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Abstract 

OBJECTIVES: The aim of our study is to compare post-procedural outcomes and mid-term mortality of low-risk patients treated by 
transfemoral TAVI or surgical aortic valve replacement (AVR) for severe aortic stenosis.

METHODS: Data of consecutive patients undergoing AVR or TAVI from September 2017 to December 2021 were prospectively collected 
and retrospectively reviewed. Eligible patients were aged between 75 and 85 years with low-surgical risk and isolated severe aortic steno
sis. Exclusion criteria were prior heart surgery, valve-in-valve procedure and the need for concomitant procedures. The primary end- 
point was mid-term all-cause mortality.

RESULTS: Three hundred fifty-one patients were enrolled. Of these, 243 underwent TAVI and 108 underwent AVR. Compared to AVR, 
TAVI patients were older (82 [78–83 ] vs 78 [77–80], P< 0.001), with higher incidence of advanced chronic kidney disease (33.3% vs 
15.7%, P< 0.001) and poor mobility (15.6% vs 5.6%, P¼ 0.008) and a higher Euroscore II (2.2 [1.72–2.98] vs 1.9 [1.31–2.46 ], P¼ 0.002). 
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AVR patients had a higher incidence of post-procedural AKI (29.6% vs 4.5%, P< 0.001), while TAVI patients had a higher incidence of 
LBBB (23.9% vs 1.8%, P< 0.001) and at least mild to moderate PVL (4.5% vs 0%, P¼ 0.021). Mid-term mortality was higher among TAVI 
patients (HR 0.38 [95% CI 0.23–0.88], P¼ 0.020). In the matched cohort, TAVI had a higher incidence of LBBB (11.5% vs 1.3%, P¼ 0.018) 
and permanent PM implantation (12.8% vs 5.1%, P¼ 0.041), while AVR patients had a higher incidence of post-procedural AKI (33.3% vs 
5.1%, P< 0.001). Mid-term mortality was higher in TAVI patients (HR 0.36 [95% CI 0.21–0.87], P¼ 0.019).

CONCLUSIONS: TAVI patients demonstrated a higher mid-term mortality and a higher incidence of post-procedural conduction abnor
malities and PVL which remain a concern in low-risk patients.
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ABBREVIATIONS   

AF Atrial fibrillation  
AKI Acute kidney injury  
AS Aortic stenosis  
AVA Anatomic valve area  
AVR Aortic valve replacement  
BMI Body mass index  
CKD Chronic kidney disease  
COPD Chronic obstructive pulmonary disease  
CPB Cardiopulmonary bypass  
CT Computed tomography  
EF Ejection fraction  
LBBB Left bundle branch block  
MI Myocardial infarction  
NYHA New York Heart Association  
PAD Peripheral artery disease  
PM Pacemaker  
PVL Para-valvular leak  
RBBB Right bundle branch block  
RCTs Randomized clinical trials  
RRT Renal replacement therapy  
TAVI Transcatheter aortic valve implantation  
TIA Transient ischeamic attack  
ViV Valve-in-valve 

INTRODUCTION

Transcatheter aortic valve implantation (TAVI) has been recog
nized as the gold standard for the treatment of severe aortic 
valve stenosis (AS) in prohibitive and high-risk patients [1, 2] and 
a valid option in intermediate risk patients [3, 4].

Most recently, publication of PARTENER 3 [5] and Evolut Low 
Risk [6] trials, comparing TAVI with surgery in low-risk patients, 
has provided the basis for an increasing interest in transcatheter 
approach in this category of patients too.

Nevertheless, current randomized clinical trials (RCTs), based 
on low-risk patients, provide only short- and mid-term follow- 
up and do not reflect the real-world population.

Therefore, the data currently available are not sufficient to 
broaden TAVI indication to low-risk patients who are usually 
younger and with longer life expectancy when compared to in
termediate and high-risk patients.

On the other hand, the long-term durability of bioprosthetic 
surgical valves has been proved in several studies [7, 8].

Our study aimed to compare post-procedural outcomes and 
mid-term survival of low-risk patients who underwent surgical 
aortic valve replacement (AVR) versus transfemoral TAVI at 
our department.

MATERIALS AND METHODS

The study was conducted in accordance with the ethical princi
ples reported in the Declaration of Helsinki and Declaration of 
Taipei. Study design was approved by the local Ethics 
Committee at the Mauriziano Hospital, Turin—Italy (protocol 
number 260–2022). Informed consent was signed by 
each patient.

