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Abstract

Objective: To investigate the value of ultrasonography left atrial radius index (LADi) to evaluate
short-term recurrence of cardiac radiofrequency ablation in patients with atrial fibrillation. Me-
thods: Retrospectively analyze 242 patients diagnosed with atrial fibrillation in our hospital since
2018 and undergoing radiofrequency ablation for the first time; patients were divided into recur-
rent atrial fibrillation groups (33 cases) and non-relapsing groups (209 cases) according to whether
they recurred atrial fibrillation within 3~12 months of follow-up; analyze the general clinical data
of the two groups, perform echocardiography to collect the anteroposterior diameter of the left
atrium (D1), left and right diameter of the left atrium (D2), upper and lower diameter of the left
atrium (D3), and calculate the average radius D. The left atrial radius index (LADi) was standar-
dized by body surface area, the logistic regression equation was used to analyze the relevant fac-
tors of atrial fibrillation recurrence, and the subject’s working characteristics (ROC) curve was used
to evaluate the value of the left atrial radius index to predict the recurrence of atrial fibrillation.
Results: The LADi of the relapse group was significantly higher than that of the non-relapse group,
and the difference was statistically significant (P < 0.05), and regression analysis showed that LA-
Di was an independent risk factor for short-term recurrence of atrial fibrillation (OR = 1.251, 95%
CI: 1.093~1.431, P = 0.001), and the ROC curve analysis showed that the area under the curve of
LADi predicting atrial fibrillation recurrence after RFCA was 0.675 (95% CI: 0.579~0.771, P = 0.01).
When the cut-off value of LADi was 27.54, its sensitivity was 0.606 and its specificity was 0.695.
Conclusion: The left atrial radius index of echocardiography was closely related to the recurrence
of atrial fibrillation after RFCA, and was expected to become a new parameter for clinical predic-
tion of recurrence of atrial fibrillation after RFCA.
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1. 5|

L J5 Bz (atrial fibrillation, AF) & — i &k T84 NFEPO R R H , A5 RIAE 80 % UL 84 N7
H AR KA RZ)N 5%~15% [1]. AF AT 512 & Al A ke 2850, b An i s ikore 28 51 E RIIRBEZE, KRR
B ARG &, MEE ] fa L AEm[2]. B S8 547HE @R (radiofrequency catheter ablation RFCA)
Self R _EIRTT AF B RO, HARIEE R ARk 30% [3]. KUk, $RB—FERE. AR TZR IR
FIARJGE R faEE U vEE . AHEA[AIR GBS 5 2R 55O B KNG K. B0
e H VPG 2c 0 b RN FEEERORTTE, Horh B 2 R B TT Simpson 325 5E & /0 s 258 (left atrial vo-
lume, LAV) AT 750 5 K/NBIHERE J7VE[5] . AR H DR AR SEBACHE R TG IR, AR FE[6] K B A 0 3 A%
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2R fa ¥ (left atrial dimensional index, LADI)ZE & 1 7200 73 = MR AN, R TEER 1 /R AR [ 5,
HIEEAERE REE, ATERVN 22055 KNS HL. ABFR B ERVT LADI 5 AF RJG 5 R Z IR R
SILATINNAE o« ASHI TR 53 B 7 B K27 B 15 e (LA T i AR R B ) A7 S S0Vl AR 1) AF S8, R DRI
Tl AR AR HON BB AR5 R TIANE, AR S5 5 i R S R IT SR 4 .

2. MEREFH*E
21. W&

AWEFONEEER 7T, ELEGIN 2018 4E 1 H~2021 4 4 HAEIRBAE BedT S M mh oA (1) 55 B s 242
il #%ME RFCA RJ5 3~12 N HZ W B 15 5K 73 A K (33 ) FIE S K 41.(209 ). b B R VP4
PRI RS2 T RO S5 48 R S V0 TT 77 B AR Bt p 2R ) el i <2596 97, JEH 3~12
ANAWEEOHREET 24 h SO BEEIEE. IR 1) BTSN 2) 4 2016 4
ESC #ERHETEN RFCA ERIE . HEbRbRiE: 1) &I H OB 2) &I EFEIREA4; 3) &
T TEEGN, JERME . BRRERE RGN, TURAE AR 1A 4) BEVIREE. BT EEIRITHTYY
BB FEETS, HRIRPRIEZE R ~F .

