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Background: New models of aortic bioprostheses have proven excellent early haemodynamic profile, but 
their mid and long-term performance warrants further systematic assessment. The aim of this study is to 
report clinical and haemodynamic performance of St. Jude Medical Trifecta bioprosthesis during 5 years of 
implantation.
Methods: We performed a single centre, retrospective, observational and descriptive study including all 
556 individuals who underwent aortic valve replacement (AVR) with the Trifecta bioprosthesis (between 
July of 2011 and June of 2016). Survival and re-intervention were censored in February 2017. Postoperative 
ambulatory echocardiographic data was available for 490 patients. A complete clinical follow-up was available 
in 463 individuals (mean follow-up time, 27±17 months).
Results: In our sample the mean age was 73±9 years, 57.6% were male and median European System 
for Cardiac Operative Risk Evaluation (EuroSCORE) II was 2.9 (interquartile range, 1.6–5.8). There were 
301 (54.1%) combined procedures, mostly coronary artery bypass grafting in 170 (30.6%). Overall 30-days 
mortality was 5.4% (n=30) and cumulative survival at 5-years was 72.3%. There were 23 (4.3%) permanent 
pacemaker implantations. During follow-up, 5 (0.9%) patients presented non-structural valve dysfunction 
(NSVD) and 4 (0.8%) underwent reoperation due to prosthesis endocarditis. At the first ambulatory 
evaluation transvalvular mean gradient and effective orifice area (EOA) were 10.9±4.1 mmHg and 2.0±0.5 cm2,  
respectively. Severe patient-prosthesis mismatch (PPM) was observed in 5 (1.1%) individuals and moderate 
in 52 (11.3%). 
Conclusions: In a “real-world” clinical setting, our findings support the good overall mid-term 
haemodynamic and safety profile of the Trifecta bioprosthesis. 

Keywords: Aortic valve; bioprosthesis; heart valve diseases

Submitted Sep 09, 2017. Accepted for publication Nov 30, 2017.

doi: 10.21037/jtd.2018.01.15

View this article at: http://dx.doi.org/10.21037/jtd.2018.01.15

898



890 Raimundo et al. Trifecta™ bioprosthesis performance

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2018;10(2):889-898jtd.amegroups.com

Introduction

Aortic valve replacement (AVR) surgery has become a 
safe and reproducible procedure and is the gold standard 
for the treatment of severe symptomatic aortic valve 
disease (AVD) (1). Aortic bioprostheses use is growing as 
the age of aortic disease patients increases (2,3). The low 
thrombogenic risk improved haemodynamic performance 
and longer durability, of recent pericardial bioprosthesis 
models (that translated into promising clinical outcomes) 
have made them an appealing solution even for younger 
patients. Trifecta prosthesis (St. Jude Medical, Inc., St. 
Paul, MN, USA) is an aortic pericardial bioprosthesis with 
a titanium stent, designed to have minimal haemodynamic 
impact [smaller transprosthetic gradients and increased 
effective orifice area (EOA)]; leaflets are mounted as a single 
pericardial patch in the outer aspect of the struts which 
allows for almost circular cross-section during systole (4,5). 
Trifecta bioprosthesis received European CE-mark approval 
in 2010 and Food and Drug Administration (FDA) approval 
in 2011 (4). Other reports have demonstrated excellent 
clinical results, favourable haemodynamic profile, as well 
as positive ventricular remodelling and mass regression  
(6-9), but large clinical registries with longer follow-up are 
lacking. 

In this study we report in-hospital clinical results, early 
ambulatory haemodynamic profile and mid-term clinical 
outcomes of Trifecta bioprosthesis implanted at our centre 
during a 5-year period.

Methods 

Study design and patients

We present a retrospective, observational and descriptive 
study. All individuals who underwent AVR with Trifecta 
bioprosthesis, between 1st July of 2011 and 30th June of 
2016 at the Cardiothoracic Surgery Department of Centro 
Hospitalar São João, were included. Both patients with 
isolated AVR and other concomitant procedures were 
included and no exclusion criteria were applied. 

