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[ Abstract] With the improvement of three-dimensional electro-anatomical mapping system and
development of electrophysiology, X ray fluoroscopy time can be greatly reduced, even to zero. This
is so called “green electrophysiology” , which is safer and more effective both for physicians and pa-
tients. This paper reviews on related literatures published at home and abroad in recent years.

[ Key words] three-dimensional electro-anatomical mapping system; green electrophysiology; ar-

rhythmia; zero exposure; contact force monitoring catheter

DR H AL G R AR KR AE X RTS8 A SR & A 3 TR L35 0.07% ~0.1% 2,
1, X LR BTG BRI A G 8,0 XTI R SRR AL U T AR T, DU A B
JORJLEMAIAN 4, EAMIFFERORRNT, MR X 4K HY0R 25 By 48 0 2 ot 2 60 A UL Y B B i 110
LRHEZ GUIIE | b BRATS R AR R R R SR AR T RS, 40% ~T75% [ AA

ELTAR: ;&4 7.0 ESAHR B (2015B1106)

YEFEAL: 528400 /& Fob, PO RFHEFLER, 7T ARKERS2E AFH

EEE N RIEA,EREF, EZAF SRR FTOGEAEIT, LIS A Fo S 4K F 0 HIH BT o
BIEEE: £4)%4 ,E-mail : dongjianting@ aliyun. com



B

KA, A Lk R A PR TS i - 19 -

F O A R A MR o o A
RIPLE , R G 1T EZ R Z —

TEOHRH SHERLA T, LA Carto XP 5 EnSite
NavX 48 A AU 0 =4k o e ) bR R 48 & o 2
BB T B o T A R I F AR A A PN R R
T P9 S HEA T 5 F Sl PR R A, A O I 1Y = 4
JUfAr 58 28U, 2 55 1 A I A 3 fil g e A PR LA AR
P Carto XP RGEM TAEF LT GPS T
FENL, FER B R A B TR AR B 2 bR
FETERS DB, A] DL A B, o p
Uit o] 2 Y A8 A R B b i 5 4 A 2 RO AT A
=Y () AR, DA S S R 6 AT ]
WA HE O ME IS B N B RS 3, 1 TCBAE X 2k
LT AR I Rl 8 B0 J A L B 2 8, I AT O
R EE R SR . R R Gk B
BRI E NI IZ T RE , 24 T8 Rl 3 48 O 25 BILATLAL 5
A [ T PR A, DA 9l 2 S Y B EL
AFER T AR G E], EnSite NavX £ 45 3 22 F
23 (8] F, 375 ANE 1 2 6 JF T 1200 JE — 4 v, g 391 A8
R, Ja PR 7T R A bR il — >0 2l J5 3 rh B A
WIS . BEE = 4Ehnill 2R 58 A e 35, O
I T ST R 1) X2 s BRI [R] R R b, 2
AT SE PSR RAR X 2 Z B, X i 2 1 119 4%
AT,

WHhh, S 5 H 2 2z a4 fih f7 ( contact force,
CF) i R/INE R 2] T8 Al AR o 1184t
ST Al R B AR R AL BT TR BE LB A
T REOCEFE, 455 B S AR A W T
il B0, A I 2 ) B0 WUZE AL A ™ 1 O R e . A
eI &, CF W I 48 7T S i) B ot S -2 U 5
BCERPE RN ST Ty 1), BEAR T R, SRR
T RAER AR QRIE T TR B %2k B T
RN B8 35 LA ], by S i A BB T AR
fih o ASSCRE X 2k ta i A= BRI ST E R EA T 2504

1 #EREECERERRINA

1.1 BEOshdE

AR HL A FHUATL ) A0 o1~ Rl s 0 B id i
A3 g SRy P s AN R AT A P s 3, Herp, SRy bk
D2 i e e Ve 38 3 5% 0 e T — SRR IR Y
figp oot DI, G S | 1) e A K T TREIR SE A
O FE L b5 B A AR D i BEER A g B B R
AT SRS T RIA YT B R AE 50% ~
90% ,FJAE R AHIT J AR I8 10% ~30% , F
T OB AE T AR I 21 =y kb o A R YR R

