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Background: During AF catheter ablation, achieving acute pulmonary vein isolation (PVI) is A 14 normal pigs underwent PV isolation (RSPVs) using either: A 14/14 (100%) RSPVs were acutely isolated using either of the ablation

feasible in virtually all cases, but this does not always translate to chronic PVI. This study 1) Radiofrequency ablation (ThermoCool, Biosense Webster, Inc) i 4 Pigs modalities.

examlned t_he fea_5|bllt|y of_achlevmg chronic PVI_usmg either radlof_reque_ncy_ ablatlo_n (RFA) or 2) BAC with low-dose energy (5.5W/30s) i 5 Pigs A At 4 weeks. 75% of RSPVs treated with REA. 60% treated with low-dose laser

ablation using a visually-guided laser balloon ablation catheter (BAC) in an in vivo porcine model. : : ] ) i . - ’ _ _ e _ _ : Figure 4. Hi stological sect
Methods: In 14 normal pigs, the right superior PV was targeted for ablation: 4 RFA, 5 low-dose 3) Bﬁ‘g Vl‘"ttr;] V?erls%%e do?e er:e(;%y (5B|5 t_16W_/ 20 3O|S)t;]_ 5;/'%5 | g and 100% of treated with variable-dose laser remained electrically isolated. trichrome) fromthe 10-1 1 0 6¢ 1 ock po
laser (5.5W), and 5 variable-dose laser (5.5-16.0W). Following transseptal puncture, a Ny the RSPV was largeted Tor ablation since only this as a long enougn sieeve A The procedural and histoloaical characteristics are shown in the Table an RSPV teated with low dose lasers
deflectable sheath was placed at the target vein. Baseline PV angiograms were performed to of muscular tissue so as to allow for reliable chronic assessment of PV isolation P _ d _ _ o - ?yQYZCV |inet;énsmura SRR

assess geometry and size. In animals undergoing RFA, circumferential ablation was performed A During laser ablation, there was 30-50% overlap of adjacent ablationii s pot s 0 A On gross (Figure 2) and histological examination, all PVs displayed

using an externally irrigated catheter with 3D electroanatomical guidance. In animals undergoing . : . . circumferential lesions.

laser ablation, the BAC was inflated at the PV ostium and an adjustable 30° arc of laser energy A At4 weeks, all animals were reassessed for persistent PV isolation A 100% transmural lesions were seen in 100% of REA PV sections. 99.9% of low-

(980nm) was manipulated to create an encircling lesion set. PVI was ascertained using a circular A The hearts and surrounding tissue were explanted and examined g 0 i d 100% of variable-d ° i Fi 3 4 :& 5' 0

mapping catheter. At 4 weeks, all animals were remapped to assess for persistent PVI and were A Portions of the heart including the left atrium, PVs, and atrial septum were placed R 0S€ sections, an o of variable-dose sections (Figures 3, 4, & 5)

subsequently sacrificed for gross examination. Of the 3 animals with PV reconnections,