22. 7k

22.1. FHRPKER

BB ML BURRE S B ] T PRI BV SRR WROMRSE . DRI SR BRAE SL(R AL
FEME . R BRI WA P B TR R A AR ) S RBE 2RO, CIRPURELG . RO R A
2y b e P K T2 RV R

222 BEOLHERE

K Philips B8 2 8 A2 WX, S5-1 FFERL, AZEA 1-5MHz. HEA OAEIEGCRSE: ik
BB, e, EREEDORE, RMESRERGA =0 A, R ERHERN & 5 2
FERMALRIU SO fo gl THg A% S0, B RS G A & 2R &
FEIO G RERTZ:, TR0 ERDL) (K 1(B)), TOARDUR ML, [ 8] b i 2 42 0 5 I B
WA s a4 (D2), H AP rh U e O B TS, W& e 0 oy B R4 (D3) (] 1(A)). B D1, D2,
D3 (1 FMEIE N D, DMAR I RL 57152 D1i. D2i. D3i. LADiI [6].
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Figure 1. (A): Apical four chamber view; (B): Long axis of left ventricle view (D1: Anteroposterior diameter of the
left atrium; D2: Left and right diameter of the left atrium; D3: Upper and lower diameter of the left atrium)
1L(A): ROECH; (B): EZEKMH(DL: £ UBERIFRE; D2: ZLBEAR; D3: ALELTE)
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2.2.3. BEBRENSEHINERM

BEBCPEM, JHEESUN B T XU B va X R Jk, 28 s Bt #e ik, B 6F B, WiiHik
SR S LA A SRR S P o T BN P K, 2% 8.5F swartz B ZE b ik, W ENI% e 1A] R 2 At 2 R R
I EIAIRE, # swartz IS E A0, USHEIE Pentaray AR 205, 1E carto RGHRS NI A AR,
G3 AT XU At & P A B LR B o AR A R FRARVE DB, NSO TR L R HTREZR . AR
2R R SR AR LR R L, AR R OO, AT RSN R, W5 30 404f, 1% Pentaray Hi
WZA EREAK. A NIEREK . Ao RER K 22T R K S 5 T Rl 35k B X e LR RS o BRI AR
Fre: 30~50 Fb, TRJERARTE 42°C, ThEARIRIE 30 Wo A58 H 175 e I A bk B ) e b BIE 28 /b i 4
Jl

2.3. B

PG BE S E AR JS 28 3. 6 A1 12 /N AT O Bk, ARG A& U BE R AT 0 F AR . Bl
AT AR 75 2T 24 h B2 O d BRI 5 B R E SO R 3 AN H R LG B s O L Bl
SIS E 0 BB PO Bl i SRR A ] > 30 s [7].

24. GiitFEAE

K SPSS 26.0 BAFRFAT S0 M, IES A HIESAS B VA X £5 R, 4LIA L&Al B i Al s A A
R I6 : THECIORE DA T M R B R, 2L TR) FE B SR A ) A5G SR A Logistic [8 V7143 #7 55 B 2 Ok (A 5 R 2
K52 AR % TAEHFHIE (receiver operating characteristic, ROC) it 28 ¥4t 77 /s i3 42 2k Fa Hont 2 B85 J (1 Ay
fi. P<0.05 AZERAHRI2EE L.

3. &R
3.1 IGRELAER

AT TSN T U SZ AT B R R R B R 242 6], R JE 3~12 HBET A, A 209 i Rk E K
O Eish, 33 6IEEEROEES. ERARGENA 2RI ETRERA, HEREST
25 (P < 0.05). 8 O BT FR 7T, 2 R4 LADI BB s TR E KA, B2 5H %% 5 X (P < 0.05).
KEKASKRERAKFER . R FERH . RGPULOERKE . LB g RLE, 238181
2. W L.

