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[ =] B/ :BRFLMO BB (atral fibrillation, AF ) 555 7 fil (radiofrequency ablation, RFA) R J5 &I FiHALE R
(upper gastrointestinal injury, UGID) 23 H FE ARG INAEB R Al . 7735 WA Bt R R 25— B 12 52 2018 4F 1—12 1]
O A BT RFA AR T 3 d AT B SR 19 83 BIHFLiE AF BB MG R TR, RIEAR BT KA 5 270 H B0 248 Fe
(heart rate variability, HRV VFHIEFRHR « BAPRUEZE (standard deviation of all R-R intervals, SDNN)  P{E R #E 2 (standard diviation
of averages of the R-R intervals, SDANN) | Z2{E 345 75 (root mean square successive differences between successive R-R intervals,
tMSSD) \Z{H KT 50 ms B9 H 43 H (the proportion of adjacent R-R intervals differing by >50 ms, PNN50) & SDANN/rMSSD ., ¥4k
FRELPE AF 85 RFA RS UGILR A2 IR A G R 3R I B ER 2 IR A8 ik, SR AN A B F 3L 65 4], UGIL 4
17 41, HoA 245 351473 (esophageal injury, E1) 10 4, 5 #1473 (gastric injury, G1) 6 5] , 1 ] [El S A74E ETFN G, JC UGIL 2 48 f51] . BRAF-i
A, LM AR FE R R I O H A, 22 S SR (P > 0.05) o BV 2 AR E RET HRV A48 bn B2k (i )0 2%
5, RFA AR5 SDNN .SDANN . rMSSD . PNN50 5z SDANN/rMSSD B i (P < 0.05) 5 55 JC UGITZHAH L , UGIT ZH xMSSD F1 PNN50
TR . 8518 AR T RE RN AR S UCILIER IR 2R, 1R 221 AF 8 RFA RIS AF1E A A A IREdE , HARJS 59 UGH

ST AT T P K T N i

(R8IA ] FrLethl b Bish ; SR A ERIIRE OR AT i bE i
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0> b5 B 8 (atrial fibrillation, AF) 425 H UL AL
AR 2 — , B @ (radiofrequency ablation,
RFA) VR —FP Rl 4 A AF 1 F-Bobl & 2 ) 8%
TN 2R RV, RFA RS AT, AL E
153 (upper gastrointestinal injury, UGIL) , L4598 (&4
Wil B AR B B ) R A L,
o BFE A K Xk SR, H2Z R E TR 2d
W, RFA RE R BB RE it T 4 S S
141 (esophageal injury, EI) . W58 &I, BEHUL 5 E
BN/ Ja RE I R R R R T R Y A O
SR, A s Ji BE 5 B0 78 vh BT BE AL 4T, FLfa)
A7 0078 ] A 28 DA 8 200 s BT T A 22 21 4
AV RE B 5 32 i, NI REA AHSC ELRT A
AEE MY . W0 K RFA AR S AT
UL Bl ) R hs S S SR E 5003 (gastric in-
jury, GI) , RFA HH ¢ G AT B85 £ A8 Jil el ik 2 ol 28 A
PA O 48 B RFA MG UGHL I 7 fEAFAE
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TR LA 2245100 , X b Abi 0 v] B2 E ELL GLIY " A=
L RAR S (heart rate variability, HRV ) J2& /0 Il
A BEUNELL, 5 B EE IR VI,
S B AZ SR 22 T A P B TE R o BAS O LB
N AF 8 REA AR SR 895 R A, 3R L
1A #5 #E 22 (standard deviation of all R-R intervals,
SDNN) i A& ¥ i (MEAN) | ¥ {45 1 22 (standard
diviation of averages of the R-R intervals, SDANN) {5
1E 22 Y5 {H (the averages of the standard deviation of all
R-R intervals in all 5-min segments, SDNNI) | ZZ{H %
J7#R (root mean square successive differences between
successive R-R intervals, rMSSD) . Z{E KT 50 ms 11
B 47 E (the proportion of adjacent R-R intervals differ-
ing by >50 ms, pNN50) iX 6 /45 b5 s e HRV ™
W e AF R Bl AT 3L HRV AR G I 848 A
SDNN . tMSSD Ay A%, If H HRV A &y 5 1 53
(HF, Sz M e 1 ) 38 v S AR/ i (LH/HE
SRR TE P 2 AT 1) BRAIR 5 e R M AR T AR S
SRA KM MO HRY IS ZAE RFARE 1A
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PR RN, B RTEAA DF SRR AF )2 RFA
RJG UGH B35 HRV B84k, IR, ABIF 52 00 L A5 4
ZLVE AF 25 RFA RS54 UGHLEE# HRV AHCHE IR
FIAEAL PR3 BRI RE A R A

