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Introduction

Balloon aortic valvuloplasty (BAV) has historically 
been recommended prior to transcatheter aortic valve 
implantation (TAVI). Pre-implantation BAV (pBAV) creates 
fractures at the level of calcified leaflets, thereby facilitating 
delivery of the transcatheter valve system across the 
diseased aortic valve and, enhances prosthesis implantation 
and expansion within the calcified aortic valve annulus. 
However, it has been hypothesised that pBAV may increase 
embolic events and confer to procedural hemodynamic 
instability.

New device designs, lower profile delivery systems (1)  
and increasing operator experience (2) have enabled direct-
TAVI (without pBAV), and its appeal amongst TAVI 

operators enhanced the dissemination of a direct TAVI 
approach across many centres. 

In this review, we discuss contemporary evidence that 
inform the debate on the need for routine pBAV for 
TAVI candidates and present a framework that may assist 
operators in selecting patients for pBAV.

Role of pBAV for valve system deliverability

During the early stages of transfemoral TAVI, pBAV 
was mandatory to ensure the uneventful crossing of the 
high-profile first-generation valve systems through the 
stenosed valves. Mechanistically, it is plausible that forceful 
advancement of the delivery system and uncontrollable 
movements of the stiff wire in the ventricular cavity may 
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lead to perforation and cardiac tamponade. However, 
bailout BAV has been reported for such instances with 
successful outcomes (3). Nonetheless, recently introduced 
lower-profile delivery systems (1) and increasingly 
experienced operators employing novel techniques such as 
partial valvuloplasty (4,5) have limited the scope for routine 
pBAV in smoothly crossing the stenosed valve. 

Is pBAV required for optimal valve deployment?

A meta-analysis of 16 single centre cohort studies including 
1,395 patients suggested that a direct approach is safe in 
terms of numerous procedurally and clinically relevant 
endpoints when compared with pBAV (6). However, as 
acknowledged by the authors, the study pooled non-
randomised cohort studies and did not adjust for potential 
anatomical and clinical confounders owing to lack of 
patient-level data. Capturing the evolving paradigm shift, 
the UK and Israeli TAVI registries showed that pBAV 
in 2014 was performed in ~60% of the TAVI caseload 
as opposed to ~95% in 2008 (2,7). In both studies, first 
generation SAPIEN (Edwards Lifesciences, Irvine, 
California, USA) and CoreValve (Medtronic, Inc., 
Minneapolis, Minnesota, USA) devices were predominantly 
investigated, though subgroup analyses did not identify 
significant interaction between valve type and outcome (2,6).  
Indeed, device success rates >96% have been reported 
with direct implantation of new generation devices such 
as SAPIEN-3 (8,9) and the mechanically expanding 
Lotus Valve (Boston Scientific, Natick, Massachusetts,  
USA) (10,11).

Clinically significant (≥2+) paravalvular leakage (PVL) 
is associated to short- and long-term mortality following 
TAVI (12-14). As a result, post-implantation balloon 
dilatation is performed to immediately correct significant 
PVLs, however, with the inherent risks of device migration 
or annulus rupture (15,16), and the unknown impact on 
long-term valve durability (17,18). Recent studies have 
shown that moderate/severe PVL and post-implantation 
balloon dilatation are not significantly different between a 
direct-TAVI and pBAV approach, regardless of the TAVI 
device (2,6). However, key predictors of PVL, namely 
extent of aortic valve calcification and calcium distribution 
were not available (19-21). Indeed, unfavourable features 
for direct-TAVI include: heavy or severe aortic valve 
calcification defined as leaflet thickness >5 mm, large 
nodules and diffuse calcification of the aortic annulus, an 
asymmetric and bulky calcification distribution, valve area 

<0.4 cm2 with an eccentric and/or irregular orifice, presence 
of calcification nodules at the left ventricle outflow tract or 
close to coronary ostia (4,22,23).

Deployment optimisation is dependent on numerous 
factors such as operator, system utilized and patient. With 
increasing operator experience and new TAVI devices with 
high success rates and considerably reduced moderate/
severe PVL rates (<5%) (24,25), the role of pBAV is 
becoming less prominent. The incorporation of routine 
multidetector computed tomography (MDCT) in TAVI 
pre-planning certainly helps identifying patients whose 
anatomy is hostile toward a direct implantation.

Adjunctive utilities of pBAV

BAV for transcatheter valve sizing and device selection in 
complex cases

pBAV may be used to complement MDCT for transcatheter 
valve sizing and type of device selection in selected cases. For 
example, in cases where valve sizing based on MDCT falls 
between valve sizes, pBAV with concomitant supra-annular 
aortography may guide appropriate size selection (26).  
In addition, pBAV may also help determine the interaction 
of the prosthesis and coronary ostia in certain cases. 
Indeed, in patients with high risk features for coronary 
obstruction on MDCT; narrow, tubular aorta with low 
coronary ostia, pBAV with aortography can evaluate the 
interaction of the leaflet with the coronary ostium (27).  
Such information enables defaulting to a procedural 
strategy that firstly minimises risk for coronary obstruction, 
as well as implementing preventive measurements for 
bailout procedures such as guidewire engagement of the 
ostium at risk should urgent stenting be required (28), or 
simply choosing certain type of valve system that does not 
jail the coronary ostia (29-31).

