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BACKGROUND: In a significant number of patients with benign prostatic hyperplasia who underwent transurethral resec-
tion (TURP), micturition disorders are detected in the late postoperative period. The issues of drug treatment of overactive
bladder are widely covered in the literature and clinical guidelines. However, the number of studies on the treatment of patients
with detrusor overactivity after TURP is relatively small.

AIM: The aim of the study is to increase the effectiveness of treatment of patients with detrusor overactivity after TURP in
the late postoperative period.

MATERIALS AND METHODS: We treated 51 patients with urodynamically confirmed detrusor overactivity after TURP aged
56 to 87 years (mean 71.5 = 8.4 years). Taking into account the comorbid background, concomitant therapy, age characteris-
tics and the presence of contraindications, 8 patients were prescribed solifenacin, 9 — trospium chloride, 34 — mirabegron.
Appointment of anticholinergic therapy for 1 month in 7 patients was ineffective, they were prescribed mirabegron. Drug treat-
ment lasted 3 months. With insufficient effectiveness of drug therapy, combined treatment with mirabegron was performed in
combination with extracorporeal magnetic stimulation (ECMS) for 1 month (12 sessions of ECMS in total). When the combina-
tion of ECMS and mirabegron was ineffective, intravesical botulinum therapy was performed. The effectiveness of treatment
was assessed by subjective assessment by patients, the results of patients filling out IPSS questionnaires, urination diaries,
ultrasound results and uroflowmetry.

RESULTS: After the end of drug therapy 17 (33.3%) patients subjectively rated the result of treatment as “excellent”,
15 (29.4%) patients as “good”. In 19 (37.3%) patients the effectiveness of drug therapy was regarded as insufficient and they
underwent combined therapy with mirabegron and ECMS. As a successful combination therapy was recognized in 10 (52.6%)
patients. Botulinum therapy was performed in 6 patients with ineffectiveness of the previous stages of treatment with a positive
effect in 5 (83.3%) of them. Tolerability of treatment was satisfactory. Based on the results of the study, an algorithm for the
treatment of detrusor overactivity in patients with urination disorders in the late postoperative period after TURP was proposed.

CONCLUSIONS: The applied treatment regimen for patients with detrusor overactivity after TURP is effective and can be
recommended for use in clinical practice.
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3¢ deKTUBHOCTb JIeYEeHUS TMNEepPaKTUBHOCTY
AeTpy3opa nocjie TpaHCYpeTpanbHON pe3eKLuu
A06poKayecTBeHHOM runepnaasum npepcrarTesibHoOM
enesbl
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AxkmyanbHocme. Y 3HauuTeNbHOMO Yncna 60bHbIX L0OpOKaYecTBEHHOW rUneprnasven NpeacTatenbHon Xenesbl, nepe-
HeCLUMX TPaHCYpeTPasbHY0 pe3eKumio, B OTAANIEHHOM MOC/eonepaLMoHHOM MeprUoae BbISBASIOT paccTPOICTBa MoYeuncny-
CKaHus. Bonpockbl MeaMKaMeHTO3HOr0 NeYeHns TMMepaKTUBHOCTM MOYEBOr0 My3bIps LUMPOKO OCBELLEHbI B IMTEPATYpe U K-
HWYEeCKUX peKoMeHAaumsX. [Tpy 3TOM KONMYECTBO MCCe0BaHMIA, NOCBALLEHHBIX JIEYEHMIO MALMEHTOB C MUMEepPaKTUBHOCTbI0
AETpy30pa nocie TpaHCypeTpasbHONM pe3eKUnUn NpeacTaTesibHoON enesbl, 0THOCUTENbHO HEBEJTUKO.

Lleny — noBbiweHne 3QOEKTUBHOCTU NeYeHUs NaUMEHTOB C TMMNEpPaKTUBHOCTLIO AETpy30pa nocsie TpaHCypeTpasibHoM
pe3eKLMM B OTAANIEHHOM MOCNe0NepaLoHHOM Nepuoje.