1 X&MFE

1.1 %

PL20184F 1 H 1 H—12 H 31 H Frg L =R
2 — o I B Bt O IR R R M AR A BEA T RFA 1Y)
NG BHE RIS A B & ) RFA 4% “STA-
BLE-SR (R 3 J53:) " AT, ARSI : D4 AF
FEFE R ARI2 WAL E ART s QAR Fi 5 FHBR ML 4
FRAA PR 259 /0 542592 22 10 s QAT 1
JE S HEBR 20 Br RS s @ AR FTHLBER T s @ AR T4
EFARMERE . HEBRbrAE : OFF7E BT 55 8
JEU& s DA U IE s QP ()0 il A B L B sk
s A% S5 i g AR QRE TR I T Ak 3B 2% 5 P 0
o ARHFAE B R AR — A R B e
PR D3 251t vE (8 15 2020-SR-008 )
1.2 ik

WA R B B & R &A1 UGLL 43
K UG FITC UG AL . RAE P4 B8 3 FEAC TR,
LGS AR A 152 (body mass index, BMI)
W R B s BT R TR S B s SO i
PG AT, HRV P45 R FH IR0 #7925, L SDNN Jiz e
HRV ~F 27K SDANN Jiz Bt HRV = (4 4553 % 43
rMSSD S Bt HRV H 9 i 4 5 43  pNINSO S5 e i 2 i
2k 1SRG 3 d AT H R A, B R IR R
G FNEER: B B R | B A

FAE NI UGIL,
13 %itFrE

K SPSS 25.0 B A AT 4e 3t o TR BOR}
ZAERMER I, FF A LA A0 1 LA B R i 22 (3
+5) 3N, PIZH ] B8R At o K 36, 2 PN B R
FAEC ST ¢ K58 s ANFFA 152543 A D) A A 57 B30T pY 4
DEEL LM (Pas, Prs) 1387 , 21 18] F 5 R F Mann - Whit-
ney UG5 , 21 N FLAE K A Wilcoxon FRAIKG SR . 1144
FERILLIAE 43 L3R, 4118 e R RO, LA
P<0.05 hESAGI L,

2 # R

2.1 — A

e 4 83 {51 £ 2 BORE, o 12 1) AR Fif 2S5 e
I B L 6 B A S5 ARAT sh A O R, ¥ T HERSR
AR R AL 651, UGITZL 17 4], 4E 4%
(63.12£1.95) % , i EL 10 ], GI 6 6], [A] B} 47 7E E1
I GL 1] 5 JC UGIL 41 48 1] , 4E % (54.77 +1.45)
% o PIABRAEES S, FEPE T BMI IR PR | A
Pgpg (g I A PRGSO A AE ) AR B[R]
CHADS 74> .CHA2DS2-VASc ¥4 \HAS-BLED #£43
FMNYHA 3 b 2253050 24 E (P> 0.05,3 1),
22 RarkedaR

5ICUGI R F A I, UGH 3 7 1M 3 H- i = g
(TG) JRIR(UA) (N PR I M (ALT) (R[4
AR 2 H B (AST) UL (SCr) ki 4 AK (brain
natriuretic peptide, BNP) | AE Kl R85 [H 2 & 1
(growth stimulation expressed gene 2, ST2) ¥t i J% [
BrAnvEAL LA (INR) 2200 D5 BLAR e O 2= 5T L4340

