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Introduction. Detrusor overactivity has been detected in approximately 50% of women with overactive bladder symp-
toms. According to the NICE guidelines, urodynamic testing is mandatory confirm the diagnosis of detrusor overactivity 
before performing minimally invasive treatment. 

Material and methods. This study retrospectively analyzes 76 women, categorized into two groups based on age: repro-
ductive age (n = 49) and climacteric period (n = 27), referred to the Timofei Moșneaga Republican Clinical Hospital between 
2022 and 2024 for symptoms of overactive bladder. The research focused on physical examination, questionnaires, bladder 
diary, urinalysis, and urodynamic measurements before and after botulinum toxin type A injections in 30 patients with 
overactive bladder refractory to first-line therapy. 

Results. In women with overactive bladder, the reproductive group was as follows: moderate problems (51%) > very se-
vere problems (31%), severe problems (18%) (p = 0.02); in the group of women in the climacteric period: severe problems 
(48%) > very severe problems (37%) > moderate problems (15%) (p = 0.10). Based on urodynamics data, the diagnosis 
of overactive bladder with detrusor overactivity was confirmed by establishing the presence of phasic contractions of the 
detrusor (3.9 ± 1.15), increased values of detrusor pressure (45.9 ± 23.9 cmH2O) and reduced bladder compliance (10.4 ± 
11.4 ml/cmH2O). In 100% of cases, these findings predicted an effective botulinum toxin type A injection. Daytime urinary 
frequency, nocturia, and urinary urgency scores improved significantly after botulinum toxin type A injection by 41.7%, 
26.1% and 34.1%, respectively. 

Conclusion. The study revealed age differences in overactive bladder symptom severity between the women in both 
groups. The reproductive period group experienced moderate complications, while the climacteric period group had more 
severe complications. Administration of botulinum toxin type A through detrusor injection has been shown to be effica-
cious in the management of overactive bladder.
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K e y  m e s s a g e s

What is not yet known on the issue addressed in the submit-
ted manuscript
Although intradetrusor Botulinum toxin A is widely accepted for 
treating refractory overactive bladder, its age-related efficacy and 
perception of symptom improvement in women with detrusor 
overactivity remain insufficiently understood. Furthermore, data 
are scarce regarding the influence of aging on treatment response, 
urodynamic changes, and quality-of-life outcomes after Botulinum 
toxin A injection. There is also limited evidence on how symptom 
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Introduction
Overactive bladder (OAB) is a prevalent disorder im-

pacting a significant segment of the population, especially 
women, and its prevalence increases with age. The main 
symptoms are urgency, frequent urination, nocturia, and 
urge incontinence [1, 2]. OAB may be characterized as a 
hypersensitivity condition in which patients manifest in-
creased urge sensations at lower volumes of bladder filling 
compared to normal healthy individuals. In a study of 45 
women and cystometric testing, all those who reported OAB 
symptoms gave significantly greater sensation of bladder 
filling at 25%, 50%, and 75% of the bladder’s full capacity 
irrespective of the frequency of their urgency episodes [3].

Postmenopausal women have a higher probability to 
suffer from OAB symptoms due to physiological alterations 
like the reduced amount of estrogen or the weakened pelvic 
floor muscles [1, 4]. Estrogen receptors within the urogen-
ital tract are sensitive to the hormonal fluctuations that ac-
company menopause [5].

The intradetrusor injection of botulinum toxin (BoNT-A) 
in patients with refractory OAB has been commonly docu-
mented. Leong’s review found that approximately 80% of 
participants achieve a positive response to this treatment 
regimen, this treatment reduces the frequency of urina-
tion by 12-53% and the amount of urinary incontinence by 
35-87% [6, 7]. Clinical efficacy of the therapy with 100 U 
BoNT-A was the same in older and younger women [8].

