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Abstract
Transcatheter  aortic  valve  replacement  (TAVR)  has  rapidly  evolved  from  a  therapy
reserved for high-risk surgical candidates to a preferred treatment option across a broad
range  of  patients  with  severe  aortic  stenosis.  Contemporary  randomized  trials  have
demonstrated comparable or superior early outcomes to surgical aortic valve replacement
(SAVR), leading to expanded indications in intermediate- and low-risk populations, as well
as  select  patients  with  bicuspid  anatomy.  Recent  guideline  updates,  including the 2025
European Society of Cardiology recommendations, unify the age threshold for TAVR to ≥
70 years in appropriately selected patients and support consideration of early intervention
in asymptomatic severe aortic stenosis based on emerging evidence. As younger patients
increasingly  undergo  TAVR,  several  key  uncertainties  have  become  central  to  clinical
decision-making. Long-term valve durability beyond the first decade remains insufficiently
defined, emphasizing the need for structured lifetime management strategies that account
for  anticipated  reinterventions,  prosthesis-patient  mismatch,  and  coronary  access
preservation.  The  rise  in  valve-in-valve  and  redo-TAVR procedures  introduces  complex
anatomical challenges, including coronary obstruction and sinus sequestration, which has
driven the development of advanced leaflet-modification techniques. In parallel, the role of
                                                                                            

https://www.oaepublish.com
https://ucenter.oaepublish.com
https://dx.doi.org/10.20517/2574-1225.2025.161
https://dx.doi.org/10.20517/2574-1225.2025.161
https://crossmark.crossref.org/dialog/?doi=10.20517/2574-1225.2025.161&domain=pdf


Page 2 of 12 Sturla et al. Mini-invasive Surg. 2026;10:24

cerebral  embolic  protection  (CEP)  remains  uncertain,  as  randomized  trials  have  demonstrated  neutral  results,
leading  to  ongoing  investigation  into  which  patients  may  benefit  and  which  technologies  may  offer  meaningful
protection.  This  review  synthesizes  current  evidence  and  unresolved  questions  in  three  domains  essential  to
contemporary TAVR practice: lifetime management, leaflet modification strategies, and CEP.

INTRODUCTION
Transcatheter aortic valve replacement (TAVR) has transformed the management of severe aortic stenosis

over the past decade. Initially restricted to patients deemed high risk surgical candidates, TAVR is now

considered an effective therapy in intermediate and low risk cohorts, as supported by randomized controlled

trials demonstrating comparable or superior early outcomes compared to surgical aortic valve replacement

(SAVR). As a result, TAVR is now being increasingly offered to lower-risk and younger populations, as well

as those with suitable anatomy, including some with bicuspid valves
[1]

.

This paradigm shift is reflected in the 2020 American College of Cardiology (ACC)/American Heart

Association (AHA) guidelines, which support either TAVR or SAVR in patients aged 65-80 years, while

favoring SAVR in those younger than 65 years and recommending TAVR in patients aged 80 years or

older
[2]

.

The prior European Society of Cardiology (ESC) 2021 guidelines recommend TAVR for patients aged ≥ 75

years or those at increased surgical risk, with SAVR favored in younger, low-risk patients. Both guidelines

emphasized the importance of a multidisciplinary heart team and individualized decision-making
[3]

.

ESC guidelines released in 2025 introduced a few major updates
[4]

.

1. Lowering the age threshold for TAVR to ≥ 70 years for patients with tricuspid aortic valve stenosis and

suitable anatomy, irrespective of surgical risk.

2. Considering intervention in asymptomatic patients with severe, high-gradient aortic stenosis and

preserved left ventricular ejection fraction (LVEF; ≥ 50%), as an alternative to surveillance, if procedural risk

is low.