ISR 7 15 7 5 W0 B T 1) o e 0
BIX IR EAA 506 Spike HLA”, T = 4 oA 5 bR 00
RGN e B E AR & T AR R A E kR,
Ferguson 25112010 4E 4[58 T X — 45 211k 72 B3 b
AR T F X G R, R JE R TG I ROIE
Giler 21912014 4EIRIE T =4EbR I FEHIEE X
LT, X G Sl i AT SR i, R A
M AIER AR Tk LR E 257, D
By I A e B = AR I 2R S A e A ) P T
R ) BT 5 3 2K 80, O o B AT AR i ) B
DX, AR K 1 AR ER | e 0 S AR IR X 4
BRTIR 5 % F B T 56 B, T 56 B I A5 A b
Mo T X LT e/ A7 53 B B Fal 14 56 L 5 )
BAZERIAR . BE AR B R B0 R B = A bR 2R
SR N, E X LR SR X LML)
o T T A B T R
1.2 OB

oGNSl CTRTFR ™ B ) S B T PR DA SR A
iR AR R (B R AL S8 1 25 A T - B
REF T G5 P& . BEA Br FMPLH i itF — 2
A , 0022 555 55030 A s A 7 PR B9 AS BT IR A, 3 4D B
VAP T B BRI . ARk, TR Y B 1) SE 5
KR 5T 2R B, b7 $i9 & AR ML 2 R AR, 1
T AT IR B B DG 1990 4, Feld 45 %
SRS R I 0 k- = O ER U R R K 1L B P I
KIATR; B b5 & o D ¥ 45 R Aq s s $N RV AE B
B b, A A B 1S i k- = 2 9 A -0 0 AR oSt 7R st
] g b A2 B 70 B b, b 2 B w2 T I R B
90% [ ) AL 25 . PG PEF 25 Alvarer 25 JF i
TAEA A 1k fe RFEA T 1 X 22 2 0 5 S 431 7 i
BN BIF ST, 3 K X 2R R OO A Sy L) B
SR Rl B R R T S, MBS A R R,
1£ EnSite NavX RZGi48- 5,83 il LA 5 Fh 835
82 14 (98. 8% ) F-AR i1, 80 {4l (96.4% ) X £ % Wt
S, L (1. 2% ) A 0 45 58 s 45 45 5 4iE, 3 4
(3.6% )4 % . E NS B Carto XP &
Gets TR X RAHEE T BA T UL BN 16
B, B Al ), e 2 R i S0 B R Sy, e
ST B R S, TR (] i F I ] 2 T AL 4k
T ARGV AE AL, T— B E & Kb ARG
T AR Ao B T X 2 B ' 5 451 114
I R AR A 3 I 10 22 AV FIA ALE . Deutsch
U3 2012 4R 1 H 252016 4E 6 H 4 460 il G 4h
GO EAT IR B 3, 3 4L 3T ) e R v S s
P X LR = AR W AR RS Y s Y B I 1) S5 4



©20 - T OHAARE

527 %

THRLAEATIUAL, S RS e 2% X 2 PR s b
4 AR R AR AT AT 19 22 42
1.3 LEEEE

O B BB I R B 22 A ) — D AR, e
BT E M O H R R R Bk R R (R
FRALH R SE W, BT, 2808, g
fish 0 o B Efy 1) JRy K HEL TG B AT BEJR TS R A
B3R o i 22 9 B, X BRI AL K 2 B T R K5 5
T R A T2 T8 o X B B R A i ek e A e e o
A7 B8 S8R, (8 L AR R A 1 — IR T iR
ATAF, SRR R A Y s WA T 4R R R R
S A ST R T 24 W XE A S 1 B A A s B
RIVE—LRIT TR b B AL SR )7 J5
LR N IR , A RETE — 2~ 1 i 3 AT R A 1)
SERFIWTI RO S, B, X RGN E] K
ZHERRI R GE AN Carto R ST, W B DL 3H AR U - H
FE0 s ) = HEfE I 254, (348 A AR RE A
BN 18 HA Sl A A A DI RE, n] LAFIOR 52 A
T /s A8 L AR, A BT B K T R
FTAM AT, U0 T I P R T e Y
FIREE , AT S N L% 80 Tl A ) 6 B AR TR ]
/D S BT il R FL KR, DD SR P R T T
AR A VEFIA B, W4 i 1 58 T T K
] o AR AR, 5 ELO B2 23 (ACC) fH g i
SRR EE SO L s R I RSO R, B
X LR AT P U SR B TR SR Al 2 TS R
X B B S HA 72 B O R AT & X ZRTH R
HERUAE T B 18] B 2 3, 0 HRE s 1) B 2 0 2k A 7 s
P A4 T 44, R e, e E A 51 3 T
ZEB DAV H I E X AH L E A E A B2
WP TR A B DR I X R, AR
AP CT = st 2k w S ™ . ff H T
AR JEHE Y Carto Sound = ZEi2 Wi A7 34512
THA T, TEIEME % X &7 HiE =Z4Ebnill
R G SE RN I TR, FATTRE % 52 B FE 28 i e ik
O 121 A2k Bl Jo AT JE #5057 SR TR il L2k 38 i e ik
SEREH S B B, B AT I B A A ek SR e R
J {68 B B AR T R T S BRI YRR, (R
LRNITPAS 3/ AR N

