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Abstract 
Objective: To evaluate the efficacy and safety of botulinum toxin type A 
(BTX-A) in treating patients with low bladder compliance (BC) secondary to 
spinal cord injury (SCI). Methods: From 2011 to 2016, we retrospected pa-
tients who received BTX-A injections for LBC secondary to SCI. The primary 
outcomes were urodynamic parameters including maximum detrusor pres-
sure (Pdetmax), bladder compliance (BC). Related adverse events were rec-
orded. Results: 72 SCI patients were selected (62 males, 10 females, age range 
18 - 52 years; mean age 28.5 years). 12 weeks after BTX-A injection, Pdetmax 
decreased from 51.02 cmH2O to 28.31 cmH2O. BC increased from 3.64 
ml/cmH2O to 10.08 ml/cmH2O. 12 patients had mild transient haematuria for 
1 - 2 days. Conclusion: Intradetrusor BTX-A injection was effective and safe 
for patients with low BC secondary to SCI. 
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1. Introduction 

Bladder compliance (BC) describes the relationship between the change in blad-
der volume and change in detrusor pressure [1]. Low BC manifests as a steep 
rise in detrusor pressure during bladder filling [2]. Sustained detrusor pressure 
in low BC has been associated with a high risk factor of upper urinary tract 
complications, the most dangerous being damage of renal function [3]. There-
fore, keeping the detrusor pressure within lower limits has become a primary 
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treatment goal for Low BC [4].  
Botulinum toxin A (Botox®, Allergan, Irvine, Calif.) has been proven effective 

in decreasing maximal detrusor pressure for patients with detrusor overactivity 
(DO) who have an inadequate response to anticholinergic medication [5]. How-
ever, to our knowledge, a recent review revealed most data for studies on DO 
with very little data on Low BC in patients with neurological lower urinary tract 
dysfunction. Therefore, encouraged by our satisfactory clinical effects, we per-
formed this trail to evaluate the efficacy and safety of BTX-A injections for pa-
tients with low BC secondary to SCI. 

2. Method 

This retrospective study reflects 72 SCI impatients from 2011 to 2016. There 
were 62 males and 10 females, age range 18 - 52 years at first injection, with a 
mean age of 28.51 years (Table 1). All patients possessed low BC (<20 ml/cmH2O) 
[6] on clean intermittent catheterization, and had an inadequate response to or 
are intolerant of an anticholinergic medication. All patients were regularly re-
ceived urodynamic examinations. After informed consent and the approval of 
the ethics committee, the patients were offered the possibility of BTX-A injec-
tion before considering more invasive procedures.  

Injections were performed with no anesthesia or under epidural anesthesia in 
the operating room with a 21 F rigid cystoscope (Ackermann, Schaffhausen, 
Switzerland). The bladder was instilled with 100 - 150 ml sterile saline to achieve 
adequate visualization so as to avoiding the blood vessels during injections. A 23 
gauge needle (Cook Urological Incorporated, Bloomington, IN, USA) was in-
serted approximately 2 mm into the detrusor. 200 U Botox® vials (100 U each) 
were reconstituted in a total of 30 ml sterile saline (6.7 U/ml). Patients had 30 
1-ml (total 200 U) injections into the bladder wall, avoiding the trigone (Figure 
1) [7]. Procedures were performed by a single senior urologist with extensive  

 
Table 1. Demographic characteristics of the participants. 

Characteristics  

Number of patients 72 

Age, years, mean (SD) 28.51 ± 18.49 

Weight (kg) 61.07 ± 15.72 

Injury duration, months, mean (SD) 12.02 ± 6.37 

Neurological injury level, n (%)  

Cervical 2 (2.78) 

Thoracic 57 (79.17) 

Lumbar 13 (18.05) 

AIS, n (%)  

Grade A 63 (87.50) 

Grade B (12.50) 

Abbreviations: SCI = spinal cord injury; AIS = American Spinal Injury Association Impairment Scale (AIS). 
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Figure 1. Location of BTX-A injection sites. 

 
experience in BTX-A injections. A catheter had been inserted for 1 - 3 days and 
antibiotics (except aminoglycosides) were administered for three days. 

The follow-up with ultrasound, urodynamics, and clinical evaluation was 
made at 12 weeks after the procedure. Urodynamic parameters include maxi-
mum detrusor pressure (Pdetmax), bladder compliance (BC). Related adverse 
events were recorded. 

Statistical analysis was performed using the SPSS 13.0 soft-ware package 
(SPSS, Inc., Chicago, IL). Statistical relationships between pre- and postoperative 
outcome parameters were sought by the Student’s t-test for quantitative va-
riables. Statistical significance was considered at P value < 0.05. 

3. Result 

The results of this study are shown in Figure 2. Pdetmax (Mean maximum de-
trusor pressure before the injection 51.02 cmH2O,mean Pdetmax after the injec-
tion 28.31 cmH2O), BC (Mean bladder compliance, before the injection 3.64 
ml/cmH2O, after the injection 10.08 ml/cmH2O). During the first week after in-
jection, 12 patients had mild transient haematuria for 1 - 2 days. No patients re-
quired medication or surgical intervention.  

4. Discussion 

Low Bladder compliance (BC) commonly occurs in patients with spinal cord in-
jury (SCI). The clinical application of BTX-A is now a common technique in 
several urological medical fields for neuropathic and non neuropathic patients. 
BTX-A blocks acetylcholine release by binding, at the presynaptic level, to 
SNAP-25, a cytoplasmic protein on the cell membrane, which plays a major role in 
acetylcholine release [7]. BTX-A has been known to reduce signs and symptoms 
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Figure 2. Videourodynamic parameters of patients at baseline and 12 weeks follow-up a 
significant improvement (*P < 0.05) was noted at 12 weeks. 

 
of neurogenic incontinence, and significantly improve health-related quality of 
life [8]. 

In our study, intradetrusor BTX-A injections achieved a low pressure bladder 
to preserve of the upper tract function for patients with low BC. These findings 
were supported by improvements in detrusor pressure and bladder compliance. 
A significant decrease in Pdetmax compared with baseline measurement were 
observed (28.31 cmH2O vs 51.02 cmH2O, P = 0.041). Mean Pdetmax reduced to 
be below 40 cmH2O at 12 weeks follow up. In 1988, Wang SC [9] reported that 
for patients with bladder pressures above 40 cmH2O, 81% were potentially dan-
gerous to renal function in five years follow-up. As a result, a significant average 
increase of BC (before the injection: 3.64 ml/cmH2O, after the injection: 10.08 
ml/cmH2O).  

The urodynamic reported changes with botulinum toxin type A monotherapy 
were translated into significant improvements in health-related quality of life 
throughout the treatment period. These results imply that the effect of a botuli-
num toxin type A intradetrusor injection continued during the study period, 
even without concomitant use of anticholinergics.  

In our study, the complications directly related to the BTX-A injection pro-
cedure were mild transient hematuria and bladder discomfort during the first 
week after injection. All patients did not require any medication or surgical in-
tervention. 

A limitation of this study is that number of patients was relatively fewer. 
Therefore, further studies are warranted. 

5. Conclusion 

Intradetrusor BTX-A injection was effective and safe for patients with low BC 
secondary to SCI. 
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