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AuddepeHumpoBaHHbIK NOAXO0A K BbIOOpy Tepanuu
CTPecCoBOro HegepXXaHus MouM npu AUchyHKUUU
Ta30BOr0 AHA Y XXEHWMH

E.N. Pycuna, M.M. Xesnakosa, E.B. Llenaesa, M.U. ApMonuHcKas

HayuyHo-uccnenoBaTenbCKUn MHCTUTYT aKyLUepcTBa, rMHeKonorun U penpoayktonorun uM. [1.0. Ota, CaHkT-leTepbypr, Poccus

AHHOTALIUA

06ocHoeaHue. Cpeoy CMMNTOMOB AUCGYHKLMM Ta30BOTO [HA Y NaUMEHTOK MONOLOr0 BO3pacTa YacTo BCTpevaeTcs Hepep-
aHue Moun. CrpeccoBoe HefepxaHWe MOYM HapyLUAeT MCUXON0TMYECKoe 3[0POBbE, CEKCYaNbHYIO U COLMANbHYI0 U3Hb.
Wccneposatenu nmpopomkatoT u3ydatb 3QQEKTUBHOCTb COBPEMEHHBIX KOHCEPBATUBHbIX METOAMK NEYEHUs Nerkux opm
CTPECCOBOT0 HELEPXaHUS MOYM Y JKEHLIMH B PENPOAYKTUBHOM W MepuMeHoMnay3anbHoM nepuoaax Ans npepoTepalleHus
nporpeccupoBaHns 3ab0NneBaHNsA U YNyYLLEHWUS KAYeCTBa MU3HW.

Llens uccnedosarus — cpaBHUTL 3PHEKTUBHOCTL TPEHUPOBOK MBILLIL, Ta30BOr0 [HA C NPUMEHEHWEM Na3epHOro BarMHalb-
HOro TpeHaxepa «TioNibnaH» W NapaypeTpasibHbIX MHBEKLMA MManypoHOBOro b1uononumepa BbICOKOW MAOTHOCTW NpU KOPPeK-
LMW CTPECCOBOI0 HEAepPXHaHNs MOUM Y JKEHLLMH PENPOAYKTUBHOIMO M NepUMEHONay3abHOro Bo3pacta ¢ AMchYHKUMeN Ta3o-
BOTO JHa.

Mamepuaner u Memodel. 06cnenoBaHbl 82 naumeHTHM B Bo3pacTe 43,35 + 6,25 neT Co CTPECCOBLIM HEAEPIKAHUEM MOYM
NErKoi W cpefiHen CTeneHen TAXECTU B COYETAHUM C OnyLeHueM nonoBblx opraHoB I-Il cteneHeii. Mocne oblieknmHMue-
CKOr0 U CMeLmManbHOro UCCNefoBaHWM, BKIOHAKLLMX AHEBHUKM MOYEMCNYCKaHWSA, OLEHKY CTeneHu AucKomdopTta no Bu3y-
anbHO-aHasIoroBOM LUKane, KalueBoii TeCT, YbTPa3BYKOBOE UCCEA0BaHME YpeTPOBE3UKAbHOTO CerMeHTa W Ta30BOr0 [Ha,
41 eHwmHe 6bin Ha3HaYeH KYpC AMCTAHLMOHHBIX TPEHMPOBOK MbILLL, Ta30BOM0 AHA MOJ, KOHTPOEM Bpaya C NPUMEHEHUEM
nasepHoro TpeHaxepa «TtonbnaH» (I rpynna). Bo Il rpynne 41 nauueHTKe napaypeTtpanbHo Beenn 4,0 Mn ranypoHoBOro
BrononuMepa BbICOKOW MIOTHOCTU, «CLUKMTOrO» 1,4-byTaHavona AUIMUMAMIOBLIM 3GUpoM. M3yueHbl pesynbTathl 3 deKTHB-
HOCTM Tepanuu yepe3 1, 6 u 12 Mec. nocne Hayana neyeHus.