2 EEEOHTE

[ % Pk = 0 3l i 3 ( paroxysmal supraven-
tricular tachycardia, PSVT) & —28 & i 4.0 L2k 3,
L L/ B B4 LB 5| B AR oo
KEPREL L PSVT By & AR EARMEMR VG, H R

SR JRL RN L 1 A 0 R A, B A .
P RIARIATT PSVT 2244 30 B/ VAR E & .
SR AG ST TH fh B2 ARAE X 2B T 58 B, 7 7E
WF R R @ Sl 7 AR J0 7k 00 Bk A 510 F T
A FERT AL, R HE B E &AL, K& TCIE I
T ML T 8 LA 0 2L B AR 0, 5 A S A TR
BN T TFARAEE B KU 5 @ 454 5 3 B A 1
SO ERRI AN A AR 20 Tk ST 9, 78 7 1
SR S e 191 B S 2 U O R T o G E AE
SEVR O VEARSI AR B80T AR DI MERE
UTAESR , A o = HERR I R SETE S PSVT S50
Tl (AR R 22, He PR D 56 F = iR R 58
S T ILES LY OHRF SIIEmA R X &2
FE. Drago 25 1 Yk i ] Carto XP R 4545 S0
21 5] PSVT JLZEAT A7 M 55 38 S A Al AR, 9 1% X
R, 12 4252 X AT A4 9. 2 min, % I
Pk U Iy e T30 11 0 S XU B /MRS AT 2200
Casella 2 %} 50 25 b0 St i 5 4R 8 %
PEATHLAE BTG , B0 T X 0 1 T 471 22
2, Hodr 47 7 EnSite NavX RGE5] 5 F 1500
WHRIA (23 5] B 38 54 IR ML 0 33 3, 16 491 3 25 45
S5, 6 i ML BN S, 2 AT 0 B B it ) .
WFFE4s R B, 38 ) X LR MRk, HA7E AL fif i) = 4
PRI T ATHHE RA , Horp 4 TRk A ZE 0 12
) X LB R] 42 ~ 122 s, HAG XA A 4 5 22
s R AP TCI SAE  TEFHRET 9 ~ 15 A H P, WigE 3
TER GAEFI BN k45 1 il i 5E R W, 1
EnSite NavX —=ZERill RGEHAT X LZBEGHHH fl
% EYR OB R AT AT R A, = 4ERRII R S
FIF PSVT iRl BA U IEA . X gt
1A 4, R TR T @ TR I Rl S
EROR 5] 1153 MG ERA 6. L3I KL R (IRRER DA WPk
;@ WS BA B AL T AR , 5 G RS )
Bio SHERRI RS T PSVT SS90 Bl R 4 B0
R, X LW R,

3 EEOEKRE

FPERA (AR E R Rk R bR % LAY —
I E S e G R 12N, L A E L7/ ag i d
RSN Z 2501077 1= 5 B S SORE
H A LR, 5 SR il 2 Ol — i 22 4 | AR Y
I IT ke AU Bl AR B ML 3K 3 4 A
T7k B X ZBm L R el = 4B ARl R 40
e AR IS A SIREEIIRE, A SRS &
SN B BBl R AR T B A SRR TR IR AL