Surgical technique

Patient selection for these specific aortic valves was left at 
surgeons’ discretion and was not study-related. All aortic 
bioprostheses were implanted in a supra-annular position 
under mild hypothermic or normothermic cardiopulmonary 
bypass (CPB) and cardioplegic arrest. The valves were 

sutured using interrupted U-shaped pledgeted 2-0 
polyester stitches, interrupted simple 4-0 polyester sutures 
or continuous polypropylene suture, again, according to 
surgeons’ preference. 

Study setting and variables

Clinical and surgical information regarding preoperative 
and postoperative periods were retrospectively collected 
through clinical files. Echocardiographic evaluation data 
were obtained from the local database. According to centre 
protocol, patients were evaluated for postoperative clinical 
observation and transthoracic echocardiography (TTE) 
at 4±3 months. From this evaluation, we obtained mean 
gradients, EOA, as also the presence of patient-prosthesis 
mismatch (PPM): inadequate prosthetic EOA index (EOAi) 
to the patient’s body surface area (BSA). PPM was defined 
as moderate (0.65 cm2/m2 ≤ EOAi <0.85 cm2/m2) or severe 
(EOAi <0.65 cm2/m2) (10). The type of procedure was 
classified as elective (patients who were routinely admitted 
for surgery), urgent (patients who have not been electively 
admitted for surgery but required a definitive procedure 
before discharge) and emergent (patients requiring 
intervention before the next working day).

Mortality and valve-related re-intervention were 
censored by accessing the National Registry and local 
clinical files, respectively, in February 2017 (mean follow-up 
time of 27±17 months, maximum of 67 months). 

Immediate postoperative events considered were:  
de novo atrial fibrillation (AF) episodes, permanent pacemaker 
implantation, renal function impairment (double or greater 
increase in serum creatinine relative to baseline value or 
need of dialysis), prolonged invasive ventilation (mechanical 
ventilation >24 h), severe thrombocytopenia (platelet count 
<30×109/L), stroke, length of hospital stay, early chest re-
exploration for bleeding or tamponade and mortality at  
30 days. Structural valve deterioration (SVD) was considered 
if any intrinsic changes in the valve occurred. A non-
structural valve dysfunction (NSVD) was defined as any 
abnormality not intrinsic to the implanted valve that did not 
directly involved valve components, including also new onset 
of coronary ischemia from coronary ostial obstruction (11). 

Anticoagulation therapy

Patients under 80 years of age without contraindication 
were routinely discharged on Vitamin K antagonist 
(target INR of 2.0–3.0) for 3 months after AVR, unless 
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continuation was required for another reason. Older 
patients (≥80 years) received oral acetylsalicylic acid  
(100 to 150 mg) instead of vitamin K antagonist if they were 
not on oral anticoagulation therapy for other reason. 

Statistical analysis and ethics 

Data processing and statistical analysis were done in 
Statistical Package for the Social Sciences version 21 
(SPSS) Software, IBM Corporation, Armonk, NY, USA, 
for Windows. Normality distribution inspection was 
performed through visual analysis of histograms of the total 
sample. Continuous variables are presented by means and 
standard deviation or by median, minimum and maximum, 
as adequate. Categorical variables are presented by 
absolute values and relative frequencies (valid percentage, 
excluding missing values). Comparisons between patients 
with multiple versus isolated procedures were done using 
Student’s t test or Mann-Whitney test for continuous 
variables. Comparison between pre- and post-operative 
functional class by New York Heart Association (NYHA) 
classification was performed with Wilcoxon test for paired 

variables. Kaplan-Meier curves were used to evaluate time-
to-event data, specifically cumulative survival and freedom 
from reoperation. A descriptive and inferential statistical 
analysis was carried out with a level of significance of 0.05. 
This study was approved by the local Ethics Committee 
in June 2016 (Institutional Review Board 143-16).  
Patient informed consent was waived since the study 
was retrospective and observational. The confidentiality 
and anonymity of the identification data were respected 
following the guidelines emanated from the Declaration of 
Helsinki of 1964, revised in Fortaleza, in 2013.