For asymptomatic patients with severe, high gradient aortic stenosis and preserved LVEF (≥ 50%),

intervention (either TAVR or SAVR) can be considered if the procedural risk is low, confirmed by a normal

exercise test with absence of symptoms. This recommendation is supported by recent trials including EARLY

TAVR, EVOLVED, AVATAR, and RECOVERY
[5-8]

. The EARLY TAVR trial demonstrated that TAVR in

truly asymptomatic patients reduced the composite of death, stroke, or unplanned cardiovascular

hospitalization compared to surveillance, with better quality of life and cardiac function
[5]

. The EVOLVED,

AVATAR, and RECOVERY trials (SAVR-focused) showed mixed mortality benefits but consistently

reduced heart failure symptoms and hospitalizations with early intervention, particularly in select high risk

or younger cohorts
[6-8]

.

TAVR is now being recommended in patients ≥ 70 years of age with tricuspid aortic valve stenosis and

suitable anatomy, regardless of surgical risk, as supported by evidence from the DEDICATE and NOTION 2

trials
[9,10]

. This marks a significant shift toward broader eligibility and earlier intervention, aiming to prevent

irreversible cardiac damage and improve outcomes.

Nevertheless, bicuspid aortic valve anatomy remains an important area of ongoing uncertainty. Although

growing observational experience supports the feasibility of TAVR in selected bicuspid anatomies, these

patients were underrepresented in pivotal randomized trials, and certain anatomical features, including
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markedly elliptical annuli, asymmetric bulky calcification, raphe calcification, and associated aortopathy,

may increase procedural complexity and adverse outcomes. Accordingly, contemporary guidelines continue

to emphasize individualized Heart Team assessment, with bicuspid morphology remaining an important

consideration that may favor SAVR in selected patients.

Despite this momentum, several questions remain unanswered. Many landmark trials on TAVR have limited

long-term follow-up, with valve durability remaining a significant concern in younger patients who may

require multiple lifetime interventions. Similarly, the increasing prevalence of redo-TAVR (TAV-in-TAV)

procedures not only introduces new technical challenges but also increases concerns for increased risk of

coronary obstruction. Furthermore, the role of cerebral embolic protection (CEP) remains unclear after two

large, randomized controlled trials failed to demonstrate clear benefit.

This review focuses on three major areas central to the ongoing discourse in current TAVR practice: lifetime

management strategies, leaflet modification techniques to minimize coronary obstruction during redo

procedures, and the role of CEP.

LIFETIME MANAGEMENT OF AORTIC STENOSIS
Durability of aortic valve prostheses remains the cornerstone of lifetime management strategies. Randomized

trials and observational studies have progressively increased the follow-up data available for transcatheter

heart valves (THVs). Current pooled analyses to mid‑term follow‑up show no consistent increase in

clinically significant structural valve deterioration after TAVR compared to surgical bioprosthetic valves.

Similarly, meta‑analyses and comparative studies with up to 5 years of follow-up have shown similar rates of

echocardiographic valve deterioration and clinically driven reintervention between TAVR and SAVR

patients
[11,12]

. Longer observational follow‑up in selected cohorts offers additional reassurance: early TAVR

series and randomized studies now show stable valve hemodynamics and low rates of clinically significant

structural valve deterioration in up to 8 to 10 years in some patient populations
[13,14]

. Overall, these datasets

from randomized trials and real-world registries have been synthesized in reviews and lifetime management

analyses to reach an optimistic albeit cautious view that modern TAVR prostheses show durability

comparable to that of surgical bioprostheses during the first decade after implantation.

The 7-year follow-up of the PARTNER 3 trial shows that TAVR in low-risk patients with severe,

symptomatic aortic stenosis provides reassuring long-term outcomes
[15]

. There were no significant

differences compared to SAVR in the composite endpoints of death, stroke, or rehospitalization. The

individual event rates were also similar, and valve durability was comparable, with valve failure rates of 6.9%

for TAVR and 7.3% for surgery at 7 years. Valve gradients remained stable, and patients in both groups

maintained good functional status.

Early benefits of TAVR, such as reduced rehospitalization and lower rates of new-onset atrial fibrillation,

were observed to become less pronounced over time. While late events, such as stroke and rehospitalization,

were slightly more common in the TAVR group, although not statistically significant. Paravalvular

regurgitation occurred more often after TAVR but did not affect mortality or valve durability. Overall, these

findings support the use of TAVR as an effective alternative to surgery in appropriately selected low-risk

patients, with similar long-term clinical and valve-related outcomes.

