I PRAR A 2 2% 2024 4 9 A 55 26 45 93] J Clin Ulirasound in Med , September 2024, Vol.26,No.9 < 713 -

- I PR 5L -

“ N R EERARER S SR = 4B = O B B
DEEIEE A ZRERAEEREEHN
I ge RY I PR (&

200 EaRdE A RS W Xkk b o R

e

Bl

4

W E Bm N TERSE AR (2D-STD B4 52 = 488 74 .0 3h B (RT-3DE) WA O 5 Bl 3l (AF) & 9F
o) REME =R (FTR) (B A7 s A5 A R e BT LG IR N (. a3k T IR Besi2 mBE & 1k AT A&
#1346, o AF A IR FTR # 99 B (A 4H) , AF &3 FE B FTR & 35 61 (B2 ) , 53 35 W R A frl FRe A A 2 41 481 g o HRE
M, WSSO B S8 A BG4 (LAD) (22 E 481 50 80 (LVEF) (47 5 7247 #2 (RAD1) (47 B £ T 42
(RAD2) . =R MEMEFR AR (TVD) =AM P A s BE (TVH) K it s ko 455 (PAHD) | 2D-STT S 54 A7 5 6 A7 301 1 A8
(RASr) 38 0% 78 (RASced) B i 22 399 9% 28 (RASet) | 1 RT-3DE 280 [ 47 b fie KA TR B0 (RAVImax) | die /N2 B B
(RAVImin) M4E T2 FUHEEU(RAVIpre) B BIHESS 7080 (pasEF) & E 5 HEZS 4380 (actEF) JH922 5% . R Logistic FIJH 5047
e AR A I FEE FTR A0 ST 520 B R 5 231 3208 TARRHIE (ROC) R A M 4 S 405 AF & - EEJE FTR 2L
fit, &R F41LAD.LVEF .RADI .RAD2.TVD . TVH } PAH [L# 25 S A Giit 2478 L (1 P<0.001) ., 5% REZH [L4e, A
BZ1 LAD .RAD1.RAD2 J TVD ¥J3% i , TVH # A% , 22 R 39 A e it 2738 L (3 P<0.05) ; 5 A 4 b3, B 240 LAD \RAD1
RAD2.TVD J PAH ¥ 34 & , LVEF X TVH ¥R A%, 22 5 3945 o it 24 8 L (3 P<0.05) . 45 41 RASr. RASed . RASet,
RAVImax .RAVImin RAVIpre .pasEF } actEF W03 22 5344 Gt it 2 L (3 P<0.05) . SXTIRA LLH, A B 4 RAVImax.
RAVImin }2 RAVIpre #3475 , RASr \RAScd \RASct  pasEF J actEF ¥R, 22 S 44 S5 75 X (3 P<0.05) ; 5 A 4 H AL,
B4 RAVImax .RAVImin }2 RAVIpre X475  RASr . RAScd .RASct,pasEF K actEF BIFAR , 22 WA Giit 75 X (3 P<0.05) .
Logistic [ 94347 & 7~ , TVD RASr 2 RAVImin #J287 AF 5 - f (FE B FTR (9700 5752 10 K 3 (OR=1.169 .0.798 . 1.423 ,
P<0.05), ROC HHZ/3 #7578 , TVD \RASr \RAVImin & RASr A RAVImin T AF & 39 8 FTR (19 B2 1 #1440 51
$90.774.0.880.0.900.,0.943, #i&  AFGIFFTR B S LA B4 X UIfe B9, 2D-STIH G RT-3DE A] A1 T iTAl AF
GBI HE FTR B A A MR fe , B B A PR S A

