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[ Abstract | Objective: To compare the efficacy of transcatheter tricuspid valve
replacement (TTVR) using Lux-Valve and Lux-Valve Plus in patients with severe tricuspid
regurgitation. Methods: A total of 28 consecutive patients with severe tricuspid
regurgitation who underwent TTVR with Lux-Valve (n=14) or Lux-Valve Plus (n=14) in
the First Affiliated Hospital of the Air Force Medical University from August 2019 to
November 2023 were enrolled. Transthoracic echocardiography was performed in all
patients before and 6 months after the TTVR. The ultrasound indexes were compared
before and 6 months after the TTVR in all patients and between Lux-Valve and Lux-
Valve Plus groups. Results: Compared with the Lux-Valve group, the Lux-Valve Plus group
showed significantly reduced intraoperative bleeding and shorter postoperative hospital stays
(both P<0.05). Six months after the TTVR, none of the patients exhibited more than
a mild tricuspid valve regurgitation, and none of the patients had moderate or above
perivalvular leakage except for one patient in the Lux-Valve Plus group who had
a separation of the clamping member from the anterior tricuspid leaflet. The incidence of
perivalvular leakage was significantly lower in the Lux-Valve Plus group (14.29%, 2/14)
than in the Lux-Valve group (64.29%, 9/14, P<0.05). At 6 months after operation, the
right chamber volume and right ventricle middle transverse diameter were reduced (both
P<0.05); the peak blood flow velocity across the tricuspid valve, peak pressure gradient
across the tricuspid valve, mean blood flow velocity of tricuspid valve, mean pressure
gradient across the tricuspid valve and velocity time integral were increased in both
groups (all P<0.05). Compared with the Lux-Valve group, the Lux-Valve Plus group
showed higher left ventricular ejection fraction at 6 months postoperatively (P<0.05),
while the rest of the indicators were not statistically different (all P>0.05). Conclusions:
The efficacy of using Lux-Valve and Lux-Valve Plus for TTVR in patients with severe
tricuspid regurgitation is comparable. Six months after the TTVR, the right side of the
heart has undergone reverse remodeling. While Lux-Valve Plus offers greater minimally
invasive benefits, valve selection should consider device-specific characteristics and

differences in individual patients.
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[ HBREIE | 2 5% = K # & # K (transcatheter tricuspid valve replacement,
TTVR) ; & 2 Bk 2 @ 42 (effective regurgitant orifice area, EROA ) ; i 3% ik k@R
(proximal isovelocity surface area, PISA) ; 4 & B - #2 (right chamber volume, RAV) ;
&S F P AT 42 (right ventricle middle transverse diameter, RVD) ; @ £ & 4L 4 %
(fractional area change, FAC) ; = K #§ 2R 48 #0412 45 (tricuspid annular plane systolic
excursion, TAPSE) ; £ & & 4t fn 5 4 (left ventricular ejection fraction, LVEF); =%
I F AR fn 7% B (peak blood flow velocity across the tricuspid valve , Vmax-TV ) ;
% B M M E T 5 4 (Society of Thoracic Surgeons, STS) 3 &2 K 3% B 7 5 44 Ak 7 48
(N-terminal pro-B-type natriuretic peptide, NT-proBNP) ; T = # Bk # 42 (inferior vein
cava diameter, IVCD) ; = X # & K ¥ #f /£ £ (peak pressure gradient across the
tricuspid valve, PG-TV) ; = X ## % ¥ -F 34 o /% & /& (mean blood flow velocity of
tricuspid valve, Vmean-TV ) ; = K 3 -F 3% 95 # JE £ (mean pressure gradient across the
tricuspid valve, MG-TV) ;5 = K #f dn il 12 JZ A 8] £2 4 (tricuspid valve velocity time

integral VTI-TV)
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Table 1 Baseline parameters compared between the two groups

Wilcoxon K5 55 , 2H 8] H 45 SR FH Mann-Whitney U £
5 THECTORHI I () BUA 731 (%) 2675, T 2H 1]
&R F AR5 Fisher’s B VIR s . FiRKE IR
BILL P<0.05 K 2= A gt Lo

2 &5 B

2.1 PHALFEZR VORI

Lux-Valve #H 55 Lux-Valve Plus 2H AR Bij 4§ .
STS ¥¥-43 . NT-proBNP . =22 34 iz K 4% . TAPSE
470 % FAC . PISA 242 \EROA | i 3 Jik Wi 455 1%
RAV .RVD .LVEF.IVCD JCH] 2 24 5%+ (¥ P>0.05) ,
PRI R E AR RS PR LA AT Lo, R 1,
2.2 PHHFARNG O AL

