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[ Abstract ]| Objective: To evaluate the early clinical efficacy and safety of trans-
catheter aortic valve replacement (TAVR) for patients with severe pure native aortic
regurgitation (PNAR) who are not suitable for conventional surgical aortic valve replace-
ment. Methods: A retrospective analysis was conducted on 48 patients with PNAR who
underwent TAVR at the Department of Cardiac Surgery, the First Affiliated Hospital of
Sun Yat-sen University between March 2019 and February 2025. These included 25 cases
with transfemoral approach (TF-TAVR group) and 23 cases with transapical approach
(TA-TAVR group). Efficacy and safety were assessed by analyzing baseline characteristics,
all-cause mortality, and procedure-related complications. Results: Compared with
the TA-TAVR group, the TF-TAVR group exhibited significantly smaller aortic annulus
circumference and diameter, left ventricular outflow tract circumference and diameter,
diameters of the left, right, and non-coronary sinuses, and sinotubular junction (STJ)
diameter, along with a shorter distance from the STJ to the aortic annular plane ring
plane, a smaller annulus angle (all P<0.05). Additionally, the TF-TAVR group showed
a deeper prosthesis implantation depth relative to the aortic annular plane (P<0.01). The
overall technical success rate was 91.67%, and the device success rate was 83.33%.
Post-TAVR, both groups demonstrated significant improvement in left ventricular end-
diastolic diameter (hoth P<0.05), while only the TA-TAVR group showed significant
reduction in left ventricular end-systolic diameter (P<0.05). For primary outcomes, in-
hospital mortality occurred in 2 patients (4.17%). No additional deaths were reported at
60 or 90 d after surgery. During 90—180 d after surgery, one patient in the TF-TAVR
group died of sudden cardiac death, and one in the TA-TAVR group died of gastroin-
testinal bleeding. During 180 d—1 year after surgery, one patient in the TF-TAVR group
died of low cardiac output syndrome. No statistically significant differences were observed
in 1-year Kaplan-Meier survival curves between the two groups (P>0.05). No conduction
block events occurred in TA-TAVR group during hospitalization or 1-year follow-up,

while high-grade atrioventricular block, left bundle branch block, permanent pacemaker
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implantation occurred in TF-TAVR group during hospitalization (12.00%, 4.00%,
and 12.00%, respectively). Conclusions: TAVR demonstrates high feasibility and
acceptable safety for severe PNAR patients who are not suitable for conventional

SAVR. Both TF-TAVR and TA-TAVR show comparable early postoperative efficacy and
safety profiles.

[ Key words ]| Native aortic regurgitation; Transcatheter aortic valve replacement;

Transfemoral; Transapical; Efficacy; Safety; Retrospective study
[J Zhejiang Univ (Med Sci), 2025, 54(4): 529-540.]
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PR & # % (multi-detector spiral computed tomography, MDCT) ; £ & & 7 B 38 (left
ventricular outflow tract, LVOT) ; % & % 43R (sinotubular junction, STJ) ; 48255 i P
2 (New York Heart Association, NYHA) s 28 F A fn 4 2 (left ventricular ejection
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grade atrioventricular block , HAVB) ; £ & % 4% 5§ i (left bundle branch block , LBBB)
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Table 1 Baseline clinical characteristics of the patients
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(s M(Q,,Q,) 5 n(%)]

