u

) <

The University of Osaka
Institutional Knowledge Archive

Title Expandable metallic stentDENIREEICNT T B RE(IC
E9 % EFIRMEENMR

Author(s) |k, =, FEk, 517, =M, EE b

Citation |HAXAEZFHRARFMS. 1992, 52(3), p. 351-357

Version Type|VoR

URL https://hdl. handle.net/11094/18098

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



AABER#EEE 52 (3), 351—357, 1992 (E4)

Expandable metallic stent D E)REEIC X4 %
HEWCHE T 5 BRI

ERAZEZRUHRESRE, A H—REEHE
g F B BT M OBHR OKE BE
fige ®IE AF FE AH €

(FBE 3 810 729 B Z A+ 5481
CGPEL 441 A 6 HEEERZM)

Electron-Microscopic Study on the Effect of Expandable Metallic
Stent Placement in Aortic Wall
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Research Code No. : 508.9

Key Words : Expandable metallic stent, Dog aorta,
Electron microscopy

As part of a series of basic experiments on using metallic stents for treatment of vascular stenosis,
a chronological examination of changes in dog aorta following implantation of a self-expandable
metallic stent was conducting using transmission and scanning electron microscopy. The Giantruco
stent was placed in the abdominal aorta via the right carotid artery.

One week after insertion, the aortic intima was depressed and degenerative changes observed in
both endothlial and medial smooth muscle cells. After 2 weeks, except for the bend portion, the stent
was covered with neointima. The neointimal surface was covered by premature endothelial cells with
abundant microvilli and prominent nuclear protrusions. Under the endothelial cells, immature
mesenchymal cells, such as fibroblast, were scattered throughout the edematous intercellular space.
At 4 weeks, the stent was completely covered by neointima and the endothelial cells had flattened and
few microvilli were in evidence. In this thickened intima, premature smooth muscle cells with
myofilaments and basement membranes were observed but, around them, few collagen fibers and only
occasional elastic fibers were found. At 6 weeks, the intimal surfaces were flat and smooth with a
slight intimal elevation over the stent. No thrombus was observed throughout the period of the
experiment.

The above results indicate that dilation using metallic stents may be a useful method for
treatment of vascular stenosis.
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Fig. 1 Aortic wall one week after implanting stent.
a: SEM photo. Intima is depressed (4) by stent and endothelial cell margins are not clear (X
500). b: TEM photo of boxed portion of above SEM photo. Endothelial cells (En) are depressed
and flattened. Marked degeneration of smooth muscle cells (Sm) and elastic fibers (El) are
recognizable in the media (X 7,500).
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Fig. 2 Aortic wall at 2 weeks.
a: SEM photo. Stent is covered by neointima. Prominent nuclear protrusions (4) and
microvilli (-+) are seen on the endothelial cell surfaces (%6,250). b: TEM photo. Premature
endothelial cell (En) with microvilli (4) covers the surface of the neointima. Neointimal
intercellular space is edematous and a few fibroblast-like cells (Fb) are found (x14,000).
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Fig. 3 Aortic wall at 4 weeks.

a: SEM photo. Nuclear protrusions and microvilli
are less prominent and the endothelial cell surfaces
are flat and smooth (x6,250). b: TEM photo. The
neointimal surface is covered with mature endoth-
elial cells (En) and premature smooth muscle cells
(Sm) are scattered through the edematous intima
(%7,500). ¢ : TEM photo of deep layer of neointima.
Mature smooth muscle cells (Sm) with basement
membranes and myofilaments are found and col-
lagen fibers (Cl) recognized between the cells (X6,
000).
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FFig. 4 Aortic wall at 6 weeks.

a: SEM photo. Stent (4) is completed covered by
neointima (x125). b: TEM photo of neointima.
Elastic fibers (El) are arranged parallel to mature
smooth muscle cells (Sm) (% 12,500). ¢ : TEM photo
of media. Smooth muscle cells (Sm) have regenerat-
ed and new synthesized elastin (El) around the cells
are recognized (% 12,500).
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