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(=] & & ULELHHI0 fh 2 b il % ks 5 2 (left superior pulmonary vein fat pad, LSPV-FP) %} .0» 5 8l 55 (AF) B 5%
W,k 12 FfEBE AR Rl O RR B R AT S RS0 B I s T ORU O S AR R Ok E M L A2 A S 4 )T e O B R
LSPV-FP; 43 10 42 Jefils | o0l 3ok 3 45 T Rl LSPV-FP Ik GE 1 4+ T Al LSPV-FP 4 BCRAS T 0.0 5 K Ze LIl # kA 2L
AR CERP) T4 R0 B 3 8 #UE (AERP) L AF AR AF BFOER, &R FERDIRAT 2 0ok A 0 ok 5 w28+ nl W
4558 0 5 ERPL(84. 44429, 50) ms vs (129.7415.83) ms, (85.42426.11) ms vs (129. 7415, 83) ms, P<C0.05].# K
dERP[(71.67414.03) ms vs (34.17418.32) ms,(57.5+£24.17) ms vs (34.17418.32) ms, P<C0. 05] 3 K 7= b ili 8 Ik il
5 0 ERP B 25 5 (P<C0. 05) M AF B9 & [ (5. 33£1. 231) K vs (0. 7540.96) %, (4.67 £ 1.155)K vs (0. 75+
0.96)¥K, P<C0. 05] M Mk AF B0 3 [ (143. 6 £22. 42) K /min vs (226. 34 28.50) ¥ /min, (146. 4+ 30. 72) ¥ /min vs
(226.3£28.50)¥K /min, P<C0.05], {H#l LSPV-FP AJ Lh 3 i Jil i 70 0 3k & i 28 T B 8009 3R A8 1k (P<<0. 05) B A5 i 5
M2 fI T BB B R B AL T BB R, R 2o MK E B 4 A 4R 45 s LSPV-FP X0 B B 8l 0 fil ok 4 15 &
EH.
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Effect of left superior pulmonary vein fat pad on atrial fibrillation in dogs
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[Abstract] Objective To explore the effect of ablation of left superior pulmonary vein fat pad (LSPV-FP) on atrial
{ibrillation(AF). Methods Twelve healthy adult mongrel dogs were anesthetized and ventilated; both cervical vagosympathetic
trunks were exposed for stimulation. Thoracotomies at the 4™ intercostal space of left and right chest were performed to expose
the LSPV-FP. The effective refractory period (ERP)/ERP-dispersion (dERP) of atrium and LSPV, AF inducibility, and the
ventricular rate of AF were measured in the following statuses: baseline, vagosympathetic trunk stimulation(VTS), LSPV-FP
ablation, and VTS post LSPV-FP ablation. Results At baseline status. stimulation of the left or right vagosympathetic trunks
significantly shortened the ERP of atrial ( [84.44+29.50] ms vs [129. 7£15.83] ms, [85.42+26.11] ms vs [129. 7+15.83]
ms, P<C0.05), increased the dERP of atrial ( [71.67+14.03] ms vs [34.17+18.32] ms,[57.5+24.17] ms vs [ 34. 17+
18.32] ms, P<C0.05), the difference of ERP between proximal and distal of LSPV (P<C0. 05), AF inducibility ( [5. 33 £
1.231] times vs [0. 75+0. 96 times, [4.6741.155] times vs [0. 7540. 96] times, P<C0. 05), and deceased the ventricular
rate of AF([[143.6422.42] beats/min vs [ 226. 3428. 50] beats/min, [146. 44 30. 727 times/min vs [ 226. 3+28. 50 times/
min, P<C0.05). LSPV-FP ablation significantly attenuated all the above electrophysiological changes induced by left VTS(P<C
0.05), but showed no effects on those induced by right VTS, Conclusion Left vagosympathetic trunk plays an important role
in the development and maintenance of AF partially through LSPV-FP,

