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Abstract

Objective: To evaluate the changes in left ventricular systolic function before and after transca-
theter radiofrequency ablation (RFCA) in patients with atrial fibrillation (AF) by applying three-
dimensional speckle tracking imaging (3D-STI). Methods: Thirty-one patients with paroxysmal AF
(PAF group) and 32 patients with persistent AF (CAF group) who underwent RFCA successfully,
and 30 healthy volunteers (control group) were selected. All three groups completed echocardio-
graphy before and 3 months after the procedure, and 3D strain analysis was performed on the ac-
quired images to obtain the overall longitudinal, radial, and circumferential strains of the left
ventricular myocardium (GLS, GRS, and GCS). The differences in the parameters between the three
groups and the preoperative and postoperative differences between the PAF and CAF groups were
compared. Results: Compared with the control group, e' and E/e' increased and GLS decreased in
the PAF group before surgery, while E and E/e' increased and LVEF, GLS and GCS decreased in the
CAF group, with statistically significant differences (P < 0.05). Compared to the preoperative pe-
riod, e', GLS increased in the PAF group (P < 0.05) and E/e' decreased and e', LVEF, GLS, GCS in-
creased in the CAF group (P < 0.05). Conclusion: In healthy volunteers, LV systolic function was al-
ready impaired in AF patients; RFCA was effective in reversing LV remodeling and improving LV
systolic function in PAF and CAF patients; 3D-STI was effective in early evaluation of small changes
in LV function.
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1. 5]

O 5 Bz (atrial fibrillation, AF)& s Hh s i LI P O AR, T sl Ae T DR 5™ B R E .
AF JRIT 1) H IR O R[], PUOER T 4 2 R, B B RSB R IE ST 80R
TRAE T OB IR TT TP A . A AR B 20 T4 80 AEARHE N A T = B O R E NG BRI R, &
HILHERRIE, W4 C&RATINH TR, Bz tEfE SR 7 HE[2]. AF o] 2E00 M4
Dise i Aett, BRI AR 2 RIR T2 5, 2 =B FEUD, Rl 4 58 S it (radiofrequency catheter
ablation, RFCA)R J5 /& % 45 M R ThREMI ARk, T 22 = T RE VPN XS IR PR U N B2 . = 4EBE 2B B AR
(three-dimensional speckle tracking imaging, 3D-STI) &7E - 4E Bt B G LAl -, S56 7 =4 m .0
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Ji 3D-STI ¥4 AF X 00 I B K 8400 12 RFCA RiTJ5 AF 5B 4 O TN RE AR L.
2. #EREHE
2.1. BARETR

G 2021 4 12 H~2022 4 6 H 15 5 K5 B EE Fi 0 A FHEAT RFCAVRIT DI AF 8.3 63 44,
FLHp RSP AF (continuous AF, CAF) 32 1l (CAF £H) 53 1% 16 i, 4F 1% 39~76 %/, “F-#44F 114 (58.9 £ 8.3) %/
B ¥ AF(paroxysmal AF, PAF) 31 7l(PAF 4), J3E 16 i, i 40~67 &, V¥4 (56.5£7.5)% .
PINFRAE: 1) ShriER) 12 SHCL LR B FRGO BB > 30 s Bon 0, THEMNES P
AUAHLN RR [AJHA[6]. 2) FF& (2020 4 W O I 2 23 ARG O JIE AR 22 & VR 1 E (10 AF 312
WrFIVE T 16 ) % T PAF Al CAF (2 WrkrvE[6]. PAF: fERGIG 7 RN EATA LB T 1. CAF:
FRamf s 7 K, BAEAE>T KRG HEREAEBREA) 2 k. HbaiE: 1) S0 O IEE
Wi~ DWUR BRI 58 AT RS BET R 2) AIFEIREAS. WL, S RES
WAEEmEE; 3) ZHREREGFREANE, LIRS =45 BB RGHEARE R EE . HIMNER
30 i fi FEARAS ZAE XTI, S 13 9, 4E#D 32~78 %, FHIMERR(54.7 + 10.9) %, LR L. &
LA | o FL RN 22 o 75 0 3 BT 2 R R S 5 o SR R 2 R AT 4k K = 4l LB R A
KRG ZAAT g R =g O R E A . SRR G SR RS, BT SR 5 AT T
S A= .