Patient population and study design

From September 2017 to December 2021, data of consecutive 
patients undergoing TAVI or AVR were prospectively collected 
and retrospectively reviewed.

Patients were eligible for the inclusion in the study if they had 
an isolated severe AS, a low surgical risk, defined as Euroscore II 
< 4% [9], and were aged between 75 and 85 years.

Exclusion criteria were prior heart surgery, valve-in-valve (ViV) 
procedure and the need for concomitant surgical or transcath
eter procedures.

Each patient was allocated to the most appropriate approach 
after an accurate Heart Team evaluation based on clinical his
tory, blood tests, electrocardiogram, transthoracic echocardiog
raphy, computed tomography (CT) and cardiac catheterization.

Indications for surgery or TAVI changed during the study pe
riod according to ESC/EACTS guidelines recommendations 
[10, 11].

Operative technique

All TAVI procedure were performed by transfemoral approach 
under conscious sedation, as previously described [12].

Both surgical and percutaneous transfemoral access 
were performed.

Both new generation balloon expandable (Sapien, Edwards 
Lifesciences, Irvine, CA, USA) and self-expandable (Evolut 
[Medtronic, Minneapolis, MN, USA], Portico/Navitor [Ab- bott, 
Chicago, IL, USA]) prosthesis were implanted.

AVR was performed using sternotomy or midsternotomy, cen
tral aortic cannulation, hypothermic cardiopulmonary bypass 
(CPB), aortic cross-clamping and myocardial protection with 
antegrade blood or crystalloid cardioplegia. All patients received 
a biological aortic valve prosthesis. Both bovine pericardial 
valves such as Carpentier–Edwards Magna Ease (Edwards 
Lifesciences, Irvine, CA, USA) and Avalus (Medtronic, 
Minneapolis, MN, USA), and porcine valve such Epic bioprosthe
sis (Abbott, Chicago, IL, USA) have been implanted.
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End-points

The primary end-point was mid-term all-cause mortality.
The secondary end-points were post-procedural acute kidney 

injury (AKI), myocardial infarction (MI), stroke, permanent pace
maker (PM) implantation, new-onset persistent atrial fibrillation 
(AF), new-onset persistent left bundle branch block (LBBB), low 
cardiac output syndrome, para-valvular leak (PVL) ≥2 and pros
thesis mean gradient.

AKI definition was based on KIDGO criteria [13].
Haemodynamic valve performance was evaluated by collect

ing echocardiographic data at three time points: at 6 months, 
1 year and 3 years of follow-up.

All patients receive a follow-up visit at 3 months and an an
nual telephone survey.

The follow-up was completed on 15 June 2024.

Statistical analysis

Continuous data were presented as median and interquartile 
range (IQR), whereas categorical variables were presented with 
frequency and percentage. Differences between groups were 
assessed using paired Student’s test for continuous variables and 
McNemar test for categorical variables. Five-year survival func
tion was assessed and reported using the Kaplan–Meier method 
and the survival curves were compared using the log-rank test 
(Mantel-Cox). These methodologies were preferred over re
stricted mean survival time and stratified tests to ensure consis
tency with previous publications familiar to the average reader. 
To reduce possible differences between the two study groups, a 
matched analysis using propensity score was performed. Only 
patients with complete information for all covariates and out
comes were considered for the matching. Propensity matching 
was performed by running a logistic binary regression, with the 
procedure type as dependent variable, and the probability of 
the regression was stored and used as matching score by best 
neighbour matching. The overall efficacy of the match method 
was then tested re-running the logistic regression and verifying 
that no variables had significant difference. Impactful variables 
on univariate analysis in terms of both mortality and morbidity 
were included in order to avoid heavy preconditioners to be un
balanced in the caseload. The a priori selected variables were as 
follows: age (SMD 0.1321), gender (SMD 0.0456), Euroscore II 
(SMD 0.1784), poor mobility (SMD 0.0812), chronic kidney dis
ease (CKD) stage III-IV (SMD 0.0987). Distribution of a priori var
iables is represented in Fig. 1.

All P values were two-sided and a P value <0.05 was consid
ered statistically significant. All analyses were performed with 
SPSS 26.0 (IBM, Chicago, USA).

The mean follow-up period was estimated using the simplified 
person-time method.

RESULTS

Unmatched patient cohort

During the study period, 959 patients with diagnosis of severe 
isolated AS underwent AVR (n¼ 350, 36.5%) or TAVI (n¼ 609, 
63.5%) at Mauriziano Hospital in Italy. Among these, 351 
patients met the inclusion criteria. One hundred eight (30.8%) of 

the selected patients underwent AVR, whereas 243 (69.2%) 
underwent TAVI.

