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Efficacy and safety of “piledriving” for ablation of left pulmonary vein anterior
triangle during atrial fibrillation ablation procedure
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[ Abstract] Objective To compare the efficacy and safety of “piledriving” concept and technique in the ablation of left pulmonary vein
anterior triangle during atrial fibrillation (AF) ablation procedure with that of traditional concept and technique. Methods Consecutive
56 patients with paroxysmal AF admitted to Department of Cardiology of First Medical Center of Chinese PLA General Hospital from June
2018 to December 2020 were enrolled, and then randomly assigned into piledriving group and traditional group, with 28 patients in each
group. Their baseline data, including age, gender, body mass, history of paroxysmal AF and left atrial diameter were collected and com-
pared. After preoperative examinations, ablation procedure were performed. The patients from the piledriving group were given special
piledriving-like ablation at the anterior triangle of left pulmonary vein while those of the traditional group received routine ablation at the
anterior triangle. SPSS statistics 21. 0 was used for statistical analysis. Data comparison between two groups was performed using student’
s t test or Chi-square test depending on data type. Results The “piledriving” group demonstrated significantly shorter left pulmonary
isolation time [ (39. 6+6.2) vs (62.5+8.7) min], bhilateral pulmonary isolation time [ (106.3+12.8) vs (123.9£17.5) min] and
total procedure time [ (176.4£29.1) vs (201.2+33.8) min], and obtained obviously higher rate of single circle isolation for left
pulmonary vein [ 82. 1% (23/28) wvs 60.7% (12/28) ] when compared with the traditional group (all P<0.05). There were no statistical
differences in the incidence rates of vagus nerve reflex, perioperative adverse events, cardiac tamponade or recurrence during one-year
follow-up period. Conclusion Piledriving is a stable and reliable technique for AF ablation, with the advantages of shortening ablation time
at the anterior triangle of left pulmonary and improving the rate of single circle isolation for left pulmonary vein, and thus facilitates the total
efficiency of surgical procedure. It shows satisfied safety with no elevated adverse reactions, and is an effective measure to deal with
operational difficulties due to local anatomical structure.
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Figure 1 Focal anatomy of left anterior triangle

Red oval is left anterior triangle view from inner surface. LS; left

superior pulmonary vein; LI : left inferior pulmonary vein;

0S: ostium of left atrial appendage. * : left anterior triangle.
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Figure 2 A ablation catheter supported by a sheath
contacting with left anterior triangle
LS left superior pulmonary vein; LI ; left inferior pulmonary vein;

0S: ostium of left atrial appendage. * : left anterior triangle.
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Table 1  Comparison of baseline data between two groups
(n=28)
Item Piledriving group ~ Traditional group /x> P value

Age(years, xs) 63.1£12.9 68.3:11.5 159 0.11
Male[ n(%) ] 16(69.6) 22(78.6) L72 0.09
Body mass(kg, x+s) 76.1x15.3 72.9+19.6 0.68 0.5

BMI(kg/m?, xts) 29.1210.4 27.3:13.1  0.57 0.57
LAD(mm, x+s) 36.3+8.5 39.1+10.6 1.09 0.28
LAV (em®, xs) 75.3+14.6 80. 3+20. 1 1.06 0.29
LVEF (%, x+s) 55.3+12.4 59.2+19.5 0.89 0.38
NT-proBNP ( pg/ml, 113.4+30. 1 126. 8+40.9 1.4 017

x£s)

AF duration(m, x+s) 18.31£9.8 20.1+12.7 0.59 0.56
DM[n(%) ] 9(32.1) 12(42.9) 0.83 0.41
CAD[n(%) ] 11(39.3) 13(46.4) 0.54 0.59
Hypertension[ n(%) ] 13(46.4) 9(32.1) .09 0.27
Hospital stay(d, x+s) 9.1+2.4 10.6+4. 1 1.67 0.1

BMI: body mass index; LAD: left atrium diameter; LAV left atrium
volume; LVEF: left ventricle ejection fraction; NT-proBNP: N-terminal
pro-brain natriuretic peptide; AF: atrial fibrillation; DM diabetes mellitus;

CAD: coronary artery disease.
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Table 2 Comparison of operation protocol related data between two groups

(n=28)

LPIT PSCIRLPV BPVT TPT VR Adverse rate Tamponade Recurrence rate
Group (min, #s)  [n(%)]  (min, ¥25)  (min, ¥25)  [n(%) ] [n(%)] [n(%) ] [n(%)]
Piledriving 39.6+6.2 23(82.1) 106.3+12. 8 176.4+29. 1 5(17.9) 2(7.1) 0(0.0) 2(7.1)
Traditional 62.5+8.7 17(60.7) 123.9+17.5  201.2+33.8 9(32.1) 4(14.3) 0(0.0) 3(10.7)
X2 11.34 1.78 4.30 2.94 1.23 0. 86 - 0.47
P value 0.00 0.04 0.00 0.00 0.21 0.39 >0.05 0.64

LPIT; left pulmonary isolation time; PSCIRLPV : proportion of single circle isolation rate of left pulmonary vein; BPVT: bilateral pulmonary isolation

time; TPT: total procedure time; VR: vagal reflex. —: no datum.
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Figure 3 Case of ablation at left anterior triangle
Due to the narrow and slippery anatomy, the tip of catheter
contacts the area with small contact force(3 g) and

ablates 2—3 points firstly, so called “pile technique”.
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Figure 4 Case of “pile technique” ablation at left

anterior triangle
After “pile technique” small contact force ablation of 23 points,
because of heating and dehydration from ablation lesion, the surface
of tissue acquires more friction and becomes easy to be contacted with
catheter. So the catheter can easily hold a stable contact force of 7 g

and the ablation can be transmural.
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