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Abstract

Aortic stenosis (AS) is the most commonly treated valvulopathy worldwide, affecting more than 9.4 million patients. Surgical aortic
valve replacement (SAVR) has long been the standard treatment for severe AS. As a less invasive approach that avoids open-heart
surgery, transcatheter aortic valve replacement (TAVR) has rapidly gained popularity and is now a first-line treatment modality for many
patients with AS. Multiple large prospective trials have demonstrated the non-inferiority of TAVR compared with SAVR with respect to
survival and other key clinical endpoints. However, long-term data on valve durability and function after TAVR remain limited in select
populations. This is particularly important for younger TAVR recipients, whose life expectancy may exceed the functional lifespan of
the valve. Furthermore, the efficacy and safety of TAVR in certain patient subsets, such as those with bicuspid aortic valves (BAVs)
or a small aortic annulus (SAA), remain uncertain. In contrast, SAVR continues to provide excellent outcomes across a broad range of
valve anatomies. Additionally, surgical implantation of a mechanical valve or a pulmonary autograft via the Ross procedure remains an
excellent option for appropriately selected younger surgical candidates. A surgical approach also allows for adjunct procedures, such as
aortic annular enlargement, which can be particularly beneficial in patients with smaller aortic annuli. Overall, the data comparing SAVR
and TAVR is extensive and continues to evolve. This manuscript aims to review the key studies and provide an overview of contemporary
treatment options for AS.
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1. Introduction 2. Societal Guidelines & Recommendations

Affecting nearly 9.4 million people, aortic stenosis
(AS) is the most common valvulopathy worldwide. In
2019, AS was responsible for more than 127,000 deaths
globally and 1.8 million disability-adjusted life years lost
[1,2]. Since its inception in the early 1960s, surgical aor-
tic valve replacement (SAVR) has remained the touch-
stone treatment strategy for severe AS [3,4]. However, the
advent of transcatheter technology has revolutionized the
modern treatment paradigm. Since the first case in 2002,
transcatheter aortic valve replacement (TAVR) has rapidly
gained popularity and has become a primary treatment strat-
egy [5]. Based on US Medicare Claims Data from 2012 to
2017, TAVR rates increased from 15.4 to 90.6 beneficiaries
per 100,000 enrollees, while SAVR rates declined from 92.8
to 63.5 enrollees per 100,000 enrollees, with TAVR sur-
passing SAVR as the premier replacement strategy in 2017
[6]. Additionally, from 2012 to 2019, total aortic valve re-
placement volume increased by 60%, driven primarily by
the increase of TAVR utilization [7]. During this time, a
large body of evidence has been accumulated comparing
outcomes of SAVR and TAVR in the treatment of various
patient subsets. This article aims to review key studies on
SAVR and TAVR in the modern-day treatment of AS.

The 2020 American College of Cardiology/American
Heart Association (ACC/AHA) guidelines provide several
level 1 recommendations for choosing between SAVR and
TAVR in certain populations. First, SAVR is recommended
in patients with severe AS who are <65 years of age or
who have a >20-year life expectancy. Next, for symp-
tomatic patients >80 years old or for patients with a <10-
year life expectancy, transfemoral TAVR is recommended
in preference to SAVR. Between ages of 65 and 80 years,
a shared decision-making approach is recommended. The
same guidelines apply for asymptomatic patients <80 years
old with severe AS and a left ventricular ejection frac-
tion (LVEF) <50%. Additionally, for patients with asymp-
tomatic AS with an abnormal exercise test, very severe AS,
elevated B-type Natriuretic Peptide (BNP), and/or rapid
disease progression, SAVR is recommended over TAVR. If
a patient requires a bioprosthetic valve but does not have a
suitable valve or vascular anatomy for TAVR, then SAVR is
recommended. In contrast, if any symptomatic patient with
severe AS demonstrates too high a surgical risk, TAVR is
recommended over SAVR, provided the patient has a >12-
month life expectancy with acceptable quality of life (QoL)
(Table 1, Ref. [8]).

Likewise, the 2025 European Society of Cardiol-
ogy/European Association for Cardio-Thoracic Surgery
(ESC/EACTS) guidelines provide the following level 1 rec-
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Table 1. 2020 ACC/AHA recommendations on AVR treatment modality [8].

Treatment ACC/AHA recommendations Class Level

TAVR Patients >80 years of age or younger if life expectancy <10 years with severe symptomatic aortic I A
stenosis with no contraindication to TAVR

SAVR Patients <65 years of age or >20-year life expectancy with severe symptomatic or asymptomatic aortic I A
stenosis and any indication for aortic valve replacement

TAVR or SAVR  Patients 65 to 80 years of age with symptomatic severe aortic stenosis and no anatomic contraindi- I A
cation to transfemoral TAVR after shared decision-making about expected patient longevity vs valve
durability

TAVR or SAVR  Patients <80 years of age with asymptomatic severe aortic stenosis and LVEF <50% without anatomic I B
contraindications to transfemoral TAVR, the decision should follow the same 3 recommendations
above for symptomatic patients

SAVR Patients with asymptomatic severe aortic stenosis and an abnormal exercise test, very severe aortic I B
stenosis, rapid progression, or elevated BNP

SAVR Patients for whom bioprosthetic valve is preferred but anatomy or other factors are not suitable for I A
transfemoral TAVR

TAVR Patients with symptomatic severe aortic stenosis at any age and high surgical risk and predicted post- I A
TAVR survival is >12 months with an acceptable quality of life

Palliative care Patients with symptomatic severe aortic stenosis with post-SAVR or TAVR survival <12 months or I C
without expected improvement in quality of life, palliative care is recommended after shared decision-
making

Balloon valvulo- Critically ill patients with severe aortic stenosis, percutaneous aortic balloon dilation may be consid-  IIb C

plasty ered as a bridge to SAVR or TAVR

ACC/AHA, American College of Cardiology/American Heart Association; AVR, aortic valve replacement; TAVR, transcatheter aortic

valve replacement; SAVR, surgical aortic valve replacement; LVEF, left ventricular ejection fraction; BNP, B-type Natriuretic Peptide.

ommendations. First, the guidelines’ age cutoff for SAVR
versus TAVR has decreased from 75 to 70 years of age.
SAVR is now recommended for patients <70 years old
with low surgical risk (STS-PROM/EuroScore Il <4%) and
TAVR for patients >70 years old in high-risk patients (STS-
PROM/EuroScore >8%). For intermediate risk patients, the
type of intervention should be determined on an individual
basis. Lastly, SAVR is recommended for patients with se-
vere AS (I) who are undergoing cardiac surgery for other
reasons as well as for patients with moderate disease (Ila)
(Table 2, Ref. [9]).

3. Key Prospective Literature Comparing
SAVR and TAVR

3.1 Non-Surgical Candidates
3.1.1 PARTNER 1B

The 2010 Placement of Aortic Transcatheter Valves
(PARTNER) 1B trial compared the outcomes of trans-
femoral TAVR (n = 179) and standard medical therapy
(n = 179) in patients of prohibitive surgical risk using a
first-generation, balloon expandable (BE) SAPIEN device.
Overall, TAVR recipients had lower all-cause mortality at
2-year (43.3% vs. 68%, p <0.001) follow up [10,11]. De-
spite demonstrating decreased mortality with TAVR, abso-
lute mortality with TAVR at 43% at 2 years follow-up, and
further elevated for extremely high-risk patients. This indi-
cated that a subset of inoperable patients would not benefit

from intervention. This study also helped characterize the
poor natural history of untreated severe AS.

3.1.2 CoreValve Extreme Risk Pivotal Trial

The 2014 CoreValve Clinical Investigators studied
the CoreValve device, a self-expanding (SE), nitinol frame
valve in patients with severe, symptomatic AS that were
too high risk for surgery [12]. In this single-arm analysis,
489 patients were treated with TAVR (mean STS-PROM:
10.3%) and were compared to a pre-specified objective per-
formance goal. TAVR demonstrated a lower composite all-
cause mortality or major stroke rate at 1-year (TAVR: 26%
vs. Goal: 43%). This trial demonstrated the safety and ef-
ficacy of SE TAVR devices in non-surgical candidates.

3.2 High Surgical Risk Patients
3.2.1 PARTNER 1A

In 2011, the PARTNER 1A trial compared the out-
comes of SAVR (n =351) and TAVR (n = 348; 244 trans-
femoral access, 104 transapical access) in high-risk pa-
tients. This trial demonstrated non-inferiority of TAVR
in comparison to SAVR in a high-risk patient cohort.
It also reiterated the favorable outcomes associated with
SAVR (O:E: 0.68) [13]. On 2-year follow-up, TAVR and
SAVR demonstrated similar rates of composite mortality
and stroke (TAVR: 37.1% vs. SAVR: 36.4%, p = 0.85).
TAVR recipients did demonstrate higher rates of major vas-
cular injury (1-Year: p <0.001), stroke (1-Year: p = 0.07),
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Table 2. 2025 ESC/EACTS recommendations on AVR treatment modality [9].

Treatment ESC/EACTS recommendations Class  Level

TAVR Patients >70 years of age with tricuspid aortic valve stenosis with suitable anatomy 1 A

SAVR Patients <70 years of age with low surgical risk 1 B

TAVR or SAVR  Heart Team decision for all remaining candidates for a biologic aortic valve 1 B

Non- Consider for patients who are poor surgical candidates and have poor transfemoral access Ila B

transfemoral

TAVR

TAVR Consider for severe bicuspid valve aortic stenosis for patients with increased surgical risk and suitable ~ IIb B
anatomy

Balloon valvulo-  Consider as bridge to SAVR or TAVR in hemodynamically unstable patients and in those with severe  IIb C

plasty aortic stenosis who require urgent non-cardiac surgery

SAVR Patients with symptomatic or asymptomatic severe aortic stenosis undergoing CABG or ascending 1 C
aortic surgery

SAVR Considered for patients with symptomatic or asymptomatic moderate aortic stenosis undergoing Ila C

CABG or ascending aortic surgery

-—-- Aortic valve interventions should be performed at Heart Valve Centers that: I C

- Report their local expertise and outcome data

- Have on-site interventional cardiology and cardiac surgery

- Have a collaborative Heart Team

———- Mode of intervention should be based on Heart Team consideration of: 1 A

- Individual clinical, anatomical, and procedural characteristics

- Lifetime management and life expectancy

ESC/EACTS, European Society of Cardiology/European Association for Cardio-Thoracic Surgery; CABG, Coronary Artery Bypass Graft.

and >moderate paravalvular regurgitation (PVL) (2-year: p
< 0.001), which was associated with increased late mortal-
ity (HR: 2.11, p<0.001) [14]. While this trial demonstrated
similar outcomes from TAVR and SAVR therapy with first-
generation TAVR devices, the results also revealed areas
where TAVR technology required improvement.

3.2.2 U.S. CoreValve Pivotal High-Risk Trial

The 2014 CoreValve U.S. Pivotal High-Risk Trial
compared the SE, CoreValve TAVR device (n = 394) with
SAVR (n = 357) in high-risk surgical patients with severe
AS. High-risk was defined as predicted 30-day mortality
>15% and composite 30-day predicted morbidity and mor-
tality <50%. At l-year follow-up, TAVR demonstrated
lower all-cause mortality (p = 0.04 for superiority) and ma-
jor cardiovascular and cerebrovascular events (MACCE)
(» = 0.03) compared to SAVR. TAVR also resulted in a
higher major vascular complication (p = 0.004) and perma-
nent pacemaker rate (PPM) (p < 0.001), reflecting the lim-
itations of first-generation devices [15]. At 5-year follow-
up, all-cause mortality was similar between groups (TAVR:
55.3% vs. SAVR: 55.4%, p = 0.50) [16]. Similar to the
PARTNER 1A, the CoreValve study showed that BE TAVR
is an alternative to SAVR in certain high-risk patients. The
CoreValve trial did utilize a higher risk threshold for their
study population when compared to the PARTNER 1A trial,
which may have also affected outcomes.

&% IMR Press

3.3 Intermediate Risk
3.3.1 PARTNER 2A

The 2016 PARTNER 2A trial compared the effects of
TAVR (n=1011) and SAVR (n =1021) in intermediate risk
patients, defined by an STS-PROM between 4-8% or <4%
with co-morbidities not covered in the STS risk model. The
TAVR device used was the SAPIEN XT system, a 2nd-
generation BE device. There was no difference between
the TAVR and SAVR group in composite mortality or dis-
abling stroke at 1-year (p=0.24) [17]. After 5 years, rates of
the composite endpoint remained similar between treatment
groups (TAVR: 47.9% vs. SAVR: 43.4%, p = 0.21). How-
ever, on landmark analysis, TAVR demonstrated a higher
incidence of the composite endpoint between 2 and 5 years.
Additionally, recipients of TAVR had a higher rate of PVL
(» < 0.001 at 30-day, 1-year, and 2-year follow-up) [18].
Cumulatively, these findings demonstrated non-inferiority
of TAVR to SAVR in intermediate risk, AS patients, but
also prompted further investigation into improving treat-
ment longevity.