There were significant differences in baseline characteristics.
Patients in the TAVI group were older (82 [78–83 ] vs 78 [77– 

80], P< 0.001), with higher incidence of advanced CKD (33.3% 
vs 15.7%, P< 0.001) and poor mobility (15.6% vs 5.6%, 
P¼ 0.008) and a higher Euroscore II (2.2 [1.72–2.98] vs 1.9 [1.31– 
2.46], P¼ 0.002) when compared to the surgical group.

Further baseline characteristics are given in Supplementary 
Table S1.

Post-operative outcomes are reported in Supplementary 
Table S2.

The incidence of post-procedural AKI was significantly higher 
in the AVR group when compared to the TAVI group (29.6% vs 
4.5%, P< 0.001), with a significant higher need of hemodialysis 
among surgical patients than in TAVI patients (4.6% vs 
0.82%, P¼ 0.042).

Post-procedural LBBB occurred in 23.9% of TAVI patients and 
in 1.8% of surgical patients (P< 0.001).

The incidence of PVL was significantly higher in the TAVI 
group than in the surgical group (4.5% vs 0%, P¼ 0.021).

No significant differences were reported in terms of in- 
hospital stroke, in-hospital MI, new-onset persistent AF, perma
nent PM implantation, low-output syndrome and mean prosthe
sis gradient.

In TAVI cohort, two patients (0.82%) reported major access 
site complications.

The mean in-hospital length of stay in AVR and TAVI group 
was 12.1 ± 11.5 days and 5.71 ± 5.6 days, respectively.

In AVR group, echocardiographic data were available in 92, 83 
and 70.4% of survivors at 6 months, 1 year and 3 years, respec
tively. A slight increase in prosthesis mean gradient from 
discharge to 6 months was reported (12.5 [9.25–15.75] vs 13.7 
[10.2–15.75], P¼ 0.02), whereas no further significant increase of 
mean gradient was found to 6 months to 1 year and from 
6 months to 3 years.

In TAVI group, echocardiographic follow-up was available in 
90.1, 84 and 68.6% of survivors at 6 months, 1 year and 3 years, 
respectively. No significant differences have been reported in 
prosthesis mean gradient.

The 76% of patients reached 3-year follow-up, whereas the 
48% of patients completed 5-year follow-up.

In the unmatched cohort the mid-term mortality of TAVI 
(n¼ 39/243, 16%) versus AVR (n¼ 12/108, 11%) patients showed a 
significant difference (HR 0.38 [95% CI 0.23–0.88], P¼ 0.020) (Fig. 2).

Matched cohort

Propensity score matching of 108 AVR and 243 TAVI patients 
resulted in an excellent match of 78 patients in each group 
(44.4% of study population).

Baseline characteristics of the matched groups are reported 
in Table 1.

Post-procedural outcomes of the matched patient cohort are 
reported in Table 2.

AVR patients still had a higher incidence of post-procedural 
AKI (33.3% vs 5.1%, P< 0.001) when compared to TAVI cohort, 
however, no significant difference was reported in terms of need 
of hemodialysis between the two groups.
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TAVI patients had a higher incidence of post-procedural LBBB 
(11.5% vs 1.3%, P¼ 0.018) and permanent PM implantation 
(12.8% vs 5.1%, P¼ 0.041).

No cases of femoral complications have been reported among 
TAVI patients.

There was further no difference between in hospital neuro
logical complications, in-hospital MI, PM implantation, persis
tent AF, low-output syndrome, mean prosthesis gradient 
and PVL.

The mean in-hospital length of stay in AVR and TAVI group 
was 8.45 ± 2.2 days and 4.6 ± 3.4 days, respectively.

In AVR group, echocardiographic follow-up was completed in 
91, 78.6 and 74.4% of survivors at 6 months, 1 year and 3 years, 
respectively. A mild increase in prosthesis mean gradient 
from discharge to 6 months was reported (11 [9–15.75 ] vs 12.5 

[10–15.89], P¼ 0.03), successively prosthesis mean gradient 
remained substantially stable from 6 months to 1 year (12.5 [10– 
15.89 ] vs 12.62 [10.4–15.71], P¼ 0.88) and from 6 months to 
3 years (12.5 [10–15.89 ] vs 12.59 [9.8– 15.76 ], P¼ 0.73).

