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in most centers worldwide for the treatment of 
severe symptomatic aortic stenosis in inoper-
able or high-risk patients, with number of pro-
cedures surpassing conventional aortic valve 
surgery.6

From the dualism between the surgical and 
transcatheter approaches, a new option has 
emerged: recent studies have demonstrated 
better clinical and cosmetic results with mini-
mally invasive techniques for AVR versus 
conventional surgery.7 The drawback of mini-
mally invasive surgery is that it generally re-
quires longer crossclamp and operative times. 
This may expose patients to potential additive 
risks, especially if the procedure is performed 
by surgeons who are not experts or are still 
on the learning curve. Although there are no 
data supporting this observation, a high level 
of surgical skills is required for these proce-
dures because of the increasing use of tech-
nology, and a learning curve is unavoidable. 
More recently, sutureless AVR devices have 
been developed that enable short procedural 
times and also easy implantation of the aor-
tic valve prosthesis when using a minimally 
invasive surgical approach.8-11 In addition, 
the use of new sutureless aortic bioprostheses 

The most appropriate treatment strategy for 
old “intermediate and high risk” patients 

with aortic valve stenosis is still a matter of 
debate. According to the recent guidelines of 
the European Society of Cardiology on the 
management of valvular heart disease, aortic 
valve replacement (AVR) is recommended as 
first-line therapy in patients with severe symp-
tomatic aortic valve stenosis to improve both 
symptoms and survival.1

Transcatheter aortic valve implantation has 
emerged as an alternative treatment to conven-
tional surgery for patients of advanced age who 
are deemed inoperable.2, 3 In particular after 
the publication of the Cohort A results of the 
PARTNER (Placement of AoRTic TraNscath-
etER Valve) Trial, there has been great debate 
regarding alternative therapeutic strategies 
such as transcatheter aortic valve implantation 
(TAVI) for high-risk patients with symptom-
atic severe aortic valve stenosis.4 However, 
studies comparing TAVI with conventional 
surgical aortic valve replacement in elderly 
patients showed that isolated advanced age per 
se should not be considered an indication for 
TAVI.5 On the other hand, Transcatheter aortic 
valve implantation has become clinical routine 
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approach resulted a cost saving (22,451 Euro 
vs. 33,877 Euro, P<0.001).

Although several unanswered questions re-
main over the clinical outcomes and the cost 
effectiveness of TAVI, there has been a change 
in access route choice over the years, which 
has resulted in the rapid rise in transfemoral 
(TF) procedures with respect to the transapi-
cal (TA) approach. The latter is generally per-
ceived to be less invasive and associated with 
more complications, and usually tends to be 
performed in patients with significant comor-
bid conditions (e.g. vasculopathy) who cannot 
receive TF-TAVI.16, 17

Given the increasing trend towards using 
the TF route and the ongoing debate regard-
ing patients considered in the “gray zone” 
between TAVI and conventional surgery, in a 
third study we aimed at comparing TF-TAVI 
vs. elective isolated AVR with the sutureless 
Perceval S aortic valve bioprosthesis. Our re-
sults demonstrate that both minimally invasive 
AVR with the sutureless Perceval aortic valve 
and TF-TAVI are safe and effective in this co-
hort of the study. However, several differences 
emerged between the two techniques that de-
serve discussion: paravalvular leakage at dis-
charge was present in 3.8% of the sutureless 
group and in 32.9% of the TF-TAVI (P<0.001). 
Consequently, survival rates were 97.5% and 
84.8% in the sutureless vs. TF-TAVI group, re-
spectively (P=0.001). We could conclude that 
both TF-TAVI and sutureless AVR are well 
standardized, safe and effective procedures for 
the treatment of patients with symptomatic se-
vere aortic stenosis. However, TF-TAVI seems 
to be a valuable alternative to surgical AVR 
for frail patients. In patients with no concur-
rent disease (e.g. malignancy) and a favorable 
long-term survival outcome, minimally inva-
sive AVR remains the procedure of choice in 
this cohort of the study population, as it is as-
sociated with better long-term results.

