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Effect of External Beam Irradiation on Intimal Hyperplasia
in Autografted Femoral Artery of Dog
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Backgrounds: It is well known that intimal hyperplasia is one of the most important cause of vascular
graft failure in angioplasty, autogenous venous graft and prosthetic bypass graft. Clinical trials of drugs
including antiplatelet agents, anticoagulant, corticosteroid, cyclosporine and prostaglandin were not
satisfactory in suppressing intimal hyperplasia. Seeding of endothelial cell also have been done for this
purpose with some success. There are several reports that endovascular low dose irradiation and external
beam irradiation might reduce the amount of proliferative neointima after arterial injury.

Methods: In order to evaluate the effect of external beam irradiation on intimal hyperplasia in grafted
" vessel, femoral artery autografts using external jugular vein were performed in dogs, and studied the
morphological finding under microscope and compared intimal hyperplasia between control and radiated
groups.

Group I (control) was not irradiated after graft. But experimental groups were irradiated with 6 Mev
electron: Group II, 800 cGy on day 1; Group III, 400 cGy on day 1 and day 4 each; and Group IV,
800 cGy on day 4. Radiation efficacy on intimal hyperplasia was histologically assessed by measuring
neointimal thickness at the proximal and distal site of grafted vessel at 6 weeks after graft.

Results: Mean neointimal thickness in all irradiated groups were significantly lesser than control group
(p<0.05) and not related with irradiating time: Group I (Control), 0.41 £0.11 mm; Group II, 0.16+0.10
mm; Group III, 0.19+0.10 mm; Group IV 0.15+0.08 mm. There was no difference in intimal
hyperplasia between proximal and distal anastomotic site of grafted vessels in both control and irradiated
groups: Control, 0.42+0.11 mm vs 0.40%0.10 mm; Radiated groups, 0.17+0.10 mm vs 0.16:0.09
mm; (p>0.05).

Conclusion: These data suggest that low dose external beam irradiation might suppress intimal
hyperplasia in grafted vessel, but further study will be necessary to determine optimal dose and timing
of radiation delivery, and its efficacy in long segment bypass graft.
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Fig. 1. Autogenous external jugular vein interposition gra-
ft in femoral artery(proximal side was already ana-
stomosed and anterior wall of distal side is anas-
tomosing now).
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fibers are growing into the thickened intima in trichrome stain and marked intimal
hyperplasia through the disrupted endothelium is seen in elastic stain(trichrome stain, x
400; elastic stain, X% 100).
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Actin stain Factor VIII stain
Fig. 3. Actin(left) and factor VII(right) stain of control group 6 weeks after graft. Actin stain
exhibits thickened intima composed of smooth muscle cell proliferation and factor VIII

stain shows well regeneration of endothelial cell layer over the thickened intima(actin
stain, X400; factor VII stain, X400).

Fig. 4. Comparison of intimal hyperplasia between control and radiated groups in elastic stain.
Radiated graft (left) shows marked reduction of intimal hyperplasia compared with control
graft(right)(elastic stain, X 400).
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Table 1. Comparison of intimal thickness between control and radiated groups

Control(mm) Radiated group(mm)
Group 1 Group 2 Group 3 Group 4
Proximal' dog 1 05 0.05 0.2 0.1
2 02 0.3 0.1 03
3 0.6 0.05 02 0.05
4 03 03
5 0.5
Distal®  dog 1 0.4 0.1 03 0.15
2 0.3 0.1 0.05 0.15
3 0.5 0.1 03 0.1
4 04 0.2
5 04
Mean 0.41+0.11 0.161+0.10 0.19+0.10 0.15+0.08

Group 1 vs group 2, 3, 4: p<0.05, Between group 2, 3, 4: p>0.05
a: Intimal thickness of proximal anastomotic site, b: Intimal thickness of distal anastomotic site

Table 2. Comparison of intimal thickness between prox-
imal and distal anastomotic site

Control(mm) Radiated group(mm)
Proximal® 0.42+0.11 0.17+0.10
Distal® 0.40+0.10 0.16+0.09

Proximal vs distal: p>0.05 in both control and radiated
groups

a: Intimal thickness of proximal anastomotic site

b: Intimal thickness of distal anastomotic site
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