Table 1. Clinical data comparison in atrial fibrillation recurrence group and non-recurrence group

F# 1 BEERESRELABENIGKFIRELR

B H = RH(33 ) RE R (209 H) X E P f&
Ga 65.27 +9.77 62.51 + 10.64 1.4 0.16
T HE[51(%)] 22 (66.7) 130 (62.2) 0.243 0.622
T S [151(%)]
fEILE 19 (57.6) 104 (49.8) 0. 696 0.404
VIR 9(27.3) 35 (16.7) 2.123 0.145
PaRINS 5 14 (42.4) 60 (28.7) 2.526 0.112
o e M R T A 5(15.2) 26 (12.4) 0.188 0.665
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PR &
Continued
WAL (%)] 11 (33.3) 61 (29.2) 0.634 0.628
PRI 151 (%)] 7(21.2) 59 (28.2) 0.708 0.4
2515 LB (%)]
¥z T 16 (48.5) 131 (62.7) 2.408 0.121
B SZARBR T 14 (42.4) 48 (23.0) 5.662 0.017
LAPIN 5(15.2) 17 (8.1) 1.698 0. 193
FIRTLBE 28 (84.8) 181 (86.6) 0.074 0.785
bR
D1 43.88 + 5.62 41.16 +5.26 2.735 0.007
D2 4464 +6.17 41.27 +5.52 3.207 0.002
D3 62.27 +7.88 57.62 +7.43 3.316 0.001
D 50.26 + 6.01 46.68 +5.32 3.529 0.000
D1i 24.41 +3.09 22.80 +3.17 2.726 0.007
D2i 24.82 +3.32 22.86 +3.29 3.182 0.002
D3i 34.63+4.11 31.96 + 4.76 3.041 0.003
LADi 27.95+3.19 25.87 +3.36 3.328 0.001

3.2. IMEWE AL/ Logistic BIVFS 4T

o} T BE RS s B0 R AT AR 5 R RIS PR SRR 25 fE G IR R HEAT logistics [H1 U9 44T
RN, LADI N B I K 13T G R K % (OR = 1.251, 95% Cl: 1.093~1.431, P = 0.001). W% 2.

Table 2. Logistic regression analysis of recurrence of atrial fibrillation after RFCA
5% 2. RFCA [F RENE &Y logistic B3 53

TiH OR 95% ] {5 [X |] P1E

R 1.01 0.970~1.052 0.628

S 2.645 0.975~7.111 0.056

BMI 1.002 0.975~1.029 0.909

& L& 1.097 0.497~2.423 0.818

AR M M S T A 0.842 0.254~2.796 0.779
W I st 1.533 0.524~4.486 0.436

eiEd 0.411 0.127~1.329 0.138

LADi 1.251 1.093~1.431 0.001

3.3. ROC HiZ& o #h

ROC ik #riiizn, LADI il RFCA J5 b5 88 K 1 #h 4 T Ay 0.675 (95% Cl: 0.579~0.771, P =

0.01), LADi HU#kWi{E Hy 27.54 if, HBUKEEH 0.606, FF5 A7 0.695. LI 2,

DOI: 10.12677/acm.2022.12111572

10924

Wi PR = 73 Ji


https://doi.org/10.12677/acm.2022.12111572

4
g
&

ROCHI%
1.0

0.8

0.6
3 ,
= J

0.4

0.2

0.0
0.0 0.2 0.4 0.6 0.8 1.0

1- 4=

Figure 2. ROC curve of LADi predicting short-term recur-
rence after radiofrequency ablation in patients with atrial fi-

brillation
& 2. LADi FUEEEESSHMAREHE 48 ROC
phik

4. #ig

AR AR, BURFH FIUE AR 5 5k, SR O b5 B & ER R T o5 [8]. &7
O ERRARN, VPG B A0 s EAIRE RS, IR 715G O B AR R & B 7 O Js 5 AR oo {HAE 0
ARS8, HER 5527000 m AT Sonisi. AU RS E R rEm, A6
JTE T GR. BET, A0S ARGI S G IR RV 7 0 55 KN IR b o

