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[BE] B eI IR AR AT 58 T 5 3h ik 4 5K A = 2 Jikome o) /g B A5 it = 28 32 2 ik (bicuspid aortic valve,
BAV) & # b Bt 7+ £ 31 ik (middle ascending aorta, mid-AA) Fl13IE ¥ [ 3= 3l ik (proximal descending aorta, PDA ) #ifi4:
HIS . ik BTREPESEEUE B 2% R bl B2 BE 20194 10 J 2 2021 4F 3 JT 18] 130 44 BAV (35 H1 30 4 fdt B 7 8
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o 7 B R T ) i I 5 LT R S AP KR AL (BAV-CTL 41,72=30) ; BAV £} 1F & o5 4% 8 e A o e e 15 EL - =& 3 ik
ik 2H (Dilated BAV-NF 24 , n=40) ; BAV f}: t 8 B 5 5l Jik ¢ 5% % (aortic stenosis, AS) H F+ 32 3l ik 4 5K 41 (Dilated
BAV-AS 4 ,n=30) ; BAV £ b 5 & 3 3 ik 5% 1] A 4 (aortic insufficiency , AT) HL.F+ 3 3 ik & 5K 41 (Dilated BAV-AT
4 ,n=30) . TEA47 i 2 BkF 1 5 mid-AA A PDA 9 AL, TH5 5K EE . R Student” s 245 4 A1 Mann-W hitney
U 96 b4 7 2o M AR B, R 5 K 50 5 Fisher K5 00 4G 396 FL AR o0 2878 ik, S5 R 76 0™ ST RE R A5 4 b, BAV £
T E S K K A A Y KA mid-AA T B AR [2.77(IQR: 1.45~6.26)v5.1.52 (IQR:1.08~2.19) , P=0.004], 7E
FrE SR ik E T BAV M S R AT 8 fkd 5K B2 5 A IE R SR BB D) RE B A 4 e [ mid-A A 1.52(1QR:
1.08-2.19) vs. 2.29 (IQR:1.60~4.08) , P=0.006;PDA :3.70(IQR :2.89~4.70) vs. 4.79 (IQR:2.93~6.80) , P=0.024];
BAV P rfr s B ATZH T8Ik ik B B fk dh 8 3 AS 4085 [ mid-AA :1.60 (IQR:0.99~2.26) vs. 2.29 (IQR:1.60~4.08),
P=0.022; PDA:3.73 (IQR:2.38~4.40) vs. 4.79 (IQR:2.93~6.80) , P=0.014]. £t T Esh Ik 7k AT i
BAV H £ B kb i 322 8 2, 3 3 bk ol ot s A 52 e Je BRI 32 Bl bk, it A TR 25 Bl o A B e v R
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Effects of ascending aorta dilatation and aortic valve dysfunction on
aortic elasticity of patients with bicuspid aortic valve:

a magnetic resonance imaging study
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[ Abstract] Objective To study the effects of ascending aorta dilatation and aortic valve dysfunction
on the elasticity of the middle ascending aorta (mid-AA) and proximal descending aorta (PDA) in patients

