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Introduction

Injections of botulinum toxin A  (BTX-A) admin-
istered to the bladder wall have been a well-estab-
lished method in the treatment of refractory idio-
pathic overactive bladder (RIOAB) for many years 
now. According to the definition proposed by Phe 

et al. [1], RIOAB is recognized in the absence of the 
effects of pharmacological treatment or its discon-
tinuation due to adverse effects. In order to achieve 
the therapeutic effect of BTX-A in RIOAB therapy, it 
is important to properly deposit the drug within the 
bladder wall. There are two options described in the 
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A b s t r a c t

Introduction: Refractory idiopathic overactive bladder (RIOAB) is a common condition with a significant negative 
impact on quality of life. Intravesical injection of botulinum toxin A (BTX-A) is widely used as an intervention for 
these cases. In the standard method the drug solution is colorless. The addition of dye such as methylene blue (MB) 
facilitates visualization during the procedure and may have a beneficial effect.
Aim: To evaluate the injection of BTX-A with the addition of methylene blue (MB) against a standard method in the 
treatment of RIOAB.
Material and methods: In this 1-center, single-blinded, randomized controlled trial, we recruited 80 patients with 
RIOAB. A total of 39 were assigned to injection into the bladder wall of 100 U BTX-A with MB (in 9.5 ml normal saline 
+ 0.5 ml MB), and 41 were assigned to BTX-A 100 U alone (in 10 ml normal saline). Cystoscopy with a submucosal 
injection of the solution was performed systematically, including the bladder triangle. Participants were assessed  
6 and 12 weeks after the treatment using a Likert scale and OABSS questionnaire.
Results: Significant improvement was similar (result of 1 or 2 on the Likert scale) and was achieved in 66.7% and 
69.2% after 6 weeks and in 63.9% and 64.1% after 12 weeks in the BTX-A + MB group and only-BTX-A group, re-
spectively. There was a significant difference between the two groups (p = 0.049) in the total number of patients with 
complications: 2 (5.6%) vs. 9 (23.1%).
Conclusions: The addition of MB to BTX for treatment of RIOAB patients does not influence treatment efficacy, while 
it limits the risk of complications.
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literature; the first one consists of injections into the 
detrusor muscle, which remains the standard treat-
ment technique approved by the US Food and Drug 
Administration [2, 3]. The second method consists of 
submucosal injections, which reportedly are equal-
ly effective and may allow for more precise distri-
bution of the drug [4]. Nevertheless, both methods 
require great meticulousness: if the insertion is too 
shallow, it may cause extravasation of the drug into 
the bladder cavity, whereas if it is too deep, the ad-
ministration of the drug may go outside the bladder, 
sometimes intraperitoneally. Although there are no 
data on the possible side-effects of such a situation, 
it obviously means a partial loss of the dose of the 
drug, which may affect the final therapeutic effect. 

Routinely, BTX-A should be administered evenly 
over the entire surface of the bladder, omitting the 
bladder trigone, in order to avoid the risk of vesi-
co-ureteral reflux – even though previous studies 
have not confirmed the occurrence of this phenom-
enon. However, the current guidelines continue to 
recommend excluding the bladder trigone [5, 6].

According to the standard protocol, the drug solu-
tion is prepared with 0.9% NaCl. The resulting mixture is 
colorless, which renders any observation of the spilled 
volume of the drug impossible. Moreover, puncture 
sites are often poorly visible as well, which becomes an 
even greater issue in case of bladder bleeding. In such 
situations, achieving even distribution of injections can 
be difficult. A potential solution to this problem may 
be the addition of a dye to the BTX-A  solution. This 
study presents and discusses the results of treatment 
of patients with RIOAB using botulinum toxin with the 
addition of methylene blue (MB).

Aim

Evaluation of the results of RIOAB treatment with 
BTX-A with the addition of MB in comparison to the 
standard method.

Material and methods

This clinical trial was designed as a prospective, 
single-blind (patient-blind), randomized trial. 

