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Abstract

THE EFFECTS OF IRRADIATION AND HYPERBARIC OXYGEN THERAPY
ON MICROVASCULAR ANASTOMOSIS

Sung-Weon Choi, Byung-Yong Kim, Jung-Hyun Park, Jung-Hoon Yoon*,
Jong-In Yook**, Jae-Ha Yoo, Eui-Woong Lee**, In-Ho Cha**
Dept. of Oral and Maxillofacial Surgery, Dept. of Oral Pathology*,
Oral Cancer Research Institute™*, College of Dentistry, Yonsei University, Seoul, Korea

Malignant tumors of the head and neck frequently require treatment with both radiotherapy and surgery. Reconstruction of the defect

in previously irradiated field is a challenge to surgeon, who must produce both a functional and an esthetic result. Hyperbaric oxygen
therapy(HBO) has been used in an attempt to reduce the deleterious effects of radiation. But the issue of whether prior irradiation and
HBO of the recipient site of a free flap affects the result of reconstruction continues to generate controversy.

So, the effects of irradiation and hypergbaric oxygen therapy on microvascular anastomosis was evaluated in an experimental study

in femoral vessels of rats.

The experimental groups were divided into 3 groups, contorol group, irradiation group, and irradiation and HBO group. Preoperative

irradiation was delivered in the left groin field with single dose corresponding 2,000cGy and total 48 hours of HBO was given 100%
oxygen at 2.4 atmosphere for 4 weeks. The femoral vessels of 60 rats were anastomosed after irradiation and HBO treatment. Three
days, 1 week, 2 weeks and 4 weeks after surgery, the femoral vessels were evaluated for patency and histopathologic changes.

There was no notable effect of irradiation on patency of femoral vessels in rats and the radiation effects were obvious on histological

examination which showed the sloughing of the endothelial cells, subintimal hyperplasia and fibrosis on the media and adventitia of
femoral arteries. The histologic changes of the femoral veins were mild and not typical. But the effects of hyperbaric oxygen therapy
after irradiation was seen not marked difference in irradiation group.
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Table 1. Patency rate of control and experimental group
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Control (I%)

Irradliation (Il <) Irradiation/HBO (111-%)

artery vein artery vein artery vein

3 days 5/5 5/5 4/4 5/5 5/5

1 weeks 5/5 4/5 3/5 4/5 4/5

2 weeks 5/5 5/5 4/5 4/4 3/4

4 weeks 5/5 5/5 5/5 4/4 4/4
Total 20/20(100%) 19/20(95%) 17/19(89%) 17/19(89%) 17/18(94%) 16/18(89%)
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Fig.1. Light microscopic photograph of control group

Fig.1-a. Loss of endothelium and necrosis of media is seen at anastomositic site.

(3 days after anastomosis, H-E stain, X100)

Fig. 1-b. New endothelial cell appears at some distant site.

(1 week after anastomosis, H-E stain. X100)

Fig. 1-c. Endothelial regeneration is much increased except anastomostic site.

(2 weeks after anastomosis, H-E stain, X100)

Fig. 1-d. Endothelialization is completed and intimal hyperplasia is much increased.

(4 weeks after anastomosis, H-E stain, X100)
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Fig.2. Light microscopic photograph of irradiation group

Fig.2-a. Loss of endothelium and necrosis of media is seen at more extending area.

(3 days after anastomosis, H-E stain, X100)

Fig. 2-b. New endothelial cell is not seen. (1 week after anastomosis, H-E stain, X40)

Fig.2-c. New endothelial cells begin to appear and chronic inflammatory cell is infiltrated in
adventitia. Periadventitial fibrosis is seen.(2 weeks after anastomosis, H-E stain, X100)

Fig. 2-d. Fibrosis and thickening of media and adventitia is observed.

(4 weeks after anastomosis, H-E stain, X40)
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Fig.3. Light microscopic photograph of irradiation and HBO group
Fig.3-a. Loss of endothelium and necrosis of media is seen as similar as irradaition group.

(3 days after anastomosis, H-E stain, X40)

Fig. 3-b. Fibrin deposition at anastomotic site is much decreased than that of irradation group.

(1 week after anastomosis, H-E stain, X100)

Fig. 3-c. New endothelial cells appears except anastomotic site.

(2 weeks after anastomosis, H-E stain, X100)

Fig. 3-d. Complete endothelialization is observed and fibrosis of media and adventitia is much
reduced than those of irradiation group. (4 weeks after anastomosis, H-E stain, X100)
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