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Abstract

Objective: To evaluate the changes of cardiac structure, cardiac function and the incidence of sur-
gical related adverse events before and after transcatheter aortic valve replacement (TAVR) in pa-
tients with severe bicuspid aortic stenosis (AS), and to investigate its short-term efficacy. Methods:
This study analyzed the patients with severe AS who underwent TAVR in the Affiliated Yantai Yu-
huangding Hospital of Qingdao University from September 2017 to September 2022. The patients
were divided into bicuspid aortic valve (BAV) group and tricuspid aortic valve (TAV) group ac-
cording to the shape of valve leaves. The clinical data and preoperative echocardiography data of
the two groups were compared. The patients were followed up for 1 month. At 1 week and 1 month
after TAVR, the preoperative and postoperative echocardiographic parameters of the two groups
were compared, and the changes of the echocardiographic parameters between the two groups
were further compared. At the same time, the adverse events within 6 months after TAVR were
compared between the two groups. Results: A total of 71 patients with severe AS underwent TAVR,
including 17 patients in BAV group and 54 patients in TAV group. The prevalence of hypertension
and atrial fibrillation in BAV group was lower than that in TAV group (P < 0.05). There was no sig-
nificant difference in other clinical data between the two groups (P > 0.05). There was no signifi-
cant difference between the two groups in left ventricular end-diastolic dimension (LVEDD), aortic
valve peak gradient (AVPG), peak aortic velocity (Vmax), left ventricular ejection fraction (LVEF),
and the percentages of moderate or above valve regurgitation (P > 0.05). In 1 week after opera-
tion, AVPG and V. of patients in both groups were lower than those before TAVR, and LVEF was
higher than those before TAVR (P < 0.05). There was no significant difference between the two
groups in the decrease value of AVPG and Vn.x and the increase valve of LVEF (P > 0.05). In 1
month after operation, LVEDD, AVPG and Vnm.x of patients in both groups were lower than those
before TAVR, and LVEF was higher than those before TAVR (P < 0.05). There was no significant
difference between the two groups in the decrease value of LVEDD, AVPG and Vmax and the in-
crease value of LVEF (P > 0.05). Two patients died in TAV group and one patient died in BAV group
in perioperative period. No death was found in both groups within 6 months of follow-up. There
was no significant difference between the two groups in the incidence of vascular complications,
third degree atrioventricular block, poor wound healing and other adverse events (P > 0.05). Con-
clusions: TAVR can significantly improve the cardiac structure and left ventricular function of pa-
tients with severe bicuspid AS. The short-term clinical efficacy is similar to that of patients with
severe tricuspid AS, and the risk of adverse events after TAVR is not significantly increased.
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1. 518

T B Bl — ek 20 JE (bicuspid aortic valve, BAV)JE A &% WIS RYERTIE, HAERERLN
1%~2% [1]. AT FEORE PRSI I RA4E SRR, XK 33 BAV BEE R HHE
=20 3 B Bk (tricuspid aortic valve, TAV) & E #2117 10 45 H 8L E SOl 42 8 iR [2]. 454 £ sl kol
B #R (transcatheter aortic valve replacement, TAVR) H fif £ 48 i OAE IR M 58 5 32 sl ke 45 (1) — 2R 3697 7
R[3] [4]. AT, BAV AMEETEIIR . AN RSB A S IR SRR 5, I8 & T+ 3 Bk 5 1)
FeRtE, AAAEHHERRE R T TAVR H54MRHFAR BN K 2 4h[5]. Bk, HETST BAV I F 3k
gl B, ARM IR SMEF ARV N R8T 77 R3] [4]. TAVRIGIT BAV B78 ()22 4 A it
FAGUEUETEA L o Bk, 8D TAVR V97 =SBRS4 BIG RIT 80 B2 . ARBF g
O 2R =X E SO S AE B AT TAVRAIT AT S5 OEZEH . D IIRE L R FARM KA R F
PERANEDL, TR, i TAVR &SR ALK .

2. #RERE
2.1. BHEIR

AHEFEGIN 2017 4 9 H % 2022 4 9 75 B K5It @ M & SR s T 2= Be Wi ia 452 TAVR 1) 3 ik
HEEAEBH 710 AR ERACEZ R fdbl, pra SE SR,

GINBRHE: 1) G OB RIS AR RIRIE E SRR E A IR < 1.0 cm?, P35 #5 5
> 40 mmHg (1 mmHg = 0.133 kPa), {3 # ke IgE >4 mis; 2) AP PRME. 19 A2 R SR,
BB E TR 3) 22 ¥R TTRESIT TAVR FR. HibaiE: 1) AR NE.
W s 2) S O sl B TCVE S E kR AR s 3) MM T sh ORI A= 35 4) PRI <
14%#; 5) AN&H TAVR FARE.