KR A OO, S 4E, S REAUEER , 40 B EEh s SR 0 B RE

[ EES K S IR540.45 [ X HkFRIZED 1A

Clinical value of two—dimensional speckle tracking combined with real-time
three—dimensional echocardiography in evaluating right atrial structure
and function in atrial fibrillation patients with functional
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ABSTRACT Objective To evaluate the right atrial structure and function in atrial fibrillation (AF) patients with

moderate to severe functional tricuspid regurgitation (FTR) by two—dimensional speckle tracking(2D=STI) combined with real—
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time three—dimensional ultrasound (RT-3DE) , and to explore its clinical application value.Methods A total of 134 patients
with paroxysmal AF from our hospital were selected , including 99 patients with mild FTR (group A),35 patients with moderate to
severe FTR (group B) , and 41 healthy individuals in the same period as the control group were selected. The conventional
echocardiographic parameters [ left atrial anteroposterior diameter (LAD) , left ventricular ejection fraction (LVEF) , right atrial
transverse diameter(RAD1) , right atrial longitudinal diameter(RAD2) , tricuspid valve annulus diameter(TVD) , tricuspid valve
leaflet tethering height (TVH) , and pulmonary artery systolic pressure (PAH) ], 2D-STI parameters [right atrial strain during
reservoir phase (RASr) , right atrial strain during conduit phase (RAScd) , and right atrial strain during contractile phase
(RASct) ] and RT-3DE parameters [right atrial maximum volume index (RAVImax) , right atrial minimum volume index
(RAVImin) , right atrial pre—systolic volume index (RAVIpre) , passive emptying fraction (pasEF) , and active emptying fraction
(actEF) ], were compared among the groups. Logistic regression analysis was applied to screen the independent influencing
factors of moderate to severe FTR in AF patients. Receiver operating characteristic (ROC) curve was drawn to analyze the

diagnostic efficacy of each parameter in predicting moderate to severe FTR in AF patients. Results There were significant

differences in LAD, LVEF, RAD1,RAD2, TVD, TVH, and PAH among the groups (all P<0.05).Compared with control group,
the LAD, RAD1, RAD2, and TVD were increased and the TVH was decreased in the group A and group B (all P<0.05).
Compared with the group A, the LAD,RAD1,RAD2,TVD and PAH were increased,and LVEF and TVH were decreased in the
group B (all P<0.05).There were significant differences in RASr, RAScd, RASct, RAVImax, RAVImin, RAVIpre, pasEF, and
actEF among the groups (all P<0.05).Compared with the control group, RAVImax, RAVImin and RAVIpre were increased , while
RASr, RAScd, RASct, pasEF and actEF were decreased in the group A and group B (all P<0.05).Compared with the group A,
RAVImax, RAVImin and RAVIpre were increased in the group B, and RASr, RAScd, RASct, pasEF and actEF were decreased
(all P<0.05). Logistic regression analysis show that TVD, RASr, and RAVImin were independent influencing factors for
moderate to severe FTR in AF patients (all P<0.05).ROC curve analysis showed that the areas under the curve of TVD, RASr,
RAVImin and the combination of RASr and RAVImin in predicting moderate to severe FTR in AF patients were 0.774,0.880,
0.900 and 0.943, respectively. Conclusion Right atrial structural and functional remodeling occurs in AF patients with FTR,
2D-STI combined with RT-3DE can evaluate the right atrial structure and function in AF patients with moderate to severe FTR,
which has good clinical application value.

KEY WORDS Echocardiography, three—dimensional , real-time ; Speckle tracking, two—dimensional ; Atrial fibrillation;

Tricuspid regurgitation ; Atrial function, right

3DE Al AF 49 FTR 3347 525 RIDIAE 643
ML LU PR T B 654 el

BAREFHE

U B 3 (atrial fibrillation, AF) 52— F & UL A% .0
R, GO MR RBUSHC . il AN
PLOAEC B 25 T A R4 Be T, S BLAF B
Gy RAETE Dy A s ) Re I, BRAE IR 58 22 TR AL s

SER I REAR AL (5 AF B85 70 7 R [l A5 B 1k
R AR EY K, R X G ES, Ha
FEAS TR R B B T B M = 223 /2 7L (functional tricuspid
regurgitation, FTR) . I K |- AF 8% & I 5 &% FTR B
REARZ2 AW, (H BE e R, S it A B it — 25 T
L, G R WU R RS T AR &
Jfrp L FTR, I S 50000 n] $d e A AR A7 5, Bl
HH MR . 4 B B B R (two—dimensional
speckle tracking imaging , 2D-STI) FJ JC A8 50 LT A5
1B 5l ARATAT Py AN () o U A 5 SIS = 2 0 Bl
(real—time three—dimensional echocardiography,RT-3DE)
A B B A RO B = 4RSS R 3R A0 B AR T
REAICSH . H B CH T VFAh s A L f 3l ik e
Fe \RGENELLBERE ot i SR A DI e e A, B
AT B I RO R o AR50 H 2D-STTHR 45 RT-

