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Background/Aims: We evaluated changes in the ascending aorta dimension
post-transcatheter aortic valve replacement (TAVR) in bicuspid aortic valve (BiAV)
and tricuspid aortic valve (TAV) patients.

Methods: Patients with severe aortic stenosis undergoing TAVR at Seoul Nation-
al University Hospital were consecutively recruited. Patients with less than 12
months’ follow-up and/or with an ascending aorta size larger than 50 mm were
excluded. The ascending aorta size was measured on a parasternal long axis view
using transthoracic echocardiography.

Results: Among the 67 patients who were included (age: 76.5 + 6.5 years; male:
52.2%; AV area: 0.67 + 0.15 cm®), 19 (28.4%) had BiAV; 48 (71.6%) had TAV. The
median (interquartile ranges) follow-up duration was 398 days (361 to 451). BiAV
patients were younger (73.2 + 7.2 vs. 77.8 £ 5.8, p = 0.008), and had lower incidences
of chronic renal disease (5.3% vs. 35.4%, p = 0.014) and history of coronary inter-
vention (15.8% vs. 50.0%, p = 0.013), than TAV patients. On pre-procedural echo-
cardiography, the ascending aorta dimensions in BiAV patients were larger than
those in TAV patients (40.5 + 3.8 mm vs. 35.9 + 4.2 mm, p < 0.005). The ascending
aorta dimension changed minimally during follow-up; post-TAVR, the ascending
aorta’s growth rate was —o.11 + 1.9 and 0.26 + 1.8 mm/yr in patients with BiAV and
TAV, respectively (p = 0.50). Progression of the ascending aorta’s dimension post-
TAVR was not clinically significant in BiAV patients.

Conclusions: The concern about the progression of aortopathy in BiAV patients
post-TAVR may not be a clinical issue. This should be confirmed in studies with
a larger population and with a longer follow-up duration.

Keywords: Aortic valve stenosis; Transcatheter aortic valve replacement; Bicuspid,;
Aortic aneurysm

INTRODUCTION

Transcatheter aortic valve replacement (TAVR) is now
widely performed not only in patients at high risk, but
also in those at intermediate risk who have severe aor-
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tic valve stenosis (AS) of the tricuspid aortic valve (TAV)
[1,2]. Since altered valve morphology in the bicuspid aor-
tic valve (BiAV) makes it more susceptible to mechanical
stress, AS is a common complication in patients with
BiAV. In elderly AS population, the prevalence of BiAV
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is reported to be relatively high, and 22% of octogenar-
ians and 18% of nonagenarians have experienced surgi-
cal aortic valve (AV) replacement for treatment option
[3]- Thus, this specific subset comprises significant pro-
portion of people with AS. Although most of the major
randomized clinical trials have excluded patients with
AS of the BiAV, a few observational studies support the
application of TAVR in AS related to the BiAV [4-6].

The BiAV is commonly associated with ascending
aortic dilation, which can progress to aortic aneurysm
and dissection [7-11]. Ascending aortic pathology may
progress even after a successful TAVR procedure, which
is one of the reasons why AS patients with a BiAV have
been excluded in previous clinical trials. No data, howev-
er, are available on changes in the ascending aorta after
TAVR in patients with severe AS of the BiAV. The aim of’
this study, therefore, was to evaluate changes occurring
in the ascending aorta following TAVR in AS patients
with a BiAV compared with those with a TAV. Demon-
stration of the absence of ascending aortopathy pro-
gression in patients with a BiAV makes clinicians feel
comfortable, and TAVR may be actively recommended
without concern of ascending aortopathy progression in
this particular subset.

METHODS

Study population

Patients with severe AS who underwent TAVR between
July 2011 and December 2016 at Seoul National Univer-
sity Hospital were consecutively enrolled. Patients with
clinical and echocardiographic follow-up periods less
than 12 months (window period for 12-month follow-up
= + 2 weeks) and/or with an ascending aorta size larger
than 50 mm were excluded. We systematically obtained
data on clinical characteristics including sex, height,
weight, body surface area, medical history (stroke, myo-
cardial infarction, peripheral artery disease, and chronic
renal disease), and laboratory data. Chronic renal dis-
ease was defined as an estimated glomerular filtration
rate less than 60 mL/min, derived from Modification of
Diet in Renal Disease equation. The Society of Thoracic
Surgeons score and EuroSCORE II were also calculated.
The study was performed in accordance with the ethical
principles of the Declaration of Helsinki and registered
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at clinicaltrials.gov (study identifier: NCT03051334). The
Institutional Review Board of Seoul National University
Hospital (1701-104-825) approved the study protocol, and
informed consent was obtained.

