N A
cryoinjur
7} 7

L
;Oﬁ



ol A cryoinjury”}

el mAl= &

or

o

o

29¢

2005 6€

7

o 3t



Aol wa oel

SRTE

SRTE

A AL 2

SRTE

SRTE

g
&y
=
&
R
=

20054

64

G

o

le) |
==



Aol 2

g

el AR 7

o

Aol s =de ok A

g, &

A

Jo

il

WEEAE A Sd AU,
ohgel B AT A FATglN AT wuE ol @

3

E=iN
_

k=)
1=

Add A8 o 7HA

}\1 A

ol

A, @sel
o Ho] Ft A%E, 29w

=z
T

s=°| o

A4 2l

2o
N

AN A AT w
il A A

3

T
= 2

she

bar of

ALLES

°]

SR

-2l Al o

L= o
L T,

sl 7t

= u
=

A A



|

2

TH

L
B

"K

o

l

TH

EEIEEE

1. Baselin

- 13

2. Cryoinjuryz ©]

17

I NS - IR -

O] HHBF -

24

3. Cryoinjury gl &<l 2|3t 33}

20

Ch=

&

4. Cryoinjuryl <

i

£l

27

V.

- 28

B
aig

__AH

- 30

of
uid
‘md



ag A
Figure 2. A ventricular CONraCtion «: -« -« srerrereerreiii s e 9
Figure The clockwise rotation of a wave fronRt - e 10

Figure 4. The end of clockwise rotation of threenteant waves -« ««--voovvivieieens. 11

o~ w D e

Figure 5. A wave front propagating bilaterally «««- -« ocovveiieniiiian 12
Figure 6. The figure 8 reentry «----«- - es e oo ] 3
Figure 7. Block and the change of ventricular fiftion to ventricular tachycardia
AFEET CIYOINJUIY ««cvrvverrreeeeesasss s e mmmne e e 14
Figure 8. Intermittent conduction block and attaehtmafter cryoinjury -«--:--coeeeee. 15
Figure 9. The clockwise rotation of a wave fronteafcryoinjury -« -«-«oovoevvievennnn. 16
Figure 10. Changes of cycle length according totime after cryoinjury ------------ 19
Figure 11. Continuation of ventricular fibrillatioafter cryoinjury «««--ocoeveveeneeinene. 20
Figure 12. Coexistence of idioventricular rhythnd arentricular fibrillation ---------- 21

Figure 13. Termination of ventricular fibrillatioby cryoinjury -« -« ovrveeereiininn. 22

% A

Table 1. Changes of cycle length and tachycardiargginjury «-«--«--voeereviennene. 18



b

[s)

F7} o] ol A ek,

1=}
¥ a

a3

sol = o

o

) .

)

H A]
SEERERR

i)

u
=

|

=]

3

A
=

b

3
il

ol ol

MNP X ﬁmﬂ%%ﬂ&
B oRm WO o mﬁ,M%#%c,
W om g TR TGl T g
g O T g ©E
B o N g Q%%%]@G.
CEFLRRT 5 T2
AR - N R e S T
:.L,muvﬂwo B J) B — ﬂﬁfﬂ%
- B X N mE k- B X0 —
oo — AN T Al )
T To- o= o W) & 0] T \b i) ) e
= T S i_.ﬁeﬂﬁuiﬁﬁl
%0 = ol Ho | T - B <M ~ Ho m T~
o8 o Mo L G o 1

0 Wu i ol T o il TTIN o
TE LT e x T o HE g T
S I R R R = T ol
o < _ = ojr | ™ Y e NF
R e R
&'o oF | o ROy i 1@ oty o e ol - H
oﬁﬂl%utmm%%ovmb%%ﬁﬁ &
A . I T Aw 7
ST Tl g oo =T R
H]LoEd_ﬂ%];O tHo = B o
our@\fuT,H%Eo oo % opo
ﬂo7ELWMoﬂNE‘OIWMﬂEENrOﬂAﬂP
ot = 44 Wﬁ <H oy WE N oo B N .6M
Pr LT e R T T N g™
PR ER L Rl g E R Y g
T A B IC SRR ST~ S T~
I N o SR B . s
o T oo P o W E D
o)/ wo N0 T oo (2
KN X0 O M ow By C
JIHTJdﬂJd:.LoEﬂIUF dﬂﬂ,ul
A SN T~ o#a
R TN oo B o ©8 ﬁ;af ol 2
T g N = & — ° B B ®B & [
o [ A < By B (S
o o o o 2 o oy
N F WA TR T W 9 o X0 B

5

7}&
KR!

