OB AR 2024 9 A% 45 B 9 Adv Cardiovasc Dis , September 2024 , Vol. 45 , No. 9 - 773 -

Bl = -l 3 Bk AE & 0 MBI Y I PR R B i3 R

IR MR RIE
(ZMKFHERSE A, HH 2 730030)

(BE] £CE-HHRBERIE TSR AAMEIER G £ R, B S DGR B3 BRI SR 1 F R
S, B A R IR GGG R P AR ER AL L, B AT T @A R ) A A LA AR A T R R A B B IRAS A
IR R A S B - B RAB A AL B SRR RGN R SR B R — 45K

[ EKER] &S T RABE; AT R I fedede B RS WIRE ; A O FH I E R SN AE T AR E

[ DO1]10. 16806/j. cnki. issn. 1004-3934. 2024. 09. 002

Clinical Application of Right Ventricular-Pulmonary Arterial
Coupling in Cardiovascular Disease

WANG Yi,CHEN Jianshu,ZHANG Xiaowei
( Department of Cardiology ,Lanzhou University Second Hospital , Lanzhou 730030, Gansu , China)

[ Abstract] Right ventricular-pulmonary arterial coupling refers to the interaction between the right ventricle and pulmonary artery,
defined by the ratio of right ventricular systolic function parameters to pulmonary artery elasticity parameters. It has important reference value
in the clinical application of cardiovascular disease. Currently, there are two methods for evaluating right ventricular-pulmonary arterial
coupling : invasive testing and non-invasive examination. This article reviews the clincal application progress of right ventricular-pulmonary
arterial coupling in cardiovascular disease in recent years.

[ Keywords] Right ventricular-pulmonary arterial coupling; Pulmonary hypertension ; Pulmonary thromboembolism ; Tetralogy of Fallot;

Left ventricular assist devices; Cardiac amyloidosis; Aortic stenosis

A28 - 3 JRORS 5 7 o ML 8 s AR oz ]
JWFFERR B T RORME S B 5GTE | R A0 A0 3 - 3 ik
B REAR 4 b B e A 0 =2 Iy BE R Al 30 Jok s =2 T )
KA o DU I A L -l 2l R 13 SR A A 0 28 )
REARZS, Dl PR 1R 7 R 3R B T 0 U 2 3t 2 25 ik Al
B A L 2 - M 3 oA 7 o XL A R s A 1z
HATERR
1 AU E-FHizhfkiEE R REME X

FEAEPDRZS S, A0 3 FoA AR A9 28 4 DT i 52
P AEDR i 60467 B AR X BURK, 2405 S0 S, A
OB ISR Ty 1G5, A 0 BRI Bl Bk 22 1] O 3l 25 A DB
HER AR AR REA U T 5 AR, %
PRIBERFE 2 S 7 A 38 TADAH FL AT T R 520, PRt B
ARHE MG L ENRENSUAA —ERR
P ST BRI G AR BRI A S AR T A
O E - BIKRE S 45 b, RIS A0 0 1 Mg =
Ja Ay Z R AR IR 6 2, 7R AR BIDIRZS T~ 38 Z 1]

EEWA : [{K A APEEE4E (82060080)
BIS1EE . 9k/N 1L, E-mail : xwzhang@ lzu. edu. cn

RESIASI Y, (RIF A M AR WBLRE T,
Ui sh ik & & ( pulmonary hypertension , PH ) B 2> 14 B
AU E H I S A, S 250 O = -l s ik Oo k5
BRI S KR A ORI kRS . E15
BN =N IP I SPINE I F7)) O i XE Sl i | g A7 N BUIE N
A, A AR Sk s, I A O % o, BEE A
O SRS E R R AR A0 a3l
BIRE 5 9 8 — 8y — DR AR B AR S, B A S
PRI S o R, S0 46 R A 3 -t sl ok 45 o I
BT IR RBF S AT T ags, Wk 119000
2 A E-FhEh RS I

ATl Bl KRR S B PEAS 7 23 S0 A A 0 i
ARTNRE S5 A0 2 T U P SR A, R B A
AOSERA AL E O IIRSE. &40
SR T RO M [0 S s A 5 (end-
systolic elastance, Ees) | Fl.0yE 5 7115 S8 [ A 3 3h ik
sHPE (effective arterial elastance, Ea) | Ho{H, Bl Ees/Ea



- 774 -

OB AR 2024 9 A% 45 255 9 Adv Cardiovasc Dis , September 2024 , Vol. 45 , No. 9

PO, Je O 2l s KRR & S hn ™ o IE R 00T
A0 FE -l S kS 5 S8 Bes/Ea IWEIRFFE 1.5 ~2.0
i, A7 0 5 Bl RS A IR A e . Ees/Ea o fH
s D RGN RE S b IR AE PR 2R S8 P TS A
SE TN R, PH SB35 7 Ees/Ea FCE 1 PG, 560
G T T R I B A 5 AR, A A
A Ry — S5O B A RS 00 5 A i R L R A —
FE R SRR o o I G R 2 0 A 5 2 R e v
ORI 3 AELO R SR B TG I B4 0 28

