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Predictive Urodynamic Parameters for The Treatment Efficacy of Onabotulinum Toxin A in Neurogenic
Lower Urinary Tract Dysfunction

Muharrem Baturu', Omer Bayrak'* | Yusuf Yasar', Ozlem Basgut', Ilker Seckiner'

Purpose: To evaluate urodynamic parameters that may serve as predictors of treatment efficacy with Onabotuli-
numtoxin-A (onaBoNT-A) in patients with neurogenic lower urinary tract dysfunction (NLUTD).

Materials and Methods: Patients with NLUTD who received 200 IU onaBont-A injections were included in the
study. Urodynamic parameters and the correlations between these parameters and treatment outcomes were ana-
lyzed. The primary endpoints were changes in the daily pad usage, and the secondary endpoint was to demonstrate
the relationship between duration of treatment efficacy of onabotulinumtoxin-A with preoperative urodynamic
parameters in patients with NLUTD.

Results: The data of 74 patients were analyzed retrospectively, and 66 (89%) patients benefited from onaBoNT-A
treatment. A negative correlation was observed between the number of pads changed per day and maximum cysto-
metric capacity (MCC) (p = 0.024, r = -0.277). A positive correlation existed between the duration of treatment
efficacy of onaBoNT-A and change in detrusor pressure during filling cystometry (APdet) (p = 0.018, r = 0.291),
whereas a negative correlation was noted with bladder compliance (p = 0.035, r = -0.260). Any additional indicator
of its urodynamic efficacy showing a correlation with the number of pads changed per day has not been identified
yet.

Conclusion: OnaBoNT-A injections effectively manage NLUTD, with MCC being a potential predictor of treat-
ment response. Other urodynamic parameters showed limited predictive value. Patients with lower MCC expe-
rienced greater improvements in reducing the number of pads used following treatment. High APdet and low

bladder compliance were associated with treatment benefits persisting for longer periods of time.

Keywords: onabotulinumtoxin A; neurogenic lower urinary tract dysfunction; urodynamics

INTRODUCTION
anagement of neurogenic lower urinary tract

dysfunction (NLUTD) is a complex multifacto-
rial process that requires a multidisciplinary approach.
Inadequate management of NLUTD can lead to poten-
tially serious and progressive outcomes such as renal
failure due to upper urinary tract (UUT) damage. In
addition, it can negatively affect quality of life”. The
goal of clinical management in this patient population
is to preserve UUT, achieve, and maintain urinary con-
tinence, and improve quality of life®.
Antimuscarinics are the first-line treatment alterna-
tives for neurogenic detrusor overactivity (NDOA)
@) Onabotulinumtoxin- A (onaBoNT-A) injection is
recommended as the next treatment option in cases of
inadequate response or intolerance to conservative and
pharmacological treatments™. The use of onaBoNT-A
in the treatment of NDOA was first described in 2000
®_ The effectiveness of onaBoNT-A has been reported
to sustain for 3 to 12 months, with an average treat-
ment benefit lasting approximately 6 months®. Numer-
ous studies performed since the first description of this
treatment modality by Schurc et al have demonstrated
that the injection of onaBoNT-A can improve both uro-
dynamic parameters and the quality of life of the pa-
tients"?,

In patients with neurogenic lower urinary tract dysfunc-
tion (NLUTD), urodynamic data are valuable for the
implementation of optimal clinical management. Var-
ious studies have assessed treatment responses based
on parameters, such as maximum cystometric capac-
ity (MCC), change in detrusor pressure during filling
cystometry (APdet), and compliance™'”. Unlike many
other studies, the present research has focused on as-
sessing MCC, APdet, and compliance, as well as urody-
namic parameters, including vesical maximum pressure
(pVesMax), NDOA, bladder volume at the first invol-
untary detrusor contraction (IDC), detrusor leak point
pressure (DLPP), detrusor leak point voliime (DLPV),
which could predict the success of onaBoNT-A therapy.