3.3.2 SURTAVI Trial

The 2017 Surgical Replacement and Transcatheter
Aortic Valve Implantation (SURTAVI) Trial also compared
TAVR (n = 864) to SAVR (n = 796) in patients with se-
vere AS with an intermediate level of risk (mean STS
PROM: 4.5%). The TAVR arm was composed of 84%
SE CoreValve and 16% SE Evolut R devices. At 2-year
follow-up, composite mortality and debilitating stroke rates
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were similar between cohorts (TAVR: 12.6% vs. SAVR:
14%, 95% credible interval of difference (CID): —5.2—
2.3%). However, TAVR patients had higher rates of resid-
ual PVL and PPM implantation, demonstrating the need
for further innovation [19]. At 5 years, the composite end-
point remained similar between groups (TAVR: 31.3% vs.
SAVR: 30.8%, p = 0.85). However, the re-intervention rate
was higher in the TAVR group (3.5% vs. 1.9%, p = 0.02)
[20]. Overall, the SUR-TAVI trial demonstrated the non-
inferiority of SE TAVR devices to SAVR within intermedi-
ate risk patient groups spurring broader adoption of TAVR
in the clinical setting.

3.4 Low Risk
3.4.1 PARTNER 3

The 2019 PARTNER 3 trial compared TAVR (n =
503) and SAVR (n = 497) in patients with severe AS and
low surgical risk (STS PROM <4%). The transfemoral BE
SAPIEN 3 TAVR device was used in this study. At l-year
follow-up, TAVR demonstrated a lower rate of the primary
end point of all-cause mortality, stroke, or rehospitaliza-
tion compared to SAVR (TAVR: 8.5% vs. SAVR: 15.1%,
p =0.001 for superiority), where the difference was mainly
driven by increased re-hospitalization rates. Interestingly,
the TAVR group also demonstrated lower stroke rates com-
pared to SAVR (1.2% vs. 3.1%), surmounting a limitation
with TAVR in older generation devices. On 7-year follow-
up, TAVR was noninferior to SAVR in regard to the com-
posite endpoint (TAVR: 22.8% vs. SAVR: 27.2%, p =0.07)
[21]. This trial showed improved outcomes with newer gen-
eration TAVR devices and extended the use of TAVR to el-
derly patients with low surgical risk.

3.4.2 Evolut Low Risk Trial

Next, the 2019 Evolut Low Risk trial compared TAVR
(n="734) with a supraannular, SE device to SAVR (n=734)
in patients with severe aortic stenosis and low surgical risk
(mean STS PROM: 1.9%). After 5-years, TAVR demon-
strated non-inferiority to SAVR in the primary endpoint of
composite all-cause mortality or disabling stroke (TAVR:
15.5% vs. SAVR: 16.4%, p = 0.47) [22,23]. Similar to
PARTNER 3, the TAVR group also demonstrated a lower
stroke rate (2-Year: TAVR: 1.1% vs. 3.5%, p=0.03). How-
ever, PPM rates remained elevated as seen in other SE de-
vices. Regardless, Evolut Low Risk, together with PART-
NER 3, helped extend the role of TAVR into elderly patients
with low surgical risk.

3.4.3 NOTION 1

The NOTION (Nordic Aortic Valve Intervention) 1
Trial compared outcomes of first-generation CoreValve
TAVR (n=139) to SAVR (n = 135) for all randomizable pa-
tients regardless of surgical risk across three centers in Den-
mark and Sweden. Mean PROM score for the group was
3%. At 1-year follow-up, the composite endpoint of mor-

tality, stroke, or MI was similar between treatment groups
(TAVR: 16.1% vs. SAVR: 13.1%, p = 0.43) [24]. At
10-year follow-up, still no difference was shown between
groups (composite end point: TAVR: 65.5% vs. SAVR:
65.5%, p=0.9) [25].

3.4.4 DEDICATE-DZHKG®6 Trial

The DEDICATE-DZHKG6 Trial, a multi-centered
study from Germany, composed of 701 TAVR and 713
SAVR patients was the first non-industry sponsored, prag-
matic, randomized trial comparing low to intermediate-
surgical risk patients (median STS-PROM = 1.8%) under-
going TAVR versus SAVR in a real-world setting. Teams
were allowed to use a TAVR device of their choice; 61.4%
of TAVR recipients were treated with a BE device, while the
remaining 35.1% were treated with a SE device. At 1-year
follow-up, TAVR demonstrated non-inferior outcomes to
SAVR with respect to the primary endpoint (all-cause mor-
tality or stroke composite: TAVR: 5.4% vs. SAVR: 10.0%,
HR = 0.53, 95% CI (0.35-0.79)) [26]. This trial added to
the growing literature on TAVR versus SAVR in low-risk
patients by reporting outcomes seen in the real-world set-
ting.

3.4.5 UK TAVI

The 2022 UK TAVI Trial, compared TAVR (n = 458)
and SAVR (n = 455) in low-risk patients (median STS-
PROM: 2.6%) over 70 years of age at multiple centers
across the United Kingdom. It reaffirmed the similarity of
outcomes between treatment groups. This study was pub-
licly funded and utilized a pragmatic design, leaving choice
of the TAVR and SAVR device up to the discretion of the
local heart team. At 30-days, all-cause mortality was low
for both groups (TAVR: 1.8% vs. SAVR: 0.9%, p = 0.33).
At 1-year follow-up, TAVR and SAVR demonstrated simi-
lar rates of all-cause mortality (SAVR: 4.6% vs. 6.6%, p <
0.001 for non-inferiority) [27]. Compared to the PARTNER
3 and EVOLUT Low Risk trials, this study demonstrated
similar 30-day mortality, but elevated mortality rates at 1-
year follow-up. This may reflect worse outcomes in real-
world practice. However, longer-term follow-up is required
before conclusions can be made.

3.5 Young Patients
NOTION 2

More recently, the 2024 NOTION 2 Trial compared
the efficacy of TAVR (n = 187) and SAVR (n = 183) in
younger, low risk patients (STS PROM: 1.1%, mean age:
71 years old). Additionally, this trial included both tricus-
pid and bicuspid valve anatomy patients. Treatment groups
demonstrated similar outcomes on 1-year follow-up for the
primary composite endpoint (all-cause mortality, stroke, or
re-hospitalization: TAVR: 7.1% vs. SAVR: 3.1%, p = 0.3).
While all-cause mortality was similar between groups (p =
0.4), TAVR recipients had a higher rate of non-disabling
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stroke (p = 0.03). On sub-analysis of patients with bicuspid
valves (n=100), the risk of the primary endpoint was 14.3%
in TAVR and 3.9% in the SAVR group (p = 0.07), resulting
in a 10.4% absolute risk difference (ARD). This difference
was much larger than what was observed in the tricuspid
valve group (p = 0.7; ARD: 0.4%). Additionally, bicuspid
valves demonstrated a three-fold higher risk of moderate or
greater PVL compared to tricuspid valves after intervention
(ARD 9.1%). While this trial is limited by sample size, the
findings call for judicious management of young patients
with bicuspid valves [28]. Hence, further study on the im-
pact of valve morphology on TAVR outcomes is required.

3.6 Asymptomatic Aortic Stenosis

The efficacy of TAVR is also being explored in the
treatment of severe AS in asymptomatic patients. Two
smaller randomized trials demonstrated the efficacy of
SAVR in the treatment of asymptomatic disease [29,30].
Due to the lower upfront risk profile associated with TAVR,
a more aggressive stance on intervening on asymptomatic
patients has been considered.

3.6.1 2025 EVOLVED Trial

The 2025 EVOLVED Trial, focusing on asymp-
tomatic patients with severe AS and myocardial fibrosis,
randomized 113 patients to early intervention (25% TAVR,
75% SAVR) and 111 patients to conservative management.
At a median 42-month follow-up, the study found no dif-
ference in the composite endpoint of all-cause mortality or
re-hospitalization when comparing recipients of early aor-
tic valve replacement (AVR) to recipients of conservative
management (Early AVR: 18% vs. Surveillance: 23%, p =
0.44) [31].

3.6.2 EARLY TAVR Trial

The 2024 EARLY TAVR trial randomized 901
low-risk patients (mean STS-PROM: 1.8%) with asymp-
tomatic, aortic stenosis to early TAVR (n = 455) or clinical
surveillance (n = 446). At 5-year follow-up, 35.1% of early
TAVR patients and 51.2% of clinical surveillance patients
met the primary endpoint of all-cause mortality, stroke,
or rehospitalization (p < 0.001). This finding was mainly
driven by the difference in rehospitalization between
groups (TAVR: 26.3% vs. Surveillance: 46.7%). However,
neither differences in all-cause mortality (TAVR: 13.4%
vs. Surveillance: 13.6%) nor stroke rates (TAVR: 5.4%
vs. Surveillance: 9.5%) reached statistical significance.
Within the clinical surveillance group, 87% of patients
were converted to aortic valve replacement during follow-
up, with 26.2% of patients converted in the first 6 months.
Of patients converted to AVR in the first 6-months,
more than a third demonstrated new-onset symptomology
prompting intervention [32]. These findings emphasize
the unpredictable nature of aortic stenosis and the need
for a more aggressive approach to asymptomatic disease.
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This stance is made even more appealing by the lower
upfront risk of an endovascular approach (Table 3, Ref.
[10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,
28)).

Up till this point, the prospective data accumulated on
TAVR has demonstrated several key findings. First, while
SAVR remains an effective procedure, TAVR has demon-
strated non-inferiority to SAVR across all strata of surgi-
cal risk. TAVR also exhibits reduced early mortality com-
pared to SAVR. Available long-term survival data shows
comparable outcomes with each treatment modality. How-
ever, further study is required to address remaining chal-
lenges such as PVL, valve durability, and post-procedural
pacemaker implantation. TAVR technology has rapidly ad-
vanced over the last decade. However, TAVR’s popular-
ity may have outpaced its rate of innovation, as younger
patients are being considered for a transcatheter approach.
Thus, further study is required on the role of TAVR in the
lifetime management of aortic stenosis.

3.7 TAVR Registries- A Perspective on Real World
Outcomes

Longitudinal data from various registries have also
provided insight into TAVR outcomes. In the United
States, the Society of Thoracic Surgery/American College
of Cardiology Transcatheter Valve Therapy (STS/ACC-
TVT) registry collects national outcomes of patients un-
dergoing TAVR and provides a fresh perspective on how
the role of TAVR has evolved. For example, from 2019
to 2022 the average STS-PROM for a TAVR recipient was
3.3%, decreasing from 3.7% in 2019 to 3% in 2022. This
demonstrates how TAVR usage has been expanded to pa-
tients across all surgical risk strata [33]. The STS/ACC
dataset has also been leveraged to create a clinically useful
risk-calculator for TAVR candidacy [34]. Temporal trends
can also be appreciated with the dataset. In 2025, the TVT
registry reported that the risk-adjusted hazard of 1-year car-
diac mortality (aHR: 0.95) and non-cardiac mortality (aHR:
0.92) decreased from 2012 to 2017, when TAVR usage ex-
panded across broader risk strata. This may be attributable
to improvements in TAVR technology and greater center ex-
perience with the procedure. However, from 2018 to 2022,
the 1-year risk-adjustment hazard increased for both cardiac
mortality (HR: 1.07) and non-cardiac mortality (1.22). This
occurred despite a decrease in composite adverse events
(11.9% to 9.2%) [33]. While the reason for this uptrend
is unclear, it demonstrates the need for further surveillance,
which the STS/ACC TVT Registry provides [35]. By track-
ing TAVR outcomes, the registry can also provide bench-
marks for performance at TAVR centers nationwide to help
optimize outcomes. In their 2021 report of 52,561 patients
across 301 participating sites, the registry demonstrated that
11% of sites were not meeting expected peri-procedural per-
formance metrics [36]. These insights allow practitioners to
identify and workshop elements in their programs that re-
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Table 3. Key trials comparing TAVR vs. SAVR across all risk strata.

Study

Population

Outcomes

Conclusion

Non-surgical candidates with severe, symptomatic aortic stenosis

2010 PARTNER 1B Trial:
[10,11]

Utilized First Generation

SAPIEN heart valve system.

2014 CoreValve Extreme Risk

Randomized Controlled Trial:
Sample: 21 sites total (17 sites in
the United States).

Enrollment Period: May
2007-March 2009

Transfemoral TAVR (n=179) vs.
Standard Therapy (n = 179)
-150/179 of Standard Therapy
patients received aortic valve
balloon valvuloplasty.
Single-Armed Prospective Study:

30-Day Mortality:

TAVR: 5% vs. Standard Therapy:
2.8% (p =0.41).

1-Year Mortality:

TAVR: 30.7% vs. Standard Therapy:
50.7%, (p = 0.0001).

