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A B S T R A C T

Transcatheter aortic valve implantation (TAVI) has emerged recently as an accepted 
treatment option for high-risk patients with symptomatic severe aortic stenosis, who 
are poor surgical candidates. Increasing numbers of successful TAVI procedures have 
already been performed, with encouraging short- and mid-term results, while the first 
randomized double blind trials have already been published confirming efficacy of 
the procedure and a satisfactory outcome. Thus, TAVI has emerged as a very promis-
ing alternative to surgical aortic valve replacement over the recent years. In this brief 
overview, the patient selection process and the technique of TAVI are described to-
gether with some important clinical data.

I N T R O D U C T I O N 

Aortic stenosis is the most common valvular abnormality in the western world.1 
Transcatheter aortic valve implantation (TAVI) has emerged recently as an accepted 
treatment option for high-risk patients with symptomatic severe aortic stenosis (AS), 
for whom conventional surgical replacement has been previously denied.2-4 During the 
last few years, increasing numbers of successful TAVI procedures have been performed, 
with encouraging short- and mid-term results, while the first randomized double blind 
trials have already been published enhancing the initial enthusiasm.5-7 

With regards to the technical aspect, TAVI is currently performed with use of two 
commercially available prosthetic valves, the CoreValve (Medtronic, Inc.) and the 
SAPIEN (Edwards Life Sciences, Inc.), both of which can be introduced transfemorally 
(Fig. 1). Furthermore, the former may potentially be introduced through a subclavian 
artery8,9 or more recently via a transaortic route,10 while the latter can be introduced 
transapically.11 Meanwhile, the surgical involvement during the procedure has been 
avoided with the use of 18F sheaths, converting TAVI into a truly percutaneous method 
and permitting the procedure performance even without general anesthesia.12

P A T I E N T  S E L E C T I O N /  S C R E E N I N G  P R O C E S S 

Patients who suffer from severe, symptomatic aortic stenosis are considered as 
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18F sheath, with the puncture guided by a crossover technique 
(in case of femoral access), or surgical artery cut-down (in case 
of subclavian access). The percutaneous closure is achieved 
using a preloaded Prostar XL suture device (Abbott Vascular, 
Abbott Park, IL).13 Prior to implantation of the prosthesis, 
aortic angiography is conducted and subsequently, balloon 
valvuloplasty is performed under rapid ventricular pacing. 
The whole procedure is under continuous hemodynamic and 
arterial blood gas (oximetry) monitoring.

The CoreValve prosthesis is then advanced retrogradely 
over a stiff guidewire and deployed within the aortic annulus. A 
26 mm and 29 mm bioprosthesis is implanted for aortic annulus 
diameter of 20-23mm and 24-27mm, respectively. Recently, a 
31 mm CoreValve prosthesis has been introduced for aortic 
annulus of 27-29 mm. Deployment of the prosthetic valve 
consists of three stages. During the first stage, the operator 
has full control of the valve expansion, without being forced 
to rapidly deploy the valve, since the valve is being deployed 
under the patient’s native rhythm. During the second stage, the 
partially deployed prosthesis obstructs the aortic valve flow, 
blood pressure is compromised and the operator performs 
deployment in an uninterrupted mode until blood pressure 
returns to baseline. The third step is then completed, without 

TABLE 1. Main Characteristics of the two Commercially Available Transcatheter Aortic Valve Devices.

Approach
Sheath 

size Expansion Valve size
Balloon 

valvuloplasty

CoreValve (Medtronic, Inc.) Transfemoral-subclavian-

transaortic

18Fr Self-expanded 26 mm-29 mm-31 mm Yes

SAPIEN (Edwards Life 

Sciences, Inc.)

Transfemoral-transaortic-

transapical

18Fr Balloon-

expanded

23 mm-26 mm Yes

FIGURE 1. The two commercially available prosthetic valves: 
CoreValve (Medtronic, Inc.) and SAPIEN (Edwards Life Sci-
ences, Inc.). FIGURE 2. 3D reconstructed image of iliofemoral arterial tree, 

conducted with multi slice computed tomography (MSCT), used 
for patient screening.

TAVI candidates if the risk for surgical aortic valve replace-
ment is high (logistics Euroscore >20%) or diagnosed as ‘in-
operable’, e.g. due to liver cirrhosis, respiratory insufficiency, 
hostile thorax, frailty, or porcelain aorta. All patients undergo 
an intensive screening process before the implantation, includ-
ing a thorough echocardiography study, an angiography of 
the aorta, the coronary arteries and the arteries of the lower 
extremities, while finally a multi slice computed tomography 
(MSCT) angiography is conducted (Fig. 2).12 Importantly, 
the “Heart Team”, including cardiologists, cardiac surgeons 
and anesthesiologists, specialized in TAVI indications and 
procedure, reach consensus whether the candidate patient is 
suitable to undergo the intervention.

T A V I  P R O C E D U R E 

Historically, the first percutaneous transcatheter implan-
tation of an aortic valve was conducted with an antegrade 
approach through the right femoral vein and after transseptal 
catheterization. Using a 24F sheath, the prosthetic device was 
inflated within the diseased stenotic aortic valve after perform-
ing balloon valvuloplasty.4

The TAVI procedure with use of the CoreValve prosthesis 
is carried out via the femoral or subclavian artery, through an 
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any need for hurry, since sufficient blood flow is maintained 
through the deployed valve (Fig. 3).12 Finally, hemodynamic 
outcomes, proper prosthesis placement, potential aortic valve 
regurgitation or vascular complications at the puncture site, 
are assessed serially by aortograms and managed properly.

