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Introduction

Transcatheter aortic valve implantation (TAVI) has 
emerged as an excellent alternative therapeutic option 
to surgical aortic valve replacement (SAVR) in high-
risk or inoperable patients who are suffering from severe 
symptomatic aortic valve disease (1). Prosthetic valve 
endocarditis (PVE) is a life threatening condition. A few 
cases having successful SAVR after TAVI were reported. 
TAVI-PVE has in general been treated conservatively due 
to the inherent high operative risk (2). Thus, there is no 
established consensus on the management of this patient 
category (3). The prevalence of endocarditis in patients 
with a prosthetic valve has ranged from 1% to 6% with 
an incidence of 0.3% to 1.2% within the first year after 
intervention (4,5). The causative microorganisms typically 
are staphylococci, streptococci and enterococci (4).

Case presentation

An 80-year-old woman with diabetes mellitus, chronic 
obstructive lung disease, steroid treated gout arthritis, 

atrial fibrillation with concomitant anticoagulation 
treatment, profuse atherosclerosis of the ascending aorta 
underwent according to the standard local TAVI protocol 
successfully transfemoral TAVI with an Edwards-Sapien 
XT 23 mm valve (Figures 1-3). The in-hospital course 
was uneventful and the patient was discharged home 
three days after the procedure. At two months routine 
follow-up the patient reported significantly relief of 
symptoms, and transthoracic (TTE), transesophageal 
(TEE) echocardiography, and heart computed tomography 
(HCT) revealed a normal left ventricular ejection fraction 
(LVEF), and proper implantation of the transcatheter 
heart valve (THV) prosthesis without evidence of cusp 
anatomy or function abnormalities. Three months after the 
TAVI procedure, the patient received dental treatment. 
According to local practice, endocarditis prophylactics 
were not administered. Over the subsequent 3 weeks, the 
patient developed recurrent fever, abdominal pain, nausea, 
diarrhoea, and vaginal bleeding. Urine cultures, blood 
examinations, cystourethroscopy, ultrasound examinations, 
abdominal CT and endometrial biopsy were normal. 
TTE and TEE was performed twice without signs of 
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malfunctioning of the THV or signs of PVE. One month 
later enterococcus faecalis growth sensitive for vancomycin 
and ampicillin was documented in blood cultures. She 
was on vancomycin then. A 6-week-long treatment with 
antibiotics was commenced. Repeated TEE revealed a 
6-mm large vegetation on the TAVI prosthesis (Figure 4).  
A week later the patient became septic, had abdominal 
pain, respiratory and renal insufficiency, intermittent 
ventricular tachycardia, temporary convulsions and 
disorientations. CT revealed large spleen infarction and 
multiple small cerebral emboli. TEE showed moderate 
reduced LVEF to 45%, as well as increased size of the 
vegetations and aortic prosthesis insufficiency (Figures 5-7).  
Despite her high risk, surgical treatment with replacement 
of the transcatheter Edwards-Sapien XT device was 
performed. In Moderate hypothermia the heart was 
stopped by retrograde cardioplegia. The device was 
correctly positioned. Vegetations were clearly identified 

Figure 1 3-D cardiac CT reveals profuse atherosclerosis of the 
ascending aorta prior to transcatheter aortic valve implantation (6). 
Available online: http://www.asvide.com/articles/1191

Figure 4  TEE reveals transcatheter aortic valve leaflets 
vegetations. TEE, transesophageal echocardiography.