— B4

VEHL 2023 4F 1~11 H TR BE L N B2 0 B & M
AF B35 13449, Horh 3B 70 1], 4 64 1], 4F-1% 35~70 %7,
1 (53.40+7.70) % 5 Hovp AR 45 3152 FTR # 99 il
(A4),AF &I FHEEFTRHF 3501(B4) . W AFs
1 - OFF A 2020 KR 0 55 27 2 (5 B R4S 7 ) b
AFZWFRIE" ;@ =R SO I2 W K o BE A 6 (b
B B A5 68 75 0 Bl PRI ARG A e AR
OFTHE A O KA HEMR R o2 . HEBR bR 1 .
O BRSO AT AR5 s @& I e R MOl R &
PERBK e 2 O BR B A S 1 4 (LVEF)<55%
@AM AR FUARMEDIRETUIEIE S IR AT 45 ;
OEMG T AME )1 R B R A 41 1] Ry X HR
4, HA 5 18 4, 2 23 141, AE 1Y 31~75 % -1 (52.20+
9.83) % . AMWFFE 4R B I 2210 BEZE 1 2 AL (HE



I PRAR A 2 2% 2024 429 A 55 26 55 93] J Clin Ultrasound in Med , September 2024, Vol.26,No.9

- 715 -

45:2024-044-01) , i f A2 i E B B A R E 15

= AR S

1.4 2% . {fi FH§ Philips EPIQ CVX #% {0 22 3% ¥ 7
WAL, X5-1 = e BEK 38 1~5 MHz; BL A& 52 A
YRS RS Qlab 13.0 5 Ab 3 T

2.F B R O B B S BRI 32338 WM M
Vi A F 0P G [R5 3 B O L RS AT 4B 0 s A
i e a1 K = et ik RV TR =
(LAD) , fii Fi} BUF 1T Simpson 15 4 LVEF ; 8 4% .00 22
DU f O VI TR 5 A T BT S s, 00 A o i g e o o &
5 [ By v s 4 B B B0 S A5 s A2 45 72 (RADL) , DL K =
IR IR Fp O i v e A B TR0 B S BN A s
T (RAD2) 5 F0 2R DU i 0o V) 1T A — R4 BT S 7
B 5 A7 3 = R A DA 00 o o 2 S0 i P22 ] £
S B0 R = 2RI EAR (TVD) 5 T vh e % F
T 5 DA — IR A a1, 2 RS- T ) e P s D
R =S A BE (TVH) o T 02 DU 040 1
IO LGB , AR TR AR R A 83 Ry A A
Sk (PAH) o SRAEESE 540 ol JE I MG I A7
fitg, LA_ S H05 8 00 i 3 RO

3.2D-STI S HAREL : e AT F BE T T 7 00 42
g e A%, S A Qlab 13.0 i A0 38 T4 o, vE$%
AutoStrian LA L2, T A7 b O W IR, i i — 200
RPN B0 B TS 34~ A8 CF B TOU AL = R IR A
A By 1t 55 A0 515 I R 5 T B RN A s U R ) B
M) BN B R T I AL Ak . B A it
BT At A A8 (RASY) 8 T8 3 0 22 (RASed ) Al
HEWAR 7 (RASct) , Ho i RAScd Fl RASct 2 D) 4 S 3¢
o VA S EONE I 3 IO HE .