Mamepuaner u Memodel. NponeyeH 51 NauUMeHT C YpoAMHAMMYECKU MOLTBEPIKLEHHON TMNEPaKTUBHOCTLID LEeTpy30pa
nocne TpaHCypeTpanbHOM pe3eKuMy npefcTaTeNbHOM Jenesbl B Bo3pacTe oT 56 fo 87 net (B cpepHeM 71,5 + 8,4 ropa).
YuutbiBas KoMopbuAHbIA GOH, CONYTCTBYHOLLLYIO TEpanMI0, BO3PaCcTHble 0CODEHHOCTU U HanMuKe NPOTUBONOKa3aHWi 8 naumeH-
TaM Ha3Hayanu conudeHaumH, 9 — Tpocnua xnopug, 34 — mupaberpoH. Tepanus M-xonuHobnokatopamm B TeueHune 1 Mec.
y 7 BonbHbIX OKasanacb HeaheKTUBHOW, UM Bbln Ha3HayeH MupaberpoH. MeauKaMeHTO3HOe feyeHWe AMUNocb 3 Mec.
Mpn HepocTaTouHOW 3QPEKTUBHOCTM MeLMKAMEHTO3HOM Tepanuy NpoBOAMNIM KOMOWHMPOBAHHOE SieueHne MuUpaberpoHoM
B COYETaHWUM C IKCTPAKOPMOpPaNbHOMA MarHUTHOM CTUMynAUMeii B TedeHue 1 Mec. (Bcero 12 ceaHcoB). Mpu HeaddeKTUBHOCTH
LaHHOM KOMOMHaLMM NpOBOAMIM BHYTPUMY3bIpHYl0 BoTynuHoTepanuio. 3QheKTMBHOCTb JIeYeHUs OLEHUBAIN NOCPEACTBOM
CYOBEKTUBHO OLIEHKW MaLMeHTaMy, Pe3ynbTaToB 3anoiHeHUst 6osbHBIMM ONpoCHUKOB IPSS, AHEBHUKOB MoyencnycKaHus,
pe3ysbTaToB YNbTPa3BYKOBOr0 UCCNEA0BaHNA U YpodioyMeTpum.

Pe3synemamei. Mocne oKOHYaHWA MeaukameHTo3HoW Tepanum 17 (33,3 %) nauueHToB CyObEKTMBHO OLIEHWIM pe3ynb-
TaT JleYeHns Kak «OTAUYHbIA», 15 (29,4 %) — Kak «xopowmii». Y 19 (37,3 %) naumeHToB 3(EKTUBHOCTb MeAMKAMEHTO3-
HOM Tepanuu Bbina pacLeHeHa Kak «HefocTaToyHas» U UM bbina npoBefeHa KOMBWHMpOBaHHas Tepanus MupaberpoHoM
W 3KCTpaKopnopanbHol MarHuTHoW cTumynsaumn. Kak «ycneluHas» KoMbuHupoBaHHas Tepanus beina npusHada y 10 (52,6 %)
naumeHToB. boTynuHoTepanuio NpoBOAUIM 6 NauMeHTaM € HeaPPEKTUBHOCTLIO MPeAblayLUMX 3TAN0B feYeHUs C MOMOXM-
TeNbHbIM 3 deKToM y 5 (83,3 %) U3 Hux. NepeHocuMocTb NieyeHmns bbina yaoBneTBOpUTENbHasA. Ha ocHOBe pe3ynbTaToB npo-
BeIeHHOr0 UCCIe0BaHUA NMPeAsIOKEH anropuT™ JieYeHns FTMNepakTUBHOCTM AETPY30pa Y MaLMEHTOB C PacCTPOMCTBaMU Mo-
YeucnycKaHus B 0TAANEHHOM MOC/eonepaLyMoHHOM Nepuoe nocie TpaHCYpeTpasbHOM Pe3eKLUnUn NpeacTaTenbHoON Kenesbl.

Boigode!. [puMeHeHHY0 cxeMy leYeHns NaLMEeHTOB C rMMnepaKkTMBHOCTLIO AETPY30pa noce TpaHCypeTpanbHOW peseKLmm
NpeacTaTenbHON Xenesbl MOXKHO cHuTaTh 3QMEKTUBHONM U PEKOMEH0BATH ANS UCMO/b30BaHNA B KIIMHUYECKOMN NPAKTUKE.