Nevertheless, long-term outcomes after TAVR are influenced by factors beyond structural valve durability

alone. Large observational registries have reported more heterogeneous late clinical outcomes than

contemporary randomized trials, likely reflecting broader patient complexity and comorbidity burden

encountered in real-world practice
[16-18]

. In addition, factors such as paravalvular regurgitation and
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conduction disturbances requiring permanent pacemaker implantation may also impact long-term survival

and rehospitalization after TAVR
[19,20]

.

When evaluating a patient with native aortic stenosis, it is important to consider the possibility of future

valve procedures, particularly in younger patients whose life expectancy may exceed the durability of

bioprosthetic or transcatheter valves.

The initial choice between surgical and transcatheter valve replacement should be guided by factors such as

age, comorbidities, valve anatomy, and the feasibility of future valve-in-valve (ViV) or TAVR-in-TAVR

procedures. For example, younger patients and those with complex anatomy may require careful planning to

facilitate future interventions, including the selection of valve type and implantation strategy.

The ACC guidelines and recent expert reviews emphasize that lifetime management of aortic stenosis should

anticipate the need for second or even third interventions, given the risk of structural valve deterioration and

evolving procedural options. Technical challenges such as patient–prosthesis mismatch, coronary access, and

long-term device durability must be considered, especially as long-term data beyond 10 years remain

limited
[21]

.

The following summarizes the current expert opinion on this subject matter:

1. Life Expectancy > 30 Years: For younger patients requiring a definitive solution, the Ross procedure or

mechanical SAVR is often favored. These options offer the highest long-term freedom from structural

failure, avoiding the cumulative risk of multiple redo procedures.

2. Life Expectancy 20-30 Years: This intermediate group requires individualized Heart Team evaluation. A

“SAVR-first” approach (potentially with root enlargement) is reasonable when maximizing the initial valve

size is important to keep future TAVR options open. Conversely, a “TAVR-first” strategy is viable if anatomy

supports a feasible future ViV procedure.

3. Life Expectancy <​ 20 Years: For patients with more limited life expectancy, TAVR is increasingly

considered a reasonable first strategy in appropriately selected patients. Although robust long-term durability

data beyond the first decade remain limited, current evidence suggests acceptable mid- to long-term valve

performance, and if valve failure occurs, TAV-in-TAV may remain a feasible reintervention strategy in

selected anatomies.

4. Patients with small aortic annuli present a specific challenge due to the risk of patient-prosthesis mismatch

(PPM). In these patients, the goal is to implant at least a 23 mm valve, as this is commonly believed to be the

minimum size required for successful deployment of a future ViV prosthesis. In these cases, when surgical

risk is appropriate, SAVR with root enlargement is often preferred over TAVR. Root enlargement facilitates

the implantation of a larger prosthesis, optimizing hemodynamics and creating a superior landing zone for

future ViV procedures. Conversely, TAVR in small annuli increases the risk of high residual gradients and

coronary obstruction during future interventions.

As TAVR indications expand to younger patients with longer life expectancies, the management of valve

failure has become a major concern. Population-level simulation models now predict a significant rise in

redo-TAVR procedures over the next decade. This projected surge is driven by a consistent annual volume

of bioprosthetic SAVRs (approximately 50,000 per year), and the rapidly growing number of TAVR patients.

Current models use a bimodal failure pattern for TAVR valves estimating about 20% failing or in 4 years and
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the remaining 80% around 11.5 years. This suggests ongoing structural valve deterioration at the population

level. As early TAVR and SAVR patients reach these expected failure points, health systems must prepare for

a rapidly growing pool of ViV candidates and technical solutions available to match technically challenging

anatomical scenarios
[22]

.