In conclusion, the most appropriate treat-
ment strategy for this patient population re-
mains to be clearly established and should 
include a multidisciplinary heart team ap-
proach. We believe that sutureless aortic valve 
prostheses have the potential to shorten the 

that allow shorter cardiopulmonary bypass 
(CPB) and cross-clamp times 12 has proved to 
be associated with good outcome in octoge-
narians.13

In the Nuremberg University Hospital, from 
January 2010 to March 2012, 122 patients un-
derwent minimally invasive sutureless aortic 
valve replacement, and 122 underwent TAVI. 
After propensity matching, 37 matched pairs 
were available for a clinical and echocardio-
graphic analysis.14 Predischarge echocardio-
graphic data showed higher paravalvular leak 
rate in the TAVI group. At mean follow-up, 
survival was significantly differed between 
groups (sutureless 97.3% vs. TAVI 86.5%; 
P=0.015). In the TAVI group, a significant dif-
ference in mortality was observed between 
patients with and without paravalvular leak. 
In other words, in our opinion, removal of the 
diseased native valve may enhance procedural 
quality by avoiding paravalvular leak.

However, these findings together suggest 
that recently developed surgical and inter-
ventional techniques may also be adopted in 
high-risk elderly patients. This issue has a sig-
nificant economic relevance for health care 
systems, given the high costs of the new de-
vices and the limited life expectancy of this 
patient population.

Keeping this goal in mind, we made a new 
analysis with a total of 626 patients were dis-
tributed between transcatheter aortic valve im-
plantation (364) and sutureless (262) groups. 
Patients of both groups were not comparable 
for clinical and surgical characteristics, but 
many patients were in a “gray zone”; there-
fore, a new retrospective propensity score 
analysis was possible and performed. For 
the 102 matched pair samples, postoperative, 
follow-up clinical data, and costs data were 
obtained.15 Also in this second analysis with 
more patients and a longer follow up, paraval-
vular leakage occurred more frequently in pa-
tients in TAVI group (34% vs. 6.9%; P<0.001) 
with an impact on the survival rate. But the 
most interesting part of the results of this study 
is the costs: these costs associated to the 2 pro-
cedures are similar when the cost of the device 
was excluded. When included, the sutureless 
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single-center experience. Ann Thorac Surg 2012; 94:504-
8; discussion 508-9.
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potential of shortening surgical time: does it also result in 
improved outcome? Ann Thorac Surg 2013;96:77e81.
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replacement. J Heart Valve Dis 2013;22:455e459.

14.	 Santarpino G, Pfeiffer S, Jessl J, Dell’Aquila AM, Pollari 
F, Pauschinger M, et al. Sutureless replacement versus 
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a propensity-matched analysis of 2 strategies in high-risk 
patients. J Thorac Cardiovasc Surg 2014;147:561-7.
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Am J Cardiol 2015 1;116:1737-43.

16.	 Biancari F, Rosato S, D’Errigo P, Ranucci M, Onorati F, 
Barbanti M, et al. Immediate and intermediate outcome 
after transapical versus transfemoral transcatheter aortic 
valve replacement. Am J Cardiol 2016;117:245-51.

17.	 Blackstone EH, Suri RM, Rajeswaran J, Babaliaros V, 
Douglas PS, Fearon WF, et al. Propensity-matched com-
parisons of clinical outcomes after transapical or trans-
femoral transcatheter aortic valve replacement: a place-
ment of aortic transcatheter valves (PARTNER)-I trial 
substudy. Circulation 2015;131:1989-2000.

surgical time, and future research will deter-
mine whether this advantage will also trans-
late into better outcomes in high-risk patients. 
Sutureless aortic valve replacement has been 
shown to be associated with improved survival 
compared with transcatheter aortic valve im-
plantation, owing to the lower or no rates of 
residual aortic regurgitation. Only randomized 
prospective studies comparing the two surgi-
cal techniques will allow definite conclusions 
to be drawn regarding this issue.
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