[Key words | catheter ablation; left superior pulmonary vein fat pad; effective refractory period; effective refractory
period-dispersion; atrial fibrillation
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O G E (fat pad., FP) H5E4E 0 JIF 2 1 5% K 1fi
B %8 A 215 M (ganglionated plexi, GP)
() i 1 405 4 41 20, B 5 X5 FP B9 10 S WP TR A, Ho 7
OHERHE AR FE O ST 5 = G SR &
0 B Eh Catrial fibrillation, AF)™ &4 445 i i
M H#TEZ, 5 A0BENHXN FP 28 A
HiAg D s (RPV-FP) | T i Bk g i 3 (IVC-FP) | 2
- i 5 K B 5 4 (LSPV-FP) & 22 Jili i ik B i
(LIPV-FP), HETWF AR 8 2 1245 2 4> FP., 1 %f
L 2 A FP B 5T AH X85 A0 R R s 0 B b
26 ITE 0 43 A0 FEAE 2B . 4 AR e ik 101 3 ol 22 2T 4
(5% B e T i 8 43 s A0 B K 2 T A
TRERBK L A S50 3 A UL S S A T
BERE R WL T 72 L Il kT H 4b i) LSPV-FP 4545
T Hh 203, B LSPV-FP 1£ AF H 3t f ,

1 MG E

1.1 %£5EHEM EMS system 32 5 A BT R,
EMS system 2 FF H # 1 (35 B Mennen 24 #);
Stockert EP Shuttle 1838 & 45 714 fl A% .4 mm %18 i
FEIH Al 4 (31 Biosense Webster 22 H]) 54 B A5
T4 6F WK EE £ (£ E Cordis A R SC-3 1 5y
YIWF AL A A L R B e B T A AR AT L B
SR BEIT R T ) s IS e 24k
WEVH RS AE R BR A WD |

1.2 %%shdh  ERZFR 12 2L MR, (K5
15~20 kg, HI 5 A5 B2 R 520 3l v e 4 R[S
¥ sl AT IE . SYXK () 2007-0003 ], 3h#1 A &
FIEXTHR . W45 T 3% B b Z4M 30 mg/ke #H ik
e MR P15 AL 3B N 50~100 mg/min 4E£5F RREE, S
A ST L B IR, 8 Ui 10~15 ml/kg,
WAL 16~ 20 W/ min, 15 22 W5 I A v 15 3K 0 L JAT
SRR A G 1] U3 T B K, 7% i 00 A S R 2L A
HRET TR E PR . Seldinger”s 5 28 il W4 ) % 5
Jok, 43000 BN 6F i bk B L 20 00 i e K U e LA

100~200 ml/h % A A BEER K40 78 B K R E 2K
AN 4 SAR S48 90 5% His AL, A A 2R
4 JHy (B, VRO B B L R BR LSPV-FP, 5 T HLE
e AT TS A U RN B A T BT AR A

1.3 #AEA42F R FEM R 16 Hz, k58
0.1 ms, 435l T 26 45 Mk 56 w28 1 25 5 0008, A0 &8
SR NG =30 Y0 I 1 5 B GE Sk 2K E R T O
BE . FP Il A8 50wl AR [ Y R B

1.4 K HEEBEMEFFE (DAY Ceffective
refractory period, ERP): LI S;300 ms,S;180 ms,
B 10 ms AT BRI 5B — DA RESF RO b
F Se 2 BT A2 19 A B5CAS I 0T 5 (2) A5 A80AS g 1
(ERP-dispersion, dERP): #& K ERP 5 fz /)y ERP
ZH; (DHAF IR F. HEEH HRAEANFEIRE T 17
ERP 5 B BLFF2E 1 min LB AF B9 & 4R (4)
AF B0 A B . AF B JE 20 A4>0 3l R 80 7
PHE R UL EFR (VR FER,

L5 HHEak  EHMWTH 4 mm 3% E NS
HLL30 W 60 CHEATI ML, DL FP scfb, IR FAE /N,
H S BT L 45RO ml S FP AR AN B0
RPN B 7 A T BEL S T R R

1.6 FPagrzikd WENEAAG FP AL, %
KA FP 5 EUE B FP 2r 91 4 % 2 58 H s [
FE AN YR AT H-E §e 0,

1.7 %itsas  JH SPSS 11. 0 #4744t 4
B REGERHH o+ R L TH BT S 9 B A X ¢
K6, 20 8] Lo 35 O 28 43 B L 4 IR0 0 G L B g A
5 K55 K- (o) K 0. 05,

2 &5 B

2.1 HHFARABEAAAEFE 12 BRI 5E
B BRI WAL B F L TG I R L T
AR TR B R E R T B e R LR Th R
B R FP R LA M 2 e (B . R
Ja FAOE SS 60 ms B K = Wik JEI 5 K,