28 {7 5 B M I S0 TTVR, B4 B A
I 750543 51k Lux-Valve 2H 28-50° 1 4] , 28-55"
3 4 . 30-50* 10 {5 ; Lux-Valve Plus £ 30-40* 4 {3 |
30-50* 6 141 .30-55* 4 51 . Lux-Valve 21 Fl Lux-Valve
Plus 21 F A K451 130(107,160) A1 105(88,
140) min, 25 5 oG8 11257 2 L (Z£=1.337, P>0.05) .
5 Lux-Valve 4 L5, Lux-Valve Plus 21 A& 7 H 1fil &
W [ 43 ) R (125.46+77.38) F11(48.50+35.12) mL,
1=2.882, P<0.05] . A J5 13 Be K & 46 5 [ 7 5l A
8.50(7.00,10.25) #16.50(5.25,7.00)d, Z=0.294,

[EiSEzM(Ql ’ 03)]

i n L (%) STS 143 (%) NT-proBNP(wmol/L) SR A (mm)  TAPSE(mm)
Lux-Valve 41 14 64.1426.26 5.66(4.78,11.19) 950(514,1114) 42.93+4.74 16.27+4.80
Lux-Valve Plus#l 14  65.21x11.74  9.15(6.03,13.35) 593(230,1628) 42.85+6.08 17.69+3.77
VZ1H — 0.301 1.441 1.019 0.043 0.863
P{H — >0.05 >0.05 >0.05 >0.05 >0.05

4 5l n F L EE FAC(%) PISA 4% (mm) EROA(cm?) Jili s ik i 46 e (mmHg )
Lux-Valve 4] 14 36.24+9.33 11.49+5.24 0.75+0.45 41.43+7.90
Lux-Valve Plus4] 14 39.21%6.75 10.06+2.54 0.80+0.34 41.64+11.28
AL — 0.966 0.922 0.341 0.058
PAE — >0.05 >0.05 >0.05 >0.05

A5l n RAV(mL) RVD(mm) LVEF (%) IVCD(mm)
Lux-Valve 4] 14 162.81x92.30 33.07+6.98 56.64%3.59 22.59+3.55
Lux-Valve Plus 4] 14 127.26+49.34 32.8623.48 58.36+4.38 21.50+5.93
Al — 1.271 0.103 1.133 0.588
PAH — >0.05 >0.05 >0.05 >0.05

—  JCAHSCE A . STS: 3% [E Mg SR B U2 2% s NT-proBNP : 20 56 A Uiy B 2184 IR BK Wi 448 s TAPSE : = RIEIA A A1 B2 s FAC : T AR 4L
I3 850 PISA « 3 3 SR 2 1T B s EROA : 58U TR RAV A7 0 B A B RVD A0 % WP BEMAS  LVEF : A2 0 B 5 A8 IVED - s i

ik B4 . 1 mmHg=0.133 kPa.
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P<0.05]. RIg6MHMAREL T DR L=
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H Ay 27 0 B A ¥ T8 Hp i R DL R U R A
Lux-Valve Plus 2 ¢ Ji s %) 2 25 %2.(14.29%, 2/14)
¢ Lux-Valve 41 (64.29%,9/14) T [ (P<0.05) . 4%
WARIR , R Lux-Valve Plus 47 TTVR VAT B J§ =
IR 8 AR D RS AR BE A
2.3 AL L3l B S E 45 R

EARATHE ARG 61 H I P 5 RAV A
RVD #J3/(# P<0.05) , Vmax-TV .PG-TV . Vmean-
TV.MG-TV . VTI-TV ¥ 3 jin (¥ P<0.05) , IVCD,
LVEF {70 % FAC TEH B2 (3 P>0.05) . R
6 ™ A B}, Lux-Valve Plus ZH %% Lux-Valve 41 LVEF
B & 384 55 (P<0.05) , LA HE bR M 4 ] 25 5+ 4
T (B P>0.05) . W2, 450N, R
Lux-Valve fll Lux-Valve Plus 17 TTVR & J7 & ¥ =
MR LT 6 A WA ¥ R A A7 0 B AL
A, O B2

3 % it

FE B FEWFA A LuX-Valve ) Lux-Valve Plus
IS 65 A1 R 1) B 2, AN e A MR AR 1)
SCHET =R e 2 T B il o B BOR
(A 0 D 5 FIVRE S TR T T DA 200 i B e R
3 B I By 1B SR s & A2 . Lux-Valve Plus f& 7

