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AN EXPERIMENTAL STUDY OF LASER TREATMENT USING TWO DIFFERENT
TYPE OF NEODYMIUM : YAG LASER ON TRANSPLANTED TUMOR
IN SCID MICE

Hajime Yamamoto
Department of Urology, Toyama Prefectural Central Hospital
Tadao Uchibayashi and Mikio Namiki
Department of Urology, School of Medicine, Kanazawa University

(Background) We report basic animal experimental study which we evaluated the ther-
mocoagulation effects of two different type of Nd:YAG laser (pulse and continuous wave (CW)
laser).

(Methods) The Rotalase internally reflecting fiber delivery system coupled to the pulse and
CW Nd:YAG laser was used to create lesions in Seminoma tissue implanted Scid mice with the
fiber tip 2 mm away from the target tissue under the water. Laser power output used was 20, 40
and 60-watt for varying times (30-180 sec) of irradiation. Stationary lesions, where a single spot
of target was irradiated, were created. On the other hand, we measured tissue temperatures at
7, 10 and 14 mm from tissue surface. The seminoma tissues removed from Scid mice were
photographed after bisection, the fixed in 109§ formalin and examined histologically.

(Results) For the purpose of these experiments, ablated tissue is defined as the volume of
tissue that has been destroyed by both coagulation and vaporization. Estimates of the volume of
ablated tissue were made by macroscopic examintion of the bisected lesion, measuring the depth
and width of the lesion as seen from the edges of the coagulated area around vaporized zone. The
mean depth and width penetration, volume ablation and rising of the tissue temperature at pulsed
60-watt, 60 seconds was greater than that observed at other groups. Irradiated spot lesions were
characterized by an initial 10-20 second period of tissue blanching followed by an audible
“popcorn phenomenon” which meant more than 100°C in tissue temperature, then formation of
small surface bubbles as tissue began to evaporate and char.

(Conclusion) This study suggests the potential usefulness of the pulse Nd:YAG laser for
Visual Laser Ablation of the Prostate (VLAP).

Key words: Nd:YAG laser (pulse wave, continuous wave), VLAP, Seminoma tissue im-

planted Scid mice
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Fig. 1 Irradiation time of popcorn phenomenon
(laser power 60W).
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Table 1 Effect of noncontact of right angle fiber with target on static lesion size

and volume (mean=SD)

RLa.ser Cw Pulse
cgumen n Depth Width Volume Depth Width Volume
(W Sec) (mm) (mm) (mm?) (mm) (mm) (mm?)
20W, 180s 5 5.840.4 7.6%0.9 154423 6.3+0.3 7.7£0.6 17812
40W, 90s 5 7.7+0.7 9.6+0.5 276+38 8.8+1.1 |11.2+0.8 470105
40W, 120s 5 8.2+0.6 9.6£0.5 36116 10.0+0.5 |12.0+0.7 62863
60W, 30s 5 5.0£1.0 8.0+1.1 219495 7.6+1.1 8.4%0.5 248+47
60W, 60s 5 9.2+1.1 |10.5+0.5 453+81 10.6+0.7 |12.7+0.4 736+61
60W, 90s 5 9.8+1.3 |11.9£0.7 657169 11.0+1.2 | 12.8£0.6 824186
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Fig. 2 Effect of noncontact of right angle fiber
with target on static lesion size (depth (a), width
(b)) and volume (c).
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Fig. 4 Temperature profiled of transplanted
tumors in Scid mice using pulse and CW Nd:
YAG laser at a 2mm distance (depth 7mm (a),
depth 10mm (b)).
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