1 LSPV-FP KRR Z R ARZENE
Fig 1 Anatomy and histology of LSPV-FP
Black frames indicate fad pad. LSPV-FP: Left superior pulmonary vein fat pad. A: Anatomy of LSPV-FP before ablation; B: Anatomy of LSPV-FP after
ablation; C: Ganglion in LSPV-FP before ablation; D: Ganglion in LSPV-FP after ablation. C, D: H-E staining. Original magnification; X 200(C, D)
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2.2 SR E &k LSPV-FP 5f & & ERP & dERP #
Hoa AL LSPV-FP A, 0372 28 58 # 28 F (left
vagosympathetic trunk stimulation, LVTS) 8% #i] #
H kK EM 4 T (right vagosympathetic trunk stimu-
lation, RVTS) ¥l 4410 i ERP(P<20. 05, % 1),
{45 5 1) FEZH AL, LVTS EZ 5] 2 55 FAIK

*1

i b7 ERP 4% . RVTS £ 5L b Ml £ 5 ERP
i (P<<0. 05,3 2), AL LSPV-FP A DL i 2 Hi
59 LVTS 80 2 b7 AR A Br ERP B 46 F2 (P <
0.05), LAl Hl 55 RVTS Fr 2 & 22 5 ERP #) 4 %
(P<20.05) fHXF RVTS FrEi 47 5 ERP 46 40 LK
(£2),

iH Bt LSPV-FP B %l i ik zE #1 £2 F 340 5 ERP F5 M

Tab 1 Effect of vagosympathetic trunk stimulation on atrial ERP before LSPV-FP ablation

(x=*£s, t/ms)

n* Baseline LVTS RVTS
Atrial 72 129.7+15.83 84.44429.50" 85.42426.11"
Left 36 127.2+18. 46 60.83416.80" 104. 7419, 64
Right 36 132.2+12.45 108.1+18.33" 66.114+15.17*4

2, Represent the number of measured sites. LSPV-FP; Left superior pulmonary vein fat pad; ERP; Effective refractory period; LVTS: Left

vagosympathetic trunk stimulation; RVTS: Right vagosympathetic trunk stimulation.

x2

* P<C0. 05 vs baseline; 2 P<20.05 vs LVTS

E A LSPV-FP 8 5 R B & EHE T30 ERREBAL ERP H820E

Tab 2 Effect of vagosympathetic trunk stimulation on ERP of different atrial sites before and after LSPV-FP ablation

(n=12, x=*s, t/ms)

Site Baseline LVIS RVIS

Before ablation After ablation Before ablation After ablation
SRA 129.2+11.65 115.8+14.43 115.8+12. 40 60.83412.40" 64.67411.65"
MRA 133.3+21.46 111.7+16. 97 114.2+29. 06 67.50416.58" 75.004+17, 32"
IRA 138.3+12.67 96.67+18.75" 110. 8424, 664 70.00415. 95" 77.50416. 03"
SLA 123.3+17.23 53.33410.73" 106. 7421, 464 100.8+17.30" 123.3417. 754
MLA 129.2+20. 21 61.67416.97" 110. 0+15. 954 109. 2+£20. 21 126.7+£15.57
ILA 129.2+18. 81 67.50419. 60" 91.67+12.67°4 104.2+21.93 110.0£21. 74

LSPV-FP. Left superior pulmonary vein fat pad; ERP. Effective refractory period

; LVTS. Left vagosympathetic trunk stimulation; RVTS;.

Right vagosympathetic trunk stimulation; SRA: Superior right atrium; MRA . Medium right atrium; IRA: Inferior right atrium; SLA: Superi-

or left atrium; MLA: Medium left atrium; ILA: Inferior left atrium.

Ml LSPV-FP §ii, LVTS.RVTS #fgfli dERP

HAIN[(71.67+14.03) ms vs (34.17+18. 32) ms,
(57.5424.17) vs (34.17418. 32) ms, P<C0.05],
THfl LSPV-FP figHl 55 LVTS Fr5lig i dERP 34
[(39.17419.75) ms vs (71. 67+ 14.03) ms, P<T
0.05]fHX} RVTS 5l # Y dERP 3 fin J¢ B & 74 55 1
F[(70.83+22.34) ms vs (57.5424.17) ms, P>
0.05] . fHR A ¥ dERP &%,
2.3  HHIR 4 @k LSPV-FP % £ kB # Bk ERP % %
W FERIDIRASTR L 22 bl K O i RN A s ERP 25 5% T
Giits R L (P=>0. 05) ; BB M 2K 6t 2 1 5 5 2
RHICIR S AH B L 3T 3 M i ERP 34580/ (P<<0. 05) , 3T i
HighZ [\ ERP 2 54 G2 & X (P<<0. 05) ; 14 fill
LSPV-FP 1] LB S V5 55 20 0 2K 76 i 28 1 00 PT 30
AT 3 5 v ERP I/ (P<<0. 05) , {H 3T 3t 5 38 3t 2 [1]
ERP 2 S5 G it L (P<<0.05.% 3).