LuX-Valve 138 Aili b XPR0REE TR A B 5 T A7
R R TR R N TR IR 2 AR B 0 Bl
KRR BRSO . ARSCHORHE R, IR R AR
FH T LA DUAH T 1 S8 7 TR Dy i e W]
B25 {H Lux-Valve Plus Z1# LuX-Valve 2H ¢ & I
iy o o N 1 = T2 R N e Y T
5, — 7 A B Lux-Valve Plus L FREIME 4
23— A IR A AR AT X A R A B i 2
4 X B —J7 1, Lux-Valve Plus S 8 31 [N #5 Jik
AR AR I AEFRERE AT AR X
RO B HRG AR, 0D R s A o ARBTSE
H Lux-Valve Plus 414 1 il E ARG 14 H K ek
PESHT B L TR R e, 58S LU
FA KON THNEALS 5 = FR 14 VT T B2 A
% , AT e BOR AL B3 w5, Bl e p 0 =R
SRETT I A A2 Rk B 3 SO 4 2 5 R i
U N R L S A S R E 2 A G A 37
Z NI R SRR e AR L @ =
SR 11 55 52 1) o 18 A i /0, 2 1) o i o ) o
BOAT = JRIRERT I d JBE 22 7 5 (@ = SRR A K B
N /1N, JEAFAF AR IR IRAR , B = IR - ot
WS, G A L
SARATHE, A B ETEART 6 AL
FHOEE KM E, Vmax-TV . PG-TV | Vmean-
TV . MG-TV  VTI-TV ¥ 8 2. 3% T, H. P 24 [) G 1
25 5, UL PR IR 0 A B 25 b =R
ML Y S e 2 AR H—F0 o SR, IS A0 %

R2 PHSSE =M EBORTT ARG 617 Ml i 0 sl P S50 B 4551 UL

Table 2 Transthoracic echocardiographic parameters between two groups before and 6 months after transcatheter tricuspid

valve replacement

(ks M(Q,,0,)]

a4 5 n IVCD(mm) LVEF(%) RAV(mL) RVD(mm) FEFAC(%)
Lux-Valve 41 A 14 22.59+3.55 56.64+3.59 162.81+92.30 33.07+6.98 36.24+9.33
ARg6 A 14 23.07+4.76 56.50+4.86 108.14+38.19"  29.36+5.09" 38.64+10.21
Lux-Valve Plus i AR 14 21.50+5.93 58.36+4.38 127.26+49.34 32.86+3.48 39.21+6.75
AIg64~H 14 20.06+5.65 60.00+3.53" 115.93+51.89"  29.35+5.68" 39.36+5.14
S| n Vmax-TV(em/s)  PG-TV(mmHg) Vmean-TV(cm/s) MG-TV(mmHg)  VTI-TV(cm)
Lux-Valve 4] Al 14 91.46+30.63 3.64+2.68 49.29+16.14 1.0(1.0,2.0) 28.67+14.73
ARJF64H 14 121.36+19.47 6.00+1.80" 66.43+17.39" 2.0(2.0,3.0)" 39.23+14.99
Lux-Valve Plus 2] A 14 86.50+27.26 3.58+2.06 48.07+16.03 1.0(1.0,2.0) 22.89+9.53
ARJF64H 14 1153642267 5.07+1.64 62.14+12.98" 2.0(1.5,2.5)" 36.84+6.07"

SRR A, P<0.05; 5 Lux-Valve ARG 6 41~ H H#L L, *P<0.05. IVCD : FIEHHIK A2 ; LVEF : 250 % 5 114380 RAV : 470 S5 45
L RVD : A0 % TP BEREAE s FAC: TR AR AL 20805 Vimax-TV : = 2R 0 (8 1L 370 % 5 PG-TV : =20 KBS 22 5 Vmean-TV : =43
5 RT3 P05 s MG-TV RIS B 22 5 VTI-TV « = R I 37 2 J38 ) [ R
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2% ATk, Lux-Valve Plus 5 Lux-Valve [HI5 77
FURARIT ,{H Lux-Valve Plus Ei A, SR, I-AERT
A B 38 A Lux-Valve Plus, Lux-Valve Plus A&
BNz R S LB U W SR = 5w AN SR N AT 1B |
X R A0 B I RS SR T A A 5 T Lux-
Valve AT LATE i3 i 1T 128 590 126 436 05 A6 £ 2 R A
L AT EE . A, Lux-Valve Plus ANif H F
A 5T K ok A0 S s S A Y R
WM i PR B 456 BB 30 1 =% 85 W ) A e R R
AARACAT B, A TR R O 30 B HER AR A B
TR e A Pk

EFRE Iyl s EEE R W R E e 2
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