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SMEFRARBY. ECMOEI. SMNEMEHRIE. WHIENABRNAZERLHESITER L. AARER
BB BRI A S H Bk A H R A FH (27.03% vs 8.93%, P = 0.012), 3Bk HAA LA
JE IR B R AR R MK TR A2 4(27.03% vs 50.00%, P = 0.015). FFFKIRAEHBERE1LABARITES
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Abstract

Objective: To compare the clinical efficacy of transcatheter aortic valve replacement (TAVR) in the
treatment of aortic stenosis and aortic insufficiency, analyze the efficacy of TAVR in patients with
aortic insufficiency, and explore the possibility of TAVR in the treatment of aortic insufficiency.
Methods: A retrospective analysis was performed on 152 patients admitted to the Department of
Cardiovascular Surgery for aortic valve disease in the Affiliated Hospital of Qingdao University
from September 2017 to July 2022 for transcatheter aortic valve replacement (TAVR), and all
clinical data meeting the inclusion criteria, including medical history and demography, laboratory
test data before and after surgery, and imaging auxiliary examination, were collected. Statistical
methods such as independent or paired sample t-test, Chi-square test or Fisher’s exact probability
test and Wilcoxon rank sum test were used to analyze the surgical process, complications and
echocardiographic results before and after surgery. Results: A total of 149 patients were enrolled,
with an average age of (73.89 % 6.27) years, including 96 males and 53 females. Death within 30
days after surgery, cerebral infarction, thoracotomy, CRP, extracorporeal circulation assistance,
ECMO assistance, peripheral vascular complications, and application of the valve in-valve had no
significant difference between the two groups. The incidence of permanent pacemaker implanta-
tion was higher in the aortic insufficiency group than in the stenosis group (27.03% vs 8.93%, p =
0.012), and the incidence of perisvalular leakage was lower in the group with aortic insufficiency
than in the stenosis group (27.03% vs 50.00%, P = 0.015). The left ventricular ejection fraction of
patients in the aortic stenosis group was improved 1 month after surgery compared with that be-
fore surgery [59.0 (55, 60) vs 56.0 (45, 60) P < 0.001], and the left ventricular ejection fraction of
patients in the aortic insufficiency group was not significantly changed 1 month after surgery
compared with that before surgery (P > 0.05). In the aortic stenosis group, the left ventricular
end-diastolic diameter decreased 1 month after surgery compared with that before surgery [4.60
(4.3, 5.1) vs 4.85 (4.4, 5.5) P < 0.001]. The left ventricular end-diastolic diameter of aortic valve
insufficiency group decreased 1 month after surgery compared with that before surgery [5.2 (4.6,
5.5) vs 5.5 (5.4, 6.1) P < 0.001]. Conclusions: The effect of TAVR surgery in patients with aortic in-
sufficiency is roughly similar to that in patients with aortic stenosis, which is a feasible treatment
method and can appropriately expand surgical indications.
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1. 518