Technical planning for redo-TAVR is more complex than TAVR in native valves and requires individualized

planning strategies given the fact that the interaction between the first valve frame and the second implant

creates specific geometric risks. The main concerns are coronary obstruction and sinus sequestration, which

become more challenging because of variability in TAV designs and frame heights
[23]

. Available clinical data

suggest that overt coronary obstruction during redo-TAVR is uncommon, with retrospective series reporting

rates of approximately 0% to 0.9%
[24,25]

. In contrast, computed tomography (CT)-based simulation studies

have identified substantially higher anatomical risk of coronary obstruction or sinus sequestration in selected

TAV-in-TAV configurations, with estimated risks ranging from approximately 23% to 45% depending on

valve combination and patient-specific anatomy
[26,27]

. While certain valve design characteristics, such as frame

height and leaflet position, may influence neoskirt geometry during redo-TAVR, the risk of coronary

obstruction and sinus sequestration varies substantially between patients and valve combinations, and each

TAV-in-TAV configuration presents unique anatomical considerations. Factors including implantation

depth, commissural alignment, sinotubular junction anatomy, and patient-specific CT measurements also

contribute to procedural risk assessment. Accordingly, individualized CT planning remains central to

procedural strategy selection in TAV-in-TAV procedures.

Coronary obstruction occurs when the “neoskirt” of the second valve, along with the displaced leaflets of the

first valve impinges on the coronary ostia. The risk increases when there is significant leaflet overhang, poor

commissural alignment, or a short valve to aorta distance at the sinotubular junction
[23]

.

Sinus sequestration is where the “neoskirt” extends above the sinotubular junction, sealing off the aortic

sinus and blocking coronary flow. This is particularly prominent in “short-in-tall” valve setups or when using

supra-annular index valves with high implantation depths
[23]

. Because of these risks, multiphase CT planning

is essential to quantify valve to coronary distance, valve-to-aorta distance, and commissural

alignment/orientation. Unfortunately, there is no “one-size-fits-all” approach. Each plan must be customized

based on how the first valve expands and the second valve geometry/design.

LEAFLET MODIFICATION
As TAVR expands into younger populations and in more complex reintervention scenarios, managing

coronary access and preventing coronary obstruction has become increasingly important. Coronary

obstruction is a rare but catastrophic complication of TAVR, and it occurs more often in ViV and Redo-

TAVR cases.

It is usually caused by the expanding transcatheter valve pushing the native or surgical leaflets outward. In

patients with high-risk anatomy, such as low coronary ostial height, small sinuses of Valsalva, or a short

valve-to-coronary (VTC) distance, the displaced leaflets can block the coronary arteries or sequester the

sinus, leading to rapid hemodynamic collapse
[28]

.

Historically, “chimney” or “snorkel” stenting was the main bailout strategy for high-risk cases
[29,30]

. However,

this method is now seen as suboptimal because it carries risks of stent crush, thrombosis, and difficult future

coronary access. As a result, the field has shifted toward preventive leaflet-modification techniques, which

reshape the leaflet geometry before valve implantation, ensuring a patent pathway for coronary blood flow.
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The Established Standard: BASILICA. The first technique to gain widespread acceptance and clinical

adoption was BASILICA (Bioprosthetic or Native Aortic Scallop Intentional Laceration to prevent Iatrogenic

Coronary Artery obstruction). Developed at the National Heart, Lung, and Blood Institute (NHLBI), this

procedure utilizes standard catheterization tools to perform electrosurgical laceration. The technique

involves traversing the target leaflet with an electrified guidewire, which is then captured by a snare in the left

ventricular outflow tract (LVOT). By applying radiofrequency energy to the wire loop, the operator slices

through the leaflet tissue from base to tip
[31]

.

The functional goal of BASILICA is to create a “splay”. Upon deployment of the THV, the lacerated leaflet

halves separate laterally, creating a triangular space that preserves blood flow to the coronary artery. The

BASILICA trial and later registries have shown strong proof-of-concept, with high procedural success and

effective prevention of obstruction in high-risk anatomies
[31]

. However, BASILICA remains technically

demanding. It requires complex catheter manipulation, creating an “electrosurgical loop”, and precise

snaring in the LVOT, which introduces a significant learning curve and prolongs procedure times.

Furthermore, while effective, the resulting “splay” may still be insufficient in cases with extremely bulky

leaflets or severely constrained sinuses.