4.RT-3DE S H0R L S G022 PU s O VD T, 9 A
Jr RSS2 48 T 6T S B B S = 4 2 R RS R
g8, REFELL AL S A EE, S A Qlab 13.0
JE AL T ARV, , %48 3DQ Advance R, BURE S B T4
Gy U WU TH , PR A D TE 2, A st ) - 28 ALl 2k, 3K
WA i KA (RAVmax) A i/ NEFR (RAVmin)

KA B a 25 (RAVpre) . A F AL (BSA) Frfk
AR 5 e K 2 LR B0 (RAVImax) | e /N 28 LS 5L
(RAVImin) M6 5T 28 48 2L (RAVIpre) , 11547 5 32
SHEZE B (actEF) (8% 8h HEZS 43 8L (pasEF) . UL &
BB I 3 R BCE- B . A R O s R A
i [H]— A 8 4F T ARG 1) F IR BRI 5 Al

5.6 PR B8 R AR B« A e 9 D7 4R B2 4 P ) AR
% AR A (BMI) (BSA 0 R 46 1R AT SRR (58
i 0 B H i =R

= Gt eEab

i SPSS 27.0 Ge it it R D ves TR, £
2 AR LR 2 07 22 0 B, AL L3R LSD 5
THECTER A kR 2 R PR3 . SR H Logistic
[l U5 43 B 0 6 AF & - JEE B FTR A2k ST 52 i PR 2R
21 5238 B TAEHRAE (ROC) il 28 43 M7 45 S 50 AF
A B FTR B2 WiRLRE . P<0.05 227 A 41t

# =R

— S I R TR A

LB AR O BMILBSA 0 46 T AT K
FE 25 M8 s K H 0 =R L 22 R B g iR B
U

TS HE PR O B R SR

41 LAD .LVEF .RAD1 ,RAD2 . TVD . TVH X PAH
P2 A goit2e i L (3 P<0.001) . 5XF AL 1L
% ,A B4 LAD RAD1 . RAD2 &% TVD #J14 & , TVH 2
R, 2 5 A gei 243 L (1) P<0.05) 3 5 A 4 %,
B#H LAD .RAD1.RAD2.TVD & PAH #J3 5 , LVEF %
TVH ¥R, 2 5 WA %3 2% 5 X (1 P<0.05) .
W2,

= %44 B3 2D-STI #1 RT-3DE S54 H 45

£ 2H RASr. RAScd. RASct. RAVImax . RAVImin,
RAVlpre .pasEF }¢ actEF W22 AT it 5 L (H
P<0.05) . 55Xt R4 4, A B 4l RAVImax, RAVImin

R AUIRIRTOR AL

g R AEI BMI BSA TES LVErES EF5KIE =R Hh =

() (%) (kg/ m?) (m?) (¥ /min) (mmHg) (mmHg) (mmol/L) (mmol/L)

XTHEZ (41) 18/23 52.20+9.83 22.82+2.84 1.71+0.13 80.10+7.45 119.07+6.70 74.12+7.78 5.02+0.27 1.16+£0.24

A4 (99) 53/46 53.03+7.13 23.11+2.95 1.70+0.15 80.46+7.71 118.35+4.80 75.70+6.10 5.05+0.37 1.18+0.34

B4(35) 17/18 54.46+9.13 22.58+3.14 1.65+0.16 81.34+6.99 119.70+3.90 77.11+£6.70 5.05+0.37 1.20+0.33
FIY & 4.697 0.725 0.456 1.365 0.275 0.946 1.935 0.284 0.133
P1H 0.320 0.486 0.635 0.258 0.760 0.390 0.148 0.753 0.876

BMI: {45 f 46 455 BSA : AR M AL, | mmHg=0.133 kPa



- 716 - Il PR AR S S22k iR 2024 4F 9 A58 26 84593 J Clin Ultrasound in Med , September 2024, Vol.26,No.9

T2 ASUR S OB S EE Gots )

20 571 LAD(mm) LVEF(% ) RADI(mm) RAD2(mm) TVD(mm) TVH(mm) PAH(mmHg)
Xf R 2 35.00+3.81 64.05+3.42 31.08+4.91 44.62+6.17 23.25+4.18 8.10+1.20
A 40.54+4.62* 62.65+4.12 38.97+6.58" 52.23+6.78* 26.91+4.71* 6.21+1.51° 34.57+2.62
B4 46.49+3.60° 58.14+4.76% 41.05+7.44 55.75+6.10* 29.62+5.90 5.14£1.21% 39.37+6.32"
Fit{g 68.921 21.828 28.489 30.777 16.774 34.479 -4.371
PIH <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