MATERIAL AND METHODS

Study participants

The study was approved by the ethics committee on
September 20, 2023 (2023/239). Patients with NLUTD
who were treated with 200 IU onaBoNT-A injections
at a tertiary urology department between September
2013, and September 2023 were included in the study.
In this retrospective study, patients with NLUTD aged
>18 years, who did not respond adequately to antimus-
carinics or could not tolerate their side effects despite
treatment with at least two different antimuscarinic
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Table 1. Demographic and clinical data of the groups.

Groups
Group 1 n=66 Group 2 n=8 P

Female n, (%) 36 (54.5) 4(50.0) 0.808
Male n, (%) 30 (45.5) 4(50.0)
Age (year) 52.5(36-72) 42 (37 -49) 0.431
Number of the pads used per day (median) (min-max)

preoperative 5(4-6) 6.5 (3.5-7.5) 0.244

postoperative 3(1-4) 6 (3.5-7) 0.005%*
Duration of treatment efficacy of onaBoNT-A (months) / median (95% CI) 6 (5.42-7.04) 0(-0.17-0.42) 0.001*
Presence of hydronephrosis n, (%) 8(12.1) 0 0.297
CIC n, (%) 6(9.09) 2(25) 0.179

n: number of the patients,

CIL: Confidence Interval

onaBoNT-A: Onabotulinumtoxin-A

* The level of statistical significance: p < 0.05; Mann-Whitney U test.
CIC: clean intermittent catheterization

agents for a minimum of 3 months, received 200 IU of
onaBoNT-A injections for the first time, and followed
up regularly for the duration of at least 12 months,
were included. Patients with LUTD due to functional
or non-neurogenic etiologies, those who received on-
aBoNT-A doses either other than 200 IU or its multiple
doses, pediatric patients, incomplete data and no fol-
low-up visits were excluded from the study.

Detailed medical history was obtained, and etiological
factors leading to NLUTD, presence of urinary incon-
tinence (UI), frequency of Ul, voiding, the number of
pads used per day and clean intermittent catheterization
(CIC) were recorded. Urinalysis, urine culture, and bio-
chemical blood tests were performed to assess the renal
function. All patients with NLUTD underwent urinary
tract ultrasonographic examinations to investigate the
presence of hydronephrosis.

Urodynamic evaluation

Urodynamic tests were performed by two nurses (one
man, one woman) who had experience in urodynam-
ic examination. Almost all parameters were assessed
by Dr. OB (Prof), who has been a specialist in “’Neu-
rourology’’. We performed filling cystometry and a
standardized protocol was employed according to “’In-
ternational Continence Society’” reports""'?.

In the presence of a symptomatic urinary tract infec-

tion, appropriate antibiotic therapy was initiated based
on urine culture results, and urodynamic studies were
not performed. However, urodynamics (filling cystom-
etry) were performed in patients with asymptomatic
bacteriuria or negative urine culture results, and the fol-
lowing parameters were evaluated: MCC, APdet, pVes-
Max, compliance, NDOA, IDC, DLPP, DLPV.

Surgical procedure

The procedure was performed under local, general or
sedation anesthesia with the patient in the lithotomy po-
sition. Each 100 IU of onaBoNT-A (Botox®, ALLER-
GAN, Westport Co, Mayo, Ireland) was diluted with
10 ml saline. During rigid or flexible cystoscopy, 200
IU of onaBoNT-A was injected at a depth of 4 mm into
the bladder wall at 20 different points approximately
one centimeter apart'®. In patients who were unable to
mobilize, bladder catheterization was performed for the
first 6-24 hours after the operation.

