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Table 1. Energy per pulse for various para-
meters (mJ)

pulses per

second 10Hz 15Hz 20Hz 30Hz
power

1.5W 150 100 75 50
20w 200 133 100 66
25W 250 166 125 &3
3.0W 300 200 150 100
35w 350 233 17 116
4.0W 400 266 200 133
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Table 2. Visual inspection for alterations in the
dorsal tongue mucosa of adult rats
after lasing according to various

parameters
Parameters Alterations in tongue mucosa

W  Hz Ablation Whitening Carbonization

15 10 + - E
15 + - +
0+ +/~ +/-
30 + + +/-

20 10+ - +
5+ + +/-
20 + + +/-
30 + + +

25 10 + +/- +
15 + + +
20 + + +
30 + + +

3010 + * +
15 + + +
20 + + +
30 + + +

35 10 + + +
15 + + +
20 + + +
30 + + +

40 10 + + +
15 + + +
20 + + +
30 + + +

- 1 No finding

+ ! Positive finding
+/-1 Weak positive finding
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Table 3. Histological findings in the dorsal ton-
gue mucosa of adult rats after lasing
according to various parameters

Histological findings
Destruction Destruction ~ Seperation

Parameters

of of lamina of epithelium )
W epithelium  propria  and lamina Charring
propria
15 10 + - + +/~
15 + - - +
20 + + +/- -
30 + - + -
20 10 v - - -
15 + +/- + +
20 + + - +/-
30 + + + +
25 10 + - + -
15 + - + +/=
20 + + - +
30 + + - +
30 10 + - + +/-
15 + - + +
20 + + - +/-
30 + + + -
35 10 - - + /-
15 + - + -
20 + + + +
30 + + + +/-
40 10 + + v -
15 + + + +
20 + + + +
30 + + + +
- ! No finding

+ . Positive finding
+/~: Weak positive finding
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Table 4. Quantitative analysis for width of the
tissue destruction after lasing accor-
ding to various parameters(um)

pulses per
nd 10Hz 15Hz 20Hz 30Hz
power

15W 473 453 372 401
2.0W 424 560 435 611
2.5W 952 767 301 555
3.0wW 1048 704 591 723
35W 436 809 530 581
4.0W 821 778 507 603

Mean ranks 145 16 6.8 127
by Kruskal-Wallis test H =868 p<00B

Regression between energy per pulse and width of
tissue destruction R=0538 p<00l
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- ABSTRACT -

Lasing effects on the dorsal tongue mucosa
of adult rats by pulsed Nd:YAG laser

Jung-Ho Choi, D.D.S., M.S.D., June-Sang Park, D.D.S., M.S.D., Ph.D..
Myung-Yun Ko, D.D.S., M.S.D., Ph.D.

Department of Oral Medicine, College of Dentistry, Pusan National University
Bong-Soo Park, D.D.S., M.S.D., Ph.D.

Department of Oral Anatomy, College of Dentistry, Pusan National University

The author examined the clinical and histological changes on the dorsal tongue mucosa of adult Sprague-Dawley
rats after lasing by pulsed Nd:YAG laser. The dorsal tongue was lased for 3 seconds by 15, 2.0, 25, 3.0, 3.5, 40W
and 10, 15, 20, 30pps. After tissue changes were observed clinically, the excised samples were observed histologically
and the width of tissue destruction was analyzed quantitatively under the Confocal laser microscope respectively.

The following results were obtained:

1. Whitening of peripheral tissue was observed more as increasing pulses per second (Hz) below power 25W and
observed at all parameters above power 3.0W.

2. Charring of mucosal surface was observed at all parameters but mild at parameters below power 2.0W.

3. The destruction of epithelium was observed at all parameters and tissue destruction was extended to lamina propria
at higher pulses per second.

4. The width of tissue destruction was more widening as increasing energies per pulse (p<0.01) and the narrowest
at 20Hz than 10Hz, 15Hz and 30Hz(p<0.05).

As the above results, author suggests power below-35W and 20Hz as the lasing parameters for oral soft tissue
therapy.