We screened, blinded, and randomly selected our 
subjects from a group of eighty patients with RIOAB 
diagnosed through a  urodynamic study and 2-day 
bladder diary. Patients had been inadequately man-
aged by anticholinergic or B-mimetic therapy (insuf-
ficient efficacy during at least 3 months of treatment 

or intolerable side effects). Enrolled patients experi-
enced at least 3 urinary urgency episodes in a 2-day 
bladder diary, an average of ≥ 8 micturitions per day, 
and a postvoid residual (PVR) urine volume ≤ 100 ml.  
Patients had to be willing to initiate clean intermit-
tent catheterization (CIC) after treatment, if nec-
essary. The patients were divided into two groups: 
a BTX-A with MB group, and a non-MB control group.

The following exclusion criteria were applied: 
previous lower urinary tract surgery, active urinary 
tract infection (UTI), impaired renal function, neu-
rologic disease, bladder disease affecting bladder 
function, severe coagulopathy, bladder outlet ob-
structs (BOOs), active hematuria, deficiency of glu-
cose-6-phosphate dehydrogenase, diabetes, preg-
nancy, inability to complete the questionnaire form. 

Flow diagram

Eventually, seventy-five randomly selected pa-
tients were analyzed in the study. The average age 
was 45.6 (range: 19–81). The study was conducted 
between February 2014 and December 2017. The 
severity of RIOAB, including frequency, nocturia, ur-
gency and episodes of urinary incontinence, were as-
sessed using the Overactive Bladder Symptom Score 
(OABSS). Global changes in the quality of life were 
assessed using the Likert scale. In each case a dose 
of 100 IU of botulinum toxin A (Botox) was used. For 
the group treated with MB the drug was dissolved in 
9.5 ml of 0.9% NaCl. In each case 0.5 ml of MB 1% 
(10  mg/ml) was added to the solution of the drug, 
which resulted in its coloring. The study was approved 
by the local research ethics committee. All the pa-
tients provided their written informed consent before 
participation. The safety of using the BTX-A solution 
with the addition of MB has been pharmacologically 
tested; we have presented the results of these studies 
in our previous publication (Figure 1) [7].

Following our primary observations, a fixed dose 
of 0.5 ml of methylene blue proved to be the small-
est dose which effectively improved the intraopera-
tive observation. For the group without MB the drug 
was dissolved in 10 ml of 0.9% NaCl. The injections 
were performed submucosally during cystoscopy 
using a 3.7 Fr Williams cystoscopic injection needle 
(Cook Urological, Specer, IN, USA) into 20 injection 
sites. The procedure was performed using short in-
travenous anesthesia. In each case the bladder was 
filled with 200 ml of saline. After the procedure, 
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a Foley catheter was placed and then removed when 
the patient was discharged. Installing the catheter 
provided good drainage of urine in the postopera-
tive period and enabled us to monitor the amount of 
bleeding. In the case of urinary retention or increase 

of the PVR over 200 ml, the patient was instructed to 
have a CIC (Photos 1, 2).

Urinalysis and urine culture were performed 
fourteen days after treatment and in this clinic visit 
PVR was re-evaluated by ultrasound examination. If 

Enrollment

Allocated to BTX-A only (n = 40)Allocated to BTX-A + MB (n = 40)

Allocation

Analyzed (n = 39)Analyzed (n = 36)

Analysis

Lost to follow-up (n = 1)
1. Withdrawal of consent (n = 1)

Lost to follow-up (n = 4)
1. Withdrawal of consent (n = 2)
2. Lack of contact (n = 2)

Follow-up

Assessed for eligibility (n = 99)

Randomized (n = 80)

Excluded (n = 19)
• �Not meeting inclusion criteria (n = 10)
• �Declined to participate (n = 9)

Figure 1. Flow diagram

Photo 1. Visible injection site by the colored 
drug solution

Photo 2. The drug solution spreads submucosal
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PVR was more than 200 ml, the patients were rec-
ommended to have a CIC. The patients were re-as-
sessed 6 and 12 weeks after the treatment using the 
Likert scale and OABSS questionnaire.

Statistical analysis

For comparison of baseline, after 6 and 12 weeks 
following the treatment score in the OABSS and Likert 
scale of the two treatment groups, continuous vari-
ables were analyzed by the Mann-Whitney-Wilcoxon 
test since groups and parameters were not normal-
ly distributed. Fisher’s exact test for count data was 
used to check the independence between the fea-
tures described in the columns and rows of Table I. 
The assumed significance level is α = 0.05. The results 
were generated using R statistics language [8].