2-Year Mortality:

TAVR: 43.3% vs. 68%, (p <0.001).

30-Day Mortality: 8.4%.

Standard therapy did not
change the natural
progression of aortic
stenosis.

A subset of patients
deemed too high risk for
surgery can benefit from
TAVR.

Demonstrated safety and

Study: [12] Sample: 41 Centers Across the 1-Year Mortality: 24.3%. efticacy of the CoreValve
Utilized self-expanding, nitinol United States. device in inoperable
frame, First Generation Enrollment Period: February patients.
CoreValve Device in patients 2011-August 2012.
of prohibitive surgical risk. Patients deemed too high risk for

surgery (n = 489).

High-risk patients with severe, symptomatic aortic stenosis

2011 PARTNER 1A Trial: Randomized Controlled Trial: 30-Day Mortality: In the treatment of high
[13,14] Sample: 25 centers across the TAVR: 3.4% vs. SAVR: 6.5%, (p = surgical risk patients,
Utilized First Generation United States, Canada, and 0.07). TAVR was non-inferior to

SAPIEN heart valve system.

2014 CoreValve High Risk
Study: [15,16]

Utilized self-expanding, nitinol

frame, First Generation
CoreValve Device.

Germany.

Enrollment Period: May
2007—August 2009

SAVR (n=351) vs. TAVR (n=
348; 244 transfemoral access; 104
transapical access).

Randomized Controlled Trial:
Sample: 45 Clinical Sites Across
the United States.

Enrollment Period: February
2011-September 2012

TAVR (n=394) vs. SAVR: (n=
357).

1-Year Mortality:

TAVR: 14.3% vs. SAVR: 13%, (p =
0.63).

Sub-analysis for trans-femoral TAVR:
22.2% vs. 26.4%, (p = 0.25).

1-Year Mortality:

TAVR: 14.2% vs. SAVR: 19.1%, p =
(0.04) for superiority.

5-Year Mortality:

TAVR: 55.3% vs. SAVR: 55.4%, (p =
0.50).

SAVR.

SAVR was still a very safe
treatment modality despite
being performed in a
high-risk group.

In high-risk patients,
TAVR was non-inferior to
SAVR in the treatment of
symptomatic, severe aortic

stenosis.

Intermediate risk patients with severe, symptomatic aortic stenosis

2016 PARTNER 2A Trial:
[17,18]

Utilized the 2nd Generation,
SAPIEN XT system.

Randomized Controlled Trial:
Sample: 57 Centers Across the
United States and Canada.
Enrollment Period: December
2011-November 2013

TAVR (n=1011) vs. SAVR (n=
1021).

-236/1011 TAVR patients
underwent transthoracic valve

deployment.

30-Day Mortality & Stroke Composite:

TAVR: 6.1% vs. SAVR: 8%, (p =
0.11).

1-Year Mortality & Stroke Composite:
TAVR: 14.5% vs. SAVR: 16.4%, (p =
0.24).

2-Year Mortality & Stroke Composite:
TAVR: 19.3% vs. 21.1%, (p = 0.33).
Sub-analysis of transfemoral TAVR:
2-Year Mortality & Stroke Composite:
TAVR: 16.8% vs. SAVR: 20.4%, (p =
0.05).

5-Year Mortality & Stroke Composite:
TAVR: 47.9% vs. 43.4%, (p =0.21).

Intermediate-risk patients
with severe, symptomatic
aortic stenosis randomized
to SAVR or TAVR
demonstrated similar
outcomes with respect to
death or disabling stroke.
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Table 3. Continued.

Study

Population

Outcomes

Conclusion

2017 SURTAVI Trial: [19,20]
Utilized the self-expanding
CoreValve Bioprosthesis in
84% of patients and the Evolut
R Bioprosthesis in 16% of
patients.

Randomized Controlled Trial:
Sample: 87 Centers Across the
United States, Europe, and Canada.
Enrollment Period: June 2012—June
2016

TAVR (n = 864) vs. SAVR (n = 796).

30-Day Mortality & Stroke Composite:
TAVR: 2.8% vs. 3.9%, —2.8 t0 0.7 95%
Credible Interval.

1-Year Mortality & Stroke Composite:
TAVR: 8.1% vs. SAVR: 8.8%, —3.5 to
2.195% CIL.

2-Year Mortality & Stroke Composite:
TAVR: 12.6% vs. SAVR: 14%, 5.2 to
2.3 95% CI.

5-Year Mortality & Stroke Composite:
TAVR: 31.3% vs. SAVR: 30.8%, (p =
0.85).

Intermediate-risk patients
with severe, symptomatic
aortic stenosis randomized
to SAVR or TAVR
demonstrated similar
outcomes on short and
mid-term follow-up.

Low-risk patients with severe, symptomatic aortic stenosis

2019 PARTNER 3 Trial: [21]
Utilized SAPIEN 3 TAVR

device.

2019 Evolut Low Risk Trial:
[22,23]

Utilized 1 of 3 self-expanding,
supraannular bioprostheses
(CoreValve, Evolut R, Evolut
PRO).

NOTION 1 Trial: [24,25]
Utilized the first-generation
CoreValve bioprosthesis.

Randomized Controlled Trial:
Sample: 71 sites across the United
States, Canada, Australia, New
Zealand, and Japan.

Enrollment Period: March
2016—October 2017

TAVR (n=503) vs. SAVR (n =497).

Randomized Controlled Trial:
Sample: 86 sites in Australia,
Canada, France, Japan, the
Netherlands, New Zealand, and the
United States.

Enrollment Period: March
2016-November 2018

TAVR (n=734) vs. SAVR (n = 734).

Randomized Controlled Trial:
Sample: Patients from Denmark or
Sweden that met selection criteria.
Enrollment Period: December
2009-April 2013

TAVR (n=139) vs. SAVR (n = 135).
Included patients with symptomatic
severe aortic stenosis and
asymptomatic severe aortic stenosis
provided LV posterior wall thickness
217 mm, decreasing LVEF, or new

onset atrial fibrillation.

30-Day Mortality & Stroke Composite:
TAVR: 1% vs. SAVR: 3.3%, (p =
0.01).

1-Year Mortality, Stroke, &
Re-Hospitalization Composite:

TAVR: 8.5% vs. 15.1%, (p = 0.001).
7-Year Mortality, Stroke, &
Re-Hospitalization Composite:

TAVR: 34.6% vs. SAVR: 37.2%, 95%
CI-9.0t0 3.7.

30-Day Mortality & Stroke Composite:
TAVR: 0.8% vs. 2.6%, 95% CI (-3.2
to —0.5).

1-Year Mortality & Stroke Composite:
TAVR: 2.9% vs. SAVR: 4.6%, 95% CI
—-1.8 (4.0 to 0.4).

2-Year Mortality & Stroke Composite:
TAVR: 5.3% vs. SAVR: 6.7%, 95% CI
(-1.4 (4.9 to 2.1) (non-inferiority).
5-Year Mortality & Stroke Composite:
TAVR: 13.5% vs. SAVR: 16.4%, (p =
0.47).

1-Year Mortality, Stroke, & MI
Composite:

TAVR: 16.1% vs. SAVR: 13.1%, (p =
0.43).

10-Year Mortality, Stroke, & MI
Composite:

TAVR: 65.5% vs. SAVR: 65.5%, (p =
0.9).

For low-risk patients with
severe, symptomatic aortic
stenosis TAVR
demonstrated superior
outcomes compared to
SAVR with respect to the
primary endpoint at 1-year
follow-up.

However, at 7-year
follow-up, TAVR and
SAVR demonstrated
similar outcomes with
respect to the primary
endpoint.

For low-risk patients with
severe symptomatic aortic
stenosis, TAVR with a
self-expanding,
supra-annular valve was
noninferior to SAVR at
2-year and 5-year
follow-up with respect to
the primary endpoint.

For low-risk patients with
severe aortic stenosis,
TAVR and SAVR
demonstrated similar
outcomes with respect to
the primary endpoint at all
times of follow-up.
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Table 3. Continued.

Study Population Outcomes Conclusion
NOTION 2 Trial: [28] Randomized Controlled Trial: 1-Year Mortality, Stroke, & Overall, for low-risk
Choice of TAVR device or Sample: 9 Centers in Denmark, Re-hospitalization Composite: patients who were <75

SAVR bioprosthesis was left to
the discretion of the local
Heart Team.

DEDICATE-DZHKG6 Trial:
[26]

Not industry-sponsored,
practitioners used whatever
TAVR device was at their
disposal, which better reflects
real-world outcomes.
Balloon-expandable
transcatheter heart valves were
used in 61.4% (462/752) of
patients, while self-expanding
transcatheter heart valves were
implanted in 35.1% (264/752).
2022 UK TAVI Trial: [27]
TAVR device and procedural
protocol was left to the
discretion of local Heart

Teams.

Norway, Sweden, Finland, and
Iceland.

Enrollment Period: June
2016-February 2023

TAVR (n=187) vs. SAVR (n =
183).

Included patients with bicuspid

aortic valves (n = 100).

Randomized Controlled Trial:
Pragmatic Study

Sample: 38 Participating Centers in
Germany.

Enrollment Period: May
2017—-September 2022

TAVR (n="701) vs. SAVR (n =
713).

Pragmatic Randomized Controlled
Trial:

Sample: All National Health
Service Hospitals performing TAVR
in the UK.

Enrollment Period: April
2014-April 2018

TAVR (n=458) vs. SAVR (n=
455).

TAVR: 10.2% vs. SAVR: 7.1%, (p =
0.3).

Sub-analysis for Tricuspid Leaflet
Aortic Valve:

TAVR: 8.7% vs. SAVR: 8.3%.
Sub-analysis for Bicuspid Leaflet
Aortic Valves:

TAVR: 14.3% vs. 3.9%.

1-Year Mortality & Stroke Composite:
TAVR: 5.4% vs. SAVR: 10.0%, (p <
0.001).

Data was collected during the
Covid-19 Pandemic. Hence, mortality
rates may be inflated.

30-Day Mortality:

TAVR: 1.8% vs. SAVR: 0.9%, (p =
0.33).

1-Year Mortality:

TAVR: 4.6% vs. SAVR: 6.6%, p =
0.23, p <0.001 for non-inferiority.

years, outcomes were
similar between SAVR and
TAVR with respect to the
primary endpoint.
However, further
investigation is required
for outcomes in patients
with bicuspid aortic valve
disease.

At 1-year follow-up of low
to intermediate-risk
patients, TAVR was
non-inferior to SAVR with
respect to the primary
endpoint.

Among moderate-risk
patients with severe,
symptomatic aortic
stenosis, who are over the
age of 70 years, TAVR was
non-inferior to surgery
with respect to all-cause
mortality.

Table 3: Key prospective trials comparing TAVR and SAVR across all strata of surgical risk. PARTNER, Placement of Aortic Transcatheter
Valves; SURTAVI, Surgical Replacement and Transcatheter Aortic Valve Implantation; NOTION, Nordic Aortic Valve Intervention.

quire improvement. Overall, the STS/ACC TVT Registry
is a tool to track longitudinal outcomes as the role of TAVR
evolves.

Similarly, other registries have accumulated longitudi-
nal data in TAVR performance. Registries such as France-
TAVI, UK-TAVI, WIN-TAVI, GULF-TAVI and others have
led to data collection across various cohorts internationally
[37,38,39,40]. In summary, registry data at the national and
international level provide practitioners with insight into
real-world trends in TAVR treatment.

3.8 Valve Function and Durability

TAVR candidacy is no longer determined by degree of
surgical risk, but by the durability of the valve replacement
in relation to patient’s life expectancy and the anatomy of
the valve. The current literature has demonstrated accept-

able long-term TAVR valve durability in elderly patients
[41,42,43,44]. However, these findings cannot be extrap-
olated to younger patients with longer life expectancy and
higher activity levels.

Valve deterioration can greatly affect treatment
longevity. When defined by rates of reintervention, newer
generations of surgical valve prosthesis demonstrate low
rates of structural valve degeneration on long-term follow-
up, ranging from 2—10% at 10 years, 10-20% at 15 years,
and 40% at 20 years [43,45,46].

In contrast, substantial long-term follow-up data on
durability of transcatheter valves are still emerging. Me-
chanical differences between transcatheter and surgical
valves may affect long-term performance. For example,
valve crimping and loading into transcatheter delivery sys-
tems may impair leaflet mechanical properties and incite
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tissue damage and sub-clinical thrombosis [47,48]. Fur-
thermore, transcatheter valve deployment into an elliptical-
shaped native aortic annulus in the presence of bulky cal-
cifications can result in improper annulus-valve apposition
and structural deformities [49]. This can lead to abnor-
mal flow dynamics and shear stress, which all contribute to
structural degeneration. Additionally, the practice of over-
sizing transcatheter valves, traditionally recommended to
reduce risk of paravalvular leak, risks incomplete expan-
sion of TAVR valves, resulting in leaflet pin wheeling and
negative alterations to flow dynamics [50,51]. While these
mechanical differences may theoretically affect valve per-
formance, recently published 7-year follow-up data from
the PARTNER 3 group showed similar valve failure rates of
about 7% regardless of approach (95% CI 0.55-1.49) [21].
Hence, further analysis of the relation between valve struc-
ture, in-vivo hemodynamics, and long-term is required.