What are the risks of pBAV?

Hemodynamic instability

pBAV can confer to hemodynamic compromise in a 
subset of patients owing to the temporary interruption 
in ventricular output during rapid pacing and/or new 
severe aortic regurgitation. Patients with any combination 
of pre-existent low flow-low gradient aortic stenosis, 
severe aortic regurgitation, severe left ventricular systolic 
dysfunction or severe pulmonary hypertension are at high 
risk of acute decompensation (32). Often, hemodynamic 
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deterioration is sudden and profound and may lead to 
clinically significant multi-organ hypoperfusion. Therefore, 
careful consideration of MDCT parameters in patients with 
high-risk features for hemodynamic compromise is key to 
choosing a direct over a pBAV approach. High risk patients 
with hostile anatomies mandating pBAV may benefit from 
the use of novel valvuloplasty balloons (TRUE® Flow 
Valvuloplasty Perfusion Catheter, Bard Peripheral Vascular, 
Inc. Tempe, Arizona, USA) that enable perfusion during 
pBAV inflation.

Risk of systemic embolization

Mechanistically, pBAV involves additional manipulations 
of the diseased aortic valve, hence, increasing the risk of 
aortic wall and calcific valve tissue emboli. Indeed, arterial 
wall, native valve tissue and calcific emboli are frequently 
identified in histological analyses of debris from cerebral 
embolic protection devices (33,34) in TAVI patients. 
Furthermore, studies investigating the relation of pBAV 
in TAVI patients to the incidence and number of new 
emboli as assessed by cerebral diffusion-weighted magnetic 
resonance imaging found no significant difference when 
compared to a direct-TAVI approach (23). In this regard, 
Bijuklic et al. (23) showed that direct-TAVI was linked to a 
higher volume of ischemic lesions, speculating that pBAV-
induced microfractures of the native calcified valve reduce 
the volume of embolised material. 

Stroke event rates in patients with pBAV and direct-
TAVI with first generation devices are similar; varying 
between 2% to 4% (2), and independent of the implanted 
system. Comparable event rates (~3%) are also seen with 
new generation devices whether they employ pBAV or not 
(10,11). Indeed, standalone BAV has a ~2% risk of stroke 
which was not significantly different to the stroke rate of 
TAVI patients (3.1%) in a propensity matched analysis (35).  
In the absence of appropriately powered studies and 
compelling data to establish an undisputed link between 
pBAV, cerebral emboli and stroke in TAVR patients, 
inferences on pBAV and stroke ought to be interpreted 
cautiously. Nonetheless, patients harbouring high risk 
features for peri-procedural cerebrovascular accidents (36), 
may benefit from a tailored approach to valve deployment 
and embolic protection device utilisation.

Shifting towards a tailored approach to pBAV

Contemporary literature suggests that direct-TAVI in an 

appropriate subset of patients, is safe and yields comparable 
clinical outcomes when compared to a routine pBAV 
strategy. However, one should bear in mind that available 
data on the field emanate from observational studies with 
their inherent shortcomings. Despite the trend of increasing 
direct implantations, mostly using a balloon-expandable 
valve, there is no concerted approach to patient selection 
for direct-TAVI. Due to expansion of TAVI to low risk 
patients, attention is shifting on improving outcomes and 
healthcare resource utilisation. Consequently, operators 
will be responsible to case by case tailor their approach, 
ensuring that additional procedural steps are justified. To 
this avail, the results of the DIRECT (The preDIlatation 
in tRanscathEter aortiC Valve implanTation Trial, 
ClinicalTrials.gov: NCT02448927) and DIRECTAVI (TAVI 
Without Balloon Predilatation SAPIEN-3, ClinicalTrials.
gov: NCT02729519) randomised controlled trials are 
anticipated. Both studies investigate the efficacy and safety 
of a direct as opposed to a pBAV strategy in CoreValve/
Evolut R and SAPIEN-3 system implantations respectively.

Conclusions

Routine pBAV in TAVI is declining as new devices and 
increasing operator experience enable optimisation of 
the procedural workflow. Contemporary data support the 
safety of a direct-TAVI approach; however, pBAV remains 
an important procedural stage during TAVI and further 
research is required to identify the subset of patients that 
may benefit from pBAV. Ultimately, it is up to the Heart 
Team to decide the best strategy based on anatomical 
characteristics and personal experience.
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