T3 RSk s o RS 0 Bl R R PEA A 5 -fili 2
Wik fe i ARG A T3 1, LI 1o BE 0B B 75 0
2y P F9 15 AR A5 JUL RS 72 P 00 B A A 0 3l
A6 D RE BRT 45 bR L 8 2 B AL AR AR AR UL
I8 RS I A, A0 % % BE 12 Bl S R I i 4
DRedR AL T 25 0. eS8 B 5 O o) K hg
SO AL PRS0 S A S RE, R I = 4
TR A8 B 7 O Bl A PPAl A O S U A D RE A m]
Tk

*1 ARLE-MEBEHEXHR
Ve B AR Nl = -l B kR A S EL FEMITRLE R
AS [ H A A7 B -l 3 &, TAVI 5384y f.3 1) TAPSE/
Alwan 2 (2023) n =404 ( TAVI) TAPSE/PASP %?ﬁﬁﬁELEHWM%%” ks B
PASP Ge43 31| i # Bl
. =20(PH PH H# Ly - ili 3 ik 1f. A , 5 IEH A R AH EE, PH B35 K
Grignola 2 (2021) n=20(PH) TAPSE/<PAP 0 3l 7T I ) K 1008 E A, 5 R X BR A A L H I
n=10( X i) TAPSE/sPAP B i F&AI%
) ; E A 1) PH 583 Ees/Ea Y 2 &A%, MR T 038 %
Simon %™ (2011) n =32(PH) Fes/Ea RAFET B Z IR AT & Ees ?E%B%ﬁ AHXF F 0 FE 5L
KAt I, Ees/Ea & PH 835 TS A0 37 B 7
Tollo 257 (2019 n=52(PH J& Ees/Ea {X TAPSE/sPAP Y Ees/Ea H.75 1 5¢ ¥, TAPSE/sPAP < 0. 31 mm/
ello %5 (2019) CTEPH) TAPSE/sPAP mmHg [ £ 2 3 0 i 2%
Duan 27 (2022) n =205( CTEPH) TAPSE/sPAP TAPSE/sPAP [ R A1% 55 15 7 8 A5 B S B B FU 0 A 6
Chene 419 (2022 n =60( TOF) RVAC/RVESA 5xtHR4LAH L, TOF &% ) RVAC/RVESA S’ /RVESA B & [ 1K, 5
e (2022) n=60( %) S°/RVESA PR il TR {107 B A
=72 26. 4% (BTN GAFAE AT L FE- i 5 4, RVFWS/RVSP i
Stapor 51 (2024) n RVFWS/RVSP H ‘ i anjguﬂﬂ’i L& Hﬂi@ﬁﬂyﬁ%%& & 2
(LVAD) LVAD A Ji5 835 I 1A R B (40 7 0 P
4 0.31 mm/mmHg Sy 47,05 -l g fk K F8 & FHEET , A 35% HIBFFERT
Palmiero %' (2023) n=92(CA) TAPSE/PASP GAAEAT L ISR AR BEVTH 28% FOBFSE XS 5 % 1 0 L5 5E
T2, 1 AEHI I A AR ] R R IR
=4 259 TASV/RVSP [F(% 5 CICU & f& EE B F 1sE T T & MR B HiG
Jentzer 41 (2021) n TASV/RVSP SV/R HIFEARS SEEERENIETRT A AR B
(CICU) TE S
=1147 TAPSE/PASP <0.33 mm/mmHg J& AHF &% i TR
Bok 21 (2023) " TAPSE/PASP i < /e HIRLRATHEE N
( AHF) ARIIEES
=501 ¢ FART, TEER J5 5 3 ) TAPSE/PASP 53 i 2 M3t | 55 58 3 1,
Adamo 4515 (2022) n TAPSE/PASP *Hi’x?z*ﬁll; : JRERE 15330 W2 2, S
(TEER) R PTG W AH 5%

£ TAVL, 2 98 TR RIEE A s TAPSE , IR PRILGR I LFS s PASP , Jili 5 RS 45 5 sPAP, W 45 S0 i 21 Jik 1= s CTEPH, 08 1y A A 28 41 il 5y ok

5 1 s TOF , B9 PUBRAE s RVAC, 47003 THi

I
N

65 RVESA 7 O S WA AT S, = SR 0 W 4 9 2 BE 5 PR, i 3y ke St s TR, = 2R S0 3 5

LVAD, 7202 i B s RVEWS A7 0 ZE 307 B BE R AR s RVSP A7 0 ZE W45 e 5 CA O ILTE B RE AL P 5 CICU 0o LA EEAE M2 479 P 5 TASV, = IR (e 4