EFR, 45% F 3kl E R (transcatheter aortic valve replacement, TAVR) & il R $8 Fa #E#E HI6
I7 T E BRI AT R AR E TV — 1] S TFAREEH A SN T E KA R L 5 4 FE A
OARIBRE NI LB IKAEAL, 2 SCHEPETT ] 58 Ja 4 A R R B, AT N e AR A
BINKIEDIRE, B BEIT R o AR T 3 B KOG AN A 1Y) B8 3 4 T ) o R B R HEE AT TAVR 697 . &
BRI DG P AN 4 2 5 DL ) = SO, I IR BB 1R 22 Je v 52 8 AT B A BRI B 3, (B
W E SRR A A A2 TAVR B2 TORE,  ROA 2 80 S Ik OC P AN 42 B8 38 sl kO E5 t F2 R
BRI, R B B . BEERARKRMANIR R, 2O A 2 MEZIHE
75250 TAVR HFiR97 B4 Esh oSS AN 4x, Stachon 25 AI4E T 2008 4:~2015 45 [A] B A il ]
1T BB K E # A 138,237 4 B2 £, b 1.3%M B E 247 TAVR VAT 1 BRI A 22 .
F [ 1) 1sogai £ A X 2016 4F~2017 i) 4= [E 81,542 14T TAVR 697 I B H SAT o H L, Ho spafi 3=
BN R 4 2 B 1222 (2] [3]. F-7E 2013 4F, BIAGWF7U{# /] CoreValve (36 [H 53014 7)) KAR
% TAVR H TR HE LR SZAMEFF AR B T S BRI OC A 4 8 5 BT AT [4], 4 Roy &8 AfE4aH T
TAVR R T097 EZNKIER AR 5 = R R & P ) #,  ang R TevE [ i€« B B8 A7 LA SR JE 7R I i
BRFER M, Fit, TAVR HTI6I7 F KOG A 27 AU 2 A & — Pt . RE HATHE
HREAIRZ O ER ST T 226, WPIESE T & ahik TAVR V69T 52056 A 4 2 196 2PE[5] [6],
FE — 201 2 O I BA SR 5T 45 SR AP B0 UE T A8 3-Valve (3 M R IT BHE A IR A F)AT & DR N
TAVR JAIT E KT HA R ITRL7], BT = 5 E 3 kORep A8 825 1) F R 32 a5 100 50 B2 (17 3%
Pexdo PRk, AW FCIm B o A 0 149 1 TAVR B 61, 485 H TAVR 3697 32 3h Bk 4
5RAARMIGIRIT 20, 0B RIS KIS A 2 B FARMRK R, HEELEZ TAVR HT
TBIT F BRI A A AT Re

2. AMERE
21 RMEMSA

[ Ji e BT 5 & RS B IR BE B 2017 48 9 H~2022 4F 7 J1 R BRI T 0 A AMRME B AT 22 %
B ENIORE AR (TAVR)I 162 4185 BImRBORE, HERR 3 BIARJE 1 4 AR & AT S Ve AR B, R
RIFEMNIFUER TS 96 B, 22 53 ], “PHF14(73.89 + 6.27)% . M BFHAIR, ARHTL M ~E 03)E
W7 9 LB 7R 4112 5 A0 3 oM O% AN A 4137 ) He b LAl T B KOSk A= 3 36 i, HLREE
BRIP4 T R AN 76 BRI LSRR 4L, Al s ke A4k 28 f, HEETE
BRI AN R A PR AR 2 O VAN TSR R A AN 4 4L

INFRAE: 1) 2 S OB E(TTE)IZ Wy B R LK AR BoC AN 2) AFAERSR . PR A v
S5 E AR 5GP R A R IR AR IR s 3) NYHA L IIREST 2 1N R LA BB 4) mfamite.
HME AR 32 A% SEA BT I F AR 85 5) IRAEGINEIT N TR H 8 2R AT TAVR iR B4 .

FEBRARHE: 1) FEAEPUBEE S 3 : 2) 30 R AT i ifi 7 <A B i SR OO UBESE I 26 3 ; 3) /2
L' PN IR B o S S A FEL AR 5 4) CT A58 7 P 15 IS v B3 3 R AR R I T 58 3= 0 JoAR 4l e 41
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JEBAE S TAVR %5 5) & H A ™ S50 0 I8 10005 f B0AE mO Ak Rg &5, B dr < 1 484
AT 79 [ B 3o HE AT 7S, BE DT R th o B AR B E ST A AR, SRS R, JRE
T 5 RN R BE B AR B 5 2 ) 4L

2.2. BHIRE

F BRI« 7S OB RS F SR AR E > 4.0 mis, 305 B35 1k ) % > 40 mm Hg,
IO <1.0cm?, BUEAFENIKIEOTARIES <0.5em? /m? o EARW] TR E BB 1 Wris
DX o) B TR RS e i Ve 2 s BB AR PR IR . OB B O IHRE D ZL(NYHA) 111 4
K UL b, FAZRER B 9 3 B Bk sk 45 BT 8]