W . MRAEARBTES OB ZHE CT BERER, ¥ 71 H18FH 758 BAV HAN TAV 4.

2.2. RulfE&

AR R AT 2 Bk 75 0 Bl RN 22 HEVH SEL T 2 434 (multislice computed tomography, MSCT) i 25
W SRR R O s A, AR UPAL B (O IS5 R . ThiEE B E Sh BRI K Th RS AR« 485 @it MSCT
=YEEE, KA 3-Mensio BT EAE N SEON R, EFERIR MK FIEAL . AR B R S AR
S, ARG A oA P R R 5 B A I P RS, o AT OB SRRV 43, S 2 2RI
ARATFIE, PPEEE RS HERT TAVR BR, $lEFRTE.
2.3. FRIE

BETREETRTFAR, T BEYRIA G MEE . FERELRRARE. 1) RIEARATR A 4RI
BRI R 2) EIEREN KNS, BAIGR RS, BENEREFEELEEEIR, 17 EIRE
S BERL; 3) Kk Ak = LN HIR, POdAR R & SR AE fe 3 MR, ARAE A A
KEUAFIRE BRI, AT R ORI SRR e G G: 4) BEEINKIER, TEUSATRERE. &
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IRBKT 1 L ZE S5 L o
2.4, BEWER

W B ARBTIR R VR, AFEERR . TEA. NYHA OIhAE 2. BEALZOw . ARRTSeh sk &4,
SRFEARTT ARG 1 & 1 7 I8 03 B 4 55 S 42 (left atrium anteroposterior diameter, LAAD).
i B &K K BN 42 (left ventricular end-diastolic dimension, LVEDD). #5 & i J5 4% (right ventricular antero-
posterior diameter, RVAD). /£ % &5k A %% & (left ventricular end-diastolic volume, LVEDV). ==zl fikilEs
el & 72 (aortic valve peak gradient, AVPG). 3= 3l ik H5 #ie - 35 [ % (aortic valve mean gradient, AVMG).
= By Jik P e {97 3 JiE (peak aortic velocity, Vma)~ HfiZ ik 4 4 & (pulmonary artery systolic pressure,
PASP). A =5FIM4>%0 (Left ventricular ejection fraction, LVEF). =3/ fik3l /2 i (aortic regurgitation, AR).
TR it (mitral regurgitation, MR) AT =2 JlE /3t (tricuspid regurgitation, TR). W%% 2 HEZE KRG 6 A
AN RFEAFRAE .

2.5. RS

1) FRECRAT 2 AR otk ARTIEEL NYHA 7790, WO s . BEAE B s BEAE S B bR Bk A
A (percutaneous coronary intervention, PCI) 17 IR 5 Jik 55 #% #% 18 A (coronary artery bypass grafting,
CABG)J 5 . ##UIL45 % M (high-sensitivity Troponin I, hsTnl). B ZL% R Jik (B-type natriuretic peptide, BNP)
LR TR 2) ELAIARRT 2 41 LVEDD. AVPG. Ve LVEF. MRS P OB R 3) ARJERE
Yi LA, Rl 2 AEE AR SARE 1A EM 1A HE LVEDD. AVPG. Vi LVEF; 207l 2
HIEARG 1A L NHE LVEDD. AVPG. Vi BEARRT FBF{E . LVEF 8ARAT EFHE. 4) kg2 4
BHEARE 6 MHNARFARIRAE.

2.6. GtFESH

B B K A SPSS 25.0 A4 BEA TS . FF & IESD A RESDE AR + EE(X £ S)FE
N, 2 HIRIELECR ST FEAR t 1656, FRAT. 5 RAEXT t &5 AEIESAR, WL M(P25, P75)%K
7~ KH Mann-Whitney #5536 . THECZRVH B1(%0) R~ , 2 AL LLECKH 42 #56 8% Fisher #i IR 1%, LA
P < 0.05 Axt b2 2 [A] LA 22 2 4 e it 2 s
3. &R
3.1. 2 LAARBTIGERZ R L8

AWFFEIE 71 ) 3 ShKN S A % TAVR, b BAV 4 17 %, TAV 44 54 4], 2 44,
EFREE, IRARTDIR (R PR R &K NYHA 20 (N-IV) WO R IR & e B R < i
MURE ebCodi~ BRIBYECUEEZE . FRIBPERRESE . APE I 50) BE4E PCI & CABG S k4%, hsTnl.
BNP. SRIRFIILEF KT L2 RSt L (P 1 > 0.05). BAV HBFHER /N, mILE. O EiE)
BIRLT TAV 4P ¥ <0.05). W% 1.
3.2. 2 ARATBA LI E FH LB