Ve fEiz Bld L s AHF, Sl J) 5895 TEER,,

3 A E-FEEKE S 7O M K 80 R A

3.1

BOE-MEikEES PH KA MiEeEE

G MG HIBEEAR

PH 51 A7 O = 5 T FF2E T R, 5 80f 0 & -fifi

Sk HB A, Ak & A A7 O IR AR T
7E Grignola 2" (R RIF 5T v, 118 3 A7 0 S 44 G 2 A0 0L 45
DA R 75 40 310 i st Jk R S 6 s, 245 SR 4L 7 Tz Tt i I,
EHA TR AR Y 5 A 0 5 -l B KRR A A AR — B A
Kk (r=0.60 ~0.76) ., Simon 257 4 A 32 f4i] PH ik
HORTRFE TG LA R BE T 542 52 il B A AR A Ry 28 45
FEAE NI (796 £ 751) d W BE DT ULEE h R B, A

12 FIRFFERT G B T I RAE T %52 T RS AR | it
2% PH 25 1Y Ees/Ea HAHAR T HABM X 2 8 %
4% (0.31 £0.15 vs 0.80 +0.45, P <0.001) ,£7;[H
H53 4T 27~ Ees/Ea HH & PH 5 i A R 15 19
SF HOM P F (HR = 0. 016,95% CI 0. 001 ~ 0. 047,
P=0.02), Vanderpool 2> %} 52 4] PH &4 T 1%
Fis k167 5 WA BTG Y7 A R A 3 Ees/
Ea WEAFE) TR 0920 . RO PR A 0 A0 2 - file
SIKFEE X T PH EE B0 1 AN |l R B0 ) Wy &
BT YA T H A H A6 R



OB AR 2024 9 A% 45 B 9 Adv Cardiovasc Dis , September 2024 , Vol. 45 , No. 9

- 775 -

AR

A 4

A7 A T
LTt

v
R ITT
s
|
Hef
v

o

v

AL 5 U
BTt

v
foEY K
DTk kR

|

%

v

il

v

A

TR AS

Fb - A

A -k AR &

-

VAL 7 ik
EEROIE > AL
v
PG B
VTS AL SERA VPR D5 . TAPSE/PASP
PSR : Ees/Eatt (i RVFAC/RVESA. S/RVESA,
RVFWLS/RVSP, RVFAC/mPAP
v
i PR IS H
v v v v v v
PH Jii i A A RE R PUIBEE ZEUEREREE | R LB

T TAPSE, =S MER AR 5% s PASP , BBl B 47 I s RVFAC, A 02 T BVE AL /0 B RVESA A7 2K
AAITAAR ;S , AR U1 B2 s RVEWLS A5 0 2 17 2 BE G 1) i 728 5 RVSP, 47 0 WL 45 [T s mPAP -2

Bl kI o

B1 AOE-MzhhkEeRE T RIERER

iti e 9 J5 S B AE P A, Il 0L A8 L O 1 it
WK SEATYETH S, SO O =K A0 5Em > 7E
1 I A4 4 ZE M i 3l ik 55 & ( chronic thromboembolic
pulmonary hypertension, CTEPH) 2 ZjmAE b, 24 )5 17 oy
MBI TN BRSO &l
BhK BB JCIEAERE IE 7 AR A . EXT CTEPH [R5 1Y
WF5E WP = IR I 48 B 437 #% ( tricuspid annular plane
systolic excursion, TAPSE ) /fifi 31 fik Y& 4% [ ( pulmonary
artery systolic pressure, PASP) F{H 4 0. 31 mm/mmHg
VE R A o Bt 3l Ik 2 R 5 1 518, Bl 7 45 2R (B
TAPSE/PASP [{H <0.31 mm/mmHg ¥ 8 3 H BiE 3)
Tiif et ARG O BB AL S BB T 45 G R AS B 34 1) L 131
. AE— TGN A 205 ) CTEPH 583 () [ U B
581 R B, TAPSE/PASP Ho{H 5 1L 3 81 ) 5 2 5iAe
TR 5 AH DGR, ) 1 4F By Bl D5 45 R 1 78 TAPSE/
PASP (B 5 ImARA R IR EHIC, X T CTEPH &
&, TAPSE/PASP LU E 5 lfe R P i 1) 7™ B e B b e 1B
N DERTAE I S S N SN i s R
CTEPH pi2ifd & b ol R BEA T 1 IO FE 1 70 )2 I
TE TS KT
3.2 ALE-FEKEE SRS NKE