Recognizing the technical limitations of the off-label BASILICA technique, industry innovation has focused

on dedicated devices that standardize and simplify leaflet modification. TELLTALE represents the next

generation of electrosurgical solutions. It is a purpose-built system designed to integrate the wire traversal

and laceration steps into a single dedicated platform. By eliminating the need for BASILICA’s complex setup

using off-the-shelf tools, TELLTALE significantly simplifies the procedure. Recent trial data shows that this

device can achieve 100% technical success with a robust safety profile, making it easier for operators to use

prophylactic leaflet modification in challenging cases
[32]

.

Alongside electrosurgical advances, the ShortCut device introduces a mechanical alternative. Unlike

BASILICA or TELLTALE, ShortCut does not rely on radiofrequency energy. Instead, it utilizes a mechanical

cutting element to split the leaflet. This approach addresses specific safety concerns associated with

electrosurgery, such as thermal injury to surrounding structures or electromagnetic interference. The pivotal

ShortCut study demonstrated that mechanical splitting is effective, offering an alternative that may be

preferable in patients with specific anatomical limitations or for operators less comfortable with

electrosurgical setups
[33]

.

While splitting techniques (laceration) are effective for many patients, a linear split may not suffice in the

most challenging anatomies. In cases of “Short-to-Tall” ViV procedures or extremely effaced sinuses, a split

leaflet can still prolapse and obstruct the coronary ostium (sinus sequestration). This limitation has driven

the development of “Annihilation” and “Resection” technologies, which aim to remove or destroy leaflet

tissue rather than just dividing it.

UNICORN (Undermining Iatrogenic Coronary Obstruction with Radiofrequency Needle) and its variants

represent this “annihilation” technique. Rather than a single cut, these techniques use a combination of

radiofrequency traversal and balloon maceration to disintegrate a portion of the leaflet structure. The goal is

to create a wide window in the leaflet rather than a slit. Preliminary preclinical and early clinical experience

suggests that “annihilation” techniques may provide a larger safety margin in selected high-risk anatomies;

however, current evidence remains limited, and further validation is required before broader adoption can be

recommended
[34-36]

.
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Finally, the frontier of leaflet modification lies in true percutaneous resection, as seen with early technologies

like TRESECT (TreSquare Technologies). This device aims to replicate the surgical “cut-and-sew” standard

by physically resecting and capturing the native or bioprosthetic leaflet. By removing the leaflet entirely from

the body, TRESECT eliminates the obstruction source rather than just displacing it. While still in its early

phases of investigation, it offers a theoretical technique ideal for lifetime management, potentially allowing

TAVR to more closely approximate the hemodynamic and anatomical results of surgical valve

replacement
[37]

. Notably, its procedural feasibility, and reproducibility remain largely undefined and require

further study.

CEP
Stroke remains one of the most feared complications of TAVR, with estimated rates of approximately 2%-3%

despite significant improvements in valve systems and operator experience over the years. To address this,

CEP devices were developed to capture or deflect debris dislodged during the procedure. Potential high-risk

phenotypes that may derive greater benefit from selective CEP use include patients with severe valvular or

aortic arch calcification, bulky leaflet calcium, complex aortic arch atheroma, ViV or redo-TAVR

procedures, bicuspid valve anatomy, and cases requiring extensive device manipulation or adjunctive

interventions. These anatomical and procedural features are believed to increase embolic burden during

TAVR and may represent more appropriate targets for future risk-enriched CEP trials. Although the

rationale behind CEP is strong and it can reliably capture debris in nearly all patients, showing a clear clinical

benefit has been a challenge.

Two pivotal randomized trials PROTECTED TAVR and BHF PROTECT-TAVI found no statistically

significant difference in the primary outcome of stroke within 72 h or before discharge between patients

treated with CEP and those without
[38,39]

. In PROTECTED TAVR, stroke rates were 2.3% (CEP) vs. 2.9%

(control), and in BHF PROTECT-TAVI, 2.1% (CEP) vs. 2.2% (control), with no meaningful reduction in

disabling stroke or mortality. These findings are consistent across both trials and are reinforced by recent

meta-analyses and systematic reviews, which show no statistically significant reduction in stroke, disabling

stroke, or mortality with CEP use in randomized controlled settings
[38,39]

.

