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Introduction
After spinal cord injury (SCI), the impaired bladder function 

can incur the risk of developing neurogenic lower urinary tract 

Abstract
Objective: To assess effective outcomes following repeated 
treatment with intradetrusor botulinum toxin type an in patients with 
neurogenic detrusor overactivity (NDO).

Methods: Patients with NDO secondary to spinal cord injury (SCI) 
were enrolled. Botulinum toxin type A 200 U detrusor injections 
by a rigid cystoscope were repeated. Primary outcomes were 
urodynamic variables including maximum detrusor pressure during 
first involuntary detrusor contraction (PdetmaxIDC) filling cystometry, 
detrusor compliance (DC). Secondary outcomes were improvement 
of the patient’s QoL measured by Incontinence-Specific Quality-
of-Life Instrument (I-QoL), the validated short forms of Urogenital 
Distress Inventory (UDI-6) and the Incontinence Impact 
Questionnaire (IIQ-7). Related adverse events were recorded.

Results: From 2012 to 2014, 159 injections were performed in 52 
patients (44 male, 8 female). The mean age was 36.67 years. The 
maximum number of repeated injections was five. BC increased 
from (4.03-7.45) to (6.96-10.86) ml/cm H2O, Pdetmax in bladder 
storage decreased from (42.80-79.52) to (26.40-43.33) cm H2O, 
respectively. The I-QoL, UDI-6 and IIQ-7 showed a consistent 
improvement after repeated injections.

Conclusion: Repeated intradetrusor botulinum toxin type A 
injections remain improve Quality of Life in patients with NDO 
secondary to spinal cord injury.
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dysfunction (NLUTD) [1]. As one of the most common types of 
NLUTD, neurogenic detrusor overactivity (NDO) is characterized 
by spontaneous or provoked involuntary detrusor contractions 
during storage phase in urodynamic investigation [2,3]. NDO can 
cause urinary incontinence both day and night which dramatically 
impacted SCI patients’ quality of life, such as avoidance and limiting 
behavior, psychosocial impact, and social embarrassment [4]. 
Therefore, improvement of the patient’s Quality of Life (QoL) was 
one of the primary aims for treatment of NDO [5]. Botulinum toxin 
type A has been shown clinical efficacy for patients with NDO who 
experience side-effects or an inadequate response to antimuscarinic 
drugs [6,7].

This study describes the health-related quality of life (HRQL) of 
repeated detrusor injections of Botulinum toxin type A on patients 
with NDO, using the validated short forms of Urogenital Distress 
Inventory (UDI-6), the Incontinence Impact Questionnaire (IIQ-7), 
Incontinence-Specific Quality-of-Life Instrument (I- QoL).

Method
The study was performed at the urology and spinal cord 

injury recovery department in Guangdong provincial work injury 
rehabilitation hospital. The inclusion criteria [6] are SCI patients 
with: (1) Age >18 years ; (2) detrusor pressure >40cm H2O; 
(3) detrusor compliance <20ml/cm H2O; (4) Patients regularly 
performed clean intermittent catheterization (CIC); (5) Patients who 
have an inadequate response to or are intolerant of an anticholinergic 
medication. Exclusion criteria included patients with: (1) Acute 
urinary tract infections; (2) Pregnancy or nursing mothers; (3) 
Bladder stone, bladder cancer, bladder tuberculosis; (4) Gastric 
retention and myasthenia gravis; (5) Bladder outlet obstruction; (6) 
Patients or caregivers who were unable to perform CIC. Previously, 
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the protocol was approved by hospital ethics committee. All patients 
provided their written consent before undergoing treatment. Initial 
bladder diaries, cystometry, UDI-6, IIQ-7, and I-QoL were undertaken 
during the screening visit (approximately 2 weeks before injection).
Urodynamic demonstration using a filling rate of 10-30mL/min of 
phasic or terminal detrusor overactivity was a requirement before 
treatment. Special attention was given to maximum detrusor pressure 
(Pdetmax), bladder compliance (BC). Changes in HRQL were 
assessed using the validated short forms of I-QoL ,IIQ-7, and UDI-
6 .The I-QOL [8] is a validated, 22-item questionnaire assessing the 
impact of urinary incontinence on HRQOL. Responses are reported 
as a total scale score and three subscale scores: avoidance and limiting 
behavior, psychosocial impact, and social embarrassment. Lower 
scores indicate worse incontinence-related HRQOL. Total scores, as 
well as each of the subscale scores, range from 0 (worst) to 100 (best). 
The IIQ-7 [9] determines how much urine leakage affects activities, 
relationships and feelings. It includes seven questions with a four-
point response scale (0, not at all; 1, slightly; 2, moderately; 3, greatly). 
The UDI-6 [9] evaluates the type of urinary symptoms and their 
degree of bothersomeness. It includes six questions with a four-point 
response scale (0, not at all; 1, somewhat; 2, moderately; 3, quite a bit).

After baseline evaluation, 200 U botulinum toxin type A (Botox®, 
Allergan Inc., Irvine, CA, USA) injection was performed under as 
following [6]: Using a rigid cystoscope, insert needle approximately 
2mm into the detrusor (avoiding the trigone); space injections 
approximately 1cm apart; administer 30 injections of 1ml each (30ml 
total), evenly distributed across the detrusor; for the final injection, 
inject approximately 1ml of sterile normal saline so the full dose is 

delivered. The procedure and the dose were the same for the first and 
the subsequent injections in each patient. When patients reported a 
return of symptoms, DO on urodynamics was the indication for re-
injection. Repeated injection was offered as soon as the symptoms 
and urodynamic outcome follow up study showed compliance and 
pressure were returning to levels as before the treatment. Patients 
were reassessed at 12 weeks after the first injection by cystometry and 
HRQL questionnaires.