S IRZH HL#E ,*P<0.05; 5 A 41 HL#E,PP<0.05. LAD: Z2 bR JE 48 s LVEF : 28 B 51 340G RADL : A5 e A A 42 s RAD2 45 i | R AR TVD : =23kl
R EAS TVH : =43RS 04 B s PAH i s ik s . 1 mmHg=0.133 kPa

K RAVIpre ¥4 34 & , RASr, RAScd ., RASct, pasEF & VY | Logistic [n1 I 53
actEF MM, 22 A Gt L (3 P<0.05) ; 5 A 4 LA Z Logistic [71IH 73 #7275 RAD2 . TVD \RASr,

L%, B 20 RAVImax, RAVImin A RAVIpre ¥ 3 &, RAScd .RASct \RAVImax ,RAVImin ,RAVIpre ,pasEF ]

RASr .RAScd . RASct. pasEF } actEF BIF&A%, 2 H 44 5 AFSIF P HE FTR A (1 P<0.05) ;4 ik S5k

it X () P<0.05), WRIME 1,2, A Z K Logistic MIH 3BT, 458 78 TVD \RASr [
®3  KUAP 2D-STUMI RT-3DE S8 HL#4 (s )

ZH 5 RASr(%) RAScd(%)  RASct(%)  RAVImax(ml/m?) RAVImin(ml/m?) RAVIpre(ml/m?) pasEF (%) actEF (%)

XTHRZE 40.51+6.12 24.47+6.08 16.03+4.50 20.64+3.62 11.16+2.00 14.33+2.12 28.68+4.72 22.31+5.60

A 27.92+6.02° 17.77£4.11*  10.40+3.12* 23.52+5.07* 15.23+3.83¢ 18.90+3.64* 23.80+4.18* 18.50+4.74*

B4 18.78+4.70">  14.61+£3.71®>  7.89+3.01* 32.68+6.68" 21.54+3.00" 25.11+4.54 19.58+4.98  16.72+5.10"
FAi 136.260 75.303 62.746 30.352 93.095 86.767 39.465 13.836
P{E <0.001 0.002 <0.001 <0.001 0.013 <0.001 <0.001 <0.001

5 X R LA, 2P<0.055 5 A 4 L6, PP<0.05. RASr: 47 B i A7 N 28 s RASed : 47 b5 8 T BA W A5 s RASct: 47 Bl 5 R 22 s RAVImax: 47 b e K
FRPEEG RAVImin: 47 i/ DA BHEEG RAVIpre A7 B IR T BB B0 pasEF : 7 35 8 shHEZS 50805 actBF : A7 5 E shHEZS 408k

A X5F FR A — {8 REAARAG 3 (55,38 B )RASr RAScd \RASct 43511 43.3% . —28.2% .—15.1% ; B: A 40— 4 (15,45 % )RASr . RAScd . RASct 43 51 Ky
30.7% . —18.1% —12.6% ;C: B4 —E3# (5,42 % )RASr \RAScd \RASct 53514 18.3% .-10.6% .-7.6%
B1 £412D-STIA

A N B — R ARG 2 (5,38 % )RAVmax . RAVmin . RAVpre /35 47 34.3 ml . 15.7 m1,.29.2 ml; B: A 2H— % (1,45 % )RAVmax .RAVmin . RAVpre
43k 39.6 ml.22.4 ml.32.1 ml;C:BZH— % (M5 ,42 %) RAVmax . RAVmin RAVpre 435k 55.6 ml.35.6 ml . 44.1 ml
B2 #4RT-3DER



I PRAR A 2 2% 2024 4 9 A 55 26 45 93] J Clin Ulirasound in Med , September 2024, Vol.26,No.9 < 717 -

RAVImin ¥ AF &I (F & FTR (9% 57 52 i P 28
(¥ P<0.05). W4,
F4  AFS I HEE FTR 1Y Logistic MIH 437