with bicuspid aortic valve (BAV) by using magnetic resonance imaging (MRI). Methods From Oct
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2019 to Mar 2021, a total of 130 BAV patients and 30 healthy volunteers from Zhongshan Hospital,, Fudan
University were prospectively undergone 3.0 T MRI for aortic distensibility. BAV patients were categorized
into 4 groups according to the diameter of ascending aorta and aortic valve function as follows: BAV with
normal or mild aortic valve dysfunction and nondilated ascending aorta (AA) (BAV-CTL,n=30),BAV
with normal or mild aortic valve dysfunction and dilated AA (Dilated BAV-NF, n=40) , BAV with
moderate to severe aortic stenosis and dilated AA (Dilated BAV-AS, n=30) , and BAV with moderate to
severe aortic insufficiency and dilated AA (Dilated BAV-AI, n=30). The cross-sectional areas and
distensibility of mid-AA and PDA were assessed at the level of right pulmonary artery.Student’s 7 test and
Mann-Whitney U test were used to compare the continuous variables between the groups, while chi-square
test or Fisher exact test was used to compare the categorical variables. Results Dilated BAV-NF group
had decreased mid-AA distensibility [2.77 (IQR: 1.45-6.26) vs. 1.52 (IQR: 1.08-2.19) , P=0.004] than
BAV-CTL group.Compared with the Dilated BAV-NF, Dilated BAV-AI had elevated distensibility at mid-
AA and PDA [mid-AA:1.52 (IQR: 1.08-2.19) wvs. 2.29 (IQR:1.60-4.08) , P=0.006; PDA:3.70 (IQR:
2.89-4.70) vs. 4.79 (IQR:2.93-6.80) , P=0.024]. Compared with the Dilated BAV-AS, Dilated BAV-AI
again showed elevated distensibility at mid-AA and PDA [mid-AA:1.60 (IQR:0.99-2.26) vs. 2.29 (IQR:
1.60-4.08) , P=0.022; PDA: 3.73 (IQR:2.38-4.40) vs.4.79 (IQR:2.93-6.80) , P=0.014]. Conclusion
Ascending aorta dilatation and aortic insufficiency are the main factors affecting aortic elasticity in patients
with BAV.The effect of aortic dilatation on aortic elasticity is limited to the ascending aorta, while the effect
of aortic insufficiency on aortic elasticity is more extensive.

[Key words] bicuspid aortic valve (BAV) ;
insufficiency (AT);

aortic distensibility;  aortic stenosis (AS) ;  aortic
magnetic resonance imaging (MRI)
* This work was supported by the Youth Program of National Natural Science Foundation of China (81901818), Shanghai Municipal
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SCH FE PR 5K AR 5% O E B2 /56 1O BE

d=4.61 cm

A: TAV-CTL,systole (A1) ,diastole (A2) and nondilated ascending aorta (A3); B: BAV-CTL, systole (B1), diastole (B2) and nondilated

ascending aorta (B3) , RN fusion; C: BAV-NF,systole (C1), diastole (C2) and dilated ascending aorta (C3), LR fusion (white arrow: raphe) ;

D: BAV-AS (black arrowhead) , systole (D1) , diastole (D2) and dilated ascending aorta (D3), LR fusion; E: BAV-AI (black arrowhead) ,

systole (E1),diastole (E2) and dilated ascending aorta (E3), LR fusion (white arrow : raphe). NC: Non-coronary sinus; R: Right coronary sinus;

L:Left coronary sinus;d:Diameter.

El1 TAV# BAV ZEHENMESHHRAENRER
Fig1 Aortic valve morphology and diameter of mid-AA in TAV and BAV subjects
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mid-AA
. .

mid-AA

A': Oblique sagittal pilot image of the aorta is used to select the level of right pulmonary artery (dashed line) and measure diameter and cross-

sectional area of mid-AA and PDA; B: Images of mid-AA and PDA acquired during systole; C: Images of mid-AA and PDA acquired during

diastole.

2 RREMRBATINET KENE
Fig 2 Aortic distensibility calculation in a TAV-CTL
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TAV-CTL BAV-CTL

Dilated BAV-NF

Dilated BAV-AS
Bl

Dilated BAV-AI

mid-AA

A1,B1,C1,D1, El: The maximum aortic cross-sectional areas of mid-AA and PDA in TAV-CTL, BAV-CTL, Dilated BAV-NF, Dilated
BAV-AS, Dilated BAV-AI, respectively; A2, B2, C2, D2, E2: The minimum aortic cross-sectional areas of mid-AA and PDA in TAV-CTL,
BAV-CTL,Dilated BAV-NF,Dilated BAV-AS,Dilated BAV-AI, respectively.