A recent meta-analysis comprised a total of 10,635 patients, representing the largest randomized dataset on

embolic protection ever assembled. The primary analysis was conducted on a modified intention-to-treat

(mITT) population (N = 10,580), which included all randomized participants in whom the TAVR procedure

was attempted.

The results for the primary endpoint (incidence of all stroke at 72 h or hospital discharge) were neutral. The

stroke rate was 2.3% in the control arm (N = 5,293) compared to 2.2% in the CEP arm (N = 5,287), resulting

in a non-significant risk difference of -0.1% (P = 0.641). Similarly, the analysis for the secondary endpoint of

disabling stroke also failed to show statistical significance in the mITT population. The rate was 1.3% in the

control group vs. 1.0% in the CEP group, yielding a P-value of 0.090. Based on these data, there is no

evidence that a routine strategy of CEP is effective in reducing overall or disabling stroke in the TAVR

population.

Despite the neutral primary outcomes, a significant controversy emerged regarding the Per-Protocol

analysis. This analysis was restricted to patients who received the intervention exactly as intended i.e

specifically, those in whom the CEP device was successfully deployed with both filters in place (83.4% of

cohort). In this subgroup (N = 9,663), CEP use appeared to confer a statistically significant benefit. The Per-

Protocol analysis showed a significant reduction in all stroke (2.3% vs. 1.7%; P = 0.023) and a robust
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reduction in disabling stroke (1.3% vs. 0.8%; P = 0.007). Thus, while the per-protocol findings must be

interpreted cautiously given the loss of randomization, they nonetheless underscore an important point for

device-based therapies: when the device is successfully deployed as intended, a potential clinical benefit may

emerge.

Taken together, the null findings in both the modified ITT and CACE analyses suggest that routine use of

CEP does not confer a consistent reduction in overall or disabling stroke, and the per-protocol signal, while

intriguing, must be interpreted with caution given the inherent selection bias introduced by excluding

patients in whom deployment was unsuccessful. Nevertheless, enthusiasm persists within the structural heart

community, driven by the biological plausibility of embolic protection and the expectation that the

technology should work when applied in the right patients and with reliable device delivery. As such, the

current evidence supports a shift in focus toward identifying high-risk phenotypes, optimizing patient

selection, and improving deployment success rates rather than broad, all-comer adoption. In parallel, the

development of next-generation devices with broader coverage, simplified delivery, and enhanced capture or

deflection mechanisms may ultimately be required to realize a meaningful and reproducible clinical benefit.

The current landscape is evolving toward devices designed for broader coverage and easier delivery.

ProtEmbo (Protembis) represents the next generation of deflection devices. Unlike current filters, it utilizes a

fine-pore mesh canopy deployed at the aortic roof to deflect debris away from all three supra-aortic vessels.

One thing to note is that it is designed for delivery via a 6-Fr left radial approach, potentially improving

workflow by avoiding femoral congestion
[40]

.

Other novel concepts aim to move beyond simple deflection. Emboliner employs a “capture-and-remove”

mechanism, deploying a cylindrical filter that lines the ascending aorta to entrap debris within a sleeve for

subsequent removal, rather than redirecting it
[41,42]

. Similarly, the TriGUARD 3 continues the lineage of arch-

deflection devices with a self-expanding mesh designed to cover the entire supra-aortic trunk
[43]

. Lastly,

concepts like CAPTIS and Point-Guard aim for “full-body” filtration, attempting to manage embolic load

from the arch and descending aorta to provide global protection
[43]

.

CONCLUSION
The evolution of TAVR over little more than a decade has been remarkable, but its future will depend on

how effectively the field addresses the unanswered questions that now accompany its broader use. As TAVR

expands into younger, lower-risk populations, the paradigm must shift from procedure-level decision-

making to true lifetime planning, anticipating durability constraints, preserving coronary access, and

ensuring that each intervention facilitates, rather than limits, the next. Redo-TAVR, once viewed as an

uncommon scenario, is now an expected component of long-term care, and its associated challenges have

catalyzed the development of sophisticated leaflet-modification technologies designed to mitigate coronary

obstruction and sinus sequestration. Similarly, despite biologically compelling rationale, the role of CEP

remains unresolved, underscoring the need for more precise patient selection and next-generation devices

capable of delivering meaningful clinical benefit. Critical points of these concepts are summarized in Table 1.

