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Purpose: To evaluate performance and biocompatibility of a newly designed self-
expanding stent graft, which consisted of two nitinol stents and an intervening ex-
panded polytetrafluoroethylene membrane in a dog artery model.

Materials and Methods: Twelve stent grafts were placed in the aorta of 6 dogs
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(oeagle, mean body weight 11 kg) for 4 weeks (n = 4) and 12 weeks (n = 8). Luminal
diameters were measured for each segment (the proximal bare, the middle graft,
the distal bare) by angiographies after implantation and follow up periods. Percent
luminal stenosis based on angiographies, histomorphometric, histologic, and scan-
ning electron microscopic analyses of each segments were performed.

Results: Blood flow through the stent grafts was good after implantation and dur-
ing the follow up period, without thrombotic occlusion or stent graft migration. The
mean percent luminal stenosis of the proximal bare, the middle grafted and the dis-
tal bare segments after 12 weeks were 13.5%, 3.9%, 9.6% retrospectively. The mean

neointimal areas of the middle grafted segment were 4.39 mm? (4 week) and 4.92
mm? (12 week). Mature endothelialization was evident in over 70% of the area of

the stented artery after 4 weeks and in over 90% after 12 weeks.

Conclusion: The stent graft was well placed in the attempted area without migra-
tion. During the 12-week-follow up period, it showed a good patency without
thrombotic occlusion or significant in-stent luminal stenosis. Endothelialization was
rapid and nearly complete. Neointima was thin and smooth on the middle graft

segment and thicker and irregular on the bare segments.
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Fig. 1. The triple layered self expanding stent-graft. It was construct-
ed by two layers of closed cell nitinol stent and intervening expanded
polytetrafluosoethylene membrane. The end of outer stent (arrow) be-
come the bare ends of the stent-graft.
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Fig. 2. An angiographic study of the stent-grafted artery.

A. Post-implantation angiogram. A 12 mm-diameter 40 mm-long
stent graft (arrows) was placed in the upper abdominal aorta.

B. Pre-explantation angiogram after 12 weeks shows widely patent
lumen of the stent-grafted aorta. Luminal stenosis is most prominent
in the proximal bare segment (arrow).

B

Fig. 3. Macroscopic findings of the stent grafted artery explanted af-
ter 12 weeks.

A. The inner lumen of the middle of the stent grafted artery is covered
with a smooth thin membrane.

B. The proximal bare end, covered with the uneven thin membrane
(arrow), is slightly protruding into the lumen.
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Table 1. Angiographic Luminal Stenosis in the Stent-Grafted Arteries

Segment No. Stent Graft Post-Implantation Pre-Explantation % Stenosis Mean p values*
Diameter (mm) Diameter (nm)  Diameter (mm) (%)
Proximal bare segment (PBS) 5 12 10.80 10.60 1.9% 135 p=0.001 (compared to MGS)
6 10 9.51 9.02 5.2% p > 0.05 (compared to DBS)
7 12 12.00 9.67 19.4%
8 10 8.05 6.71 16.6%
9 12 11.70 9.47 19.1%
10 8 7.42 6.81 8.2%
N 12 10.47 8.12 22.4%
12 8 6.41 5.44 15.1%
Middle grafted segment (MGS) 5 12 10.50 1040 1.0% 39  p=0001 (compared to PBS)
6 10 9.1 8.71 4.4% p > 0.05 (compared to DBS)
7 12 11.09 11.20 -1.0%
8 10 8.09 7.17 11.4%
9 12 11.48 11.02 4.0%
10 8 7.45 7.83 -5.1%
n 12 10.46 9.23 11.8%
12 8 6.44 6.12 5.0%
Distal bare segment (DBS) 5 12 10.25 10.01 2.3% 96 p>005
6 10 9.02 8.40 6.9%
7 12 1.07 10.50 5.1%
8 10 7.67 6.71 12.5%
9 12 11.02 8.53 22.6%
10 8 7.05 6.82 3.3%
n 12 9.81 8.05 17.9%
12 8 6.42 6.03 6.1%

Note.—*Comparison of % stenosis between PB, MG, and DB was performed with ANOVA test (bonferroni correction).
ANOVA = analysis of variance

Fig. 4. Microscopic findings of the stent-grafted artery explanted after 12 weeks (H&E stain, x 10).

A. The middle of the specimen. The graft membrane (white arrow) is seen as a gray winding layer. The luminal side of the graft membrane is the
neointima composed of smooth muscle cell layer (black arrow) and a single layer of endothelium (arrowheads).

B. Neointima (arrows) covering the stent strut (seen as a hollow) is protruding into the lumen at the proximal bare end of the specimen.
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Table 2. Neointimal Areas in the Middle of the Stent-Grafted Arteries

Group Specimens SG Area (mm?)  Luminal Area (nm?) Neointimal Area (mm®) Group Mean (mm?) Mean (mm?)
4 week group 2 48.66 41.30 7.37 8.63 8.46
3 71.20 61.95 9.25
4 55.86 46.59 9.27
12 week group 5 68.64 59.28 9.35 8.38
6 36.03 28.85 7.18
7 63.39 54.36 9.03
8 37.44 30.46 6.97
9 36.86 26.82 10.04
10 37.36 29.64 7.72
12 68.64 4130 7.37

o016 20k,

{50 2oaus
X

Fig. 5. Scanning electron microscopic findings of lumen of the stent-grafted artery explanated after 4 weeks.

A. The upper row is composed image of x 150 magnified photo of each segment (proximal bare, proximal graft, middle graft 1, middle graft 2,
distal graft, and the distal bare segment from the left). Matured endothelial cells covered all area of the bare segments and about 70% area of
the grafted segment. Not-matured Endothelialization was noted in the proximal and middle grafted segment.

B. The lower row is composed image of x 500 magnified photo. Matured endothelial cells covered all area of the bare segments and about 70%
area of the grafted segment. Spindle shaped mature endothelium is evident.
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