=

(<}

-

o

(R Rl
93] (28.0%)1 4]

X

o

=
=

2]
Asol FREAT. o

Al 714

ko)
T

LN

1=}

-

A, 3JEA et 5

0.006, p=0.016% 4 <=7

fLN

el A

8

3

ke)
i

0.001, p
FA] g o] 7

2 A3E a1, 23] (6.3%)] 4]

152.1+64.1 msecz 1

o

-
T

1<)

i

7 176.2+79.3 msec, B4 187.6+97.9 msec, B4 185.5+19.2 msec; 18] 12 105

A
At (p
7tk

u



R
R

)
B!

M
ﬂmo

o)

=N

2 A A A

-
L

A4 o



Al
o

v
Ao

Nd
A

H

fr—

5

31 A

A A

b

o

wEof 3
Foll i 7912 8191 shvio] wAy

]

i

kel
yul

b o,

o] 2]

skl A1 ¢l 4

-
Q13
S

o] A Als

3}
of

=

=

EXRE

=719 F+d(hole
23}

i

i

kel
ysl

o] ¢l A A H(infarct regionp} 74
S

sfol ]2

o Zo] A A% v (wave frontpl] 1] =]

Fol &2 9 71X @77k ol ol 4 shet. lkedas e 57 9] ¢

Valderrdanos-*e = %) | 7t

o] M7} e Aol A

lof] thF
gk =71 ¢]

8|

s

o

17124 A &= #241 Al 2~H=l(electrical mapping system),
g olg

1

=
=

Z

tl

R

1
1

R

ol ¢

IS

SEREE

1A

IS

=5

RS

-

1o 93
T

ogs

3|

T

&l o

$gule] 7)4e] gk AT
kel
Fieh. el

3

1 5 (border zone)} Al
[e)

1 AlE ol A o

T

el A

o

& <l

Q)
=

) 5

]_

o

-
T

3 A

gEE

5] &

[S)

o A4

=2 =
=1

O whebA] A <l gl A Ay

a7 &

(s}

e

R

1

&t

1 /A g o] v st

g3

=

=

shrie] v}



o

HAAEol e s

ATE 4

(cryoinjury)e] 4] A

£

0

o
o

o

—_—

H

3

<

gsk AAAM A

el

o

o

o



. A5 9 H

o=
ok

e
0%

AT o

rUZ

AswS Ao FaAshA 30~35kge] HAE AR AL, A AAHSkaL
ot Qe A4 FelfldEe] s7FE ol At FAF A
Thiopental sodiug- 30 mg/kg?] & #Fo 2 Fo3k & &<l vz A<l Isoflurane 7}
100%4 4 & o] &3] Al vHE 3 & #5 5HA S 1H(intercostal spac€) &
st g AINE Aldst] A&sHA A AEskah
HEH A Tyrode &€<(NaCl, 125.0; KCI, 4.5; MgGl 0.5; CaCl 0.54;
NaHPQ, 1.2; NaHCQ@ 24.0; glucose, 5.5; albumin 50 mgA) &<+ “JEjel A 3
S (right coronary artery)l 5 FrenchZzlogd#dl =45 4}lsla, o2 E3l
A &Aoo 2 95% Aavt EalE Tyrode €98 30mLAES =2 Tt
o] u] Tyrode &2 &%= 4C, pH= 745 FA3t9th A9 4TS 4
FoRFE Eestal, old Eud $AAe AT|e FAE oF
M =7k A &tk AA Aol Tyrode &<fo] AA&HA d7Fe =5 d7]
Ho}@ FAA xSt = FeHe e duRE 30 da=

_1

ofr

o

]

o

st = 7]E9 & HalolA A A
Z# 8 Z%(tissue bath)uletel] -4 z24& Ao
wEHel A =Aet =4S E2E T3 AEHH 2= Tyrode
glo] <=3t% = Tyrode &8-S 95% A7t &
s 37CE FAAHA. FF vEs FEAT77] 918
di-4-ANEPPS(Molecular Probes, Inc,. Eugene, USAL~2umol/L= <F 203t
ot A £2 el 44Xz, d4 29 <Hde ol &t 79 dF
A w8l EEVF AHIAE el

Z#o] #u7F Hd T e 50030 nm A E{ 7} g2HE 250 watts B 8l
71 7 2 (model 66196, Oriel Stratford, CF) X & ¥ & 44 Wity &= ¥
600 nm long-pass32 E{(R60, Nikon Tokyo, Japas) 25mm/f 0.85 H|t] <

