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Objectives. Differences in the mechanism of restenosis after stenting between coil and tubular stents
were examined in porcine coronary arteries using histological and immunohistochemical methods.

Methods. Twenty-four pigs underwent balloon-induced injury in the left anterior descending coronary
artery. Two weeks later, seven different stents clinically available in Japail Coil stents: GRO , GRO
Wiktor, Cordis; Tubular stents: gfx, Multilink, Palmaz-Schatzlivere implanted in the injured site. Four
weeks after the stent implantation, the pigs were sacrificed for histological examination and for morphome-
trical analysis of the lumen, neointima, media and adventitia. Immunohistochemical studies using anti-pro-
liferating cell nuclear antigenl PCNA[] anti-0 -smooth muscle actin and anti-macrophage antibody were
also performed.

Results. The coil stents formed eccentric, and the tubular stents formed concentric neointimal prolifera-
tion. Although there was no difference in the area of neointima between the stents, the area of lumen in the
tubular stents was bigger than that in the coil stentS p[0 0.010] because the vascular area was bigger in the
tubular stentd pO 0.05C1 Immunohistochemica examination found many PCNA-positive cells in the pro-
liferated neointima, especially in the area around the stent strut. Many of these cells around the stent strut
were positively stained by anti-macrophage antibody. Other cells positively stained for PCNA were con-
firmed as smooth muscle cells.

Conclusions. Tubular stents maintained a wider lumen than coil stents, because negative remodeling
after stenting was less in the tubular stents. Implantation of stents with less negative remodeling is very
important to prevent restenosis after stenting.
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Table 10 Characteristics of seven types of stentsimplanted into porcine coronary arteries
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Cordis | Palmaz-Schatz
Wiktor | gfx

GRO Multilink

GRO

Fig. 1 Representative photomicrographs of the seven types of stents 1 month after stent implanta-
tion
Neointimal proliferation within coil type stents formed an eccentric patterfi left column, x 2000 Neointimal
proliferation within tube type stents formed a concentric patterfi right column, x 2000
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Fig. 2 Eccentricity index of the seven types of stents
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Fig. 3 Area of the lumen of the seven types of stents 1
month after stent implantation
P09 p0 0.01, Mean coil stentCvs Meahl tube stent(
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Area of neointima
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Fig. 4 Area of neointima within the seven types of
stents 1 month after stent implantation

Area of stent
mm?

SIpI0))
101
4o
man
(Ju93S [I02) v
pal pING AT L3 ]
Fanuop
(3u9)s agny) Wy

Fig. 5 Area of the seven types of stents 1 month after
stent implantation
“00p0 0.05, Meadl coil stent(/s Meall tube stent[]
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Fig. 7 Stenosis of the seven types of stents 1 month
after stent implantation
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Fig. 8 Photomicrograph of anti-proliferating cell
nuclear antigen positive cell§ arrowsCaround the
stent strut
O stent strut; x 400.

Fig. 9 Photomicrograph of anti-macrophage antibody
positive cell§ arrowsCaround the stent strut
O stent strut; x 400.
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Fig. 10 Photomicrograph of anti-a -smooth muscle
actin antibody positive cellg arrowsCaround
the stent strut
O stent strut; x 400.
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