B

KA, A Lk R A PR TS i « 21 -

AT HLARIN | LS UE I il o5 0 o] S T, i
TH RS T U SRR R T ol L ) P AR R AE ,
HFaE 5 HEAT R I Bl . Theocharopoulos 45 &
e TAE R IEE R EF X ZEm, (1555
YN E AR LA, Wang 255 [ BF ST 45 S,
Z X 2RI M EE OB H S ARG T TR A R
LA o AR T —3es K rp & 7 ASHe B RTHE
PEWFFE , AGLRE R 2 ol fR 489 ], o, & X 2k
F AR BRKG  SAT SR Rl 163 ], 1545 75 125 326 4],
Pl 15 2, 78163 % X Lt dr OH &,
A 151 4] (92. 6% ) 47 0oL 2R & S 45T falt, FL A iR
Tob R Bk i 5 75 MO 58 X ki ik . TE#RAE
WIE (84. 1% vs. 85.4%) . LKk ¥ E AR
(1.9% vs. 2.2% ) Fllj 85 3F K GE R4 %(0. 6% vs.
0.9% ) I, X 2k 1M il 5 1% G0 S5 5503 /il 5 ¥ AR L
ZRIGIE L RAE X LG mes, R & %
X ZAm R HICSEs B A, AL S T i
e A B AT E A R 2 SOk Can ik R
SN SO TE SRR RS S T E X A a1t
WY K U RN T e F AN RV € € NS B N
i ) 46

4 FIRBIOEXRE

DR E W BB R AR IR, 5ok 2 A HEAH
LU, GO O 2 8 A DGR E I B 2 R
i Chen 25 RS2 45 Y, G URIN 25 10 3o e &
B8N 13%0 ~ 24%0, SFHATH Rl 23 %5 22 10 S i )Lt
B AESEE, R R T T I O R, iR
LB . FE WA T Z IR Sk i T8 Kol 0 5
SERT 0 Doll 5N IR, PRI A 10 mGy 5T
H R fE 1S L B e AR RE M LB, Bl EnSite
NavX Frill R GEHIA BT & i, 7E B S L T ml SE %
X £E Wl . 2016 4F, Chen 2 #3358 T 7E EnSite
NavX REG48 % T K X RFBEET, s i 1 4
R B R IE A N 5% 38 By 2 45 4 3R M0 3l 3
SR AL SEPR EAEAAT G, R DR H T
R IR T A2 5 O AR #T R R = AR R
GifE X FIEOE R 52 Chu 2577 %} 2002 4¢
1} %2016 4 3 HIGA Y 20 B 4L ik & I PO
I BB MG PR GEREEAT 181 BT 43 A Fn Rl 1, e v
Frib 1, NG IE i 1 ), prdb s Jt pr i 1 ],
Do 1 ), % B O st 3 1, A IEE L
gt 1, =d 4 F, SR EIFEHE3 6], G S
B, Hi 7 B (2002—2014 AEI0E ) 78U /0 8 I
FI GRG0 T AT S0 il oAt 12 451 (2015—2016

SRR ) 7E EnSite NavX Brill RGE4E T 78 BURAE,
FARL EVER, T AR SA R ERBEFEIE
P AEFT X LRaRIE T X ZF, S AR iR O kW
PEAT SRS DA Rl 28 R R

5 B&

Razminia Z£'*) )\ PubMed F1 EMBASE H #&
010 TGURHAA I fl A A OG5, 2R M 2261 451 8
QOR3-S a B8 Nl ok TN U
) o Mata 4387 25 R R W], 5 1% 58 (%) 5650503 ml 5 vk
AL, Z X RE I X 270 fil 58 I 35 4 Jo 128 A0 A
[H] (P <0.000 01) JH@kEFE] (P =0.01) , y /b FE 5t
FHE (P =0.008) , 1 F A a] | B 21/ 37 3] s 2R
IEARE KM R, 2R TGt 3 X
(P>0.05),

SN e A TSR Rl A e S R R R
(] By (R B AN 23 Sy 7 R0 b etk . & X AH Rl
I R L AN EAT A e k3 B 23 1)), HRiTid
I FH T 32 Bl e s A R R B O R 8 BT AR A
O ERBEE R B I RE . R X L Rl
TRYT D 23 v T B SR AT Rl {H AR A L
TNRE D S 4R 2 TR S AR A XU 55 B & %0
HOR B LRI S, & 0 2% PR A B T R S
Tl X LT HAE 3] X RFBOC T AR & — 1
AR A A . A = 4EARIN R S M CF W
BN, X R MG O I 5 1 S A0 e
TR A, T Al e A A, TR B[R] B, %
o H AR R R WA 4 T b e R FE I IR — 2
e KN FH o

2 % 3 #f

[ 1] Lickfett L., Mahesh M, Vasamreddy C, et al. Radiation ex-
posure during catheter ablation of atrial fibrillation [ J ].
Circulation, 2004 (19) :3003 -3010.

