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Transcatheter aortic valve implantation (TAVI) has been a break-
through therapy for patients with severe symptomatic aortic stenosis 
(AS) and at high risk or having contraindications for conventional 
surgical aortic valve replacement (SAVR). Advances in device devel-
opment (prosthetic valves and delivery systems), learning curves and 
improvement in visualisation of the aortic root anatomy and spatial 
orientation have resulted in improved outcomes with procedural suc-
cess in over 95% of cases.1 In addition, data from the PARTNER B trial 
demonstrated 20% absolute reduction in one-year mortality for 
patients treated with TAVI compared with patients medically treated 
and an additional 16.9% reduction between one and two-year follow-
up. Besides patient selection, including careful evaluation of frailty 
and associated comorbidities that may limit the benefits of TAVI, 
accurate selection of prosthesis size and procedural approach as well 
as accurate procedural guidance are the cornerstones to maximise the 
TAVI outcomes and minimise complications.

Undersizing of the transcatheter prosthesis may result in significant 
paravalvular aortic regurgitation (PAVR) or, more rarely, in prosthesis 
migration.2 In contrast, oversizing the prosthesis has been associated 
with a lower incidence of significant PAVR, but an increased risk of 
annulus rupture, which is a rare and fatal complication.3 Data from the 
PARTNER trial and several other registries have demonstrated the clini-
cal implications of moderate and severe PAVR; in the PARTNER trial 
the presence of PAVR doubled the mortality risk of patients treated with 
TAVI (hazard ratio 2.11; 95% confidence interval 1.43-3.10; p<0.001).4 
Furthermore, inadequate selection of transfemoral access has been asso-
ciated with a significant risk of vascular complications which double the 
procedural mortality. The rates of vascular complications reported in the 
PARTNER trial (cohorts A and B) and several multicentre registries 
ranged between 10% and 18%.4-6 Small arterial diameters, tortuous 
arteries as well as the extent and location of vascular calcification are 
predictors of major vascular complications. Finally, the current expert 
consensus document on TAVI recommends the use of hybrid rooms 
with the capability for advanced X-ray imaging and echocardiography, 
anaesthesia and cardiopulmonary support.7 Accurate procedural guid-
ance is key to optimising the positioning and deployment of the prosthe-
sis and to minimising the number of repeated injections of iodinated 
contrast that may increase the risk of acute kidney injury.

Until now, echocardiography and invasive angiography have been 
the most widely used techniques to size the aortic annulus, select the 
access (transfemoral or transapical) and guide the procedure. However, 

accumulating evidence shows the relevant role of MDCT to address all 
these issues, providing comprehensive information on aortic annulus 
dimensions and anatomy of the peripheral arteries and permitting 
anticipation of the X-ray angiographic projections to deploy the pros-
thesis.8 In addition, intraoperative three-dimensional (3-D) rotational 
angiography (Dyna-CT) permits alignment of the nadirs of the aortic 
valve sinuses to derive the angiographic angle automatically and to 
obtain the precise aortic annulus plane to deploy the prosthesis.

In the current issue of the Journal, two articles confirm the rele-
vance of MDCT and 3-D rotational angiography in TAVI proce-
dures.9,10 Hayashida and coworkers demonstrated that selection of 
prosthesis size based on MDCT measurements of the aortic annulus 
resulted in significantly reduced incidence of significant PAVR as 

Article, see page 546

compared with a selection based on two-dimensional (2-D) transoesoph-
ageal (TEE) echocardiographic measurements (15.4% versus 24.0%; 
p=0.04).9 These results confirm and extend previous findings showing 
the independent association between aortic annulus dimensions assessed 
with MDCT and the presence of significant PAVR.2,11 Jilaihawi et al 
described a significantly higher incidence of at least mild PAVR in 
patients in whom the prosthesis size was selected based on 2-D TEE 
compared with patients in whom the prosthesis size was selected based 
on MDCT measurements.2 MDCT permits accurate cross-sectional 
assessment of the aortic annulus dimensions and frequently yields larger 
diameters than 2-D echocardiography resulting in the selection of a larger 
prosthesis. Indeed, several studies have suggested that a certain grade of 
prosthesis oversizing results in a lower incidence of significant PAVR. 
Willson et al showed that a large difference between the transcatheter 
aortic valve size and the MDCT aortic annular dimensions (undersized 
prosthesis) was predictive of PAVR.11 Importantly, oversizing the tran-
scatheter aortic valve resulted in reduced incidence of PAVR without 
increasing the incidence of annulus rupture, underexpansion or malfunc-
tion of the prosthesis. Although current recommendations do not indicate 
the preferred imaging modality for aortic annulus sizing, the evidence 
shows that 3-D imaging techniques, and particularly MDCT, may pro-
vide better TAVI outcomes than 2-D imaging modalities.

In addition, the article by Poon and colleagues shows the role of 3-D 
rotational angiography to define the angiographic angles in determin-
ing the optimal aortic plane to deploy the prosthesis.10 The implemen-
tation of the novel aortic valve guide software (Siemens AG, Erlangen,
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Germany) to the currently available Dyna-CT system (Siemens AG) per-
mits automatic registration of the coronary artery ostia and the most infe-
rior points of the coronary sinuses as well as alignment of the three cusps 
at equal distances to each other. The optimal angiographic angle is sub-
sequently calculated and the C-arm is automatically positioned to display 
the selected angle. This novel methodology was used in 43 patients 
undergoing TAVI. The procedural outcomes in this group were com-
pared with two other groups where conventional Dyna-CT or angiogra-
phy were used to assess the optimal angiographic angle. The use of the 
aortic valve guide software resulted in significantly shorter fluoroscopy 
times and fewer number of aortograms. In addition, the incidence of at 
least mild PAVR at follow-up was significantly lower in the group of 
patients in whom the novel algorithm was applied. However, it should be 
noted that the amount of iodinated contrast volume used was not signifi-
cantly reduced. In this population of patients with severe aortic stenosis 
and associated comorbidities such as renal dysfunction, the use of iodi-
nated contrast should be kept to a minimum to avoid acute kidney injury, 
a relatively frequent complication (incidence between 12% and 36%) that 
has been associated with increased 30-day and one-year mortality.12,13

Therefore, the use of MDCT before the procedure and 3-D rotational 
angiography during the procedure results in more accurate aortic annu-
lus sizing and prosthesis size selection and better orientation of the 
X-ray fluoroscopy angles, leading to a reduced incidence of PAVR. 
While the use of MDCT to evaluate patients who are candidates for 
TAVI (specifically measuring the aortic annulus and assessing the 
peripheral arteries) has been increasing in recent years, there is less 
experience with the use of 3-D rotational angiography for procedural 
guidance and its impact on TAVI outcomes may require further studies 
with larger populations. However, the promising results reported in the 
present issue of EuroIntervention indicate that 3-D imaging modalities 
may also be important for superior procedural guidance.
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