Figure 2 HCT demonstrates proper implantation of Edwards-
Sapien XT Transcatheter heart valve prosthesis (7). HCT, heart 
computed tomography. 
Available online: http://www.asvide.com/articles/1192

Figure 5 HCT shows well positioned transcatheter valve 
prosthesis, and prosthetic valve vegetations (9). HCT, heart 
computed tomography. 
Available online: http://www.asvide.com/articles/1194

Figure 3 3-D cardiac CT shows profuse atherosclerosis of the 
ascending aorta and properly implanted transcatheter heart valve 
prosthesis without anatomical abnormalities (8). 
Available online: http://www.asvide.com/articles/1193

 

Video 1. 3-D cardiac CT reveals profuse 
atherosclerosis of the ascending aorta prior 

to transcatheter aortic valve implantation
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Video 2. HCT demonstrates proper 
implantation of Edwards-Sapien XT 
Transcatheter heart valve prosthesis
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Video 3. 3-D cardiac CT shows profuse 
atherosclerosis of the ascending aorta and 

properly implanted transcatheter heart valve 
prosthesis without anatomical abnormalities
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Video 4. HCT shows well positioned 
transcatheter valve prosthesis, and 

prosthetic valve vegetations
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on all three cusps and there was a leak (Figure 8). To avoid 
damage to the surrounding structures, we excised the three 
infected leaflets first and then the stent was crumpled 
and bent and twisted for safe removal (Figure 9). There 
were no vegetations on the calcified native valve. The 
annulus was decalcified before implanting a Carpentier-
Edwards Perimount 23 mm bioprosthesis (Figure 10). No 
bacterial DNA was found. Echocardiography revealed a 
well-positioned aortic valve prosthesis without leakage 
and normal left ventricular systolic function. She received  
6 weeks intravascular vancomycin treatment. At the 
routine 1, and 3 months follow-up the patient was 

Figure 6 TEE demonstrates moderate reduced LVEF, vegetations 
and aortic prosthesis insufficiency (10). TEE, transesophageal 
echocardiography; LVEF, left ventricular ejection fraction. 
Available online: http://www.asvide.com/articles/1195

Figure 7 TEE demonstrates increased size of the vegetations on 
the transcatheter aortic valve prosthesis (11). TEE, transesophageal 
echocardiography. 
Available online: http://www.asvide.com/articles/1196

Figure 8 Perioperative picture demonstrates multiple vegetations 
attached to transcatheter prosthetic valve leaflets (arrow).

Figure 9 To avoid damage to the surrounding structures and 
efficiently extract the prosthesis, we excised the infected leaflets 
first and then the stent was crumpled and twisted for a safe 
removal.

 

Video 5. TEE demonstrates moderate 
reduced LVEF, vegetations and aortic 

prosthesis insufficiency
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Video 6. TEE demonstrates increased size 
of the vegetations on the transcatheter 

aortic valve prosthesis
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doing well. Multi-imaging with HCT, TTE and TEE 
echocardiography demonstrated a well-positioned aortic 
valve prosthesis (Figure 11).

Discussion

The first successful animal TAVI, which was accomplished 
at our institution in 1992 led to TAVI application in human 
in 2002 and TAVI was acknowledge as an alternative 
treatment to SAVR in high-risk patients with aortic valve 
stenosis (2). Although more than 800,000 TAVI procedures 
have been performed worldwide, only a few cases of TAVI-

PVE have been reported, with an incidence of 0 to 2.3% 
of patients enrolled in large TAVI cohorts within the first 
three years of follow-up (Table 1) (4,16,19). Amat-Santos 
et al. described the most frequent causal microorganisms 
as coagulase-negative staphylococci (24%), staphylococcus 
aureus (21%) and enterococci (21%) and positive vegetation 
findings in 77% (prosthesis valve leaflets 39%, stent frame 
17%, mitral valve 21%). At least one complication such as 
congestive heart failure, stroke, respiratory insufficiency, 
pneumonia and sepsis was seen in 87% of PVE patients. 
The associated in hospital mortality rate was 47% (3). 
A modified Duke criterion has been used to confirm the 
diagnosis of TAVI-PVE (20). The predisposing factors 
mentioned in the reports are advanced age >80 years, 
high-risk for conventional surgery, multiple comorbidities 
as diabetes, renal failure, moderate paravalvular aortic 
regurgitat ion,  suboptimal  device  posi t ion (more 
than 6 mm into the left ventricular outflow tract) (21), 
immune-compromised, bacteraemia reactivation, history of 
myocardial infarction, mitral regurgitation, valve prosthesis 
and coronary artery bypass grafting. The blood cultures 
can be positive for enterococcus faecalis, streptococcus, 
Escherichia coli, and methicillin-resistant staphylococcus 
aureus (MRSA).  PVE has  been observed in both 
transfemoral and transapical TAVI. Access type, procedure-, 
fluoroscopy length, and contrast amount have no effect on 
development of PVE (20) The lack of antibiotic prophylaxis 
during surgical procedures, dental treatment, and coloscopy 
is discussed as a predisposition for PVE development 

