2023 4F I R W6 R 1Bl 2% 7
38 % 1M J Clin Urology (China) « 53

K o S 2P WO P A8 5 AR P 27
A JE A5 AL 0 B 5

TX# KW 9T RE EEE FAEX

il

(BE] BH:HTEBIK R o G o B e JH R E WA, A& AR/D 1 emX1 em
X1 em M3 577 RGBT RSN BT AER b, o 6] — 42 B2 AR A7 (R A1 b i PR A8 3 o e AR TR 483k A
THLHFE 5 mm &b BOGEA 15 s, W 5 s, BA LW AW 120 s, BAHEL 5 WL, HOLIEN 10.15.20,
25.30 WL MEER K 0,10,15.25 mL/min, G & B Ik sl G066 TR R 272 pm, K9 R 7 ms,
S SR T A R B AR A L FE AN IR DR S TR v T RO AR R E AL B Ol . SR AERA TR
10 W B TSN 0 mL/ min B, & FR B AR08 0. 2°C L 7E 57 s IHGEF A IR A B4 & B {H 43°C. Y
BEE N 15 mL/min, FEA TR 20 W i JBEFF S IR IE 36. 9~37.25°C Rt e B{H 43°C . HHEEHE N
20 mL/min, A D)2 25 W B GEF V- & BR B 36. 8~37. 05°C , KB i %4 BI{H 43°C . 4 F 3 & 4 25 mL/min,
AT 30 W LR G IR B 37. 05~37. 2°C KRBt % B 43°C . 458« R /b ot i FR 48 858 Ik 4L £F
BOCTRAAR P, e 2V R E 5 OB DR B IE A 56 BA D R<C20 W R AR REE I U =15 mL/ min, A7 DR
25 W I R R VR B =20 mL/ min, 74 DI 3<C30 W5 (R 53 7 3 =25 mL/min.

[XEim] Wk ERe Bt R E a0 £ 2 HE

DOI:10. 13201 /j. issn. 1001-1420. 2023. 01. 012

[HEHZES] R454 [xEttrEEL] A

Study on the temperature change around the fiber during super-pulse

thulium fiber laser extracorporeal lithotripsy
DING Tianfu XIAO Bo ZENG Xue LIANG Lei JI Chaoyue LI Jianxing

(Department of Urology, Beijing Tsinghua Changgung Hospital, School of Clinical Medicine,
Tsinghua University, Beijing, 102218, China)
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Abstract Objective: To investigate the changes of temperature around the fiber during in vitro lithotripsy
with domestic super-pulse thulium fiber laser. Methods: An artificial cube stone of 1 cm X1 cm X1 ¢m was placed
in an external cylindrical model, and the same doctor performed external flexible ureteroscopic laser lithotripsy.
The temperature probe was located 5 mm around the optical fiber, and the laser excitation was performed for 15 s
with an interval of 5 s. The experiment period of each group was 120 s, and the experiment was repeated for 5
times in each group. The laser power was 10. 15, 20, 25, 30 W, and the perfusion rate was 0, 10, 15, 25 mL/min.
The laser equipment was ultra pulse thulium fiber laser, the {iber diameter was 272 pm, and the pulse width was 7 ms.
The temperature change around the fiber was recorded in real time, and the temperature change around the fiber was
compared under different power and different perfusion speed. Results: When the gravel power was 10 W and the per-
fusion flow rate was 0 mL/min, the surrounding temperature increased by 0. 2°C per minute, and the surrounding
temperature reached the safe threshold of 43°C at 57 s. When the perfusion rate was 15 mL/min and the crushed
stone power was 20 W, the fiber plateau temperature was 36. 9—37. 25 °C, which did not exceed the safe thresh-
old of 43°C. When the perfusion rate was 20 mL/min and the crushed stone power was 25 W, the temperature of
the fiber platform phase was 36. 8—37. 05°C , which did not exceed the safe threshold of 43°C. When the perfusion
rate is 25 mL/min and the crushed stone power is 30 W, the temperature of the fiber platform phase is 37. 05—
37.2°C, which does not exceed the safe threshold of 43°C. Conclusion: The safe perfusion velocity is positively corre-
lated with the laser power in the extracorporeal flexible ureteroscope ultra pulse thulium fiber laser lithotripsy. The perfu-
sion velocity should be maintained =15 mL/min when the lithotripsy power is less than 20 W, =20 mL/min when the
lithotripsy power is less than 25 W, and =25 ml/min when the lithotripsy power is less than 30 W,
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