KniwoueBble cnoBa: fobpokayecTBeHHas runepnnasus npeacTaTeNbHON Kenesbl; MH@paBe3nKanbHas 06CTPYKLUS;
CUMNTOMBI HUXHUX MOYEBbLIBOAALLMX MyTel; TpaHCypeTpanbHas pe3eKums npeacTaTenbHOW Kenesbl; IKCTPaKopMno-
pasibHas MarHUTHas CTUMYNALMSA; TMNepaKTUBHOCTb AETPY30pa; rMNepaKTUBHbIA MOYEBON My3bipb.
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BACKGROUND

Despite advances in conservative therapy, surgi-
cal methods for the treatment of patients with benign
prostatic hyperplasia (BPH) continue to be widely used
and actively developed [1]. Transurethral resection of the
prostate (TURP) is a time-proven gold-standard surgical
intervention to eliminate infravesical obstruction in BPH,
and the analysis of long-term TURP results in patients
with BPH proves its high efficiency [2, 3]. Moreover, low-
er urinary tract symptoms persist in 5%-49% of patients
who underwent TURP [4-7]. According to researchers,
detrusor overactivity (DO) is detected in 9.6%-40% of pa-
tients with urination disorders following prostate surgery
[8-10].

The issues of the efficacy and safety of drug therapy
for overactive bladder are widely covered in the literature
and clinical guidelines [1, 11, 12]. However, the number
of studies on the efficiency of DO therapy following pros-
tate surgery is relatively small [4, 5, 13]. This is largely
because in most of the studies on the treatment of over-
active bladder, a history of surgery on the lower urinary
tract and prostate is an exclusion criterion [11, 14, 15].
The vast majority of patients with urinary disorders fol-
lowing TURP are older ones and patients with senility
who require a special approach when prescribing the
therapy [16, 17]. Thus, the determination of an approach
for the treatment of urinary disorders following TURP is
a very urgent problem in modern urology.

This study aimed to increase the efficiency of the
treatment of patients with DO following TURP in the late
postoperative period.

MATERIALS AND METHODS

The study included 51 patients with BPH who had
a history of TURP and aged 56—87 (mean age 71.5 + 8.4)
years. According to cystometry data, DO was detected in
all patients. The study included 7 (13.7%) patients aged
<60 years, 15 (29.4%) aged 60-70 years, 21 (41.2%) aged
71-80 years, and 8 (15.7%) aged >80 years.

The inclusion criteria were a history of TURP for BPH,
lack of data on intraoperative and early postoperative
complications of TURP, presence of DO according to uro-
dynamic studies, and signed informed consent to partici-
pate in the study.

The exclusion criteria were a history of prostate or
bladder cancer, radiation therapy of the pelvic region,
urinary incontinence before TURP, surgical interventions
on the pelvic organs other than TURP, acute or exacer-
bated chronic urinary tract infections, and inability to fol-
low the doctor’s instructions due to impaired physical,
cognitive, or psychoemotional status.

After signing an informed consent to participate in the
study, severity of symptoms, quality of life (QoL), and
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long-term results of TURP were assessed, and patients
answered the International Prostate Symptom Score
(IPSS) questionnaire and the QoL questionnaire, filled
out a urination diary for 3 days, underwent ultrasound
examination of the kidneys, prostate gland, and bladder
with the determination of residual urine, uroflowmetry,
and voiding cystometry.

For a subjective assessment of the treatment ef-
ficiency, patients chose the response options “excel-
lent treatment outcome” (disappearance or obvious
improvement in urination disorders), “good treatment
outcome” (significant reduction in urination disorders),
“satisfactory treatment outcome” (moderate decrease
in urination disorders), and “ineffective treatment.”
The criterion for treatment efficiency, in addition to
subjective assessment by patients, was a decrease
in the total IPSS and QoL scale scores by >30% and a
decrease in the frequency of urination and/or urgency/
urge urinary incontinence according to the urination diary
by >30%.

The terminology, equipment, and methods for con-
ducting urodynamic studies corresponded to the recom-
mendations of the Standardization Committee of the In-
ternational Continence Society (ICS, 2019) [18].

