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Urodynamic study of neurogenic bladder model after suprasacral spinal

cord injury in different segments in rats
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[Abstract] Objective To compare the differences of neurogenic bladder in rat models after suprasacral spinal cord injury
under the 8th and 10th thoracic vertebrae based on urodynamics and other means, and to provide a basis for animal model
selection in experimental studies of the disease. Methods Among 48 adult female SD rats, 12 were randomly selected as the sham—
operated group. The remaining 36 were randomly divided into model group 1 (the 8th thoracic subspinal cord transection) and
model group 2 (the 10th thoracic subspinal cord transection) for optimized and modified model preparation and postoperative
management, with 18 rats in each group. From postoperative day 1-18, the general condition and daily manipulated urine output of

each group were recorded, and urodynamic measurements were performed on postoperative day 19. Results (1) Both model groups
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had some adverse events with fair results after treatment, with a survival rate of 83.3%, a modeling rate of 72.2% in model group 1,
and with a survival rate of 88.9%, a modeling rate of 77.8% in model group 2. (2) The daily manipulated urine output in both model
groups had the characteristics of being the highest on postoperative day 4-5, decreasing significantly on postoperative day 7-8, and
stabilizing on postoperative day 16-18. (3) Urodynamics showed that, compared with the sham-operated group, the leak point
pressure and maximum bladder pressure were increased in both model group 1 and model group 2 (P<001), and the maximum bladder
pressure was greater in model group 1 (P<0.05); compared with the sham—operated group and model group 2, the maximum bladder
capacity and residual urine volume were increased in model group 1 (P<0.01), while the maximum bladder capacity in model group
2 was smaller than that in the sham-operated group (P<001). Conclusion (1) The optimized and improved model preparation and
postoperative management plan improved the modeling efficiency, postoperative survival and modeling rate. (2) The neurogenic
bladder caused by the 8th thoracic subspinal cord transection was mainly characterized by detrusor sphincter dyssynergia, with
increased bladder capacity, difficulty in urination, increased residual urine, and urinary retention. (3) The neurogenic bladder caused

by the 10th thoracic subspinal cord transection was mainly characterized by detrusor hyperreflexia, with relatively smaller bladder

capacity, difficulty in urine storage, partial presence of residual urine volume, and urinary incontinence.

(Keywords) suprasacral spinal cord injury; neurogenic bladder; animal model; modeling rate; urodynamics; leak point

pressure; maximum bladder pressure; maximum bladder capacity
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