22. U&/EF*

{f ] PHILIPS EPIQ 7C B2 ¥t 2 Wi, Ml S5-1 4R k(BRI 1~5 MHz) & X5-1 %
IR L (RN 1~5 MHz). ERO R, g 85 -Pipipik, BCEMEML, B S5-1 %HlEE, HiiaE
HOVRFE , T 55 2c O = KR DI TN &, &7 5K A I 42 00 % P9 4% (left ventricular end-diastolic diameter, LVDd),
Wi AR A 22 0 58 9 42 (left ventricular end-systolic diameter, LVDs), T-Co2 DU s ot T &, A5 22 2 )
B R AT 5K 5L I I VAT 04 A2 37 % (early diastolic transmitral velocity, E). 47 3R 3 IfiL 375 141 970 % (late dli-
astolic transmitral velocity, A), TH5 E/A, & 5 L &7 5K H E o v 7] (deceleration time of E, EDT),
2H 2R 22 I B A IR AT 9K O WL 32 513 FE (early diastolic tissue velocity, e'), 437l & 2RI IR
ARG EE, FEE. HUEE 4 ML e, SROFIME, TR Ele. SRERDIHLE] X5-1, TSR,
TR DY N T N IE M I A = N, S = 4B, Full Volume A FENEAE A, BT
ANOEIAA, WRRATEE E, VEEE BT, REEE, UL DICOM g fifit, LUME RGBS .
¥ EME S Tomtec TAFR, GHGEM ) =4EE1E, J&3h 4D LV-Analysis 3 #4774, B B34 o0
ENEE, BEBTTFIMBIE, KO BRI M 235 e 0 = & IR AIHAFA(LVEDY), o Wi
KIABBULVESVY), O EF KA IR RIEE(LVEDVI) J /2 U S 5t 43 B (LVEF), [ 375 A2 O &= 3 4k
A f2m) . |8 JE B4 (global longitudinal strain, GLS; global radial strain, GRS; global circumferential strain,
GCS) (MLIH 1).

23. YTk

R SPSS 26.0 A HAE HEATA0HT, THECR B LV E 43X L) FoR, HBCRHA 2 Ase: THEPRbR A

YR+ AREZE(X £8)RR, ITIEASTERLS, PR SR FIMOIAEA t K55, 240 Al L BCR H L R R 7

Z08r, P < 005 BIRERFG Y= N, %4 GLS ) ROC HiZk, BEHLIEE 30 53 RN A
Bland-Altman 34T — MR .
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Figure 1. GLS curve of left ventricle (a) GLS in control group was normal, (b) GLS in PAF group was decreased, (c) GLS in
CAF group was significantly decreased
1. ZoibE GLS phk(a)tBBLE GLS IEE, (b) PAF 2B GLS UK, (c) CAF 4H GLS EZE K
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3. &R
3.1 —RARSHELE:

5 PAF 4 Eb%:, CAF 4L0R NG it 7 (P < 0.05), XFHH4L. PAF 411 CAF =4 5%,
Al RS AR EBTRE. SR BEPRR B RS T 2 (P > 0.05) (WL 1)

Table 1. Comparison of general data parameters

F 1L —REMSHHEEE

A7) xR ZH 30 41 PAF 4 31 % CAF 4 32 ] P 77
B (%) 43.3 48.4 46.9 0.791 0.469
IR (D) 54.7£10.9 56.5+7.5 58.9 + 8.3 >0.05
PR R (m?) 17402 1.8+0.2 1.8+0.2 >0.05
A5 46 $ (kg/mP) 249+32 253+25 245+32 >0.05
5 1M1 (%) 37 48 53 0.412 1.774
RIS (%) 10 23 19 0.412 1.776
DE(RIGT) 76.9+54 73193 80.8 + 16.5" <0.05

H: 5 PAF 4, *P <0.05.

3.2. BHER LahE R = 4B B BT ARELE

FARuT: SXEBALLE:, PAF 4l e El'MiN, CAF 41 Ele'®dn, SxTRLLA PAF 4iLtb%:, CAF 4
E3hn, ZRAZUERN(P <0.05). FARE: PAF 4l eHiln, CAF 4L eddhn, E/VRIK, Z7A %1%
B X (P<0.05) (W3 2).