In TAVI group, echocardiographic follow-up was available in 
93.4, 85.5 and 63.6% of survivors at 6 months, 1 year and 3 years, 
respectively. No significant differences have been reported in 
prosthesis mean gradient from discharge to 6 months (9 [7–11] 
vs 9.1 [7.38–11.2 ], P¼ 0.074), and from 6 months to 1 year (9 [7– 
11] vs 9.1 [7.33–11.18], P¼ 0.42) and from 6 months to 3 years (9 
[7–11] vs 9.3 [7.56–11.47], P¼ 0.08).

The 78% of patients reached 3-year follow-up, whereas the 
49% of patients completed 5-year follow-up.

In the propensity matched population, during the follow-up, 
there were 13 deaths (16.7%) among TAVI patients compared 

Figure 1: Overlapping plot for continuous (A) and categorical (B) variables
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with 7 deaths (8.9%) among AVR patients (HR 0.36 [95% CI 0.21– 
0.87], P¼ 0.019) (Fig. 3).

DISCUSSION

In this single-centre retrospective analysis evaluating post- 
procedural outcomes and mid-term survival in patients under
going TAVI or AVR for severe aortic valve stenosis, we found 
that AVR patients had a significantly higher mid-term survival in 
both unmatched and matched cohort and a lower incidence of 
conduction abnormalities and PVL when compared to 
TAVI patients.

The encouraging results of recent RCTs [5, 6], comparing TAVI 
and AVR in low-risk patients, have led to a rapid spread of TAVI 
indication to younger and lower risk patients.

Consequently, the latest ESC/EACTS guidelines [10] provided a 
class I recommendation for the use of TAVI in patients older 
than 75 years or in those with high surgical risk, whereas AVR is 
recommended in patients younger than 75 years who are low 
risk for surgery, or in patients who are operable and unsuitable 
for transfemoral TAVI.

Despite the growing enthusiasm about transcatheter proce
dures, the widespread use of TAVI among younger and lower 
risk patients is still a controversial matter in the literature.

TAVI is associated with higher incidence of new PM implanta
tion, LBBB, PVL and stroke. Although these disadvantages may 
be acceptable in prohibitive-, high- and intermediate-risk pa
tient, their impact in younger lower risk patients is still a source 
of concern.

In the unmatched cohort, as reported in the literature, TAVI 
patients had a significantly higher rate of LBBB and PLV when 
compared to AVR patients. In the matched cohort, TAVI patients 
showed a higher rate of post-procedural LBBB and PM 

implantation than in AVR patients, whereas the incidence of PVL 
in still higher in TAVI patients but it did not reach the statistical 
significancy.

We supposed that all these factors can overall impact in mid- 
and long-term survival of TAVI patients.

New-onset LBBB development could lead to cardiovascular 
events including atrioventricular block, sudden cardiac death, 
heart failure and rehospitalization [14].

As reported in the literature, permanent PM implantation is 
associated with an increased risk of heart failure hospitalization 
and all-cause mortality [15].

PVL is due to incomplete apposition between the aortic annu
lus and the prosthesis and has a negative impact on both overall 
mortality and functional class [16, 17].

Before extending TAVI indication to younger and lower risk 
patients, other two main aspects must be considered: biopros
thesis durability and coronary access.

The long-term durability of bioprosthetic surgical valves and 
the satisfactory life expectancy after AVR has been confirmed in 
several studies [8, 18].

Martinsson and colleagues [7] reported outcomes of 8.353 
patients older than 60 years who underwent AVR with a biopros
thetic valve between 2001 and 2017. They conclude that the 
median survival after surgery is considerable, especially in youn
ger and lower risk patients with a good balance between the 
lifespan of the bioprosthetic valve and the patient 
life expectancy.

Furthermore, in the last years, new bioprosthesis such as 
Inspiris Resilia (Edwards Lifesciences LLC, Irvine, CA, USA) have 
been developed in order to reduce structural valve deterioration 
and further improve the durability of the bioprosthetic valves.

In a recent review, Sef and colleagues reported encouraging 
results regarding mid-term safety and haemodynamic perfor
mance of this novel bioprosthetic valve [19].

For TAVI, long-term durability beyond 5–8 years is poorly un
derstood [20, 21].