[2] Klein LW, Miller DL, Balter S, et al. Occupational health
hazards in the interventional laboratory:time for a safer en-
vironment[ J]. J Vasc Interv Radiol, 2009, 20(7 Suppl) :
S278 - S283.

[3] Nair GM, Nery PB, Redpath CJ, et al. Radiation safety
and ergonomics in the electrophysiology laboratory: update
on recent advances[ J]. Curr Opin Cardiol, 2016, 31(1) :
11 -22.

[4] Lemery R. Interventional electrophysiology at the cross-
roads : cardiac mapping, ablation and pacing without fluo-
roscopy[ J]. J Cardiovasc Electrophysiol, 2012, 23(10) ;
1087 —1091.



$22- T OHAARE 27 %

[5] Yokoyama K, Nakagawa H, Shah DC, et al. Novel contact
force sensor incorporated in irrigated radiofrequency ablation
catheter predicts lesion size and incidence of steam pop and
thrombus[ J]. Circ Arrythm Electrophysiol, 2008, 1(5):
354 -362.

[6] Kistler PM, Roberts-Thomson KC, Haqqani HM, et al.
P-wave morphology in focal atrial tachycardia: development
of an algorithm to predict the anatomic site of origin[ J]. J
Am Coll Cardiol, 2006,48(5) :1010 - 1017.

[7] Shalganov TN, Vatasescu R, Paprika D, et al. A simple

[

algorithm for defining the mechanism and the chamber of
origin in atrial tachycardias[J]. J Electrocardiol, 2006,
39(4) :369 -376.

[8] Brown JP, Krummen DE, Feld GK, et al. Using electro-

[

cardiographic activation time and diastolic intervals to sepa-
rate focal from macro-re-entrant atrial tachycardias[J]. J
Am Coll Cardiol, 2007, 49(19) ;1965 - 1973.

Ferguson JD, Helms A, Mangrum JM, et al. Ablation of

incessant left atrial tachycardia without fluoroscopy in a

[9

[

pregnant woman [ J]. J Cardiovasc Electrophysiol, 2010,
22(3) :346 -349.

[10] Giiler E, Karaca O, Kizilirmak, et al. Near zero fluoros-
copy radiation exposure during successful catheter ablation
of atrial tachycardia from the non-coronary aortic cusp u-
sing 3-dimentional electroanatomic mapping system [ J ].
Anadolu Kardiyol Derg, 2014, 14(6) :556 —557.

[11] Feld GK,Fleck RP,Chen PS,et al. Radiofrequency cathe-
ter ablation for the treatment of human type 1 atrial flutter
. Identification of a critical zone in the reentrant circut by
endocardial mapping techniques[ J]. Circulation, 1992,
86(4) :1233 - 1240.

[12] Alvarez M, Tercedor L, Almansa I, et al. Safety and fea-
sibility of catheter ablation for atrioventricular nodal re-en-
trant tachycardia without fluoroscopic guidance[ J]. Heart
Rhythm,2009, 6(12) :1714 - 1720.

[13] JEWEVE, AN, INL8, 55, =Ed bl R ot
TR XERFTR G S IE BlIR T R0 B Sl R W
[ J]. PR HEE, 2013, 25(5) 510 - 512.

[14] Deutsch K, Sledz J, Mazij M, et al. Maximum voltage
gradient technique for optimization of ablation for typical
atrial flutter with zero-fluoroscopy approach[ J]. Medicine
(Baltimore ) , 2017,96(25) :e6939.

[15] January CT, Wann LS, Alpert JS, et al. 2014 AHA/
ACC/HRS guideline for the management of patients with
atrial fibrillation:a report of the American College of Car-
diology/American Heart Association Task Force on Prac-
tice Guidelines and the Heart Rhythm Society[ J]. J Am
Coll Cardiol, 2014, 64(21) :el - €76.