Results

Demographics

We included 556 patients with mean age of 73±9 years  
(20 to 91 years) and 57.6% were male. The median 
European System for Cardiac Operative Risk Evaluation 
(EuroSCORE) II in overall sample was 2.9 (interquartile 
range, 1.6–5.8) being the mean 5.2 (Table 1). Considering 
isolated AVR, the median EuroSCORE II was 1.8 
(interquartile range, 1.2–3.1) and in patients with 
concomitant procedures was significantly higher: 4.2 
(interquartile range, 2.5–9.1), P<0.001.

Of the 556 patients who underwent AVR, 529 (95.1%) 
presented native AVD namely stenosis (68.9%), congenital 
defect (11.2%) and regurgitation (9.5%). Moreover, 30 (5.4%) 
patients had endocarditis of which 25 (4.5%) occurred in 
native valves and 5 (0.9%) in previously implanted prosthesis 
and 22 (4.0%) had a previously implanted dysfunctional 
aortic prosthesis (Table 2).

Surgical

Most procedures were elective 420 (75.5%), 128 (23.0%) 
were urgent and 8 (1.4%) emergent. Isolated AVR was 
performed in 255 (45.9%) patients and 301 (54.1%) 
underwent concomitant procedures: coronary artery 
bypass grafting (CABG) in 170 (30.6%), intervention 
in other valves was performed in 80 (14.5%), ascending 
aorta replacement in 34 (6.1%) which included 14 (2.5%) 
Bentall operations. Mean CPB and cross clamp times in 
multiple procedures were, as expected, longer than in 
isolated AVR: 156±58 vs. 97±32 minutes (P<0.001) and 
108±40 vs. 69 ± 23 minutes (P<0.001), respectively (Table 3). 

The 23-mm diameter was the most frequently implanted 
size followed by the 21-mm diameter (Figure 1).

Table 1 Demographic data

Variable Value

Age, y, mean (SD) 73 [9]

Male sex, n (%) 320 (57.6)

NYHA ≥ III, n (%) 214 (39.6)

CCS ≥ III, n (%) 73 (13.6)

Hypertension, n (%) 451 (81.2)

Diabetes, n (%) 176 (32.0)

Dyslipidemia, n (%) 352 (64.2)

History of smoking, n (%) 124 (22.3)

Obesity (BMI ≥30.00 kg/m²), n (%) 151 (27.2)

EuroSCORE II, %, median (IQR) 2.9 (1.6–5.8)

Coronary artery disease, n (%) 211 (37.9)

Extracardiac arteriopathy, n (%) 79 (18.5)

Chronic renal failure, n (%)

Severe (clearance creatinine <50 mL/min) 120 (21.6)

Dialysis 5 (0.9)

BMI, body mass index; CCS, Canadian Cardiovascular Society;  
IQR, interquartile range; min, minute; NYHA, New York Heart  
Association; SD, Standard deviation.
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Early outcomes

The median length of hospital stay was 8 days (5 to 115 days).  
During the immediate postoperative period, de novo AF 
occurred in 179 (32.2%) individuals, 74 (13.6%) required 
prolonged ventilation and 21 (3.8%) suffered a clinically 

detected stroke confirmed by CT scan. Worsening of 
renal function occurred in 28 (5.1%) subjects and severe 
thrombocytopenia in 17 (3.1%) patients. Complete heart 
block and AF with slow ventricular response led to the 
implantation of permanent pacemaker in 20 (3.7%) and  
3 (0.6%) patients, respectively. 

Twenty-six patients underwent early reoperation (≤30 days  
post-implant): 12 (2.1%) for chest re-exploration due to 
bleeding (1 patient also required CABG due to left main 
coronary ostial occlusion—NSVD); 3 (0.5%) patients 
presented NSVD of which 2 underwent CABG due to 
right coronary ostium obstruction and the other had stent 
distortion mandating a new AVR; 1 (0.2%) required CABG 
for coronary artery disease that was deferred and 10 (1.8%) 
were reoperated due to others causes (Table 4). 