HIE TUBAE (tetralogy of Fallot, TOF) 21l bR _F—

T2 PR S A O E , el R R B Tl A O = i
BB ISR, Latus 25 %% 72 %352 FARIAT7 Y TOF
BEWFE LI, TOF A J5 -3 38 i A7 704 0 % -l 2
WKRHA , 2 540 B JI6eR AT & TOF R AHE, iF
FEE R Ea/Bes AR AE 2y 450 2 -l 3l Bk A% & 24K,
VAL 24 BIPEA AT O ZEY R TOF AR J5 B 1A 0= - il
SIKFR G AR BRTES T2 B T M4 )5, Ees H
FERA T A9 (0.24 £0. 18) mmHg/ (mL-m” ) # )il &
(0.47 £0.39)mmHg/(mL-m”) (P <0.01) ,Ea g5
PRETFH(0.50 £0.28) mmHg/ (mL-m”) 3% (0. 72 +
0.48)mmHg/ (mL-m*) (P <0.01) , {H {514 512
Ea/Ees HAR IR WAL, LiRWFFE 4584878 TOF R
Je BB B A O 28 -t 20 Jhk R HE 5 IR A8 O AR A5 31 W I ek
7 TOF A J5 8 F WA R 100 f5 0 5 i A —
MR F35b, TOF HAsfm] TR 7 Lk 8% 470
BN B G WAFTE R . FEIEZ 4 =R Y] 1
B TOF 85 2 B & i A O = -flish ik ok
¥4 (Ea/Fes HAEHA 2.0 +0.8 FFFE 3.7 £4.1), 7F
ez 20 HEY BRI TOF B, B0 %-
ity 2y Jok 2% 8 B DR 25 DU BH I 4035 (Ea/Ees FUAHFRL. 6 +
1.0 FF&%0.9£0.6,P =0.04) , Cheng 2 " 54500
Z= 1 R 75 Ak 4> 3% (right ventricular fractional area



- 776 - OB AR 2024 9 A% 45 255 9 Adv Cardiovasc Dis , September 2024 , Vol. 45 , No. 9

change, RVFAC)/f .0 & IX 45 K ¥ m 1 ( right
ventricular end systolic area, RVESA ) F = 4 3¢ ¥4 i 45
W& {H 2 3 3 E ( peak tricuspid annular systolic
velocity, S”)/ RVESA {45 .0 % -lili sl ikl & 2 8k
T HT 5T, TOF AR )5 B # RVFAC/RVESA K S’/
RVESA #4101 {5 BEAK, 4878 28 J 3 AE 7 B B A5 0
-SRI G AR, BT =4 0 sh K e =4
BRI B P 0 Bl ] RE SRS T e A PP AG A O 2 -l
SifkHE A, Vitarelli %5 FERFSE & 8L, TOF A J5
P = A0 2 5 00 A B0 % = - A 0 2 TR AF ( three-
dimensional right ventricular area strain,3D-RVAS) 5 1F
X BRZH A e W] R R B, ROC 43 1 45 R 175 > 3D-
RVAS/RVSP 3D-RVLS ( = 4 45 .0 = 2\ [m] bij 25 )/
RVESA Fil 3D-RVAS/RVESV ) FLAH 4351 49 0. 31%/
mmHg 0. 57% /mmHg F1 0. 86% /mmHg i, H 31 5
TOF {75 AR J5 1z gy i} 5 52 51 1) Uk 2350 2 91% |
88% A1 88% 55703 N 81% 81% H179% o
3.3 ALE-MaEESECERHBEE

2o = i Bh 35 B (left ventricular assist devices,
LVAD) & H Al FH 2R I6 97 4 AR W0 07 52 98 1) A 308
B AT R, ZERLA LVAD [ A0
U R A R T, A D A R BOZ R B L
THEERNZ —, KRADEA LVAD K8 AR
HILMA RECA O E B ER T, KT
WG, AR A A 0 28 Il Sl Do 5 Dk DAk 1 38 SR 0
ThRE LA o8 A8 o I 0 1S et B A B i K
TAPSE %450 ) e 45 b 2 B TR PPAL LVAD AR J5 &
AR Im RIS S 2t A O 2 8 1Y A KU, fEL%E
T A TS A TG R . Stagpor 2 FE X
LVAD A Jg & #t 47 iy U5 vh W g3, i i A0 == i
B EEY 1] W A (right ventricular free wall longitudinal
strain, RVFWLS ) /4 0> & U 45 & ( right ventricular

SR I R A (2 J i v T H At B — AR PR A A O
FEINREIISEL . WL HT4E R 78 RVFWLS/RVSP <
0.28% /mmHg BETE 1 FENHRRILTR A0
e M FE AT U B - i ) ik R AR A 3 RVEWLS/RVSP >
0.28% /mmHg 1) & ¥ W] B Fh 5. L, 450 % -l 3
WIS TE LVAD AR T IEAG A o 87 75 40 iy Sz R
J& T 0G5 T RA EE IR S E N E
3.4 ALE-FizBEE5OEERETE