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 variables. Statistical significance was 
considered at P value <0.05.

Result
From 2011 to 2014, 159 injections were performed in 52 patients 

(44 male, 8 female). The mean age was 36.67 years. The maximum 
number of repeated injections was five. The median duration of spinal 
cord injury was 8.41 month. All were performing regular CIC (Table 
1).

The introjections interval for all patients is shown in Figure 1. The 
mean interinjection interval was greater after the first treatment which 
levels out at an average of 133.09 days, but was the same thereafter.

Three months after the first injection improvement of the 
urodynamic measures were listed in Figure 2,3. BC increased from 
(4.03-7.45) to (6.96-10.86) ml/cm H2O, respectively. Pdetmax in 
bladder storage decreased from (42.80-79.52) to (26.40-43.33) cm 
H2O.There were no reported side-effects or complications due to 
injection of botulinum toxin type A.

The results of I-QOL scores, IIQ-7 scores, and UDI-6 scores are 
summarized in Table 2. At baseline for each injection, median total 
I-QOL scores (34.31,38.83,39.14,41.00,34.66, respectively), IIQ-7 
scores (14.02,12.38,11.53,11.88,11.60, respectively), UDI-6 scores 
(13.00,11.74, 11.00,11.50,11.00, respectively) were similar, indicating 
a relatively poor health-related quality of life relating to incontinence. 
At week 12 after each injection, all the median total I-QOL scores, 
IIQ-7 scores, UDI-6 scores improved: median total I-QOL scores 
ranging from 59.35 to 70.15; IIQ-7 scores ranging from 8.60 to 11.79; 
UDI-6scores ranging from 5.94 to 8.15. In this study, no related 
adverse events were recorded.

Table 1: Patient disposition and demographics

Parameter patients
No. of patients 52

Gender
Male 44 (84.62%)

Female 8 (15.38)
Age (year)

Mean ± s.d. (range) 36.67 ± 11.475 (16-47)
Weight (kg)

Mean ± s.d. (range) 68.23 ± 26.75 (48-87)
Neurological injury level n (%)

Tetraplegia 6(14.63%)
Paraplegia 19(46.34%)

Conus-Cauda Equina Syndrome 16(39.03%)
AIS grade n (%)

AIS  A 13(31.71%)
AIS  B 14(34.15%)
AIS  C 9(21.95%)
AIS D 5(12.19%)

Time since spinal cord injury (months)
Mean ± s.d. (range) 8.41 ± 3.34 (4.5-15)

AIS grade: The American Social Injury Association Impairment Scale (AIS) 
grades, IC: Intermittent Catheterisation, SD: Standard Deviation

         

Figure 1: Interinjection interval for entire cohort (days).

         

Figure 2: Urodynamic data at baseline and follow-up after repeated injection.

         

Figure 3: Bladder compliance at baseline and follow –up after repeated 
injection.
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Discussion
Neurogenic detrusor over activity (NDO) commonly occurs in 

patients with spinal cord injury (SCI). Botulinum toxin type A has been 
known to reduce signs and symptoms of neurogenic incontinence, 
and significantly improve health-related quality of life. However, the 
efficacy of a single botulinum toxin type A injection decreases with 
time and after a mean time of 3-10 [10-12] months repeated injection 
is necessary to maintain the clinical effects. Therefore, is the clinical 
improvement of continence still constant after repeated injections?

In our study, repeated intradetrusor botulinum toxin type A 
injections still achieved a low pressure bladder to preserve of the upper 
tract function for patients with NDO. These findings were supported 
by improvements in detrusor pressure and bladder compliance. A 
significant decrease in Pdetmax compared with baseline measurement 
was observed. Especially from the second to fifth injection, Pdetmax 
reduced to be below 40cm H2O at 12 weeks follow up. Wang SC [13] 
reported that for patients with bladder pressures above 40cm H2O, 
81% were potentially dangerous to renal function.

The urodynamic reported changes with botulinum toxin type 
A monotherapy were translated into significant improvements in 
health-related quality of life throughout the repeated treatment 
period. These results imply that the effect of a botulinum toxin type 
A intradetrusor injection continued during the study period, even 
without concomitant use of anticholinergics. The mean injection 
interval was greater after the first treatment, but was the same 
thereafter. Compared to pre-treatment levels, the HRQL scores 
(I-QOL scores, IIQ-7 scores, and UDI-6 scores) show a consistent 
pattern of improvement at week 12 after each retreatments (Table 
2). Improvements of HRQL scores show that patients less worried 
about not being able to get to the toilet on time. After treatment 
with botulinum toxin type A, patients were also less likely to feel 
depressed, frustrated, or helpless and less concerned about wetting 
them-selves or being embarrassed or humiliated. The results obtained 
in our study are similar to the previously report. Giannantoni [14] 
reported the sustained impact of botulinum toxin type A on HRQL 
in NDO patients with SCI who had been followed for 6 years, using 
I-QOL scores and reported findings similar to those of the present 
study. Kalsi [15] used a combined questionnaire based on the IIQ-
7 scores, and UDI-6 scores and found that mean scores improved 
significantly at 16 week after treatment .The findings of the present 
study also show a consistent improvement in HRQL even after five 
treatments (mean of 3.06 injections).Therefore, the effect of repeated 
injections of Botulinum toxin type A on HRQL in NDO appears to 
be consistent.

Conclusions
Our results demonstrate that repeated intradetrusor botulinum 

toxin type A is an effective and well tolerated treatment for improving 
the health-related quality of life for SCI with NDO.
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