Results
Therapeutic effects

The comparison between the study and the 
control group pertained to the total OABSS score, 

together with answers to specific questions 6 and  
12 weeks following the treatment. There were no 
significant differences in total and symptom score at 
baseline and during follow-up (6 and 12 after treat-
ment) between the two groups (Table II).

General improvement and reduction of specific 
symptoms were evaluated according to the Likert 
scale. Significant improvement was similar (result 
of 1 or 2 on the Likert scale) and was achieved in 

Table I. Likert scale

Are you satisfied with the botulinum toxin treatment  
of your condition?

1 Very satisfied

2 Satisfied

3 Somewhat satisfied

4 Neither dissatisfied nor satisfied

5 Somewhat dissatisfied

6 Dissatisfied

7 Very dissatisfied

Table II. Comparison of the effectiveness of the treatment using the OABSS and Likert scale in the sixth and 
the twelfth week after treatment

Week Scale BTX-A + MB 
average

BTX-A average BTX-A + MB
Median

(min.–max.)

BTX-A
Median 

(min.–max.)

P-value
(Wilcoxon-Mann- 

Whitney test)

0 OABSS T 9.333 9.564 9 (5–15) 9 (5–15) 0.772

OABSS D 1.556 1.615 2 (0–2) 2 (0–2) 0.656

OABSS N 2.139 2.231 2 (0–3) 2 (0–3) 0.635

OABSS U 4.028 4.026 4 (2–5) 4 (3–5) 0.951

OABSS I 1.611 1.692 1.5 (0–5) 2 (0–5) 0.890

6 OABSS T 4.222 4.205 2 (0–13) 3 (0–13) 0.730

OABSS D 0.778 0.795 0.5 (0–3) 1 (0–3) 0.826

OABSS N 1.167 1.179 1 (0–3) 1 (0–3) 1.000

OABSS U 1.611 1.590 1 (0–5) 1 (0–5) 0.995

OABSS I 0.667 0.641 0 (0–4) 0 (0–4) 0.902

Likert 2.162 2.316 2 (1–7) 2 (1–7) 0.830

12 OABSS T 4.389 4.462 3 (0–13) 3 (0–13) 0.809

OABSS D 0.889 0.846 1 (0–3) 1 (0–3) 0.996

OABSS N 0.972 1.051 1 (0–4) 1 (0–4) 0.646

OABSS U 1.750 1.795 1 (0–5) 1 (0–5) 0.882

OABSS I 0.778 0.770 0 (0–4) 0 (0–4) 0.954

Likert 2.300 2.368 2 (1–6) 2 (1–6) 0.846

OABSS T – total score, OABSS D – daytime frequency score, OABSS N – nighttime frequency score, OABSS U – urgency score, OABSS I – urgency incontinence 
score.
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66.7% and 69.2% after 6 weeks and in 63.9% and 
64.1% after 12 weeks in the BTX-A  + MB group 
and only-BTX-A  group, respectively. Similarly, the 
Mann-Whitney-Wilcoxon test did not show a statis-
tically significant difference between the groups at  
6 and 12 weeks.

Adverse effects

Urinary tract infection developed in 1 (2.8%) and 
7 (17.9%) patients receiving BTX-A + MB and only 
BTX-A, respectively. Urinary retention was observed 
in 1 (2.8%) and 3 (7.7%) patients receiving BTX-A + 
MB and only BTX-A, respectively. Considering the to-
tal number of patients with complications, 2 (5.6%) 
vs. 9 (23.1%), there was a significant difference be-
tween the two groups (p = 0.049) (Table III). 

