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Stretching Therapy of Neurogenic Bladder in Patients with Spinal Cord Injury

Ji Cheol Shin, M.D., Chang Il Park, M.D., Yong Wook Kim, M.D., Sa Yun Park, M.D., Dong Wook Rha, M.D. and Jung Eun

Kim, M.D.

Department of Rehabilitation Medicine and Research Institute of Rehabilitation Medicine, Yonsei University College of Medicine

Objective: To evaluate the effect of stretching therapy of
neurogenic bladder in spinal cord injured patients.

Method: Twelve spinal cord injured patients who had
neurogeic bladder manifested with urinary incontinence
resistant to oral and intravesical anticholinergic instillation
treatment were selected. Oxybutynin solution was instillated
via foley catheter and the catheter was clamped until
incontinence occur. This was performed twice a day for 7
days. The urodynamic studies were compared before and
after therapy. Total volume of daily incontinence and total
volume of daily fluid intake were also monitored.

Results: After stretching therapy, median maximal bladder
capacity increased from 190.08 to 457.17 ml (p<0.01),
mean bladder compliance increased from 8.46 to 18.85

ml/cmH,0 (p<0.01), mean reflex volume increased from

148.75 to 252.17 ml (p<0.05), mean maximal detrusor

pressure decreased from 52.17 to 28.29 cmH,O (p<0.01),
mean clinical maximal capacity increased from 277.50 to

537.50 ml (p<0.01), and mean daily incontinent volume
decreased from 508.33 ml to 20.83 ml (p<0.01). No
significant correlation was found between the duration since
onset of injury and the urodynamic finding.

Conclusion: This study proved that stretching therapy of
bladder was an effective method in spinal cord injured
patients who had neurogenic bladder with uncontrolled in-
continence with conventional therapy. (J Korean Acad
Rehab Med 2003; 27: 344-348)
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Table 1. General Characteristics of Patients

. L.evel.(ASIA Injur?f Voiding Incontinence o
Patient ~ Sex/Age impairment duration method for a day Medication
scale) (months) (ml)

1 M/28 T2 (A) 185 cic” 160 Oxybutynin 20 mg, propiverine hydrochloride 40 mg
2 M/25 C6 (C) 6 cic’ 360 Oxybutynin 20 mg, propiverine hydrochloride 20 mg
3 F/30 C7 (A) 9 cic” 370 Oxybutynin 10 mg, propiverine hydrochloride 20 mg
4 M/23 T12 (C) 3 cic” 490 Oxybutynin 30 mg, propiverine hydrochloride 40 mg
5 F/20 T8 (A) 13 cic’ 50 Oxybutynin 20 mg

6 F/41 T10 (A) 6 cic’ 150 Oxybutynin 10 mg, propiverine hydrochloride 20 mg
7 F/33 C7 (A) 13 cic’ 370 Propiverine hydrochloride 20 mg

8 M/28 C7 (B) 7 cic’ 600 Oxybutynin 20 mg

9 M/52 C4 (O) 7 Reflex” 1210 Oxybutynin 5 mg

10 F/43 C7 (C) 14 cic’ 250 Oxybutynin 15 mg

11 M/40 C4 (C) 8 spC” 390 Oxybutynin 20 mg, propiverine hydrochloride 20 mg
12 M/56 C5 (© 8 cic’ 1700 Oxybutynin 20 mg, propiverine hydrochloride 20 mg

1. CIC: clean intermittent catheterization, 2. Reflex: percussion, Crede, suprapubic tapping, 3. SPC: suprapubic catheterization

Table 2. Urodynamic Characteristics of Patients

Table 3. Comparison of Urodynamic Parameters before and after

Stertching Therapy

Patient MBC" Compliance Vieflex) Pr det-max”
(ml) (ml/cmH,0) (ml) (cmH>0) Before After
. Maximal bladd
! 50 42 48 31 aximar bladdet 190.1+101.2 457.2+67.3%
2 200 8.6 181 105 capacity (ml)
3 82 11.6 80 65 Compliance]
82.5£2.6 18.9+£9.9*
4 290 7.1 220 47 (ml/cmH,0)
> 280 8.0 210 3 Volume at reflex 148.8+82.2 252.2+153.4"
6 290 12.5 267 32 activity (ml) o e
7 150 10.3 100 65 Maximal det
aximat cetrusor 52.2429.6 283+14.4"
8 110 7.9 100 45 pressure (cmH,0)
9 267 9.0 216 28
10 244 10.0 218 34 Values are meantstandard deviation.
+
11 290 8.6 143 26 * p<0.01, " : p<0.05
12 28 3.8 2 113

1. MBC: maximal bladder capacity, 2. Vgeriex: Volume at Reflex
Activity, 3. Pr det-max: maximal detrusor pressure
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Table 4. Comparison of Clinical Parameters before and after
Stretching Therapy

Before After

CIC volume  of 238641129 447.8+74.3
each time (ml)
Maximal bladder

. 277.5+108.3 537.5£53.8*

capacity (ml)

Total amount of

508.3+478.8 20.8+72.2*

incontinence (ml)

Fluid intake for a day (ml) 1660.8+434.8 1982.1£342.0

Values are meantstandard deviation.
* p<0.01
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