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Study of correlation between morphological changes of bladder and urodynamics by
ultrasonography in rats with neurogenic bladder
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ABSTRACT Objective To establish the neurogenic bladder (NB) rats model after spinal cord transection injury,
to observe the morphological changes of the bladder by ultrasonography , and to analyze the correlation between the morphological
changes and urodynamic indexes. Methods Twenty—seven SPF—grade SD rats were divided into blank control group (n=8),
sham—operation group (n=8) ,and model group(n=11) according to the random number table.The blank control group was raised
normally.The sham—operation group was sequentially sutured and given anti—infective treatment after the spinal cord exposed.In
the model group, the NB rat model after spinal cord transection was established by operation.The activities, food intake, water

intake , urination, defecation, and death of rats in each group were observed.On the 19th day after operation, the left and right
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diameters, anterior and posterior diameters , upper and lower diameters and the thickness of bladder were measured by ultrasound
under respiratory anesthesia of rats in each group, and the bladder volume was calculated.The urodynamic indexes of rats were
detected , including the maximum bladder pressure, maximum bladder volume, perfusion time and leakage point pressure.The
differences of the above indexes in each group were compared.Then the rats were sacrificed and the bladder detrusor tissues
were removed for histopathological examination. Pearson correlation analysis was used to analyze the correlation between
bladder ultrasound indexes and urodynamic indexes.Results ~ Three rats in the model group failed to establish the model , and
8 rats succeeded in the establishment of the model.(DGeneral condition : compared with the blank control group and the sham—
operation group, the rats in the model group had less food intake, lower body weight, darker coat color gloss, and less
activities.The general conditions of the sham—operation group and the blank control group were basically the same.@Ultrasound
indexes: compared with the blank control group and the sham—operation group, the bladder wall thickness, upper and lower
diameter, left and right diameter, and anterior and posterior diameter of the model group were all increased, and the bladder
volume was increased, and the differences were statistically significant (all P<0.05).@)Urodynamic indexes: compared with the
blank control group and the sham—operation group, the maximum bladder pressure, maximum bladder volume, perfusion time
and leakage point pressure of the model group were increased , and the differences were statistically significant (all P<0.05).
(D Histopathological results: the bladder tissues of rats in the blank control group and the sham—operation group were basically
normal. In the model group, the transitional epithelial cells in the bladder tissues were disordered, the structure of the cell
intrinsic membrane was loosed and damaged , tissue edema and hemorrhagic changes were found , muscle fibers were disordered ,
and local fibrous connective tissue hyperplasia was observed.(® Correlation analysis showed that the bladder wall thickness of
rats in each group was linearly correlated with maximum bladder pressure, the maximum bladder volume, perfusion time, and
leakage point pressure (all P<0.05). Conclusion The NB rat model after spinal cord transection injury is successfully
established in this experiment, and ultrasound examination showed that the bladder wall thickness of NB rats increased , and it is
in a linear correlation with urodynamic dynamics indexes.lt is suggested that ultrasound is expected to be a method for evaluating
the bladder function in NB rats.
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