3.9 TAVR Valve Type

The choice between BE and SE valves has also been
studied. The first randomized comparison was the 2014
CHOICE Trial from Germany, which compared outcomes
of first-generation BE valves (n = 121) and SE valves (n =
120) in high-risk patients (STS-PROM: BE: 5.6% vs. SE:
6.2%) with severe AS. BE valves demonstrated higher de-
vice success than SE valves (BE: 95.9% vs. SE: 77.5%)
[52,53]. After 5-years, there was no statistical difference
between groups for mortality (BE: 53.4% vs. SE: 47.6%,
p = 0.38), stroke (BE: 17.5% vs. SE: 16.5%, p = 0.73),
or heart-failure related hospitalization (BE: 28.9% vs. SE:
22.5%, p = 0.75). However, rates of >moderate structural
valve deterioration were higher in BE valves (p = 0.018)
[54].

The 2020 SOLVE-TAVI Trial compared outcomes of
second-generation BE (n = 218) and SE (n = 215) TAVR
devices. At 30-day follow-up, the incidence of the primary
composite endpoint was similar between treatment groups
(mortality, stroke, prosthetic valve regurgitation, PPM im-
plantation composite: BE: 26.1% vs. SE: 28.4%, p = 0.04
for equivalence) [55]. At 5-year follow-up, remained simi-
lar (BE: 63.4% vs. 67.7%, p = 0.34). However, stroke rates
were lower with SE valves (SE: 2.2% vs. BE: 9.6%, p =
0.002) [56]. Patients experiencing stroke more often un-
derwent pre-dilation and more often had a small annulus.

The 2024 SMART trial compared outcomes of BE (n
=361) and SE (n = 355) valves for symptomatic, severe
AS in patients with a small annulus (<430 mm?). On I-
year follow-up, both valves demonstrated non-inferiority
with respect to the composite endpoint (mortality, disabling
stroke, or heart-failure rehospitalization: BE: 9.4% vs. SE:
10.6%, p < 0.001 for non-inferiority). However, BE valves
demonstrated higher rates of bioprosthetic valve dysfunc-
tion compared to SE valves (BE: 41.6% vs. 9.4%, p <0.001
for superiority). Similar differences were seen in mean gra-
dient, mean EOA, hemodynamic structural valve dysfunc-
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tion, and moderate or greater patient prosthesis mismatch
(» <0.001 for all) [57]. Hence, these findings suggest that
TAVR candidates with a small annulus may benefit from SE
valves over BE valves.

3.10 The Role of SAVR in the Modern Clinical Landscape

Despite the increasing popularity of transcatheter ther-
apy for aortic valve disease, SAVR remains a safe and ef-
fective treatment option. Additionally, for certain patient
subsets, it remains the gold-standard of care.

3.10.1 Surgical Aortic Replacement With Mechanical
Prosthesis

As per the 2020 ACC/AHA guidelines, patients with
severe AS under 50 years of age and without contraindi-
cation of anticoagulation should be considered for a me-
chanical valve over a bioprosthetic valve (Class Ila). For
patients between 50-65 years of age, a shared decision
should be made, considering the risk of repeat interven-
tion with a bioprosthetic valve and the risk of life-long
anticoagulation with a mechanical valve (Class Ila) [8].
The 2025 ESC/EACTS guidelines recommend a mechan-
ical aortic valve for patients without contraindication to
anti-coagulation who desire a mechanical valve, those
with a long estimated expected life expectancy (Class I1a),
those <60 years of age (Class Ila), and those already
on anticoagulation for another mechanical valve (Class
ITa), or other indication [9]. While specific valve type
and age cut off may differ, many studies comparing me-
chanical and bioprosthetic valves have been conducted
with outcomes for and against mechanical valve utilization
[58,59,60,61,62,63,64,65,66,67]. Ultimately, for young pa-
tients wanting to avoid reoperation in the future, surgical
implantation of a mechanical valve is an excellent treatment
option.

3.10.2 The Ross Procedure

The Ross procedure, or surgical implantation of a
pulmonary valve autograft, is also an excellent treatment
choice for younger patients with AS [68,69,70]. The 2020
ACC Guidelines provide an IIb recommendation for Ross
procedures at comprehensive valve centers for patients <50
years of age [8]. When implanted correctly, a pulmonary
autograft provides excellent longevity due to its ability to
adapt to left-heart hemodynamics [71,72]. Also, receipt of
a Ross procedure avoids the need for long-term anticoagu-
lation. Due to its technical complexity, the Ross procedure
should be performed at high-volume valve centers.

Multiple studies have demonstrated long-term success
with pulmonary autograft implantation. The original Pio-
neer series (131 cases from 1967 to 1984) reported <1%
early mortality and 61% survival at 20 years [73]. Since
then, 20-year survival rates as high as 93% have been re-
ported [74,75]. These outcomes were markedly better com-
pared to bioprosthetic valves in a younger demographic
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[76,77]. When compared to mechanical valve replacement,
the Ross procedure has also demonstrated relative improve-
ments in quality of life, mortality, and valve durability
[78,79,80]. Thus, the Ross procedure may provide the best
option for select patients.

3.10.3 Aortic Stenosis Secondary to Bicuspid Aortic Valve
Disease

AS secondary to bicuspid aortic valve (BAV) disease
is another subset of patients who benefit from SAVR. BAV
is the most common cardiac congenital malformation, oc-
curring in up to 2% of the population [81]. Additionally,
AS is the most common manifestation of BAV, associated
with an incidence of up to 37% of patients [82]. Other pre-
sentations of BAV aortopathy include aortic valve regur-
gitation (AR) and aortic dilatation, aneurysmal degenera-
tion, and/or coarctation. This further complicates treatment
decision-making. The indications for aortic valve interven-
tion for patients with BAV are the same as for patients with
tricuspid aortic valves. However, the role of TAVR in BAV
patients requires further study, as key TAVR trials excluded
BAV patients from enrollment.

BAV patients present unique anatomic challenges.
Presence of concomitant aortopathy may require up-front
surgical treatment. Furthermore, increased valvular cal-
cium with asymmetric distribution may prevent optimal
TAVR valve-to-wall apposition. Larger valve orifice and
non-tubular root anatomy in BAV disease may further com-
plicate valve sizing as undersizing may result in PVL, while
oversizing risks annular rupture. Other aspects such as pres-
ence of aortic regurgitation, bicuspid valve phenotype, and
coronary anatomy should also be considered when consid-
ering TAVR candidacy. Lastly, since bicuspid disease is
seen in a younger patient demographic, lifetime manage-
ment of aortic valve disease should also be kept in perspec-
tive.

Early experiences suggest that recipients of TAVR
with BAV had higher rates of PVL, device failure, annu-
lar rupture, and conversion to surgery [83,84]. However,
this maybe attributed to usage of older generation TAVR
devices. Registry data have demonstrated better outcomes
in BAV patients with newer generation TAVR devices, but
no definite conclusions can be made [84,85,86,87]. Com-
parison of TAVR with the SAPIEN 3 BE valve in bicuspid
versus tricuspid aortic valves across the TVT registry from
2015 to 2018, demonstrated no difference in 30-day or 1-
year mortality. Bicuspid valve demonstrated greater rates
of stroke at 30-days (p = 0.02), but this difference was lost
at 1-year follow up [85]. Newer generation self-expanding
valves has also shown similar results [87]. Pooled anal-
ysis of the PARTNER 3 bicuspid registry and bicuspid
continued access protocol showed no difference in 1-year
composite of death, stroke, or cardiovascular rehospitaliza-
tion in comparison to TAVR in tricuspid aortic valves [88].
However, 47% of submitted bicuspid valve patients were

10

excluded from the study due to the study’s anatomic exclu-
sion criteria, demonstrating the effect of selection bias in
these comparisons. Thus, while TAVR is feasible in select
patients with bicuspid valves, its role remains uncertain un-
til ample randomized data can be obtained.

3.10.4 Aortic Stenosis in the Setting of Small Annulus Size

AS in the presence of a small aortic annulus (SAA)
represents another group where the role of transcatheter
therapy requires further study. A smaller annulus size
puts patients at a higher risk of patient-prosthesis mismatch
and higher transvalvular gradients after valve replacement.
Meta-analysis data has demonstrated that increased patient-
prosthesis mismatch is associated with perioperative and
long-term mortality risk [89,90]. Transcatheter valves can
be oversized to mitigate the risk of patient-prosthesis mis-
match. Post-hoc analysis of the PARTNER 1A trial showed
that for patients with SAA, TAVR recipients demonstrated
lower rates of PPM (TAVR: 19.7% vs. SAVR: 37.5%, p
=0.05) [91]. Furthermore, severe patient-prosthesis mis-
match in the SAVR population was associated with re-
duced 2-year survival (p = 0.041) but not in the TAVR
group (p = 0.11) [92]. Similarly, post-hoc analysis of
the U.S. CoreValve Pivotal High-Risk trial demonstrated
higher rates of severe patient-prosthesis mismatch in the
SAVR recipients (SAVR: 25.7% vs. TAVR: 6.2%, p <
0.001). Additionally, no relation between annulus size and
patient-prosthesis mismatch was demonstrated in recipi-
ents of TAVR patients (p = 0.39), while increasing patient-
prosthesis mismatch rates was associated with decreasing
annulus size in the SAVR population (p = 0.01). SAVR
demonstrated higher rates of patient-prosthesis mismatch
compared to the TAVR group for medium and small annu-
lar sizes (both p <0.001) [93]. Cumulatively, these findings
were attributed to appropriate valve sizing with computed
tomography (CT) imaging guidance in the TAVR cohort and
the serial under sizing of SAVR valves from dependence on
manufacturer label valve measurements [94]. This differ-
ence was tested in the 2024 Valve in Small Annulus (VIVA)
Trial, a small RCT comparing SAVR (n = 74) and TAVR (n
=77) in the treatment of severe AS and SAA (mean diame-
ter <23 mm). Valve sizing was determined utilizing preop-
erative CT imaging in both groups. As expected, the study
showed no difference in patient-prosthesis mismatch rates
(SAVR: 10.3% vs. TAVR: 5.6%, p=0.30) at 30-day follow-
up [95]. These findings demonstrate that when valves are
accurately sized, there is no difference in patient-prosthesis
mismatch rates between TAVR and SAVR.

Lastly, surgical annulus enlargement is another impor-
tant consideration when treating AS in the setting of small
annulus size. The low incidence of annular enlargement
in the available prospective literature does not reflect true
real-world practice. While no prospective data exists, large
retrospective series have demonstrated that added annular-
enlargement reduces rates of moderate and severe patient-
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prosthesis mismatch without increasing peri-operative mor-
tality risk [96,97,98]. The Nicks and Manougian annu-
lar enlargement techniques can both provide 1-2 valve
size increase and represent most of the available annular-
enlargement literature. The recently developed Y-incision
annular enlargement technique can provide greater valve
upsizing [99]. While more data are required, preliminary
findings suggest that the Y-incision technique can achieve
even lower patient-prosthesis mismatch rates than self-
expanding TAVR valve in small annuli [100]. Hence, the
effects of surgical annular enlargement must be consid-
ered when deciding between transcatheter and surgical ap-
proaches to AS in SAA patients.

4. Lifetime Management of Aortic Stenosis

The right intervention for the treatment of AS consid-
ers not only the best intervention at present, but also what
treatment options remain for the patient in the future. This
is especially true for younger patients with AS, where pa-
tient life expectancy may be longer than durability of their
valve. Based on analysis of the Vizient Trial Database
(2015-2021), patients <65 years old have demonstrated that
the largest relative increase in TAVR use [101]. Thus, long-
term planning is vital for appropriate management.

