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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Objective: To evaluate the clinical efficacy and safety of a
combined rehabilitation program consisting of intradetrusor
injection of botulinum toxin type A followed by a course of
percutaneous tibial nerve stimulation (PTNS) in women with
urgency urinary incontinence associated with diabetes mellitus.

Materials and methods: This prospective, non-randomized
comparative clinical study included 135 women with type 2
diabetes mellitus. Of these, 105 women had urgency urinary
incontinence persisting despite standard conservative therapy and
entered the treatment comparison, and 30 women with diabetes
mellitus but without urgency urinary incontinence or overactive
bladder symptoms served as a non-incontinent reference
(control) group. Assignment of the 105 symptomatic women
to treatment was made prospectively on the basis of predefined
clinical eligibility for third-line therapy and documented patient
preference; no randomization procedure was used. The main
group (n=50) received intradetrusor injection of botulinum
toxin type A with hemagglutinin complex at a total dose of
300 U followed by 12 weekly PTNS sessions. The comparison
group (n=55) received standard conservative therapy. The
reference group received no study intervention and was used
only for general clinical and nosological characterization; it was
not included in any efficacy or safety comparison. The primary
endpoint was the change in the number of daily urgency urinary
incontinence episodes after 12 weeks.

Results: After 12 weeks, the frequency of urgency urinary
incontinence episodes decreased from 5.8t1.4 to 1.4+0.8
episodes per day in the main group and from 5.7+1.3 to 3.9+1.2
episodes per day in the comparison group. The between-group
difference in final values was -2.5 episodes per day (95% CI:
-2.9 to -2.1; p<0.001). The main group also demonstrated a
more pronounced decrease in ICIQ-SF score, OAB-q Symptom
Bother score and NGF/Cr level, an increase in effective voided
volume, and improvement in pelvic floor ENMG parameters.
Transient urinary retention was recorded in 3 patients (6.0%) in
the main group and was reversible.

Conclusion: A combined program including intravesical
botulinum toxin therapy and PTNS provides a statistically
and clinically significant reduction in symptoms of urgency
urinary incontinence in women with diabetes mellitus and has
an acceptable safety profile. Dynamic monitoring of postvoid
residual urine is necessary to reduce the risk of complications
after botulinum toxin therapy. Because treatment was not
allocated at random, these findings should be regarded as
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hypothesis-generating and require confirmation in randomized
controlled trials.

Key words. Urgency urinary incontinence, overactive bladder,
diabetes mellitus, botulinum toxin, percutaneous tibial nerve
stimulation, nerve growth factor.

List of Abbreviations.

BoNT-A - Botulinum Toxin Type A; CI - Confidence Interval,
ENMG - Electroneuromyography; ICIQ-SF - International
Consultation on Incontinence Questionnaire - Short Form;
NGF - Nerve Growth Factor; NGF/Cr - Urinary Nerve Growth
Factor-To-Creatinine Ratio; OAB - Overactive Bladder; OAB-q
- Overactive Bladder Questionnaire; PTNS - Percutaneous
Tibial Nerve Stimulation; PVR - Postvoid Residual Urine;
STROBE - Strengthening the Reporting of Observational
Studies in Epidemiology; UUI - Urgency Urinary Incontinence.

Introduction.

Urgency urinary incontinence in women with diabetes mellitus
represents an important interdisciplinary problem involving
urology, endocrinology and medical rehabilitation [1-4]. Unlike
isolated idiopathic overactive bladder, storage symptoms
in patients with diabetes mellitus often develop against the
background of diabetic autonomic neuropathy, impaired
sensory regulation of the bladder, altered detrusor contractile
activity and secondary dysfunction of the pelvic floor muscles.
This combination of factors is associated with a more severe
clinical course, reduced quality of life, restriction of social
activity and a higher probability of an insufficient response to
standard conservative therapy.

Current clinical guidelines consider behavioral therapy,
bladder training and pharmacological correction to be important
components of overactive bladder management [5-7]. However,
in patients with diabetes mellitus, anticholinergic drugs and
beta-3 adrenoceptor agonists may have limited efficacy or
insufficient tolerability because of comorbidity, polypharmacy
and age-related factors [8]. Under these conditions, third-line
methods, including intradetrusor injection of botulinum toxin
type A and neuromodulation technologies, become particularly
important.

Botulinum toxin type A reduces detrusor overactivity through
effects on cholinergic transmission and sensory mechanisms of
the urothelium [9-12], whereas PTNS modulates sacral reflex
pathways through stimulation of the posterior tibial nerve
[13-17]. Sequential use of these methods may affect two key
pathogenetic components of UUI in patients with diabetes
mellitus - motor detrusor overactivity and sensory neurogenic
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dysregulation. However, clinical studies of the combined use of
botulinum toxin therapy and PTNS specifically in women with
UUI associated with diabetes mellitus remain limited.

The use of objective markers of efficacy provides additional
scientific value. Along with voiding diaries and validated
questionnaires, promising indicators include urinary nerve
growth factor, which reflects sensory hyperactivity and
neurogenic inflammation, and ENMG parameters of the
pelvic floor muscles [18]. Comprehensive assessment of these
indicators makes it possible to move from simple symptom
registration to a pathogenetically based evaluation of the
rehabilitation outcome.

Objective.