Material and methods
During the period 2022–2024, 76 women presenting 

with overactive bladder symptoms and referred to the Timo-
fei Moșneaga Republican Clinical Hospital were retrospec-
tively analyzed. Patients were categorized into two groups 
based on age: - reproductive age (RP, n = 49) and climacteric 
period (CP, n = 27). The study included an analysis of the 
clinical and urodynamic data from 30 patients with OAB re-
sistant to conservative treatment, performed before and af-
ter the injection of BoNT-A. The inclusion criteria included: 
women older than 18 years, diagnosed with OAB, according 
to the International Continence Society (ICS) criteria. Exclu-
sion criteria: post-void residual volume >10 ml assessed via 
USG, acute urinary tract infections, neurological diseases. 

All enrolled patients completed 3-day voiding diary, the 
ICIQ-OAB questionnaire before and after injection. The uro-

perception differs between younger and older women, and whether these differences impact clinical decision-making or long-
term management strategies.
The research hypothesis 
Intradetrusor Botulinum toxin A injection improves overactive bladder symptoms in women with detrusor overactivity, re-
gardless of age, but age-related differences may exist in symptom perception, urodynamic response, and treatment satisfaction.
The novelty added by the manuscript to the already published scientific literature 
This study brings novel insight by stratifying women with refractory overactive bladder by age and evaluating the impact of 
Botulinum toxin A injection on both objective urodynamic parameters and subjective symptom perception. It is among the first 
to highlight age as a potential moderator of treatment response and perception, offering new data on how different age groups 
experience symptom relief after Botulinum toxin A. 

dynamic testing was performed to confirm detrusor overac-
tivity (DO) using Medica SpA (Memphis Division, Medolla, 
Italy). and included: uroflowmetry, cystometry, pressure 
flow study, and ultrasound of the urinary bladder to evalu-
ate the post-micturition urine volume.

BoNT-A intradetrusor injections were performed under 
intravenous anesthesia, following antibiotic prophylaxis 
with Ciprofloxacin 500 mg (KRKA, Slovenia). A dose of 100U 
BoNT-A (Neuronox®, Medytox Inc., Korea), diluted in 10 ml 
of 0.9% NaCl, was administered using rigid cystoscop (Karl 
Storz 19Fr rigid cystoscope). After bladder filling with ~150 
ml NaCl 0.9%, injections were delivered supratrigonally us-
ing a 5Fr, 4 mm rigid needle, inserting ~2–3 mm into the de-
trusor. Twenty injections (10 U/mL, 0.5 ml/site) were dis-
tributed ~1 cm apart. The trigone, ventral wall, and dome 
were avoided. The bladder was emptied post-procedure.

Ethical considerations. Prior to enrollment, informed 
consent was obtained from all patients. The study was ap-
proved by the Research Ethics Committee of Nicolae Te-
stemițanu State University of Medicine and Pharmacy of Re-
public of Moldova (Approval No. 24/05.03.2021). Patients 
who underwent the surgical procedure were required to 
confirm their understanding of its nature before consenting 
to the operation by signing an informed consent form.

Statistical methods. Statistical analysis of the data was 
processed using programs IBM SPSS v.27, RStudio and Med-
Calc. The comparison of frequencies observed in discrete cat-
egories between two or more independent groups was per-
formed using the χ2 test (with the application of continuity 
correction for adjustment), with probability reporting (p). In 
the Kruskal-Wallis test, the values of the test (χ2), degrees of 
freedom (df), effect size (ε² – epsilon square), and probability 
(p) were reported. Continuous variables were presented us-
ing descriptive statistics (median, mean, standard deviation, 
standard mean error, intervariable interval, and coefficients of 
variation – CFV). The comparison of the coefficients of varia-
tion (CVC) in the independent groups was performed based 
on the Forkman method, with the reporting of probability (p), 
the value of the statistical test (F), and the confidence interval 
(95% CI). Statistical significance was set atp < 0.05.

Results
The total ICIQ-OAB score showed a statistically signif-

icant difference in the distribution of OAB symptom se-
verity between the age groups (RP/CP). In the group of 
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women with a climacteric period, 100% of cases (n = 27) 
had increased severity (ICIQ-OABST ≥ 8), and in women of 
reproductive age, moderate severity level predominated in 
55.10% of cases (n = 27); those with increased severity fol-
lowed next, at 44.90% (n = 22). 