¢ oo
)
O
S f‘ o
Ol i
o
o )
P
o o
rJ
;T
>,
[

e

)-

0“‘1 mq‘
N ot

).

st
=



H 128]E fA" CCD 7H4|2} (Dalsa

z+

&

(Fujinon CF 25L, Fuji Photo Optical Cd) %

Inc., Waterloo, Canadg)
o A pixel & 0.27 mn®]

35x35-mme] ¥ % ©] 96x96 9] |
H 7]2 ujnich 435framesk o] £ R

-
o

|

LabVIEW == 13

= -
S T

1000 framez
(version 6.0, National Instrument, Austin, TexaSAME- ©]

&

s

2.

o] A E <l A

£3

(Shinhan, Inc., Siheung, Kore&)<ll =] %]t}

itz

T
I

p—

"
Tor
o
EK
0

i

b Aurson YaAsel WAl

AEE

o] 4] electromechanical uncoupling

|3

—

o
Gy

=

FaT §

S

Z] o]
4]

a4 ke s &

agents= A&

] 4 2| vH(epicardial) =4 o] A7+ &

A4

W A ws)A 12mm =
A St oA 1

i, 3

T

)

T

ol

N

<
22|

B

3 #<9](optical action potential in

7] (cycle

15

28

CIECER

fluorescence units}

length)s W= -3t

S|
&

Aglvte] Gejrk v g e

P2

3
of

A AmA ofg BeleA shuie] s, 3

2]l A

AA 2.3%

H=

X
iz
"

[r—

o

s 3y Ao 3]



A7kl w2 2ol Bonferroni W 4< ©]-&3k paired t-tesk ©]-&3)

Pzkel 0.05 Wwkel A5 SAH o2 frofsittal Agelstalal, =
A SPSS 118 ol &35ith.

R



% 6rtelel HAE ogdtel FRAUS FaAsw, 6k wFH HdH
G4e 42 F AT RE #F S0 24NN ARHon JUAE]

A s o (Figure 1).

A, Raw image 853 ms 867 ms 881 ms

Fig. 1. Ventricular fibrillation. A. Consecutive optical map shapshot of Pig No. 2.
Multiple wave fronts appeared and disappeared ghtt fiower and upper parts. Red
represents depolarization and blue, repolarizatiBn. Local voltage signals (in

fluorescence) at selected locations (circular nushbeere irregular with average cycle

length of 133 msec. Shaded area represents thed pefi the simultaneous optical
mapping.



AR A Z2HHIg A= Tyrode £ #57F Z7]9) /\1/\1,(1]50] H]—i ]4_]:4_]4_
A @ gFs Fee] gdo] AR EAT 3UA
%7] Tyrode &< #7F 5% EoF 7F&#<1 A48

o
Tyrode &9 #F& A%3 F Aoz AgHATh

A Raw image 749 ms 807 ms 817 ms
; B TG gy L o

"ot o fww‘ i

1 230 460 690 920 1150 1380 1610 1840 20?0 2300

Fig. 2. A ventricular contractionA. Consecutive optical map shapshot of Pig No. 3.
Single large wavefront initiated from the right lewpart @) and propagated to left
upper part @©). A red arrow represents the direction of propagabf the wave
front. B. Local voltage signals (in fluorescence) at selettedtions (circular numbers)
shows upstroke of optical action potential inithtédrom right lower part and
propagated to left upper part (white arrow).

sAA A 44 2HHe
shio] #RHSIch o] §7] e
St °f 480 ms W A5 9. <l 3}
Flob= the F-2el viste] dASHA Had £24e B (Figure 3).©
Mo AFHAY RioA ErEgon ooA 93 &y W
of FHGH-2 o] deEEAaL ofde| 3vel T B &4
ANEE bgE BE3 a@drbA R 32990 (Figure 4).
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A, Raw image

-

-"‘I “:“h.- m
'F" S h ¥ iy
/ l'\"wr“‘-r I}'*H"! \H“""‘” M«J‘ ‘\AP"“ \“‘m
1 230 460 690 920 1150 1380 1610 1840 2070 2300

Fg. 3. The clockwise rotation of a wave fronA. Consecutive optical map
snapshot of Pig No. 5 after the perfusion of Tyroglglution for 5 minutes
(830~1053ms). A large wave front initiated from epgpart and clockwise rotated
for 3 beats.B. Local voltage signals (in fluorescence) at seledteations (circular
numbers). The center of a reenty)( showed decreased signals compared with the
other part ©@). Shaded area represents the period of the simeolta optical

mapping.
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1 230 460 690 920 1150 1380 1610 1840 2070 2300