2 ARET LAAD. LVEDD. LVEDV. AVPG. AVMG. Vpyu. LVEF, PASP>60 mmHg. H1EE A% LA
L EBKRE R P UL R AR R PR EE R R R E R R R P Y >
0.05). W% 2.
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Table 1. Comparison of clinical data between two groups [ X # S or M(Ps, Pss), cases(%)]
= 12 HIRRERIEEE X £S5 M(Pas, Prs), 51(%)]

TiH BAV 4 (17) TAV 4 (54) A tEzZ P

ER R 68.06 + 5.89 75.13 £ 6.46 4.016 P <0.001
(%) 10 (58.8) 24 (44.4) 1.071 0.301
BMI (kg/m?) 23.35+3.45 24.65 +3.35 1.391 0.169
11197 (%6) 7(41.2) 17 (31.5) 0.543 0.461
I K ] 36 (9%6) 13 (76.5) 37 (68.5) 0.393 0.531
5 R (%) 1(5.9) 6 (11.1) 0.027 0.870
NYHA 42 (111-1V) 16 (94.1) 51 (94.4) 1.000*
W% I 5 (%) 5 (29.4) 14 (25.9) 0.000 1.000
o0 1L (%) 6 (35.3) 35 (64.8) 4618 0.032
B PR (%) 1(5.9) 17 (31.5) 3.227 0.072
e i IMAE (%) 5 (29.4) 19 (35.2) 0.193 0.661
ek 02973 (%) 7(41.2) 32 (59.3) 1.708 0.191
R IH P UL SR (%) 2(11.8) 7(13.0) 0.000 1.000
I 5 A4 i 45 3E (%) 2(11.8) 8 (14.8) 0.000 1.000
oL J75 B15) (%) 0(0.0) 14 (25.9) 3.974 0.046
A0 ML P (%) 1(5.9) 10 (18.5) 0.759 0.384
BE4: CABG 5(%) 1(5.9) 1(1.9) 0.424
BEAE PCI 52 (%) 1(5.9) 10 (18.5) 0.759 0.384"
hsTnl (pg/ml) 22.40 (11.90, 53.00) 33.90 (13.24, 125.48) 0.862 0.388
BNP (pg/ml) 833.11 (301.81, 2462.17) 846.69 (266.00, 1879.88) 0.499 0.618
FREZ (umol/L) 360.00 (276.00, 430.50) 421.00 (323.50, 511.25) 1.644 0.100
JULET (umol/L) 62.00 (51.00, 77.50) 67.50 (57.00, 85.25) 1.557 0.120

VE: “ Fisher FLIME 2L, BMI: {EFTE%; CABG: IREIKEMBEA, PCl: LR RENKNMANTA; hsTnl:
S EA |, BNP: B BRIk,

Table 2. Comparison of preoperative echocardiographic parameters between two groups [ X * S or M(Pys, P7s), cases (%)]
= 2. 2 ARETBAELEESHELER[ X +£S T M(Ps, Prs), 15(%)]

A BAV #H(17) TAV #(54) A tEZ P

LAAD (mm) 44.00 (38.50, 48.00) 45.00 (40.00, 49.00) 0.756 0.450
LVEDD (mm) 51.18 + 8.93 50.50 + 8.18 0.290 0.773
RVAD (mm) 22.00 (20.50, 26.00) 24.00 (21.00, 26.00) 0.982 0.326
LVEDV (ml) 167.00 (123.00, 212.50) 148.50 (114.00, 189.00) 1.125 0.260
AVPG (mmHg) 100.82 + 28.99 91.39 +30.58 1.123 0.266
AVMG (mmHg) 60.76 + 20.86 55.22 + 21.47 0.934 0.353
Vinax (M/S) 4.89 +0.79 4.68 +0.81 0.945 0.348
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EVH F

Continued
LVEF (%) 57.00 (40.50, 66.00) 57.00 (47.00, 64.00) 0.452 0.651
PASP > 60 mmHg 4(23.5) 14 (25.9) 0.000 1.000
RS UL E AR 5 (29.4) 21 (38.9) 0.500 0.479
R Bl E MR 6 (35.3) 18 (33.3) 0.022 0.882
hERELE TR 2(11.8) 9 (16.7) 0.011 0.918

7E: LAAD: K JERiJG4%: LVEDD: A4 ABINE: RVAD: A%EHE4; LVEDV: £ R4 KYERE: AVPG:
TR ORI IEEEZE; AVMG: EEIBORETR TS EZ: Ve SEIBORIEEIMMERE; LVEF: £ =4 0%,
PASP: flizhfikiiedsE; AR: EahfExit; MR: “4RME&IM; TR: —2RMKIi.

