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Fig. 1 Water circuit with glass tube model of an aortic
aneurysm(inner diameter : 28mm)

Half expansion of the first proximal stent (a)
and total expansion of thefirst stent (b). Total
expansion of the second stent (c), and finally,
al stents have expanded (d)
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% : p<0.0001 (versus all others, paired t-test)
Fig. 3 Distance of a stent graft migration toward distal side during the stent graft expanding

Migration was maximum in the first proximal stent has totally expanded.
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Fig. 4 Radia force of the Gianturco Z stent® (expansion diameter : 40mm)
The radia force was decreasing with expanding of the sent.
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Fig. 5 Stent grafts, four different diameters,
28mm(a), 30mm(b), 32mm(c) and
34mm(d) were inserted in a glass tube
(inner diameter : 28mm). Folds were
observed in large sized graft more than
small one (a<b<c<d)
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Fig. 6 Areaof the stent graft (diameter : 28, 30, 32 and 34), which was inserted in the glass tube
(inner diameter : 28mm), was measured using an intravascular ultra sound

Y axis indicates the graft occupation rate (area of the stent graft in the glass tube O inner area of
the glass tube x 100 %). Open circles indicate the graft occupation rate without water pressure,
and closed circles indicate the graft occupation rate with water pressure in the tube.

Table 1 Graft inner areain the 28mm glass tube with and without water pressure

graft diameter  without W.P.

with W.P.

(mm) (mm?) (mm?) p value
28 598.2 +5.92 602.7 £ 6.02 NS
30 585.8 + 4.12 588.9 + 4.53 NS
32 560.3 * 6.82 567.7 = 7.67 p<0.05
34 519.1 + 4.01 526.1 = 3.90 p<0.01
W.P. . water pressure mean + SD
p value : between with and without water pressure, student's t-test
goodg
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Fig. 70 Aortography of the dog 2 (a) and 6 ( b ) month after stent graft deployment

showing no stenosis and obstructive changes (between A and B : non-covered

alb

stent, between B and C : covered stent with polyester graft)
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Fig. 8a : Microscopic view of the aorta with insertion of the non-covered stent for 6 months. Arrow shows
the mark of removed stent wire (Hematoxylin Eosin, Elasticavan Gieson and Actin : x 200)
b : Microscopic view of the aorta with insertion of the covered stent with the graft for 6 months. allb
Arrow shows mild injury of intimawith covered stent (Hematoxylin Eosin, Elastica van Gieson

and Actin : x 200).
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Clinical problems of minimally invasive treatment with transluminally placed endovascular stent grafts for
aortic aneurysms were experimentally investigated. Migration of the stent graft after releasing it in a glass tube
model with water pressure, the radial force of the stents and fitting of the graftsin the glass tube model were exam-
ined. The abdominal aortas of mongrel dogs were removed and histologically observed six months after stent
graftsimplantation.

Maximum migration of the stent graft in a distal direction due to water pressure was observed during the first
proximal stent expanding. The maximum radial force of the stent was 187.4kgf 0 m?, and there was negative cor-
relation between the expanding diameter and radial force of the stent. Fitting of the grafts in the glass tube
depended on their own folds and larger grafts had more folds. The inner area of the graft, which had at least 21%
larger diameter than the glass tube was significantly reduced . Microscopic view of canine aorta with insertion of
only a stent(non-covered) showed damage to elastic laminae and intimal hyperplasia of the aortic wall, but the
view of thewall after insertion of a covered stent with graft showed less injury than with of non-covered stent.

Stent graft migration mostly happened while the first proximal stent expands in the proximal neck of the aor-
tic aneurysm. Since the stent expanding force is mild and gentle, the aortic wall is expected not to be expanded too
much in the long term. The radial force of the stent was at most one tenth less than systolic blood pressure. Larger
grafts do not fit well because their folds cause endoleaks into aneurysms and the grafts more than 21% larger than
aneurysm do not fit well in the proximal neck. Other factors such as radia force and measurement error of aortic
neck diameter do not permit small sized graft, so graft 10 to 20 % larger than the aortic neck should be chosen.
Histological resultsindicate that graft covering reduces the damage to aortic wall.

This study should be helpful to improve the devices and the operation technique of stent graft repair and sug-
gests that this treatment can be safe and useful. (Jpn. J. Vasc. Surg., 9 : 551-559, 2000)
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