B3 TAV 1 BAV &EH B F FFH kL iGEEFHRAOER(LH) ME/NMESER(THE)

Fig3 The maximum (top) and minimum (bottom) aortic cross-sectional area of mid-AA and PDA in TAV and BAV subjects
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F1 TAV X HRAF BAV 2 & Kl K45 1E
Tab 1 Baseline characteristics of BAV patients and TAV volunteers

Age (y) 52.60+11.03  49.70+£10.49  51.03+9.33 52.87+10.50  50.04+12.31  0.400  0.621 0.441 0.716 0.362
Male/Female 16/14 15/15 22/18 17/13 15/15 0.796  0.678 0.890 0.678 0.605
Body surface area (m®) 1.70+0.14 1.70 £ 0.15 1.71£0.15 1.69 £ 0.20 1.75+0.12 0815  0.733 0.677 0.276 0.216
SBP (mmHg) 125.70+8.76  125.90+5.49  123.53+9.00  123.10+8.94  126.36+7.83  0.931  0.284 0.845 0.199 0.160
DBP (mmHg) 70.40+£11.49 72,75+ 4.84 74.18+ 6.76 76.90 + 8.84 68.56+13.27  0.407  0.405 0.148 0.068 0.010
Pulse pressure (mmHg) 55.30 +8.87 53.15+5.98 49.35+8.58 46.20 + 10.45 57.80+18.53  0.374 0.081 0.171 0.040 0.008
Heart rate (bpm) 68.20+9.98 71.90+14.96  67.23+8.98 71.60+11.05  71.48+7.70 0363  0.136 0.072 0.064 0.962
Comorbid conditions

Hypertension 3(10.0) 1(3.3) 2(5.0) 3(10.0) 2(6.7) 0.612 1.000 0.645 1.000 1.000

Diabetes 0 1(3.3) 2(5.0) 1(3.3) 0.429 1.000 0.503 1.000 1.000

Dyslipidemia 1(3.3) 2(6.7) 1(2.5) 1(3.3) 0 1.000  0.573 1.000 1.000 1.000
Current medications

Beta-blocker therapy 2(6.7) 0 0 1(3.3) 1(3.3) 0.492 = 0.429 0.429 1.000

ACEI/ARB therapy 0 0 1(2.5) 1(3.3) 1(3.3) = 1.000 1.000 1.000 1.000
BAV subtype

LR = 15 (50.0) 16 (40.0) 14 (46.7) 13 (43.4)

= 0.405 0.577 0.779 0.795

RN = 15 (50.0) 24 (60.0) 16 (53.5) 17 (56.7)
Echocardiographic Parameter

Mean gradient

(mmHg) 11.55+5.34  10.80+5.18 12.23 +6.03 45.13+£15.25  11.76+4.72 0502  0.371 <<0.001 0.744  <20.001

LVEF (%) 64.15+3.31  64.90£2.73  64.58%3.13 65.67 + 4.42 63.40+5.25  0.475  0.694 0.230 0.319 0.088

LVEDV (mL) 96.38+17.02  95.33+16.02 103.88+15.88 103.14+23.29 174.74+52.50 0.843  0.065 0.876 <<0.001  <<0.001

I(‘I:f/]?n\;index 56.86+9.71  56.32+9.11 60.82+7.94 61.10+12.74  99.55+28.20  0.857  0.069 0.915 <0.001  <<0.001

Data are reported as mean + standard deviation or number (percentage) , P value resulted from Student-¢ test or Chi-square/Fisher exact test.

TAV-CTL: Tricuspid aortic valve control (healthy control) ; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; LR : Left and right cusp

fusion type; RN: Right and non-coronary cusp fushion type; LVEF: Left ventricular ejection fraction; LVEDV: Left ventricular end-diastolic

volume.

0.014; e /MR IR FL . Z=-2.933, P=0.003) ,mid-AA
Pk BB AN (Z=-2.737,P=0.006) ,PDA T 1% FIKE #
iR K (B4R Z=-4.936; fix KR AR . Z=—
4.881; i /N K 8% 10 A - Z=-4.362; P ¥ <C0.001) ,
PDA 9" 5k & ® ¥ & (Z=-2.238, P=0.024) , 5
Dilated BAV-AS #f] It , Dilated BAV-AI £ & mid-
AA fe /T FURS K (Z=-2.020, P=0.043) , mid-
AA P 5K BERE N (Z=-2.282, P=0.022) ,PDA F{ & il
B AR T AR R (B AR Z=-5.198; e KB #R i fH . 2=
-5.026; ¢ /N K A B - Z=-4.471; P ¥ <0.001) ,
PDA " 5K J& 5 34 %5 (Z=-2.468, P=0.014) , Dilated

