynchronous contraction, but without
clinical phenomena of heart failure at rest or
during mobilization. Pharmacological
treatment was recommended according to the
current guidelines (acenocoumarol 4 mg
depending on the INR, sacubitril/valsartan
24/26 mg twice a day, dapagliflozin 10 mg per
day, bisoprolol 2.5 mg per day, furosemide 40
mg per day, spironolactone 25 mg per day,
aspirin 75 mg per day, atorvastatin 40 mg per
day and pantoprazole 40 mg per day).
Considering the absence of fever, the negative
blood cultures and no inflammatory syndrome,
antibiotic treatment was not considered
necessary.

At the 1-month postoperative follow-up the
patient had no symptoms and good exercise
tolerance. Transthoracic echocardiography
showed the improvement of the systolic
function of the left ventricle (calculated LVEF
42%), without other significant changes.
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Figure 1. Preoperative ECG Figure 2. Cardio-pulmonary radiography
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Figure 3. Transthoracic
echocardiography (TTE),
parasternal long axis (PLAX) -
dilated LV (a); severe aortic
regurgitation with eccentric jet
occupying the entire LVOT (b);
severe mitral regurgitation with
jet through the body of the
anterior mitral cusp (c).
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Figure 4. Transoesophageal
echocardiography (TEE) - dilated
aortic annulus, bicuspid aortic valve,
fusion of RCC and LCC cusps and
raphe at 2 o'clock (a); mobile mass
visible in LVOT with an echostructure
similar to that of the cusp, possible
ruptured cusp aneurysm with
attached vegetation (arrow) and
severe aortic regurgitation with
eccentric jet (b); ruptured aneurysm
of anterior mitral leaflet (x) and
severe mitral regurgitation with a
thick jet through the aneurysm (c).

o 40 m
b

79 bpm

Figure 5. TEE 3D True View mode - an opening of the mitral valve atrial side (arrow) (a); 2 openings
of the mitral valve ventricular side (arrow) (b).
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Figure 6. CT coronary angiogram - ascending aorta aneurysm (a); anterior mitral valve
perforation (b); type I bicuspid aortic valve and filiform vegetation protruding into LVOT (c).
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Figure 7. CT coronary
angiogram (a)(b) + 3D
reconstruction (c)(d)-
diffuse atheromatous
infiltration with atheroma
plaques with "high risk"
characteristics - mixed
plaques, predominantly
hypodense with
concentric remodeling
which causes 70-80%
stenosis of LAD I-Il and
RCA I-l.
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Figure 8. Intraoperative resected parts - 2 openings of the
mitral valve ventricular side (a) - arrow; 1 opening of the mitral
valve atrial side (b) - arrow; anterior and posterior aortic
cusps; the anterior cusp has a raphe between the LCC-RCC; a
rupture and a vegetation seen on the posterior cusp (c).
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Discussion

A study that aimed to evaluate risk factors for
coronary heart disease in patients under 45-
year-old, demonstrated that family history,
smoking, hypertension, dyslipidemia, high
body mass index and diabetes are the main
factors involved®. The first particularity of our
case is the identification of two cardiovascular
risk factors for coronary artery disease (arterial
hypertension well controlled with only one
antihypertensive medication and dyslipi-
demia, with an LDL-cholesterol value of only
108 mg/dL). In contrast to the low number of
cardiovascular risk factors in a young patient,
severe bicoronary lesions classified in CAD-
RADS 4A/HRP/P2 were identified by CT
coronary angiogram.

The second particularity of this case is the
association of coronary artery disease with
aortic infective endocarditis. The European
guideline since 2023 recommend to do an CT
coronary angiogram to investigate the
coronary arteries as a step of preoperative
protocol. According to the CADIE study that
analyzed the incidence and prognostic impact
of CAD in patients with infective endocarditis,
CAD is frequently found in these patients and
also it is associated with in-hospital mortality,
myocardial infarction, renal failure and heart
failure. Also, the study mentioned that
screening for coronary atherosclerotic disease
was performed less frequently in the case of
aortic valve involvement in the infectious
process"”.

Endocarditis team, an entity still not well
known in many countries of the world, can be
quite difficult to achieve, because it requires a
very good collaboration between many
departments . Although the concept of
Endocarditis team was introduced quite
recently in the 2023 European guideline “,
clinicians did not receive many directions to
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help them in the creation and proper
functioning of this group®.

In the first systematic review and meta-
analysis published in 2023 and evaluating the
impact of the multidisciplinary team in the
management of infective endocarditis, it was
demonstrated the existence of a significant
association between the Endocarditis team
and the improvement of short-term mortality
of these patients “”. Regarding the case we
presented, we believe that we managed to
collaborate with all departments in a short
period of time and obtained the best result for
our patient.

Conclusion

Infective endocarditis, a real public health
problem worldwide, is a condition with high
morbidity and mortality, which can produce
multisystemic complications and even death.
Therefore, the crucial role of multimodal
imaging in the evaluation and management of
these patients is outlined, with the aim of
reducing mortality.

Our case demonstrated once again that the
use of multiple imaging techniques is
essential both in formulation of the diagnosis
of infective endocarditis, and for the
evaluation of the coronary arteries by CT
coronary angiogram, when the benefits of
performing invasive coronary angiography
exceed therisks. Although at the first view the
cardiovascular risks of some patients seem to
be reduced, we may have surprises following
the investigations.

However, with a multidisciplinary team made
up by cardiologist, internist, radiologist,
infectious disease specialist, we can diagnose
complex pathologies and with the help of very
experienced cardiovascular surgeons we can
treat extremely difficult cases, so that there is
a happy ending for the team, but especially
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for the patients. In conclusion, the pacient we
presented underwent a complex and high risk
surgical intervention, but was discharged and
recovered in a relatively short time, so that
socio-professional reintegration was achieved
very quickly.
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