Follow-Up

The primary endpoints of the current study were chang-
es in the daily pad usage in patients with NLUTD, who
underwent onabotulinumtoxin-A injections. Ul was
assessed every 3 months (3rd, 6th, 9th, 12thmonths)
during the postoperative period. In addition; we aimed
to present the correlation between the decrease of pad

Table 2. Comparison of urodynamic parameters between groups

Group 1 (n=66)

MCC /ml 213 (128-296)
APdet (cmH,0), (median average) 52.5 (30 -66)
pVesMax (cmH20), (median average) 58 (41 -84)

Bladder compliance (ml/cmH_O), (median average)

Presence of DLPP (n), (%) 22(33.3)
DLPP (cm H20), (median average) 34 (22 -49)
DLPV (ml), (median average) 140.5 (90-206)
Phasic NDOA (n), (%) 40 (60.6)
Terminal NDOA (n), (%) 55(83.3)

IDC (ml), (median average) 75 (20 -140)

3.95 (1.97-8.18)

Group 2 (n=8) P

218 (129-361) 0.741
38 (25 -48.5) 0.098
43 (25-63.5) 0.121
7.16 (3.7-11.09) 0.156
5(62.5) 0.106
16 (15 -45) 0.569
157 (129-272) 0.237
4(50) 0.564
6(75) 0.559
45 (20 -80) 0.534

ml: milliliter

n: number of patients

MCC: maximum cystometric capacity

A Pdet: change in detrusor pressure during filling cystometry
pVesMax: vesical maximum pressure

DLPP: detrusor leak point pressure

DLPV: detrusor leak point voliime

NDOA: neurogenic detrusor overactivity

IDC: bladder volume at the first involuntary detrusor contraction
* The level of statistical significance: p<0.05; chi-square test.
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Table 3. Results of multiple regression analysis for subgroups of Group 1

APad Difference MCC (ml) IDC (ml) pVesMax (cmHZO) APdet (cmHZO) Compliance(ml/cmHZO) DLPV (ml)
Treatment efficacy of r 0.270* -0.130 -0.007 0.151 0.291* -0.260* 0.035
onaBoNT-A in months p 0.028 0.300 0.956 0.225 0.018 0.035 0.877
n 66 66 60 66 66 66 22
Changes in the daily r 1.000 -0.277* 0.075 -0.033 -0.073 -0.104 0.088
frequency of pad usage p . 0.024 0.567 0.793 0.559 0.404 0.697
n 66 66 60 66 66 66 22

ml: milliliter

onaBoNT-A: Onabotulinumtoxin-A

APad difference: changes in the daily frequency of pad usage between groups
MCC: maximum cystometric capacity

IDC: bladder volume at the first involuntary detrusor contraction

pVesMax: vesical maximum pressure

A Pdet: change in detrusor pressure during filling cystometry

DLPV: detrusor leak point voliime

* The level of statistical significance: p < 0.05, Spearman’s correlation analysis

usage with preoperative urodynamic parameters. The
time lapsed to return to the pad used levels before on-
aBoNT-A injections was recorded as the duration of the
benefit. The secondary endpoint was to demonstrate the
relationship between duration of treatment efficacy of
onabotulinumtoxin-A with preoperative urodynamic
parameters, in patients with NLUTD.

Patients who did and did not respond to the 200 IU on-
aBoNT-A injections were allocated to Groups 1, and
2, respectively. The responder group was categorised
based on changes in patients' pad use per day (reduction
in number of pads usage), reduction in voiding frequen-
cy, Ul frequency and number of CICs after treatment
compared to pre-treatment use. There was no change in
these parameters in the non-responder group. The first
assessment was made at 3 months post-operatively and
followed up every 3 months. The duration of treatment
efficacy was determined by the return to pre-treatment
use levels.

This study was approved by the ethics committee of the
University of Gaziantep (decision no:2023/239) and
was performed in accordance with the ethical stand-
ards laid down in the 1964 WMA Declaration of Hel-
sinki and its later amendments. All eligible participants
signed an informed consent form.