To evaluate the clinical efficacy and safety of a combined
rehabilitation program including intradetrusor injection of
botulinum toxin type A followed by a course of PTNS in
women with urgency urinary incontinence associated with type
2 diabetes mellitus.

Materials and Methods.

Study design and participants: This was a prospective,
single-centre, open-label, non-randomized comparative clinical
study (a controlled quasi-experimental design) conducted at
the clinics of Samarkand State Medical University. The report
follows the STROBE statement for observational studies [19].
The overall design, group assignment and assessment schedule
are summarized in Figure 1.

A total of 135 women with type 2 diabetes mellitus were
enrolled. Of these, 105 women had clinically confirmed UUI
corresponding to the OAB symptom complex that persisted
despite standard conservative therapy, and 30 women had
diabetes mellitus without UUI or OAB symptoms and formed
the reference (control) group described below.

Group assignment:

No randomization procedure of any kind was used. Patients
were not allocated by a random number sequence, by concealed
envelopes, or by any other chance mechanism, and no allocation
concealment or blinding of participants, treating clinicians or
outcome assessors was applied. Instead, the 105 symptomatic
women were assigned prospectively at the time of enrolment
according to predefined clinical criteria and documented patient
choice:
¢ women who met all inclusion criteria, had no contraindication

to intradetrusor botulinum toxin injection or to electrical
stimulation, were able to attend 12 consecutive weekly
PTNS sessions, and gave separate written consent for third-
line invasive treatment after a structured discussion of the
expected benefits, risks and alternatives, were assigned to the
main group (n=50);

* women in whom the invasive third-line option was
contraindicated, who declined it after the same structured
discussion, or who were unable to commit to the weekly
PTNS schedule, continued optimized standard conservative
therapy and formed the comparison group (n=55).

Because assignment followed clinical eligibility and patient
preference rather than chance, the two treatment groups were not
protected against selection bias by design. To make the residual
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risk of confounding explicit, all baseline clinical, functional,
biochemical and neurophysiological parameters were compared
between the two groups before treatment (Table 1), and the
structure of concomitant disease was compared as well (Table
2); the corresponding limitations are stated in the “Strengths and
limitations™ section.

Reference (control) group:

The 30 women of the reference group were recruited over
the same period from the endocrinology service of the same
institution. They had type 1 or type 2 diabetes mellitus of
comparable clinical status but no urgency, urgency incontinence
or other OAB symptoms, and therefore had no indication for
any of the interventions studied. This group was defined a priori
as a non-incontinent diabetic reference group with a single,
explicitly descriptive purpose: to characterize the general
clinical and nosological background - in particular the structure
of concomitant somatic disease (Table 2) - against which UUI
develops in women with diabetes mellitus, and thereby to show
that the comorbidity profile of women with diabetic UUI is not
simply that of the diabetic population at large.

Members of this group received no study intervention,
underwent no repeat assessment at week 12, and contributed
no data to any efficacy or safety comparison. Their data are
consequently not pooled into the baseline efficacy comparisons
of Table 1: they were neither symptomatic nor treated, so they
cannot serve as an untreated control arm for a treatment effect
and combining them with the symptomatic groups would
produce a biased baseline. To make their inclusion informative
rather than merely descriptive, the nosological distribution
reported in Table 2 is now analysed statistically (see “Statistical
analysis” and Table 2).

Inclusion and exclusion criteria:

The inclusion criteria for the two treatment groups were female
sex; age 45-70 years; presence of type 2 diabetes mellitus;
clinical symptoms of UUI and OAB; urgency, increased
urinary frequency and/or nocturia; persistent symptoms despite
previously administered standard therapy; ability to maintain
a voiding diary and complete questionnaires; and written
informed consent. The exclusion criteria were stress urinary
incontinence as the predominant type of incontinence, active
urinary tract infection, organic bladder pathology, pronounced
lower urinary tract obstruction, decompensated somatic disease,
pregnancy, lactation, and contraindications to botulinum toxin
therapy or electrical stimulation.

A formal sample size calculation was not performed before
the study, which was considered a methodological limitation.
Nevertheless, the number of included patients made it possible
to detect statistically significant differences in the primary
endpoint after 12 weeks of follow-up.

Therapeutic interventions:

Patients in the main group underwent endoscopic intradetrusor
injection of botulinum toxin type A with hemagglutinin
complex at a total dose of 300 U. The study drug was Dysport®
(botulinum toxin type A - hemagglutinin complex; Ipsen
Biopharm Ltd., United Kingdom; marketing authorization
holder: Ipsen Pharma, France; dosage form: lyophilizate for



solution for injection, 300 U per vial). The drug was injected
into 15 standard detrusor sites, excluding the trigone of the
bladder. This dosage refers to the specific botulinum toxin type
A formulation with hemagglutinin complex used in the study
protocol; activity units of different botulinum toxin preparations
are not interchangeable, which is essential for the correct
interpretation of safety.

