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Biomechanical finite element analysis of ureteral tunnel during ureteral bladder replantation
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[ Abstract] Objective To explore the biomechanical effect of ureteral submucosal tunnel during ureteral
reimplantation. Methods Different vesicoureteral models were established with ANSYS 2020 R2 software. Fi-
nite element analysis (FEA) of biomechanics during storage and urination periods was conducted for evaluating
the stress and strain distribution of vesicoureteral junction under different models. Results Simulation results
indicated that during urine storage period , maximal equivalent stress of A1/A3 type tunnel sections was 1% and
3% higher than that of A2 type tunnel sections; During urination period , maximal equivalent stress of A1/A3
type tunnel segments was 9% and 12% higher than that of A2 type and the difference was insignificant. When
compared with type A2, storage and urination periods of type B decreased by 46% and 53% respectively.
Conclusions Ureteral submucosal tunnel is essential for ureteral reimplantation. However, changing its length
appropriately has no significant effect on biomechanics.
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Fig. 1 Ureteral tunnel simulation model
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Table | Maximal equivalent stress (Pa) of ureteral-bladder segment under different tunnel models
during urine storage and urination periods

Bt Al # A2 A3 A B C % D #l
fi#% PR3 71753.6 8301.3 8 419.7 8 874.5 8 258.4 9115.3
H PR3] 15 299 13 560 13 700 13 210 13 769 13 899

T2 AR B BRI AN [] % 3 A 0 6 1 B e 558400 g (Pa)
Table 2 Maximal equivalent stress (Pa) of tunnel segment under different tunnel models
during urine storage and urination periods
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Fig.2 Equivalent stress distribution cloud diagram of different tunnel models during urine storage period
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Fig.3 Displacement distribution cloud diagram of different tunnel models during urine storage period
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Fig.4 Equivalent stress distribution cloud diagram of different tunnel models during urination period
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Fig.5 Displacement distribution cloud diagram of different tunnel models during urination period
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