Intra-operative mortality was 0.5% (n=3), none 
attributable to valve causes (one due to hemorrhagic 
shock, other due to ventricular laceration during chest  
re-entry in a reoperation and the last due to uncontrollable 

Table 2 Preoperative cardiac rhythm and AVD evaluated by TTE 

Variable Value

Preoperative cardiac rhythm, n (%) 

Sinus rhythm 437 (79.6)

Atrial fibrillation 94 (17.1)

Pacemaker rhythm 7 (1.3)

Preoperative transthoracic echocardiography

Left ventricular ejection fraction, %, mean (SD) 56.6 (11.8)

Predominant stenosis, n (%) 383 (68.9)

Predominant regurgitation, n (%) 53 (9.5)

Severe stenosis and regurgitation, n (%) 88 (15.8)

Aortic valve pathology, n (%)

Degenerative 409 (73.6)

Congenital 62 (11.2)

Rheumatic 28 (5.0)

Endocarditis 25 (4.5)

Previous AVR, n (%)

Endocarditis 5 (0.9)

Prosthetic dysfunction 22 (4.0)

AVD, aortic valve disease; TTE, transthoracic echocardiography; 
AVR, aortic valve replacement; SD, standard deviation.

Table 3 Perioperative data

Variable Value

Isolated AVR, n (%) 255 (45.9)

Concomitant procedures, n (%)

Mitral valve intervention 59 (10.6)

Tricuspid valve intervention 51 (9.1)

CABG 170 (30.6)

Aortic root enlargement 8 (1.4)

Ascending aorta replacement 34 (6.1)

Bentall operation 14 (2.5)

AF ablation (unipolar and bipolar) 13 (2.4)

Permanent pacemaker implantation 10 (1.8)

Cardiopulmonary bypass time, minutes, mean (SD)

Overall sample 129 (56)

Isolated AVR 97 (32)

Multiple procedures 156 (58)

Aortic clamp time, minutes, mean (SD)

Overall sample 90 (38)

Isolated AVR 69 (23)

Multiple procedures 108 (40)

AF, atrial fibrillation; AVR, aortic valve replacement; CABG,  
coronary artery bypass grafting; SD, standard deviation.

Figure 1 Valve size distribution.
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coagulopathy associated with low cardiac output). Overall 
30-day mortality was 5.4% (n=30), including intra-
operative mortality. Deceased patients had a higher 
mean EuroSCORE II (10.3±9.5) than survivors (4.9±6.8, 
P<0.001). Early mortality causes were cardiac in 20 (66.7%) 
and infection in 10 (33.3%) patients. No valve thrombosis 
or clinically significant haemolysis was registered in the 
immediate postoperative period.

Follow-up echocardiographic data

Follow-up echocardiogram was performed in 490 of the 526 
patients (6.8% lost to follow-up), as shown in Figure 2. 

The mean transprosthetic gradient (MTG) was  
10.9±4.1 mmHg and EOA was 2.0±0.5 cm2. Figure 3 
represents MTG, EOA, PPM and NYHA functional class 
worsening by prosthesis size. Moderate PPM occurred in 

52 (11.3%) and severe PPM in 5 (1.1%) individuals. 
Thirty-one (6.3%) patients had trivial intraprosthetic 

regurgitation, 26 (5.3%) had mild and only one patient 
presented moderate regurgitation; 9 (1.8%) a periprosthetic 
leak: 1 trivial, 5 of mild degree and 3 moderates.

Mid-term outcomes

During a median follow-up time of 27±17 months, we 
registered 5 bioprosthesis related re-interventions: 4 for 
endocarditis and 1 for NSVD caused by partial dehiscence 
of the implantation suture. Kaplan-Meier analysis showed 
that freedom from valve-related reoperation was 99.4% at 
1 year, 98.8% at 2 and 3 years, 97.6% at 4 years and 92.7% 
from year 5 until the end of follow-up period. Other events 
which required re-hospitalization are presented in Table 5.