Statistical Methods

The data were tested for normal distribution using the
Shapiro-Wilk test. The Mann-Whitney U test was used
for intergroup comparisons of non-normally distribut-
ed numerical variables, while the chi-square test was
used for comparisons of categorical variables. Repeat-
ed measurements were evaluated using repeated-meas-
ures ANOVA. For the subgroup analysis, the Spearman
statistical analysis method was employed to determine
whether there was a correlation between the propor-
tional momentum data of non-normally distributed in-
dependent variables. Assumptions were tested before
Repeated Measures Anova Analysis. For the assump-
tion of normality of the residuals, residuals were calcu-
lated and Q-Q lot was plotted. According to the result
of variant homogeneity, variant homogeneity was pro-
vided with a probability of p values greater than 0.05.
Finally, Mauchly's Sphericity Test was performed for
the assumption of sphericity and according to the ob-
tained results, the assumption of sphericity was provid-
ed. Linear regression analysis was used to evaluate the
effect of categorical variables on the duration of benefit
derived from onaBoNT-A injections and the change in
the daily number of pads used. SPSS for Windows ver-
sion 24 software was used for data analysis, and p-value
< 0.05 was considered statistically significant.

Table 4. Results of the regression analysis of categorical variables impacting the duration of the treatment efficacy of onaBoNT-A and the number of pads used per day.

Duration of the treatment efficacy of onaBoNT-A

B Std t
Gender 1.01 0.800 0.153 1.263 0.211
Phasic NDOA 0.220 0.799 0.033 0.275 0.784
Terminal NDOA -0.032 1.057 -0.004 -0.03 0.976
DLPP -1.239 0.852 -0.178 -1.454 0.151
Hydronephrosis -3.787 1.186 -0.377 -3.194 0.002*
The number of pads used per day

B Std B t p
Gender -0.260 0.318 -0.110 -0.818 0.417
Phasic NDOA 0.427 0.332 0.177 1.285 0.204
Terminal NDOA -0.362 0.411 -0.114 -0.881 0.382
Presence of DLPP 0.079 0.372 0.031 0.211 0.834
DLPP 0.008 0.013 0.145 0.62 0.543
DLPV -0.001 0.003 -0.50 -0.214 0.833
Hydronephrosis -0.657 0.456 -0.182 -0.182 0.155

onaBoNT-A: Onabotulinumtoxin-A

NDOA: neurogenic detrusor overactivity
DLPP: detrusor leak point pressure

DLPV: detrusor leak point voliime

* The level of statistical significance: p<0.05
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RESULTS

Demographic and clinical data

The data of 376 patients were analyzed retrospectively.
Patients with LUTD due to functional or non-neurogen-
ic etiologies (n = 135), those who received onaBoNT-A
doses either other than 200 IU or its multiple doses (n =
59), pediatric patients (n = 61), incomplete data and no
follow-up visits (n = 47) were excluded from the study.
Consequently, 74 patients who met the inclusion crite-
ria were evaluated. The patients who did (n: 66; 89%),
and did not benefit (n:8;11%) from onaBoNT-A injec-
tions constituted Groups 1, and 2, respectively. Any
statistically significant differences were not observed
between the two groups in terms of age and sex distri-
bution (p = 0.431 and p = 0.808, respectively) (Table
1). Mild and higher-grade hydronephrosis was detected
in 8 (12.1%) patients.

Upon evaluation of the total patient population in terms
of etiopathogenesis, spinal cord injury (SCI) emerged
as the most prevalent factor (n = 20, 27%). Addition-
al etiological factors included pelvic surgery (n=15,
20.2%), diabetes mellitus (n = 10, 13.5%), suprapontine
lesions [(such as head trauma, cerebrovascular acci-
dent, hydrocephalus, epilepsy (n = 10, 13.5%)], lumbar
disc herniation (n =7, 9.4%), Parkinson's disease (n =4,
5.4%), meningomyelocele (n = 4, 5.4%), and multiple
sclerosis (n = 4, 5.4%)