Figure 10 Extracting the prosthesis, the annulus was decalcified 
and a Carpentier-Edwards Perimount 23 mm bioprosthesis was 
implanted.

Figure 11 Post SAVR TEE demonstrates well positioned aortic 
valve bioprosthesis without any sign of leaflets vegetations or 
insufficiency (12). SAVR, surgical aortic valve replacement; TEE, 
transesophageal echocardiography. 
Available online: http://www.asvide.com/articles/1197

Table 1 Incidence of TAVI-PVE in TAVI Cohorts reports (4,5,13-18)

Cohorts reports Incidence

Généreux  
et al.

0.6%, metaanalysis: 16 studies, N=3,519

Gurvitch et al. 1.4%, follow up, median: 3.7 years

Puls et al. 3.4%, follow up one year, N=180

Amat-Santos  
et al.

0.6% in first year

Habib et al. 0.3–2.3%, large TAVI cohorts, 1–3 years

Partner A & B 1.5% & 2.3% follow up trial, 2 years

Ye et al. 0%, follow up, 3 years

TAVI, transcatheter aortic valve implantation; PVE, prosthetic 
valve endocarditis.

Video 7. Post SAVR TEE demonstrates well 
positioned aortic valve bioprosthesis without 

any sign of leaflets vegetations or insufficiency
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(19,22-24). PVE may have an atypical and variable clinical 
presentation which can delay TAVI-PVE diagnosis. 
Symptoms resembling the respiratory-, urinary-, and 
gastro-intestinal tract infections often make significant delay 
in prompt diagnosis and treatment. The echocardiography 
criteria for the diagnosis of infective endocarditis are not 
easily applicable in TAVI-PVE as it is hard to show any 
vegetations. The findings of smaller vegetations, and 
abscesses are challenging due to the shadowing effect of 
the prosthetic material, reflections, native valve extensive 
calcifications and vegetation in the free space between TAVI 
and calcified native valve would be difficult to detect (20). 
In advanced stages of PVE, a persisting paravalvular aortic 
regurgitation, vegetations on one or all prosthetic cusps, 
aortic root abscess and pseudoaneurysms can be detected. 
PVE often involves the junction of the sewing ring rather 
than the leaflets in contrast to our findings. A delay in 
diagnosis may cause significant morbidity and mortality 
due to cerebral embolisation, acute renal failure, sepsis and 
congestive heart failure. TAVI-PVE has in general been 
treated conservatively due to the inherent high operative 
risk (19,21). In Puls et al. cohort study PVE mortality 
was reported about 40% with conservative treatment (20). 
Surgery in these high risk or inoperable patients in 
general is considered in case of thromboembolic event, 
abscess, aneurysm, vegetations, uncontrolled infection 
and heart failure. Surgical replacement of TAVI has been 
reported in only four patients with zero 30 days mortality 
(5,19,22,23,25). 

Conclusions

The current paper demonstrated a successful SAVR 
for TAVI-PVE in a high risk patient with variable and 
atypical PVE clinical presentation. Further research, 
echocardiography experience, vigilance for PVE after TAVI, 
antibiotic prophylaxis for dental and other procedures, and 
treatment in high specialised departments are re-commended. 
TAVI-PVE diagnosis is difficult and delays treatment.
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