45 n AER(S) LI IATEHEHL (kg/m?) LVEF(%) I ALEF (wmol/T.) NT-proBNP(pg/mL.)
TA-TAVR4L 23 7111 20(86.96) 22.00 51.00 95.00 1044.00
(19.00,25.61) (45.50,56.00) (76.50,102.50) (225.60,3012.50)
TF-TAVR4L 25  70+7 19(76.00) 23.00 58.00 84.00 582.00
(21.00,25.55) (54.00,68.00)™  (67.00,130.00) (170.00,2617.00)
At 48 70£9 39(81.25) 22.88 55.50 88.00 875.00
(20.03,25.59) (47.00,64.25) (73.00,108.50) (201.40,2862.25)
EA I n  ¢TnT(ng/mL) NYHA M~IVZ%  w&iEs T LR BRI 1B VERH SRS S OIREA A
TA-TAVR4 23 0.02(0.01,0.03)  15(65.22) 18(78.26)  2(8.70) 5(21.74) 3(13.04) 1(4.35)
TF-TAVR4 25 0.02(0.01,0.04) 8(32.00)" 16(64.00) 7(28.00)  7(28.00) 1(4.00) 1(4.00)
At 48 0.02(0.01,0.04)  23(47.92) 34(70.83) 9(18.75) 12(25.00) 4(8.33) 2(4.17)
45l no G WRAEARH BEALL s REA O WURESE  BEA:CABG  BRfEPCT  BRIE 43 E#HAR
TA-TAVR#H 23 7(30.43)  1(4.35) 4(17.39) 0(0.00) 0(0.00) 2(8.70) 0(0.00)
TF-TAVR4L 25  7(28.00)  3(12.00) 7(28.00) 1(4.00) 0(0.00) 2(8.00) 2(8.00)
ait 48 14(29.17)  4(8.33) 11(22.92) 1(2.08) 0(0.00) 4(8.33) 2(4.17)

5 TA-TAVR 41 Fb%Z,"P<0.05, " P<0.01. TA-TAVR : Z80 43 A 28 S48 £ 3 Ol B R s TR-TAVR : £ BN kA 28 S48 £ 30 kol
AR LVEF : 220 P 1M1 53 50 NT-proBNP: Z 3 A B AU EMKAT IR s  TnT - IS B 1 T NYHA : A1 290 WEDh 23 CABG - SR sl k2%

FEFREAEA 5 PCL: 22 B IR BN R AR .
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Table 2 Comparison of measurement results of aortic multi-detector computed tomography between the two groups

[exs BM(Q,,Q,)Bn(%)]

g FEPREEL R Iﬁ]ﬂ%%%fb‘é LVOT K LVOT H 4% STI HA% ST i
K (mm)  HFEAE(mm) (mm) (mm) (mm) (mm)
TA-TAVRZ4]L 23  84.65+8.20 26.78+2.58  90.00(83.40,94.95) 28.30(26.45,29.45) 38.59+7.51 30.23+6.69
TF-TAVR# 25 78.30+5.28"  24.89+1.69° 81.50(78.00,85.60)" 25.90(24.60,27.30)"  34.05+5.02" 24.48+4.66"
ait 48  81.34+7.48 25.80+2.35  83.75(79.40,91.30) 26.55(24.78,28.77) 36.23+6.67 27.2426.36
a N FE Bk EAE E@%ﬁj%ﬁ tﬁjﬁtiﬂ%ﬂ?n ArbREHA foEREER OEREAR
(mm) 75 (mm) 1 & (mm) (mm) (mm) (mm)
TA-TAVRAL 23  41.436.34 14.21+4.08 18.99+4.77 40.30+5.16 39.29+5.30 40.84+5.34
TF-TAVRZL 25  38.18+5.63 13.42+3.07 17.48+3.94 35.04+3.80" 33.70+4.55" 35.05+3.97"
it 48 39.73+6.14 13.79+3.56 18.21+4.37 37.56%5.19 36.38+5.63 37.83+5.47
. . . S —— e rary F BRI AR
E4 5 no HEERAREEC)  EIIKRZMRETE ESORES R X Pr—— T
TA-TAVRZH 23  59.79+9.76 1(4.35) 0.00(0.00,0.00) 21(91.30)  1(4.35) 1(4.35)  0(0.00)
TF-TAVR#H 25 53.00+8.82" 2(8.00) 0.00(0.00,18.00) 17(68.00)  7(28.00) 1(4.00)  0(0.00)
At 48  56.07+9.76 3(6.25) 0.00(0.00,0.00) 38(79.17) 8(16.67)  2(4.17)  0(0.00)