Imaging modalities
Pre-procedural transthoracic echocardiography (T'TE),
transesophageal echocardiography (TEE), and computed
tomography (CT) data were obtained. The left ventricu-
lar (LV) ejection fraction, LV dimensions, wall thickness,
valvular dysfunction, and ascending aorta dimension
were evaluated using TTE. Hemodynamic data includ-
ing systolic and diastolic blood pressure, and heart rate
during TTE were also collected. Valvular dysfunction
was classified as mild, moderate, or severe. Severe AS
was diagnosed according to the American Society of
Echocardiography guideline [12]. BiAV was diagnosed
when only two cusps or definite raphe was identified on
both echocardiography and CT. The ascending aorta’s
dimension was measured on TTE around 3 cm distal
from the sinotubular junction in a parasternal long axis
view by using the inner edge-to-inner edge convention.
An electrocardiogram-gated CT imaging was obtained
before TAVR. Images were reconstructed during the
end-diastolic and mid-systolic phases. We measured the
aortic root, annulus, and mid-ascending aorta using a
reconstructed image of the mid-systolic phase.

TAVR
TAVR was performed with the patient under general
anesthesia, using TEE guidance. Transfemoral or tran-
sapical access was selected according to the valve size,
vascular calcification, tortuosity of the aorta, and arte-
riosclerosis obliterans of the iliofemoral artery. An Ed-
wards SAPIEN valve, CoreValve, or Lotus valve was used.
The valve size was selected according to the dimensions
of the annulus and aortic root, and measured with CT
and echocardiography. The Edwards valve had a diam-
eter of 23 to 29 mm, the CoreValve’s diameter was 23 to
31 mm, and the Lotus valve’s diameter was 23 to 29 mm.
Device success was defined according to the Consen-
sus Report from the Valve Academic Research Consor-
tium [13], as follows: successful vascular access; successful
delivery and deployment of the device; correct position
of the device in the proper anatomical location; intend-
ed performance of the prosthetic valve (e.g., AV area > 1.2
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cm? mean AV gradient < 20 mmHg; or AV peak veloc-
ity < 3 m/sec), without moderate or severe paravalvular
leakage; and only one valve that was implanted in the
proper anatomical location. Procedure-related compli-
cations, including death, acute stroke, new pacemaker
implantation, vascular complication, aortic root injury,
and coronary obstruction, were reported. A major vas-
cular complication was defined as any aortic dissection,
access site or access-related vascular injury leading to
death, a need for blood transfusions (= 4 units), or an
additional, unplanned surgical intervention.

Follow-up and outcomes

The follow-up duration is expressed as the median (in-
terquartile ranges [IQR]). The annual growth rate of the
ascending aorta (mm/yr) was calculated as the changes
in the aortic dimension divided by the follow-up pe-
riod. TTE and TEE were performed at pre-specified
time-points (6 and 12 months post-TAVR) to evaluate
the function of the prosthetic valve. The mean pressure
gradient of the prosthetic AV, the presence of AV regur-
gitation, LV ejection fraction, and the dimension of the
ascending aorta were evaluated. Paravalvular regurgita-
tion was qualitatively evaluated based on TTE and TEE,
and classified as none, mild, moderate, or severe [14].

Table 1. Clinical characteristics of study population
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Statistical analyses

Continuous variables are expressed as the mean + stan-
dard deviation or median value with IQR, and categor-
ical variables are expressed as percentages, when ap-
propriate. An independent t test was used to compare
continuous variables, and the Mann-Whitney U test was
used to analyze non-normally distributed variables. A
paired ¢ test was used to compare continuous variables
between the baseline and follow-up echocardiographic
variables after TAVR. Fisher’s exact test was adopted to
compare categorical variables. The difference in the as-
cending aorta growth rates between the two groups was
analyzed using an independent t test. The growth rates
between patients with and without ascending aortic an-
eurysm was analyzed using an independent t test. All
statistical analyses were performed using SPSS statistics
version 22.0 (IBM Co., Armonk, NY, USA) and a p value <
0.05 was considered statistically significant.

