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— Abstract

laser and pulsed Nd:YAG laser in rats.

Results obtained were as follows .

were decreased in all groups after 4 weeks.

A COMPARATIVE STUDY OF WOUND HEALING
AFTER SKIN INCISION WITH SCALPEL, CO., AND Nd:YAG LASER IN RATS

Jae-Sun Choi, Sun-Youl Ryu
Dept. of Oral & Maxillofacial Surgery, College of Dentistry, Chonnam National University

The purpose of this study was to compare the wound healing process after skin incision using scalpel, CO2

After skin on the back was incised 3 cm long, rats were sacrificed at 1, 3, 7, 14, 21 and 28 days.
Macroscopic, histologic and immunohistochemical examinations using the collagen type 1V and the CD34
antibodies which are necessary to the forming process of new capillary were performed.

Macroscopically the initial wound healing of the laser group was about
1~2 weeks slower than that of the scalpel group. There weren' t however any remarkable differences in all
groups in 4 weeks after incision. By histologic finding, acute inflammatory cells were more prominent dur-
ing the initial wound healing in the scalpel group than in the other groups. Epithelialization started in the
order of scalpel, CO2 and Nd:YAG laser group after skin incision. By the Masson's trichrome stain, colla-
gen synthesis in the Nd:YAG laser group was more slowly initiated than in the other groups. But it was
completed at the 3~4 weeks in all groups. Immunohistochemically, collagen type IV and CD34 expression
were markedly increased at 2 weeks in the scalpel and COz2 laser group. Meanwhile, in the Nd:YAG laser
group, these reactions were observed later than the other groups. Collagen type IV and CD34 expression

These results suggest that COz and Nd:YAG laser showed similar healing process compared with scalpel
and a potential substitute for scalpel in skin incision.
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Table 1. Distribution of collagen type IV in healed rat skin after incision with scalpel, CO2 and Nd:YAG laser

1.day 3-days 2 weeks 3 weeks 4 weeks
Scalpel — + +++ ++ ++
COs laser - - +++ ++ ++
Nd:YAG laser - - ++ ++ +++
— @ No increase of collagen type IV, + @ Slight increase of collagen type IV,
++ 1 Moderate increase of collagen type IV, +++ : Strong increase of collagen type IV

Table 2. CD34 expression in healed rat skin after incision with scalpel, CO: and Nd:YAG laser

1 day 3 days 2 weeks 3 weeks 4-weeks
Scalpel — + +++ ++ ++
COz laser - - ++ + ++ ++
Nd:YAG laser - - ++ +++ ++

— © No expression, + ' Slight expression of immunoreactivity of CD34,
++ © Moderate xpression of immunoreactivity of CD34, +++ : Strong expression of immunoreactivity of CD34
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Microscopic feature at 4 weeks after scalpel incision.

Inflammatory cells are decreased and wound defect is filled with dense fibrous tissue.
(hematoxylin-eosin stain, x100)

Microscopic feature at 1 week after CO2 laser incision.

Dense collagen fibers and granulation tissues are seen in the defect area.

(hematoxylin-eosin stain, x100)

Microscopic feature at 4 weeks after COz laser incision.

Wound defect is filled with dense collagen fibers and granulation tissues.

(hematoxylin-eosin stain, x100)

Microscopic feature at 2 weeks after Nd:YAG laser incision.

Epithelial ingrowth is observed in the wound margin and a lot of inflammatory cells are observed in the
wound area. (hematoxylin-eosin stain, X 100)

Microscopic feature at 3 weeks after Nd:YAG laser incision.

In the overlying surface of the wound defect, epithelial growth were completed.

(hematoxylin-eosin stain, x100)

Microscopic feature at 1 week after scalpel incision.

The wound is filled with thick and irregular shaped collagen fibers. (Masson' s trichrome stain x 100)
Microscopic feature at 4 weeks after scalpel incision.

Collagen and muscle fibers are observed on the wound defect. (Masson' s trichrome stain x100)

. Microscopic feature at 3 weeks after COz laser incision.

The wound defect is observed in mixed state of collagen and muscle fiber.

(Masson's trichrome stain x 100)

Microscopic feature at 2 weeks after scalpel incision.

CD34 and collagen type IV are detected in the upper area of granulation tissue. (IM X 100)
Microscopic feature at 4 weeks after scalpel incision.

CD34 antibody reaction is observed around vessel and granulation tissue. (IM x100)
Microscopic feature at 4 weeks after scalpel incision.

Collagen type IV is detected around basement membrane and granulation tissue. (IM x100)
Microscopic feature at 2 weeks after CO2 laser incision.

Aggregation of numerous CD34 positive cells are observed in the granulation tissue. (IM X 100)
Microscopic feature at 3 weeks after COz laser incision.

Less collagen type 1V is observed in the wound than the 1 week. (IM x100)

Microscopic feature at 2 weeks after Nd:YAG laser incision.

Collagen type IV is observed in the newly formed basement membrane of epithelium. (IM X 100)
Microscopic feature at 3 weeks after Nd:YAG laser incision.

Collagen type IV and CD34 reaction are decreased in the basement membrane and granulation tissue.
(IM x100)
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