. ALK F Logistic 74 ZHE Logistic 7

' ORMERILOS%A(EXIE P OR(EEILOS%TIfEXME P
RADI 1.045(0.988~1.105) 0.125
RAD2 1.083(1.019~1.150) 0001 0971(0.870~1.082)  0.592
TVD 1249(1.134~1374)  <0.001  1.169(1.013~1.349)  0.032
TVH 0.795(0.602~1.049) 0.105
RASr 0.721(0.638~0.814) 0.001  0.798(0.664~0.959)  0.016
RASed 1236(1.101~1.386)  <0.001  0.987(0.745~1.307)  0.927
RASct 1315(1.137~1.520)  <0.001  1.155(0.876~1.524)  0.307
RAVImax  1339(1.197~1.499)  <0.001  1.026(0.817~1290)  0.824
RAVImin ~ 1.694(1.401~2.048)  <0.001  1423(1.009~2.007)  0.045
RAVIpre  1462(1271~1.682)  <0.001  1.041(0.729~1.487)  0.825
pasEF 0.800(0.719~0.890)  <0.001  0.876(0.741~1.036)  0.122
actEF 0.974(0.930~1.020) 0.262

. .ROC Hh £ 53 B

ROC £ AT 875, TVD \RASr \RAVImin il AF
Aot CEEE FTR AR T i AL (AUC) 23518 0.774
0.880 £ 0.900, R 5 4351 by 82.9% .85.7% .57.1% , F¥
SEE 5300 R 88.9% \74.7% . 92.9% , H: Xt iy 114 45 T (43
W h 19.63% . 23.60 ml/m* & 32.15 mm, RASr B4
RAVImin i) AUC 47 0.943, R 4 88.6% , F5 57 & H
87.9%. UL 3,

1.0
—TVD
0.8 —RASr
—RAVImin
0.6 —RASr% 4 RAVImin
= .
= —SHLk
™ 0.4
0.2
00 1 1 1 1 1
00 02 04 06 08 1.0
1-HE5H
B3 SSEIM ARSI EE FTR ) ROC i E
it i

TR A3 A A M A RE R RO, P e
B 4y R 2 A G S, He v s = A s i 2
LR T IO ORI R Ik s TR i M2 AF SR
B I A X A 28 448 K 5 | ke 1 2 M = 0 I I E 9
2t SRR R AR R E, (A2, &b
17% R8Pk AR B F AT RE & A (R FTR, 1 H
HOX T CEE R FTR S #E1 7 AMRFFARIAIT IR K
f£. Prapan %&"VAFSE K B JE FTR J2& 0 71 5208 Al

FET- S5 AN K45 Ja i 0 57 T PR 28 5 Vijan 2602 X AR ]
TR FTR 8% B U o5 th & U FTR J& & A6 T
A A ST PN R 2R B B FTR X R TR B
A E B, 2D-STLiE i 38 B0 WU 2z 2 3k 4R
150 Wiz Bl B N AR 2R K I AR S S48 RT-3DE Jo e
XA o SR HEAT RS, T DAL AR — Ak i S 25
WEAf A HE 2 BT A Dy D RE , LI PR M (6 © A3 B UESE
BT, ABFSE N 2D-STLHEC A RT-3DE PEAl AF &
JE FTR B 47 s 45 M M B, JF S8 b 57 52 g A
2, LU A I R R T Pl p e 2 5 40

