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In vitro study of ablation of rat bladder epithelial tissues by femtosecond laser

PAN Yu-long, CHEN Fang, KANAG Jian, LIANG Jun-hao
( Department of Urology, Xinhua Hospital, Shanghai Jiaotong University School of Medicine, Shanghai 200092, China)

[Abstract] Objective To observe the efficiency and range of collateral tissue damage in ablation of rat bladder epithelial
Methods Bladder epithelial tissues of SD rats were ablated by femtosecond laser with
different working powers (1, 2, 5, 10 and 20 times of threshold power and equivalent frequencies). Sections with HE

tissues by femtosecond laser.

staining were prepared for the ablated tissues. The depth and range of collateral tissue damage of bladder epithelial tissues
ablated by femtosecond laser were observed by light microscopy, and the ablation efficiency was calculated.  Results
When the working powers of femtosecond laser were 5 to 20 times of threshold power and the equivalent frequencies were
62.5 Hz to 1 000 Hz, the ablation efficiency varied from 10 to 120 pm/s and the collateral tissue damage ranged from 10 to
100 pm.

Conclusion Femtosecond laser can precisely ablate the rat bladder epithelial tissues with minimal range of

collateral tissue damage, and may be a potential alternative for treatment of urinary stricture.
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Tab1 Contrast of moving speed and equivalent frequencies
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Fig1l Ablation traces on bladder epithelial tissues by femtosecond laser with different working powers and equivalent frequencies

2 FEDENSEHFECHEETNERLRELAPMBARE(Z£s,pm)
Tab 2 Ablation depth on bladder epithelial tissues by femtosecond laser with different working powers and equivalent frequencies (z +s,um)

Thx 1 000 Hz 500 Hz 250 Hz 125 Hz 62.5 Hz
35 mW 41.49£1.32 19.85+1.08 8.16 £0.29 - -

70 mW 56.74 £1.97 44.72£2.37 42.24 £2.46 22.02 £0.76 -
140 mW 126.95 £4.59 120.07 +4.95 99.27 £3.98 53.90 £1.47 36.88 £2.96

£3 FRADENSIFMECHEAVABER LRELHRIHGEE (2 £5,pm)
Tab 3 Range of collateral tissue damage on bladder epithelial tissues ablated by femtosecond laser with different working powers and equivalent

frequencies (z +s,pum)

hE 1 000 Hz 500 Hz 250 Hz 125 Hz 62.5 Hz
35 mW 38.65+1.76 15.25 £0.41 6.38 £0.39 - -
70 mW 35.21+1.52 25.18£1.73 17.69 £1.15 17.33 £0.58 -
140 mW 95.70 £4.01 72.70£3.12 56.93 £3.17 26.95 +0.84 18.79 £0.65
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