* P<C0. 05 vs baseline; £ P<C0. 05 vs before ablation

* 3 SHSRERL LSPV-FP Xt & L i 3% Bk ERP KIS0
Tab 3 Effect of LSPV-FP ablation on ERP of LSPV
(n=12, 7=+s, t/ms)

LVTS
Before ablation After ablation
119.2+15.64 81.67414.67" 110.0+10.44*4
129.249.962 110.8+18.81*4 125,8412.40*~4A

Baseline

Proximal
Distal

LSPV-FP: Left superior pulmonary vein fat pad; ERP:. Effective
refractory period; LVTS: Left vagosympathetic trunk stimulation.

* P<C0. 05 vs baseline; £ P<C0. 05 vs before ablation; 4 P<C0. 05 vs

proximal

2.4 494 @k LSPV-FP x AF #9 % 4@l
LSPV-FP i . Fl 3ok 5E # 2 T o Bl B 34 AF 955
KU, HREFEAL AF B 9.0 = 3 (P 3520, 05) 3 7
it LSPV-FP J5,LVTS 511 AF if5 & IE S AF
Bp 0 2R B S (P 359 <20. 05) fHAUXT RVTS &
Y AF 0 FF W R (P<<0. 05) % AF 11
BRI N GR O,
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Tab 4 Effect of vagosympathetic trunk stimulation on AF induction and VR before and after LSPV-FP ablation

(n=12, x=£s)
LVTS RVTS
Baseline - - - -
Before ablation After ablation Before ablation After ablation
AF induction(times) 0.750=40. 960 5.33041.231" 3.083+1.165*4 4.67041.155" 4.66740. 887"
VR f/min"! 226.3428.50 143.6+22. 42~ 171.5+34.50*4 146.4+30. 72" 196.8+15.63*4

LSPV-FP. Left superior left pulmonary vein fat pad; LVTS: Left vagosympathetic trunk stimulation; RVTS; Right vagosympathetic trunk

stimulation; AF: Atrial fibrillation; VR: Ventricular rate. * P<Z0. 05 vs baseline; £ P<C0. 05 vs before ablation

3 4 it

ENSWTELE T RN sk k2 a1 F G NGO T
FEAIG AF B0 2 00, X AT B LSPV-FP iy A &
P28 S C I AL 1 B B 45 A O 5 () IS 00 380 0k T e 42
T, 0 P ERP 468, AF B9 R 8 K g/, 0 B
YN T U AR B 2 R AF B AA N B
mprEa M REME S, Ml LSPV-FP 5. 2%k
PR 5 2 45 i A% D RE 3 o Lt filf AT 973 J&] < 4E
KONMEEZ 0 HE#R TEELE,

Wijffels Z 13 H B AF # 2% (AF begets AF)
HiIAH . AF 51k AF 5 ERP 4547 K. AF 9971
R K =ERP X & F#JE (CV) .ERP 4k J5 0 5 M
FUVFAFTE 0 PTIR A B0CE 3 i, 4F AF R 2R
FHEE X, B ERP 4b, dERP X AF (1) %t F 4k £
IR EAG HEAE Y, Fareh 255 % o WF5E T Pl
(400 K /min) 24 h SEEMH K 27 ERP
A I AE A0 BT 90 A ERPL R I
A0 By ERP Y545 %6, A0 AS [8]350 467 45 5 72 AR — L o0
B5 ERP YA — Ve R, & 20 2Pk 70 B B8 ERP
AR —1EJE AF 5 TiE R FFFLL i M &, O
Br dERP 1§ K 25 5 800 B WU AH i H AR 3 A 3 —
ML BAT SR ERP 9.0 b WUAH i 58 25 5 B AILJE AR
Yriz e SR, Sk AF 09 &4 f4i . Kovoor
SEUCAE Bl S5 v E SO 2 Tk P B SRR 5 T R
Wi (Tkacy) BE T30 AF 19 & A2 10 Teacs 25 105 AE 1900 Bl
AF AR T 8 AF & AT HAEZEM. Lo
FLA N ) B R M L o ok T R AT R
L83 T —— T IR B 35 3% . VA YT A b s R T 4
SV v B E] . Sarmast 250 1 Lomax 207 5IF B
Tiach TEZE AT 0 B AN 24 50 43 A1 s Yoo, S 2K E P 28 3
ARG 540 Fi ffi dERP AR LT & 2%, A&
SEEF T, 2L M TR O B dERP S0, AF
VR R B LSPV-FP A LI 55 53 2= ) 2% &
2T sy dERP 8 K, T B 08 /> AF % &