Fig. 4. The end of clockwise rotation of three reentravdves. A. Consecutive
optical map snapshot of Pig No. 5 after the pesfusof Tyrode solution for 5
minutes (1097~1316 ms). The last reentrant wawvet frerminated at upper part, and

a new wave front initiated from the right lower tpand propagated to left upper
part. B. Local voltage signals (in fluorescence) at seledteations (circular numbers).
Signal at the center of the reentr)) was recovered. Shaded area represents the
period of the optical mapping images.

e wd 3 uhE B9k shuo] FAolA AlzE ol

HAed oldad @S A FIgH Awe Iy

= =z}
bl T = T T
wmol ol Yok B4 A9HE AR o £ Al (Figure 5).
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1 230 460 690 920 1150 1380 1610 1840

Fig. 5. A wave front propagating bilaterallya. Consecutive optical map snapshot of
Pig No. 5 after the perfusion of Tyrode solutiom 6 minutes (920~1072 ms). A
large wave front initiated from the center and pggied bilaterally.B. Local
voltage sighals (in fluorescence) at selected imwat(circular numbers). Signal initiated
from the center () and propagated laterally@( —@ —@). Shaded area
represents the period of the simultaneous optiGgping.

SHA Ao AN 2HHL FF 1084 F= AR A zFE o
2 o]l Rojn thA] FZo 7 = 82 37 (figure 8 reentryy] I
HATH sHAINE ol H 3 B9 A wHe] AV|7F AM FFE] o= F-9elA
o] FAH=AE &717F sl 8% 3| AV o] FAxl FEF-IAA FA4
g AT e TR FAase] AU (Figure 6).
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1 230 460 690 920 1150 1380 1610 1840 2070 2300

Fig. 6. The figure 8 reentryA. Consecutive optical map snapshot of Pig No. 5
after the perfusion of Tyrode solution for 10 mewit(522~828 ms). Two large
wave fronts initiated from both upper parts, cogedr and propagated bilaterally.
B. Local voltage signals (in fluorescence) at safediscations (circular numbers).
Signals were decreased in the centéy) (compared with other parts2( 3, @).
Shaded area represents the period of the simultanegtical mapping.

2. FAEEE o &} vEdT FAE 2L 7=

e 6hel B AN E=HWe] 242 38N 1844 B
&g wEdT (Table 1). B8 = FAEE F 1A=
wyol gst @4 A4Sl Assh 998 glelnon, 3w sEAl:
SRl Aol YOt FAFIAE Pt Ay

= 2 o il
97 gu, FHre RRHoR SRR, W08 Sdre Fun
= A
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o] ta] zhk(block) A on AW L3 Fs &d A9 A2t gl 45 7L
of EAlstd AAdAlEe] AdRIHow Hetyo] @At (Table 1, Figure 7).

1 230 460 690 1 230 460 690 1 230 460 690 .1 230 460 690

Fig. 7. Block and the change of ventricular fibrillatiom tventricular tachycardia
after the cryoinjury.A. Consecutive optical map snapshot of pig No. 5rafle
minutes of the cryoinjury (circle). A wave front svanitiated from left lower part,
propagated to right upper part, and blocked by igjyy. The rhythm changed to
ventricular tachycardiaB. Local voltage signals (in fluorescence) at saledteations
(circular numbers) arranged by time sequences aftainjury. The signal of border
zone (3) and cryoinjury @) recovered after 5S5minutes and 10 minutes of
cryoinjury, respectively. Shaded area represents pleriod of the simultaneous
optical mapping.
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1 230 460 690 920

Fg. 8. Intermittent conduction block and attachmeAt. Consecutive optical map
snapshot of of Pig No. 2 after 3 minutes of theoicjury (circle). Wave fronts
initiated from right upper partd() and propagated to left lower par®). Some

waves were blocked. Conducted wave fronts showtzthaiment at the cryoinjury
site. B. Local voltage signals (in fluorescence) at seledteations (circular numbers).
Some signals were blocked. Conducted signals welayetl at peri-injury @) or

injury site (3)). Shaded area represents the period of the smeolts optical
mapping.
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fEel oF vdel 39 ddol BEHNAL, V5d
i

&
AT 7P A A2 10 vhs S) ASHAT v R g 89 dde] &
& e ge 29 A9 AEoF #FaEel AUy (Figure 9).

