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INTRODUCTION

Prosthetic infective endocarditis (IE) in post–transcatheter aortic
valve replacement (TAVR) patients has been reported to occur in
0.5%–3.1% of the patients within 1 year.1 IE is associated with
mortality as high as 37%.2 Most patients present with fever or
acute congestive heart failure. Definitive diagnosis of IE can be
made by major Duke criteria with positive blood cultures and ev-
idence of endocardial involvement.3 Echocardiography is a key
part of the evaluation of IE. In the case of TAVR valves, two-dimen-
sional (2D) transthoracic echocardiography (TTE) and transeso-
phageal echocardiography (TEE) for visualization of vegetations
can be challenging, with reduced sensitivity due to shadowing
created by the prosthesis. Advances in three-dimensional (3D)
echocardiography have enabled better spatial resolution and visu-
alization of cardiac structures, allowing the identification of any
valvular vegetations, abscesses, or nodules. We present the case
of a patient, 3 years after TAVR, who presented with positive blood
cultures and transient neurologic changes. Neither 2D TTE nor 2D
TEE achieved diagnostic visualization of the TAVR valve, because
of acoustic shadowing created by the valve stent. However, 3D
TEE did demonstrate a mobile vegetation on one of the leaflets,
confirming the diagnosis of IE.
CASE PRESENTATION

A 97-year-old woman had undergone TAVR (25-mm SAPIEN valve;
Edwards Lifesciences, Irvine, CA) 3 years before admission. She had a
medical history of hypertension, atrial fibrillation, peripheral vascular
disease, and diastolic heart failure. In October 2016 she presented to
the hospital with chills, fever, and acute kidney injury. Although two
blood cultures returned positive results for Streptococcus mitis, no
source of infection was identified, and echocardiography, which
had been done 2 weeks previously, was not repeated. Antibiotics
were discontinued after a 10-day course of treatment. Oneweek later,
the patient presented to the hospital with transient right-sided face,
arm, and leg weakness. Upon arrival to the hospital, her symptoms
had improved. On examination, heart rate was 88 beats/min, blood
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pressure was 147/88 mm Hg, and body temperature was 36.9 C.
She was alert and oriented, with mild receptive aphasia and
generalized weakness. On cardiac examination, she had a soft systolic
murmur at the right upper sternal border and no diastolic murmur.
Lungs were clear to auscultation. No lower extremity edema or jugu-
lar venous dilatation was noted.

Blood cultures were again positive for the same organism.
Electrocardiographic findings were unchanged from prior examina-
tions, with sinus rhythm and right bundle branch block (Figure 1).
Magnetic resonance imaging of the brain and magnetic resonance
angiography of the head were negative for an acute ischemic event.
Two-dimensional TTE showed normal left ventricular function, with
an ejection fraction of 64%, mild to moderate mitral regurgitation,
trivial aortic regurgitation, and normal aortic bioprosthesis function
with mean gradient of 12 mm Hg (Figure 2, Videos 1–3). These
echocardiographic findings were similar to the findings on echocar-
diography 1 month previously. There was no increase in aortic
regurgitation, and no new mass lesions or vegetations were de-
tected. Precise visualization of the TAVR valve leaflets was limited
because of acoustic shadowing. Two-dimensional TEE did not
show any mobile vegetations (Figure 3, Videos 4–8), but 3D TEE
did show abnormal thickening and a mobile vegetation on one of
the leaflets of the TAVR valve (Figure 4, Videos 9–11). The organism
was sensitive to penicillin and ceftriaxone, and the patient was
treated with ceftriaxone 2 g/d for 8 weeks. Blood cultures drawn
1 month after cessation of antibiotic therapy were negative. Two-
dimensional TTE was performed 6 months after completion of ther-
apy, and nonspecific thickening of the bioprosthetic aortic valve
leaflets was noted, with mild central and paravalvular regurgitation
(Videos 12–15).
DISCUSSION

The diagnosis of IE hinges on the findings of blood culture positiv-
ity with an organism known to be associated with endocardial
infection and visualization of endocardial infection by echocardi-
ography or other imaging modalities. Visualization of endocardial
infection is especially challenging in prosthetic valve endocarditis
and is made more difficult in TAVR valves, which have greater
amounts of prosthetic material in the supra- and infravalvular re-
gions, worsening acoustic shadowing during echocardiographic
examination. In the two largest collections of cases, positive echo-
cardiographic findings on TEE were identified in only 58.3%4 or
55%5 of cases. Our report suggests that the use of 3D TEE may
improve the yield in suspected cases with typical bacteriologic
findings. Importantly, the use of 3D imaging was documented
in non-TAVR prosthetic endocarditis by Liu et al.,6 who compared
2D TTE with 3D TTE for the diagnosis of IE on the basis of three
155

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
http://crossmark.crossref.org/dialog/?doi=10.1016/j.case.2017.05.002&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://dx.doi.org/10.1016/j.case.2017.05.002


Figure 1 Admission electrocardiogram shows normal sinus rhythm with right bundle branch block.

Figure 2 (A) Aortic valve continuous-wave Doppler. (B) Parasternal short-axis view of bioprosthetic aortic valve. AV, Aortic valve;
LA, left atrium; RA, right atrium; RV, right ventricle.