WL XN F B IATE AF IBFST E RE R AN T,

{8 Hirose %" BEPEW Al RPV-FP, K45 1 fil
JEAi s ERP M ABE MG I T AF IR E., ¥
FELE LB I Rl RPV-FP BEAK T &5 60 A O 5 Y
AF i RIS AF i &6 1 AR [R B30 1T 42
O E KA 220 o FiAT I K AR i & % & AF
VR T H L7 Ak — BLG Y i R AT g 2 0 Al =) 3 FP
JE N T 2245 0 B 2 6] ERP A 5 BRE L s T 19 m
T AF B RHER , T Chiou %1258 i 1 W vk 280
AP AR 6 I @l R 19 3 > FP(RPV-FP,IVC-LA-
FP.SVC-AO-FP) . 45 5 W /R AJ 3 £ 1 Hb 25 B .0 s
254 | D B A R 2K GE S, I ELARE I bR ok o b 2
S0 B ERP 4606 DA AR 38 GE M2 fIBCIRE R AR
Wik &, EESEYIEm RN Bk 3 A FP JE . O
b MOk B9 ERP #EK , AF WK R F I, Bt
AU S o S AR Al FP Rk B dh 2 A T AR A 1
ZAHAF R A o8 Z Ak R W AL FP Y T i
AHT AF (97 FEMSE %,

I e ok A LA 2L 2 PR B R 1 4 A AR AE AF 1Y
Je B R AEHE b R PE A T R L AL Rk S 22
5 A8 A B FP AT A X il 8 ok PN A 54 30 e 1k Sk B
SR B S AR R il ok e 2 B LA
St K P S P AN AN Bk i k0 B 45 i
Ik =2 1) e A B 2 S LA 3R BN 7E [R] — il
JKAS 1) 350 457 19 Fi A= B A M B AT BT R Al Kumagai
AL g 48 B KM AF BB 81 A%l ik i v A
FRRE 5 K B ZC L W DK o 1 ERP R T8 O
ARSI 45 R R FERPR S T LSPV 43 3 -5 28 3% 11
ERP 2 5 LG X JAG 76 Jl ok 56 #h & )5 ™
B2 ERP 22 53 A A Giib 247 3, Al DL B g ol
WA RS T B ERP W/ 5k 2838 T R
S AR LAt tR S T i K GUT S | G2 0 ERP 45 R 1 2
SATRES TN EA L, (DLRM L AN, FIE N
N JEHERR ) T 5 X R WAREARF L AT # b AF
SBT3 R T U R o 0 A B K5 (3) JRR i 24
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Haissaguerre 25 & 1 9 “ & BK 3% (venous
wave) {5 U R 3 A 4R B il R k- 220 s
Pl 7 B A LA i bk G2z S 5 0 i ERP B 1Ok
&R AT 3R o B3R 1 20 il 5 K L B B T AF 1Y Il
PRAGCR F07F Fil 26 0 19 96 B, Ul 0l 4 KO L 2 o
ERP B #2 AF KA MZAERFpLHI 2 — . ASLm 2
SRR, Wk E & T W R DK T S A i
ERP ¥ /MH dERP 205 K, AT 55 A 47 iRk T2 1
ATREE A EMAN T AF B4 M4ERrn £ 2R
P, G A Al LSPV-FP AT i 3531 55 0 Sk i dp &+
IR ERP 4850, & L3k E sl & X B i AF A 20
HAFUEW] BT dERP TG i 2 520 L 3X W] B 5 ok E b
20 5 R i DROAS B S BV A Z R R A G
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