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TABLE2
Procedural and Ablation Lesion Characteristics for Left-Sided Pulmonary

Weins Randomized to 2- versus 4-Minute Cryoapplic stions

1 Minuies 4 Minates -
N=1 N=3 Yalue
Temperatare at 30 seconds, 32 £ EA —334+59 DHET2
e
Madir ablation temperature, —da6£65 —493+82 01762
oc
Time from end abdaticn to 5&12 5412 09245
[FC, seconds
Time from end ablation o 1919 rEE Sy L] 05219
+2FC, secomds
Acute PV with single 26 (B0.T) 2T {9000 09654
cryoablation, N (%)
Feeal-time PV pobential 18 (621} 16({53.3) DAE01
monitoring, N (%)
Time to PV, seconds il£ 16 MW+ 15 03107
Temperatare at PV, “C —2844+ 143 -284+152 08686
Circumferential transmural 15 (86.2) 170,00 013646
lestons, N (%)
Moaximum lesion depth, pm 1310 £ 641 1518 4 100e 038R0
H o Ioel L Irt WWGT LS O ie)
Maximum necintimal 191 £ 231 20£3019 00T
thickness. pm
Mean peointimal thickness, 136 £ 184 M08 00071

(Fiinl

LEPY. beft superior pulmonary wein; LIPY, laft inferior pulmonary vein: PV,

pulmonary wein; PVI, PV isolation.
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TARLE 2
Histopathologscal Data of Pulmonary Vein Tissue

AF213 AFAI} P-Value AFIE AFA2S P-Vae
Circumferentially transmural 35 55 - 35 55 -
les b
Maximal lesion depth {mp* 30le £ 1134 o8 = 1126 0z 3606 = 1136 3151 + 1056 0.6
Maximal neointimal 77 £+ 191 158 £ 74 0.309 137 £ 55 134 4+ 127 0.57
thickness {gm)
Minimal neointimal thickness 53+ 92 3+ % 0.75 40 £ 10 20 + 41 (.68
(e
Averape neointimal thickness 165 + 140 101 £ 44 0.46 Bl + 28 82 + 8l 0.0
{pem)
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TARLE 2
Procedural Parameters

CB-1G CB-2G P Value
Balloon applications per vein lax12 1,308 =0.001
fexcluding bonus)
Distance to achieve proximal 18 +38 12+5 <0001
glectrode (mim
Tpyr (seconds) 79 + 60 52436 0.049
Procedure duration {minutes) 128 £27 08 £ 30 <0001
Fluoroscopy exposure 195 £74 134 £53 0.001
(minutes)
Contrast medivum (mL) 134 £ 33 120+ 34 ns.

CB-1G = first-generation cryoballoon; CB-2G = second-generation cry-
oballoon; Tpyp = time from start of freezing to pulmonary vein isolation;
n.s. = nonsignificant.

TABLE 3
Frequency of Single-Shot PVT and Real-Time PV Visualization
Single- Shot Real-Time PVI
PVl Visualization

CB-1G CB2G P CB-1G CB-2G P

L3PV &60% TT% n.s. 5T% Bl% 0.054
LIPV 0% 1005 =0.001 5T% Bl% 0.054
LCPV T5% - 25%

RSPV 375 B0% 0.001 53% Q0% 0.002

v A47% 805, 0,007 0% 60 0,02
| &aﬂ 1% B4% =<0.001 40G 16% =0,00]
PVI = pulmonary vein isolation; PV = pulmonary vein; LS = left superior;
LI = left inferior; LC = left common; RS = right superior; RI = right in-

ferior; CB-1G = first-generation cryoballoon; CB-2G = second-generation
cryoballoon; n.s. = nonsignificant.