The choice of a total dose of 300 U was made prospectively and
rests on three considerations. First, 300 U of abobotulinumtoxinA
is an established therapeutic dose for this indication: it was the
dose used in a recent randomized clinical study of intradetrusor
abobotulinumtoxinA in women with overactive bladder,
which reported significant improvement in incontinence
episodes, urinary frequency and quality-of-life scores [20].
Second, units of different botulinum toxin type A preparations
are not interchangeable, and the abobotulinumtoxinA-to-

onabotulinumtoxinA conversion ratio most often applied in the
lower urinary tract lies between approximately 2.5:1 and 3:1
[21]; a total dose of 300 U therefore corresponds approximately
to the 100 U onabotulinumtoxinA dose established for
idiopathic OAB, rather than to the higher doses (500-750 U
abobotulinumtoxinA) used for refractory or neurogenic detrusor
overactivity [22]. Third, and decisively for this population,
higher abobotulinumtoxinA doses carry a substantially greater
risk of impaired bladder emptying: in a direct comparative series,
abobotulinumtoxinA 500 U was followed by symptomatic
urinary retention requiring intermittent self-catheterization
in 42% of patients, versus 23% after onabotulinumtoxinA
200 U, with no gain in symptomatic efficacy [21]. In women
with diabetes mellitus, in whom diabetic cystopathy, impaired
detrusor contractility and increased susceptibility to urinary
tract infection make incomplete bladder emptying particularly

Women aged 45-70 years with type 1 or type 2 diabetes mellitus
screened at the university clinic

Assessed against the inclusion and exclusion criteria
Enrolled: 135 women

Non-randomised assignment by clinical elfgibiity and decumented patient preference

:

Persistent UL/ OAB despite adequate standard
conservative therapy (n = 105)

L ¥

Main group (n = 50)
BoNT-A 300 U inte 15

Comparison group (n = 55)
Behavioural measures,

detrusor sites (trigone-
sparing), followed by 12
weekly PTNS sessions

bladder training, fluid

therapy as tolerated

.

Baseline assessment (both treatment groups)
3-day voiding diary, ICIQ-5F, OAB-q Symptom Bother,
urinary NGF/Cr, pelvic floor ENMG and ultrasound
post-vold residual urine

l

Week 4 - safety assessment
Post-void residual urine, urinary retention and
symptomatic urinary tract infection

J

Week 12 - endpoint assessment
Primary endpoint (daily UUI episodes) and all
secondary efficacy and safety endpoints

J

Analysed for efficacy
Main group n = 50; comparison group n = 55.
Na loss to fellow-up and no withdrawal
because of adverse events

advice and pharmaco-

L |

Reference (control) group
Diabetes mellitus without UUI / OAB
symptoms (n = 30)

Reference group (n = 30)
Mo study intervention. Assessed once
far clinical and nosological
characterisation (Table 2) only

Reference group mot
included in any efficacy

or safet ¥ companson

Figure 1. Study design, group assignment and assessment schedule. BONT-A - botulinum toxin type A; PTNS - percutaneous tibial nerve
stimulation; UUI - urgency urinary incontinence; OAB - overactive bladder.
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Figure 2. Dynamics of daily urgency urinary incontinence episodes at baseline and after 12 weeks of treatment. Bars show mean values,
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Difference at week 12: —2.50 (95% Cl —=2.89 to =2.11), p < 0.001
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Figure 4. Dynamics of the urinary nerve growth factor-to-creatinine ratio (NGF/Cr) at baseline and after 12 weeks of treatment. Bars show
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Table 1. Baseline clinical and functional parameters of patients in the treatment groups.

Parameter Main group (n=50) Comparison group (n=55) P

Urgency episodes, per day 9.6+1.9 9.4+1.8 0.582
Daytime micturition frequency, per day 11.7£2.0 11.5+1.9 0.601
Nocturia, episodes per night 2.9+0.8 2.8+0.8 0.524
UUI episodes, per day 5.8+1.4 5.7+1.3 0.706
Effective voided volume, mL 158.1£33.0 161.1£31.0 0.633
ICIQ-SF score 16.4+2.0 16.2+2.1 0.618
OAB-q Symptom Bother, 0-100 score 67.9+£7.3 68.1£7.0 0.887
OAB-q Symptom Bother, original 8-48 scale 35.1+3.0 35.2+2.8 0.861
NGF/Cr, pg/mg creatinine 42.5+10.2 41.849.8 0.721
Maximum ENMG amplitude, pV 314.0£72.0 318.0+69.0 0.772
Urgency holding time, s 3.9+1.1 4.0+1.0 0.628
Postvoid residual urine, mL 31.0+11.9 28.9+11.0 0.351

Note. Data are presented as M+SD; Students t-test or a non-parametric analogue was used for between-group comparisons depending
on distribution. The reference (control) group is not shown in this table because its members had no UUI or OAB symptoms and received no
intervention, including them would not provide a valid untreated comparator for the endpoints listed above.

Table 2. Distribution of patients by concomitant nosological groups excluding diabetes mellitus.

Nosological group Main group (n=50) Comparison group (n=55) Reference group (n=30) p’ P’
Cardiovascular system 7 (14.0%) 15 (27.3%) 17 (56.7%) 0.149 |<0.001
Musculoskeletal system and connective tissue 24 (48.0%) 27 (49.1%) 4 (13.3%) 1.000 <0.001
Bronchopulmonary system 8 (16.0%) 7 (12.7%) 1 (3.3%) 0.782 10.121
Gastrointestinal and hepatobiliary system 2 (4.0%) 4 (7.3%) 8 (26.7%) 0.680 0.003
Nervous system / psychoneurological pathology 4 (8.0%) 1(1.8%) 0 0.189 0.586
Gynecological system 0 (0.0%) 0 (0.0%) 0 n/a n/a
No other nosology except diabetes mellitus 5 (10.0%) 1(1.8%) 0 0.100 0.338

Note. Data are presented as n (%). The reference (control) group comprises women with type 1 or type 2 diabetes mellitus without UUI or OAB
symptoms, who received no study intervention. p’ - Fisher's exact test, main group vs comparison group, p? - Fishers exact test, both treatment
groups combined (n=105) vs reference group (n=30).
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Table 3. Dynamics of main clinical and functional parameters after 12 weeks of treatment.

