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Purpose: To study the effect of intravesical Botox injection on the incidence of recurrent 
symptomatic UTI in neurogenic bladder patients with detrusor overactivity.
Patients and Methods: This was a prospective cohort study for patients who received 
Botox intravesical injection. We included patients with neurogenic bladder with detrusor 
overactivity and symptomatic recurrent UTI. We compared the number of symptomatic 
UTIs at six months pre- and post-intravesical Botox injection. Patient files were reviewed 
for diagnosis, vesico-uretric reflux, hydronephrosis, urodynamic findings pre- and post- 
injection, and dose of Botox used. Patients were followed for the number of symptomatic 
UTIs post-Botox injection.
Results: There were 93 patients diagnosed with neurogenic detrusor overactivity and 
symptomatic recurrent UTI. Patients were categorized into three categories: Group 1 – 
adults, Group 2 – pediatrics, Group 3 – non-neurogenic neurogenic bladder (Hinman’s 
syndrome). Spina bifida was diagnosed in 22 adults (Group 1) and 32 pediatric patients 
(Group 2). After receiving Botox injection, 75% of all patients (70) had a significant decrease 
in number of symptomatic UTIs. Urodynamic tests post-injection showed an improvement in 
bladder capacity, compliance, and detrusor pressure versus baseline in all three groups. 
Correlation analysis showed significant correlation between decreased symptomatic UTI 
post-Botox injection and detrusor pressure post-injection as well as bladder compliance; 
p-value=0.01 and p=0.021, respectively.
Conclusion: Intravesical Botox injection may decrease incidence of symptomatic UTI in 
neurogenic detrusor overactivity. This effect seemed to be related to better bladder 
management.
Keywords: neurogenic detrusor overactivity, intravesical Botox injections, symptomatic 
urinary tract infections, neurogenic bladder, recurrent UTI

Introduction
Botulinum toxin is a neurotoxin produced by the anaerobic bacteria Clostridium 
botulinum first isolated by Van Ermengem.1 There are several types, but type A has 
the best results regarding duration.1 The first usage of botulinum toxin A by Stohrer 
et al was in 1999, and since that time it has become a treatment for neurogenic detrusor 
overactivity (NDO).2,3 The FDA approved botulinum toxin A for the treatment of 
NDO in August 2011.
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Despite the efficacy of BTX injection, the most com-
mon adverse effects post-BTX injection are urinary tract 
infection (UTI) and urinary retention.1,4 One randomized 
trial compared different doses of BTX and found the rate 
of post-procedural UTI to be 34–48%, with the highest 
being in the 200-U dose group.5

The prevalence of UTI after Botox injection is well 
known, but the effect of Botox injection on recurrent UTI 
patients is less clear. Thus, this work studies the effect of 
intravesical Botox injection on the incidence of recurrent 
symptomatic UTI in neurogenic bladder patients with 
detrusor overactivity.

Patients and Methods
Study Design
This was a prospective cohort study at King Abdulaziz 
University Hospital, Jeddah, Saudi Arabia, from 
April 2014 till August 2019. We received approval from 
the ethical board committee in agreement with the 
Declaration of Helsinki; we obtained patient consent 
from all participants, and patient anonymity was pre-
served. A parent or legal guardian of the pediatric patients 
provided informed consent.

Study Population
We recruited patients diagnosed with neurogenic overac-
tive bladder (defined as evidence of uninhibited detrusor 
contraction on urodynamic test in a patient with neurolo-
gical cause). This group received the maximum tolerated 
dose of anti-muscarinic (defined as the highest dose of 
treatment that does not cause unacceptable side effects) 
and had recurrent symptomatic UTI (defined as frequent 
≥2 symptomatic UTIs in the six months before Botox 
therapy in a patient taking prophylactic antibiotic). This 
group had symptomatic UTIs (defined by any, or 
a combination of, fever, pain, hematuria, and/or abdominal 
pain and confirmed positive urine analysis and urine cul-
ture). The exclusion criteria were idiopathic overactive 
bladder or prostatic injections, patients with bladder 
stones, bladder cancer, and with indwelling catheter.

All patients received Botox injection dose 200 or 300 IU 
Botox (Allergan Inc., Irvine, CA, USA) via intravesical 
injection after treating UTI with a negative urine culture. 
Prophylactic antibiotics were given pre-operatively and con-
tinued orally for three post-operative days. Patients were 
followed after injection for six months. Visits were scheduled 
at 2, 6, 16, and 24 weeks post-operatively. During all visits, 

patients were assessed for symptoms of UTI including fever, 
abdominal pain, hematuria, cystitis, and pyelonephritis 
(orchitis in male). If any were positive from history, then 
urine analysis and culture were sent and marked in the 
patient's file as developed UTI. Patients were counseled on 
the frequency and setup of intermittent catheterization, and 
instructed to have good level of hydration during each visit.