A 5T a5 R, X BR 41 A 41 LAD, RADI1,
RAD2 . TVD ¥ T B4H, TVH & T B4, 22 B ¥ A 453t
2R (4 P<0.05) e h EEFTR B&E AL HY K,
SRIEAY K T 5 R E R AR —
o SRR 5K 5 H L AR B U O\
TS Ay B it - B R 3 ) A O, > = A/ N i T FRUR 2
DIAC RS 35 A X S, FTR B B W 2 i &, —
PR T, A Dl A A7 B A R SRR A
I RE, U R A O MR . F 0= B am 6k
AR [ 4 B bk Il 66 0 0L, &7 s R v 0 i i 6 1
I E R S B A WO IR e AT kS
WA ERE . ARUFFEE R BN, X R AT A 40 RASr,
RAScd. RASct ¥ &5 T B 40, ifii RAVImax. RAVImin .
RAVIpre 4L T B4L, 252 R G242 L (¥ P<0.05),
7R AF G IFp VEJE FTR BE A P K I RE I
SHTIR A AT RS AR R A s A G 18 M AR R
H U ILET 4 Ak K0 BV RS B2 38 fin , S 80H Bk,
WA DIRETE I, FrLk it R o it 1 T g K 8 T g b
ZUEE S R AR B0 B R A A, AT e
i) = JRIEFRUCAR A TR, T8 = R IR 2 4 hi e
ook, s E RO . SR N L L,
K54 G0 U R8T sK-ABR YR A0 = A
HHBE R BB = R AR B 1K
I = I 7K v A2 o = A B i i i, — o A
ERECG G, AT AF 19 & R 0k
PEARER S,

A M 5T Logistic [1] I3 73 #1 . 75, TVD, RASr [
RAVImin ¥k AF & JF v H B2 FTR B9 20 37 52 e K 3R
(¥ P<0.05) . 43 #r Bt A A] 8k b7 4 FTR AR5 1) = 2R
AR FEZRE W TR BT KRRBOAY 7%
Wz 5 A e TR BORSE HAR Y K,
FEOR B INE" . 54, Guta 50 1L AR AF
BEALRS FIRHBEEZ LR, KU



- 718 - I PRAR A B2 2%k 2024 4 9 H 55 26 45 93] J Clin Ultrasound in Med , September 2024, Vol.26,No.9

RAVmin 2 =R IR 1H AR 5207 [ R, H RAVmin Al
SRR IR AR Y Ry = AR S gk ™ B R R A T 2
$0, 2B RAVmin 3G K AT REFECTVD I 5K, il 5 i
AN R PEAS R DN SO AR . A SR A
5 HAARL, Hinojar 55 N JH 2D-STI 434 AF & I
HEFTR B & 4 s UhRe, & M HAGF DI REREAL, A
RAS 20 I8 9 95 AN B 45 Jmy 9 k37 T 181 2%, 3 1
RASr X} AF & JFH E B AFTR (B4 il n B S Y
UM AN A . A 5T % B RASe A AF & 9
FTR B AR R 2R 5 LR 25 R AR .

AWFFE ROC HHZE 5B k7 , TVD \RASr .RAVImin
S RASr 8K & RAVImin #il ] AF 5 Jf 7 . 55 B FTR 9
AUC 43 %124 0.774 . 0.880.0.900 . 0.943 , % B RASr Fil
RAVmin B4 0y H A 5000 A (8 S g o 4307 JE R AT e
2D-STI A] JC A8 0o WLBE A5, 107 RT-3D AN 00 5 45
) JUART B i, W A 5 3 I FH A BT i RS I i 512
PRI, DLk R TS

ARSI R B - O Ry By BEERF 5, HEAR
BN QARG =R Y 75 0 B S5
A5 T AT RFEAS (HTHEPERR ST, iE— 20 20 Bt = AR
P RT-3DE S50 i FE B 152

25 TR AF & 91 FTR S8 & kA 47 454 1 ol
AE 9, 2D-STLHE A RT-3DE A 1] T3FA% AF & 3F
i FTR B & A7 o 45 F R D) BE , HL A 3840 1 1 IR
VNI

S 3k

(1] Ariyaratnam JP, Lau DH, Sanders P, et al.Atrial fibrillation and heart
failure : epidemiology, pathophysiology, prognosis, and management
[J].Card Electrophysiol Clin,2021,13(1) :47-62.

[2]  Gunturiz—Beltran C, Nunez—Garcia M, Althoff TF, et al. Progressive
and simultaneous right and left atrial remodeling uncovered by a
comprehensive magnetic resonance assessment in atrial fibrillation
[J].J Am Heart Assoc,2022,11(20) :026028.

