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Vein grafts and synthetic grafts develop
intimal hyperplasia after implantation into
the arterial circulation. Although intimal
hyperplasia may be a natural reaction of
these bypass materials to adapt to the new
flow and pressure forces induced in the
arterial circulation, it may also result in
pathologic narrowing of the lumen finally
resulting in graft failure. The formation
of intimal hyperplasia in vein grafts and
synthetic grafts is considered to be the
major cause of late graft failure in these
type of grafts.

We designed and evaluated new strategies
to reduce the formation of intimal hyper-
plasia. These strategies interfere with the
healing process of bypass grafts before
and after implantation of the bypass graft.

In chapter 2 a review of the pathobiology
of intimal hyperplasia in vein grafts
showed that a combination therapy in-
cluding pre, per, and post operative mea-
surements is probably  the best strategy
to control intimal hyperplasia and to main-
tain a patent vein graft. Important ex-
amples of pre and post operative measure-
ments are to stop smoking and control of
hyperlipidemia.

In chapter 3 an in vitro model was intro-
duced to compare platelet and leucocyte
deposition onto different synthetic mate-
rials. Our results achieved with Europium
were comparable with the results of cur-

rent strategies using the radioactive label
Indium. Europium has the advantages that
it is providing a very strong signal, is not
radioactive and therefore can be used in a
standard laboratory setting without spe-
cific safety requirements. This in vitro
Europium labeling enables a quick and
reliable test of new synthetic graft mate-
rials.

In an attempt to control intimal hyperpla-
sia in implanted bypass grafts we de-
signed local therapies to allow high drug
concentrations respectively on and in the
bypass graft and to minimize systemic
side effects.

In chapter 4 we introduced the novel he-
parin mimic, insoluble sulfated polymer
of ß-cyclodextrin as local therapy to con-
trol intimal hyperplasia in vein grafts.
Periadventitial application of this polymer
resulted in an important reduction of inti-
mal hyperplasia in four week old experi-
mental vein grafts. This is the first report
of locally applied novel heparin-like poly-
mer without an additional delivery vehicle
to reduce experimental vein graft wall
thickening. The ease of local application
of this polymer at the time of vascular
surgery may facilitate its application in
human vascular bypasses.

In chapter 5 the effect of
superhydrophobic modification of small
diameter expanded polytetrafluoroethy-
lene (ePTFE) synthetic grafts on the for-
mation of intimal hyperplasia was exam-
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ined. A previous study using a new local
treatment of the ePTFE synthetic grafts
creating a superhydrophobic luminal sur-
face reported superior patency rates com-
pared to standard not treated ePTFE syn-
thetic grafts. However, our superhydro-
phobic treated synthetic grafts occluded
despite the use of the similar material,
methods, and operator for the implanta-
tion of the synthetic grafts. In another at-
tempt to identify a reason for occlusion
of our grafts we used superhydrophobic
ePTFE patches which do not readily lead
to occlusion of a blood vessel. The
superhydrophobic ePTFE patches did not
prevent the formation of intimal hyper-
plasia in the arterial  circulation of a pig.
Thus, superhydrophobic modification will
not improve the performance of small di-
ameter ePTFE synthetic grafts. The rea-
son for the discrepancy between our find-
ings and those of the previous study re-
mains thus unexplained.

In chapter 6 we compared the develop-
ment of intimal hyperplasia and nitric ox-
ide  capacity in gastric epiploic arteries
and internal jugular veins implanted as
peripheral grafts in pigs. After 3 weeks
of implantation into the peripheral arte-
rial circulation the vein grafts  showed loss
of nitric oxide generation capacity,
whereas nitric oxide generation in arte-
rial grafts remained intact. Intimal hyper-
plasia in the vein grafts was extensive,
whereas the arterial  grafts demonstrated
preservation of pre existent intimal archi-
tecture. These results may encourage the
application of the human gastric epiploic
artery as bypass graft for reconstruction
of arteries in lower limb or foot.
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