Before onaBoNT-A injections, on average 5 (4-6), pads
were used daily in Group 1, and 6.5 (3.5-7.5) pads in
the treatment-refractory Group 2 (p = 0.244). At the 3rd
month of the follow-up period after onaBoNT-A injec-
tions, on average 3 (1-4) pads were used daily in Group
1, and 6 (3.5-7) pads in Group 2 (p = 0.005) (Table
1). There was a statistically significant difference be-
tween the values before and after treatment (p < 0.001,
p <0.001, respectively). Changes pad used per day in
Group 1 was statistically significant (F(1,65)=162.35,
p <0.001).

Another key indicator of clinical response in our study
was the duration of benefit observed after treatment
with onaBoNT-A injections. The average duration of
benefit in Group | was reported to be approximately 6
months (95% Confidence Interval (CI): 5.42-7.04). As
stated, the patients in Group 2 did not benefit from the
treatment (Table 1).

Urodynamics Data

No significant difference was observed between the two
groups in terms of the presence of phasic or terminal
NDOA (p = 0.564, and p = 0.559, respectively). Al-
though the IDC was higher in Group 1, any statistically
significant difference was not observed between both
groups (p = 0.534) (Table 2).

Increased DLPP were detected in Groups 1 (n:22
;33.3%) and 2 (n:5; 62.5%) (p = 0.106). There was no
significant difference between the groups in DLPP and
DLPV (p =0.569 and p = 0.237, respectively). Similar-
ly, no significant difference was found between Groups
1 and 2 in terms of MCC (213 ml vs 218 ml, p = 0.742),
pVesMax (58 cm H20 vs 43 cm H O, p = 0.121), AP-
det (52.5 cm H_ O vs 38 cm H20, p=0.098), and bladder
compliance (3.295 ml/em H O vs 7.16 ml/emH 0O, p =
0.156) (Table 2).

Subgroup Analysis
In the subgroup analysis conducted on 66 patients who
benefited from treatment, the average number of pads

used per day (5: range,4-6) in the preoperative period,
decreased (n: 3; range 1-2) after the injections [F(1,65)
=162.35, p <0.001]. A negative weak correlation was
observed between the number of pads used per day and
MCC (p = 0.024, r = -0.277). Any additional urody-
namic efficacy indicator showing a correlation with the
change in the number of pads used each day has not
been identified, so far (Table 3).

Any statistically significant correlations were not ob-
served between the duration of the treatment efficacy of
onaBoNT-A injections and MCC, pVesMax, IDC, and
DLPV (p = 0.300, r = -0.130; p = 0.225, r=0.151; p =
0.956, r =-0.007; p = 0.877, and r = 0.035, respective-
ly). However, a positive weak correlation was detected
between the duration of the treatment efficacy of on-
aBoNT-A injections and APdet (p = 0.018, r = 0.291),
whereas a negative correlation was noticed with bladder
compliance (p = 0.035, r = -0.260) (Table 3).

The impact of categorical variables on the duration
of treatment efficacy of onaBoNT-A injections and
change in the number of pads used per day was evaluat-
ed through multiple regression analysis. Female sex (B
=1.01,p=0.211 and B=-0.260, p = 0.417), presence of
phasic (B =0.220, p = 0.784 and B = 0.427, p = 0.204)
and terminal NDOA (B = -0.032, p = 0.976 and B =
-0.362, p = 0.382), and observed DLPP (B =-1.239, p
=0.151 and B = 0.079, p = 0.834 ) had no significant
effect on treatment duration and pads used per day re-
spectively. Hydronephrosis (B=-3.787, p=0.002) had a
significant effect on treatment duration. On the other
hand, its effect on daily pad use was B =-0.657 and p =
0.155, which was not found significant in this analysis.
Hydronephrosis adversely influenced the duration of
treatment efficacy of onaBoNT-A in 21% of the cas-
es. Hydronephrosis shortened the duration of treatment
efficacy of onaBoNT-A [F(5,65) = 3.297, p = 0.011].
None of the categorical variables affected the number
of pads used per day [F(8,65)=1.316, p = 0.254] (Table

4).

