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Abstract: [Objective] Holmium laser lithotripsy with the ureteroscope is the standard operation for ureteral caculus.
During the process of lithotripsy, the heat generated by the laser may damage the ureter. A research was set up to study
the thermal effect of the Holmium laser of different power settings. [ Methods ] In the operation room, with a constant
temperature of 21 °C and a humidity of 60%, a 100 W Holmium laser generator was connected to a 550 wm laser fiberand
the fiber was put into a 10 mm inner diameter glass tube with 1 mL saline in it. The tube was put into a 300 mL beaker
with water of a constant temperature of 37 °C. A multilogger thermometerwas positioned with the probe 2 mm from the tip
of the fiber and in the water surround the tube. 7 groups and 14 different settings of laser parameters were fired 120 s for
three times. [Results] With the same power, the high frequency—low energy group reached a higher temperature than
the low frequency— high energy group. The higher the power was, the bigger the differences were. When the power was
5W, the high frequency—low energy group reached a highest mean temperature of (52.24 + 0.10)°C, while the low fre-
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quency— high energy group reached (50.67 + 0.04)°C. When the power was 20W , the high frequency—low energy group

reached a highest mean temperature of (75.71 + 0.12)°C, while the low frequency—high energy group reached (67.61 +

0.03)°C. The differences between these two groups are significantly (P<0.05). [ Conclusions] The clinical used Holmi-

um of usual power have significant thermal effect, which can heat up the ureter and lead to thermal damage. With a

same power , the low frequency—high energy power setting can reduce thermal effect.

Key words: Holmium laser; power; thermal effect; high frequency—low energy; low frequency—high energy
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Fig.1 The in vitro model of the thermal effect of

urethral calculi Holmium laser lithotripsy
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Table 1 Experiment Holmium laser firing energy and

frequency settings (JxHz)
Bl Low energy & High energy &
High frequency Low frequency
0.2 x25 1x5
8 0.2 x 40 1x8
10 0.2 x 50 2x5
12 0.3 x40 2x6
15 0.3 x50 3x5
18 0.4 x 45 3x6
20 0.4 x 50 25x%8
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The X-axis is the laser firing time, the Y—axis is the average
temperature detected by the temperature probe.
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Fig.2 The thermal effect of continuous firing different

power settings of Holmium laser
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Table 2 The plateau temperature of different groups

Low energy&High frequency

High energy&Low frequency

Power/W .
Energy/J Frequency/Hz Temperature/°C Energy/] Frequency/Hz Temperature/C

0.2 25 52.24 £ 0.10 1 5 50.67 £ 0.04 < 0.0001

0.2 40 58.40 + 0.08 1 8 57.27 £ 0.04 < 0.0001
10 0.2 50 64.26 + 0.09 2 5 58.52 £ 0.05 < 0.0001
12 0.3 40 64.66 + 0.05 2 6 60.82 + 0.05 < 0.0001
15 0.3 50 71.00 £ 0.06 3 5 62.28 + 0.07 < 0.0001
18 0.4 45 74.32 £ 0.02 3 6 65.93 + 0.06 < 0.0001
20 0.4 50 75.71 £ 0.12 2.5 8 67.61 £ 0.03 < 0.0001
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