RESULTS

Patient characteristics
Seventy-nine patients were initially included, 12 of
whom were excluded owing to a short follow-up dura-

Clinical parameter BiAV (n =19) TAV (n = 48) Total (n = 67) pvalue
Age, yr 73.2 £7.2% 77.8 £5.8% 76.5 £ 6.5 0.008
Male sex 12 (63.2) 23 (47.9) 35 (52.2) 0.29
BMI, kg/m? 23.9£2.7 23.9+3.4 23.9£3.2 0.96
Hypertension 12 (63.2) 39 (81.3) 51 (76.1) 0.20
Diabetes 5(26.3) 25 (31.3) 20(29.9) 0.77
Previous stroke 2 (10.5) 9(18.8) 11 (16.4) 0.72
Previous MI o 2(4.2) 2(3.0) 1.00
Previous PCI 3 (15.8)* 24 (50.0)* 27 (40.3) 0.013
Peripheral artery disease 1(5.3) 2(4-2) 3(4-5) 1.00
Chronic kidney disease 1(5.3) 17 (35.4)* 18 (26.9) 0.014
STS score 2.6 (1.8-7.4) 3.8 (2.3-11.9) 3.5(2.2-9.6) 0.13
EuroSCORE II 1.1(0.9-2.3)" 1.8 (1.4-2.5)" 1.6 (1.2—2.6) 0.02

Values are presented as mean + SD, number (%), or median (interquartile ranges). Student’s ¢ test, Fisher’s exact test, or

Mann-Whitney U test were used for comparison between groups.

BiAV, bicuspid aortic valve; TAV, tricuspid aortic valve; BMI, body mass index; MI, myocardial infarction; PCI, percutaneous

coronary intervention; ST'S, The Society of Thoracic Surgeons.

p < 0.05 between BiAV and TAV.
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tion and/or lack of appropriate echocardiographic im-
ages. Among the 67 patients who underwent TAVR (age:
76.5 + 6.5 years; male: 52.2%; AV area: 0.67 £ 0.15 cm?), 19
(28.4%) had BiAV; 48 (71.6%) had TAV.

The baseline characteristics of these participants
are summarized in Table 1. Patients with a BiAV were
younger than patients with a TAV (73.2 + 7.2 years vs.
77.8 + 5.8 years, p = 0.008), and had a lower incidence of
chronic kidney disease (5.3% vs. 35.4%, p = 0.014) and his-
tory of previous coronary intervention (15.8% vs. 50.0%,
p = 0.013). The baseline echocardiographic variables are
illustrated in Table 2. As expected, the dimensions of

KJIM™

lence of ascending aortic dilation (= 40 mm) was higher
in patients with a BiAV than in those with a TAV (57.9%
vs. 16.7%, p = 0.002).

Procedural characteristics and complications

The procedural characteristics are listed in Table 3. The
device success rate was similar for both groups (100% vs.
80.6% for patients with a BiAV and TAV, respectively; p=
031). Three patients with a TAV required a second valve
deployment. Immediately after TAVR, two patients with
a TAV and severe AS had a paravalvular regurgitation
grade that was greater than mild. A CoreValve was used

sinus of Valsalva and ascending aorta were larger in pa- for both patients. A newly developed conduction system

tients with a BiAV than in those with a TAV. The preva- problem necessitating implantation of a permanent

Table 2. Echocardiographic parameters before and after transcatheter aortic valve replacement