F AN A A 75 O3l BN 3 2 kA R0 I 1 T A(EROA) > 30 mm?, 5/ & 5 ifiL 4y
$(LVEF) < 50%, B/ U4 Bk W42 (LVESD) > 50 mm, B{/2 = 475K MK W42(LVEDD) > 65 mm. ©F
AT T FZN KIS 2 Wiz DX ) S AT 7k R RS SRR R B A s AR AR IR AR I FLRK S /S S P S
OFTXAESE, OIIREABRINYHA)N 0 UL L, BAZRER A 68 32 S Bk SC A 4 BT 8291«

2.3 REnHMESHEE

ARG AT 4 i A OB A B A Sk B CT L & 52(CT angiography, CTA). # 7 O3 E1F
fl EBNIE AT FE IR AR . ESIEEE IS 2. O EETRRINAE o O 54
& CT R BTRHUZ 3MENSIO B4 (1 2% PIE BR 225218 A RI)HBEAT BG40 A, 0T =5 20 Jik e S e J 47 1ot gk
ITIEVEAS, ORI, TR . A K. FOoERBIERR. SELHR
WEA . THESIBKER A RSN KIT 1 S

24. FRIRE

FARTEHOIME FREEN A ANFREE L SR 0N B SE R ST 580, FARIENAN
FARENIAT. BENEEATARAHES, B0 EFIT 2SI, FFlypNFicag, “aaEois
FEHEK BRI, 1TEEIER S O E(TEE), F— RSSO, DUELE RS KB X . V5
S TR IERTFHE, HRHE B AR AT A UG A CTA W45 Rk & BN SO A S R~F, HETA
FEAGI [ AT I (1 RE 28 o 22BN IO 6 JE 3 AR AR E B ik CTA PPALIE -G & M ARy 32 N B 2
BNk, BANKNEERBIIKEE, FHHUE M ProGlide 4% & 2 L& F AL SR 4% & & o il .
LN EKE NGRS 20, FEERME NSRRI AR AR08 E R8T BRI A 3
BKVE BN B BB I BN T 22 5] S0 R 598 2 e ik 53 A AT B BRI 5, 456 AR AT CTA PG4
PR ENRRAE R, FHELSL5] S REL EHKEE TR 20 E, B G B HRATEE
I () 3 22 (Cook Lunderquist) @S2 HE o K5 BRSNS S # 0y 18 F B 20 F K8, Z85NIE AN $E#
Ui 3 BB PR i 16 25 22 BN BKAR T, HERAT IRMERE . FRAR 43 Venus-A(BT M S B ER T #8 A TR A /),
TaurusOne [fi5Z 7 RHL(TRMN)A AT, VitaFlow (HERE] 0l BT BHEA TR A &) I, B
[ BN AR 25 1 45 150~180 /4P, = HIW4i AT 70 mmHg I TR REBORME . AR B &
BN DK S 5 A R R S ik PR IARE R AN ], SR BCAS R RE TSR, HAR R IS DLk € A& 51T BREE il
P EEREEY, HARN 7RSO SRR AT R G, D ARSI IR A I RORE R R A R T
56U U IR RS, BOOCHE B S E B R RIS, 4G TEE IRERIRAIE . BEA. T
RE 5 S SR R RS o an R ARA B IR B . R E AT BRI O R G L, W]
KA MR BRI BN MUE 2 K/ B AR DL et i — RO RRE IR0 A D R i Il f. AR BE A
WA G 22 358 KBRS, M TUE M5 G385 5 k. 2009 NIK B2 M2 I B ik 28 il BN
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SR E A NBINBGE R, B AN TU RN HT XA BV BN, VIOT B K TAHN, ot e
JRAEEALT T REAT T BAE & I e B4R & L AL 5 R BN J-Valve (F5H 2R RS T R A R 24 =) i
ARG, BT R J-Valve JRIRE fo0 X N LSRRGS, 2652 S 2R kTT AT AR E
AL, i S Sl g bR, o s ) B R R OB, R e i U R R A A AR, sl k|
NBRFHRAT EENIAR ARG, JF4i& TEE KRB E . T, TRt BRI ARG, REE
)i FFZ R G R RN B