A “SAVR-first” approach may be warranted in cases
of unsuitable TAVR anatomy or in the presence of syn-
chronous cardiac pathologies. A “SAVR-first” approach
also allows for consideration of mechanical valve implan-
tation. Lastly, with surgical implantation of a tissue valve,
appropriate modifications to root anatomy can be made to
support a transcatheter re-intervention in the future [102].
In a “TAVR-first” approach for younger patients, evalua-
tion of root anatomy, coronary access, and patient pros-
thesis mismatch with subsequent intervention should be
evaluated early on. For patients with favorable anatomy,
redo TAVR can be done with similar procedural success to
native-valve TAVR and TAVR-in-SAVR [103,104]. How-
ever, further study is warranted. Furthermore, for pa-
tients that are not candidates for repeat TAVR, surgical
TAVR explant is required. Based on evaluation of the STS
Database (2011-2021), TAVR-SAVR with TAVR explant
was associated with higher mortality compared to SAVR-
TAVR-SAVR with TAVR explant and SAVR-redo SAVR
approaches (17% vs. 12% vs. 9%, p <0.001) [105]. Thus,
a “TAVR-first” approach may result in a higher risk of sur-
gical explant in the future. Hence, risk appraisal should not
be limited to index procedure but to the cumulative risk in-
curred across all procedures in a patient’s lifetime [106].
Lifetime management of aortic valve disease should ulti-
mately be individualized based on the goals and wishes of
the patient. As more data accumulates, defined algorithms
for treatment will arise.
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5. Conclusion

The roles of TAVR and SAVR in the treatment of aortic
stenosis will continue to change as technology advances and
our understanding evolves. Based on data from prospective
literature and large retrospective series, TAVR has demon-
strated non-inferior outcomes compared to SAVR across all
strata of surgical risk. For many patients TAVR has be-
come the first-line, preferred approach by patients and heart
teams. However, surgical valve replacement remains a safe
and efficacious treatment modality for patients and is the
first-line treatment modality for populations where TAVR’s
role is undefined. More long-term comparative data will
provide clarity on what intervention is best for what pa-
tient. Currently, a collaborative decision-making model,
which considers both patient preference and the latest ev-
idence will result in the best care possible.

Author Contributions

RP, SR, MK, and GA made equally substantial contri-
butions to review conceptualization and design. All authors
were equally involved in data acquisition, analysis, and in-
terpretation of data. All authors contributed to drafting and
reviewing the final manuscript. All authors gave final ap-
proval to the manuscript and are accountable to all aspects
of the work provided.

Ethics Approval and Consent to Participate
Not applicable.

Acknowledgment
Not applicable.

Funding

Authors RP and SR were funded by grant number T32-
HL166113 from the National Heart, Lung, and Blood Insti-
tute (NHLBI).

Conflicts of Interest

GA reports an advisory relationship with Edwards
Lifesciences Corporation, Abbott, Medtronic, Anteris
Technologies, W.L. Gore & Associates, and with Arthrex
that includes consulting or advisory. RP, SR, and MK have
no conflicts of interest to disclose.

References

[1] Mensah GA, Roth GA, Fuster V. The Global Burden of Cardio-
vascular Diseases and Risk Factors: 2020 and Beyond. Journal
of the American College of Cardiology. 2019; 74: 2529-2532.
https://doi.org/10.1016/j.jacc.2019.10.009

[2] Roth GA, Mensah GA, Fuster V. The Global Burden of Car-
diovascular Diseases and Risks: A Compass for Global Action.
Journal of the American College of Cardiology. 2020; 76: 2980—
2981. hitps://doi.org/10.1016/j jacc.2020.11.021

[3] Barratt Boyes BG. Homograft Aortic Valve Replacement in Aor-
tic Incompetence and Stenosis. Thorax. 1964; 19: 131-150.
https://doi.org/10.1136/thx.19.2.131

11


https://doi.org/10.1016/j.jacc.2019.10.009
https://doi.org/10.1016/j.jacc.2020.11.021
https://doi.org/10.1136/thx.19.2.131
https://www.imrpress.com

(4]

[3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

12

Harken DE, Soroff HS, Taylor WJ, Lefemine AA, Gupta SK,
Lunzer S. Partial and complete prostheses in aortic insufficiency.
The Journal of Thoracic and Cardiovascular Surgery. 1960; 40:
744-762.

Cribier A, Eltchaninoff H, Bash A, Borenstein N, Tron C, Bauer
F, et al. Percutaneous transcatheter implantation of an aortic
valve prosthesis for calcific aortic stenosis: first human case
description. Circulation. 2002; 106: 3006-3008. https://doi.or
2/10.1161/01.cir.0000047200.36165.b8

Young MN, Kearing S, Malenka D, Goodney PP, Skinner J,
Iribarne A. Geographic and Demographic Variability in Tran-
scatheter Aortic Valve Replacement Dispersion in the United
States. Journal of the American Heart Association. 2021; 10:
€019588. https://doi.org/10.1161/JAHA.120.019588

Mori M, Gupta A, Wang Y, Vahl T, Nazif T, Kirtane AJ, et
al. Trends in Transcatheter and Surgical Aortic Valve Replace-
ment Among Older Adults in the United States. Journal of the
American College of Cardiology. 2021; 78: 2161-2172. https:
//doi.org/10.1016/j.jacc.2021.09.855

Otto CM, Nishimura RA, Bonow RO, Carabello BA, Erwin
JP, 1II, Gentile F, et al. 2020 ACC/AHA Guideline for the
Management of Patients With Valvular Heart Disease: A Re-
port of the American College of Cardiology/American Heart
Association Joint Committee on Clinical Practice Guidelines.
Circulation. 2021; 143: €72—e227. https://doi.org/10.1161/CIR.
0000000000000923

Praz F, Borger MA, Lanz J, Marin-Cuartas M, Abreu A, Adamo
M, et al. 2025 ESC/EACTS Guidelines for the management of
valvular heart disease: Developed by the task force for the man-
agement of valvular heart disease of the European Society of
Cardiology (ESC) and the European Association for Cardio-
Thoracic Surgery (EACTS). European Heart Journal-Valvular
and Structural Heart Disease. 2025; 46: 4635-4736. https://doi.
org/10.1093/eurheartj/ehaf194

Leon MB, Smith CR, Mack M, Miller DC, Moses JW, Svens-
son LG, et al. Transcatheter aortic-valve implantation for aor-
tic stenosis in patients who cannot undergo surgery. The New
England Journal of Medicine. 2010; 363: 1597-1607. https:
//doi.org/10.1056/NEJMo0al1008232

Makkar RR, Fontana GP, Jilaihawi H, Kapadia S, Pichard AD,
Douglas PS, et al. Transcatheter aortic-valve replacement for in-
operable severe aortic stenosis. The New England Journal of
Medicine. 2012; 366: 1696—1704. https://doi.org/10.1056/NE
JMoal202277

Popma JJ, Adams DH, Reardon MJ, Yakubov SJ, Kleiman NS,
Heimansohn D, et al. Transcatheter aortic valve replacement us-
ing a self-expanding bioprosthesis in patients with severe aor-
tic stenosis at extreme risk for surgery. Journal of the American
College of Cardiology. 2014; 63: 1972—1981. https://doi.org/10.
1016/j.jacc.2014.02.556

Smith CR, Leon MB, Mack MIJ, Miller DC, Moses JW, Svens-
son LG, et al. Transcatheter versus surgical aortic-valve re-
placement in high-risk patients. The New England Journal of
Medicine. 2011; 364: 2187-2198. https://doi.org/10.1056/NE
JMoal103510

Kodali SK, Williams MR, Smith CR, Svensson LG, Webb JG,
Makkar RR, et al. Two-year outcomes after transcatheter or sur-
gical aortic-valve replacement. The New England Journal of
Medicine. 2012; 366: 1686—1695. https://doi.org/10.1056/NE
IMoal200384

Adams DH, Popma JJ, Reardon MJ, Yakubov SJ, Coselli
JS, Deeb GM, et al. Transcatheter aortic-valve replacement
with a self-expanding prosthesis. The New England Journal of
Medicine. 2014; 370: 1790-1798. https://doi.org/10.1056/NE
IMo0a1400590

Gleason TG, Reardon MJ, Popma JJ, Deeb GM, Yakubov SJ,

Lee JS, et al. 5-Year Outcomes of Self-Expanding Transcatheter
Versus Surgical Aortic Valve Replacement in High-Risk Pa-

[17]

[18]

[19]

[20]

[21]

[23]

[24]

[25]

[26]

[27]

[28]

tients. Journal of the American College of Cardiology. 2018; 72:
2687-2696. https://doi.org/10.1016/j.jacc.2018.08.2146

Leon MB, Smith CR, Mack MJ, Makkar RR, Svensson LG, Ko-
dali SK, et al. Transcatheter or Surgical Aortic-Valve Replace-
ment in Intermediate-Risk Patients. The New England Journal of
Medicine. 2016; 374: 1609-1620. https://doi.org/10.1056/NE
JMoal514616

Makkar RR, Thourani VH, Mack MJ, Kodali SK, Kapadia S,
Webb JG, et al. Five-Year Outcomes of Transcatheter or Sur-
gical Aortic-Valve Replacement. The New England Journal of
Medicine. 2020; 382: 799-809. https://doi.org/10.1056/NEJM
0a1910555

Reardon MJ, Van Mieghem NM, Popma JJ, Kleiman NS, Sen-
dergaard L, Mumtaz M, et al. Surgical or Transcatheter Aortic-
Valve Replacement in Intermediate-Risk Patients. The New
England Journal of Medicine. 2017; 376: 1321-1331. https:
//doi.org/10.1056/NEJMoal700456

Van Mieghem NM, Deeb GM, Sendergaard L, Grube E,
Windecker S, Gada H, et al. Self-expanding Transcatheter vs
Surgical Aortic Valve Replacement in Intermediate-Risk Pa-
tients: 5-Year Outcomes of the SURTAVI Randomized Clinical
Trial. JAMA Cardiology. 2022; 7: 1000-1008. https://doi.org/
10.1001/jamacardio.2022.2695

Leon MB, Mack MJ, Pibarot P, Hahn RT, Thourani VH, Kodali
SH, et al. Transcatheter or Surgical Aortic-Valve Replacement
in Low-Risk Patients at 7 Years. The New England Journal of
Medicine. 2026; 394: 773-783. https://doi.org/10.1056/NEJM
022509766

Popma JJ, Deeb GM, Yakubov SJ, Mumtaz M, Gada H, O’Hair
D, et al. Transcatheter Aortic-Valve Replacement with a Self-
Expanding Valve in Low-Risk Patients. The New England Jour-
nal of Medicine. 2019; 380: 1706-1715. https://doi.org/10.
1056/NEJMoal816885

Forrest JK, Yakubov SJ, Deeb GM, Gada H, Mumtaz MA, Ram-
lawi B, et al. 5-Year Outcomes After Transcatheter or Surgi-
cal Aortic Valve Replacement in Low-Risk Patients With Aortic
Stenosis. Journal of the American College of Cardiology. 2025;
85: 1523-1532. https://doi.org/10.1016/j.jacc.2025.03.004
Thyregod HGH, Steinbriichel DA, Thlemann N, Nissen H, Kjeld-
sen BJ, Petursson P, et al. Transcatheter Versus Surgical Aortic
Valve Replacement in Patients With Severe Aortic Valve Steno-
sis: 1-Year Results From the All-Comers NOTION Random-
ized Clinical Trial. Journal of the American College of Cardiol-
ogy. 2015; 65: 2184-2194. https://doi.org/10.1016/j.jacc.2015.
03.014

Thyregod HGH, Jergensen TH, IThlemann N, Steinbriichel DA,
Nissen H, Kjeldsen BJ, et al. Transcatheter or surgical aortic
valve implantation: 10-year outcomes of the NOTION trial. Eu-
ropean Heart Journal. 2024; 45: 1116-1124. https://doi.org/10.
1093/eurheartj/ehae043

Siemieniuk RA, Agoritsas T, Manja V, Devji T, Chang Y, Bala
MM, et al. Transcatheter versus surgical aortic valve replace-
ment in patients with severe aortic stenosis at low and interme-
diate risk: systematic review and meta-analysis. BMJ (Clinical
Research Ed.). 2016; 354: 15130. https://doi.org/10.1136/bmj.
5130

UK TAVI Trial Investigators, Toff WD, Hildick-Smith D, Ko-
vac J, Mullen MJ, Wendler O, et al. Effect of Transcatheter
Aortic Valve Implantation vs Surgical Aortic Valve Replace-
ment on All-Cause Mortality in Patients With Aortic Stenosis:
A Randomized Clinical Trial. JAMA. 2022; 327: 1875-1887.
https://doi.org/10.1001/jama.2022.5776

Jorgensen TH, Thyregod HGH, Savontaus M, Willemen Y, Bleie
@, Tang M, et al. Transcatheter aortic valve implantation in low-
risk tricuspid or bicuspid aortic stenosis: the NOTION-2 trial.
European Heart Journal. 2024; 45: 3804-3814. https://doi.org/
10.1093/eurheartj/ehae331