[16] SR - ZIEFUR, ZHREL, AP - FIAHIG 2.

[19]

[21]

[23]

[26]

[27]

CEEEIG I B SEE IEE [T]. o AR R R A,
2014, 29(11) :955 - 957.
TR, IR, RESE, 45, Cartod fE.0 5 Wil ) 4
THEER R R RTLT ). e PR O ML 2% 75, 2013,
29(11) .811 -813.
Jilek C, Hessling G, Ammar S, et al. Visualization of
multiple catheters in left atrial ablation procedures : compar-
ison of two different 3D mapping systems|[ J ]. Herzschritt-
macherther Elektrophysiol, 2011, 22(1) ;39 —45.
Raju H, Whitaker J, Taylor C, et al. Electroanatomic
mapping and transoesophageal echocardiography for near
zero fluoroscopy during complex left atrial ablation[ J].
Heart Lung Circ, 2016, 25(7) :652 - 660.
Fernandez-Gémez JM, Morinia-Vazquez P, Morales Edel
R, et al. Exclusion of fluoroscopy use in catheter ablation
procedures ; six years of experience at a single center[ J].
J Cardiovasc Electrophysiol , 2014, 25(6) :638 — 644.
Scaglione M, Ebrille E, Caponi D, et al. Zero-fluoroscopy
ablation of accessory pathways in children and adolescents
Carto3 electroanatomic mapping combined with RF and
cryoenergy|[ J]. Pacing Clin Electrophysiol, 2015, 38(6) :
675 - 681.
Bulava A, Hanis J, Eisenberger M. Catheter ablation of at-
rial fibrillation using zero-fluoroscopy technique:a random-
ized trial[ J]. Pacing Clin Electrophysiol, 2015, 38(7) :
797 - 806.
Page RL, Joglar JA, Caldwell MA, et al. 2015 ACC/AHA/
HRS guideline for the management of adult patients with su-
praventricular tachycardia; A Report of the American College
of Cardiology/ American Heart Association Task Force on
Clinical Practice Guidelines and the Heart Rhythm Society[J].
Heart Rhythm, 2016, 13(4) :el36 - e221.
Cappato R, Calkins H, Chen SA, et al. Updated world-
wide survey on the methods, efficacy, and safety of catheter
ablation for human atrial fibrillation[ J]. Circ Arrhythm
Electrophysiol , 2010,3(1) ;32 —38.
Drago F, Silvetti MS, Di Pino A, et al. Exclusion of flu-
oroscopy during ablation treatment of right accessory
pathway in children [ J ]. J Cardiovasc Electrophysiol,
2002,13(8) :778 - 782.
Casella M, Pelargonio G, Dello Russo A, et al. “Near-
zero” fluoroscopic exposure in supraventricular arrhythmia
ablation using the EnSite NavX mapping system: personal
experience and review of the literature[ J]. J Interv Card
Electrophysiol, 2011, 31(2) :109 - 118.
Halbfass P, Turschner O, Mahnkopf C, et al. Three-
dimensional mapping systems [ J]. Herzschrittmacher-
ther Electrophysiol, 2012, 23(4) :269 -274.
(T#%28 W)



£ 28 - 51

HLEEA

N

t
#

27 %

c

Z % X #

(1] AR 2 O MR o 22, IR B TR 2
OMEERT SR A B2, A LA A TR e R
Bgx, & BEIREOCE R EIRTIERLT]. hAe
MR 2%, 2005, 33(1) ;2 - 15.

(2] Brmite, Ty, s, 4. fais a4
PEEE B gl A IR B D R TR0 EE (]
RO HLEAER, 2017, 26(5) :331 - 334,

[ 3] Perisinakis K, Damilakis J, Theocharopoulos N, et al. Accu-
rate assessment of patient effective radiation dose and asso-
ciated detriment risk from radiofrequency catheter ablation
procedures[ J]. Circulation, 2001, 104(1) :58 —62.

(4] JEAng, Euks, F¥k, % =4 SmAR%IEE
MG T WA s B o shid [ T].
T ELOIER AT S0 A AR, 2011, 25(2) 2108 - 110.

[S] XNE, A, #II, 4. EnSite NavX 5] 570 X Z0E M

SRS T BRI A M R M E RO B [T ],
HAR AR R AR, 2011, 15(4) 275 -278.