Ultimately, the next era of TAVR will be defined not by expanding indications alone, but by how deliberately

and safely we navigate the complexities that accompany repeat interventions and longer life expectancy.

Integrating high-resolution imaging, individualized procedural planning, and emerging adjunctive

technologies will be essential to optimizing outcomes across the patient lifespan. Continued collaboration

among clinicians, engineers, and industry partners will be critical to refining these strategies and ensuring

that TAVR remains not only a transformative therapy for today’s patients, but a durable, future-ready

solution for the next generation.
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Table 1. Key considerations in TAVR: established knowledge, persistent uncertainties, and emerging directions

Domain Established knowledge Persistent uncertainties Emerging directions

Lifetime
management

• Contemporary THVs demonstrate mid-
term durability comparable to surgical
bioprostheses (up to ~8-10 years)
• Index procedural choices, including
valve type, size, implantation depth, and
commissural alignment, directly
influence feasibility of future
interventions
• Small annuli increase the risk of PPM
and challenge long-term planning

• Durability of THVs beyond 12-15 years
• Modes and timing of failure for second-
/third-generation THVs
• Long-term safety and hemodynamics of
sequential interventions (e.g., redo-TAVR,
ViV)

• CT-based lifetime strategy
planning (neo-skirt height,
VTC/VTA, commissural alignment
modeling)
• Anatomically driven “TAVR-first
vs. SAVR-first” algorithms
• Broader application of surgical
root enlargement to preserve future
ViV options
• THV designs optimized for
lifetime reaccess and multiple
reinterventions

Leaflet
modification and
coronary
protection

• BASILICA demonstrates that controlled
leaflet splitting can prevent coronary
obstruction in high-risk anatomies
• Coronary obstruction risk is
significantly higher in ViV and redo-
TAVR compared with native TAVR
• High-risk anatomical profiles (low
coronary height, narrow sinuses, low
VTC, tall frames) are well characterized

• Standardized thresholds for when leaflet
modification is required
• Durability and reproducibility of
electrosurgical vs. mechanical approaches
• Purpose-built devices (TELLTALE,
ShortCut) aimed at simplifying leaflet
modification
• Standardization of commissural alignment
across THV platforms

• Identification of scenarios where
laceration is insufficient and
resection is needed
• “Annihilation” and resection
technologies (UNICORN) that may
more closely mimic surgical leaflet
removal
• Next-generation THVs
incorporating coronary reaccess
considerations in design

CEP

• Stroke remains a clinically meaningful
adverse event (~2%-3%)
• CEP devices consistently capture or
deflect debris when deployed
• Large RCTs (PROTECTED TAVR, BHF
PROTECT-TAVI) show no reduction in
overall or disabling stroke in all-comer
populations

• Optimal patient subgroups that may
benefit from CEP (e.g., heavy calcifications,
redo cases, leaflet modifications)
• Whether complete arch coverage
improves outcomes relative to partial filters
• Long-term neurocognitive consequences
of microembolization
• Trial designs needed to evaluate selective,
risk-enriched strategies

• Next-generation deflection and
capture systems (ProtEmbo,
Emboliner, CAPTIS) with broader
coverage
• Selective CEP guided by imaging-
based embolic risk stratification
• Trials assessing neurocognitive
and silent infarct outcomes

TAVR: Transcatheter aortic valve replacement; THVs: transcatheter heart valves; PPM: patient-prosthesis mismatch; ViV: valve-in-valve; CT:
computed tomography; VTC: valve-to-coronary; VTA: valve-to-aorta; SAVR: surgical aortic valve replacement; BASILICA: Bioprosthetic or Native
Aortic Scallop Intentional Laceration to Prevent Iatrogenic Coronary Artery Obstruction; UNICORN: Undermining Iatrogenic Coronary Obstruction
with Radiofrequency Needle; CEP: cerebral embolic protection; RCTs: randomized controlled trials.
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