&% IMR Press


https://doi.org/10.1161/01.cir.0000047200.36165.b8
https://doi.org/10.1161/01.cir.0000047200.36165.b8
https://doi.org/10.1161/JAHA.120.019588
https://doi.org/10.1016/j.jacc.2021.09.855
https://doi.org/10.1016/j.jacc.2021.09.855
https://doi.org/10.1161/CIR.0000000000000923
https://doi.org/10.1161/CIR.0000000000000923
https://doi.org/10.1093/eurheartj/ehaf194
https://doi.org/10.1093/eurheartj/ehaf194
https://doi.org/10.1056/NEJMoa1008232
https://doi.org/10.1056/NEJMoa1008232
https://doi.org/10.1056/NEJMoa1202277
https://doi.org/10.1056/NEJMoa1202277
https://doi.org/10.1016/j.jacc.2014.02.556
https://doi.org/10.1016/j.jacc.2014.02.556
https://doi.org/10.1056/NEJMoa1103510
https://doi.org/10.1056/NEJMoa1103510
https://doi.org/10.1056/NEJMoa1200384
https://doi.org/10.1056/NEJMoa1200384
https://doi.org/10.1056/NEJMoa1400590
https://doi.org/10.1056/NEJMoa1400590
https://doi.org/10.1016/j.jacc.2018.08.2146
https://doi.org/10.1056/NEJMoa1514616
https://doi.org/10.1056/NEJMoa1514616
https://doi.org/10.1056/NEJMoa1910555
https://doi.org/10.1056/NEJMoa1910555
https://doi.org/10.1056/NEJMoa1700456
https://doi.org/10.1056/NEJMoa1700456
https://doi.org/10.1001/jamacardio.2022.2695
https://doi.org/10.1001/jamacardio.2022.2695
https://doi.org/10.1056/NEJMoa2509766
https://doi.org/10.1056/NEJMoa2509766
https://doi.org/10.1056/NEJMoa1816885
https://doi.org/10.1056/NEJMoa1816885
https://doi.org/10.1016/j.jacc.2025.03.004
https://doi.org/10.1016/j.jacc.2015.03.014
https://doi.org/10.1016/j.jacc.2015.03.014
https://doi.org/10.1093/eurheartj/ehae043
https://doi.org/10.1093/eurheartj/ehae043
https://doi.org/10.1136/bmj.i5130
https://doi.org/10.1136/bmj.i5130
https://doi.org/10.1001/jama.2022.5776
https://doi.org/10.1093/eurheartj/ehae331
https://doi.org/10.1093/eurheartj/ehae331
https://www.imrpress.com

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

Banovic M, Putnik S, Penicka M, Doros G, Deja MA, Kockova
R, et al. Aortic Valve Replacement Versus Conservative Treat-
ment in Asymptomatic Severe Aortic Stenosis: The AVATAR
Trial. Circulation. 2022; 145: 648—658. https://doi.org/10.1161/
CIRCULATIONAHA.121.057639

Kang DH, Park SJ, Lee SA, Lee S, Kim DH, Kim HK, et al. Early
Surgery or Conservative Care for Asymptomatic Aortic Steno-
sis. The New England Journal of Medicine. 2020; 382: 111-119.
https://doi.org/10.1056/NEJMoal912846

Loganath K, Craig NJ, Everett RJ, Bing R, Tsampasian V, Molek
P, et al. Early Intervention in Patients With Asymptomatic Se-
vere Aortic Stenosis and Myocardial Fibrosis: The EVOLVED
Randomized Clinical Trial. JAMA. 2025; 333: 213-221. https:
//doi.org/10.1001/jama.2024.22730

Généreux P, Schwartz A, Oldemeyer JB, Pibarot P, Cohen DJ,
Blanke P, et al. Transcatheter Aortic-Valve Replacement for
Asymptomatic Severe Aortic Stenosis. The New England Jour-
nal of Medicine. 2025; 392: 217-227. https://doi.org/10.1056/
NEJMoa2405880

Arnold SV, Manandhar P, Vemulapalli S, Kosinski AS, Batch-
elor WB, Thourani VH, et al. Trends in Transcatheter Aortic
Valve Replacement Outcomes: Insights From the STS/ACC
TVT Registry. JAMA Cardiology. 2024; 9: 1115-1123. https:
//doi.org/10.1001/jamacardio.2024.3453

Edwards FH, Cohen DJ, O’Brien SM, Peterson ED, Mack MJ,
Shahian DM, et al. Development and Validation of a Risk Predic-
tion Model for In-Hospital Mortality After Transcatheter Aor-
tic Valve Replacement. JAMA Cardiology. 2016; 1: 46-52.
https://doi.org/10.1001/jamacardio.2015.0326

Kolte D, Marquis-Gravel G, Stebbins A, Vekstein AM, Vemula-
palli S, Elmariah S. Temporal Trends in 1-Year Cause-Specific
Mortality After TAVR: Insights From the STS/ACC TVT Reg-
istry. JACC. Cardiovascular Interventions. 2025; 18: 1013—
1024. https://doi.org/10.1016/j.jcin.2024.12.016

Desai ND, O’Brien SM, Cohen DJ, Carroll J, Vemulapalli S,
Arnold SV, et al. Composite Metric for Benchmarking Site Per-
formance in Transcatheter Aortic Valve Replacement: Results
From the STS/ACC TVT Registry. Circulation. 2021; 144: 186—
194. https://doi.org/10.1161/CIRCULATIONAHA.120.051456
Didier R, Le Breton H, Eltchaninoff H, Cayla G, Commeau P,
Collet JP, et al. Evolution of TAVI patients and techniques over
the past decade: The French TAVI registries. Archives of Car-
diovascular Diseases. 2022; 115: 206-213. https://doi.org/10.
1016/j.acvd.2022.04.004

Ludman PF. UK TAVI registry. Heart (British Cardiac So-
ciety). 2019; 105: s2-s5. https://doi.org/10.1136/heartjnl
-2018-313510

Panoulas VF, Chandrasekhar J, Busi G, Ruparelia N, Zhang Z,
Mehilli J, et al. Prevalence, predictors, and outcomes of patient
prosthesis mismatch in women undergoing TAVI for severe aor-
tic stenosis: Insights from the WIN-TAVI registry. Catheteri-
zation and Cardiovascular Interventions : Official Journal of
the Society for Cardiac Angiography & Interventions. 2021; 97:
516-526. https://doi.org/10.1002/ccd.29227

Alasnag M, AlMerri K, Almoghairi A, Alenezi A, Bardooli F,
Al-Sheikh S, et al. One-Year Outcomes for Patients Undergo-
ing Transcatheter Aortic Valve Replacement: The Gulf TAVR
Registry. Cardiovascular Revascularization Medicine : Includ-
ing Molecular Interventions. 2022; 41: 19-26. https://doi.org/
10.1016/j.carrev.2021.12.024

Shimamura J, Takemoto S, Fukuhara S, Miyamoto Y, Yokoyama
Y, Takagi H, et al. Long-term outcomes after transcatheter aor-
tic valve replacement: Meta-analysis of Kaplan-Meier-derived
data. Catheterization and Cardiovascular Interventions : Official
Journal of the Society for Cardiac Angiography & Interventions.
2023; 102: 1291-1300. https://doi.org/10.1002/ccd.30854

Ali N, Hildick-Smith D, Parker J, Malkin CJ, Cunnington MS,
Gurung S, et al. Long-term durability of self-expanding and

&% IMR Press

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

balloon-expandable transcatheter aortic valve prostheses: UK
TAVI registry. Catheterization and Cardiovascular Interventions
: Official Journal of the Society for Cardiac Angiography &
Interventions. 2023; 101: 932-942. https://doi.org/10.1002/cc
d.30627

Salaun E, Clavel MA, Rodés-Cabau J, Pibarot P. Bioprosthetic
aortic valve durability in the era of transcatheter aortic valve im-
plantation. Heart (British Cardiac Society). 2018; 104: 1323—
1332. https://doi.org/10.1136/heartjnl-2017-311582

Long YX, Liu ZZ. Incidence and Predictors of Structural Valve
Deterioration after Transcatheter Aortic Valve Replacement: A
Systematic Review and Meta-Analysis. Journal of Interven-
tional Cardiology. 2020; 2020: 4075792. https://doi.org/10.
1155/2020/4075792

Bourguignon T, Bouquiaux-Stablo AL, Candolfi P, Mirza A,
Loardi C, May MA, et al. Very long-term outcomes of the
Carpentier-Edwards Perimount valve in aortic position. The An-
nals of Thoracic Surgery. 2015; 99: 831-837. https://doi.org/10.
1016/j.athoracsur.2014.09.030

Johnston DR, Soltesz EG, Vakil N, Rajeswaran J, Roselli EE,
Sabik JF, II1, et al. Long-term durability of bioprosthetic aortic
valves: implications from 12,569 implants. The Annals of Tho-
racic Surgery. 2015; 99: 1239-1247. https://doi.org/10.1016/].
athoracsur.2014.10.070

Amahzoune B, Bruneval P, Allam B, Lafont A, Fabiani JN,
Zegdi R. Traumatic leaflet injury during the use of percutaneous
valves: a comparative study of balloon- and self-expandable
valved stents. European Journal of Cardio-thoracic Surgery : Of-
ficial Journal of the European Association for Cardio-thoracic
Surgery. 2013; 43: 488-493. https://doi.org/10.1093/ejcts/ez
s359

Bourget JM, Zegdi R, Lin J, Wawryko P, Merhi Y, Convelbo C,
et al. Correlation between structural changes and acute thrombo-
genicity in transcatheter pericardium valves after crimping and
balloon deployment. Morphologie : Bulletin De L’ Association
des Anatomistes. 2017; 101: 19-32. https://doi.org/10.1016/j.
morpho.2016.06.003

Zegdi R, Blanchard D, Achouh P, Lafont A, Berrebi A, Chol-
ley B, et al. Deployed Edwards Sapien prosthesis is always de-
formed. The Journal of Thoracic and Cardiovascular Surgery.
2010; 140: e54—6. https://doi.org/10.1016/j.jtcvs.2010.03.003
Salaun E, Zenses AS, Evin M, Collart F, Habib G, Pibarot P,
et al. Effect of oversizing and elliptical shape of aortic annu-
lus on transcatheter valve hemodynamics: An in vitro study.
International Journal of Cardiology. 2016; 208: 28-35. https:
//doi.org/10.1016/j.ijcard.2016.01.048

Gunning PS, Saikrishnan N, Yoganathan AP, McNamara LM.
Total ellipse of the heart valve: the impact of eccentric stent
distortion on the regional dynamic deformation of pericardial
tissue leaflets of a transcatheter aortic valve replacement. Jour-
nal of the Royal Society, Interface. 2015; 12: 20150737. https:
//doi.org/10.1098/1sif.2015.0737

Abdel-Wahab M, Mehilli J, Frerker C, Neumann FJ, Kurz
T, Tolg R, et al. Comparison of balloon-expandable vs self-
expandable valves in patients undergoing transcatheter aor-
tic valve replacement: the CHOICE randomized clinical trial.
JAMA. 2014; 311: 1503-1514. https://doi.org/10.1001/jama
.2014.3316

Abdel-Wahab M, Neumann FJ, Mehilli J, Frerker C, Richardt
D, Landt M, et al. 1-Year Outcomes After Transcatheter Aor-
tic Valve Replacement With Balloon-Expandable Versus Self-
Expandable Valves: Results From the CHOICE Randomized
Clinical Trial. Journal of the American College of Cardiology.
2015; 66: 791-800. https://doi.org/10.1016/j.jacc.2015.06.026
Abdel-Wahab M, Landt M, Neumann FJ, Massberg S, Frerker
C, Kurz T, et al. 5-Year Outcomes After TAVR With Balloon-
Expandable Versus Self-Expanding Valves: Results From the

13


https://doi.org/10.1161/CIRCULATIONAHA.121.057639
https://doi.org/10.1161/CIRCULATIONAHA.121.057639
https://doi.org/10.1056/NEJMoa1912846
https://doi.org/10.1001/jama.2024.22730
https://doi.org/10.1001/jama.2024.22730
https://doi.org/10.1056/NEJMoa2405880
https://doi.org/10.1056/NEJMoa2405880
https://doi.org/10.1001/jamacardio.2024.3453
https://doi.org/10.1001/jamacardio.2024.3453
https://doi.org/10.1001/jamacardio.2015.0326
https://doi.org/10.1016/j.jcin.2024.12.016
https://doi.org/10.1161/CIRCULATIONAHA.120.051456
https://doi.org/10.1016/j.acvd.2022.04.004
https://doi.org/10.1016/j.acvd.2022.04.004
https://doi.org/10.1136/heartjnl-2018-313510
https://doi.org/10.1136/heartjnl-2018-313510
https://doi.org/10.1002/ccd.29227
https://doi.org/10.1016/j.carrev.2021.12.024
https://doi.org/10.1016/j.carrev.2021.12.024
https://doi.org/10.1002/ccd.30854
https://doi.org/10.1002/ccd.30627
https://doi.org/10.1002/ccd.30627
https://doi.org/10.1136/heartjnl-2017-311582
https://doi.org/10.1155/2020/4075792
https://doi.org/10.1155/2020/4075792
https://doi.org/10.1016/j.athoracsur.2014.09.030
https://doi.org/10.1016/j.athoracsur.2014.09.030
https://doi.org/10.1016/j.athoracsur.2014.10.070
https://doi.org/10.1016/j.athoracsur.2014.10.070
https://doi.org/10.1093/ejcts/ezs359
https://doi.org/10.1093/ejcts/ezs359
https://doi.org/10.1016/j.morpho.2016.06.003
https://doi.org/10.1016/j.morpho.2016.06.003
https://doi.org/10.1016/j.jtcvs.2010.03.003
https://doi.org/10.1016/j.ijcard.2016.01.048
https://doi.org/10.1016/j.ijcard.2016.01.048
https://doi.org/10.1098/rsif.2015.0737
https://doi.org/10.1098/rsif.2015.0737
https://doi.org/10.1001/jama.2014.3316
https://doi.org/10.1001/jama.2014.3316
https://doi.org/10.1016/j.jacc.2015.06.026
https://www.imrpress.com

