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A novel occluder for occluding the left atrial appendage: an experimental study with canines
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[Abstract] Objective To adopt a novel domestic double-disc nitinol occluder to occlude the left atrial appendage of canines
and evaluate its feasibility, safety and biocompatibility in experimental canine model. Methods Totally 12 healthy dogs were
used in this study; their atrial septal was punctured to occlude the left atial appendage via the femoral vein. The position and
effect of the implanted occluders were evaluated by electrocardiogram (ECG) monitoring, atrial septal puncture angiography,
transesophageal echocardiography (TEE), and pathological examination immediately, 1, 3, and 6 months after the operation.
Results Among the 12 dogs, 11 were successfully implanted with the occluders immediately after operation, with the occluder
in 1 case dropped after the operation. Two cases were firstly implanted with occluders of inappropriate size, which were
withdrawn and successfully replaced by appropriate ones. The shape and location of the occluders were good as shown by TEE
and left atrial angiography examination, with 3 cases having a little shunt and other cases completely occluded immediately after
the operation as shown by TEE and left atrial angiography examination. There was no occluder shift, residual shunt or influence
on coronary blood flow at 1, 3, and 6 months after the operation. It was shown that the left atrial appendage was completely
blocked at 6 months after operation, and there was no thrombus formation on the surface of occluders or in the left atrium; there
was no embolization or infarction in the liver, kidney or spleen, with the surface of the occluders completely covered with
endothelial cells. Conclusion The novel self-made nitinol occluder has good biological compatibility, making it feasible to
occlude the left atrial appendage via transcatheter approach, with satisfactory middle-term effects.

[Key words ] left atrial appendage; occluder; canine; atrial fibrillation
[ Acad J Sec Mil Med Univ, 2016, 37(8): 943-948 ]

(4 EE] 2016-05-25 [#EZHH] 2016-07-04

[E€mB] i aReEE4 (13ZR1409500). Supported by Natural Science Foundation of Shanghai (13ZR1409500).
[fEE®A] EEAR A, EIREEE. E-mail: chuguojun8111@126. com

“ W {E/E# (Corresponding author). Tel: 021-31161248, E-mail: doctorwh666@126. com



944 -

BRI 2016 4R 8 ST L5 3T

i 21 B s D) S G A rh i E g B, il
FHT5E 25 W 6 68 18 o A oy XU R IR R 24 6090 ~
70 %% o [ Bl 1 afn f RS A A e o ) 4 N
P HIRATCBE 247 40 16 0 K R 805 A8 80 938 AU ik 98 98 1) & A=
R EAEEMU A V2B . I i I R S
FoAb 256 FAAE BLAE L 552 4l 52 2 160 B s o A
[V {E (international normalized ratio, INR){ifi g # 4K
MPET S5 80 H B AR AR ORI R
BIBIBTEEZY GR LR 45 AN 55 2 S S Ak 5, (HAr
B B 5t HLA XS AT AR AF 7. H ETEUE B, X T
CHA2DS2-VASc W50 =2 4314 b7 B & R ik
FE B A (pulmonary vein isolation, PVD) I AN GE £ 4
Ak e BUEE L Py R H At o A b 753 2 Al

Jo B | A o A v 2 PR Ay o B B A o I
R 1T 90 0 AL f) AF A4 5 1 50 3 R A A o0
H (left atrial appendage, LAA) #1] £] ifn #& ,
W 220 B3 R T A RA /b B B AR IR AR AT 1Y) &
AR, SRIERPUEEZ AL, Z2.0 B B 48 aE
A R G H Il XU

A Ze O H B 4% i WATCHMAN B 34
TARGF A RO S AH B R G P e O H B b
s TR, 58 R R R E O M AR

®

ERSESNUIE o3 [ UATIRE S (BSIE U DV E S
WADHEE S . AOFFEE )P 5L 5 P %08
BUZe o H B A T A AT PR A Rk o — 2
i RO TS S A S <30

1 R

L1 SBshhbas fEERMR 12 H AR
12~20 kg, MEREAKR . th 1 T AE R A BRA
AR [ AT IE 5 SCXK (7)) 2010-0028 ], J+ 1] [
ZERI Y (Swartz #5) . 0. 032 %) (1 $i~F=2. 54 cm)
PRI SAN 22 [ 36 E St Jude BEIT ER KA
Brockenbrough 5[] & 27 #ill £+ W B 26 B 32 %01 &
F),0. 032 B A2 Brii 22 3 HAX TORAY Al .
6F M S8 A L EmAEANF . A0 EH
vk R G CR S B 8] b 34 B 4 ik RGEAE2E
IS % R G0 (H K ui 88 Swartz §5 £ B2 K2y 1307)
FH b T S R T A A IR A2 7. DSA 55 R
BRI A R L) BT 8 A R Al &
OS2 B SRSk TE33 S7-2 1 A fif 22 &
A A E, BEGHREARS &2 0 B HE R (& D
H S R R KA R R GO S N RS iR sL R
J7 AR FI R AL

®

1 HEREEM(A, B)FMUEI(C)

Fig 1 The front (A, B) and lateral (C) view of occluder
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echocardiography examination (B) results after
the occluder releasing

The arrow shows the occluder
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Tab 1 Perioperative follow-up of experimental dogs

Diameter Occluder Operation
I . Fluoroscopy o .
No. of LAA neck specification Closure effect time . . Complications Follow-up time node
time ¢/min
d/mm d/mm t/min
1 14.3 16 Complete closure 80 18 No Executed 6 months
after operation
2 15.4 18 Complete closure 102 28 The occluder was slightly Death on the next day
large and may oppress after operation
circumflex artery
3 12. 6 14 Complete closure 98 24 The big hematoma due to Death 2 h after
puncture site bleeding the operation
4 15.2 16 A small amount of shunt 94 23 A small amount of Executed 6 months
pericardial effusion after operation
5 14. 2 16 Complete closure 86 22 No Executed 6 months
after operation
6 14.5 16 Complete closure 85 20 No Executed 3 months
after operation
7 14. 8 16 Complete closure 88 21 No Executed 3 months
after operation
8 15. 8 18 Complete closure 86 21 No Executed 3 months
after operation
9 16.1 18 Complete closure 82 19 No Executed 1 month
after operation
10 18. 6 20 A small amount of shunt 95 26 No Executed 1 month
after operation
11 11.6 14 A small amount of shunt 89 23 The occluder falling into Death 2 h after
the left ventricule operation
12 16. 4 18 Complete closure 84 20 No Executed 1 month

after operation

LAA.: Left atrial appendage
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Fig 5 Atrial septal puncture angiography of experimental

canines 6 months after transcatheter closure operation
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Fig 6 Result of transesophageal echocardiography examination
for experimental canine 6 months after transcatheter

closure operation

The arrow shows the occluder
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Fig 7 Gross specimen of experimental canine heart (A)
and the pathologic examination of endothelial tissue
on the left atrial disc of the occluder(B) at 6 months
after transcatheter closure operation

Original magnification: X200(B)
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