2.5. IeRFERME

BT 5 3 0 A B FL 08 I R iU AR I PR Wk, BFE BB DL S . MR B E TR
(BMI). i BEIRE 0 IEESE. OAEF AR OIIREFR(NYHA). FAREE S, FARR A,
RIGAEBERE] FKAREE CTA BHLESIRE . WA ER. WHEK. AoEREEER. 5
EARFMER FESIKER A ERENKT D s BE IRFREAFREE) . R B JS 30 d NIG IR 4
RERFEIY . BRE5H . WP, ARIMERER . AT FAR, BESEN. AR, BT 5
T LARATT KRG 1 H B OSSR (L OERFKRAIANE 7205 1M 5%0) .

2.6. GHESW

(71 SPSS 24.0 BRFFHET G AT . AT U B VORHHET EAPER SO RUT %5 1008 . EAS M1
BT BB DR £ BRIEZE(X £9)300%, AR IEA M 10T R VORISR SRR D43 B BEM(QL, Q3)]
77, R Mann-Whitney U Ke% o 2L W BOR HI T SIEREREAS t K06 $HECER UGS (AR b 5
40 1] SR T 7 Kok Fisher )32 o, HOHR AN 2 5 40 SR s RSP 4 R M B
411 L AR P Wilcoxon BERTRISE . P <0.05 3 S 46 32 L.

3. R
3.1. EFRZER

PR FELR TR LA 1o F0E . MBI BMIL BEIRM. el O MAEAE. OIhEE . IV . HOEF
AR5 AT BRI 7K A BN B S8 o gu vt (P > 0.05).  bLA i I e K805 2R B 8 I 3 B ik i
B 2L P v LS EEU R v T sh G o A AN 42 4H.(78.38% vs 59.89%, P = 0.003), iX 4% 5 ] At 5 i L s 9%
HA ISR A G, U S AR E SR O AR S R A S B s T IR AR . 40947 TAVR F
AR FHNKISE A4 5 sh kol bk 45 4 %2 (24.32% vs 2.68%, P < 0.001), 3= % i K2 = 5 ikl 5% 1]
ANA: PR RER, MRINEOR, S0 AR NI BT F IR A6 MR S s AL, T E S ke G P A 42
BEENEH. FAREHK ., REOIEHEE I S4B B TS5 (P > 0.05) A J& 1 bt K5 E 3 ik
TR PAA A B R B BOIR E E B, X2 RN E S EC A 2 44T TAVR K0 RN Z, Al
WA TAVR K, BOR 5 F-H3 B a5 K .

3.2. ETPPKIREE CTAMEER

P EFBKAR CTA MIEENILGE 2. RETMNH CTA MR HHESBARBIEO, WHEEWALE
MHEEER. WAERE. WK, WARmA. 2. Ak O &S ER LS EE S, Fkom
WAz 4o A AR 4 2H B 42 22 (45.54% vs 8.11%, P < 0.001)IRFRE5 4k 175 1 4% 2 21 o o A AN 4 2™ 52 (4R
45.54% vs 16.22%, P =0.001; 1/ 17.86% vs 5.41%, P =0.064; EJ¥ 36.61% vs 0.00%, P < 0.001)3E%
TR B T E Bk BRI AN A 4Bk 45 41 44w K (P < 0.001; P = 0.014).
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Table 1. Clinical data of 149 patients
= 1. 149 B EBImR TR

