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A Morphologic Study on the Effect of the Vascular Endothelial Growth
Factor in the Anastomosis of the Rat Femoral Artery

Jun-Mo Lee, M.D., Young-Keun Lee, M.D.

Department of Orthopedic Surgery,Chonbuk National University Medical School, Jeonju, Korea

Purpose: This study evaluated the effect of VEGF in the arterial anastomosis by using light and
electron microscopy.

Marerials and method: Rats underwent femoral arterial end-to-end anastomosis after transection
and topical VEGF treatment. The proximal and distal segments of the femoral arteries was drenched
with 1 drop of VEGF (100 ng/100 ¢ /bottle). and when half of the repair was finished, the other 1
drop was drenched and then the repair was continued to complete the anastomosis. Gross and histo-
logic characteristics of arterial wall were assessed after 3 days, 1, 3 and 5 weeks. In the control group,
normal saline solution instead of VEGF was dropped with the same method in the anastomosis.

Results: The histologic findings of the arterial wall were the vascular remodeling with the infil-
tration of inflammatory cells at early stages and the tissue fibrosis at lately stages in the anastomotic
sites of the control and the VEGF-treated groups. The scanning electron microscopic results were;
(1) the anastomotic sites were covered by many irregular cells with long cytoplasmic processes at
the early stages. (2) After 1 week, endothelial cells started to cover the anastomotic sites. (3) After 3
weeks, the anastomotic sites were partially covered by endothelial cells in the control group. (4)
After 5 weeks, the anastomotic sites were completely covered by endothelial cells in the control and
VEGF-treated groups. (5) In the VEGF-treated group, the anastomotic site was completely covered
by endothelial cells which directed parallel to longitudinal axis of arteries after 3 weeks.

Conclusion: Topical VEGF maintained luminal integrity by decreasing fibrosis and increasing
re-endothelialization. These findings suggest that topical VEGF may be a promising new strategy
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to enhance healing and improve the outcome of vascular anastomosis.

Key Words: Rat femoral artery anastomosis, VEGF
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Fig. 1. Light micrographs of the arterial walls adjacent to the anastomotic sites in the rat femoral arteries.
Hematoxylin and Eosin stain; Bars: 10 um; Stars: silk; Lu=lumen; Tf: tissue fibrosis
(A) The normal wall of femoral artery is divided into three layers: the tunica intima (I), tunica media (M), and
tunica adventitia (A). (B) and (C) Three days after vascular anastomosis treated with normal saline (B) or vas-
cular endothelial growth factor (VEGF) (C). (D) and (E) One week after vascular anastomosis treated with
normal saline (D) or VEGF (E). (F) and (G) Three weeks after vascular anastomosis treated with normal
saline (F) or VEGF (G). (H) and (I) Five weeks after vascular anastomosis treated with normal saline (H) or
VEGEF (I).
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Fig. 2. Scanning electron micrographs of the arterial luminal surface adjacent to the anastomotic sites in the rat
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femoral arteries. Bars: 10 or 100 um; Stars: silk; Lu=lumen

(A) The normal luminal surface of femoral artery. (B) and (C) Three days after vascular anastomosis treated
with normal saline (B) and (C) or VEGF (D) and (E). (D) and (E) One week after vascular anastomosis treat-
ed with normal saline (F) and (G) or VEGF (H and I). (F) and (G) Three weeks after vascular anastomosis
treated with normal saline (J and K) or VEGF (L and M). (H) and (I) Five weeks after vascular anastomosis

treated with normal saline (N and O) or VEGF (P and Q).
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