A, Raw image

1 230 460 690 920 1150 1330 1610 1840 2070 2300

Fg. 9. The clockwise rotation of a wave front after cnjory. A. Consecutive

optical map snapshot of pig No. 5 after 5 minutésth® cryoinjury (circle). A

wave front initated from left upper, clockwise teth for 10 beatsB. Local voltage

signals (in fluorescence) at selected locationgculer numbers). Signals were
decreased at the cyoinjury sit&) compared with reentry site1l). Shaded area
represents the period of the simultaneous optiGgping.
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3. 54&% dolgel o B3t &4 A9t T W

A3t F3 A9y 7]+ 714 A 135.9+23.6 msec, &4 176.2£79.3 msec, 3
A 187.6£97.9 msec, B4 185.5419.2 msec; 12| 1 1074 = 152.1+64.1 msec]
o ZIAReE sAES F 4 Aol Fe &4 A9 Fr)e WEkE
Bonferroni 3274 & ©]-8-3 paired t-tesg o|&3lo] 43k Ayl 184, 3EA <} 57
el Zkzy 71H A Bt 9w Al F7kskth (p=0.001, p=0.006, p=0.016) (Table
1, Figure 12).
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Table 1. Changes of cycle

length and tachycardia by cryoim;

No. of Pig Cycle Length (msec)

(Cryoinjury) Baseline 1 min 3 min 5 min 10 min
1) 150 - - - -
12 161 274* 262 24¢* 189
1(3) 170 251% 251* 271" -

2 (1) 133 138 166 161 152
2 (2) 115 147 136 122 147
23 115 129 21¢€* 170 145
2 (4) 124 156 136 136 -
2 (5) 136 17¢* 127 124 110
2 (6) 113 110 140 124 -

2 () 124 99 106 94 117
28 101 143 182* 167 .

2 (9) 167 17¢ 177 - -

2 (10) 177 140 138 - -

2 (11 138 17¢* 185* 168 -

3 (1) 124 166 193 179 136
32 140 138 117 124 108
3 (3 101 129 124 120 99
4 (1) 129 177 182 216* 200
4 (2) 160 166 124 136 -
43 122 212* 375* 370* 367*
5 (1) 170 361* 260* 251 242
5 (2) - - - - -

5 (3) - - - - -

5 (4) - - - - 610/12-F
5 (5) 610/12:+ 48¢ 566F 747 702/12(F
5 (6) 702/12¢F 375/7¢F 38C¥ - -

6 (1) 182 219 189 133 -
6 (2) 133 147 136 124 113
6 (3) 112 136 147 127 136
6 (4) 124 113 131 110 -
6 (5) 110 147 140 136 -
6 (6) 136 147 140 117 -
6 (7) 117 138 124 - -
6 (8) 124 154 129 154 170
6 (9) 170 143 136 - -
Total (35) | 135.9+23.6 176.2+79.3 187.6+97.9 185.5+129 152.1464.
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* ventricular tachycardia
t Coexistence of idoventricular rhythm and ventricdierillation
¥ ldioventricular rhythm

350
185541292 ¢
300 | 187.6+97.9 %
— 176.2+79.3 *
O 250 — 15211641
@Q
N
E -
~ 200 13591236
=
e}
o i
P 150
- 1
<G o
T 100 L | €
) 1
O 5|
0 | 1
Baseline 1 min 3 min 5 min 10 min

Time after cryoinjury

Fg. 10. Changes of cycle length according to the timer aftgoinjury (paired t-test
with Bonferroni correction).

* p = 0.001 : change of cycle length between baseind 1 minutes after cryoinjury
Tp
¥ p = 0.016 : change of cycle length between baselmk5 minutes after cryoinjury

0.006 : change of cycle length between basele 3 minutes after cryoinjury
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A ARE ATRE e
g9 el b B
(65.6%)= 4 2AEe] &
dw HAEE 9o B 3
&4 gojga latel A

P
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X

o} = G AR T 5A A9 2, 3Hd_
dle] BAR 1A w1 1A ARE
itk #=o] Jbeg 3239 A & 21§
= AEHAY (Table 1). skAIRE o] A5
T BERA Esten, WS o] =
Figure 11).
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A. Raw image
B.
@ B L L A TR Y
1 230 460 690 920 1150 1380 1610 1840 2070 2300