ZIBFN O AERAES M, HZAER L A BRI, 705 KANRASUER, HA
fife. Wi, B FERIFES I, R — AR 2R (I B A A AN REHE R S 0 i K /N[9)e ASHIF 5T
AT 2R, MELOHEANER. AR TR, HBOFIEO)MER VPN o0 B KN, & ZHE
B &y, ARE SR MI[10] [11] [12], AWFIT DMK IR R A0 B R &P AME, 15307502 IE %
(LADi). LADI MUZEE T =254, HMBRT S, ESERNEm, #—00m T b e 0 Kb
PR TfE T

AR RER, FEERANECHEAEERHER THRIAE KA, BERGRII¥EL. &
i logistic [AIATTRE M, /20 ARLIEHUE RFCA Ja BBV K S B 2, ROC #hZk i Won A
O ERLFREOT RFCA J5 5 BUR R A 1 T A 18

RFFR, JoO R EAREISOR 1) B AL BUE Al 5 SR M AR R, X R AR A VTR AR
AN ARG S AT IR T RGE R B R M RRYE, AT, PIAFEAR
B, BRART AT RLRE. TEBEVIR, WTRBATLE R SR TCER 55 B AR A SR AE SR I O, X W] REXT
W R A — .

SE

[1] Li, L., Wu, F., Yang, G., et al. (2020) Atrial Scar Quantification via Multi-Scale CNN in the Graph-Cuts Framework.

DOI: 10.12677/acm.2022.12111572 10925 I IR = =23t e


https://doi.org/10.12677/acm.2022.12111572

o
%ﬁi
4

[2]
(3]

(4]

(5]

(6]
(7]

(8]

[°]

[10]

[11]

[12]

Medical Image Analysis, 60, Article ID: 101595. https://doi.org/10.1016/j.media.2019.101595

Lischer, T.F. (2017) Atrial Fibrillation and Thrombo-Embolism: Anticoagulants or Devices? European Heart Journal,
38, 839-842. https://doi.org/10.1093/eurheartj/ehx115

Pallisgaard, J.L., Gislason, G.H., Hansen, J., et al. (2018) Temporal Trends in Atrial Fibrillation Recurrence Rates after
Ablation between 2005 and 2014: A Nationwide Danish Cohort Study. European Heart Journal, 39, 442-449.
https://doi.org/10.1093/eurheartj/ehx466

Park, J.H., Joung, B., Son, N.H., et al. (2011) The Electroanatomical Remodelling of the Left Atrium Is Related to
CHADS,/CHA,DS,VASc Score and Events of Stroke in Patients with Atrial Fibrillation. EP Europace, 13, 1541-1549.
https://doi.org/10.1093/europace/eur135

Lang, R.M., Badano, L.P., Mor-Avi, V., et al. (2015) Recommendations for Cardiac Chamber Quantification by Echocar-
diography in Adults: An Update from the American Society of Echocardiography and the European Association of Car-
diovascular Imaging. European Heart Journal-Cardiovascular Imaging, 16, 233-271.
https://doi.org/10.1093/ehjci/jev014

WRIkHE, SRaadt, A, S5 B A OB B O R AR B 220 b KNI R B FE[I]. iR A AR 0k,
2016, 25(12): 1026-1029.

