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Abstract In order to investigate the feasibility of fiber-guided 2. 013 pm Q-switched thulium: YAG lasers as one
microsurgical scalpel, dissection performance of 200 pm core diameter fiber-guided thulium: YAG lasers operating at
1 kHz repetition rate and 400~ 1400 ns pulse duration on fresh pig kidney tissues, is researched under different pulse
energies and dissection velocities. One professional camera and one optical microscope are used to capture the macro-
histological tissue surfaces and the micro-histological craters, respectively. A scientific standard software is used to
analyze the experimental data. The experimental results show that the dissection effect is not obvious for higher
dissection velocity under the same low energy level. However, it is obvious for higher energy under the same
dissection velocity. The fiber-guided high repetition rate Q-switched thulium: YAG lasers will be expected to be used
in clinical operation as a microsurgical scalpel.
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Fig. 1 Measurements of pulse duration and pulse energy

of Q-switched thulium : YAG lasers guided in

fiber. Infrared detector 1 detects the laser energy;
detector 2 detects one part of the reflected light

from the sensing end of detector 1
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Fig. 3 Experimental setup of tissue dissection induced by Q-switched thulium: YAG lasers
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Table 1 Relevant parameters for laser dissection of tissue

Dissection velocity /(mm/s)

Energy E,/m]

Energy E,/m] Energy E; /m]

0.5 3. 46
1.0 3.55
1.5 3.52
2.0 3.53
2.5 3.58

4.29 5.68
4. 87 5. 69
4.32 5.78
4. 84 5.72
3.95 5.76
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Fig. 4 Dissection pictures of fresh pig kidney induced by

thulium: YAG lasers with different pulse energies

at 1 kHz repetition rate and 1. 5 mm/s dissection
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Fig. 5 Macro-histological slice pictures of fresh pig

kidney dissected by thulium : YAG lasers with
different pulse energies at 1 kHz repetition rate
and 1.5 mm/s dissection velocity. (a) 3.52 m];

(b) 4.32 mJ; (¢) 5.78 m]
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