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Development of absorbable transthoracic left atrial appendage reverse occluder and in vitro animal experiment
ZHU Yu-feng'?, WU Hong?* , HUANG Xin-miac® , CHU Guo-jun®, LI Hu', ZHANG Wei*, KAN Tong’, LANG Xi-long®,
ZHANG Jin', QIN Yong-wen®

1. Department of Cardiovasology, No. 422 Hospital of PLA, Zhanjiang 524005, Guangdong. China

2. Department of Cardiovasology, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

3. Department of Cardiothoracic Surgery, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

4. Research and Development Department, Shanghai Jinkui Medical Instruments Co. Ltd. , Shanghai 201103, China

[Abstract] Objective To design and prepare an absorbable transthoracic left atrial appendage (LLAA) reverse
occluder and delivery system and to evaluate the feasibility of absorbable transthoracic LAA reverse occlusion by in vitro
experiment. Methods A double-disk-shaped absorbable transthoracic LAA occluder was designed using polydioxanone
(PDO) , poly-L-lactic acid (PLA), and polyglycolic acid (PGA). Compression properties, elastic recovery properties
and ultimate sustainable effective delivery times of the tail thread riveting were tested by in vitro water bath. Six isolated
dog hearts were punctured at the center of the upper 1/3 axis of left atrial appendage under direct vision,and 14F sheath
with scale was used to complete the in wvitro experiment of occlusion. The location and effect of the occluder were
observed by anatomizing the hearts after closure. Results Absorbable LAA occluder was smoothly delivered by 14F
sheath, and instantly released and restored to 96% of original size after placed for 15 min in the sheath. Tail thread
riveting could tolerate (5. 20£0. 75) times effective delivery. Six heart specimens successfully underwent the occluding

tests in vitro. We found that the occluder was well located, with the opening disk of the left atrial appendage porting into
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the opening a little, and the opening was in an over distraction state. There was no influence on blood flow of pulmonary

vein and function of the mitral valve. Conclusion The absorbable transthoracic LAA reverse occluder is well-designed

and matches the anatomy of the left atrial appendage of canine. Further animal experiment is needed to evaluate the

feasibility, safety and efficacy of the absorbable transthoracic LAA reverse occluder.

[Key words ] left atrial appendage; atrial fibrillation; absorbable implants; occluder; animal experiment
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Fig 1 Appearance of absorbable left atrial appendage (LAA) occluder

A: LAA occluder inner disk view; B: LAA occluder outer disk view; C; LLAA occluder side view
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Fig 2 Delivery system
A: Delivery system including delivery sheath, expanding sheath,
preloading sheath and pushing rod; B: The head of expanding sheath

with scale emerging from delivery sheath for about 0. 8 cm
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Fig 3 Delivery, release and retrieve of a occluder

A The internal thread riveting in the center of left atrial appendage (ILAA) lateral surface was jointed by the push cable of delivery system;

B-D: The LAA occluder was stuffed and delivered in preload sheath; E, F: The LAA occluder was released and retrieved by delivery sheath
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Fig4 Location of occluder after occlusion process

A Left atrial appendage (LAA) outer disk view, the outer disk
attaching the upper 1/3 of LAA; B: LAA inner view, the occluder
location was good, LLAA ostium was over distracted moderately, the
distances from LAA ostium edge to left superior pulmonary vein, left
inferior pulmonary vein and mitral valve edge were all >2 mm, and

blood flow was not affected
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