Parameter

Main group:
baseline -> 12 weeks

Comparison group:
baseline -> 12 weeks

Relative change

Difference at week 12,
95% CI

Urgency episodes, per day

9.6+1.9 ->2.1£1.0 9.4+1.8 -> 6.5£1.9

-78.1% /-30.8%

-4.40 (-4.98; -3.82)

Daytime micturition frequency, per day

11.7£2.0 > 6.7+1.4 11.5£1.9 > 8.9+1.6

-42.7% / -22.6%

220 (-2.78; -1.62)

Nocturia, episodes per night

2.9+0.8 -> 1.0£0.5 2.8+0.8 ->2.2+0.7

-65.6% / -21.2%

-1.20 (-1.43; -0.97)

UUI episodes, per day

5.8+1.4 -> 1.4+0.8 5.741.3 >3.9+1.2

-75.9% /-31.6%

2.50 (-2.89; -2.11)

Effective voided volume, mL

158.1+£33.0 -> 231.0+40.0  161.1+£31.0 -> 187.0£35.0

+46.1% / +16.1%

44.0 (29.4; 58.6)

ICIQ-SF score

16.4+£2.0 -> 5.2+1.6 16.2+£2.1 > 11.7+2.0

-68.5% /-27.5%

-6.50 (-7.20; -5.80)

OAB-q Symptom Bother, 0-

100 score  67.9+7.3 ->27.1£5.9 68.1£7.0 -> 50.0+£7.1

-60.1% / -26.6%

-22.9 (-25.4; -20.4)

NGF/Cr, pg/mg creatinine

42.5+10.2 > 18.7+6.7 41.849.8 -> 31.4+8.2

-56.0% / -24.9%

-12.7 (-15.6; -9.8)

Maximum ENMG amplitude, pV

314.0+£72.0 -> 470.0£84.0  318.0+69.0 -> 365.1£73.0

+49.7% / +14.8%

104.9 (74.3; 135.5)

Urgency holding time, s

3.9+1.1 >6.1+14 4.0£1.0 -> 4.6+1.1

+56.3% / +15.2%

1.50 (1.01; 1.99)

Note. CI - confidence interval. p reflects between-group comparison of final values at week 12.

Table 4. Extended dynamics of ENMG parameters of the pelvic floor muscles.

Main Main grou Comparison Comparison grou
Parameter group baseline 12 weegks b grouII)) baseline 12 wfeks Broap p at week 12
Maximum amplitude, uV 314.00+72.00 470.00+84.00 318.00+69.00 365.10+£73.00 <0.001
Mean amplitude, uV 232.80+55.60 371.10+£69.50 237.40+51.30 285.10+57.30 <0.001
Sustained contraction amplitude, pV 198.10+45.60 341.50+63.80 197.10+46.70 269.80+58.70 <0.001
Resting tone, pV 5.40+0.80 4.60+0.70 5.30+0.80 4.70+0.90 0.525
Activation latency, s 0.60+0.10 0.50+0.10 0.60+0.10 0.60+0.10 <0.001
Time to peak, s 1.70+0.30 1.40+0.30 1.60+0.30 1.50+0.30 0.091
Contraction holding time, s 3.80+0.60 5.80+0.80 4.00+0.50 4.70+0.60 <0.001
Relaxation time, s 2.60+0.40 2.00+0.40 2.60+0.30 2.30+0.40 <0.001
Fatigue index, % 35.90+4.20 26.10+5.40 35.20+4.60 28.60+4.80 0.014
Variability coefficient, % 22.10+2.80 18.40+2.90 22.50+3.80 20.40+4.30 0.006
Recruitment index 0.74+0.03 0.79+0.03 0.75+0.04 0.78+0.03 0.091
Symmetry index, % 83.00+4.70 88.80+4.30 83.50+3.90 87.20+4.50 0.065
Functional ENMG score, 0-100 35.40+7.40 65.50+10.00 37.30+7.70 50.30+7.10 <0.001
Note. Data are presented as M£SD. p reflects between-group comparison of final values.
Table 5. Treatment safety indicators.
Parameter Main group (n=50) Comparison group (n=55) p
Postvoid residual urine before treatment, mL 31.0+11.9 28.9+11.0 0.351
Postvoid residual urine after 4 weeks, mL 72.0£21.9 31.0+£12.0 <0.001
Postvoid residual urine after 12 weeks, mL 63.0+18.1 30.0£11.0 <0.001
Transient urinary retention, n (%) 3 (6.0%) 0 (0.0%) 0.105

Note. Data are presented as MESD or n (%,).

Table 6. Practical algorithm for combined rehabilitation of patients with UUI and diabetes mellitus.