DISCUSSION

American Urological Association (AUA)/ Society of
Urodynamics, Female Pelvic Medicine & Urogenital
Reconstruction (SUFU) Guidelines recommend on-
aBoNT-A injections for patients with NLUTD who do
not respond to or cannot tolerate antimuscarinic therapy
(9 A study conducted by Apostolidis et al. employed
a 200 TU onaBoNT-A and placebo-controlled design in
SCI patients who did not adequately respond to anticol-
inergic treatment. The results demonstrated the efficacy
of the intervention in reducing the incidence of Ul epi-
sodes (-15.8 episodes/week from baseline in 6th week,
p = 0.030) and the duration of the therapeutic effect
(15). Researchers comparing onaBoNT-A doses of 200
IU and 300 IU used for the management of NDOA,
noted that there was no difference between both treat-
ment modalities in efficacy and duration of action, but
the amount of postvoiding residual urine increased and
CIC was applied more frequently in patients treated
with onaBoNT-A doses of 300 IU"9. In the present
study, 200 IU of onaBoNT-A was injected in accord-
ance with the recommendations of the Food and Drug
Administration.

Reitz et al. conducted a study where patients who re-
ceived 300 IU of onaBoNT-A injections due to Ul
caused by NDOA were monitored with urodynamic
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tests performed at 12 and 36 weeks after the injections.
In the 12th-week urodynamic assessments of the pa-
tients included in the study, increases in MCC, IDC,
and bladder compliance, along with a decrease in pVes-
Max were observed (p < 0.001 for all parameters). The
authors also noted that that these effects were main-
tained at the 36-week urodynamic assessment as well
U7 When subjective efficacy was evaluated after on-
aBoNT-A injections, the time elapsed between the ini-
tial injection and the maximum benefit obtained ranged
from 7 to 30 days. The effectiveness of onaBoNT-A for
NDOA has been reported to persist from 3 months to 11
months"?. In the present study, we observed a positive
correlation between the duration of beneficial effects
of onaBoNT-A and APdet and a negative correlation
with bladder compliance. In the current literature, the
relationship between the duration of beneficial effects
of onaBoNT-A and the relevant influential urodynamic
parameters has not been investigated so far. Therefore,
we believe that the current study could be a pioneering
research in this field.

The most common urodynamic dysfunction in patients
with NLUTD is NDOA"”. NDOA is observed in su-
prasacral cord lesions and affects the UUT by causing
an increase in intravesical pressure®”. A study conduct-
ed on adult patients with NLUTD symptoms showed
that 37 out of 71 patients experienced symptomatic
improvement following intravesical onaBoNT-A in-
jections including 20 (54%) patients with NDOA.
There was no significant difference between the groups
that did and did not show symptomatic improvement
in terms of the presence of NDOA (p = 0.64)°". The
current study also revealed that NDOA was present in
82.4% of the total patient population. Although the per-
centage of patients with phasic (Group 1:60.6%; Group
2:50%) and terminal NDOA (Group 1:83.3%; Group
2:75%) was higher in Group 1, there was no statistical-
ly significant difference between the groups in terms of
the presence of phasic and terminal NDOA (p = 0.564,
p = 0.559, respectively). The presence of NDOA did
not affect the change in the number of pads used per
day or the duration of treatment efficacy of onaBoNT-A
injections.