Significant differences in bladder sensitivity indices 
were observed between the age groups (Table 1). The re-
productive age (RP) group had higher average values for 

the urine retention duration index (SRBDDuration) (p < 0.001; 
d > 0.8). Conversely, the climacteric period (CP) group had 
higher mean scores for the patient’s perception of the inten-
sity of voiding urgency (PPIUS) (p < 0.001 d > 0.8).

A Chi-square test revealed a statistically significant 
difference in PPIUS levels between the RP and CP groups 
(χ²(3) = 71.79, p < 0.001), with a large effect size (Cramér’s 
V = 0.972).

Table 1. Self-reported indices of bladder sensitivity (voiding diary) in women with OAB

Group Average SD SE tWelch p MD SED
CI95% dCohenLower limit. Upper limit

PP
IU

S

RP
(n = 49) 1.551 0.503 0.072

-13.965 < .001 -1.819 0.130 -2.08 -1.557 -3.40
CP

(n = 27) 3.370 0.565 0.109

SR
BD

du
ra

tio
n

RP
(n = 49) 22.653 7.576 1.082

8.793 < .001 12.838 1.460 9.92 15.749 1.98
CP

(n = 27) 9.815 5.092 0.980

PP
BC

RP
(n = 49) 4.796 0.889 0.127

-2.306 0.024 -0.426 0.185 -0.79 -0.057 -0.53
CP

(n = 27) 5.222 0.698 0.134

Note: RP – reproductive period; CP – climacteric period; PPIUS – patient’s perception of the intensity of the voiding emergency; SRBDduration – duration of urine 
retention; PPBC – the patient’s perception of the condition of the bladder; SD – standard deviation; SE – standard error; tWelch – test t (Welch); p – probability; 
MD – average difference; SED – standard error difference; CI95% – confidence interval 95%; dCohen – Effect Size (coefficient d according to Cohen).

Patient perception about bladder condition, measured 
by the PPBC questionnaire, was significantly different be-
tween groups (p = 0.024). The mean score was higher in the 
climacteric period group (5.22 ± 0.70) compared to the re-
productive age group (4.80 ± 0.89).

In the assessment of the total cohort of women with OAB, 
disregarding the age group factor, an almost analogous dis-
tribution regarding the various levels of severity of the PPBC 
index was noted (moderate problems, 38%; severe problems, 

29%; and very severe problems, 33%). This distribution was 
not statistically significant (χ2 = 0.974; p = 0.615).

In females with OAB during the menopausal transition 
(Fig. 1), mean values of urodynamic indices tended to be 
lower (Table 2), with statistical significance for the following 
parameters (in decreasing order of probability): p < 0.001, 
urinary index IU (large effect size d > 0.8), strong urge to uri-
nate SDV (large effect size d > 0.8), estimated isovolumetric 
pressure – modified PIP1 (moderate effect size d > 0.5).

Fig. 1 Urodynamic test in 
women with refractory OAB 

before BoNT-A injection. 
Phasic detrusor contrac-

tions.
Note: DO – detrusor overactivity; 
FD – first desire to void; ND – nor-
mal desire to void; SD – strong 
desire to void; MCC – maxim cys-
tometric capacity; Vlp – Valsalva 
leak point; EMG – electromyogra-
phy; Vbt – infused volume; P1ves 
– intravesical pressure; P2abd 
– intraabdominal pressure; Pdet 
– detrusor pressure; Qbt – flow 
rate of urine.
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Table 2. Urodynamic indices in women with OAB in reproductive and climacteric period group