FARAT: HXTRALE, PAF 4 GLS Wik, SxHEZHF PAF 4 Lk#, CAF 41 GLS. GCS. LVEF
WAL, ZRASGH¥E (P <0.05). FARJF: PAF 4R 5ARATLE, GLS 8, CAF AR5 AR
B, GLS. GCS. LVEF N, ZRASii5E (P <0.05) (L& 3).

Table 2. Comparison of conventional echocardiographic parameters

*® 2. BHBRUHESHIER

- E— B 1tk B4 31 4 Feaeit EIAL 32 b I
;i R ;i R

LVDd (cm) 4302 4.4+£0.2 4402 45+04 4503 >0.05
LVDs (cm) 2902 3.0+0.1 3.0£0.2 3.0£0.2 3.1+0.1 >0.05
E (cm/s) 70.7 +16.9 789+215 83.1+15.2 952 +24.4%  896+17.2 <0.05
A (cm/s) 779+183 84.7 £29.4 83.6 +21.6 83.8+18.7 >0.05
E/A 0.9+0.3 1.0+04 1.0+0.2 1.1+02 >0.05
EDT (ms) 1775+56.6  200.6+458  207.5+£349  181.8+462 191226 >0.05
e' (cm/s) 9.4+21 82+24" 9.3+1.4° 88+18 9.6 +1.4° <0.05
Ele' 82+28 10.1+3.5" 9.0+17 11.8+4.2" 95+25" <0.05

. GXTHBZL L, TP <0.05; CAF 415 PAF 4 EL#:, P <0.05, PAF ARG 5ARLE:, P <0.05, CAF ARG
HRBTHE, P <0.05.
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Table 3. Comparison of 3D-STI parameters
7% 3. 3D-STI &Lk

R R B 31 41 Frgetk A 32 4

A7) xR ZH 30 41 P

ARE] ARG ;i R
EF (%) 60.8+1.3 60.1+1.8 60.0 +1.6 57.1+2.7% 59.0 +1.3° <0.05
LVEDV (mL) 86.3+9.4 90.8 +11.4 89.0+11.1 95.5+19.0 920+135  >0.05
LVESV (mL) 350+55 36.4+53 38.6+5.6 37.8+6.4 36.9+5.8 >0.05
LVEDVI (mL/m?) 50.6 +7.0 50.9 6.7 498+57 53.0 +10.2 51.2+7.9 >0.05
GLS (%) -205+35 -17.3+32" -19.2+24% -12.8+2.8% -174+2.0°  <0.05
GRS (%) 29.1+39 279432 280+21 274+34 279+34 >0.05
GCS (%) -289+45  —27.1+3.4 —277+25 -23.0+3.2% -26.8+3.1"  <0.05

e GXTHRA LR, TP <0.05; 5 PAF ALbE:, *P <0.05, PAF ARG SAR LR, %P <0.05, CAF 4RGSR
tb%r, PP <0.05,

3.3. L&HIEEHEERN GLS 8 ROC Mgk

5 B GLS (H e ak b E A—17.85, HAFRME N 0.80, HUKE N 0.76, ZIEF8%4CN 0.56, HHZk T
9 0.86 (LI 2).

ROCHI £

1.0

0.2

0.0
0.0 0.2 0.4 0.6 0.8 1.0

1-45 71
Figure 2. ROC curve of GLS value in patients with atrial fibrillation
2. BEiEE GLS {8 ROC Bk
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3.4. EEHKE

Bland-Altman {2 x: GLS 7EA [R5 A 5238 A A 5 2 AT R AP — S (L 3).

AFIHEEE A GLS
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Figure 3. Bland-Altman analysis results of GLS in different observation rooms and observers
& 3. RNEIMEREFNEH A GLS B9 Bland-Altman 5345 R
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4. ¥1ig

¥5 2010 F4iit, 4k AF BE L) 3350 5 HI[1]. FidE AF G E R —, AN 10 ¥, AF
RIRRR I — 5 [7]. WA N DZRAL MRS IR, AF FIRAZ 2B . I AR 00479 = L 45
REIR, FiE 2050 4E, I AF R A B IAF] 7200 5 AN[8]. AF BN T A, O OALEESE.
RAVE DI REA A TEHR A, X8 FEOAREST (R RA R IAWE I, & E R 5 .