Variable BiAV (n =19) TAV (n = 48) Total (n = 67) pvalue
Pre-TAVR
AV area, cm? 0.68 £ 0.17 0.67 £ 0.15 0.67 £ 0.15 0.77
Mean AV pressure gradient, mmHg 71.0 +15.0° 55.8 £15.3% 58.6 £16.3 0.008
LV ejection fraction, % 60.4+4.7 58.5+7.6 59.1% 6.9 0.34
Ascending aorta size (echo-measured), mm 40.5 3.8% 35.9 + 4.2% 37.3+4.6 <0.005
Ascending aorta size (CT-measured), mm 41.7£3.9% 37.1 % 4.0° 38.4% 45 <0.005
Aortic annulus, mm 21.7+15 21.0+1.6 21.2+1.6 0.057
Sinus of Valsalva, mm 34.9 £3.6° 32.1%3.9° 32.9 £ 4.1 0.009
AR more than mild 1(5.3) 5(10.4) 6(9.0) 0.67
MR more than mild o 1(2.2) 1(1.5) 1.0
Six months after TAVR
Prosthetic AV area, cm? 1.8+ 045 1.7+0.4 1.7+0.4 0.21
Mean AV pressure gradient, mmHg 13.4 3.7 11.0 £ 4.4 11.4+ 4.4 0.08
LV ejection fraction, % 623+4.4 60.5 + 4.2 61.0 £ 4.3 0.13
Ascending aorta size (echo-measured), mm 40.7 £ 4.7° 36.9 £ 4.0% 38.0+4.5 <0.005
Twelve months after TAVR
Prosthetic AV area, cm? 1.8+ 0.6 1.7+0.4 1.8+ 045 0.56
Mean AV pressure gradient, mmHg 13.1 £5.6 10.5 + 4.0 11.2 + 4.6 0.050
LV ejection fraction, % 62.9+4.7 62.5+3.9 62.7+4.1 0.75
Ascending aorta size (echo-measured), mm 40.6 £3.7% 35.9 £3.9% 37.2. 5.7 < 0.005
Changes in ascending aorta, mm/yr —0.11+1.9 0.26 £1.8 0.16 £1.8 0.50
Changes in ascending aorta by CT (n = 30), mm/yr -0.19 0.5 0.14%0.4 0.02 0.5 0.051

Values are presented as mean + SD or number (%). Student’s t test or Fisher’s exact tests were used for comparison between
groups.

BiAV, bicuspid aortic valve; TAV, tricuspid aortic valve; TAVR, transcatheter aortic valve replacement; AV, aortic valve; LV, left
ventricle; CT, computed tomography; AR, aortic regurgitation; MR, mitral regurgitation.

% < 0.05 between BiAV and TAV.
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pacemaker occurred in two patients (3.3%) with a TAV
(both of them had CoreValve). One patient with TAV-re-
lated AS who experienced major vascular complications
needed surgical repair owing to inadequate vascular clo-
sure after TAVR. In addition, we incidentally observed
descending thoracic aortic dissection on a follow-up CT
angiography scan in one patient with a BiAV. Neither

Table 3. Procedural characteristics of study population

The Korean Journal of Internal Medicine Vol. 36, No. 2, March 2021

coronary obstruction nor aortic root injury occurred in
patients enrolled in this study.

Follow-up and durability

At 12 months’ follow-up, the effective orifice area of the
implanted prosthetic AV was 1.8 + 0.5 cm?, the mean
pressure gradient was 11.2 + 4.6 mmHg, and the maximal

Characteristic BiAV (n =19) TAV (n = 48) Total (n = 67) pvalue
Procedural characteristic
Valve type 0.71
Edwards 3(15.8) 12.(25.0) 15 (22.4)
CoreValve 14 (73.7) 32(66.7) 46 (68.7)
Lotus 2(10.5) 4(83) 6(9.0)
Access 031
Transfemoral 19 (100) 43 (89.6) 62(92.5)
Transapical o 5(10.4) 5(7.5)
Valve size
Edwards 039
23 o 3(25.0) 3(20.0)
26 2.(66.) 8(66.7) 10 (66.7)
29 1(333) 1(83) 2(133)
CoreValve < 0.005
23 3(21.4)" 1(3.2)° 4(87)
26 1(7.2)* 22 (68.8)* 23 (50.0)
=29 10 (71.4)" 9(28.2)" 19 (41.3)
Lotus 0.22
23 1(50.0) 2(50.0 3(50.0)
25 o 2 (50.0 2(333)
=27 1(50.0) o 1(16.7)
Procedural outcomes
Device success 19 (100) 43 (89.6) 62 (92.5) 031
Need 2nd TAVR o 3(6.3) 3(4-5) 0.55
Conversion to SAVR o o o 1.0
Acute stroke o 2.(4.9) 2(3.3) 1.0
Major vascular complication o 1(2.4) 1(17 1.0
New pacemaker o 2(4.9) 2(33) 1.0
Aortic root injury o o o 1.0
Coronary obstruction (o) o (¢ 1.0