3.3. 2 ARATEARE 1 1AM 1 MABELIES LR

TEARJG 1R, 2 8B AVPG Fl Voo MK TVRITHT, LVEF ¥ TIRITHT, ZERA SRR X
(P ¥J <0.05), WL 3.

EARE L AAR, 2 H83#% LVEDD. AVPG Ml Vo BIMKTI6IT R, LVEF Bm TR, ZRASR
R (P <0.05). W7 3.

Table 3. Comparison of echocardiographic parameters before operation and 1 week or 1 month after operation in two groups

[X £9]
T 3. 2EARBTEARF 1 MNEH 1 MABEOHESHLR[X 9]
BAV £(16) TAV 41(52)
i H t P t P
N Rig1H N Y NERNC

LVEDD (mm) 49.94+757 4950+6.38 0.685 0.504 51.30+7.43 504974 1363  0.179
AVPG (mmHg) 104.38 £25.84 2456+11.25 12.316 P<0.001 91.51+31.68 20.55+10.85 16.643 P <0.001
Vmax (M/S) 4.99+0.70 240+056 13175 P<0.001 4.68+0.84 211+061 21.665 P<0.001
LVEF (%) 54.81+12.52 58.69+8.00 2253 0.040 54.90+10.45 58.69+793 3.729 P<0.001

BAV #1(15) TAV 4 (43)
T H t P t P
AHT A5 1H AHT ARiE1H

LVEDD (mm) 50.13+7.79 47.29+7.31 2185 0046  5029+6.75 46.98+6.50 4.057 P <0.001
AVPG (mmHg) 107.86+24.18 23.14+8.47 12884 P<0.001 93.18+31.07 1859+7.88 15.382 P <0.001
Vinax (M) 498+072  229+047 14262 P<0001 4.67+081  201+048 21587 P<0.001
LVEF (%) 54.40+12.85 62.67+6.36 3.634  0.003 5456+1040 61.95+836 6.093 P<0.001

£: LVEDD: KSEEHKAMAE: AVPG: ESNMIMESIEEI T : Vi ESIIORIE(E MAUEE: LVEF: /250

Mmor%. EEAY, BAV HIET: 16, TAV HIET: 2 6], A5 1 A, BAV HA 16 EEREREEOBIE, TAV
HA 9 B EE RE RS LA,

3.4.2 AEIRfE 1 A 1 MAREE DI ESHEHELR

TERJE LA, 2 411 AVPG R Vi BRI TR LVEF SR LA o a9 o405
X (P >0.05). W7 4.
FEARJE LI, 2 418 LVEDD. AVPG M1V o BORHT T FEAE . LVEF BORHT_ETHE LLALZE 57 3570
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Geit P > 0.05). W 4.

Table 4. Comparison of changes in echocardiography parameters at 1 week and 1 month after operation between 2 groups

X S
%42%@*51¢Eﬂ1¢HN&E®@E%&§ME%ED&iq
WHCRE 1) BAV #(16) TAV #4(52) t P
LVEDD (mm) 0.44 + 2.56 0.80 + 4.20 0.328 0.744
AVPG (mmHg) 79.77 + 25.94 70.96 + 29.84 1.056 0.295
Vinax (M/S) 2.59 +0.79 2.56 +0.85 0.096 0.924
LVEF (%) 3.88 +6.88 3.78+7.25 0.044 0.965
WHRELH) BAV #(15) TAV 4(43) t P
LVEDD (mm) 2.85+5.05 3.31+5.35 0.294 0.770
AVPG (mmHg) 84.71 + 24.60 74.59 +30.28 1.123 0.267
Vinax (M/S) 2.69+0.73 2.66 +0.81 0.129 0.898
LVEF (%) 8.27 +8.81 7.40 £7.96 0.355 0.724

vE: LVEDD: ZEZE&FIKKIAHNIE; AVPG: FEENFORESIEEIEZE; Vine: FIIMIRIEHEMAEE; LVEF: Z£E4
M. EEARR, BAV HZET: 161, TAV 4381 2 . RJ5 1 AR, BAV 46 1 BB K5 SE 03hE, TAV
HA 9 f R HEA LEhE .