FE 0 500 A RSSO A Lo LA HE 1R J5 A AE 22 57, "B R0 UL A4 2 7 b R e 2 4 J L AT TR R A A )
PERETE LR, O PN DX 358 PR A JE MR 32 VT 278 7 Dy oo A B DX 3 1) 76 TR MR [9] o OO LEF X P 52 2= (1 HEF 7 20
13750 Z LG IR IZ AR RN T A8 B (1O LA B 2 AR g 3 0L, =S5 i 2 iz sh g L,
SR T AR A B AR R AR, X AT DL SR VEAR 2 O S T ARG [10] . AHEFR FH 3D-STI X PAF Al
CAF 3 RFCA 1l 5 A O E IR AT W . RIS X IR, PAF RAT, HEARZE O EINAETIRE
RE, {H GLS WK, UiW] PAF & FHLOIIREC A2, 3D-STI Fifd i N AE S48 LVEF B fE
SO DRI . AT, &M NAR L [AIfFFEZE 5, DA GLS A3, XFhERATLLH L H
SRR, BIALT0 IR BN IR 745 1T e BE 25 5 52 BN BRI . Reant [11]%8 NEER], 7E0L
SR SRR, G ) AR i) AR 6 ek R Sl ik L ek B oM UK . Ak, Fang [12]58 AERA T,
Eixt HRALAR LG, 53 440 PR BB O IR AR 5 2, X e g SRR S AN U IR 4 R B

AF BE RO EATHR RO IR H WE R, Hopm B A B R 50 s A 4E B VIR G, O 24
BRI . THREMIE 2], 72O B DN REA A IOFE FE AN A2 0 2 O LI AR AL OV AN 55 (1 FRR ) ) AT
A FR[13]. AWFFH, HEEXHIRAR AT CAF 48 PAF ] GLS J{KE &2, [FIN CAF 1) GCS tHliHl T
KA, UL CAF B DILZ AR PAF SEE T8, 1 GCS BRI R B QLR E 2B F) 1 50m
BANEONIMFRE . 5 PAF B ML, CAF BEI0H AKZHEEN) AF fifH, IR . FRan) 5
Ko FEREEPE, X TN R, ATINE A = R ThReRERG, Mk, CAF &iFid
A A KM GLS. GCS.

FEWAT G PO T8 SER S L . AR IO LD BERE RS 2 I R [14] [15]. AF B2, 7e 55 s o)
RESZHA . D5 AP AR R AL O WA 2 K O B IRe . W FC kI PAF 1 CAF 5 5 ARHT
HEL, AJ5 GLS BAATIE . Bl RFCA ARG, GG SIENT . A 55U 4E Thie o A g = U s [R5
b, AT AR EE I OIVETERE D), IEM A O EIhRE R AR . KRG GLS BB R, 1EW] GLS B ;.
B RERURE 1) S Lo LRI S T B8 7T« GRS AEAHF FE AR AE U, (IR B Gt 27 8 X, 238 A el e s AT
el B REEIREOR, AHOAMESZ M ARS8, O LR 5 50 VA 0 B 5 e e A1 2 O LI 2
B, BT AASHF 78 A R 3R It A B 5 1 e

K FFEARER /N, LRI Ay KA R 29006 1E. KRBT, DARAS 5k 1)
¥ 3D-STI LI (] 2 2 8] 73 FR 2 AT AR, % 4k R IE i BE sk m, R AR Fih CAF B R
FIEUC RS HICHA OB A IE, 9m BeAF e — iR E .

25 B TR, RFCA Refi 80U PAF Fl CAF BFE A LEEN, SGEEH L OEIWAi IR, 3D-STI
1) GLS. GCS e R L IfE, FEAE LVEF A8 A B i ml B R B0 D RE R TU/NEAL, I PR B
TR pE A R H S A

SE

[A] SEAHT, skiE, $AERE, M. LSEED HATRAUURNG T B I-2018 [J]. o L IR 0 A AR R,
2018, 32(4): 315-368.

[21 Sclshe, BRy, R, SRR UGB ER BAGRO BE R 55 BUE A S BOR TS 22O A D R RPN (9], SEH
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