Considering all surviving patients at 30 days (n=526) 
who were followed by a referral Cardiologist (n=463, 12.0% 
lost to follow-up) presented in Figure 4, we identified 3 
patients with SVD during follow-up period. One patient 
presented a moderate to severe intraprosthetic regurgitation 
at 41 months and was not reoperated due to a terminal 
pulmonary neoplasia. The others patients presented a 
moderate intraprosthetic regurgitation at 13 and 67 months, 
respectively.

Of notice, from all 463 patients who underwent clinical 
evaluation only 402 individuals had paired data of pre- and 
post-operative NYHA functional class assessment. Of these, 
126 completed 1 to 2 years of follow-up, 98 completed 2 
to 3 years and 178 fulfilled 3 or more years. Patients with 
a follow-up period lower than 1 year of follow-up were 

Table 4 Early postoperative outcomes and morbidity (30 days after 
surgery or in the same episode)

Variable n (%)

Reoperation

NSVD

Stent distortion 1 (0.2)

Coronary ostium occlusion 3 (0.5)

CABG 1 (0.2)

Chest re-exploration due to bleeding/tamponade 12 (2.1)

Sternal re-suturing 4 (0.7)

Mediastinitis 2 (0.4)

Percutaneous tracheostomy 4 (0.7)

Renal failure with dialysis 6 (1.1)

Renal function worsening 28 (5.1)

IABP implantation 19 (3.4)

Need of 2 or more sympathomimetic drugs 113 (21.0)

Prolonged invasive mechanical ventilation 74 (13.6)

Severe thrombocytopenia 17 (3.1)

Stroke 21 (3.8)

De novo atrial fibrillation 179 (32.2) 

Complete heart block 55 (10.0)

Permanent pacemaker implantation 23 (4.3)

CABG, coronary artery bypass grafting; IABP, intra-aortic  
balloon pump; NSVD, non-structural valve dysfunction.

Figure 2 Study workflow (echocardiographic follow-up).
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Table 5 Postoperative characteristics (after hospital discharge)

Variable n (%)

Reoperation 

NSVD 1 (0.2)

Trifecta endocarditis 4 (0.8)

Pericardiectomy 1 (0.2)

Sternal re-suturing 1 (0.2)

Severe mitral regurgitation 1 (0.2)

Follow-up events

SVD 3 (0.6)

Trifecta endocarditis 8 (1.4)

Permanent pacemaker implantation 12 (2.2)

Decompensated heart failure 32 (5.8)

Arrhythmia 2 (0.4)

Acute coronary syndrome 3 (0.5)

Pulmonary acute oedema 3 (0.5)

Post-pericardiectomy syndrome 2 (0.4)

NSVD, non-structural valve dysfunction; SVD, structural valve 
deterioration.

556 patients

AVR with Trifecta

526 patients

On follow-up

463 patients

Clinical information 
available at follow-up

30 patients
Mortality at 30 days

38 patients
Lost for follow-up

+
25 patients
Deceased 

Figure 4 Study workflow (clinical follow-up).

Figure 3 Follow-up transthoracic echocardiography data and NYHA worsening class.
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excluded. According to Figure 5, patients’ clinical status 
significantly improved in all cases and the majority of 
patients were in class I.

Considering all-causes mortality, cumulative survival at 1-, 
3- and 5-year was 90.8%, 83.3% and 72.3%, respectively, as 
shown in Figure 6. There were no differences in cumulative 
survival when comparing multiple procedures and isolated 
AVR (Log Rank test, P=0.69).
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Discussion

This retrospective study reports the experience with St. 
Jude Medical Trifecta valve of a tertiary single-centre over  
5 years. Good haemodynamic performance and safety 
profile of this bioprosthesis were ascertained. 