#1 UGH AT UGH E—#EllE RSt

I e UGIT#H (n=17) TEUGIT4H.(n=48) P1H
(P % £5) 63.12+1.95 54.77 + 1.45 0.003
HEin(%) ] 11(64.71) 32(66.67) 0.883
BMI(kg/m®,X + 5) 2591 +£0.73 25.39 +0.79 0.692
WA (%) ] 3(17.65) 15(32.61) 0.394
R [n(%) ] 2(11.76) 9(18.75) 0.726
L[ (%) 8(47.06) 23(47.92) 0.951
WEDRIE (%) | 3(17.65) 3(6.25) 0.364
I (%) ] 4(23.53) 3(6.25) 0.129
JEHESE [ n (%) ] 0(0.00) 4(8.33) 0.566
PRI (%) ] 2(11.76) 3(6.25) 0.839
FARBE] min, M(Pas, Pss) ] 180(180,200) 180(180,220) 0.988
CHADS P43 [ 43, M(Pas, Pis) | 1(0,1) 1(0,1) 0.756
CHA2DS2-VASc #4343, M(Pas, Prs) | 2(0,3) 1(0,2) 0.386
HAS-BLED #4343, M(Pas, Pis) | 1(0,2) 1(0,1) 0.755
NYHA 53[5, M(Pas, Prs) ] 1(1,1) 1(1,2) 0.425
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(left ventricular ejection fraction, LVEF) 845 I 31 JC
ZE5(P>0.05,%2), LRI, 1E 5 /o 5 5
N FCI RS LS B O T RE RS L
K/NATRES RFA ARG S I UGHLJGH BAH G
2.3 HRVARX8ARLEL

2 20 H 3 AR SDNN . SDANN . rMSSD . pNN50 J%
SDANN/TMSSD S4B oA f 22 5% (P > 0.05) , AR

J&i SDNN, SDANN , rMSSD , pNN50 A SDANN/rMSSD
IR (P <0.05,%3); 5 L UG EL, UGHT
ZH7E rMSSD K& pNNS50 A 5 $8 A Hi 1) 50 2% i 5 B K
ERA G5 X (P=0.035,P=0.027,%3) . /5
AT 2235 RFA A5 32 I 22 36 PR T, 2 5 o 296
P R 5k 330 5 WA 5 UGTT ) SR AR5 ke 4 G
PR R T 0 i T 2

R2 UGHAMTUGHAARBHEXRIERIOEERILER

STt UGIT 4 (n=17) JC UG (n=48) P
TG(mmol/L) 4.07+0.17 431+0.13 0.333
UA (pmol/L) 365.82 + 16.61 399.96 + 14.18 0.191
ALT(U/L) 22.70(16.09,28.10) 21.65(16.03,28.30) 0.788
AST(U/L) 24.90(19.00,27.50) 22.20(18.33,22.20) 0.649
SCr(wmol/L) 73.74 £3.19 75.32 £2.54 0.736
INR 1.19(1.10,1.35) 1.18(1.11,1.75) 0.970
BNP(pg/mL.) 605.00(465.40,1260.50) 747.45(386.23,1161.00) 0.620
ST2(ng/mL) 23.95(10.48,31.37) 20.79(15.53,28.80) 0.975
ZE 5 HAR (mm) 43.56 £ 0.97 42.63 £ 0.67 0.466
LVEF(%) 63.70(60.45,66.05) 62.40(10.48,31.37) 0.394

#*3 UGHAFME UGHARBEAFHRV ELHIELE
. UG 4 (n=17) JEUGH 4 (n=48)

HRV#8#5 A AR Sl Rl A Sl
SDNN(ms) 0(0,0) 62.00(54.00,86.00)"  67.24 +8.52 0(0,0) 69.50(44.75,84.00)"  54.75+5.53
SDANN(ms) 0(0,0) 52.00(37.00,69.00)"  48.00 +5.56 0(0,0) 56.00(32.25,72.75)" 4823 £4.52
tMSSD(ms) 0(0,0) 28.00(16.50,36.50)" 27.00(15.50,36.50)"  0(0,0) 18.50(14.00,27.00)* 16.00(11.25,23.50)
pNN50(%) 0(0,0) 6.00(1.60,12.35)"  5.10(0.90,12.35)"  0(0,0) 2.50(0.65,5.63)"  5.10(0.90,12.35)

