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A novel continuous irrigation sheath improves vision of flexible cystoscope under hematuria: an in vitro

evaluation

ZHANG Zhen-sheng” , PAN An-yin®, CAO Zhi, WEI Rong-chao, PENG Song, XU Chuan-liang, SUN Ying-hao "
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[Abstract] Objective To quantitatively evaluate the efficacy of a novel continuous irrigation sheath in improving the

vision of flexible cystoscopy under hematuria using an in vitro bladder model. Methods An in vitro bladder model was designed
for simulating flexible cystoscopy under hematuria. According to the presence of continuous hemorrhage the experiment was
divided into the static experiment and the dynamic experiment. The experiment was divided into three groups according to three
levels of the irrigation condition during flexible cystoscopy: no irrigation (Group 1), continuous irrigation without an outflow of
water (Group 2), and continuous irrigation with an outflow of water (Group 3). The vision field of flexible cystoscopy and
vision precision of flexible cystoscopy images were recorded at 30, 60, 90 and 120 s. Results The vision field and precision of
flexible cystoscopy images were greatly different between the 3 groups in both the static and the dynamic experiments.
Compared with Group 1, the vision field and precision were significantly improved in Group 2 and 3 in both the static and the
dynamic experiments(P<C0.01). The vision precision of Group 3 was significantly better than that in Group 2 in both the static
and the dynamic experiments(P<C0. 05, P<C0. 01), and the vision field of Group 3 was also significantly better than that in
Group 2 in the dynamic experiments (P<C0. 05). Conclusion The novel continuous irrigation sheath can effectively improve the
vision field and precision of flexible cystoscopy.
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Fig 1 Structure diagram of the novel
continuous irrigation sheath
1. Sheath; 2: Blocking device; 3: Clip; 4: Outlet pipe; 5:

Inner shore
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Fig 2 Picture of the bladder model

A: Exterior of the model; B: Inner structure of the model.
1: Medical micro-pump; 2: 50 mL syringe; 3: Extension

tube; 4: Rubber ball “bladder”; 5: Styrofoam box; 6: 10

mm Storz trocar “urethra”; 7. Slender stick; 8. Silk thread;

9: A point
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Tab 1

Field and precision of pictures taken by flexible cystoscope in

different irrigation conditions of static and dynamic experiments

n=16, x+ts
Experiment 52:?;11; Group 30 s 60 s 90 s 120 s P23 P
Static FF 1 2.33+1.91 2.33+1.91 2.33+1.91 2.33+1.91 <C0. 001 P1.,2)<C0.001
2 2.3842.00 2.61%2.11 3.53+1.78 4,084+1.32 P1.5<C0.001
3 2.78+2.17 2.97+2.26 3.6142.05 4.6741.01 P 2.3 =0.36
DF 1 88.6641. 20 88.66+1.20 88.66+1.20 88.66+1. 20 <20. 001 P1.2)<<0. 001
2 90.0641.25 91.03%1.27 91.3142.13 92.05+1.28 P 1.3 <<0.001
3 90.20+£1.09 91.22+1. 24 92.56£2.13 94.00+£1.70 P(2.5)<<0. 001
Dynamic FF 1 6.00+1.01 5.3911.48 3.5041.59 1.30£1. 21 <0. 001 P.2=0.002
2 6.00+1.01 5.9441.12 3.92+1.13 2.56+1.42 P 1,5 <<0. 001
3 6.00+1.01 6.00+1.01 4,78+1.35 3.42+1.68 P.35 =0.012
DF 1 89.8441.12 88.96+0. 82 87.354+0.73 86.3140.52 0. 001 P1.2)<<0. 001
2 91.4141.88 90.13+1.56 88.214+0.98 86.9840. 74 P13 <<0.001
3 93.7741.31 92.0641.19 90.0941. 14 88.58+1.05 P23 =0.011

Group 1: Experiment under no irrigation; Group 2: Experiment under continuous irrigation without outflow of water; Group

3. Experiment under continuous irrigation with outflow of water. FF. Field of flexible cystoscopy; DF: Precision of pictures

taken by flexible cystoscopy
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