Values are presented as number (%). Fisher’s exact tests were used for comparison between groups.
BiAV, bicuspid aortic valve; TAV, tricuspid aortic valve; TAVR, transcatheter aortic valve replacement; SAVR, surgical aortic

valve replacement.
p < 0.05 between BiAV and TAV.
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velocity through the prosthetic AV was 2.3 + 0.4 m/sec.
Significant paravalvular regurgitation greater than mild
was found in one patient.

The ascending aorta’s dimension remained stable
throughout 1 year of follow-up after TAVR. In patients
with a BiAV, the ascending aorta’s dimension was 40.7
+ 4.7 mm at 6 months and 40.6 + 3.7 mm at 12 months
after TAVR (p < 0.005 and p < 0.005 vs. the baseline value),
whereas in those with a TAV, the corresponding values
were 30.9 * 4.0, 35.9 + 3.9 mm, respectively (p < 0.005 and
p < 0.005 vs. the baseline value) (Table 2, Fig. 1).

W BIAV
mTAV

50

405 407 406

Ascending aorta (mm)

0 6 12
Follow-up duration (mon)

Figure 1. Changes in the ascending aorta’s dimension after
transcatheter aortic valve replacement. BiAV, bicuspid aortic
valve; TAV, tricuspid aortic valve. *p < 0.05 between baseline
and 6 months after procedure. ®p < 0.05 between baseline
and 12 months after procedure. % < 0.05 between 6 months
and 12 months after procedure of ascending aorta’s dimen-
sion.

Growth rate of ascending aorta using TTE (mm/yr)

BIAV TAV
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The growth rate of the ascending aorta

The median follow-up duration was 398 days (IQR, 361 to
451). The growth rate of the ascending aorta after TAVR
was —0.11 £ 1.9 mm/yr in patients with a BiAV and 0.26
+ 1.8 mm/yr in those with a TAV (p = 0.50) (Fig. 2). The
growth rates of the ascending aorta for both groups were
minimal, and progression after TAVR, leading to the
need for further treatment, was rare. Among them, CT
aortography was performed in 11 patients with a BiAV
and 19 with a TAV, for various reasons. The calculated
growth rate of the ascending aorta using CT in BiAV pa-
tients showed a tendency to decrease compared with in
TAV patients (—0.07 + 0.48 mm/yr vs. 0.14 + 0.38 mm/yr,
respectively; p = 0.23), but no statistical difference was
observed. The measurement agreement between TTE
and CT was excellent, as shown in Fig. 3A (r = 0.93, p <
0.001) and 3B.

The growth rate of the ascending aorta of all subjects
was 0.16 + 1.8 mm/yr (IQR, —0.90 to 1.27), which was not
different from that reported in the normal population
(IQR, 0.12 to 0.29 mmy/yr) [15]. In the present study, 27
patients (40.9%) (four patients with a BiAV [22.2%] and 23
patients with a TAV [47.9%)]) had a growth rate of more
than 0.3 mm/yr.

The growth rate of the ascending aorta is known to
increase with a larger aortic dimension; the growth rate
is reported to be approximately 1 mm/yr in patients with
an aortic aneurysm [16]. When we separated the patients
according to the size of the ascending aorta, the growth