The selection of drug therapy for DO must consider
the patient’s age, comorbidities and therapy, anticho-
linergic burden, and presence of cognitive disorders
[16, 17, 19]. M-cholinoblockers were prescribed to pa-
tients aged <65 years with an anticholinergic burden of
0-1 point on the anticholinergic cognitive burden scale,
absence of cognitive impairment, and contraindications
to anticholinergic therapy; eight patients received solif-
enacin at a dose of 10 mg once daily, and nine patients
received trospium chloride at a dose of 15 mg three
times daily. The remaining 34 patients received mirabe-
gron at a dose of 50 mg once daily. After 1 month of
treatment, M-cholinoblockers were ineffective in seven
patients; in these patients, anticholinergic therapy was
canceled, and mirabegron was prescribed at a dose of
50 mg once daily. The total duration of drug therapy
was 3 months. After this therapy, improvement was
recorded in 32 (62.7%) patients. No significant effect
was noted in 19 (37.3%) patients who continued the
combined treatment with mirabegron and extracorpo-
real magnetic stimulation (ECMS). The latter was per-
formed on the Avantron device (Rehabilitation Tech-
nologies, Russia) for three sessions per week with
a course of 12 procedures. The magnetic stimulation
frequency was 10 Hz with a magnetic field strength of
0.5 Tesla and a stimulation time of 20 min. If conser-
vative therapy was ineffective, the patients received in-
tradetrusor injections of onabotulinum toxin type A at
a dose of 100 IU (5 IU at 20 points). Botulinum therapy
was performed in six patients with DO who participated
in this study.
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Statistical processing of the study results was per-
formed using IBM SPSS Statistics version 22 (IBM Corp.,
Armonk, NY, USA). The minimum, maximum, and average
values of the indicators, their root-mean-square devia-
tion, and mean square error were determined. Differenc-
es were considered significant at p < 0.05.

RESULTS

Following the drug therapy, 17 (33.3%) patients sub-
jectively assessed the treatment outcome as “excellent,”
15 (29.4%) rated it as “good,” 8 (15.7%) considered it
“satisfactory,” and 11 (21.6%) indicated its ineffective-
ness (Fig. 1). Thus, 32 (62.7%) patients rated the result
of drug therapy as “excellent” or “good.”

Following the drug therapy, the severity of urination
disorders decreased (Table 1). The total score on the IPSS
scale decreased from 24.2 + 1.1 to 14.7 £ 0.7 (p < 0.05),
which was accompanied by an improvement in the QoL;
thus, the average score on the QoL scale decreased from
4.6+0.2 to 3.9+0.1 (p <0.05). According to urination
diaries, the frequency of daytime and nocturnal urina-
tion also decreased significantly. During treatment, no
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significant change was observed in the urine flow rate,
residual urine volume, and prostate gland volume.

Combined treatment with ECMS and mirabegron was
initiated in patients in whom the efficiency of drug ther-
apy was insufficient. Moreover, 10 of the 19 (52.6%) pa-
tients who received this treatment subjectively assessed
the treatment results as “excellent,” “good,” or “satisfac-
tory,” whereas 9 (47.4%) patients indicated the absence
of significant improvement (Fig. 2).

Table 2 presents the dynamics of clinical parameters
in patients with DO before and after the combined treat-
ment with ECMS and mirabegron.

Following the combined treatment, the mean IPSS
score decreased from 19.9 + 0.6 to 15.3 + 0.9 (p < 0.05),
and the QoL due to urinary disorders improved, that is,
the QoL scale score decreased from 4.1 + 0.2 to 2.7 + 0.1
points (p < 0.05). According to the urination diary, the
frequency of daytime urination and the frequency of
urgency decreased significantly (Table 2). No changes
were observed in the maximum urination rate and re-
sidual urine volume following the combined treatment
with ECMS and mirabegron, that is, bladder emptying did
not worsen during the treatment.

Table 1. Dynamics of clinical parameters in patients with detrusor overactivity before and after drug therapy (n = 51)
Ta6nuua 1. [IHaMuKa KIMHUYECKUX NOKa3aTesieit Y BoNbHbIX C TUMNepaKTUBHOCTLIO AETPY30pa A0 W Moce MeAMKaMeHTO3HOI Tepanum (n = 51)

Clinical indicator

Before treatment After treatment

IPSS, score 242 £1.1 147 £0.7%
QoL, score 4.6 +0.2 39+£0.1*
Number of daytime urinations per day 11.3+£0.3 8.3+0.3*
Number of nocturnal urinations per day 28+0.2 1.1+£0.1*
Number of imperative urges, per day 47+0.3 24 +0.1*
Number of episodes of urge urinary incontinence, per day 2302 0.8+0.1*
Maximum urine flow rate (@), mL/s 178 +0.6 16205
Prostate volume, cm? 37117 364+18
Residual urine volume, mL 232+ 2.1 367+19
*Significant differences compared with the pretreatment score (p < 0.05).