5 TA-TAVR 4L H#42, "P<0.05, 7" P<0.01. TA-TAVR : £000 3 A28 45 F sl B 3A ; TF-TAVR : 2 e sh kA 6 28 548 38 h o

AR LVOT: 20 it 38 5 ST SR 45 A3
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R I FE A E U (TF-TAVR 26 3 5], TA-TAVR
1)), Hr TF-TAVR ZH 1461 F 3% AR b tf 3
R A% 28 LVOT IR bl 8 B e s , rh i F g =R
WU A ATRBSEIFATAE P B 4 R 5 2 081 B AR R
RS A A A RS- %, o 2 5l P 9 v R R
B, AR5 TCIRR RS 57 MO E s . TA-TAVR
ZH 111 5B 3 AE B A J-Valve 29 S BRI T
JE T B8 S SO 220 R R UG 6 P P B R I
TTERBEY Kok, RS RN . TF-TAVR 4
W B 1A A AR S KO 11 A2 AR O, de 2438 1
TR 18 S AR e e tR B0 ok A e

fEBEWIE], TR-TAVR 404 2 61 (4.17%) e &
FETT, Hob 1 AR vh TAVR SRR W 0 %
e S5, AT SAVR, RGN 2 48 B W RE 2
WHHET; o VIR AR S T AR E R I AE T, R AR
HIA I 7™ F 0 ) 3 Uy | T Bl 2 Ay % rL e T 25 L
2 BITEAYIT . TA-TAVR 41 BT AR JC %
FET-FH A & A . TA-TAVR 2 30 I R 25 i
P BT, T TF-TAVR 204 3 49 (12.00% ) f # %&
A HAVB IfAH A K AR 45 . LA, TF-TAVR 41
WA 1151 (4.00%) 835 % 4= LBBB., 4 4] (8.33%)
ARG KA S8 (A% 26,2 4]

K3 AT AN B T A RS 5 L4

(4.17%) B3 AR J5 8 & 20E 0 WU FE (54 %
14]), TF-TAVR 41 1 91 (4.00% ) & & R J5 & A 8%
bR R o HA 51(10.42% ) FE AR5 8 &
FE B TA-TAVR 41 3 141 (13.04% ) X 260
Jig i Rl 22012 F W R A5 1kl ; TF-TAVR 41 2 5]
(8.00% ) I Ak 4 1, G 1 48] PRI A 3 13l ol
C1RR RS T B ORBRANG 14 B i 1l ) 1 fe ¢
FET, I3 128t e i il e 490 7 0 5 o) i Ak
JETEKE R . W3,

L Bl RN EE R o, 5 ARET R, B
I 20 700 3 87 SR AH N AR 24 4578 (34 P<0.05)
H TA-TAVR 2 750 & W46 AR BTN A2 .45 /) (P<
0.05) ; HPHLL LVEF 2200 % Jim B JEE |25 (] b J52
FE 2 G L (¥ P>0.05) , WLk 4. 4
PEIR , PIAL R E ARJE O E 19 25 5 67 far Y9 BT K
D AB LVEF A2 0% J5 BE JEE 8 1 =5 (0] B S5 13 4
W Dy RE S0 IE 2854 A 8 5 AR AL AN W I, 75 2 3
— BT

LRSS R R R AT ARG AR
WY R4S 7y T ik 25 22 5% (05 TA-TAVR 41 LA,
TF-TAVR 2H 7] 58 10 It 5 5 i AR 5 % S BEL o 2B
AU

Table 3 Surgical details and perioperative clinical outcomes of the two groups

(s B M(Q,,0,) 5 n(%)]

il no AENIETR BRI B % IR A 1 (%) N TIRREAS AR BE (mm)
TA-TAVR4] 23 0(0.00) 22(95.65) 21(91.30) 5.01(2.17,9.64) —6.96+3.28
TF-TAVR4 25 2(8.00) 22(88.00) 19(76.00) 17.39(13.21,23.00)™ —3.88+3.23"
At 48 2(4.17) 44(91.67) 40(83.33) 12.48(5.34,19.64) —5.35+3.58