Stage

Content

Clinical purpose

1. Patient selection

Confirmation of UUI/OAB and diabetes mellitus; exclusion of urinary tract
infection, organic pathology, pronounced obstruction and contraindications

Prevention of inappropriate invasive
therapy

2. Baseline assessment

Voiding diary, ICIQ-SF, OAB-q, NGF/Cr, ENMG and ultrasound
assessment of postvoid residual urine

Formation of an objective baseline

3. Botulinum toxin therapy

Intradetrusor injection of botulinum toxin type A with hemagglutinin

Reduction of detrusor overactivity and

complex into 15 sites, excluding the bladder trigone urgency
4. PTNS Twelve weekly 30-minute sessions started 7-10 days after injection Neuromodulation of - sacral  reflex
pathways
- Ultrasound assessment of postvoid residual urine after 4 and 12 Early detection of controllable
5. Safety monitoring . . . . L
weeks; assessment of urinary retention and infection complications

6. Efficacy assessment

Repeated voiding diary, scales, NGF/Cr and ENMG after 12 weeks

Justification of further rehabilitation
tactics
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consequential [23-25], a dose at the lower end of the reported
abobotulinumtoxinA range was therefore selected deliberately,
in order to retain efficacy while minimizing the risk of clinically
significant postvoid residual urine. The observed retention rate
of 6.0% in the present study is consistent with that intention.

The PTNS course was started 7-10 days after botulinum toxin
therapy. It included 12 weekly sessions lasting 30 minutes each.
Stimulation was performed according to the standard technique
targeting the posterior tibial nerve area. The clinical purpose of
PTNS was neuromodulation of sacral reflex pathways involved
in the regulation of bladder storage function.

Patients in the comparison group received standard conservative
therapy, including behavioral recommendations, bladder
training, correction of drinking habits, and pharmacological
treatment according to the clinical situation and tolerability. If
necessary, conventional physiotherapy methods were used as
part of the standard rehabilitation program. The heterogeneity
of standard therapy was considered a possible source of clinical
variability when interpreting the results.

Endpoints and assessment methods:

The primary endpoint was the change in the mean number
of daily UUI episodes after 12 weeks according to a three-day
voiding diary. Secondary endpoints included changes in urgency
frequency, daytime micturition frequency, nocturia, effective
voided volume, ICIQ-SF score, OAB-q Symptom Bother score,
urinary NGF/Cr level, ENMG parameters of the pelvic floor
muscles and postvoid residual urine volume.

Efficacy was assessed before treatment and after 12 weeks.
Subjective symptom severity and impact on quality of life were
evaluated using the validated ICIQ-SF and OAB-q Symptom
Bother questionnaires. The biochemical activity of the sensory
neurogenic component was assessed using the urinary NGF/Cr
ratio. Functional status of the pelvic floor muscles was determined
by ENMG with registration of maximum and mean amplitude,
sustained contraction amplitude, resting tone, activation latency,
time to peak, contraction holding time, relaxation time, fatigue
index, variability coefficient, recruitment index, symmetry
index and integrated functional ENMG score.

Safety was assessed by the frequency of adverse events,
dynamics of postvoid residual urine volume after 4 and 12
weeks, presence of transient urinary retention and study
discontinuation due to complications.

Statistical analysis:

Quantitative variables are presented as mean and standard
deviation (M+£SD). Normality of distribution was assessed
using the Shapiro-Wilk test. Independent groups were compared
using Student’s t-test or the Mann-Whitney U test, and paired
data were analyzed using the paired t-test or Wilcoxon test.
Categorical variables were compared using Pearson’s chi-
squared test or Fisher’s exact test. For key endpoints, between-
group differences in final values are additionally presented
with 95% confidence intervals. The effect size for the primary
endpoint was assessed as the standardized mean difference.
Differences were considered statistically significant at p<0.05.

All efficacy and safety analyses were restricted to the two
treatment groups; the reference group entered only the descriptive
comparison of nosological structure. In Table 2 the distribution
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of concomitant disease was compared in two prespecified ways:
between the main and comparison groups (Fisher’s exact test),
to document baseline comparability of the groups that were
actually compared for efficacy, and between the two treatment
groups combined (n=105) and the non-incontinent reference
group (n=30), to characterize the comorbidity background of
diabetic UUI. Because several cells contained small counts,
exact tests were used throughout for these comparisons. No
adjustment for multiple comparisons was applied, and no
multivariable or propensity-score adjustment for baseline
confounders was performed; the comorbidity comparisons are
therefore descriptive, and the efficacy analyses are unadjusted.

Ethical considerations:

The study was conducted in accordance with the principles
of the Declaration of Helsinki and Good Clinical Practice. All
patients signed informed voluntary consent to participate in the
study and to allow processing of anonymized data. Women in
the main group gave an additional, separate written consent
for intradetrusor botulinum toxin injection after a structured
discussion of benefits, risks, alternatives and the possible
need for temporary catheterization. The study was approved
by the Local Ethics Committee of Samarkand State Medical
University (Protocol No. 7, November 10, 2022). The study was
not prospectively registered in a public clinical trials registry,
which is acknowledged as a limitation.

Results.

Baseline characteristics of patients:

Baseline clinical and functional parameters in the main
group and the comparison group were comparable, which
made it possible to correctly evaluate differences in treatment
efficacy. No significant between-group differences were found
before therapy in urgency frequency, number of UUI episodes,
questionnaire scores, NGF/Cr level, ENMG parameters or
postvoid residual urine volume. Baseline comparability,
however, was established by observation rather than secured by
randomization, and unmeasured differences between the groups
cannot be excluded.