I R 5 ) O AEM=112)  ESHEIESR AL (n = 37) /27 8 P1{E
H (%) 74.46 + 6.14 72.19 + 6.44 1.923 0.056
Sk 71 (63.39%) 25 (67.57%) 0.212 0.646
BMI 23.97+3.75 23.45 + 2.86 0.875 0.384
5 1M 57 (59.89%) 29 (78.38%) 8.609 0.003
W PR 45 (40.18%) 9 (24.32%) 3.025 0.082
JEE LM 49 (43.75%) 12 (32.43%) 1.473 0.225
Jii A At 14 (12.50%) 3 (8.11%) 0.185 0.667
DAFFA S 29 (25.89%) 9 (24.32%) 0.036 0.849
KA SN E 4 (3.57%) 0 (0.00%) 0.335 0.563
DIIREF(NYHA)
1 2 36 (32.14%) 15 (40.54%) 0.871 0.351
IV % 76 (67.86%) 22 (59.46%) 0.871 0.351
FAREAZ
Z Bk 109 (97.32%) 28 (75.68%) 17.597 <0.001
Gtk 3 (2.68%) 9 (24.32%) 17.597 <0.001
FAHF 7] (min) 105.00 (80, 140) 110 (80, 140) 0.079 0.937
AJ5 ICU fEBER [l (h) 26.50 (23, 66) 42 (23, 73) 1.201 0.230
A JE AR R H(d) 8(7,12) 11 (8, 16.5) 2.082 0.037
Table 2. Preoperative CTA evaluation data of 149 patients
= 2. 149 HIBEARF CTA G ER
BH ERIMIRE(n=112)  EBNKIK A4 (n = 37) t2MH P f&
EEPi]in¢ 51 (45.54%) 3(8.11%) 16.861 <0.001
e 3 8 ELAR (mm) 24.55 + 2,96 25.05 +3.19 0.879 0.381
IR H 4% (mm) 23.97 +2.47 2474 + 2.46 1.639 0.103
IR JE K (mm) 75.44 £ 7.70 77.78 + 7.67 1.605 0.111
AT A (mm?) 438.34 + 89.83 465.33 + 100.70 1.537 0.127
SRS H AR (mm) 30.13 + 3.84 34.57 +5.38 5.489 <0.001
T+ BNk E AR (mm) 36.92 + 4.42 39.16 +5.56 2.494 0.014
2 e JiKFF 1 v FEE (mm) 13.80 +3.42 14.73 + 3.62 1.420 0.158
A 56 BT i3 B (mm) 16.58 + 3.04 17.45 + 3.47 1.453 0.148
TG IE B
By 51 (45.54%) 6 (16.22%) 10.122 0.001
wh i 20 (17.86%) 2 (5.41%) 3.426 0.064
P 41 (36.61%) 0 (0.00%) 18.687 <0.001
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3.3. RiER

PIAAR AP ERAEE L LZE 3. LA AR M e ARAMEAR GBI . ECMO 4iBh. R¥1T CPR 1H LY
TGt F2ER, R FERFETY B i ok A 441 £ (86.61% vs 2.70%, P < 0.001), ERFE5H HITEA
WAz S K AN 4220 %2 (36.61% vs 5.41%, P < 0.001)iX 5 = Bl ik e 7= 20 = B2 F & % sl ik 07 2047 TAVR H
T BN B3 IR B 5 A 15 DU B A R

Table 3. Intraoperative conditions of 149 patients

% 3. 149 fHlEEARDIER

AR #pfE E B (n = 112) F B KR A4 (n = 37) e P1{A
FREETIY 97 (86.61%) 1 (2.70%) 86.972 <0.001
HRERY 41 (36.61%) 2 (5.41%) 13.188 <0.001
e 14 (12.50%) 9 (24.32%) 2.979 0.084

A AMIEER ) 3 (2.68%) 1 (2.70%) 0.000 1.000
A+ CPR 6 (5.36%) 1 (2.70%) 0.438 0.508
ECMO #iigh 1 (0.89%) 0 (0.00%) 0.000 1.000

3.4. R 30d HIEKLER

PRZAAR G 30 d WIRIRZE R ILFE 4. Bl 112 FlEE A 2 BITEAR G 30 RAATHIIFAR(1.79%),
KA 37 BB E A 1 BIEARIE 30 RWATHFINTFAR(2.70%), BTG TH 2R, B M2 gk As
HRA AN 5.36%, KHIAREA A 5.41%, WALRIEZER, SMNEIMEHRIERF LA G 30 KAIET:
FHWAI LG22 7P > 0.05)7K AL &8 B NS I E S IKIESC AN 4 4 A8 A 20 ) A %2151 (27.03% Vs
8.93%, P =0.012), == JkHEE A= 41 iR 1 A 28 1 1 T~ 5% P AS 42 41(50.00% s 27.03%, P = 0.015).