More than three decades after the introduction of 
modern prosthesis, the choice for the perfect aortic valve 
remains controversial. Still, the clinical decision becomes 
increasingly challenging with the rise of life expectancy, the 
presence of a large spectrum of comorbidities and the good 
haemodynamic performance presented by transcatheter 

aortic valves.
The search for a biological prosthesis with almost 

physiological EOA and the smallest residual transvalvular 
pressure gradients was on the basis of the development 
of the innovative pericardium bioprostheses (4,7,12). 
Also, stentless bioprosthesis aimed to achieve a more 
physiological flow (13,14) and it was expected that the 
emergence of these valves would lead to a decrease in the 
use of stented bioprosthesis, which so far did not occur (15).

The easier implantation technique combined with 
optimal haemodynamic performance of the latest 
generation of stented bioprosthesis might have reduce the 
use of stentless valves (4,7,8), which require a technically 
more complex implantation and a longer learning curve 
(5,7,15-17). Although this is not a comparative study, our 
results support this hypothesis. The easy surgical technique, 
allowed all surgeons in the department to implant the 
Trifecta bioprosthesis, with good haemodynamic results 
(10.9±4.1 mmHg and 2.0±0.5 cm2, MTG and EOA, 
respectively) and a low incidence of leaks: only 3 (0.6%) 
patients had a moderate periprosthetic leak at 4±3 months 
of follow-up. This low incidence might be due to the 
narrower sewing ring which is contoured by silicone inside, 
allowing a better apposition on the native annulus (7,14). 

To ensure adequate prosthesis size, some surgeons 
perform aortic root enlargement. We only registered 8 
(1.4%) patients, similar to Goldman et al. and Deutsch et al.  
studies who reported this procedure in 2.0% and 1.6% 
patients, respectively (6,7). When comparing the Trifecta 
with the Perimount Magna and Perimount Magna Ease 
bioprostheses, Wendt et al. observed a lower use of aortic 
root enlargement with Trifecta (9.1%, vs. 25.4% and 12.1%, 
respectively), which they hypothesized it could be due to 

Figure 6 Survival curve. n, number of patients.

Figure 5 Functional class evaluation. n, number of patients; NYHA, New York Heart Association.
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larger aortic valve areas provided by Trifecta in comparison 
with other stented bioprostheses (18). Interestingly, 
Yadlapati et al. did not perform any aortic root enlargement 
during AVR in their series of patients that received a 
Trifecta implant (19).

With regard to the haemodynamic profile of Trifecta 
bioprosthesis, Deutsch et al. showed a MTG, before 
discharge, for the 19-mm and 21-mm prostheses sizes, 
of 14.3 and 12.9 mmHg, respectively (7). A systematic 
review and meta-analysis by Phan et al. revealed a MTG of  
10.7 mmHg for the 19-mm prosthesis (8). Bavaria et al. also 
demonstrated an excellent haemodynamic performance in 
1014 patients enrolled at 31 centres, documenting a MTG, 
at hospital discharge, of 9.3 mmHg in the 19-mm diameter 
valve (4). Our results are in line with these reports, as we 
observed 15.0 mmHg in 19-mm and 12.0 mmHg in 21-mm 
Trifecta valve. 

In comparison with other stented bioprosthesis 
Trifecta showed better haemodynamic performance than 
the Perimount Magna Ease (20), the Mitroflow and the 
Perimount Magna (21), manifested in the latter study by 
lower MTG, higher EOA and EOAi, as well as, lower 
incidence of severe PPM. Likewise, we also observed a low 
incidence of moderate (11.3%) and severe (1.1%) PPM.

PPM has been associated with worse outcomes after 
AVR surgery (22), as manifest by increased all-cause and 
cardiac-related mortality (23), longer stay in the intensive 
care unit (24), less regression of left ventricle mass (25) 
and more neurologic events (26). It is also an independent 
predictor of SVD (27). We observed severe PPM in only 
1.1% individuals (MTG of 14±4.8 mmHg), a much lower 
incidence when compared with the 9.8% reported in a 
large meta-analysis including more than 27,000 patient that 
underwent AVR surgery (23). 