Calkins, H., Brugada, J., Packer, D.L., et al. (2007) HRS/EHRA/ECAS Expert Consensus Statement on Catheter and Sur-
gical Ablation of Atrial Fibrillation: Recommendations for Personnel, Policy, Procedures and Follow-Up: A report of the
Heart Rhythm Society (HRS) Task Force on Catheter and Surgical Ablation of Atrial Fibrillation Developed in part-
nership with the European Heart Rhythm Association (EHRA) and the European Cardiac Arrhythmia Society (ECAS);
in Collaboration with the American College of Cardiology (ACC), American Heart Association (AHA), and the Socie-
ty of Thoracic Surgeons (STS). Endorsed and Approved by the Governing Bodies of the American College of Cardiology,
the American Heart Association, the European Cardiac Arrhythmia Society, the European Heart Rhythm Association,
the Society of Thoracic Surgeons, and the Heart Rhythm Society. EP Europace, 9, 335-379.
https://doi.org/10.1093/europace/eum120

European Heart Rhythm Association (EHRA), European Association for Cardio-Thoracic Surgery (EACTS), Camm,
AJ., Kirchhof, P., et al. (2010) Guidelines for the Management of Atrial Fibrillation: The Task Force for the Manage-
ment of Atrial Fibrillation of the European Society of Cardiology (ESC). European Heart Journal, 31, 2369-2429.
https://doi.org/10.1093/eurheartj/ehq278

Lang, R.M., Bierig, M., Devereux, R.B., et al. (2005) Recommendations for Chamber Quantification: A Report from
the American Society of Echocardiography’s Guidelines and Standards Committee and the Chamber Quantification
Writing Group, Developed in Conjunction with the European Association of Echocardiography, a Branch of the Euro-
pean Society of Cardiology. Journal of the American Society of Echocardiography, 18, 1440-1463.
https://doi.org/10.1016/j.echo.2005.10.005

Motz, R., Schumacher, M., Nirnberg, J., et al. (2014) Echocardiographic Measurements of Cardiac Dimensions Cor-
relate Better with Body Length than with Body Weight or Body Surface Area. Pediatric Cardiology, 35, 1327-1336.
https://doi.org/10.1007/s00246-014-0932-4

Vasan, R.S., Levy, D., Larson, M.G., et al. (2000) Interpretation of Echocardiographic Measurements: A Call for
Standardization. American Heart Journal, 139, 412-422. https://doi.org/10.1016/S0002-8703(00)90084-X

Spencer, K.T., Mor-Avi, V., Gorcsan, J., et al. (2001) Effects of Aging on Left Atrial Reservoir, Conduit, and Booster
Pump Function: A Multi-Institution Acoustic Quantification Study. Heart, 85, 272-277.
https://doi.org/10.1136/heart.85.3.272

DOI: 10.12677/acm.2022.12111572 10926 Il R 125 23k i


https://doi.org/10.12677/acm.2022.12111572
https://doi.org/10.1016/j.media.2019.101595
https://doi.org/10.1093/eurheartj/ehx115
https://doi.org/10.1093/eurheartj/ehx466
https://doi.org/10.1093/europace/eur135
https://doi.org/10.1093/ehjci/jev014
https://doi.org/10.1093/europace/eum120
https://doi.org/10.1093/eurheartj/ehq278
https://doi.org/10.1016/j.echo.2005.10.005
https://doi.org/10.1007/s00246-014-0932-4
https://doi.org/10.1016/S0002-8703(00)90084-X
https://doi.org/10.1136/heart.85.3.272

	术前超声心动图左心房径线指数评价心房颤动患者心脏射频消融术后短期复发的临床研究
	摘  要
	关键词
	Preoperative Echocardiography Left Atrial Radius Index to Evaluate Short-Term Recurrence of Cardiac Radiofrequency Ablation in Patients with Atrial Fibrillation
	Abstract
	Keywords
	1. 引言
	2. 对象与方法
	2.1. 对象
	2.2. 方法
	2.2.1. 资料收集
	2.2.2. 超声心动图检查 
	2.2.3. 电生理检查和导管射频消融

	2.3. 随访
	2.4. 统计学处理 

	3. 结果
	3.1. 临床基线资料
	3.2. 影响房颤复发的Logistic回归分析
	3.3. ROC曲线分析

	4. 讨论
	参考文献