D ETE R FEAS M ( cardiac amyloidosis, CA ) J&—Ff
7 E P TR R R O LB, S b ANV R T A AR T
YRR O WLAN AN TORR BT B, TR R ) B 3R 3
JULE A0 2 BE 3 L e 3800 = B OO P BRI, Wi 4 g

TIFR A ST MmO R CA AL
LEH T I REZ BB L . CA JRETEAEATAE
ALl Sk RS B G . TAPSE/PASP {1 g 144
O E- S G e bRz —, H TS 7E Ik R 45 3
JUE R Palmiero 45 X CA R 11 B s 0L
ZEWFFEH & B, L TAPSE/PASP < 0. 31 mm/mmHg ff:
NG E- KRG RS B FEEE,35% 1) CA i
B O EN S KRS ISR . HHE T TAPSE/
PASP=0. 31 mm/mmHg [ 8, 470 % -l 3l bk 2% 4%
B CA SBE WA e FET 5K R B A LN A i il 74 Ok i
PRI i R A A 0 2 D RE WY f AT, LAt g S A 0 &
Wi I RERY S 4L, I TAPSE [RVFAC %53t B HA 1 %
io AO=E-Ilsh bk R A& B 1A A A7 R ] 5
Ao BRI CA o J B 0 T Bl 8 i W iU
AAREEE S, T HEIRRBIEE R, 0= -
SIS BEDRVEAL CA B O I PR RS hREAR
A, CA SRR O MBI HE T2 38 (0 S7 F50 PR 5, AT
PRV CA A& F CA JBE o 1 A M o
3.5 AUE-fishkEE S5 EohkRE

FEBh k%S (aortic stenosis, AS) 2 Z4F AFEH
WO EE R Z —. &8 E3hkRE AR
(transcatheter aortic valve implantation, TAVI) Il F& i
FHEAS AS JRIT HEA TR . AS AT (5 % 220
BERGIE BRI AL, 3 B0 B X R 4
FFINREZ L, I A B S5 R 2 A B IREZ L A L
H-MSh KR A o X FEE AS B, TAVI J5 1]
fR R AU A U TE AL PR BH . A0 2 - il 3l ik 2k 4
B A AS W5 1E 09 A Wr i 8 A A 3 0 AN RO
JE L H REOR 22 I RAT 5T 45 B R, A
F M KHE S5 TAVL G A4 AL T A 54
Alwan %5 SR B, AS [ TAVL Fi EAEFEAT D %
Sk RS 1Y, HAEARS 1450 M HIm I TR B 5
(JH%&)5 HR =2.06,95% CI 0.97~4.37,P =0.060)
X TAVL 5 BE AT A 1 R BEDT S R B, R AEO
MAEBRFET- AT AT 20. 7% & EA O = -l
KRG o (EAFTE R, W0 B A0 3 -l sl ik
FREIRASTE TAVI J5 R A28, A 35. 1% WA 0 = -
i sl kR A A B TE TAVE R J5 23U 47O -3l ik
AR . BRI GRS REE AS B WA 0%
DIREREARTE TAVI RS REAG 3 — & R ek . Eleid
SIS AR L AS S5 TAVI RIS B %) o
T A OB A A B MR 3 2k, 45 2] B 7e
TAVI Ji5 b 20 2 Jig 5ar I8, 470 35 D e A %
L E- S KRG BRI BE , i = BT
ElH(16 £7)mmHg-mL EJ+Z (18 +7) mmHg - mL,



OB AR 2024 9 A% 45 B 9 Adv Cardiovasc Dis , September 2024 , Vol. 45 , No. 9

<777 -

P=0.04] TAPSE [ H (9.5 +2.0) em/s AN E
(10.4 +3.5) em/s, P =0. 01 ] Jiili fiL 45 BH 7 5 A%
[ (194 £113)dyn-s/ecm’ ,P =0.03],
4 REERZE

TENG RS B, A0 3 - il 3 Jok R A B B O
TP O A T LR WG B PR 0 5 S0 o 1 b PP A A
(O -t Bl DR G R T B O L A8 RR A Y TS L
A EEAIE R R S, AT S IR s A B U3 v 16 iR
H JEGYNR R RE 8 Tl RIA YT R GE I I B
F FAE R A RN A O % - Bl S KR A 1 S As e, (3
PRI BB ETE G R i A — 2 R BR e, S
OB ESFETCAIR A e bs H BT S 31 Z B H B AES
Je PRI AT 5 1 — 25 W 2 7O I8 6 e i 7
o, SRR B 1E A — B0 A5 0 == -l S ko 5 AR
SRR A BRI R S5 (8 1 A O 3 -l 20 korss
G YA, IS AL IR ARG T ek

& % 3¢ #k

[1]  Mercer-Rosa L, Yang W, Kutty S, et al. Quantifying pulmonary regurgitation and
right ventricular function in surgically repaired tetralogy of Fallot:a comparative
analysis of echocardiography and magnetic resonance imaging [ J ]. Circ
Cardiovasc Imaging,2012,5(5) :637-643.