[3]  Yamamoto Y, Daimon M, Nakanishi K, et al. Incidence of atrial
functional tricuspid regurgitation and its correlation with tricuspid
valvular deformation in patients with persistent atrial fibrillation [J].
Front Cardiovasc Med,2022,9(1):1023732.

[4] Cho MS, Cha MJ, Nam GB, et al.Incidence and predictors of severe
tricuspid regurgitation in atrial fibrillation patients without structural
heart disease[J ].Am J Cardiol ,2023,203(7) :288-294.

(ST RUPHUE , -0 V6, FORE  S i = 208 7 0 o) (R AN A3 R AT
M B O D A R RE AT e [T ). vh [l R AR 2
2022,30(5):518-523.

[6] Anwer S, Guastafierro F, Erhart L, et al. Right atrial strain and

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

arrhythmogenic  right  ventricular
cardiomyopathy [ ] |. Eur Heart J Cardiovasc Imaging, 2022,23(7) :
970-978.

No authors listed. Corrigendum to: 2020 ESC Guidelines for the

cardiovascular outcome in

diagnosis and management of atrial fibrillation developed in
collaboration with the European Association of Cardio—Thoracic
Surgery (EACTS)[J].Eur Heart J,2021,42(5) : 546-547.

SR, wk A i FE RO MRS o 75 o Bl P R A A A K
R [J ] P EPEFRAL L, 2021,36(2) : 109-125.

Prihadi EA, Delgado V, Leon MB, et al. Morphologic types of
tricuspid regurgitation: characteristics and prognostic implications
[J].JACC Cardiovasc Imaging,2019,12(3) :491-499.

Tadic M, Cuspidi C, Morris DA, et al. Functional tricuspid
regurgitation, related right heart remodeling, and available treatment
options: good news for patients with heart failure?[ J ].Heart Fail Rev,
2022,27(4):1301-1312.

Prapan N, Ratanasit N, Karaketklang K. Significant functional
tricuspid regurgitation portends poor outcomes in patients with atrial
fibrillation and preserved left ventricular ejection fraction [J]. BMC
Cardiovasc Disord,2020,20(1) :433-440.

Vijan AE, Daha IC, Delcea C, et al.Prognostic impact of severe atrial
functional tricuspid regurgitation in atrial fibrillation patients[]].
J Clin Med,2022,11(23):7145-7155.

BRILL, A5, A1 00, 55 A D IRV AS D RE M = IR i A
W PR U A s PRAIE 5 [ ] i A5 B ¥R 3L, 2022, 12(11)
18-20.

IRz, 2255 RS O3 P VAl A7 B 251 e DR i Tk Je [0 1.
I A 7 B 2 2%, 2022, 24(7) :536-539.

Hinojar R, Fernandez—Golfin C, Gonzalez GA, et al.Clinical utility
and prognostic value of right atrial function in severe tricuspid
regurgitation : one more piece of the puzzle[ J|.Eur Heart ] Cardiovasc
Imaging,2023,24(8) :1092-1101.

Silbiger  JJ.Atrial  functional

tricuspid regurgitation: an

underappreciated cause of secondary tricuspid regurgitation[]].
Echocardiography,2019,36(5) :954-957.
ST R S 2N S = 2 0 B PETAR O B R B
B I UIREME =AM SO A DB S A BUE ST ] T
TEFRZLE,2023,38(11):1127-1133.
Song J, Cho JY, Kim KH, et al.Predictors of progression of tricuspid
regurgitation in patients with persistent atrial fibrillation[J].Chonnam
Med J,2023,59(1):70-75.
Muraru D, Parati G, Badano LP. Does atrial fibrillation affect the
tricuspid annulus 3D geometry in patients without severe valve
regurgitation? [ J ]. Eur Heart J Cardiovasc Imaging, 2020, 21 (7) :
756-758.
Guta AC, Badano LP, Tomaselli M, et al.The pathophysiological link
between right atrial remodeling and functional tricuspid regurgitation in
patients with atrial fibrillation: a three—dimensional echocardiography
study[J1.J Am Soc Echocardiogr,2021,34(6) : 585-594.

(ki B A - 2024-02-16)