-5

E BIAV TAV

Growth rate of ascending aorta using CTA (mm/yr)
[

Figure 2. Growth rates of the ascending aorta’s dimension after transcatheter aortic calve replacement, which were assessed
using (A) transthoracic echocardiography (T'TE) in all patients and (B) computed tomography angiography (CTA) in 30 patients.
The red dots represent patients with a bicuspid aortic valve (BiAV), whereas the blue dots represent patients with a tricuspid
aortic valve (TAV). The dashed lines represent the mean values of each group. The growth rates of the ascending aorta in pa-
tients with a BiAV showed that there were no significant differences compared with those in patients with a TAV.
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Figure 3. Comparison of the baseline ascending aorta dimension that was measured using transthoracic echocardiography
(TTE) and computed tomography angiography (CTA). (A) The correlation between T'TE and CTA in the measurement of the as-
cending aorta’s dimension before transcatheter aortic valve replacement was good. (B) A Bland-Altman plot showed that there
was excellent agreement between the two methods.
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Figure 4. Growth rates of the ascending aorta’s dimension according to the baseline ascending aorta size, assessed with (A)
transthoracic echocardiography (T'TE) and (B) computed tomography angiography (CTA). The red dots represent patients with
a bicuspid aortic valve (BiAV), whereas the blue dots represent patients with a tricuspid aortic valve (TAV). The growth rate of
the ascending aorta after the procedure cannot be predicted using the baseline ascending aorta dimension

rate of patients with an ascending aorta size = 40 mm

DISCUSSION

before the index TAVR procedure was smaller than that

of the patients with an ascending aorta size < 40 mm
(-0.63 + 1.4 mm/yr vs. 0.47 + 1.8 mm/yr, respectively; p =
0.03) (Fig. 4). Moreover, progressive aortic dilation more
than 1 mm/yr was observed in only two AS patients (11%)
with an ascending aorta size = 40 mm.
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To the best of our knowledge, this is the first study eval-
uating the stability of the ascending aorta’s dimension
after TAVR in patients with a BiAV and severe AS. The
principal findings of the present study are summarized
as follows: (1) the ascending aorta’s dimension in patients
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with a BiAV and severe AS was significantly larger than
that in patients with severe AS and a TAV before TAVR,;
and (2) the ascending aorta’s dimension remained stable
in patients with a BiAV and severe AS, without further
dilation 12 months after TAVR. This finding suggests
that concern about the progression of ascending aortop-
athy in patients with a BiAV should not be a reason for
avoiding TAVR in patients with a BiAV and severe AS.

The safety and durability of TAVR are now clinically
accepted, and thus its indication has expanded in pa-
tients with severe AS and a TAV. However, TAVR is at
the center of debate in patients with severe AS and a
BiAV, especially between cardiologists and cardiac sur-
geons [5,6,17-20].

BiAV was an exclusion of criterion in the PARTNER
trial [21]. The BiAV has elliptical annular morphology
and tends to have an asymmetric calcium distribution,
making valve deployment challenging for proper posi-
tioning and thus causing significant paravalvular regur-
gitation [4,22]. Nevertheless, many centers performed
TAVR in patients with a BiAV and severe AS [5,6,17,20].
Hayashida et al. [5] showed that there were no signifi-
cant differences in mortality and paravalvular leakage
between patients with BiAV- and TAV-associated severe
AS, whereas Costopoulos et al. [17] showed that there was
a decreased survival rate in patients with a BiAV and se-
vere AS after undergoing TAVR. Kochman et al. [18] and
Bauer et al. [6] demonstrated that there were no surviv-
al differences, but there was an increased rate of para-
valvular leakage in those with a BiAV compared with
those with a TAV. A recently published study by Yousef’
et al. [20] found that TAVR had acceptable clinical out-
comes in patients with severe AS and a BiAV, although
the re-intervention rate was higher after TAVR due to
valve embolization or migration. Recently, Yoon et al.
[23] demonstrated that new-generation devices led to fa-
vorable clinical outcomes regarding mortality and para-
valvular leakage in patients with a BiAV and severe AS.
Nevertheless, all studies published until now regarding
TAVR in patients with a BiAV focused mainly on valve
replacement or dysfunction itself, without any concern
for the accompanying pathology such as ascending aor-
topathy. This is the first report dealing with the chang-
es in the ascending aorta’s dimension after a successful
TAVR procedure in patients with a BiAV and severe AS.