[2]  Mitchell JR, Whitelaw WA, Sas R, et al. RV filling modulates LV function by
direct ventricular interaction during mechanical ventilation [ J]. Am J Physiol
Heart Circ Physiol ,2005,289(2) : H549-H557.

[3] Boulate D,Mercier O,Guihaire J, et al. Pulmonary hypertension ; basic science to
clinical medicine[ M ]. Switzerland ; Springer International Publishing,2015.

[4] Alwan L,Tomii D, Heg D, et al. Impact of right ventricular-pulmonary arterial
coupling on clinical outcomes in patients undergoing transcatheter aortic valve
implantation[ J]. Cardiovasc Revasc Med,2023,56:27-34.

[5] Eleid MF, Padang R, Pislaru SV, et al. Effect of transcatheter aortic valve

coupling [ J]. JACC

replacement on right ventricular-pulmonary

Cardiovasc Interv,2019,12(21) :2145-2154.

artery

[6]  Grignola JC,Domingo E,Lépez-Meseguer M, et al. Pulmonary arterial remodeling
is related to the risk stratification and right ventricular-pulmonary arterial
coupling in patients with pulmonary arterial hypertension [ J]. Front Physiol,
2021,12:631326.

[7]  Simon MA,Kosaraju V,Deible C,et al. 16 Right ventricular-pulmonary arterial
coupling is an independent predictor of outcomes in pulmonary hypertension
[J].] Heart Lung Transplant,2011,30(4) :S13.

[8] Tello K, Wan J, Dalmer A, et al. Validation of the tricuspid annular plane
systolic excursion/systolic pulmonary artery pressure ratio for the assessment of
right ventricular-arterial coupling in severe pulmonary hypertension [ J ]. Circ
Cardiovasc Imaging,2019,12(9) :009047.

[9] Duan AQ, Li X, Jin Q, et al. Prognostic implication of noninvasive right
ventricle-to-pulmonary artery coupling in chronic thromboembolic pulmonary
hypertension| J]. Ther Adv Chronic Dis,2022,13.:20406223221102803.

[10] Cheng S,LI VW,SO EK,et al. Right ventricular-pulmonary arterial coupling in
repaired tetralogy of Fallot[ J]. Pediatr Cardiol ,2022,43(1) :207-217.

[11] Stapér M,Sobczyk D, Wasilewski G, et al. Right ventricular-pulmonary arterial
coupling in patients with implanted left ventricular assist devices[ J]. Hellenic J

Cardiol 2024 ,77 ;44-53.

[12]

[14]

[15]

[16]

[17]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[29]

Palmiero G, Monda E, Verrillo F, et al. Prevalence and clinical significance of
right ventricular pulmonary arterial uncoupling in cardiac amyloidosis[ J]. Int J
Cardiol ,2023,388 :131147.

Jentzer JC, Anavekar NS, Reddy YNV, et al. Right ventricular pulmonary artery
coupling and mortality in cardiac intensive care unit patients[ J]. ] Am Heart
Assoc,2021,10(7) :e019015.

Bok Y, Kim JY, Park JH. Prognostic role of right ventricular-pulmonary artery
coupling assessed by TAPSE/PASP ratio in patients with acute heart failure[ J].
J Cardiovasc Imaging,2023,31(4) :200-206.

Adamo M, Inciardi RM, Tomasoni D, et al. Changes in right ventricular-to-
pulmonary artery coupling after transcatheter edge-to-edge repair in secondary
mitral regurgitation[ J]. JACC Cardiovasc Imaging,2022,15(12) :2038-2047.
Vonk-Noordegraaf A, Haddad F, Chin KM, et al. Right heart adaptation to
pulmonary arterial hypertension ; physiology and pathobiology [ J]. J Am Coll
Cardiol ,2013,62 (25 suppl) : D22-D33.

Lahm T, Douglas IS, Archer SL, et al. Assessment of right ventricular function in
the research setting : knowledge gaps and pathways forward. An official American
Thoracic Society research statement[ J]. Am J Respir Crit Care Med,2018,198
(4) :el5-e43.

AR, RRAR AR, S5 A0 3 -l 3l KR 3 il 30 ik e T 6 5 2R A TS
EIEBTFET]. RS AR R ,2019,39(1) :62-65.

Kubba S, Davila CD, Forfia PR. Methods for evaluating right ventricular function
and ventricular-arterial coupling[ J]. Prog Cardiovasc Dis,2016,59(1) :42-51.
Mccabe C, White PA, Hoole SP, et al. Right ventricular dysfunction in chronic
thromboembolic obstruction of the pulmonary artery: a pressure-volume study
using the conductance catheter [ J]. J Appl Physiol (1985),2014,116 (4) .
355-363.

van Wolferen SA, Marcus JT, Westerhof N, et al. Right coronary artery flow
impairment in patients with pulmonary hypertension[ J]. Eur Heart J,2008,29
(1) :120-127.