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

14

CHOICE Randomized Clinical Trial. JACC. Cardiovascular In-
terventions. 2020; 13: 1071-1082. https://doi.org/10.1016/j.jcin
.2019.12.026

Thiele H, Kurz T, Feistritzer HJ, Stachel G, Hartung P, Eitel I, et
al. Comparison of newer generation self-expandable vs. balloon-
expandable valves in transcatheter aortic valve implantation: the
randomized SOLVE-TAVI trial. European Heart Journal. 2020;
41: 1890-1899. https://doi.org/10.1093/eurheartj/ehaa036
Feistritzer HJ, Kurz T, Vonthein R, Schroder L, Stachel G, Ei-
tel I, et al. Effect of Valve Type and Anesthesia Strategy for
TAVR: 5-Year Results of the SOLVE-TAVI Trial. Journal of
the American College of Cardiology. 2025; 85: 74-82. https:
//doi.org/10.1016/j.jacc.2024.09.007

Herrmann HC, Mehran R, Blackman DJ, Bailey S, M6llmann H,
Abdel-Wahab M, et al. Self-Expanding or Balloon-Expandable
TAVR in Patients with a Small Aortic Annulus. The New Eng-
land Journal of Medicine. 2024; 390: 1959-1971. https://doi.or
2/10.1056/NEJMoa2312573

Badhwar V, Ofenloch JC, Rovin JD, van Gelder HM, Jacobs JP.
Noninferiority of closely monitored mechanical valves to bio-
prostheses overshadowed by early mortality benefit in younger
patients. The Annals of Thoracic Surgery. 2012; 93: 748-753.
https://doi.org/10.1016/j.athoracsur.2011.12.032

Brown ML, Schaff HV, Lahr BD, Mullany CJ, Sundt TM,
Dearani JA, et al. Aortic valve replacement in patients aged
50 to 70 years: improved outcome with mechanical versus bi-
ologic prostheses. The Journal of Thoracic and Cardiovascu-
lar Surgery. 2008; 135: 878-884. https://doi.org/10.1016/j.jtcv
$.2007.10.065

Hammermeister K, Sethi GK, Henderson WG, Grover FL,
Oprian C, Rahimtoola SH. Outcomes 15 years after valve re-
placement with a mechanical versus a bioprosthetic valve: fi-
nal report of the Veterans Affairs randomized trial. Journal of
the American College of Cardiology. 2000; 36: 1152-1158.
https://doi.org/10.1016/s0735-1097(00)00834-2

Stassano P, Di Tommaso L, Monaco M, Iorio F, Pepino P,
Spampinato N, et al. Aortic valve replacement: a prospective
randomized evaluation of mechanical versus biological valves
in patients ages 55 to 70 years. Journal of the American College
of Cardiology. 2009; 54: 1862—-1868. https://doi.org/10.1016/j.
jacc.2009.07.032

Weber A, Noureddine H, Englberger L, Dick F, Gahl B, Aymard
T, et al. Ten-year comparison of pericardial tissue valves versus
mechanical prostheses for aortic valve replacement in patients
younger than 60 years of age. The Journal of Thoracic and Car-
diovascular Surgery. 2012; 144: 1075-1083. https://doi.org/10.
1016/j.jtcvs.2012.01.024

Chan V, Jamieson WRE, Germann E, Chan F, Miyagishima RT,
Burr LH, et al. Performance of bioprostheses and mechanical
prostheses assessed by composites of valve-related complica-
tions to 15 years after aortic valve replacement. The Journal of
Thoracic and Cardiovascular Surgery. 2006; 131: 1267-1273.
https://doi.org/10.1016/j.jtcvs.2005.11.052

Chiang YP, Chikwe J, Moskowitz AJ, Itagaki S, Adams DH,
Egorova NN. Survival and long-term outcomes following bio-
prosthetic vs mechanical aortic valve replacement in patients
aged 50 to 69 years. JAMA. 2014; 312: 1323-1329. https:
//doi.org/10.1001/jama.2014.12679

Glaser N, Jackson V, Holzmann MJ, Franco-Cereceda A, Sar-
tipy U. Aortic valve replacement with mechanical vs. biological
prostheses in patients aged 50-69 years. European Heart Journal.
2016; 37: 2658-2667. https://doi.org/10.1093/eurheartj/ehv580
Goldstone AB, Chiu P, Baiocchi M, Lingala B, Patrick WL, Fis-
chbein MP, et al. Mechanical or Biologic Prostheses for Aortic-
Valve and Mitral-Valve Replacement. The New England Journal
of Medicine. 2017; 377: 1847-1857. https://doi.org/10.1056/
NEJMoal613792

McClure RS, McGurk S, Cevasco M, Maloney A, Gosev I,

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

(81]

Wiegerinck EM, et al. Late outcomes comparison of nonelderly
patients with stented bioprosthetic and mechanical valves in the
aortic position: a propensity-matched analysis. The Journal of
Thoracic and Cardiovascular Surgery. 2014; 148: 1931-1939.
https://doi.org/10.1016/j.jtcvs.2013.12.042

Bansal N, Kumar SR, Baker CJ, Lemus R, Wells WJ, Starnes
VA. Age-Related Outcomes of the Ross Procedure Over 20
Years. The Annals of Thoracic Surgery. 2015; 99: 2077-2085.
https://doi.org/10.1016/j.athoracsur.2015.02.066

Lower RR, Stofer RC, Shumway NE. Autotransplantation of the
pulmonic valve into the aorta. The Journal of Thoracic and Car-
diovascular Surgery. 1960; 39: 680—687.

Ross DN. Replacement of aortic and mitral valves with a pul-
monary autograft. Lancet (London, England). 1967; 2: 956-958.
https://doi.org/10.1016/s0140-6736(67)90794-5

Sundt TM, Moon MR, Xu H. Reoperation for dilatation of the
pulmonary autograft after the Ross procedure. The Journal of
Thoracic and Cardiovascular Surgery. 2001; 122: 1249-1252.
https://doi.org/10.1067/mtc.2001.116320

Ouzounian M, Mazine A, David TE. The Ross procedure is the
best operation to treat aortic stenosis in young and middle-aged
adults. The Journal of Thoracic and Cardiovascular Surgery.
2017; 154: 778-782. https://doi.org/10.1016/j.jtcvs.2017.03.
156

Chambers JC, Somerville J, Stone S, Ross DN. Pulmonary au-
tograft procedure for aortic valve disease: long-term results of
the pioneer series. Circulation. 1997; 96: 2206-2214. https:
//doi.org/10.1161/01.¢ir.96.7.2206

David TE, David C, Woo A, Manlhiot C. The Ross procedure:
outcomes at 20 years. The Journal of Thoracic and Cardiovas-
cular Surgery. 2014; 147: 85-93. https://doi.org/10.1016/j.jtcv
$.2013.08.007

Takkenberg JIM, Klieverik LMA, Schoof PH, van Suylen
RJ, van Herwerden LA, Zondervan PE, et al. The Ross pro-
cedure: a systematic review and meta-analysis. Circulation.
2009; 119: 222-228. https://doi.org/10.1161/CIRCULATIONA
HA.107.726349

McClure RS, Narayanasamy N, Wiegerinck E, Lipsitz S, Mal-
oney A, Byrne JG, et al. Late outcomes for aortic valve replace-
ment with the Carpentier-Edwards pericardial bioprosthesis: up
to 17-year follow-up in 1,000 patients. The Annals of Thoracic
Surgery. 2010; 89: 1410-1416. https://doi.org/10.1016/j.athora
csur.2010.01.046

David TE, Armstrong S, Maganti M. Hancock II bioprosthesis
for aortic valve replacement: the gold standard of bioprosthetic
valves durability? The Annals of Thoracic Surgery. 2010; 90:
775-781. https://doi.org/10.1016/j.athoracsur.2010.05.034
Andreas M, Wiedemann D, Seebacher G, Rath C, Aref T, Rosen-
hek R, et al. The Ross procedure offers excellent survival com-
pared with mechanical aortic valve replacement in a real-world
setting. European Journal of Cardio-thoracic Surgery : Offi-
cial Journal of the European Association for Cardio-thoracic
Surgery. 2014; 46: 409-414. https://doi.org/10.1093/ejcts/ez
t663

Mazine A, David TE, Rao V, Hickey EJ, Christie S, Manlhiot C,
et al. Long-Term Outcomes of the Ross Procedure Versus Me-
chanical Aortic Valve Replacement: Propensity-Matched Co-
hort Study. Circulation. 2016; 134: 576-585. https://doi.org/10.
1161/CIRCULATIONAHA.116.022800

Noétzold A, Hiippe M, Schmidtke C, Blomer P, Uhlig T, Siev-
ers HH. Quality of life in aortic valve replacement: pulmonary
autografts versus mechanical prostheses. Journal of the Ameri-
can College of Cardiology. 2001; 37: 1963—1966. https://doi.or
2/10.1016/s0735-1097(01)01267-0

Gleason TG. Heritable disorders predisposing to aortic dissec-
tion. Seminars in Thoracic and Cardiovascular Surgery. 2005;
17: 274-281. https://doi.org/10.1053/j.semtcvs.2005.06.001

&% IMR Press


https://doi.org/10.1016/j.jcin.2019.12.026
https://doi.org/10.1016/j.jcin.2019.12.026
https://doi.org/10.1093/eurheartj/ehaa036
https://doi.org/10.1016/j.jacc.2024.09.007
https://doi.org/10.1016/j.jacc.2024.09.007
https://doi.org/10.1056/NEJMoa2312573
https://doi.org/10.1056/NEJMoa2312573
https://doi.org/10.1016/j.athoracsur.2011.12.032
https://doi.org/10.1016/j.jtcvs.2007.10.065
https://doi.org/10.1016/j.jtcvs.2007.10.065
https://doi.org/10.1016/s0735-1097(00)00834-2
https://doi.org/10.1016/j.jacc.2009.07.032
https://doi.org/10.1016/j.jacc.2009.07.032
https://doi.org/10.1016/j.jtcvs.2012.01.024
https://doi.org/10.1016/j.jtcvs.2012.01.024
https://doi.org/10.1016/j.jtcvs.2005.11.052
https://doi.org/10.1001/jama.2014.12679
https://doi.org/10.1001/jama.2014.12679
https://doi.org/10.1093/eurheartj/ehv580
https://doi.org/10.1056/NEJMoa1613792
https://doi.org/10.1056/NEJMoa1613792
https://doi.org/10.1016/j.jtcvs.2013.12.042
https://doi.org/10.1016/j.athoracsur.2015.02.066
https://doi.org/10.1016/s0140-6736(67)90794-5
https://doi.org/10.1067/mtc.2001.116320
https://doi.org/10.1016/j.jtcvs.2017.03.156
https://doi.org/10.1016/j.jtcvs.2017.03.156
https://doi.org/10.1161/01.cir.96.7.2206
https://doi.org/10.1161/01.cir.96.7.2206
https://doi.org/10.1016/j.jtcvs.2013.08.007
https://doi.org/10.1016/j.jtcvs.2013.08.007
https://doi.org/10.1161/CIRCULATIONAHA.107.726349
https://doi.org/10.1161/CIRCULATIONAHA.107.726349
https://doi.org/10.1016/j.athoracsur.2010.01.046
https://doi.org/10.1016/j.athoracsur.2010.01.046
https://doi.org/10.1016/j.athoracsur.2010.05.034
https://doi.org/10.1093/ejcts/ezt663
https://doi.org/10.1093/ejcts/ezt663
https://doi.org/10.1161/CIRCULATIONAHA.116.022800
https://doi.org/10.1161/CIRCULATIONAHA.116.022800
https://doi.org/10.1016/s0735-1097(01)01267-0
https://doi.org/10.1016/s0735-1097(01)01267-0
https://doi.org/10.1053/j.semtcvs.2005.06.001
https://www.imrpress.com

[82]

[83]

(84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

Masri A, Svensson LG, Griffin BP, Desai MY. Contemporary
natural history of bicuspid aortic valve disease: a systematic re-
view. Heart (British Cardiac Society). 2017; 103: 1323-1330.
https://doi.org/10.1136/heartjnl-2016-309916