The DLPP is an indicator of UUT damage, and a DLPP
of > 40 cm H2O is considered significant. However,
according to a study by Tarcan et al., a DLPP of > 40
cm H O alone is not sufficient to predlct UUT damage
@ Tn our study, DLPP was observed in 33.3% of the
patients in Group 1 and 62.5% of the patients in Group
2. Among 22 patients with DLPP, 3 (13.6%) cases had
hydronephrosis (p = 0.79) and DLPP was calculated as
35+17.34(16-50) cm H O. Similar to the study by Tar-
can et al., the present study also supported the notion
that the presence of DLPP alone did not have an effect
on UUT damage. Additionally, the average DLPP was
34 ¢cm H20 in Group 1 and 16 cm H20 in Group 2. The
presence of DLPP, DLPP, or DLPV was not predictive
of the treatment efficacy of onaBoNT-A (p =0.834, p =
0.543, and p = 0.833, respectively).

A study evaluating the treatment efficacy of on-
aBoNT-A based on MCC reported that the magnitude
of increase in MCC due to onaBoNT-A application was
significantly higher in the <250 ml group compared to
the > 250 ml group®. Softness et al. reported that pa-
tients with low MCC experienced a dramatically greater
increase in their MCC after onaBoNT-A injections and
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they associated lower MCC with higher treatment effi-
cacy of onaBoNT-A applications®”. In another study,
where the baseline value for compliance was assessed
as 10 ml/cm H O, it was shown that the compliance
of the group benefitting from the treatment was lower
@9 In the current study, although the patients were not
grouped based on their MCC, the mean MCC was lower
in the group that benefited from treatment (p = 0.741).
In subgroup analysis, as MCC decreased, a greater re-
duction in the number of pads used per day was ob-
served following onaBoNT-A injections (p = 0.024, r
=-0.277).

Many researchers have investigated the effectiveness
of onaBoNT-A and its association with detrusor pres-
sure and compliance in NLUTD. For instance, Lee et al.
showed that the patients with neurogenic and non-un-
deractive voiding dysfunction who benefited from on-
aBoNT-A injections, had manifested higher detrusor
pressure during voiding with lower MCC®”. Besides,
higher initial detrusor pressure (>110 cm H O) was as-
sociated with a poor response to treatment®®, Rovner et
al. reported an initial detrusor pressure of 24.3 cm H20
in their study and linked higher detrusor pressures to
treatment success®”. In the current study, the median
APdet, and compliance values were 52.5 (20-66) cm
H,O, and 3.95 (1.97-8.18) ml/cm H O, respectively. A
pos1t1ve correlation was detected between the duration
of benefit from treatment and APdet, whereas a neg-
ative correlation was found between the treatment re-
sponse and compliance.

The current study had several limitations, including a
restricted sample size, the absence of urodynamic pa-
rameter evaluations following onaBoNT-A injections,
its retrospective nature, and the reliance on subjective
data for the assessment of treatment success, such as
pad usage and detailed medical history (including uri-
nary incontinence frequency, voiding frequency, and
CIC count). Nevertheless, the primary aim of this re-
search was to investigate the factors influencing the du-
ration of onaBoNT-A injection treatment effectiveness.
The duration of onaBoNT-A injection is positively in-
fluenced by elevated APdet and reduced compliance.
Reduction in the number of pads used per day was ob-
served following onaBoNT-A injections, in line with
the decrease in MCC.

CONCLUSIONS

OnaBoNT-A injection is an effective and minimal-
ly invasive treatment option for NLUTD. This study
stands out among others in that it examined numerous
urodynamics and clinical parameters that influence the
efficacy of onaBoNT-A in the treatment of UI, and the
duration of its effectiveness. In the current study, except
for MCC, none of the urodynamic parameters (APdet,
pVesMax, compliance, DLPP, NDOA) could predict
treatment response. In the subgroup analysis, it was ob-
served that as MCC decreased in patients who benefited
from onaBoNT-A injections, the number of pads used
daily after injections decreased more significantly. Pa-
tients with higher APdet and low compliance benefited
longer from onaBoNT-A injections.

Availability of Data and Materials

The datasets used and/or analysed during the current
study were available from the corresponding author on
reasonable request.
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