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With the comparative evidence between tran-
scatheter aortic valve replacement (TAVR)
and surgical aortic valve replacement (SA-

VR) now being well-established, TAVR has become an ef-
fective alternative to surgery in all risk spectra. In recent ye-
ars, TAVR has been increasingly adopted, with its proce-
dural volume surpassing that of SAVR and is being perfor-
med in progressively younger patients.[1] As the age of pa-
tients undergoing TAVR decreases, the proportion of tho-
se with bicuspid aortic valve (BAV) anatomy is likely to ri-
se. The applications of TAVR have also expanded to BAV
patients,[2] but the condition often involves complex anat-
omical challenges such as heavy leaflet calcification and ao-
rtopathy. Although the current recommendations for TA-
VR in BAV patients remain prudent in the major guidelin-
es,[3] current widespread adoption of TAVR in BAV patien-
ts is of concern.

 THE CURRENT ISSUE OF TAVR

If the efficacy of TAVR matched the enthusiasm surro-
unding it, performance benchmarks set from SAVR in pa-
tients at lower surgical risk should also be achieved at ea-
rly mortality approximately of 1%, major vascular compl-
ications of < 5%, moderate–severe paravalvular leak (PVL)
of < 5% and aortic root injury of < 1%. However, the reality
does not seem to align with expectations. The 1-year and 3-
year follow-up outcomes in BAV patients from the NOTI-
ON-2 trial (The Nordic Aortic Valve Intervention) consist-
ently demonstrated a significantly higher risk for the prim-
ary endpoint (composite of death, stroke, or rehospitalizati-
on related to the procedure, valve, or heart failure) with TA-
VR than SAVR (14.3% vs. 3.9%, 20.4% vs. 7.8%),[4,5] among

which the risk of disabling stroke is twice as high followi-
ng TAVR compared to SAVR in BAV patients.[5] Propensity-
matched data have demonstrated that TAVR was associa-
ted with worse mid-term survival compared with SAVR in
patients aged > 65 years with BAV.[6] Regarding non-fatal co-
mplications such as PVL, permanent pacemaker implant-
ation and reintervention, a higher incidence in TAVR com-
pared to SAVR has also been confirmed by multiple studi-
es.[2,5,7] The rate of PVL is higher in TAVR patients with BAV
than in SAVR patients.[7] Moreover, available bicuspid da-
ta indicated higher rates of both complete heart block and pe-
rmanent pacemaker implantation post-TAVR (14.9% and
13.8%, respectively) compared with post-SAVR (6.2% and
4.6%, respectively),[8] which have been demonstrated to be in-
dependently associated with a significantly increased risk
of long-term all-cause mortality and heart failure rehospit-
alization.[9] BAV anatomy presents distinct structural compl-
exities that can affect TAVR prostheses. The odds of early
reintervention are significantly higher in BAV patients un-
dergoing TAVR than in those undergoing SAVR (5.9% vs.
0.3%).[2] Furthermore, there is uncertainty whether TAVR lo-
ng-term durability will match SAVR. As these younger pati-
ents look forward to decades of life with high expectations,
the potential reintervention and rehospitalization burden
cannot be neglected.

 PREJUDICE TOWARDS SURGERY AND WA-
RNINGS FROM THE PAST

Amid the growing utilization of TAVR, open-heart surg-
ery appears to have been labeled with frightening tags su-
ch as “major postoperative trauma” and “prolonged reco-
very”. However, the difference in hospital length of stay
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(LOS) between TAVR and SAVR is not as vast as the patien-
ts commonly perceived. Elbadawi, et al.[8] found that the me-
dian LOS for SAVR is no more than 4 days longer than th-
at for TAVR. The excessive fear and concern regarding op-
en-heart surgery may be unwarranted, while the indiscri-
minate recommendation or application of TAVR should be
viewed with a degree of skepticism, particularly in the ab-
sence of large-scale randomized controlled trials (RCTs) va-
lidating the efficacy of either procedure for young, low-risk
BAV patients. In the 1990s, endovascular aneurysm repair
of abdominal aortic aneurysm was rapidly adopted and re-
placed the prior gold standard of open repair, owing to its pr-
ofile of dramatically reduced LOS, negligible blood loss, qu-
icker convalescence, and lower perioperative mortality. Ho-
wever, large-scale RCTs comparing endovascular aneur-
ysm repair and open repair have conclusively revealed the
long-term superiority of open repair, demonstrating high-
er survival and lower complication rates.[10] The debate ov-
er surgical approach for abdominal aortic aneurysm serv-
es as a key reference. All-inclusive aggregated data from st-
atewide cardiac registries in New York shows that the vol-
ume of TAVR among younger (< 65 years) patients increa-
sed by 463.63% from 2012 to 2018, despite SAVR being re-
commended by the American College of Cardiology/Am-
erican Heart Association guidelines for patients aged < 65
years old.[1,3] In light of this similar remarkable trend of ex-
panding TAVR, a dedicated RCT to compare the long-term
outcomes of TAVR versus SAVR has become a crucial step
to guide appropriate therapy.