Urodynamic tests were done in addition to the other 
assessments during the visit at week 16 using ICS stan-
dards. Patient files were reviewed for diagnosis, presence 
of reflux, hydronephrosis, urodynamic findings before and 
after injection, and dose of Botox used. Follow-up was up 
to 24 weeks (six months) because most Botox effects can 
wear off by six months. The number of symptomatic UTI 
attacks was recorded for each patient at baseline and at six 
months post-injection. Because of the heterogeneity of 
study population, the patients were categorized into three 
groups: Group 1 - adults, Group 2 - pediatrics, Group 3 - 
non-neurogenic neurogenic bladder (Hinman’s syndrome). 
Hinman’s is not due to pathology in the nervous system by 
definition, but it behaves as neurogenic bladder; thus, this 
population is important and was included as Group 3.

Urodynamic Test
Urodynamic tests were done at baseline for all patients 
before Botox injection and post-injection at week 16 using 
International Continence Society standards.

Measures
The primary endpoint is the number of symptomatic 
UTIs post-injection, which will be compared to pre- 
injection attacks of symptomatic UTI. All patient demo-
graphics and data were stored in Excel spreadsheets and 
further analyzed using IBM SPSS statistics version 26. 
Descriptive statistics were reported as frequencies for 
categorical variables. Comparisons between urodynamic 
variables before and after BTX injection were performed 
using a t-test. Correlation analysis (two-sided Pearson with 
two degrees of freedom) was used between incidence of 
UTI post-Botox injection and other patient parameters. 
Statistical significance was considered for p-values <0.05.

Results
A total of 93 patients were diagnosed as neurogenic detru-
sor overactivity and symptomatic recurrent UTI. Median 
patient age was 22 y (8−55 y). Group 1 had 26 adults 
including 22 spina bifida, two multiple sclerosis, and two 
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spinal myelitis. Group 2 had 32 subjects all diagnosed with 
spina bifida. Group 3 had 35 patients.

In Group 1, 11 patients received 200 IU Botox, while 15 
received 300 IU. In Group 2, 15 patients received 200 IU, 
while 17 received 300 IU. In Group 3, 13 received 200 IU, 
while 22 received 300 IU. See Table 1 for patient demo-
graphics. Group 1 had 17 patients with decreased number of 
recurrent UTIs. The mean number of symptomatic UTIs in 
Group 1 was 3±0.8, which significantly decreased post- 
injection to 1.1±1.1. Urodynamic parameters in Group 1 
included a baseline detrusor pressure decrease from the 
mean of 66.2±15.3 to 32.1±15.7; bladder compliance was 
impaired in 11 patients and improved in only two patients. 
Bladder capacity improved in this group from the baseline 
mean of 135.3±67 mL to 273±70 mL.

Group 2 had 25 patients with a decrease in the number 
of recurrent symptomatic UTIs (mean from 2±65 to 1±1). 
The detrusor pressure decreased from 64±17 to 30±10 
post-Botox injection. Bladder compliance improved in 
four patients post-injection, and bladder capacity increased 
from 148±78 mL to 288±64 mL.

Group 3 had 26 patients with decreased number of recur-
rent symptomatic UTIs from 3±0.7 to 1.3±1.3. The detrusor 
pressure decreased from 65.3±16 to 32±15, bladder compli-
ance improved in six patients, and bladder capacity increased 
from 108±66 mL to 263±64 mL (Table 2). Correlation ana-
lysis showed significant correlation between decreased 

number of symptomatic UTIs post-Botox injection and post- 
injection detrusor pressure (p=0.01) and post-injection blad-
der compliance (p=0.021).