Discussion

Our results show that the combination of 
BTX-A and MB does not influence the effectiveness 
of the treatment. Based on major, multicentre stud-
ies conducted on large groups of patients, the ther-
apeutic effect of BTX-A  in the treatment of RIOAB 
is assessed at 60–65% [9–11]. We obtained similar 
results in our study (64.9% for the group with MB vs. 
63.2% for the control group in week 12 – patients 
satisfied and very satisfied on the Likert scale). 
Similarly, the analysis of the OABSS questionnaire 
did not show a  significant difference between the 
examined groups either in the overall score or the 

Table III. Comparison of the total number of complications using Fisher’s exact test. There was significantly 
less UTI and UR in the group using MB

RIOAB Adverse events P-value
(Fisher’s exact test)None UTI + UR Total

BTX-A + MB N 34 2 36 0.049

NR 94.4% 5.6% 100%

NC 53.1% 18.2% 48%

BTX-A N 30 9 39

NR 76.9% 23.1% 100%

NC 46.9% 81.8% 52%

Total N 64 11 75

NR 85.3% 14.7% 100%

NC 100% 100% 100%

RIOAB – idiopathic refractory overactive bladder, BTX-A + MB – botulinum toxin + methlyene blue, BTX-A – only botulinum toxin, UTI – urinary tract infection, 
UR – urinary retention, N – number of counts for the appropriate category, NR – percentage of the number of counts divided by the sum of numbers in the rows 
for the appropriate category, NC – percentage of the number of counts divided by the sum of numbers in the columns for the appropriate category.

score of individual symptoms. However, our method 
may result in additional benefits. In order to exert 
its therapeutic activity, the toxin must disperse in 
the tissue. The addition of a  color marker may be 
very helpful in controlling the proper administration 
of the drug and thus can both ease the procedure 
for the operator and, consequently, improve its ef-
fectiveness. The use of a colored solution allows for 
intraoperative control of the depth of injection, as 
well as easy identification of the parts that have not 
been covered. It may have an impact on less expe-
rienced operators. Our modified procedure could 
be performed more confidently by young urologists 
during training.

The most commonly observed adverse effects 
of using BTX-A in RIOAB treatment include urinary 
tract infection (UTI) and urine retention (UR). The 
UTI can result from any procedure with the use of 
an endoscope in the urinary tract – on average, it 
occurs in 8% (5–15%) of such cases. In the case 
of administering injections of BTX-A  to the blad-
der, the mucosa is affected by tissue destruction, 
which increases the frequency of occurrence of UTI 
to 21.4% with the use of a standard dose of 100 IU  
of BTX-A [2]. Increased volume of retained urine is 
yet another factor that may lead to the develop-
ment of UTI. We found significantly fewer compli-
cations (UTI and UR) in the test group 14 days after 
the procedure. This effect may be attributed to MB, 
whose bacteriostatic properties are well known 
[12] – in fact, the substance is successfully applied 
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in modern dressings for slow-healing wounds [13, 
14]. The MB within the dressing physically binds 
with harmful bacterial byproducts (such as endo-
toxins), an action that may also increase patients’ 
benefit. As with all living cells, bacterial survival de-
pends on tightly controlled redox stability that bal-
ances reductive and oxidative processes (concep-
tually similar to pH balances) in order to function 
and thrive. MB alters the redox environment and 
creates an environment unsustainable for bacterial 
survival [15, 16].

There are also reports indicating that MB may 
have neuroprotective properties. MB supports cel-
lular respiration in mitochondria and strengthens 
synaptic connections, which is considered to lead to 
better cognitive abilities and memory. The MB acts 
as an additional electron medium, supporting cellu-
lar respiration in mitochondria, which leads to pro-
ducing more energy available for cellular processes 
in the form of ATP [17–19]. The MB may be an at-
tractive subject for further clinical trials in the case 
of various diseases within the range of overactive 
bladder, in which malfunction of nerve conduction is 
among possible etiological factors.

The weak point of our study is the small number 
of participants. The evaluation of the effectiveness 
of BTX-A  therapy in our study was based on the 
analysis of questionnaires. It seems to be reasonable 
to repeat the test using an objective biomarker such 
as urinary nerve growth factor [20].

Conclusions

In our study, we did not prove the advantages of 
applying a  therapy using MB for the effectiveness 
of treating RIOAB with BTX-A. Limited occurrence of 
UTI, which is one of the typical possible complica-
tions, seems to be an interesting effect which may 
be of interest in future trials. Perhaps the application 
of MB or another bacteriostatic substance/drug will 
allow for limiting the standard perioperative preven-
tive antibiotic treatment. The pleiotropic property 
of MB seems interesting; however, further research 
conducted on a larger group of patients is required 
in order to evaluate the effectiveness of the meth-
od and devise a  scheme for proper administration 
of MB. 
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