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Histopathological Changes of the Rat Digastric Muscle after the Irradiation
of COz Laser in Coagulation Mode

Mina Kato!, Junko Yusa?, Yuuko SARKURAT and Hiroshi ITo?

This study was undertaken to clarify the histopathological changes of skeletal
muscle tissue produced by CO; laser in coagulation mode.

Laser irradiation to the rat digastric muscle was achieved with the parameters of
600 1 sec. pulse duration, 6 msec. off time, 5W peak power, and 5.1J/mm? average energy
density. The muscle sections 0, 3, 6, 12 hours and 1, 3, 5, 7, 10, 14 days after the irradia-
tion were fixed with paraformaldehyde and embedded in paraffin. The sections were
stained with hematoxyline-eosin (H-E) for histopathological observation, or processed
immunohistochemically to examine the expression of desmin, BrdU, and heat shock
proteins (Hsp25 and Hsp72/73).

Immediately after the irradiation, a demarcated, hemispheric laser wound consist-
ing of coagulation necrosis was observed. In the wound, although the nuclei of muscle
cells were visible, those cells had lost the immunoreactivity to antibodies against des-
min and Hsp25. On the next day, a few living cells were observed to show expression of
desmin or uptake of BrdU in the necrotic zone, and the circumference of the wound was
lined by Hsp72/73-positive cells. Between the 3rd and 10th days, the necrotic tissue was
replaced first by the newly formed connective tissue, and then by newly formed muscle
tissue. During that period, desmin positive cells within the laser wound increased in
number, but there were no Hsp25-positive cells in the wound. The replacement by
newly formed muscle tissue was completed on the 14th day. The repair process of the
laser-induced wound progressed more rapidly than that of a electrocautery-made
wound, where foreign body granuloma formed.

These results indicate that the necrotic muscle tissue produced by CO; laser in co-
agulation mode promotes the repair process rather than disturbing it, by accelerating
the proliferation and differentiation of muscle precursor cells.
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