Furnkranz , J Cardiovasc Electrophysiol 2013



1st Generation Cryoballoor
Pison , Heart Rhythm 2010

2"d Generation Cryoballoon
de Asmundis , Chierchia GB, JCE 2013




1 year follow-up
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e 42 patients; PAF
e Mean procedural time 95.2+16.2 ; mean fluoroscopic time 20.5+12.2 min

e After a single procedure 83% of patients were free of AF (BP 3 months)

Chierchia GB , Europace 2014
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« 50 patients; Short standing persistent AF 28% ; PAF 72%
e After a single procedure 80% of patients were free of AF

Metzner A, Circ EP 2014



One-Year Follow-Up After Single Procedure Cryoballoon
Ablation: A Comparison Between the First and Second Generation
Balloon
GIACOMO DI GIOVANNI, M.D., KRISTEL. WAUTERS, M.D., GIAN-BATTISTA CHIERCHIA,
M.D., Pu.D., JUAN SIEIRA, M.D., MOISES LEVINSTEIN, M.D., GIULIO CONTE, M.D.,
CARLO DE ASMUNDIS, M.D., Pu.D., GIANNIS BALTOGIANNIS, M.D., Pu.D., YUKIO SAITOH,

M.D., GIUSEPPE CICONTE, M.D., JUSTO JULIA, M.D., GIACOMO MUGNAI, M.D.,
GHAZALA IRFAN. M.D.. and PEDRO BRUGADA, M.D., Pu.D.

From the Heart Rhythm Management Center, Universitair Ziekenhuis Brussel, Wrije Universiteit Brussel, Brussels, Belgium

« 100 patients; 50 CB1; 50 CB2
e One year follow-up
e After a single procedure 66% vs 84% (p=0,038) of patients were free of AF

Di Giovanni G , J Cardiovasc Electrophysiol 2014



Improved 1-Year Clinical Success Rate of Pulmonary Vein
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« 105 patients; 50 CB1; 55 CB2
e One year follow-up
e After a single procedure 63,9% vs 84% (p=0,008) of patients were free of AF



Complications



Complication Rates
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All procedures with 28 mm

PNP occurred in Group 1= 6,25% vs Group 2= 19%
Approx 90% occurred in the first 8 patients

No differences in T°C when PNP occurred

Casado R, Chierchia GB Heart Rhythm 2013



The proximal seal technique
A mﬂrm. B : w
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Luminal esophageal temperature predicts esophageal lesions
after second-generation cryoballoon pulmonary vein isolation
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Minimum balloon

Minimum LET {"C) LET range ("C) temperature (°C)
LSPV 286 7.5 5.8 to 36.0 -51%40
LIPY 285+ 0.3 —12.0 to 35.5 —47*5
LCPV 3.1+ 6.8 20.9 to 34.6 -84+ 6
RSPV 338+ 1.2 29.1to 353 -50+7
RIPV 28.2 + 9.6 —-4.3 to 34.9 —49 6
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-19% of patients experienced esophageal

lesions

-No lesion occurred with LET > 12°C

Furnkranz , Heart Rhythm 2013



Increased Incidence of Esophageal Thermal Lesions
Using the Second-Generation 28-mm Cryoballoon
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What about shortening the freeze-thaw
cycle duration?
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Conclusion

Application of 2 freeze—thaw cycles when compared to 1
freeze—thaw cycle following cryoballoon PVI did not resul
in improved clinical success but was associated with a highe
complication rate.

Chun KRJ, J Cardiovasc Electrophysiol 2012



“ The minimum recommended duration of 4 minutes was
derived from studies on focal cryoablation realized more
than 15 years ago and has not been rechallenged despite
major innovations in catheter design and
cryorefrigerants”

Andrade , J Cardiovasc Electrophysiol 2013
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Table 3 Pulmonary vein isolation characteristics
LSPV Time to isolation, s 47 (30)
Temperature at isolation, °C =37 (11)
LIPV Time to isolation, s 30 (9)
Temperature at isolation, °C =26 (10)
RSPV Time to isolation, s 29 (17)
Temperature at isolation, °C =28 (11)
RIPV Time to isolation, s 51 (46)
Temperature at isolation, °C =32 (11)
LSPV left superior pulmonary vein, LIPV left inferior, RSPV right supe-
rior, RIPV right inferior

Centrum voor
Hart- en Vaatziekten

\Y

Chierchia GB, J Interv Card Electrophysiol 2013




Systematic bonus freeze after isolation in the first 24 pts
No bonus freeze in the last 28 pts

Mean number of freezes= 1,5 per vein

At a mean follow-up of 5,72 months, 82% of patients did
not experience AF (no BP considered)

No differences between both groups (bonus or not)

Chierchia Gh, JICE 2013



summary

Improved acute procedural outcome

Reproducible single procedural 1 year
success around 80-84%

Different possible strategies: RT recordings,
standard reduction of freeze cycle

Bonus freeze
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