Bede B, B R AR A0 3 -l Bl AR £ 16 M 30 K e T e g 197 P 3
[J]. pAEE2E 2R3k ,2022,13(6) :1051-1056.

rRHE I 2 2T R 27 3 2 iR 8 5 T L 2201, o T 1 O A 2 W % [
xR 78 55 T LS A 2 0 2, T i A 2 5 T 10 A5 B YR DM AL
A, Hh [ Sl kR S T SRS R B (2021 R [T]. s AR R AR AR, 2021,
101(1) :11-51.

Leurent G, Auffret V, Donal E. Right ventricular-pulmonary artery coupling:
a simple marker to guide complex clinical decisions?[ J]. JACC Cardiovasc
Interv,2022,15(18) :1834-1836.

Vanderpool RR, Hunter KS, Insel M, et al. The right ventricular-pulmonary
arterial coupling and diastolic function response to therapy in pulmonary arterial
hypertension[ J]. Chest,2022,161(4) :1048-1059.

PR I 2 ST R 2 43 iR 8 5 T L 2201, oo T 1 T I 2 W % 2
Gy iR 285 i ML AR B 2, 4 [ i 2 5 I 10 55 By 12 PO A 4.
il Ae A FERE 2R S BB dE M (1], P AR R 2%k, 2018, 98 (14) .
1060-1087.

Bartnik A, Pepke-Zaba J, Hoole SP, et al. Right ventricular-pulmonary artery
coupling in chronic thromboembolic pulmonary hypertension|[ J ]. Heart, 2023,
109(12) :898-904.

Latus H,Binder W, Kerst G,et al. Right ventricular-pulmonary arterial coupling
in patients after repair of tetralogy of Fallot[ J].J Thorac Cardiovasc Surg,2013,
146(6) :1366-1372.

Vitarelli A, Miraldi F, Capotosto L, et al. Comprehensive echocardiographic
assessment of right ventricular function, pulmonary arterial elastic properties and
ventricular-vascular coupling in adult patients with repaired tetralogy of Fallot:
clinical significance of 3D derived indices[ J]. Int J Cardiovasc Imaging,2023,
39(9) :1631-1641.

(%55 786 TT)



- 786 -

OB R 2024 £ 9 HEE 45 B 9 W Adv Cardiovasc Dis , September 2024 , Vol. 45, No. 9

[27] VTR, A SO, 7S B 5B BR B RN 220 = SR H I RE A HEJRE [T ] vpr 4
B AR AR ,2012,21(2) :171-174.

(28] XUZA:, TKI%, sk, 55, BEATIBBRIMZE BB BRI S0 R 3 Bk 45 4 AE
A PRI 8 72 2O VA3 2 1A T H 5 i = TR 2 i 2 A O 1
L] I AR 7 R 2%, 2023 ,25(6) 1423429,

[29] Ancedy Y, Ederhy S, Jean ML, et al. Does layer-specific strain using speckle
tracking echocardiography improve the assessment of left ventricular myocardial
deformation? A review[ J]. Arch Cardiovasc Dis,2020,113(11) :721-735.

[30] Ran H,Yao Y, Wan L, et al. Characterizing stenosis severity of coronary heart
disease by myocardial work measurement in patients with preserved ejection
fraction[ J]. Quant Imaging Med Surg,2023,13(8) :5022-5033.

[31] Tagliamonte E, Sperlongano S, Montuori C, et al. Coronary microvascular
dysfunction affects left ventricular global longitudinal strain response to
dipyridamole stress echocardiography :a pilot study[ J]. Heart Vessels,2023,38
(4):470-477.

[32] Ran H,Zhang PY, Zhang YX, et al. Assessment of left ventricular myocardial
viability by 3-dimensional speckle-tracking echocardiography in patients with
myocardial infarction[ J].J Ultrasound Med,2016,35(8) :1631-1638.

[33] Ran H, Zhang PY, Fang LL, et al. Clinic value of two-dimensional speckle
tracking combined with adenosine stress echocardiography for assessment of
myocardial viability[ J ]. Echocardiography ,2012,29(6) :688-694.

[34] Tschope C,Senni M. Usefulness and clinical relevance of left ventricular global
longitudinal systolic strain in patients with heart failure with preserved ejection
fraction[ J]. Heart Fail Rev,2020,25(1) :67-73.

[35] Onishi T, Saha SK, Delgado-Montero A, et al. Global longitudinal strain and

global circumferential strain by speckle-tracking echocardiography and feature-
tracking cardiac magnetic resonance imaging: comparison with left ventricular
ejection fraction[ J].J Am Soc Echocardiogr,2015,28(5) :587-596.