Concomitant disease and the role of the reference group:

Concomitant somatic pathology was important forrehabilitation
planning. In the structure of comorbidity among patients in the
treatment groups, disorders of the musculoskeletal system and
connective tissue predominated, followed by cardiovascular and
bronchopulmonary pathology. These data emphasize the need
for individualized treatment and monitoring of intervention
tolerability in women with diabetes mellitus.

Two findings follow from the statistical analysis of Table 2.
First, the main and comparison groups did not differ significantly
for any nosological category (all p>0.10), which supports their
comparability at baseline in a study where comparability could
not be secured by randomization. Second, the comorbidity
profile of women with diabetic UUI differed markedly from
that of women with diabetes mellitus but no storage symptoms:
musculoskeletal and connective tissue disorders were recorded
in 48.6% of the treatment groups combined versus 13.3% of
the reference group (p<0.001), whereas cardiovascular disease
(21.0% vs 56.7%; p<0.001) and gastrointestinal or hepatobiliary



disease (5.7% vs 26.7%; p=0.003) were considerably more
frequent in the reference group. The reference group thus
documents that diabetic UUI in this cohort was not simply a
marker of a generally sicker diabetic population, and it clarifies
which comorbidities have to be taken into account when
planning invasive rehabilitation. At the same time, precisely
because the reference group differed so clearly in comorbidity
structure, age-related risk profile and the absence of storage
symptoms, it could not serve as a comparator for treatment
effect, and it was not used as one.

Dynamics of symptoms according to voiding diaries and
questionnaires:

After 12 weeks, the main group showed a more pronounced
improvement in all key indicators of bladder storage function.
The frequency of urgency episodes decreased from 9.6+1.9 to
2.1£1.0 per day, whereas in the comparison group it decreased
from 9.4+1.8 to 6.5£1.9 per day. The number of UUI episodes
decreased from 5.8+1.4 to 1.4+0.8 per day in the main group and
from 5.7+1.3 to 3.9+1.2 per day in the comparison group. The
relative reduction in UUI episodes was 75.9% versus 31.6%,
respectively.

Figure 2 demonstrates a pronounced advantage of the
combined program. In the main group, the number of UUI
episodes decreased from 5.8+1.4 to 1.4+0.8 per day, whereas
in the comparison group it decreased from 5.7+1.3 to 3.9+1.2
per day. The between-group difference after 12 weeks was -2.50
episodes per day (95% CI: -2.89 to -2.11; p<0.001), confirming
the clinical significance of the effect.

At week 12, all key endpoint values differed significantly
between the groups in favor of the combined program. For
the primary endpoint, the between-group difference in final
values was -2.50 UUI episodes per day (95% CI: -2.89 to -2.11;
p<0.001), and the effect size was large (Cohen’s d=2.43 in
absolute value). This indicates not only statistical significance
but also clinical relevance of the obtained result.

The combined rehabilitation program provided a more
pronounced improvement in all clinical parameters. In the
main group, reductions in urgency episodes, UUI episodes
and nocturia were 78.1%, 75.9% and 65.6%, respectively,
whereas the corresponding values in the comparison group were
substantially lower - 30.8%, 31.6% and 21.2%. This indicates a
comprehensive effect of botulinum toxin therapy and PTNS on
symptoms of overactive bladder.

Dynamics of NGF/Cr and neuromuscular function of the
pelvic floor:

The decrease in urinary NGF/Cr was more pronounced in
the main group: from 42.5+10.2 to 18.7+6.7 pg/mg creatinine
compared with a decrease from 41.849.8 to 31.4+£8.2 pg/
mg creatinine in the comparison group. The between-group
difference in final values was -12.7 pg/mg creatinine (95%
CI: -15.6 to -9.8; p<0.001), as shown in Figure 4. This makes
it possible to consider the combined program not only as a
symptomatic treatment, but also as a pathogenetically oriented
method that affects sensory bladder hyperactivity.

According to ENMG data, patients in the main group
demonstrated an increase in maximum and mean bioelectrical
activity amplitude, an increase in sustained contraction
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amplitude, a decrease in fatigue index and variability coefficient,
and an increase in the integrated functional ENMG score. These
changes indicate more stable and coordinated activation of the
pelvic floor muscles after combined rehabilitation.

As shown in Figure 5, combined rehabilitation was associated
with a more pronounced restoration of neuromuscular control
of the pelvic floor. In the main group, the increase in maximum
ENMG amplitude was 49.7%, mean amplitude 59.4%,
sustained contraction amplitude 72.4%, and functional ENMG
score 85.0%. In the comparison group, improvement was less
pronounced, confirming the additional rehabilitation effect of
PTNS combined with botulinum toxin therapy.

Treatment safety:

After botulinum toxin therapy, an expected transient increase
in postvoid residual urine volume was recorded in the main
group: from 31.0+11.9 mL to 72.0+21.9 mL after 4 weeks and
to 63.0+18.1 mL after 12 weeks. Transient urinary retention
occurred in 3 patients (6.0%), was reversible and did not lead to
discontinuation of participation in the study. Urinary retention
was not recorded in the comparison group. The between-group
difference in the frequency of urinary retention did not reach
statistical significance according to Fisher’s exact test (p=0.105);
however, clinically it confirms the need for monitoring postvoid
residual urine after botulinum toxin therapy.