UDS Group Average SD SE tWelch p MD SED
CI95% dCohen Lower limit Upper limit

FSV

RP
(n = 49) 64.735 17.379 2.483

50.908 0.452 3.290 4.341 -5.425 12.00 0.183
CP

(n = 27) 61.444 18.502 3.561

FDV

RP
(n = 49) 92.612 14.283 2.040

36.894 0.162 7.057 4.950 -2.975 17.08 0.364
CP

(n = 27) 85.556 23.436 4.510

SDV

RP
(n = 49) 117.633 15.837 2.262

40.923 < .001 17.188 4.830 7.434 26.94 0.892
CP

(n = 27) 100.444 22.171 4.267

MCC

RP
(n = 49) 150.245 24.868 3.553

36.071 0.841 1.800 8.906 -16.26 19.86 0.052
CP

(n = 27) 148.444 42.436 8.167

PIP1

RP
(n = 49) 68.218 12.744 1.821

62.350 0.007 5.481 1.969 1.56 9.417 0.582
CP

(n = 27)
62.737 3.896 0.750

Note: RP – reproductive period; CP – climacteric period; FSV – first sensation of urination (ml); FDV – first desire of voiding (ml); SDV – strong desire of voiding 
(ml); MCC – maximum cystometric capacity of the bladder (ml); PIP1 – Estimated isovolumetric pressure – modified; SD – standard deviation; SE – standard er-
ror; tWelch – test t (Welch); p – probability; MD – average difference; SED – standard error difference; CI95%–confidence interval 95%; dCohen – Effect Size (coefficient 
d according to Cohen).

Fig. 2 Intradetrusor BoNT-A injections in women with refractory OAB.

In the study, all patients who received drug treatment 
were managed for 6 months with combined conservative 
treatment: anticholinergic medication (66.6%) and selec-
tive β3-adrenoceptor agonists (43.3%). This treatment re-
sulted in symptom improvement in 52.6% of the cases. The 
remaining 47.3% of the cases (19 patients in the reproduc-
tive period and 11 patients in the climacteric period) were 
non-responders to the treatment and thus invited for third-
line therapy (intradetrusor injection of botulinum toxin 
type A). 

Intravenous anesthesia was used during the surgical in-
tervention. All subjects undergoing the procedure were ad-
ministered prophylactic antibiotics (Ciprofloxacin 500 mg). 

The dosage utilized was 100 IU of BoNT-A (Neuronox®, 
Medytox Inc., Korea) and this dosage was diluted in 10 ml 
of 0.9% saline solution. The bladder was dilated under Karl 
Storz 19Fr rigid cystoscope guidance by infusing approx-
imately 150-200 ml of NaCl at a concentration of 0.9%. A 
5 Fr, 4 mm long rigid injection needle and was used to in-
ject BoNT-A supratrigonally into the detrusor muscle (2-3 
mm), in twenty separate locations with each injection site 
receiving 10 units/mL in 0.5 ml, spaced about 1 cm apart. 
Care was taken to avoid the bladder trigone, ventral wall, 
and dome due to their proximity to the peritoneal cavity. 
Post-injection, the bladder was drained using Foley an 18 
Fr urethral catheter [9].
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The OAB symptoms were present in all cases in patients 
prior to BoNT-A injection (Fig. 2). Botulinum toxin improved 
urinary symptoms, with daytime frequency decreasing in 
40% of patients and urinary urgency decreasing in 71%. Af-
ter detrusor BoNT-A injection, 73.9% of patients reported 
the resolution of nocturia symptoms.

Two weeks after the BoNT-A injections, patients showed 
improvements in urinary frequency (41.7%), nocturia 
(26.1%), and urinary urgency scores (34.1%) compared to 
baseline measurements. 

Table 3. Injection efficacy according to the degree of impairment of 
symptoms from ICIQ-OAB questionnaire

Severity of ICIQ-OAB BoNT-A pre-injection
(n = 30)

BoNT-A post-injection
(after 2 weeks)

(n = 30)
Absence of 
symptoms 0 21 (70%)

Mild 18 (60%) 9 (30%)
Severe 12 (40%) 0
Note: ICIQ-OAB – overactive bladder symptoms questionnaire; BoNT-A – 
botulinum toxin type A.

The severity of LUTS/OAB, measured by the ICIQ-OAB 
questionnaire, showed a statistically significant reduction 
(Table 3).

