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Role of canine epicardial fat pads in maintaining atrial fibrillation
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[Abstract] Objective To investigate the effects of epicardial fat pads on the maintenance of persistent atrial fibrillation
and its mechanism. Methods Twenty-two healthy mongrel dogs were randomly divided into experimental group (n=12) and
control group (n=10). Persistent atrial fibrillation was induced with eight-week rapid atrial pacing in the experimental group
(Group A), and 10 dogs in the control group underwent sham operation. The changes of atrial fibrillation cycle length were
measured before and after stimulation of the right anterior fat pad, inferior vena cava-inferior atrial fat pad and left atrial dorsal
fat pad. After ablation of the inferior vena cava-inferior atrial fat pad, atrial fibrillation was induced again. The changes of atrial
fibrillation cycle length were measured again before and after restimulation of the right anterior fat pad. The fat pads were
dissected for histological evaluation. Results After atrial fibrillation was induced through the right approach, the right anterior
fat pad was stimulated, and the atrial fibrillation cycle length was significantly reduced in the right superior pulmonary vein,
right inferior pulmonary vein, and right pulmonary vein atrium (P <C0. 05), but there was no significant change in atrial
fibrillation cycle length at the atrial roofs. After stimulating the inferior vena cava-inferior atrial fat pad, atrial fibrillation cycle
length was significantly reduced in the right superior pulmonary vein, right inferior pulmonary vein and right pulmonary vein
atrium (P<Z0. 05), while there were no significant changes at the atrial roofs. After atrial fibrillation was induced through the
left approach, the atrial fibrillation cycle length was significantly reduced in the left superior pulmonary vein, left inferior
pulmonary vein and left pulmonary vein antrum after stimulation of the left atrial dorsal fat pad (P<C0. 05), but there were no

significant changes at the atrial roofs. After ablation of the inferior vena cava-inferior atrial fat pad, atrial fibrillation was
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induced again; after stimulation of the right anterior fat pad, the atrial fibrillation cycle length was significantly reduced in the

right superior pulmonary vein and right pulmonary vein antrum (P<Z0. 05), but there were no significant changes in the right

inferior pulmonary vein. Conclusion Three epicardial fat pads (the right anterior fat pad, inferior vena cava-inferior atrial fat

pad and left atrial dorsal fat pad) in dogs maintain the atrial fibrillation through triggering rapid firing in the ipsilateral

pulmonary vein and atrium during atrial fibrillation. During persistent atrial fibrillation, the right anterior fat pad mainly affect

the atrial fibrillation cycle length in the right superior pulmonary vein and the right inferior pulmonary vein by exciting the

inferior vena cava-inferior atrial fat pad. The inferior vena cava-inferior atrial fat pad has a greater influence on the atrial

fibrillation cycle length in the right inferior pulmonary vein than that in the right superior pulmonary vein.

[Key words ] atrial fibrillation; fat pad; catheter ablation; atrial fibrillation cycle length
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Fig 2 Right anterior fat pad (A), inferior vena cava-inferior atrial fat pad (B) and left atrial dorsal fat pad (C)

Arrows indicate the fat pads
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Tab 1 Changes of atrial fibrillation cycle length before and after stimulation of the 3 epicardial fat pads

2 7% R

t/ms, n=12, x=+s

Right anterior Inferior vena Left atrial adorsal
Position fat pad cava-inferior atrial fat pad fat pad
Before stimulation After stimulation Before stimulation After stimulation Before stimulation After stimulation
Right superior pulmonary vein 95.943.2 83.942.0* 95.943. 2 92.743. 4~ 96, 4+3, 2° 86,442, 2 »*
Right inferior pulmonary vein 97.445.1 86.6+£3.0% 97.445.1 85.8+2.5* 96. 6+2. 7b 86.842.8 b
Right pulmonary vein atrium 94.9+2.5 87.1%£3.6* 94.9+2.5 85.8+2. 1" 96.5+2. 7¢ 86.8+1.7 ¢~
Right atrial roof 107. 646. 9 106.347.8 107. 646.9 106.947.5 106. 247.0 104.247.3
Left atrial roof 105. 445. 3 104.5%5.9 105.4=£5. 3 104. 6£5.7 107. 3%6.7 105. 5%6. 2
ab.e. The atrial fibrillation cycle length was detected in the left superior pulmonary vein, left inferior pulmonary vein, and left pulmonary
vein atrium, respectively. * P<C0. 05 vs before stimulation
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FERCATR FP A LI 8 IR A e ok 2 15 B e 712
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Fig 3 Histological examination of epicardial fat pads of dogs (H-E staining)

A: Left atrial dorsal fat pad showing rich nerve fibers and nutrient vessels; B: Left atrial dorsal fat pad showing the neurons; C: The ganglion

cells and nerve fibers degenerated after ablating the inferior vena cava-inferior atrial fat pad. Original magnification: X40 (A,C)., X100 (B)
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