SDANN/rMSSD 1.00(1.00,1.00) 2.47(1.21,3.12)

1.09 +0.29

1.00(1.00,1.00) 2.80(1.57,3.79)" 1.71+£0.23

HARMAARF LR, P <0.01; 5T UG FARA G 2 ML, P <0.05,

3o #

AF 2 RS 8 WA O 22—, Bk B
ANTERF 3 300 77 DAL, Hrse 1 Jol 2= R
A Ry e E IR T ) 1z 38 AT IR IR, SR,
M T 250677 B R B, S0 il H TRl A A AF
PMEZEFEY . B FEE 5 0IEMATCR, RFA
BB RERE AT B UGHL, DL E RS B T007
BEHENNAREFEZI, “EE T B EEE.
HAT AF ARG UGIER & A R M ANTE R ELR
R A 15% (e B & 83 L A% <0.10% ~
0.25%)"""*"', Shigeta 55"t JH GL K A% 15.8% ., 4
WF 5%, UGHL G 4K & E 8 26.15% , Bl & A %
15.38% , GL &t %8 9.23% ( Ho b B W% 81 &k 1k &
6.15%) ; SEEAIFITHIEL , E1 & AR MM, Gl K AR %
A, PTRE S AR PP TFAREIHEZ N EA X,

HETA K, RFA FTELH UG 54518 20
RE S IR B R E M B A 6T AE
FKRIMAJG G I UGHL R A BRI 50 UGIT 4
K, ATBe S B B E B A BRI R AR 5185/
AW A XK. BHUaeEILS A EMETne
PR DA OC Y, A 45 5 ] T 350 80 7GR K
BARRE" . Tsuboi %" HIFGY & B, 7 Ji] [l A AL ph 22
PG T FEAF BB THRIOR S5 HBARSS AR 5 K
Bah AR . AR A RFARIGEIZ HEER .
BETY7, M GCLZ B, HItnl UL, RFA Irsk GI
Z R YIReEB T, AT RE A ke M A B s
K, RFA FIrBUUGHL 8 FHERE &8 A i f . 3 30
LUIRERAE . HRV &M [ R oigendfats, H
FTE S oA 8 T 2h 80 i B HRV ., BE
/DR SE 48 1 HRV 1E RFA T ARG 197284k K %t
AF &K ) T0AE A, B 3K B 174G RFA R 5
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UGIL, AHF5% RS- HRV 76 RFA R J5 UG &
AR . R AT BE RFA RS 28 B 28 7
P R Kk R TR B A TE UG
ZHAH G, UGTT 40k 22 6 14 K 5k 7 i T i SR B i
A JRA 22 1 PR AR TC I 22 5% . (R, F542 1 AF
BH RFAARJG UGH AT RE S 4 E M ThBEZALA K.
25 bR, Rrge bk AR G ST AETE UG IR R
B, AR B AR UGHL A XUR: AT BE B =y, RFA R 5
PRI PRI M Sk AR  EAR S AT UG IR &
W o SR, A5 S S rb [l B AT, B A o
AN s R ZHUR A Z ARG E Gik R BEHERR AT
B H B SR AR s AT OCTAN B e T #5145 , %
Fohret: (U 3y H s I BRI .
(%% 3]
[1] SHIGETA T,OKISHIGE K,AOYAGI H, et al. Clinical in-

vestigation of esophageal injury from cryoballoon ablation
of persistent atrial fibrillation [J]. Pacing Clin Electro-
physiol ,2018,42(2) :230-237

[2] KNOPP H, HALM U, LAMBERTS R, et al. Incidental
and ablation-induced findings during upper gastrointesti-
nal endoscopy in patients after ablation of atrial fibrilla-
tion: a retrospective study of 425 patients [J]. Heart
Rhythm,2014,11(4):574-578

[3] BARBHAIYA C R,KUMAR S, JOHN R M, et al. Global
survey of esophageal and gastric injury in atrial fibrilla-
tion ablation: incidence, time to presentation, and out-
comes[J]. J Am Coll Cardiol ,2015,65(13):1377-1378