The safety of the combined program was assessed considering
the dynamics of postvoid residual urine volume, because this
indicator is one of the key criteria for monitoring the risk of
bladder emptying impairment after intradetrusor botulinum
toxin therapy, as shown in Figure 6.

In the main group, an expected transient increase in postvoid
residual urine was observed from 31.0+11.9 mL to 72.0+21.9
mL after 4 weeks and to 63.0£18.1 mL after 12 weeks. In
the comparison group, the indicator remained practically
stable. These data confirm the acceptable safety profile of the
intervention when mandatory ultrasound monitoring of postvoid
residual urine is performed dynamically.

Practical algorithm for combined rehabilitation:

Based on the obtained data, the combined program can be
considered a rehabilitation option in patients with UUI on
the background of diabetes mellitus when standard therapy is
insufficiently effective. To reduce the risk of complications, it
is advisable to use a stepwise algorithm for patient selection,
treatment and follow-up.

Discussion.

The obtained results show that sequential intradetrusor
botulinum toxin therapy and PTNS in women with UUI
associated with diabetes mellitus provides more pronounced
clinical improvement compared with standard conservative
therapy. The most important finding of the study is the significant
reduction in the frequency of UUI episodes, which reached
75.9% in the main group versus 31.6% in the comparison group.
Improvement was confirmed not only by voiding diaries but
also by validated ICIQ-SF and OAB-q scales, the biochemical
marker NGF/Cr and ENMG parameters of the pelvic floor
muscles.

The clinical interpretation of these data is that the combined
program acts at several pathogenetic levels. Botulinum toxin



type A reduces pathological detrusor activity and may decrease
the release of mediators involved in sensory hyperactivity [9-
12]. PTNS, in turn, has a modulatory effect on afferent and
efferent sacral mechanisms controlling urination [15-17]. In
diabetic autonomic neuropathy, when both sensory and motor
components of bladder regulation are impaired, this multimodal
strategy appears pathogenetically justified.

The dynamics of NGF/Cr deserve particular attention. This
indicator decreased more than twofold in the main group
and was accompanied by a pronounced reduction in urgency
episodes and UUI episodes. This is consistent with the concept
of NGF as a marker of sensory bladder hyperactivity and
neurogenic inflammation [18]. Including NGF/Cr in the efficacy
assessment strengthens the evidence base of the study because
it makes it possible to objectify the biological component of
treatment response.

ENMG data also have important practical significance.
Increases in maximum and mean amplitude, increased sustained
contraction amplitude, decreased fatigue and improved
functional ENMG score indicate better neuromuscular control
of the pelvic floor. This is especially important in patients with
diabetes mellitus because diabetic neuropathy may impair
coordination of the pelvic floor muscles and reduce the patient’s
ability to suppress urgency.

The safety profile of the combined intervention was acceptable.
Transient increase in postvoid residual urine after botulinum
toxin therapy is an expected effect and requires scheduled
monitoring. In the present study, urinary retention was observed
in 6.0% of patients in the main group, was reversible and did
not lead to withdrawal from the study. This result confirms
that, with appropriate patient selection, patient information and
monitoring of postvoid residual urine, combined therapy can
be used without a significant increase in clinically dangerous
complications.

The dose selected in this study deserves separate comment,
because 300 U of abobotulinumtoxinA is lower than the 500-
750 U most often reported in earlier series of intravesical
abobotulinumtoxinA for refractory detrusor overactivity [22].
Two arguments support the more conservative dose in this
population. First, efficacy at 300 U is documented: a randomized
clinical study of intradetrusor abobotulinumtoxinA in women
with OAB used exactly this dose and reported significant
improvement in incontinence episodes and quality of life, with
urinary retention requiring catheterization in 9.3% of patients
[20]. Second, dose is the principal determinant of impaired
emptying: abobotulinumtoxinA 500 U was followed by
intermittent self-catheterization in 42% of patients, compared
with 23% after onabotulinumtoxinA 200 U, without any
efficacy advantage [21]. In women with diabetes mellitus, in
whom detrusor contractility may already be reduced by diabetic
cystopathy and the risk of urinary tract infection is elevated
[23-25], that trade-off shifts further in favour of the lower dose.
The retention rate of 6.0% observed here, together with a mean
postvoid residual urine volume that remained below 100 mL at
every time point, suggests that 300 U combined with trigone-
sparing injection into 15 sites achieves a clinically useful effect
at an acceptable emptying risk in this specific population. This
dose should not be extrapolated to other botulinum toxin type A
preparations, whose units are not interchangeable.
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Comparison with current guidelines and published studies
shows that botulinum toxin therapy and tibial neuromodulation
are recognized methods for treating refractory OAB symptoms
[5,7,11,15,17,26]. However, most studies consider these
methods separately or in the general population of women with
OAB. Where combinations have been examined, they have
usually paired neuromodulation with pharmacotherapy rather
than with intradetrusor toxin, and have reported additive benefit
in idiopathic OAB [27]. The scientific novelty of the present
study lies in its focus on patients with diabetes mellitus, the
inclusion of the biochemical marker NGF/Cr and objective
ENMG assessment of the pelvic floor, and the analysis of a
sequential combined strategy.