[6] 220, AL, FRRIH, 46 =ZibrlliTe 5 T mBE &M
= PSR A )], TIPEESZY, 2012, 47(5)
451 —452.

(7] BEmk, Wi, skZER, & WA XLIBEHER
JPRERMEE PO )], R OER R EE,
2014, 18(5) :353 —356.

(8] MAI, Wik, #£IR, 55 =ZEbRil RGE51S T S 400 ml
BITILERE ML shid @[], PR,
2013, 17(4) ;294 -297.

(9] ERHHE, 400, HEVHE, 5. =4S FMMEREZ L
PO BT S BT A AR I BT [T]. AR
&, 2016, 96(35) ;2821 —2824.

(ks H #2017 =10 - 19)
(AT - i)

R SIS I S SR IR S S S S S S S S S e S S =l S Sy e S Sy Sre e S s S S =y S S =i e Sy Sy e Sy S e Sy S S e =i

(k3% 22 )

[28] Khaykin Y, Oosthuizen R, Zarnett L., et al. Carto-guided
vs. NavX-guided pulmonary vein antrum isolation and
pulmonary vein antrum isolation performed without 3-D
mapping : effect of the 3-D mapping system on procedure
duration and fluoroscopy time[ J]. J Interv Card Electro-
physiol, 2011, 30(3) :233 -240.

[29] TaM, Bt =4l REHE T TR IESE EIEC
By Y S AR R T S R (T ). b I B R
2015, 30(3) :296 —297.

[30] Takemoto M, Yoshimura H, Ohba Y, et al. Radiofrequency
catheter ablation of premature ventricular complexes from
right ventricular outflow tract improves left ventricular di-
lation and clinical status in patients without structural
heart disease[ J]. J Am Coll Cardiol, 2005, 45(8):
1259 - 1265.

[31] Wang K, Hodges M. The premature ventricular complex
as a diagnostic aid[ J]. Ann Intern Med, 1992, 117(9) :
766 -770.

[32] Ling Z, Liu Z, Su L, et al. Radiofrenquency ablation ver-
sus antiarrthythmic medication for treatment of ventricular
premature beats fronm the right ventricular outflow tract:
prospective randomized study[ J]. Circ Arrythm Electro-
physiol, 2014, 7(2) :237 -243.

[33] Theocharopoulos N, Damilakis J, Perisinakis K, et al.
Occupational exposure in the eletrophysiology laboratory
quantifying and minimizing radiation burden[ J]. Br J Ra-
diol, 2006, 79(944) .644 —651.

[34] Wang Y, Chen GZ, Yao Y, et al. Ablation of idiopath-

ic ventricular arrhythmia using zero-fluoroscopy ap-

proach with equivalent efficacy and less fatigue : a multi-

center comparative study [ J]. Medicine ( Baltimore ) ,
2017, 96(6) :e6080.

[35] BB, B, BEZ, 5. Carto3 REIRF T E XL
ST RREY TR R M AG # E EE RLR ROE S A
PE[T]. SRR, 2016, 25(6) :416 —419, 454.

[36] Chen G, Sun G, Xu R, et al. Zero-fluoroscopy cathe-
ter ablation of severe drug-resistant arrhythmia guided
by Ensite NavX system during pregnancy: Two case re-
ports and literature review[ J ]. Medicine ( Baltimore ) ,
2016, 95(32) .e4487.

[37] Williams PM, Fletcher S. Health effects of prenatal radi-
ation exposure[ J]. Am Fam Physician, 2010, 82(5) :
488 —493.

[38] Doll R, Wakeford R. Risk of childhood cancer from fetal
irradiation[ J ]. Br J Radiol, 1997, 70:130 - 139.

[39] Chu L, Zhang J, et al. Clinical analysis of 19 cases of
pregnant women with rapid arrhythmia in the treatment of
radiofrequency catheter ablation[ J]. Chinese Journal of
Obstetrics and Gynecology, 2016, 51(10) ;759 -764.

[40] Razminia M, Manankil MF, Eryazici PL, et al. Nonfluo-
roscopic catheter ablation of cardiac arrhythmias in adults
feasibility, safety, and efficacy[J]. J Cardiovasc Electro-
physiol, 2012, 23(10) .1078 - 1086.

(ks H #2017 - 10 -31)
(ARS8 - JoiHe )



	第一期彩.pdf