50 50 47.4

40 13 40
g 254 g
3 21.6 3 21.0
g N 157 & 20 158 158

10 10

Excellent Good Satisfactory ' No ' Excellent Good Satisfactory ' No '
result result

Fig. 1. Subjective assessment by patients with detrusor overactivity
of the results of drug therapy (n = 51)

Puc. 1. CybbeKTMBHas oLeHKa pe3ynbTaToB MeAMKAMEHTO3HOM
TepanuM naumeHTaMu ¢ rMNepaKTUBHOCTBI AeTpy3opa (n = 51)
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Fig. 2. Subjective assessment by patients with detrusor overactivity
of the results of combined treatment (n = 19)

Puc. 2. CybbeKTBHaA oLEHKA NauMeHTaMM C rUnepaKTUBHOCTbIO
LEeTpy30pa pesysbTaToB KOMOUHMPOBAHHOIO Nieyerus (n = 19)
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Table 2. Dynamics of clinical parameters in patients with detrusor overactivity before and after combined treatment (n = 19)

Tabauua 2. [nHaMnKa KIMHUYECKMX nokasartenen y BoNbHBIX C rMNepaKTMBHOCTbIO AETPpy30pa A0 W nocne KOM6VIHVIp0BaHHOI'0

neyenus (n=19)

Clinical indicator

Before treatment | After treatment

IPSS, score

QoL, score

Number of daytime urinations per day

Number of nocturnal urinations per day

Number of imperative urges per day

Number of episodes of urge urinary incontinence per day
Maximum urine flow rate (@,,,,), mL/s

Prostate volume, cm?

Residual urine volume, mL

19.9+0.6 15.3+0.9*
4102 27+0.1*
9.4+0.3 8.5+ 0.3
1.1£0.2 0.8+0.1

23+0.1 1.6 £0.1*
07+02 0.4+0.1

155+ 0.6 15.9+05
37.1+£15 368+15
35.2+22 33.6+25

*Significant differences compared with the pretreatment score (p < 0.05).

In six patients in whom the efficiency of the com-
bined treatment was insufficient, intravesical botulinum
therapy was performed, which turned out to be effective
in 5 (83.3%) of the treated patients.

Based on the study results, we proposed an algorithm
for the treatment of DO in patients with urination dis-
orders in the late postoperative period following TURP
(Fig. 3). This implies that before treatment initiation, all
patients should undergo a comprehensive urodynamic

Detrusor overactivity
(n=51)

Medical therapy for
3 months

Improvement
in symptoms: 32 (62.7%)

Improvement
in symptoms: 10 (52.6%)

examination to assess the nature of the lower urinary
tract dysfunction.

When prescribing drug therapy to patients with DO,
patient age, presence of concomitant diseases, cognitive
status, degree of anticholinergic burden, and presence
of contraindications for prescribing M-cholinoblockers
must be taken into account. We consider drug therapy as
initial in patients with DO following TURP in the late post-
operative period. Owing to its ineffectiveness, combined

No improvement

in symptoms: 19 (37.3%)

ECMS + mirabegron 50 mg
once a day for 1 month

No improvement

[ in symptoms: 9 (47.4%)

Botulinum toxin type A

100 units (n = 6)

Fig. 3. Algorithm and results of detrusor overactivity treatment in patients after TURP
Puc. 3. Anroput™ 1 pesynbTaTbl Jie4eHmsi NaLMEHTOB C TMNEPaKTMBHOCTBIO AETPY30pa Mocsie TpaHCYpeTpasibHON Pe3eKLIMY NPeaCTaTeNbHOM Xenesbl
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treatment with ECMS and mirabegron at standard dos-
age is reasonable. If urination disorders persist following
conservative treatment, the intradetrusor administration
of botulinum toxin type A is indicated. In this study, pa-
tients tolerated the treatment satisfactorily, and no ad-
verse events were registered.