The magnitude of the difference observed here should
nevertheless be interpreted with the design in mind. Because
women were assigned to the combined program partly on the
basis of their own preference and of their ability to attend 12
consecutive weekly sessions, the main group may have been
more motivated and more adherent than the comparison group,
and part of the observed advantage may reflect that difference
rather than the interventions themselves. The absence of blinding
and of a sham PTNS control means that a placebo component
cannot be excluded, although sham-controlled trials have shown
that the effect of PTNS on detrusor overactivity incontinence is
not attributable to placebo alone [14,15].

The practical value of the study lies in the possibility of using
the proposed approach as a staged rehabilitation algorithm in
patients with UUI and diabetes mellitus when standard therapy
is insufficiently effective. For clinical practice, it is important
not only to prescribe the intervention, but also to correctly select
patients, monitor postvoid residual urine, assess comorbidity
and perform repeated objective evaluation of the result after 12
weeks.

Strengths and Limitations of the Study.

The strengths of the study include its prospective
comparative design, the use of several independent levels
of efficacy assessment, including voiding diaries, validated
questionnaires, NGF/Cr and ENMG, and a separate safety
analysis. This comprehensive approach reduces the risk of
one-sided interpretation of the results and increases the clinical
persuasiveness of the conclusions.

The principal limitation is that the study was not randomized.
Assignment to the combined program or to standard therapy
followed clinical eligibility and documented patient preference,
so the groups were formed by a process that could favour
the intervention arm: patients who chose an invasive third-
line option and committed to 12 weekly sessions may differ
systematically in motivation, adherence, symptom severity and
general health from those who did not. Although no significant
baseline differences were detected in any measured clinical,
functional, biochemical or neurophysiological parameter
(Table 1) or in the structure of concomitant disease (Table
2), unmeasured confounding cannot be excluded, and no
multivariable or propensity-score adjustment was performed.
The study was also unblinded at every level - participants,
treating clinicians and outcome assessors - which may inflate
the between-group difference in the patient-reported endpoints
(voiding diary, ICIQ-SF, OAB-q) more than in the objective



ones (NGF/Cr, ENMG, postvoid residual urine). For these
reasons the between-group differences reported here describe
an association observed under routine clinical conditions and do
not by themselves establish a causal treatment effect.

Further limitations concern design and scope. No formal
sample size calculation was performed, and the study was not
prospectively registered. It was conducted at a single centre,
which limits generalizability. The design cannot separate the
individual contributions of botulinum toxin therapy and PTNS,
because no botulinum-toxin-only arm and no sham-PTNS arm
were included; the study therefore quantifies the effect of the
sequential program as a whole rather than the incremental benefit
of adding PTNS. The comparison arm received heterogeneous
standard therapy, which adds clinical variability. Follow-up was
limited to 12 weeks, so the durability of the effect, the timing of
repeat injection and long-term safety remain unknown. Finally,
results were not stratified by duration of diabetes mellitus,
HbAlc level, type of diabetes, body mass index, menopausal
status or severity of diabetic autonomic neuropathy, all of which
may modify the response.

These limitations do not negate the clinical significance of the
observed results, but they define the next step: a multicentre
randomized controlled trial - ideally with a botulinum-toxin-
only comparator and a sham-stimulation arm, prospective
registration, blinded outcome assessment and follow-up of at
least 12 months - is required before the combined program can
be recommended as established practice.

Conclusion.

1. The combined rehabilitation program, including intradetrusor
injection of botulinum toxin type A followed by a course of
PTNS, was associated with high clinical efficacy in women
with UUI associated with type 1 or type 2 diabetes mellitus.

2. Compared with standard conservative therapy, the combined
approach provided a more pronounced reduction in urgency
frequency, UUI episodes, daytime micturition frequency and
nocturia, as well as an increase in effective voided volume.

3. Improvement in clinical symptoms was accompanied by a
marked decrease in ICIQ-SF and OAB-q Symptom Bother
scores, a decrease in urinary NGF/Cr level and favorable
dynamics of ENMG parameters of the pelvic floor muscles.

4. The safety profile of therapy was acceptable. The main
controllable risk is a transient increase in postvoid residual
urine after botulinum toxin therapy, which requires mandatory
dynamic ultrasound monitoring.

5. Theproposed approach canbe considered asapathogenetically
justified option for comprehensive rehabilitation of patients
with UUI and diabetes mellitus when standard treatment is
insufficiently effective, pending confirmation in randomized
controlled trials.

Practical recommendations.

1. In patients with UUI on the background of diabetes mellitus,
a comprehensive assessment should be performed before
choosing treatment, including a voiding diary, ICIQ-SF and
OAB-q questionnaires, determination of postvoid residual
urine, NGF/Cr and pelvic floor ENMG.

2. Combined use of intravesical botulinum toxin therapy and
PTNS should be considered in patients with persistent UUI
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symptoms after standard conservative therapy.

3. After intradetrusor injection of botulinum toxin, postvoid
residual urine volume must be monitored, especially during
the first 4-12 weeks after the intervention.

4. The efficacy of combined rehabilitation should be assessed
not only by reduction in incontinence episodes, but also
by quality-of-life indicators, biochemical markers and
neurophysiological markers.
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