Discussion
Intravesical BTX is an effective treatment for neurogenic 
detrusor overactive patients who do not respond to conven-
tional treatment.6,7 The detrusor paralysis is an effect of the 
BTX injections and decreases the incidence of incontinence 
due to NDO.1,8 One of the most adverse effects of BTX 
injections is UTI, and its incidence ranges from 21% to 
58%.9 According to Mouttalib et al, the rate of symptomatic 
UTIs during the first week after intravesical injections of 
BTX was 7.1%, and the urinary bacterial colonization rate 
was 31% one week after BTX injection (it decreased to 26% 
at six weeks).11 In regard to the incidence of UTIs after BTX 
injections, most studies discuss the effectiveness of prophy-
lactic antibiotics in decreasing the incidence of UTIs. 
A single dose of antibiotics before the procedure is usually 
effective for prevention of post-operative infection.12 Many 
other studies have discussed the importance of antibiotic 
prophylaxis in the neurological patient for decreasing the 
UTI incidence.11 Paradellaa et al confirm that the use of 
a single dose of antibiotics before intravesical BTX injection 
in patients with asymptomatic bacteriuria is enough to pre-
vent symptomatic UTI.13 In comparison, Leitner et al inves-
tigated asymptomatic bacteriuria as a risk for UTI after BTX 

Table 1 Patient Demographics

Variable Group 1: Adults Group 2: Pediatric Group 3: Hinman’s Syndrome Total

Total sample size 26 32 35 93

Diagnosis

● Spina bifida 22 32 0 54
● Hinman’s syndrome 0 0 35 35

● Others 4 0 0 4
Total 26 32 35 93

Botox dose used
● 200 IU 11 15 13 39

● 300 IU 15 17 22 54

Total 26 32 35 93

Hydonephrosis

● Present 3 11 10 24
● Absent 23 21 25 69

VUR
● Present 1 6 4 11

● Absent 25 26 31 82
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injections for NDO without antibiotic prophylaxis. In that 
study, post-injection UTI incidence was low (5–7%) and 
insignificant. The authors concluded that the use of prophy-
lactic antibiotic needs to be critically reconsidered.14

To our knowledge, few studies have discussed the effect of 
BTX injections in NDO patients with recurrent symptomatic 
UTI. There seem to be discordant findings about whether 
intravesical BTX injection could decrease the incidence of 
symptomatic recurrent UTIs in patients with NDO. Game 
et al15 found that intravesical BTX injections decreased the 
incidence of symptomatic UTI significantly in patients with 
NDO caused by SCI or multiple sclerosis. Jia et al10 agreed 
with Game et al15 and found that intravesical BTX injection 
significantly decreased UTI in SCI patients with NDO. This 
was comparable to our results. Herschorn et al16 showed that 
the incidence of UTI was unchanged in these patients. Cruz 
et al21 discovered that the incidence of UTI was unchanged in 
SCI patients and increased in multiple sclerosis patients after 
intravesical BTX injections.

Our study also found that intravesical BTX injections 
significantly decreased UTI in patients with NDO, which 
shows that intravesical BTX injections might have 
a preventive role for UTI in those patients. It is unclear 
why intravesical BTX injections in NDO patients decreased 
the incidence of UTI. High bladder pressure is a risk factor 
for upper urinary tract damage and symptomatic UTI.17,18 It 
promotes vesicoureteral reflux and ischemic injury to the 
bladder walls, creating a favorable environment for 

infection.19,20 BTX injection improves urine incontinence 
and minimizes the use of urine pads. This might be a cause 
for the decreasing incidence of UTIs.10 In our study, urody-
namic tests after injection showed an increase in bladder 
capacity, improved compliance, and decreased intravesical 
pressure in all groups. The limitations of our study are its 
small sample size; it cannot replace existing RCTs.

Conclusion
Intravesical Botox injection may decrease incidence of 
symptomatic UTI in neurogenic detrusor overactivity. 
This effect seemed to be related to better bladder 
management.
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Table 2 Urodynamic Reading at Baseline and Post-Injection

Variable Group 1: Adults Group 2: Pediatrics Group 3: Hinman’s Syndrome Total

Recurrent symptomatic UTI
● No improvement 9 7 9 25

● Decreased UTI attacks 17 25 26 68

● Mean number of UTIs pre-injection 3±0.84 2.87±0.65 3.3±0.79 3±0.78

● Mean number of UTIs post-injection 1.1±1.29 0.93±1.16 1.3±1.3 1±1.2

● Mean baseline detrusor pressure 66±15 64.9±17 65±16.9 65±16

● Mean post-Botox detrusor pressure 32±15 30.±10 32.6±15 31±13

● Mean bladder baseline capacity, mL 135±67 148±78 108±66 129+/72

● Mean post-Botox bladder capacity, mL 273±70 288±64 263±64 274+/66

Baseline bladder compliance

● Impaired 11 11 15 37
● Normal 15 21 20 56

Post-injection bladder compliance
● Impaired 9 7 9 25

● Normal 17 25 26 68
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