Table 4. Refractory OAB before and after surgery

Urodynamic parameters
BoNT-A pre-in-

jection
(n = 30)

BoNT-A post-in-
jection

(after 2 weeks)
(n = 30)

Cy
st

om
et

ry FS (ml) 82.7 ± 61.22 290.03 ± 29.33

FDV (ml) 123.5 ± 112.3 313.3 ± 33.6
SDV (ml) 170 ± 135 315 ± 28.2
MCC (ml) 194.57 ± 150.93 333.56 ± 37.7

PIP1 119.4 ± 39.2 54.9 ± 7.52
Note: FS – first sensation of bladder filling; FDV – first desire to void; SDV – 
strong desire to void; MCC – maximum cytometric bladder capacity; PIP1 
– Estimated isovolumetric pressure-modified; BoNT-A – botulinum toxin 
type A.

UDS performed after 2 weeks of injections (fig. 3) 
demonstrated an enhancement in bladder capacity/sensa-
tion, the complete absence of phasic detrusor contractions, 
and a normalization of detrusor pressure levels (Table 4). 

Fig. 3 Urodynamic test in 
women with refractory OAB 

after BoNT-A injection.
Note: ND – normal desire to void; 
Vlp – Valsalva leak point; EMG – 
electromyography; Vbt – infused 
volume; P1ves – intravesical pres-
sure; P2abd – intraabdominal 
pressure; Pdet – detrusor pres-
sure; Qbt – flow rate of urine.

In the current cohort of 27 patients undergoing intraves-
ical therapy with BoNT-A, 4 instances of urinary tract infec-
tion were identified, representing 14.8% of the cases, con-
firmed by positive urine cultures. The average of PVR was 
3.9 ml, indicating the absence of postinjection acute urinary 
retention and the low urinary flow rate.

Discussion 
Patients with overactive bladder (OAB) exhibit height-

ened sensitivity to bodily signals, which can evoke somatic 
or psychological symptoms. Younger and older OAB pa-
tients void with similar frequency, mean voided volume, 

and urge severity, with no differences noted in nocturia or 
bladder fullness sensation between the age groups. Percep-
tions of bladder fullness in asymptomatic older adults were 
compared to OAB patients at different ages and the result 
showed that age-related changes are a contributing factor in 
the development of overactive bladder. To confirm storage 
dysfunction signs aligning with the ICS-established OAB cri-
teria the Sensation-related bladder diaries can be used [10].

In our qualitative evaluation of the PPIUS index, we ob-
served that the perception of voiding urgency intensity was 
most often of moderate severity in women with OAB, with 
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variations depending on age group. In the reproductive age 
(RP) group, moderate severity was the most common (55%, 
n = 27), followed by the mild variant (45%, n = 22), and no 
other levels of severity were recorded. In the climacteric 
period (CP), severe cases were the most common (56%, n 
= 15), followed by the highest degree (PPIUS = 4), urinary 
incontinence (41%, n = 11), and moderate severity was the 
most common (4%, n = 1), with no instances of mild sever-
ity recorded.

According to the literature, the age did not appear to sig-
nificantly influence the voided volume associated with blad-
der feelings, as assessed through sensation-related bladder 
diaries [10], but the indices of the clinical questionnaires in 
OAB patients (total scores) showed significant differences 
in the mean values between the groups of OAB patients of 
different age groups (RP/PC), with higher values in women 
in the climacteric period than in those of reproductive age 
(p < 0.001). In patients of climacteric age, the clinical man-
ifestations assessed according to the questionnaires were 
characterized by a narrower range of responses regarding 
frequency, intensity, and severity compared to patients of 
reproductive age.

The assessment of bladder sensitivity in patients with 
OAB also showed significant differences. In the reproduc-
tive age (RP), 51% of the patients had moderate problems, 
31% had severe problems, and 18% had very severe prob-
lems. The differences in proportions were significant (p = 
0.02). In the group of women in the climacteric period (CP), 
the following order of magnitude was observed: 15% of the 
patients had severe problems, and the differences in pro-
portions were not significant (p = 0.10).

Conclusions
The study showed that the women from both groups 

had different levels of symptoms. Women in the reproduc-
tive period had some moderate symptoms, whereas women 
in the climacteric period had more severe symptoms. The 
intradetrusor injections of 100U BoNT-A were proven effec-
tive in the management of hard-to-manage OAB with a DO 
established on UDS.
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