 PATIENTS' PERCEPTION IN CLINICAL PR-
ACTICE

In face of this evidence gap, we are currently conducting
the PROMIS-BAV (Comparison of Transcatheter Aortic Va-
lve Replacement with Surgical Aortic Valve Replacement: A
Prospective, Multicenter, International, Randomized Con-
trolled, Non-inferiority Study for Bicuspid Aortic Valve Ste-
nosis) trial (http://www.clinicaltrials.gov, NCT number: NC-
T06597188). The trial is designed to enroll 452 subjects, who
would be randomly assigned in a 1:1 ratio to either the TA-
VR or SAVR group. However, the actual implementation
progressed much more slowly than anticipated because
around two thirds of eligible patients at centers where TA-
VR is performed by cardiologists declined randomization
and expressed reluctance to potentially undergo SAVR du-
ring enrollment discussions. A questionnaire was conduc-
ted among 11 declining patients and their immediate fam-

ily members at our center in order to learn their perspectiv-
es. After an in-depth discussion of their low surgical risk,
how SAVR and TAVR are conducted, the complexity of bi-
cuspid anatomy and current evidence of major adverse ev-
ents in both procedures, 63.64% of interviewees acknowle-
dged that the unique anatomy of the BAV poses greater cha-
llenges for interventional procedures than the tricuspid ao-
rtic valve. However, 36.36% of interviewees still believed
minimally invasive surgery was inherently superior to op-
en surgery. More than half of interviewees (54.55%) stat-
ed that their foremost concern was surviving the procedu-
re itself, rather than other complications or long-term ou-
tcomes. On the other hand, in enrolling centers where TA-
VR is performed by the surgical team, patients’ willingne-
ss to participate in the trial is stronger because they have alr-
eady mentally prepared themselves for open-heart surge-
ry, but they are now informed that participation in the trial
may offer an opportunity to receive a minimally invasive pro-
cedure. These findings collectively point to an irrational pa-
tient preference for TAVR over SAVR.

To address this bias, it is worth noting that the majority
of patients reported that their physician was both their pr-
imary and most trusted source of information on treatment
options and the predominant factor influencing their final
decision. Therefore, during the initial outpatient consulta-
tion, physicians should clearly explain the current eviden-
ce, present the advantages and disadvantages of both pro-
cedures in an unbiased manner, and actively work to dispel
stereotypes about surgeries among patients. Another fac-
tor influencing patients’ decisions was advice from relativ-
es and friends. A major source of fear for surgery can stem fr-
om unsuccessful surgical experiences of people around the
patient, and such biases are often deeply ingrained. This un-
derscores the need to engage in thorough and balanced co-
mmunication, using real-world data and successful case ex-
amples to help patients accurately understand surgical ri-
sks and benefits, while responding to their concerns with em-
pathy to gradually build trust and reduce irrational fear. Th-
us, effective physician communication is essential to count-
er patients’ baseline preference for less invasive procedures
(Figure 1).

A distinct but related barrier to surgery is patients’ fear of
age. The average age of the patients we interviewed was 70
years old or below; however, regardless of whether the in-
terviewees were the patients themselves or their adult chil-
dren, they both expressed reluctance to subject the patien-
ts to the trauma of surgery, citing their “advanced age”. Con-
versely, as physicians, we consider this age range to repre-
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sent a “golden window” in which SAVR offers less operat-
ive challenges in certain anatomies than TAVR while the as-
sociated risks remain relatively low. The fundamental is-
sue lies in the discrepancy between public perceptions of el-
derly patient undergoing surgery and the current state of me-
dical progress. Therefore, physicians should rectify these
misperceptions, which mistakenly regard age as the “gold
standard” for surgical risk assessment. Patients should be in-
formed that, following a thorough preoperative evaluation,
low-risk individuals can undergo SAVR with an acceptable
safety profile (1-year all-cause mortality in the NOTION-2 tr-
ial: 1.1%).[5] Furthermore, the availability of a comprehensi-
ve postoperative pain management protocol should be exp-
lained to alleviate any undue fear associated with the surgic-
al procedure. Hospitals may consider establishing a commu-
nication platform that includes physicians, nurses, and pri-
or surgical patients to help potential patients understand the
postoperative course of both open surgery and minimally in-
vasive procedures, thereby alleviating their concerns rega-
rding prolonged postoperative recovery associated with surg-
ical treatment.

 CONCLUSIONS

In summary, based on current evidence, significant diffe-
rences remain between TAVR and SAVR for BAV patients in
key endpoints including mid-term mortality and reinterve-
ntion, thus the rapid adoption of TAVR in BAV is unwarran-
ted. This does not mean we are promoting surgery over tra-
nscatheter approaches, the evidence is inconclusive. Both
physicians and patients should maintain cautious optimi-
sm toward TAVR. The pursuit of minimally invasive bene-
fits must not compromise long-term survival and valve dur-
ability, especially for younger BAV patients. While awaiti-
ng higher-level evidence, physicians play a pivotal role in gu-
iding patients and providing them with unbiased data of tr-

eatment options, as well as actively correcting their inhere-
nt fear of open heart surgery.
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Figure 1    BAV patients’ bias between TAVR and SAVR and solutions. BAV: bicuspid aortic valve; SAVR: surgical aortic valve replacement;
TAVR: transcatheter aortic valve replacement.
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