35. 2 A RBA REH L ERLE

WY 6 M, It 29 BIARF A, B 2 GIILEIFARE. 6 41 N L5 =A% T B AT /K AR
FREN, 1OV HEAEARR 1B kIR LI 2 BRSNS e ik BEZE . 5 i o = B U 3
WL FACREAN 3 8 B0, 42 3 HISETS i, TAV A 2§l B AR BN e H I et ok FH 26 2247
BARRIEROMIET:, BAV A 1 FIEHE ARG I ED, LBPHERIERNIEE. 2 ARSMA RS E
RILEZER G2 X (P ¥ >0.05). %S,

Table 5. Comparison of adverse events within 6 months after operation in 2 groups [cases (%)]

5. 2 ARG 6 AT REMHFLERIELE[H(%)]

el BAV #(17) TAV 41(54) x2 P
1058 RO 0(0.0) 2(3.7) 1.000%
I RE s = 4 5 B i 1(5.9) 5(9.3) 0.000 1.000
PINEAERR 0 (0.0) 1(1.9) 1.000*
TR Ak i 1(5.9) 0(0.0) 0.239%
56 fik PH %€ 0(0.0) 2(3.7) 1.000*
FH O R A 2(11.8) 3(5.6) 0.108 0.742
KA EN 1(5.9) 5(9.3) 0.000 1.000
I 1L 8 9 T 1(5.9) 2(3.7) 0.566"
ARIET 1(5.9) 2(3.7) 0.566"

VE: 2y Fisher TIMEZE,
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4. 71ig

AW T R 7R TAVR Ge i B S48 5 22 4 32 3N kO 3 B8 s B i) O IR gl b S A E D) Re, s s
IR TG . TAVR ¥GI7 & 4 2032 3l o s 0 e i R Im Ry 2805 = U AR, BERE K
AR AN R SEA 8 PR S A S 3

FIE T EIR[6] [7] TAVR VGIT () BAV H A HA RIFT 8 JATBE il 5 AR, EFRAT]
B TENT S50 0 BAV 401 TAV 4, BARATS ARG L& 1 AR OB T, shS ARG O
WESER S IR Sh 772 SO IR ARG . ARS8 B R, 2 ARG 1 AR, AVPG Fl Voo KT AR,
LVEF & FARRT, $RAR G MR s 1% R OThRE B ikE; KRG 1 MHAK, LVEDD. AVPG fl Vo KT
AR, LVEF mTARA, HE 1 FRRERE, $&RARE 1 AR 2 H.OE580 . iRsh /1% R0 Thee
AR T ks, HIR 1 FERTEE, R TAVR ml4E6 E R S8 O EEW . AIFTERIE R
INERJE LAARS, 2 AR L) ESER B E L E R RS X, 78 TAVR AT A 8067 —
mal =M ES I, BT ROl —Tm R e [8] s 7E i X B Ik R e R,
TAVR 5 SAVR A AL IR B R 25 JRy o o — TR REARI RAIE 72 [9] 45 SR B N AET-%4(4.89% vs
4.17%, P = 0.21), 20 UEESE(3.49% vs 3.58%, P = 0.85), I L7 <97 (2.49% Vs 3.55%, P = 0.70)%5 4 |
SERAE TAV Fl BAV WZH B4t 2 5, RS A B BRI /M, BA RiFm < ek,
AR T RS 2 RN FEACRE . 1N BE s AL SRR A AREZREN . VIDEEA R ORI ki
FEKPHZE . P RS . WA R ARE . ST RAERIEER LSRN, 5 RIS AR

ERE, AS ANHERAH B KR —, BATHRAR . RGO HE R S e — it xC 3 3 ik
(BAV) 2T E AS i ZER A [10] [11] [12] [13].3%H BAV K% 0.43%~0.70%, 5 7577 [ X Hei[14]
[15] [16] [17]. /&4 BAV & K 2 AN m , AHH TIPS A iR | R aF 4 b SOl R AL, 50 BAV
R LR I = A S AR R H I E BB A i AR /N [2] [18], RATIEE &5 R ZAHRF . BAV i
TR R, I AS RERECR., A AGAR B A B . B TERIUER G, BARIRTT,
HRFER M 1, P4 A A 3~5 A5 [19].  H B e V1A UM 2V Re 8 1697 ™ B BAV BeAE RAE R 1)
FENMKIRAL, AEGRETT FRIIZRIEITFER . X TAHIGRAER . &I S E B . SRR KR
DG, RE S IR B . B AR R kR AR B HAR IR AL Y BAV 2, SRR 2 EEIG
777 3] [4]. 5T & A/ EL MR AR i KU B AA =, 28O0 I B [ BA 78 20 10 18, VPA BT R BE, TAVR
AIERAMEHFAR B A T7 G307 3 BRI — it X E B kg 42 [3] [4] [20]. ERATBE i, RfE 1 H,
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