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Abstract 
Degenerative aortic stenosis is an inflammatory process, affecting up to 12% of patients 

aged over 85 years. Transcatheter aortic valve implantation (TAVI) has become the 

preferred option for symptomatic, high and intermediate risk patients, including those 

denied for surgical valve replacement. Aortic stenosis is associated with prolonged atrio-

ventricular (AV) conduction time, as well as higher degree of AV conduction disorders. 

In addition, it was observed that TAVI patients have a higher incidence of conduction 

abnormalities during the procedure, as well as during the following days, many of them 

requiring the implantation of a permanent pacemaker. Definitive guidelines for 

management of the conduction disorders are not yet available, the burden of choosing 

the best approach being put on each individual clinician. 
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Introduction 

Degenerative calcific aortic stenosis is a 

progressive inflammatory process.  Severe 

aortic stenosis (AS) is currently defined by 

an aortic valve area (AVA) <1.0 cm2 and/or 

a mean transaortic pressure gradient (MPG) 

>40 mm Hg and/or a peak aortic jet velocity 

(Vmax) >4 m/s [1]. Aortic stenosis is the most 

frequent valvular heart disease in the 

Western world, estimations being that 

approximately 1-2% of patients aged over 65 

years have moderate to severe aortic 

stenosis. Furthermore, this rate increases up 

to 12% in patients aged over 85 years [2]. 

Transcatheter aortic valve implantation 

(TAVI) is an expanding, catheter-based 

procedure that allows the implantation of a 

prosthetic valve, without the requirement of 

an open-heart surgery for the management of 
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severe aortic stenosis. Since its introduction 

in 2002, TAVI has emerged as the preferred 

option of treatment for symptomatic severe 

aortic stenosis in high and intermediate risk 

patients, including the cases denied for 

opened surgical approach [3-5]. In 2017, 

during the European Society of Cardiology 

(ESC) meeting, TAVI indications were 

extended to intermediate risk patients when 

transfemoral approach (TFA) is feasible [6]. 

However, due to its adverse effects, mainly 

concerning conduction abnormalities (bundle 

branch block – BBB and high grade atrio-

ventricular block - HAVB) requiring 

permanent pacemaker implantation – PPMI, 

the procedure has failed to address a 

younger, lower surgical risk population [7].  

Apart from increasing hospital length of 

stay and financial burden, conduction 

abnormalities have been associated with 

adverse long term clinical outcomes. 

Considering that, the next step in improving 

TAVI results might be represented by 

preventing and treating conduction 

abnormalities. 

Anatomy of the aortic valve and the 

conduction system 

The aortic valve, which is tricuspid in 

most cases, is attached to the aortic wall. The 

root, made up by the valvular leaflets and 

their supporting sinuses, is related to all four 

chambers of the heart.  The atrio-ventricular 

(AV) node is located inferior to the apex of 

the triangle of Koch, adjacent to the 

membranous septum, meaning that the AV 

node is near the subaortic region. The AV 

node continues as the bundle of His, which is 

located in the membranous septum and 

branches into the left and right bundle. Inter-

individual variations of the penetrating 

bundle length and depth of septal penetration 

and variation in the location of the proximal 

portion of the left bundle determine the 

susceptibility of a patient to developing 

complete block or LBBB [8].  

Three major variants were described that, 

depending on which is present, determine the 

susceptibility of a patient developing 

complete block or LBBB. LBBB likelihood 

is determined by how soon the left bundle 

appears on the left side of the septum, and 

injury is affected by the relative positioning 

of the membranous septum with respect to 

the aortic cusps [9]. 

Conduction abnormalities 

Aortic stenosis is associated with 

prolonged AV conduction time, as well as 

higher degree of AV conduction disorders.  

MacMillan et al performed a study on 48 

consecutive patients with aortic stenosis 

undergoing cardiac catheterization and 

electrophysiologic studies to record HV 

interval (the interval from the first rapid 

deflection of the His potential to the earliest 

onset of ventricular depolarization as seen on 

the surface electrogram or the His 

electrogram) [10]. It was observed that there 

is an inverse correlation between the 

duration of the HV interval and the aortic 

valve area (p<0.02), meaning that while the 

severity of the stenosis increases, the 

intraventricular conduction worsens.  

In addition to these conduction 

abnormalities, PARTNER trial [3] showed 

an incidence of atrial fibrillation of approx. 

40% between the prohibitive and the high 

surgical risk cohorts.  

Conduction disorders and need for 

PPM after TAVI 

It was observed that in patients 

undergoing TAVI, conduction disorders 

occur early during the procedure [11, 12]. 

Not only that more than half of the new 

conduction abnormalities appear before the 

actual valve implantation, but new disorders 

may appear at some time after TAVI [12]. 

Widening of QRS was noted in almost 

50% of patients during the procedure – most 

of them after the implantation of the device, 

and one third after percutaneous aortic 

valvotomy or guidewire crossing of the 

native aortic valve [13]. 
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Considering all these aspects, new-onset 

LBBB and high grade atrio-ventricular 

block, as well as the need for permanent 

pacemaker implantation (PPMI) represent 

important clinical problems after TAVI.  

The pathophysiology behind all 

conduction disturbances has not been fully 

elucidated. Several studies took into account 

both patient and procedure-related factors, 

such as septal wall thickness, non-coronary 

cusp thickness, pre-existing RBBB, post-

implant prosthesis expansion, type of 

prosthesis and depth of valve implantation 

within LVOT [14-16]. Independent from the 

type of prosthesis used, deeper implantation 

was correlated with higher risk of new 

conduction disturbance.  

Due to the high frequency of BBB and 

HAVB, PPMI is an important aspect to 

consider in patients’ management post 

TAVI. Peri-procedural heart block has 

proven to be a challenge, especially 

determining when to implant a permanent 

pacemaker. AV block after TAVI is 

exhibiting dynamic properties, some research 

recommending 7-day ECG monitoring [17]. 

AHA/ACC/STS guidelines give little 

guidance regarding timing of PPMI, leaving 

the decision to individual physicians [18]. 

However, delaying PPMI is associated 

with increase length of stay in the hospital, 

higher costs, and increased risk of acquiring 

hospital infections. 

The effect a new permanent pacemaker 

has on survival after TAVI is unclear. In 

addition to the PPMI procedure risks, long-

term right ventricular pacing was shown to 

increase re-hospitalization for cardiac failure 

and to increase mortality [19]. In a 

retrospective analysis of 2,599 patients from 

PARTNER Trial, patients after PPMI were 

more likely to have repeated hospitalizations 

(23,9% vs 18,2%, p=0.05) [3]. In REPRISE 

III, a prospective, randomized TAVI trial, 

analysis of the 864 patients discharged from 

the hospital, revealed that patients with 

PPMI before the procedure had highest rate 

of all-cause death compared to patients never 

receiving a pacemaker or having PPMI after 

TAVI [20]. 

Conclusions 

Considering the presence of severe 

cardiac pathological features, in conjunction 

with other noncardiac comorbidities, patients 

undergoing TAVI are characterized by a 

very high-risk profile. One of the most 

frequent adverse effects of the procedure, 

conduction abnormality, is increasing the 

overall risk of poor outcome. With progress 

being done in understanding the mechanisms 

behind the development of conduction 

disorders, as well as finding out the best 

approach for permanent pacemaker 

implantation, lower risk patients might 

benefit from TAVI in the future.  
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