Recently, Thyregod and collogues published 10-year out
comes of NOTION trial [22]. They concluded that in low-risk 
patients, the risk of major clinical outcomes was not different 
10 years after AVR or TAVI, whereas the risk of severe structural 
valve deterioration was lower after TAVI. However, NOTION trial 
presents several limitations. As other RCTs, it enrolled highly se
lected patients who are not representative of real-world popula
tion. Furthermore, it takes into consideration surgical 
bioprosthesis such as Trifecta and Mitroflow with a well-known 
poor long-term performance. Finally, only few patients reached 
10-year follow-up. All these factors undermined the comparison 
between TAVI and AVR and consequently data from NOTION 
trial are not enough to extend TAVI indication to patients with a 
long life expectancy.

Therefore, before evaluating TAVI in younger lower risk 
patients, it is important to keep in mind that this category of 
patients is at high-risk of undergoing further surgical valve re
placement or ViV procedure.

Few data are available on the treatment of failed TAVI.
Surgical replacement of a failed TAVI can be complex, poten

tially requiring an aortic root replacement.
Jawitz and colleagues [23] found that AVR following failed 

TAVI is related to worse than expected outcomes when com
pared to similar patients initially undergoing surgery. The opera
tive mortality rate was 17.1% with a longer median operative 

Figure 2: Kaplan–Meier survival curves for TAVI vs AVR patients, 
unmatched cohort
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time, CBP time and cross-clamp time and a higher incidence of 
post-operative complications when compared to patients un
dergoing conventional AVR.

Hawkins et al. [24] sought to evaluate the risk of AVR after 
prior TAVI or AVR. They found that compared with redo AVR af
ter AVR, redo AVR after TAVI is associated with an increased 
mortality (11.3% vs 6.7%, P¼ 0.020).

TAVI-in-TAVI represent approximately the 0.3% of all TAVI 
procedures. In their study registry, Landes et al. [25] examined 
outcomes following redo-TAVI. Two hundred twelve consecutive 
TAVI-in-TAVI procedures were taken into consideration with 
2.9% overall mortality, low rate of stroke and coronary obstruc
tion but a 9% incidence of ≥ moderate PVL.

When approaching TAVI in younger lower-risk patients, an 
improvement in our knowledge of long-term TAVI durability is 
mandatory to choose the best first implanted prosthesis in this 
category of patients, who must be informed on the potential 
need for repeat procedures.

Moreover, while in surgical patients’ coronary re-access is an 
easy procedure, in TAVI patients, it may be difficult.

Tang and colleagues [26] found that in 51.4% of cases the 
TAVI neo-commissures were in the closest proximity to one or 
both coronary ostia with a potential negative impact on coro
nary re-access.

The ability to re-access coronary ostia is particularly relevant 
in younger patients who are more likely to require percutaneous 
coronary intervention after TAVI.

In our single-centre retrospective analysis, TAVI patients 
showed a significantly mid-term all-cause mortality in both 
unmatched and matched cohort.

Similar results were reported in the literature.
Beyersdorf and colleagues reported 5-year outcome data 

from the German Aortic Valve Registry (GARY) for 18.010 
patients underwent TAVI or AVR for severe AS [27]. In the 
matched cohort, TAVI patients had a higher 5-year mortality 
than surgical patients (41.9% vs 30.3%, P< 0.0001).

Table 1: Baseline characteristics matched cohort

Variables AVR (n¼ 78) TAVI (n¼ 78) P value

Age, median (IQR), years 79 (77–81) 79 (78–81) 0.869
Female, n (%) 33 (42.3%) 32 (41.0%) 1.000
BMI, median (IQR), kg/m2 26.81(24.54–28.65) 26.72 (24.31–28.54) 0.554
Hypertension, n (%) 76 (97.4%) 76 (97.4%) 1.000
Diabetes, n (%) 24 (30.8%) 23 (29.5%) 1.000
Dyslipidaemia, n (%) 40 (51.3%) 47 (60.2%) 0.337
Smoking habit, n (%) 23 (29.5%) 28 (35.9%) 0.496
COPD, n (%) 11 (14.1%) 17 (21.8%) 0.664
PAD, n (%) 10 (12.8%) 20 (25.6%) 0.067
CKD III-IV, n (%) 16 (20.5%) 10 (12.8%) 0.283
RRT, n (%) 0 2 (2.6%) 0.497
History of cerebrovascular event, n (%) 9 (11.5%) 7 (8.9%) 0.793
History of coronary disease, n (%) 10 (12.8%) 11 (14.1%) 0.635
History of malignancy, n (%) 6 (7.7%) 7 (8.9%) 0.978
Poor mobility, n (%) 6 (7.7%) 8 (10.3%) 0.781
RBBB, n (%) 9 (11.5%) 7 (8.9%) 0.426
Mean gradient, median (IQR), mmHg 47 (42–53.5) 45 (40–52.75) 0.655
AVA, median (IQR), cm2 0.75 (0.38–0.89) 0.76 (0.37–0.9) 0.788
NYHA III-IV, n (%) 33 (42.3%) 34 (43.6%) 1.000
History of heart failure, n (%) 11 (14.1%) 19 (24.1%) 0.429
EF, median (IQR) 60 (55–65) 60 (60–65) 0.763
Euroscore II, median (IQR) 2.21 (1.56–3.06) 2.19 (1.63–2.94) 0.815