Fg. 11. Continuation of ventricular fibrillation after amnjury. A. Consecutive
optical map snapshot of pig No. 6 after 5 minutdsthe creation of the 4th
cryoinjury (circle). Ventricular fibrillation persied after cryoinjury. Multiple wave
fronts were blocked by the cryoinjur8. Local voltage signals (in fluorescence) at
selected locations (circular numbers). Signals wnats observed at the cryoinjury site (
@). Shaded area represents the period of the simolis optical mapping.
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ol
k]

TAEN F Y52 935(28.0%p A= AR e m 3yl a(Figure 7), 2
(6.3%pI A= Alse]l RS ol Ade 13& A<sta 108 w7 &
AL 5 ol el A #HEH AT

Aol 8% 23(12.5%p 44 oA s x oA AU A
o] TRHEY] A 944 2F A= idioventricular rhythrl A2 A 5o &%
of #&HJa(Figure 11), JEAlEE F7HA<] FAEGA oJaiA AP HATG
(Figure 12). ©=3t sZdEo] 3|Ege wepa AdAso] oA SAstS o
F7HA Rl AL O AdAlES SEAA

A Rawy image 1168 ms 1180 ms 1196 ms

1 230 460 690 920 1150 1380 1610 1840 2070 2300

Fig. 12. Coexistence of idioventricular rhythm and ventacu fibrillation. A.
Consecutive optical map snapshot of Pig No. 5 aftér minutes of the 4th
cryoinjury (circle). Wave fronts of idioventriculathythm were initiated from left

upper part and propagated to left lower part (bladow). Several wave fronts of
ventricular fibrillation were initiated from leftateral part and disappeared at the
cryoinjury site (red arrow).B. Local voltage signals (in fluorescence) at selecte

21



locations (circular numbers). Signals of idiovanttar rhythm (D), ventricular
fibrillation (), and cryoinjury site (§) were presented. Shaded area represents the
period of the simultaneous optical mapping.

i 1792 ms 16826 ms 1854 ms T
A 5 T = rmmaaaam N

J.!jlﬂ;*'i_"

1380 1610 1840 2070 2300

230 460 690 920 1150

Fg. 13. Termination of ventricular fibrillation by cryomjy. A. Consecutive optical
map snapshot of pig No. 5 after 5 minutes of thé Btyoinjury (circle).
Idioventricular rhythm persisted. However, ventacufibrillation was terminatedB.
Local voltage signals (in fluorescence) at seledtedtions (circular numbers). Signals
of idioventricular rhythm (@), previous fibrillation site @) and the cryoinjury site
were presented(d). Shaded area represents the period of the simeolis optical

mapping.
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Abstract

The effect of cryoinjury on ventricular tachycardia
in pig right ventricle

Boyoung Joung

Department of Medicine
The Graduate School, Yonsa Univergty

(Directed by ProfessoBeung-Yun Cho)

The effects of artificial homogenous obstacleshendynamics of ventricular fibrillation
have been extensively investigated. This studypea®rmed to assess the influence of the
heterogenous obstacles on the dynamics of wavefeomt to determine whether obstacles
can convert ventricular fibrillation to ventricultachycardia by stabilizing wavefronts in
fibrillating right ventricular tissues of pigs ugian optical mapping system.

A cryoinjury with diameter of 12 mm was created epicardium of perfused right
ventricles (RV) of pigs (n=6) and optical mappingages were taken at baseline, 1, 3, 5,
and 10 minutes after the cryoinjury. After the vehBIV tissue resumed electrical activity,
repeated cryoinjury was created at the previousyirgites until the tissue is viable.

In total 35 cryoinjuries, images of 32 cryoinjuriaere analyzed. The optical action
potential was not recovered in both cryoinjury gedi-injury sites at 1 minute, partially
recovered in peri-injury sites at 3 and 5 minut€ycle length of tachycardia was
135.9423.6 msec at baseline, 176.2+79.3 msec anuten187.6+97.9 msec at 3 minutes,
185.5+19.2 msec at 5 minutes, and 152.1+64.1 msHe minutes. The cycle length of 1,
3, and 5 minutes after cryoinjury was significanfiyolonged than that of baseline
(p=0.001, p=0.006, p=0.016). After cryoinjury, wimular fibrillation changed to
tachycardia in 9 (28.0%), and terminated in 2 (§.3Plhese changes were observed mainly
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within 5 minutes after cryoinjury.

The cryoinjury had an anti-fibrillatory effect inssues with ventricular fibrillation.
However, this effect was related with decreasirggtatally excitable area rather than
stabilizing wavefronts.

Key Words: ventricular fibrillation, optical mapping systemght ventricle, wavefront,
obstacle
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