Figure 3 Two-dimensional TEE showing long axis of the aortic valve on the left and short axis on the right. Ao, Aorta; LA, left atrium.
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Figure 4 Three-dimensional TEE showing long axis of the aortic
valve, with the white arrow pointing to elongated mobile vegeta-
tion originating from the aortic valve leaflets. Ao, Aorta; LA, left
atrium.

Table 1 Major and minor criteria used in the proposed
modified Duke criteria for the diagnosis of IE

Major criteria Minor criteria

Positive blood cultures (two

separate cultures) of typical
microorganisms

� Viridans streptococci,

Streptococcus bovis,
HACEK group,

Staphylococcus aureus

� Community-acquired

enterococci in the absence
of a primary focus

� Single positive blood culture

for Coxiella brunetti or

anti–phase 1 IgG antibody
titer >1:800

Predisposing heart condition

History of injection drug use

Immunologic phenomena

� Glomerulonephritis
� Osler nodes

� Roth spots

� Rheumatoid factor positivity

Evidence of endocardial

involvement by one of
these modalities

� Echocardiography positive

(TTE or TEE)

� Paravalvular lesions by
cardiac CT

� Abnormal activity around the

prosthetic valve by 18F-FDG

PET/CT (if prosthesis is
>3 mo postimplantation)

Vascular phenomena

� Major arterial emboli
� Septic pulmonary infarcts

� Mycotic aneurysm

� Intracranial hemorrhage

� Conjunctival hemorrhage
� Janeway lesions

Microbiologic evidence not

meeting major criteria

� Positive blood cultures of

atypical organism
� Serologic evidence of active

infection with typical

organism

Fever >100.4�F/38�C

CT, Computed tomography; FDG, fluorodeoxyglucose; HACEK,

Haemophilus spp, Actinobacillus, Cardiobacterium hominis, Eikenella
corrodens, and Kingella spp; IgG, immunoglobulin G; PET, positron

emission tomography.
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parameters: presence of mobile nodules, focal thickening of valve
leaflets, and uneven surfaces on valve leaflets. Mobile nodules
were detected by 3D TEE with sensitivity of 83%, compared
with 0% by 2D TEE. Elsewhere, Berdejo et al.7 evaluated 60 pa-
tients with the diagnosis of IE by 2D TEE and 3D TEE for the
size of vegetations and occurrence of embolic events. The positive
predictive value increased from 59.1% to 65.2% with the use of
3D TEE for a determination of maximum length of vegetation
$20 mm.

The estimated incidence of bioprosthetic valve endocarditis is
about 0.45% per year, based on a 10-year retrospective study.8

The overall incidence of IE has been reported as high as 2.1% per
year and 3.1% in the first year after TAVR in a series by Olsen et
al.5 The most common presenting symptoms are fever in 80.4%
of patients and acute heart failure in 40%.1 The modified Duke
criteria used for the diagnosis of endocarditis are divided into major
and minor criteria, as shown in Table 1.3,9 Two major criteria are
required for a definitive diagnosis of endocarditis: two positive blood
cultures with microorganisms known to cause IE and demonstration
of IE by an imaging modality (echocardiography, 18F-fluorodeoxy-
glucose positron emission tomography–computed tomography
[CT], or cardiac CT).9 Definitive diagnosis of IE can also be made
with one major and three minor criteria or five minor criteria.
Echocardiography is recommended as the first-line imaging modality
in the diagnosis of IE. Echocardiographic diagnostic criteria include
presence of vegetation, abscess, pseudoaneurysm, or new dehis-
cence of a prosthetic valve. Multislice cardiac CT allows the detec-
tion of abscesses, pseudoaneurysms, fistula formation, and
prosthetic valve dehiscence. Fluorine-18-fluorodeoxyglucose posi-
tron emission tomography can be used to detect abnormal activity
around the site of prosthetic valve implantation for prostheses im-
planted >3 months earlier. Both multislice cardiac CT and 18F-fluo-
rodeoxyglucose positron emission tomography can be used when
the diagnosis of IE remains unclear.9,10 The most common organ-
isms identified are coagulase-negative staphylococci (24.5%),
Staphylococcus aureus (20.8%), and enterococci (20.8%).4 Diagnosis
of IE by 2D TTE can be challenging because of acoustic shadowing
of the prosthetic valve. Our case illustrates the value of 3D TEE to
detect mobile vegetations and allow a definitive diagnosis of pros-
thetic endocarditis in TAVR patients. As shown in this case report,
the use of 3D TEE resulted in definitive diagnosis of IE and proper
antibiotic therapy.

CONCLUSION

In cases of suspected IE, especially in patients with prosthetic valves, it
is imperative to evaluate using different imaging modalities, including
3D echocardiography, as this will allow superior spatial-temporal
perspective, improving visualization of the valve leaflets, struts, and
associated vegetations. Inadequate evaluation of the valves can result
in misdiagnosis of IE and lead to complications and potentially death.
SUPPLEMENTARY DATA

Supplementary data related to this article can be found at http://dx.
doi.org/10.1016/j.case.2017.05.002.
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