BAV-NF Hl Dilated BAV-AS Wi 2 7 ¥ 3 Ik B 48 B
B ARy KB B2z R TEg TR (R 2, K 4),

BAV %41 v LN B fiI RN B (8 3 vh BE T 32 3 ik
VT i B 2 2 Dk B AR R T AR A Tk R 25 R e
BEGITEE (K 5),

EEMAN  BEYLIEE 40 2 F 19 MRIE
18, v T 44 I Sk 3l ST 0 i = B JokoE A AR L 3
F kK B, o — 4 [EBE 1 2 . mid-
AA FIPDA 5K BEAE W55 R 58 & ) ¥ B oA
KA 0 — 20bE | mid-AA 975K B L5 Y 25 Sk
ICC H0.971(95% CI:0.939~0.986) , W £¢ & 1] (1) 2%
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F2 TAVIRAF BAV BE K MRIK TR R
Tab 2 Comparison of MRI parameters in BAV patients and TAV volunteers

mid-AA diameter 3.50 3.67 4.59 4.55 4.45 DGR <O e DR 0237
(cm) (3.31,3.61) (3.34,3.89) (4.40,4.94) (4.35,4.94)  (4.21,4.68) ’ : ’ ' ’
PDA diameter 2.45 2.34 2.26 2.27 2.75 02y DG 91 <0.001 <0.001
(em) (2.28,2.72) (2.16,2.51) (2.12,2.54) (2.15,2.42) (2.58,2.99)
mld-zAA area, . 9.56 11.85 18.09 17.19 15.50 S <0.001 i 0.014 0.240
(cm?) (8.92, 11.26)  (9.03,12.65)  (16.40,19.00) (15.15,19.56) (14.49,18.22)
mld-zAA area, 8.59 9.99 16.86 15.81 13.79 91 <0.001 BA00 0.003 0.043
(em?) (7.84,9.33)  (7.37,11.23)  (15.04,17.59) (13.66,18.17) (12.23,16.76)
PDé area, 5.06 4.72 4.69 4.78 7.31 R Ao —_— <O | <O
(em?) (4.29,5.99) (4.24,5.45) (3.91,5.85) (3.97,5.28) (6.09,7.91)
4.18 3.90 3.92 4.11 5.71
PDA area,;, (cm?) 0.579 0.760 0.939  <0.001  <0.001
(3.82,5.23) (3.64,4.78) (3.27,4.97) (3.34,4.65) (4.67,6.51)
mid-AA 2.35 2.77 1.52 1.60 2.29
distensibility ' ) : ’ ' 0.607 0.004 0.943 0.006 0.022
2 (1.83,2.76) (1.45,6.26) (1.08, 2.19) (0.99, 2.26)  (1.60, 4.08)
(X107°/mmHg)
PDA distensibility 3.61 3.01 3.70 3.73 4.79
0.433 0.145 0.610 0.024 0.014
(X107/mmHg) (2.27,4.82) (2.33,4.29) (2.89,4.70) (2.38,4.40) (2.93,6.80)
Data were reported as median (IQR) ; P values were resulted from Mann-Whitney U test.
A B
8¢ 8 P24
z P=0.004 z | ,&:
- 1 Z
H P=(L006 =
= 6F 2 (3
3 z
=2 R =
'E T Pe0.022 g =i
E SE T
= = L =
e 25 T T
ER=] b=
b= s 8 —
g X g x
g £
s 2 1 R
= —l_ g
= Z
= e
[=™
. . . 0 . . .
TAV- BAV-  Dilated Dilated Dilated TAV- BAV- Dilated Dilated Dilated
CTL CTL BAV-NF BAV-AS BAV-AI CTL CTL BAV-NF BAV-AS BAV-Al

P-value were resulted from Mann-Whitney U #-test.

B4 TAVI AT BAV BE PRI ENK(A)FUERBEESIK(B) T KENESR
Fig4 Distensibility of mid-AA (A) and PDA (B) in TAV controls and BAV patients
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