Mortality at 30 days ranged from 1.5% to 3.8% in other 
Trifecta series (6,28). Our cohort presented a higher 30-day 
mortality rate (5.4%). Yet, we found higher mortality rate 
comparing to other studies, at follow-up. Indeed, Bavaria  
et al. (4) and Goldman et al. (6) reported a cumulative 
survival of 95.8% at 1 year and 93.0% at 3 years and in 
the present study, these values were 90.8% and 83.3%, 
respectively. This difference in 30-day mortality and 
cumulative survival values, might be related to the higher 
mean EuroSCORE II of our sample—4.9%, reaching 
10.3% in early mortality individuals. In fact, we included 
all patients that underwent AVR with Trifecta bioprosthesis 
apart of their comorbidities or concomitant procedures. In 
contrast, Goldman et al. and Bavaria et al. (4,6) excluded 

patients with active endocarditis, renal dialysis, significant 
cardiovascular abnormalities such as aortic dissection, 
life expectancy less than 2 years and patients requiring 
concomitant replacement of another valve. Indeed, our 
series includes a large proportion of patients with high 
surgical risk: 21.6% patients had severe chronic renal 
failure (5 patients in dialysis), poor functional class (39.6% 
individuals had NYHA ≥III), 4.7% (26) presented active 
endocarditis, 24.4% underwent urgent or emergent surgery, 
54.1% had concomitant procedures, 4.9% (27) had a 
previously implanted aortic valve prosthesis, 1 patient had 
aortic dissection and 6 patients presented with cardiogenic 
shock at admission. 

Freedom from reoperation was also similar being 
99.6% at 1 year, 99.4% at 2 and 98.6% at 3-year in our 
study; 99.4% at 1 year and 98.6% at 3 years in the study of 
Goldman et al. (6) and, finally, 99.4% at 2 years in the study 
of Bavaria et al. (4). None of our cases of reoperation was 
due to SVD, while Goldman presented 11 cases more than 
30 days after implantation (6). 

However, one of our reoperations that required Trifecta 
prosthesis replacement 12 days after implantation was 
due to stent distortion that caused severe intraprosthetic 
regurgitation. This condition could be attributed to an 
inappropriate sizing or an incorrect annular decalcification 
that might reduce haemodynamic performance and 
potentially cause regurgitation of improperly approximating 
cusps (5,29). Same authors emphasize the importance of 
the implant technique to prevent stent distortion which can 
abolish the benefits of the cuff designed to conform to the 
native annulus after implantation (8,30,31). 

Lower coronary ostia and prosthesis oversizing can 
lead to coronary ostial obstruction or occlusion (29). We 
registered 3 (0.5%) cases of myocardial ischemia due to 
coronary obstruction causing ventricular dysfunction at 
early postoperative period that required CABG in patients 
without significant coronary artery disease. 

Study limitations

This study has limitations related to its retrospective 
design; data in some variables was absent and some 
patients were lost to follow-up. Moreover, this is a single-
centre study prone to selection bias as the choice of the 
prosthesis was left to surgeon’s preference. Preoperative, 
discharge and follow-up echocardiographic data were not 
available in all patients and echocardiographic evaluation 
was not performed by the same physician and with the 
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same equipment. A longer follow-up period is necessary to 
evaluate prosthesis failure and valve-related adverse events. 
Finally, we only evaluated all-causes mortality and it would 
be important to determine cardiac-related deaths as well 
as other major adverse cardiovascular and cerebrovascular 
events during follow-up. 

Conclusions

We performed a descriptive analysis of the Trifecta 
bioprosthesis including 556 patients. Our findings show 
good haemodynamic performance and favourable clinical 
outcomes with this bioprosthesis. Considering the 
bioprosthesis’ recent market introduction, mid and long-
term follow-up data are crucial to determine its durability, 
efficacy and safety outcomes.
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