Table 4. Clinical results of 149 patients within 30 days after surgery
= 4. 149 FIBENRG 30 d NIEKRLER

I PR & FFKIIE (n = 112) F KR A4 (n = 37) 2E P{H
7T FAR 2 (1.79%) 1 (2.70%) 0.000 1.000

Vi N TEUE N 10 (8.93%) 10 (27.03%) 6.359 0.012
0 s 56 (50.00%) 10 (27.03%) 5.949 0.015

B R i 25 6 (5.36%) 2 (5.41%) 0.000 1.000
BT 3 (2.68%) 3(8.11%) 2.122 0.330

A0 IS H R 2 (1.79%) 1 (2.70%) 0.000 1.000

35. REIRARE 1 BEHLBER

PIEARTTMASG 1 ARV OSSR 5. FNIRAEHEF ARG 1 A BORET 7 259 i Bk
[59.0 (55, 60) vs 56.0 (45, 60) P < 0.001], F ikl A2 EE ARG 1 H BN 455 5> B0 B A8
fb(P > 0.05). B fikEs = B E ARG 1 H BRI 2O Z 87Tk RN 429878 [4.60 (4.3, 5.1) vs 4.85 (4.4, 5.5)
P <0.001]: FEZIKIRKHAANEHEEARE 1 HBARF 0= F KA N A20N5.2 (4.6, 5.5) vs 5.5 (5.4,
6.1) P < 0.001].
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Table 5. Results of 149 patients who were followed up before and 1 month after surgery
5. 149 GIBERFIRAG 1 AR LBER

S AR ARHG AE1H Z{H P&
e Z I 153 B (%)

EFKIERE (n = 112) 56.0 (45, 60) 59.0 (55, 60) 5.685 <0.001
FEBKIECAA 42 (n = 37) 57 (48, 60.5) 55 (49, 58) (2 4 HET2) 1.494 0.135
e 0 % FF IR A A A2 (mm)

FEBKIERE7E (n = 112) 4.85 (4.4,5.5) 4.60 (4.3,5.1) 3.834 <0.001
FBNKIEIE A4 (n = 37) 5.5 (5.4, 6.1) 5.2 (4.6, 5.5) (2 #44ET0) 4.896 <0.001

4. W1ig

BEE AR KBS, TAVR HIFRENIUEIZESY T, BRSO A FAT 40 R I fE
HHL, e OB HAHEE N TR e b e ks e, Hh Rkt R voe i T A EE N R, 80
UL FEEEIE TAVR, 65~70 % B MR U 75ty DL R RIS (it AP i 8 0E B I FAR 7 20[1]. ExF T
5 L BRI —— RO A AT, RO SR W i R, 69T 7 SO A R AR,
TSR AAMETF B F AR E o 0T AMBNF R 5 i 8 1 36 32 SO AN A ) i3, 4R R 0 R B HE 9%
ALK TAVR 77 2URYT, AUE 2021 4F & 53R g 54l AR AR A J-Valve Ji# 2 0O N BE 1T TAVR
BT, HFHAETRZE R, T REEER[10]. MBI ATE £ OR IR 24 TAVR WIRi2E SE,
R ZAE K KO O G E T FE ES OO A2 BE R IR . BEE AN DR, *
BN O B AS 4 1) B R AR 3548 ETF, 7E Framingham 258 A RIBFFTH, S BKIESS PRAS 4 1 BB 2 A 11
N 4.9%, HodrdhEERE EEA) ST AR 0.5% [11]. Singh BB FTH RN E KIS R4 AE 70 L
B NBE RO E L 2% [12], HAZgom SRR, EIRAME, fFREZEKE, OiAEAACA
LT AL BN AL YRR R SR T Re RS, A O ILE A, T s 3 o A KL 5% TR AR
FAR[13]. FH] TAVR BT 30K A A D, BT Joim 52 77 i F R AR S8 y7 o R &
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