Kanjanahattakij N, Horn B, Vutthikraivit W, Biso SM, Zic-
cardi MR, Lu MLR, et al. Comparing outcomes after tran-
scatheter aortic valve replacement in patients with stenotic bi-
cuspid and tricuspid aortic valve: A systematic review and meta-
analysis. Clinical Cardiology. 2018; 41: 896-902. https://doi.or
2/10.1002/clc.22992

Takagi H, Hari Y, Kawai N, Kuno T, Ando T, ALICE (All-
Literature Investigation of Cardiovascular Evidence) Group.
Meta-analysis of transcatheter aortic valve implantation for bi-
cuspid versus tricuspid aortic valves. Journal of Cardiology.
2019; 74: 40-48. https://doi.org/10.1016/j.jjcc.2019.03.018
Makkar RR, Yoon SH, Leon MB, Chakravarty T, Rinaldi M,
Shah PB, et al. Association Between Transcatheter Aortic Valve
Replacement for Bicuspid vs Tricuspid Aortic Stenosis and Mor-
tality or Stroke. JAMA. 2019; 321: 2193-2202. https://doi.org/
10.1001/jama.2019.7108

Makkar RR, Yoon SH, Chakravarty T, Kapadia SR, Krish-
naswamy A, Shah PB, et al. Association Between Transcatheter
Aortic Valve Replacement for Bicuspid vs Tricuspid Aortic
Stenosis and Mortality or Stroke Among Patients at Low Sur-
gical Risk. JAMA. 2021; 326: 1034-1044. https://doi.org/10.
1001/jama.2021.13346

Forrest JK, Kaple RK, Ramlawi B, Gleason TG, Meduri CU,
Yakubov SJ, et al. Transcatheter Aortic Valve Replacement in
Bicuspid Versus Tricuspid Aortic Valves From the STS/ACC
TVT Registry. JACC. Cardiovascular Interventions. 2020; 13:
1749-1759. https://doi.org/10.1016/j.jcin.2020.03.022
Williams MR, Jilaihawi H, Makkar R, O’Neill WW, Guyton R,
Malaisrie SC, et al. The PARTNER 3 Bicuspid Registry for Tran-
scatheter Aortic Valve Replacement in Low-Surgical-Risk Pa-
tients. JACC. Cardiovascular Interventions. 2022; 15: 523-532.
https://doi.org/10.1016/}.jcin.2022.01.279

Dayan V, Vignolo G, Soca G, Paganini JJ, Brusich D, Pibarot
P. Predictors and Outcomes of Prosthesis-Patient Mismatch Af-
ter Aortic Valve Replacement. JACC. Cardiovascular Imaging.
2016; 9: 924-933. https://doi.org/10.1016/j.jcmg.2015.10.026
Head SJ, Mokhles MM, Osnabrugge RLJ, Pibarot P, Mack MJ,
Takkenberg JIM, et al. The impact of prosthesis-patient mis-
match on long-term survival after aortic valve replacement: a
systematic review and meta-analysis of 34 observational stud-
ies comprising 27 186 patients with 133 141 patient-years. Eu-
ropean Heart Journal. 2012; 33: 1518-1529. https://doi.org/10.
1093/eurheartj/ehs003

Rodés-Cabau J, Pibarot P, Suri RM, Kodali S, Thourani VH,
Szeto WY, et al. Impact of aortic annulus size on valve hemo-
dynamics and clinical outcomes after transcatheter and surgical
aortic valve replacement: insights from the PARTNER Trial.
Circulation. Cardiovascular Interventions. 2014; 7: 701-711.
https://doi.org/10.1161/CIRCINTERVENTIONS.114.001681
Pibarot P, Dumesnil JG. Hemodynamic and clinical impact of
prosthesis-patient mismatch in the aortic valve position and its
prevention. Journal of the American College of Cardiology.
2000; 36: 1131-1141. https://doi.org/10.1016/s0735-1097(00)
00859-7

Deeb GM, Chetcuti SJ, Yakubov SJ, Patel HJ, Grossman PM,
Kleiman NS, et al. Impact of Annular Size on Outcomes After
Surgical or Transcatheter Aortic Valve Replacement. The An-
nals of Thoracic Surgery. 2018; 105: 1129-1136. https://doi.or
¢/10.1016/j.athoracsur.2017.08.059

&% IMR Press

[94] Christakis GT, Buth KJ, Goldman BS, Fremes SE, Rao V, Co-
hen G, et al. Inaccurate and misleading valve sizing: a pro-
posed standard for valve size nomenclature. The Annals of Tho-

racic Surgery. 1998; 66: 1198-1203. https://doi.org/10.1016/
s0003-4975(98)00758-9

Rodés-Cabau J, Ribeiro HB, Mohammadi S, Serra V, Al-Atassi
T, Iiiguez A, et al. Transcatheter or Surgical Aortic Valve Re-
placement in Patients With Severe Aortic Stenosis and Small
Aortic Annulus: A Randomized Clinical Trial. Circulation.
2024; 149: 644-655. https://doi.org/10.1161/CIRCULATIONA
HA.123.067326
Sa MPBO, Carvalho MMB, Sobral Filho DC, Cavalcanti LRP,
Diniz RGS, Rayol SC, et al. Impact of surgical aortic root en-
largement on the outcomes of aortic valve replacement: a meta-
analysis of 13 174 patients. Interactive Cardiovascular and Tho-
racic Surgery. 2019; 29: 74-82. https://doi.org/10.1093/icvts/iv
y364
Tam DY, Dharma C, Rocha RV, Ouzounian M, Wijeysundera
HC, Austin PC, et al. Early and late outcomes following aor-
tic root enlargement: A multicenter propensity score-matched
cohort analysis. The Journal of Thoracic and Cardiovascular
Surgery. 2020; 160: 908-919.e15. https://doi.org/10.1016/j.jtcv
$.2019.09.062
Yu W, Tam DY, Rocha RV, Makhdoum A, Ouzounian M, Fremes
SE. Aortic Root Enlargement Is Safe and Reduces the Incidence
of Patient-Prosthesis Mismatch: A Meta-analysis of Early and
Late Outcomes. The Canadian Journal of Cardiology. 2019; 35:
782-790. https://doi.org/10.1016/j.cjca.2019.02.004
Yang B, Ghita C, Palmer S. Y-incision Aortic Root Enlargement
With Modified Aortotomy Upsizing the Annulus by 5 Valve
Sizes. The Annals of Thoracic Surgery. 2022; 114: e479—e481.
https://doi.org/10.1016/j.athoracsur.2022.03.013
[100] Deeb GM. The perfect prosthesis/patient match: pursuit of the
Holy Grail. Annals of Cardiothoracic Surgery. 2024; 13: 224—
235. https://doi.org/10.21037/acs-2023-aae-0181
[101] Sharma T, Krishnan AM, Lahoud R, Polomsky M, Dauerman
HL. National Trends in TAVR and SAVR for Patients With Se-
vere Isolated Aortic Stenosis. Journal of the American College
of Cardiology. 2022; 80: 2054-2056. https://doi.org/10.1016/].
jacc.2022.08.787
[102] Bowdish ME, Mehaffey JH, Chang SC, O’Gara PT, Mack MJ,
Goldstone AB, et al. Bioprosthetic vs Mechanical Aortic Valve
Replacement in Patients 40 to 75 Years of Age. Journal of the
American College of Cardiology. 2025; 85: 1289-1298. https:
//doi.org/10.1016/j.jacc.2025.01.013
[103] Landes U, Sathananthan J, Witberg G, De Backer O, Sonder-
gaard L, Abdel-Wahab M, et al. Transcatheter Replacement of
Transcatheter Versus Surgically Implanted Aortic Valve Bio-
prostheses. Journal of the American College of Cardiology.
2021; 77: 1-14. https://doi.org/10.1016/j.jacc.2020.10.053
[104] Makkar RR, Kapadia S, Chakravarty T, Cubeddu RJ, Kaneko T,
Mahoney P, et al. Outcomes of repeat transcatheter aortic valve
replacement with balloon-expandable valves: a registry study.
Lancet (London, England). 2023; 402: 1529-1540. https://doi.
org/10.1016/S0140-6736(23)01636-7
[105] Hawkins RB, Deeb GM, Sukul D, Patel HJ, Gualano SK, Chet-
cuti SJ, et al. Redo Surgical Aortic Valve Replacement Af-
ter Prior Transcatheter Versus Surgical Aortic Valve Replace-
ment. JACC. Cardiovascular Interventions. 2023; 16: 942-953.
https://doi.org/10.1016/j.jcin.2023.03.015
[106] Chen S, Pop A, Prasad Dasi L, George 1. Lifetime Management
for Aortic Stenosis: Strategy and Decision-Making in the Cur-
rent Era. The Annals of Thoracic Surgery. 2025; 119: 296-307.
https://doi.org/10.1016/j.athoracsur.2024.05.047

[95]

[96]

[97]

(98]

[99]

15


https://doi.org/10.1136/heartjnl-2016-309916
https://doi.org/10.1002/clc.22992
https://doi.org/10.1002/clc.22992
https://doi.org/10.1016/j.jjcc.2019.03.018
https://doi.org/10.1001/jama.2019.7108
https://doi.org/10.1001/jama.2019.7108
https://doi.org/10.1001/jama.2021.13346
https://doi.org/10.1001/jama.2021.13346
https://doi.org/10.1016/j.jcin.2020.03.022
https://doi.org/10.1016/j.jcin.2022.01.279
https://doi.org/10.1016/j.jcmg.2015.10.026
https://doi.org/10.1093/eurheartj/ehs003
https://doi.org/10.1093/eurheartj/ehs003
https://doi.org/10.1161/CIRCINTERVENTIONS.114.001681
https://doi.org/10.1016/s0735-1097(00)00859-7
https://doi.org/10.1016/s0735-1097(00)00859-7
https://doi.org/10.1016/j.athoracsur.2017.08.059
https://doi.org/10.1016/j.athoracsur.2017.08.059
https://doi.org/10.1016/s0003-4975(98)00758-9
https://doi.org/10.1016/s0003-4975(98)00758-9
https://doi.org/10.1161/CIRCULATIONAHA.123.067326
https://doi.org/10.1161/CIRCULATIONAHA.123.067326
https://doi.org/10.1093/icvts/ivy364
https://doi.org/10.1093/icvts/ivy364
https://doi.org/10.1016/j.jtcvs.2019.09.062
https://doi.org/10.1016/j.jtcvs.2019.09.062
https://doi.org/10.1016/j.cjca.2019.02.004
https://doi.org/10.1016/j.athoracsur.2022.03.013
https://doi.org/10.21037/acs-2023-aae-0181
https://doi.org/10.1016/j.jacc.2022.08.787
https://doi.org/10.1016/j.jacc.2022.08.787
https://doi.org/10.1016/j.jacc.2025.01.013
https://doi.org/10.1016/j.jacc.2025.01.013
https://doi.org/10.1016/j.jacc.2020.10.053
https://doi.org/10.1016/S0140-6736(23)01636-7
https://doi.org/10.1016/S0140-6736(23)01636-7
https://doi.org/10.1016/j.jcin.2023.03.015
https://doi.org/10.1016/j.athoracsur.2024.05.047
https://www.imrpress.com

	1. Introduction
	2. Societal Guidelines & Recommendations
	3. Key Prospective Literature Comparing SAVR and TAVR
	3.1 Non-Surgical Candidates
	3.1.1 PARTNER 1B
	3.1.2 CoreValve Extreme Risk Pivotal Trial

	3.2 High Surgical Risk Patients
	3.2.1 PARTNER 1A
	3.2.2 U.S. CoreValve Pivotal High-Risk Trial

	3.3 Intermediate Risk
	3.3.1 PARTNER 2A
	3.3.2 SURTAVI Trial

	3.4 Low Risk
	3.4.1 PARTNER 3
	3.4.2 Evolut Low Risk Trial
	3.4.3 NOTION 1
	3.4.4 DEDICATE-DZHK6 Trial
	3.4.5 UK TAVI

	3.5 Young Patients
	NOTION 2

	3.6 Asymptomatic Aortic Stenosis
	3.6.1 2025 EVOLVED Trial
	3.6.2 EARLY TAVR Trial

	3.7 TAVR Registries- A Perspective on Real World Outcomes
	3.8 Valve Function and Durability
	3.9 TAVR Valve Type
	3.10 The Role of SAVR in the Modern Clinical Landscape
	3.10.1 Surgical Aortic Replacement With Mechanical Prosthesis
	3.10.2 The Ross Procedure
	3.10.3 Aortic Stenosis Secondary to Bicuspid Aortic Valve Disease
	3.10.4 Aortic Stenosis in the Setting of Small Annulus Size


	4. Lifetime Management of Aortic Stenosis
	5. Conclusion
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflicts of Interest
	References