The TAVI procedure using the Edwards prosthesis 
has many similarities with the procedure of the CoreValve 
prosthesis. Valve implantation is also preceded by balloon 
valvuloplasty, but contrary to the self-expanding prosthesis 
of the CoreValve, the Edwards prosthesis is expanded at the 
aortic annulus site using a balloon under rapid right ventricular 
pacing.14 Nevertheless, apart from a transfemoral approach, 
the Edwards valve can also be implanted through a mini-
thoracotomy in the fifth or possibly sixth intercostal space via a 
transapical approach, offering an extra therapeutic opportunity 
to patients with severe stenoses throughout their arterial tree.15 

Alternative approaches have been proposed and used in 
individualized cases but their implementation is currently 
limited. Such techniques, include transaortic or transcarotid 
approach for valve implantation.10

C O M P L I C A T I O N S  A N D  M A N A G E M E N T

Transcatheter aortic valve implantation is a technically de-
manding procedure, which sometimes may be accompanied by 
simple or severe complications. Hemodynamic complications, 
such as aortic regurgitation or hemodynamic collapse due to 
malignant arrhythmias can be managed with post-implantation 
balloon inflation in the first case16 or bioprosthesis deployment 

without angiographic injection guidance (using the new Ac-
cutrac system) in the latter case.17 

Several repositioning techniques have been evolved in 
order to deal with non-proper site deployment of the valve. 
The ‘Snare’ technique is a ‘bail-out’ method applied when the 
prosthesis is implanted too low.18 In addition, the “Remov-
ing and Repositioning” technique can be used in the case of 
too-high initial positioning of the prosthesis, by retrieving the 
semi-deployed valve out of the body, inspecting and reinserting 
it for a successful implantation.18 Furthermore, the ‘valve in 
valve’ technique can be performed, using a second prosthesis 
within the first one, in cases where the initial valve has not 
been implanted properly.18

Vascular complications at the access site represent another 
common group of TAVI complications. Rupture, dissection or 
pseudoaneurysms of the access vessel, despite the use of the 
closure device, are managed with balloon inflation or covered 
stent implantation at the site. It has been shown that extensive 
calcification, sheath to femoral artery ratio, and vessel tortuos-
ity and angulation are factors contributing to major vascular 
complications.19 Recently the Valve Academic Research 
Consortium (VARC) has established criteria and definitions 
for TAVI not only regarding vascular complications but many 
of the procedural aspects.20

Conduction disorders following TAVI are a known, 
common complication resulting in permanent pacemaker 
implantation. It seems that implantation depth and proximity 
of aortic valve to conduction system facilitate the development 
of conduction disorders (Fig. 4).21 Contrary to surgical aortic 
valve replacement (AVR) (3.2-8.5%),22 the prevalence of 

FIGURE 3. The three stages of CoreValve deployment.
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permanent pacemaker implantation after TAVI ranges from 
12-35% in a series of studies.23,24 The conduction disorders 
frequency is significantly higher with the CoreValve than the 
Edwards prosthesis, resulting in approximately 21% of per-
manent pacemaker implantation and a 6% respectively. That 
difference can be explained by the self-expandable character of 
the CoreValve device and its longer size expanded in the left 
ventricle, leading to higher pressures applied to the vicinal na-
tive conduction system. A higher prosthesis implantation may 
potentially prevent the development of conduction disorders.

In order to diminish the complication percentages, the 
use of transesophageal echocardiography (TEE) has been 
proposed and used by many operators. Thus, it has been used 
for the measurement of the aortic annulus size preoperatively,25 
while real-time 3-D TEE has been applied in procedure guid-
ance in percutaneous and transapical approach.26,27 Moreover, 
studies have been conducted using TEE, regarding the change 
of aortic annulus dimensions and geometries after TAVI.28 
However, its use has not been routinely implemented.

Left main occlusion or obstruction is a rare but serious 
complication reported during or after TAVI, conducted 
by transcatheter or transapical approach.29,30 This dreadful 
complication is managed with an emergency percutaneous 
coronary intervention (PCI) and stent deployment in the left 
main ostium. 

R A N D O M I Z E D  T R I A L S / F U T U R E 
P R O S P E C T S

A variety of studies have shown the efficacy of the method 
compared with the conventional treatment. The PARTNER 
trial was the first randomized trial comparing TAVI (Edwards) 
with standard therapy (cohort B) and surgical AVR (cohort 
A). Regarding the first arm, it was shown that TAVI results 
in significant reduction of mortality compared with standard 
therapy (30.7% vs. 50.7%; p <0.001) and reduction of death 
or hospitalization (42.5% vs. 71.6%, p <0.001).5 Concerning 
the second arm, it was shown that TAVI was non-inferior for 
mortality compared with surgical AVR (24.2% vs. 26.8%; p 
for noninferiority = 0.001) and 30-day mortality (3.4% vs. 
6.5%, p = 0.07) (Fig. 5).6 

Undoubtedly, TAVI has emerged as a very promising 
alternative to surgical AVR over the recent years. Patients, 
who were considered to be left untreated or undergo surgical 
replacement with high surgical risk, are now offered an alter-
native, secure and non-inferior treatment. However, further 
studies are required to evaluate the long-term durability of the 
prosthetic valve, so that the appropriate patient population for 
this procedure may be expanded. 

FIGURE 4. Native aortic valve and conduction system.
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