Two suggested hypotheses may explain why the as-
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cending aorta dilates in patients with a BiAV: i.e., inher-
ent fragility and a hemodynamic burden. Patients with
a BiAV were reported to have a larger aortic dimension
than those with a TAV, and thus exposed to a higher risk
of aortic dissection [10,11], suggesting that BiAV-related
aortopathy is an inherent disorder. This hypothesis was
further advocated by the close association between the
NOTCHa gene and the development of BiAV [24]. There-
fore, the current guideline recommend ascending aorta
replacement should be considered even in asymptomat-
ic BAV patients with maximal ascending aorta diameter
greater than or equal to 50 mm with some risk factors
[25]. However, a recent longitudinal study found that
surgical AV replacement alone in patients with a BiAV
and severe AS effectively prevents ascending aorta dila-
tion [26], suggesting that a chronic hemodynamic bur-
den may be an important contributor to the progression
of ascending aortopathy that is found in patients with
a BiAV. Although this finding should be confirmed in
other cohorts, it is plausible that surgical AV replace-
ment can prevent further dilation of the ascending aor-
ta in patients with a BiAV and severe AS. However, this
‘preventive’ effect, if any, has never been suggested in
the contemporary TAVR era.

We found that patients with a BiAV had a larger as-
cending aorta dimension pre-TAVR, compared with
patients with a TAV and severe AS did, which is in
agreement with earlier results [10,11]. This result con-
firms that the ascending aorta is inherently fragile in
patients with a BiAV. However, the ascending aorta’s
dimension remained stable after TAVR in patients with
a BiAV and severe AS, without a significant difference
from that in TAV patients over 12-month of follow-up
post-TAVR, highlighting that the same protective effect
(already demonstrated through surgical AV replacement
in a study by Kim et al. [26]) can be expected with TAVR
in patients with a BiAV and severe AS. Therefore, based
on the results of the current study, the progression of
ascending aortopathy in patients with a BiAV and severe
AS may be not a serious concern, although the follow-up
period was relatively short.

This study has some limitations that should be ac-
knowledged. First, the number of BiAV patients who
were enrolled was relatively small, and the follow-up du-
ration was relatively short. Therefore, this study should
be considered a pilot study, and studies that recruit a
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larger number of BiAV patients with a longer follow-up
period need to be performed to confirm the results.
Second, BiAV patients with ascending aortic dilation
larger than 50 mm were excluded because of ethical
issues. Currently, surgical AV replacement is the first
choice in patients with BiAV-associated severe AS, and
ascending aorta surgery can be considered in patients
with an ascending aorta’s size larger than or equal to 50
mm, mainly due to concern about the progression of
ascending aortopathy and aortic dissection, depending
on age, body size, etiology of valve disease and so on [25].
Finally, TTE was used to measure the diameter of the
ascending aorta. TTE may be less accurate in patients
with a poor echocardiographic window. However, in 67
patients recruited, the measurements were not signifi-
cantly different from those using CT (Fig. 3). Neverthe-
less, CT may be more suited for longitudinal follow-up
of the ascending aorta’s size, and thus should be used
in future studies to confirm the findings that were sug-
gested here, although radiation issue is one of concern.

In conclusion, the growth rate of the ascending aorta’s
dimension after a TAVR procedure in patients with a
BiAV and severe AS was at least similar to those with
a TAV and severe AS. Therefore, concern over the pro-
gression of the ascending aorta’s pathology after a suc-
cessful TAVR procedure may not be needed, and TAVR
could be considered in patients with a BiAV and severe
AS with ascending aortic aneurysm. This study should
lay a cornerstone for future large-scale studies with lon-
ger follow-up duration that recruit patients with a BIAV
and severe AS complicated by ascending aortic aneu-
rysm (i.e., ascending aorta size > 50 mm).

KEY MESSAGE

1. Our single-center study demonstrated that
concern over the progression of the ascending
aorta’s pathology after a successful transcathe-
ter aortic valve replacement (TAVR) procedure
may not be needed, and TAVR could be con-
sidered in patients with bicuspid aortic valve
(BiAV) and severe aortic stenosis (AS) with the
ascending aortic size less than 50 mm.

2. Based on this study, future large-scale studies
with longer follow-up duration that recruit pa-
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tients with a BiAV and severe AS complicated
by ascending aortic aneurysm (i.e., ascending
aorta size > 50 mm) are warranted.
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