DISCUSSION

The efficiency of treatment of patients with DO follow-
ing surgery on the lower urinary tract remains a largely
unexplored issue [9, 14, 15]. In most studies evaluat-
ing the efficiency of DO therapy, surgeries on the lower
urinary tract are considered an exclusion criterion [11].
Few studies have investigated the efficacy and safety of
DO therapy in patients in the late postoperative period fol-
lowing TURP. In this study, the mean age of the patients
was 71.5 years, and most patients (n = 29 [56.9%]) were
over 70 years old. M-cholinoblockers or B3-adrenergic
agonists are recommended as the first-line treatment
for an overactive bladder [1]. When prescribing drug
therapy, patient age, probability of cognitive impairment,
concomitant therapy, and comorbid background should
be considered [16, 17, 19]. In this study, eight patients
received solifenacin, and nine received trospium chlo-
ride. M-cholinoblockers were prescribed in patients aged
<65 years, the anticholinergic burden index did not exceed
1 point, and the patient had no cognitive impairments
and concomitant diseases in which drug prescription is
contraindicated (angle-closure glaucoma, etc.). The re-
maining 34 patients started treatment with mirabegron,
which does not have the above contraindications. This
approach enabled us to effectively perform DO therapy
with a minimum number of side effects. With the inef-
fectiveness of the above drug therapy, an option for fur-
ther treatment is the prescription of combined treatment
with M-anticholinergics and mirabegron. However, the
characteristics of the patient population (older and se-
nile age, cognitive impairment, concomitant therapy, and
risk of polypharmacy) did not allow for the prescription
of the combined treatment with M-cholinoblockers and
mirabegron with the proper level of safety and patient
compliance. Therefore, in such patients, a combination of
mirabegron and ECMS was used as second-line therapy.

When using ECMS, compared with drug therapy,
pathogenetic mechanisms of therapeutic action in DO are
involved. The effect of the low frequencies of an alter-
nating magnetic field (5-10 Hz) on the pudendal nerve
causes excitation of its afferent fibers, decreased tone
of urination centers, and inhibited activity of the effer-
ent parasympathetic pathways, but increased sympa-
thetic activity in the efferent pathway of the hypogastric
nerve. The above processes inhibited the involuntary
contractions of the detrusor [20]. Another mechanism of
ECMS action is the stimulation of the sacral nerves and
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activation of the inhibitory interneuronal reflex. More-
over, the activity of type C nerve fibers, which affect the
increase in bladder tone, is inhibited [20].

With the combined treatment, a positive effect from
the use of ECMS and mirabegron was recorded in 10 of
19 patients who had not previously responded to the
above drug therapy. Considering that these patients did
not respond to drug therapy earlier, we regard the result
as quite successful.

The results of this study indicate the high efficiency
of conservative DO therapy in patients who underwent
TURP; therefore, we can propose an algorithm for the
treatment of such patients.

The prescription of mirabegron and solifenacin (in the
absence of contraindications) led to a significant decrease
in the severity of urinary disorders in patients who un-
derwent TURP. In this regard, we recommend the use of
mirabegron or M-cholinoblockers as first-line therapy in
DO, and if drug therapy was ineffective, combined treat-
ment with ECMS and mirabegron should be used. If uri-
nary disorders persist following conservative treatment,
in our opinion, the intradetrusor administration of botuli-
num toxin type A is indicated.

Older people with senility and DO are at an increased
risk of falls owing to frequent toileting, especially at night.
Falls cause 90% of hip fractures and are the fifth leading
cause of death among older individuals. The successful
and effective treatment of DO can reduce this risk and
improve life expectancy and QoL in these patients [21, 22].

At the end of treatment, the severity of symptoms of
urination disorders decreased. Accurate determination of
the cause of urinary disorders following TURP, in this
case DO, became the basis for the correct drug prescrip-
tion, and the treatment was highly effective and safe.

CONCLUSIONS

DO is a common cause of micturition problems in
patients with a history of TURP. Clarifying the causes
of dysuria according to the comprehensive urodynamic
study enabled us to prescribe a pathogenetically substan-
tiated therapy for patients with urinary disorders follow-
ing TURP. We developed an algorithm for treating urina-
tion disorders following TURP due to DO, which complies
with clinical guidelines and global literature data. The
high clinical efficacy and good tolerability of the treat-
ment enable us to recommend the proposed therapeutic
algorithm for use in wide clinical practice for treating DO
in patients with a history of TURP.
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