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Morphological Analysis of Intimal Hyperplasia
in Allografted Aorta of Rat

Byung Ho Sohn, M.D., Won Hyun Cho, M.D., Chang Yong Sohn, M.D.
Hyung Tae Kim, M.D. and Kwan Gyou Park, M.D.*

Department of Surgery, Department of Pathology*,
Keimyung University School of Medicine, Taegu, Korea

Intimal hyperplasia, an abnormal migration and proliferation of vascular smooth muscle cells with
associated deposition of extracellular connective tissue matrix, is a chronic structual changes occuring
in denuded arteries, arterialized vein and prosthetic bypass graft. This is one of the most important cause
of vascular graft failure within the first year after operation. Certain growth factors, particularly basic
fibroblast growth factor, transforming growth factor-B, and platelet-derived growth factor, are believed
to be the cause of the smooth muscle cell proliferation and migration. This smooth muscle cell
proliferation and collagen deposition eventually produce intimal thickening with subsequent stenosis or
occlusion of the vascular lumen.

In order to evaluate the serial changes of injured vessel wall, aortic patch allograft was done in rat,
and studied the morphological finding at 1 day, 1, 2, 6, and 8 weeks after graft. The results were
summerized as follows;

(1) During the early phase after graft, no significant wall changes were seen in the region of the
anastomotic site except the presence of acute inflammatory cells with platelet aggregation and thrombus
formation. (2) The intimal thickening was apparent by 1 week and was predominantly composed of
smooth muscle cells. At the 2 weeks after graft, endothelial cells were partially regenerated to cover
the patch graft, and intimal hyperplasia was composed of a mixture of smooth muscle cells and
extracellular matrix, mostly collagen. (3) Six weeks after graft, prominent features were production and
deposition of collagen rather than proliferation of smooth muscle cells. Reendothelialization over the
thickened intima was seen at 8 weeks and the propagation of intimal hyperplasia to adjacent intima of
normal vessel was also noted.

In conclusion, intimal hyperplasia after vascular injury seemed to be a progressive response of the
proliferation and migration of smooth muscle cells and this result might be used for further study about
the suppression of intimal hyperplasia.
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Fig. 1. Schematic drawing of an allogenic patch graft in
rat aorta.
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Fig. 2. Histologic cross-section of a control rat aorta shows normal aorta with single layer of endo-
thelium in intima and relatively thick media and adventitia. Eniendothelial cell, M:

media(trichrome stain, X 200).
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Flg 3. Histologic cross-section of the anastomotic region on day 1 after patch graft. Platelet aggregation
and thrombus formation at the anastomotic site were seen, but no significant vessel wall changes

were found. Also noted acute inflammatory cells(mostly neutrophils) infiltration around the
anastomotic site. Lu: lumen, M: media, T: thrombus(trichrome stain, X 100)

Fig. 4. Histologic cross-section of the anastomotic region on day 7 aﬁer patch graft. Inumal thickening

with predominant smooth muscle cell component arising from anastomosing site were found
focally. M: media, SM: smooth muscle cell(trichrome stain, <200)
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otic region 2 weeks after patch graft. Intimal thickening
was composed of a mixture of smooth muscle cells and extracellular matrix, mostly collagen.
Partial endothelial cell regeneration over the thickened intima of the anastomotic site was seen

on factor VII stain(see fig.7). C: collagen, En: endothelial cell, IH: intimal hypetplasia, M:
media, SM: smooth muscle cell(trichrome stain, X 200).

Fig. 5. Histologic cross-section of the anasto

Fig. 6. Histologie cross-section of the anastomotic region 6-8 weeks after patch graft. Intimal thickening
was more prominent as a result of accumulation. of collagen. Well visualization of the

regenerated endothelial cell over the thickened intima. C: collagen, IH: intimal hyperplasia, M:
media(trichrome stain, X 100).
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Fig. 7. Well visualization of regrowing of the endothelial cells on the thickened intima. En: Endothelial cell(Factor VIII

stain, X% 400).
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