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New trend of the development of vascular
prostheses

Yasuharu Noishiki

Division of Surgery, Department of
Rehabilitation Medicine, Institute for
Environmental Medicine, Okayama University,
Medical School

Vascular prostheses have been used in the
treatments of various vascular diseases. We
expect much from their contribution in the
field of further fine wvascular surgery. In
this communication, new trend of the develop-
ment of them with our new ideas in our re-
cent research works were described.
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the construction of a new arterial wall.
2. Problems of vascular prostheses which
were used in clinic. Several problems such
as a bleeding from the graft wall, aneurysmal
dilatation, and degenerative changes of the
neointimae were explained in detail. These
problems were related with the structure of
each vascular prosthesis.

3. Vascular prostheses developing with new
ideas. Several vascular prostheses devel-
oping today were described as follows. (a)
Fabric prosthesis with high healing ability.
A prosthesis made of ultra-fine polyester
fibers which can accerelate cell migration
and proliferation inside the prosthetic wall
was introduced. The neointima in this pros-
thesis was constructed very rapidly compared
with that of the prostheses made of polyester
fiber ordinally used. (b)JAntithrombogenic small
diameter vascular prostheses. Large caliber
vascular prostheses have been used very safe-
ly 1n clinic, small diameter

however, ones

were seldom used due to its low patency rate
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by their occlusion. The grafts should have
an antithrombogenic property to prevent the
thrombus formation. Recently, some tech-
nologies to give antithrombogenic property
to the vascular prostheses were developed.
They were a heparin slow release technique,

antithrombogenic segmented polyurethane, high-

ly hydrous surface, heparinized collagen tube,
etc. They were applied for the development
of small diameter vascular grafts and showed
good results in some animal experiments. (c)
Growable vascular graft. A wvascular graft
which can grow with the growth of its recip-
lent baby was demonstrated. The animal study
showed as expected growth and stop growing

at the expected time. (d)Vascular graft for
aorto-coronary bypass surgery. A small di-
ameter antithrombogenic, and flexible vascu-
lar grafts were explained. They were devel-

oped along our own ideas. This showed high
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patency rate in animal experiments. (e)Endo-
thelial cell seeding techniques. In human,
endothelialization in the vascular grafts is
delayed and the inner surface was throm-
bogenic for a long period of time. To
accerelate the endothelialization, cell seeding
technique have been investigated in the last
decade. We developed a new technology to
transplant autologous cells in the peripheral
vein tissue for this purpose. This was very
reliable and simple. It Wasrapplicable in
any hospital without any special technique
and facility. Peripheral venous tissue
fragments were transplanted into the fabric
Endothelial cells

and smooth muscle cells migrated and prolif-

vascular prosthetic wall.

erated from the tissue fragments. The
neointima was constructed very rapidly with

this active cell migrations.