: : : - in 10% formalin for histological examination. : : : : :
Results: Acute PVI was achieved in _1000/9 of PVs_(4/4 RFA, 5/5 Iovy-dose laser, 5/5 variable- 9. | | ) A 1 animal (low-dose laser) had a PV section with 92% lesion transmurality
dose laser). At 4 weeks, the PVs remained isolated in 3/4 (75%) PVs in the RFA arm, 3/5 (60%) A The PVs were opened longitudinally at the superior most aspect (12 0 6 ¢ | and k ) (wall thickness = 8.6 mm) TP——
in low-dose laser arm, and 5/5 (100%) in the variable-dose arm (Figure). There were no : : it i AN . ' , -164-
’ underwent circumferential and longitudinal sectioning, parallel to blood flow. _ P09-164-54 RSPV7
significant PV stenoses. On gross examination at 4 weeks, there was no esophageal, phrenic _ .g _ 9P _ A 2 anlmal_s (1 RFA, 1 _IOW dose laser) ShOV\_’ed Completely tran.smural lesions e
nerve, or lung injury. A The sections underwent paraffin processing and were cut at 4-5 microns, on all slices suggesting that the areas with chronic conduction gaps were - e,
Conclusions: Acute PV isolation does not necessarily translate to chronic PV isolation; balloon mounted on slides, and stained with hematoxylin-eosin, Movat pentachrome and between sampled PV sections. S O “\
ablation may improve the rate of chronic PV isolation. Ma s s otnmclirame stains. A Collateral injury was seen in:
A The slides were examined by light microscopy and evaluated for lesion contiguity A Lung (2 variable-dose animals, 2 low-dose, 0 RFA)
and transmurality A Pulmonary Artery (5 variable-dose, 0 low-dose, 3 RFA)
INTRODUCTION Table. Procedural and Histological Characteristics P09-079/67 € i inati i
] 167 CV22879 Figure 2. Gross examination of RSPVs treated with
o ) ] ) ) ] ‘t E P09-166-55 CV22882 | the three different ablation strategies are shown. The
A Pulmonary vein isolation (PVI) can be achieved with a visually-guided laser REA Low-Dose BAC  Variable-Dose BAC B ™ R\ 7 3 Ztvtshgvirgsltn;s:;gngéﬁfg?g parale ;253.'33;’ fow,
balloon ablation catheter (BAC) _ p * y , Wl oplation lesions  (blue lines) are completely e
) _ _ Clinical | 5 r A : - p ‘ circumferential around each PV> ;
A The BAC (Figure 1) is delivered through a 12F deflectable sheath and has: # PVs Targeted 4 5 5 F b i }l
ti . . . . . . ) < ".0,';“., ) ik 7
1) real tlme In Vivo \_/ls_uallzatlon using a 2F endoscope | | Acute PV Isolation 100% 100% 100% : b, .,,3-5:',’ w
2) an adjustable aiming arc which can be maneuvered circumierentially & Chronic PV Isolation 759 60% 100% = TR voricbie-Dose Laser | : | 0. o
e ch is del . m Abation Time (min) 2425 41:16 2612 i < S V= - W SR | s o seon o a sy v o | K Sl S
3) Ial;sler energy (980 nm) which is delivered at the location of the aiming arc to # Lesions/PV 1245 4115 31+3 / b BIRE o g ' e top pancl. A transmural lesion (yellow ling) is soen
ablate tissue : . - . o 5 ' 7 (top panel, Ma s s otrichreme) with extension into the
PV Stenosis — 4 weeks 18:16% 4=16% 2+25% , ' , il . adjacent lung (lower right panel, H&E 20X). The bottom
. oy ey . . . . . lef | sh idual f is (H&E 10X).
A We sought to examine the feasibility of achieving chronic PVI using either Histology eft panel shows residual fat necrosis ( )
radiofrequency ablation (RFA) or the BAC and to correlate this with histological # PVs Analyzed 3 5 5 | S ’ Oval Fossa
lesion contiguity and transmurality # Sections, total 31 57 58 f R 7 » defect
Circumferentiality 100% 100% 100% - . l
Atrial Thickness (mm) 5.65:0.88 4.08+0.81 4.7120.93 o [WIJITITFITITITIT Radiofrequency Ablation s i Lov-DoseLaser CONCLUSIONS
Lesion Depth (mm) 5.65+0.88 4.07+0.78 4.710.93

Transmurality 100% 99.9% 100% A Transmural and circumferential lesions can be created with both
radiofrequency ablation and the laser balloon ablation catheter.

Values are meanzstandard deviation : : .
A Chronic PV reconnections are likely related to non-transmural
injury
Figure 1. A schematic representation (left panel) and picture (middle panel) of the BAC are shown. The balloon i 1 1 1 1 1
is variable-radius and compliant with a flexible tip The central shaft of the catheter has a 2F endoscope, a lesion A Laser balloon ablat|0n may Increase the Ilke“hOOd Of aChIeVIng
generator, and two additional lumens to circulate D,O through the balloon. The lesion generator can project an chronic PV isolation
adjustable aiming point onto the balloon surface and then deliver laser energy at this site. Ablation is performed
under direct real-ime endoscopic visualization A When using the low energy laser dose (ie, 5.5 W/30sec), it

would be prudent to have more overlap between adjacent
lesions during ablation

Figure 3. An RSPV isolated with radiofrequency energy is shown ( Ma s s tiainrdrae). The
histological section is taken from the 5 o & ¢ | posttidn and shows a completely transmural
lesion with extension into the pulmoary artery (PA) and into the RSPV.