[36] Roemer S,Jaglan A, Santos D, et al. The utility of myocardial work in clinical
practice[ J].J Am Soc Echocardiogr,2021,34(8) :807-818.

[37] Mutluer FO, Bowen DJ, van Grootel RWJ, et al. Left ventricular strain values
using 3D speckle-tracking echocardiography in healthy adults aged 20 to 72
years[ J . Int J Cardiovasc Imaging,2021,37(4) :1189-1201.

[38] Russell K, Eriksen M, Aaberge L, et al. A novel clinical method for
quantification of regional left ventricular pressure-strain loop area:a non-invasive
index of myocardial work[ J]. Eur Heart J,2012,33(6) :724-733.

[39] Manganaro R, Marchetta S, Dulgheru R, et al. Echocardiographic reference
ranges for normal non-invasive myocardial work indices:results from the EACVI
NORRE study[ J]. Eur Heart J Cardiovasc Imaging,2019,20(5) :582-590.

[40] 5 Ul PR, AF. A O NUS B AR 0 72 jiT B SO A8 R 200 &
Wi HRERIZ WA (B[ T] . P R PR 2 187 2%, 202331 (4) :349-355.

[41] van der Bijl P, Vo NM, Kostyukevich MV, et al. Prognostic implications of
global, left ventricular myocardial ~work efficiency before cardiac
resynchronization therapy[ J|. Eur Heart J Cardiovasc Imaging,2019,20(12) :
1388-1394.

[42] Butcher SC,Fortuni I, Montero-Cabezas JM, et al. Right ventricular myocardial
work ; proof-of-concept for non-invasive assessment of right ventricular function
[J]. Eur Heart J Cardiovasc Imaging,2021,22(2) ;142-152.

KA B 3:2024-03-19

1111111111111 1111111111111 1111111111111 1111111111111 1111111111111 1111111 -1

(L#EE 777 T1)

(307 P, RL4H, J R, 45 oh 20 5 il 2B B A e 3 R R ITPAN S A IR K
41(2023 48) [J]. P EFEFF 44,2023 ,38(8) :799-814.

[31] Molina EJ, Shah P, Kiernan MS, et al. The Society of Thoracic Surgeons
Intermacs 2020 Annual Report[ J]. Ann Thorac Surg,2021,111(3) :778-792.

[32] Wang TS, Cevasco M, Birati EY ,et al. Predicting, recognizing, and treating right
heart failure in patients undergoing durable LVAD therapy [ J]. J Clin Med,
2022,11(11) :2984.

[33] Tran T, Muralidhar A, Hunter K, et al. Right ventricular function and
cardiopulmonary performance among patients with heart failure supported by
durable mechanical circulatory support devices [ J]. J Heart Lung Transplant,
2021,40(2) :128-137.

[34] Ruiz-Cano MJ, Morshuis M, Koster A et al. Risk factors of early right ventricular
failure in patients undergoing LVAD implantation with intermediate Intermacs
profile for advanced heart failure[ J].J Card Surg,2020,35(8) :1832-1839.

[35] Garcia-Pavia P, Rapezzi C, Adler Y, et al. Diagnosis and treatment of cardiac
amyloidosis:a position statement of the ESC working group on myocardial and
pericardial diseases[ J]. Eur Heart J,2021,42(16) :1554-1568.

[36] Fagot J,Lavie-Badie Y,Blanchard V,et al. Impact of tricuspid regurgitation on
survival in patients with cardiac amyloidosis[ J]. ESC Heart Fail,2021,8(1):

438-446.

[37] Kazimierczyk R,Kazimierczyk E,Knapp M, et al. Echocardiographic assessment
of right ventricular-arterial coupling in predicting prognosis of pulmonary arterial
hypertension patients[ J].J Clin Med,2021,10(13) :2995.

[38] Généreux P,Pibarot P, Redfors B, et al. Staging classification of aortic stenosis
based on the extent of cardiac damage [ J]. Eur Heart J, 2017, 38 (45):
3351-3358.

[39] Asami M, Stortecky S, Praz F, et al. Prognostic value of right ventricular
dysfunction on clinical outcomes after transcatheter aortic valve replacement[ J].
JACC Cardiovasc Imaging,2019,12(4) :577-587.

[40] Schewel J, Schmidt T, Kuck KH, et al. Impact of pulmonary hypertension
hemodynamic status on long-term outcome after transcatheter aortic valve
replacement[ J |. JACC Cardiovasc Interv,2019,12(21) :2155-2168.

[41] Sultan I,Cardounel A, Abdelkarim I, et al. Right ventricle to pulmonary artery
coupling in patients undergoing transcatheter aortic valve implantation [ J].
Heart,2019,105(2) :117-121.

WA B :2023-12-30