LN e 21305 ) U L R
éﬂ %IJ " 24 25 27 29 30 Eﬂ(;Jiwrg){)ﬁ] E;E%Eg?g ﬂ[EEEF‘ﬂ[@ ﬁggﬁﬂ(
TA-TAVR4H 23 0(0.00) 3(13.04)  4(17.39)  16(69.57)  0(0.00) 1(4.35) 1(4.35)  1(4.35) 0(0.00)
TF-TAVR4]l 25 1(4.00)  0(0.00) 2(8.00) 0(0.00)  22(88.00)  3(12.00)  3(12.00) 2(8.00) 0(0.00)
At 48 1(2.08)  3(6.25) 6(12.50)  16(33.33) 22(45.83)  4(8.33)  4(8.33)  3(6.25) 0(0.00)

il n MEANEIFAR BZHAVB  Bi% LBBB FARMK (min) A AESS  ANESEEHi
TA-TAVR4 23 0(0.00) 0(0.00) 0(0.00)  180.00(117.50,220.00) 0(0.00) 2(8.70)
TF-TAVR#H 25 1(4.00) 3(12.00) 1(4.00)  157.00(130.00,198.00) 3(12.00) 2(8.00)
A1t 48 1(2.08) 3(6.25) 1(2.08)  167.00(120.00,210.00) 3(6.25) 4(8.33)

Al no RESENT ARERBREMECHER FkoHmE) ik arbost  FEmmnF REARERK ()
TA-TAVRZ 23 2(8.70) 0(0.00) 1(4.35) 1(4.35) 3(13.04) 10.00(8.00,12.50)
TF-TAVR4] 25  2(8.00) 1(4.00) 0(0.00) 1(4.00) 2(8.00) 8.00(7.00,11.00)
At 48 4(8.33) 1(2.08) 1(2.08) 2(4.17) 5(10.42) 9.00(7.75,12.00)

5 TA-TAVR 20 A, 7 P<0.01. 220 e H8A7 W Hh 0 3007 ELAT& LU R ARz — RO O0 - 8500t T AR B O B s s T AR
SR AERREE (AN W] RESBREUT J132%) , 5l 24 h R I 220 34N BAAL . TA-TAVR : 200 AR 28 48 F 2 IO 5 4R ; TF-TAVR
ZRBIKA ML TG F SRR E A s HAVB 75 2 55 % A% 5B ; LBBB : 22 S A% Bl .
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R LR S BERTE A L B R SRR

Table 4 Echocardiographic parameters before surgery and at the discharge in two groups

(x+s)
a A EGMAAE AOEFRARBINGE  AOERSEAMNG  AOEFEEEE SRR

(%) (mm) (mm) (mm) (mm)