IQR: interquartile range; BMI: body mass index; COPD: chronic obstructive pulmonary disease; PAD: peripheral artery disease; CKD: chronic kidney disease; RRT: 
renal replacement therapy; RBBB: right bundle branch block; AVA: anatomic valvular area; NYHA: New York Heart Association; EF: ejection fraction.

Table 2: Post-procedural outcomes matched cohort

Variables AVR (n¼ 78) TAVI (n¼ 78) P value

AKI, n (%) 26 (33.3%) 4 (5.1%) <0.001
Haemodialysis, n (%) 1 (1.3%) 0 1.000
Stroke, n (%) 1 (1.3%) 0 1.000
MI, n (%) 1 (1.3%) 1 (1.3%) 1.000
New-onset LBBB, n (%)a 1 (1.3%) 9 (11.5%) 0.018
New-onset AF, n (%)a 3 (3.8%) 2 (2.6%) 1.000
PM implantation, n (%) 4 (5.1%) 10 (12.8%) 0.041
Low-output cardiac syndrome, n (%) 3 (3.8%) 2 (2.6%) 1.000
Prosthesis gradient, mean, (SD), mmHg 11 (9–15.75) 9 (7–11) 0.154
PVL (at least mild-moderate), n (%) 0 3 (3.8%) 0.245
5-year all-cause mortality, n (%) 7 (8.9%) 13 (16.7%) 0.0019

AKI: acute kidney injury; MI: myocardial infarction; LBBB: left bundle branch block; AF: atrial fibrillation; PM: pacemaker; PVL: paravalvular leak. Bolded values 
represent significant p values. 
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A recent propensity score-matching analysis by Krasniqi et al. 
[28] demonstrated that AVR was associated with superior out
comes in terms of 5-year survival and incidence of cerebrovas
cular events when compared to TAVI.

In a recent meta-analysis by Barili and colleagues [29], TAVI 
have a protective effect in the short term that disappears after 
1 year. TAVI become a risk factor for all-cause mortality after 
2 years and for rehospitalization after 6 months.

These results are in contrast with those reported in the major 
RCTs [1–6].

This difference may be explained by the fact that patients en
rolled in RCTs are high selected patients who are not representa
tive of those typically seen in the real-world practice.

At this regard, Takagi et al. performed a meta-analysis evaluat
ing mortality, with ≥ 5 years of follow-up, in RCTs and in pro
pensity score matched studies of TAVI versus AVR. TAVI was 
associated with higher all-cause mortality in propensity score 
matched studies, whereas no differences between the two pro
cedures were reported in RCTs [30].

The main limitation of the present study lies in its retrospec
tive observational design and in the lack of randomization. Even 
if we performed a propensity score matching to ensure the com
parability and similar risk profiles of the two groups, we cannot 
exclude that unmeasured confounders may have influenced the 
study outcomes.

The second limitation of the presents analysis is the small 
sample size due to its monocentric nature.

Furthermore, the mid-term follow-up is limited, and a longer 
follow-up period is mandatory to better understand the long- 
term outcomes in low-risk patients with longer life expectancy.

Finally, another limitation stems from the lack of a standard
ized echocardiographic follow-up: echocardiographic follow-up 
was performed by cardiologists of different referring hospitals 
and only prosthesis mean gradient has been reported. A larger 
number of echocardiographic data are required to better define 
haemodynamic prosthesis performance.

CONCLUSION

Compared with AVR, TAVI is associated with a higher mortality 
at mid-term follow-up and with a higher incidence of post- 
procedural conduction abnormalities and PVL in low- 
risk patients.

Our results point out the importance of a longer follow-up 
period before extending TAVI indication to lower risk patients 
with long life expectancy.

More data on long-term outcomes following TAVI in low-risk 
patients are still needed before routinely recommending TAVI 
for this category of patients.
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