192



Legends of Figures

- Microscopic photograph on the dorsal tongue mucosa of the adult rat (H-E stain, x50)

Fig. 1a.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

Fig.
Fig.

Fig.
Fig.
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1b.
1c.
1d.
2a.
2b.

2c.

2d.

3a.

3b.

3c.

3d.

4a.

4b.

4c.
44d.

5a.

5b.

5c.

5d.

The destruction of the epithelium and the seperation of the epithelium and lamina propria on
the adjacent part of the injured mucosa are shown (1.5W, 10Hz).

The destruction of the epithelium is shown. Note the charring of the mucosa (1.5W, 15Hz).
The destruction of the epithelium and lamina propria is markedly shown (1.5W, 20Hz).

The destruction of the epithelium. and the seperation of the epithelium and lamina propria on
the adjacent part of the injured mucosa are shown (1.5W, 30Hz)

The destruction of the epithelium is shown (2.0W, 10Hz).

The destruction of the epithelium and the seperation of the epithelium and lamina propria on
the adjacent part of the injured mucosa are shown. Note the charring of the mucosa (2.0W,
15Hz).

The destruction of the epithelium and lamina propria is markedly shown (2.0W, 20Hz).

The destruction of the epithelium and the seperation of the epithelium and lamina propria on
the adjacent part of the injured mucosa are shown. Note the charring of the mucosa and slight
injury of the muscle layer (2.0W, 30Hz).

Markedly the seperation of the epithelium and lamina propria, and the destruction of the
epithelium are shown (2.5W, 10Hz).

The seperation of the epithelium and lamina propria, and the destruction of the epithelium are
shown (2.5W, 15Hz).

The destruction of the epithelium, lamina propria and muscle layer is shown. Note the charring
of the mucosa (2.5W. 20Hz).

The destruction of the epithelium, lamina propria and muscle layer is shown. Note the charring
of the mucosa (2.5W, 30Hz).

The destruction of the epithelium and the seperation of the epithelium and lamina propria on
the adjacent part of the injured mucosa are shown, Note the charring of the mucosa (3.0W,
10Hz).

The destruction of the epithelium and the seperation of the epithelium and lamina propria on
the adjacent part of the injured mucosa are shown. Note the charring of the mucosa (3.0W,
15Hz).

The destruction of the epithelium, lamina propria and muscle layer is shown (3.0W, 20Hz).
The destruction of the epithelium, lamina propria and muscle layer is shown. The seperation of
the epithelium and lamina propria on the adjacent part of the injured mucosa is shown (3.0W,
30Hz).

The destruction of the epithelium and the seperation of the epithelium and lamina propria on
the adjacent part of the injured mucosa are shown (3.5W, 10Hz).

The destruction of the epithelium and the seperation of the epithelium and lamina propria on
the adjacent part of the injured mucosa are shown (3.5W, 15Hz).

The destruction of the epithelium, lamina propria and muscle layer is shown. The seperation of
the epithelium and lamina propria on the adjacent part of the injured mucosa is shown. Note
the charring of the mucosa (3.5W, 20Hz).

The destruction of the epithelium, lamina propria and muscle layer is shown. The seperation of
the epithelium and lamina propria on the adjacent part of the injured mucosa is shown (3.5W,
30Hz).
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Fig. 6a. Note the extensive destruction of the epithelium and lamina propria. The seperation of the
epithelium and lamina propria on the adjacent part of the injured mucosa is shown (4.0W,
10Hz).

Fig. 6b. Note the extensive destruction of the epithelium and lamina propria. The sepseration of the
epithelium and famina propria on the adjacent part of the injured mucosa is shown. And the
charring of the mucosa is also shown (4.0W, 15Hz).

Fig. 6¢. The destruction of the epithelium, lamina propria and muscle layer is shown. The seperation of
the epithelium and lamina propria on the adjacent part of the injured mucosa is shown. Note
the charring of the mucosa (4.0W, 20Hz).

Fig. 6d. The destruction of the epithelium, lamina propria and muscle layer is shown. The seperation of
the epithelium and lamina propria on the adjacent part of the injured mucosa is shown. Note
the charring of the mucosa (4.0W, 30Hz).

194