TA-TAVR4H  AR§i 23 51.39.1 65.8+8.3 47.1+8.9 10.2+1.4 10.8+1.6
HBERT 23 51.9+11.9 53.16.17 40.1+7.0" 10.7+1.9 11.922.1

TF-TAVR4l  ARHf 25 58.0+14.4 59.9+9.8 39.6+6.6 10.2+1.6 11.2+2.3
HBERT 25 56.9+13.1 54.428.1" 38.4+8.3 9.8+2.2 11.242.6

SR4INARRTELE,"P<0.05. TA-TAVR : 00 R A BRZ F45 IOl B R ; TR-TAVR : 2 BB IR B 26 548 E B ol iR

2.3 PRAREU4S R e

Bifi 177 21 A J5 60~90 d i # TF-TAVR 41 1 TA-
TAVR 454 11 H.0 7 3 38 PR A B2 iR 9T 5 TF-
TAVR 21 1 5] £ 35 P & A T AR T8 HE Il PRk A B ¥
7, VR FE B RO s . BETTEIAR S 90~180 d
FBH TA-TAVR 41 1 6087 & £ 25 W il = 14 ; TF-
TAVR 2L TA-TAVR 444 16 838 R ) 3 v
MR ABEIAYT s TE-TAVR 21 1 4] 5 3% & A= 0 8
PEPESE , TA-TAVR 41 1491 835 A T A Ul A
T-. BEVIEIAR G 180 d~14F H 3% TF-TAVR 41 Al
TA-TAVR 204545 1 51 R0 T3 5 8 PR A ¢ 5 TF -
TAVR 41 141 8835 DRI O HE I 5 25 5 fE 7E 24
BEBERIZ IR AT . WS ARJG 1A Rl )
WiZH 095 191 & 7= HAVB . LBBB AH A K Al
iR R R RS T G a0 A R A LA B LA
TWEANR I, Kaplan-Meier 4= 17 111 28 43 #7145
Rhs, AR VEWNALEE BIHAE R 2 515
P L(P>0.05), WL 1,

RS B, TAVRIGYT 3 % PNAR %
(1) F A B 177 235 S R IS v 1) I D R e Ak

3 it i

2 Bl Ik S U 19 9 5 i o A 1 T
ARG, 60 % LU AFEH 20 13% 095 PEA
8.5% MY L 1 BB A AN ) 2 B 11 32 sl Dk B 3
A E AR O KA R AR ERYY, o S B
ARG, O NEE Y, AR R 0 T
Uy o XF T S MO R AR BT
i, 5 AR AE 38 RALL S 50% . TAVR 40 T
IBIT SN IKREBe A | R ) 2 AE Tk i 32 AR
AR R B R, BB AR TR YT 7 X
Z— o Bl B AR WA W SE A R IR 28 56 19 FR
L TAVR 11 FH Y B2 7 i 22 2 A0 JE 0 A

5% , fU35 PNAR. 4R, TAVR 677 PNAR 4 Al 47
PEAT TG HE— 2L GT, e ol 2 3 2l WO S i i 3
WAETEIE Y ok FR 4540 /b 3 T & 4
e RS 2 M HE B, 5 3O 1 T R O R E R
s 200 FE R AL IR TAVR sk B
F ol Bk ¢ PR 4 HOR A5 & SAVR £ 10 1)
H L ARk, ORI Z WS UESE T TAVR iR
J7 PNAR (AT F5 1 . — 30 4FXF 201 6™ 5 PNAR
BE MW Bon , TAVRIGIT I R ol R

RS PRS0 R A PRES S L 4%

Table 5 Postoperative follow-up outcomes of the two groups

[n(%)]

FEMMm KodiaEs Bk 2l

A T mAk B® %
TA-TAVR 21
ARJF60d 21 0(0.00) 0(0.00) 000.00)  0(0.00)
AJF90d 21 0(0.00) 1(4.76) 000.00)  0(0.00)
ARJF180d 19  1(5.26) 1(5.26) 000.00) 1(5.26)
RJF 14 14 0(0.00) 1(7.14) 0(0.00)  0(0.00)
TF-TAVR 21
ARJF60d 23 0(0.00) 0(0.00) 000.00)  0(0.00)
ARJF90d 23 1(435) 1(4.35) 1(4.35)  0(0.00)
ARJF180d 21 0(0.00) 1(4.76) 0(0.00) 1(4.76)
ARF 14 9 000.00) 1(11.11)  0(0.00) 1(11.11)
it
RJF60d 44  0(0.00) 0(0.00) 000.00)  0(0.00)
RIFo0d 44  1(227)  2(4.55) 1(2.27)  0(0.00)
RJF180d 40 1(2.50)  2(5.00) 0(0.00)  2(5.00)
ARJF 14 23 0(0.00) 2(8.70) 0(0.00) 1(4.35)

A WAL AL LA A LU AR — iR O S BOE T

Be O 2 8 FARAE S AR (e W HESR VT F1 36 7%)
¥ 24 h N AL 20 3 AN B0 H B S T IR LGS B i B D
& R A2 R A SR AR A AR AERS PR B A R R
i L B A ALC U AL S A R F . AT 60,90, 180 d Fil 1 4R 4351 A
2.0 4 F115 B 5% .
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Figure 1 Comparison of cumulative survival rates at

1 year postoperatively between the two groups
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