[4] KUWAHARA T,TAKAHASHI A,KOBORI A, et al. Safe

and effective ablation of atrial fibrillation: importance of

esophageal temperature monitoring to avoid periesophage-
al nerve injury as a complication of pulmonary vein isola-
tion[ J]. J Cardiovasc Electrophysiol ,2009,20(1):1-6

[5] SHAH D,DUMONCEAU JM, BURRI H, et al. Acute py-
loric spasm and gastric hypomotility : an extracardiac ad-
verse effect of percutaneous radiofrequency ablation for
atrial fibrillation [J]. J Am Coll Cardiol, 2005, 46 (2) :
327-330

[6] ITO M, YAMABE H, KOYAMA ], et al. Analysis for the
primary predictive factor for the incidence of esophageal
injury after of atrial fibrillation [J]. J Cardiol, 2018, 72
(6):480-487

[7] MATSUMOTO Y,KANESHIRO T,HIJIOKA N, et al. Pre-
dicting factors of transmural thermal injury after cryobal-
loon pulmonary vein isolation [J]. J Interv Card Electro-
physiol,2019,54(2):101-108

[8] YAMASAKI H, TADA H, SEKIGUCHI Y, et al. Preva-

lence and characteristics of asymptomatic excessive trans-

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

mural injury after radiofrequency catheter ablation of atri-
al fibrillation[ J ]. Heart Rhythm,2011,8(6) :826-832
LOLW,LU CL,LINY J,et al. A novel finding impair-
ment of gastric myoelectricity after catheter ablation of
atrial fibrillation[J ]. Cire J,2013,77(8):2014-2023
TSUBOI T, HAYASHI M, MIYAUCHI Y, et al. Anatomi-
cal factors associated with periesophageal vagus nerve in-
jury after catheter ablation of atrial fibrillation[J]. J Nip-
pon Med Sch,2014,81(4) :248-257
AR DHAE S BRI 0 AR R P T T T
FE[D]. 220 22N TR, 2016
ORI W OREEL G RO B s AR S
O AR PR FE AR 04 () . B ERER 22 R (H
SRBFFAR) ,2009,29(12) : 1739-1741
ZHOU W,CHEN J L,CHEN ] J, et al. Study on the distri-
bution of epicardial vagal ganglion and the relationship
between DE-MRI and radiofrequency ablation in patients
with atrial fibrillation [J]. World Neurosurg, 2020, 138:
732-739
YAMADA T, YOSHIDA N, MURAKAMI Y, et al. Vagal
modification can be a valid predictor of late recurrence of
paroxysmal atrial fibrillation independent of the pulmo-
nary vein isolation technique [J]. Cire J,2009,73(9) :
1606-1611
CHEN M L. Scar homogenization in AF ablation: evolu-
tion and practice[ﬂ. J Atr Fibrillation,2017,10(1):1618
T E B2 O R R S 2D s DR B K L
YEZ, AR BRSO AR BRI A4y 23, O BB gl H
ARG HEI 20151 ). hAR O AR B 2k,
2015,19(5):321-384
CALKINS H, HINDRICKS G, CAPPATO R, et al. 2017
HRS/EHRA/ECAS/APHRS/SOLAECE  expert consensus
statement on catheter and surgical ablation of atrial fibril-
lation[ J]. J Arrhythm,2017,33(5) :369-409
KATZ-AGRANOV N,NEVAH RUBIN M I. Severe esoph-
ageal injury after radiofrequency ablation - a deadly com-
plication[ﬂ. World J Gastroenterol ,2017,23(18) :3374—
3378
CALKINS H,KUCK K H, CAPPATO R, et al. 2012 HRS/
EHRA/ECAS expert consensus statement on catheter and
surgical ablation of atrial fibrillation: recommendations
for patient selection, procedural techniques, patient man-
agement and follow - up, definitions, endpoints, and re-
search trial design [J]. J Interv Card Electrophysiol ,
2012,33(2):171-257
DROSSMAN D A, HASLER W L. Rome IV - Functional
Gl disorders: disorders of gut-brain interaction [J]. Gas-
troenterology ,2016,150(6) : 1257-1261

[WF BT 2020-02-25