Pe3synemamel. OTcyTCTBME 3NU3040B CTPECCOBOIO HEAEPIKAHWA MOUM MO AaHHBIM AHEBHUKOB MOYeUCMyCKaHus Yepes 1 Mec.
yctaHoBneHo B | rpynne y 29,4 % naumenTok, Bo Il rpynne — y 85,4 % (B 2,9 pa3a valwe; p < 0,001), a yepes 12 mec. B | rpyn-
ne —y 73,1 % naumeHTok, Bo Il rpynne — y 36,4 % (B 2 pasa pexe; p = 0,011). OTpuuaTenbHbIi KaluneBom TecT yepes 1 Mec.
BoisiBneH B | rpynne y 65,0 % xeHwwH, Bo Il rpynne — y 92,1 % (B 1,4 pasa yawwe; p = 0,023). Yepes 6 Mec. pe3ynbrarhl Nie-
YEHWS CTPECCOBOTO HeAepXaHWUs MoYM Mo JaHHBLIM KaLLMeBOro TecTa CTaTUCTUHECKM He pa3nnyanuch U coctaBuiu B | rpynne
80,0 %, Bo Il rppynne — 71,9 % (p = 0,725). lpm oLeHKe cunbl MbILLLL Ta30BOTO Ha Mo LKane OKkcdopaa v no AaHHLIM nepu-
HeoMeTpuu B | rpynne yBenndeHne cunbl Yepes 1 1 6 Mec. BoisieneHo Y 100 % naumenTok (p < 0,001). 06e MeToauku B TeyeHue
1 Mec. HabnoaeHNA 0AMHAKOBO YMeHbLUanu MOBUIBHOCTL YpeTpbl, N0 AaHHBLIM Y/IbTPa3BYKOBOMO MCC/eA0BaHMUA. TpEHMPOBKH
MBbILLIL, TA30BOr0 JiHa 60onee BbIpaXKEHHO YNTyyLLany Ka4ecTBO XU3HM KeHLWMH Yepes 12 Mec. nocne Hayana Tepanum (p < 0,05).
3akntoyenue. Beefenve rvanypoHoBoro 6uononmMMepa BbICOKOW MIOTHOCTM NPUBOAUT K BbICTPOMY M BbipaXKEHHOMY MoJio-
JUTENIbHOMY Pe3ynbTaTy JIeYeHUs CTPECCOBOM0 HELEPXaHUA MOUM U YIYYLLEHUIO KauyecTBa XU3HU B OnMKailueM nepuoge,
OHO PeKOMEH/0BaHO NaLMeHTKaM, 3aMHTEPECOBaHHBIM B ObICTPOM JOCTUMXEHWM pe3ynbTaTa, MHPOPMMPOBaHHLIM 06 orpaHm-
UeHHOW AnuTenbHOCTU 3ddeKTa. PerynspHble TPEHUPOBKW MBILLIL, TAa30BOM0 AHA B pexuMe buonornyeckon obparHoii cBssu
noj, AMCTaHLMOHHBIM KOHTPOIEM Bpaya CnocobCTBYIOT NyylleMy pesynbTaTy B OTAaNeHHOM nepuope. [laHHbIA MeTog, peKo-
MEH/0BaH MEHLLWHaM, CNocobHbIM COKPALLaTh MbILLLEI Ta30BOT0 HA W FOTOBbIM K PErynsipHbIM 3aHATUAM.

KnioyeBble cnoBa: oucdyHKUMs Ta30BOro [Ha; CTPECCOBOE HeaepiKaHue Mouu; obbemMoobpasyiolume BeLLecTBa; r1anypoHo-
Bblii B1ONONMMEP; TPEHMPOBKY MBILLIL, Ta30BOT0 AHA.
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Differentiated approach to the choice of therapy
for stress urinary incontinence in women with pelvic
floor dysfunction

Elena I. Rusina, Maria M. Zhevlakova, Elizaveta V. Shelaeva, Maria I. Yarmolinskaya

The Research Institute of Obstetrics, Gynecology and Reproductology named after D.0. Ott, Saint Petersburg, Russia

ABSTRACT

BACKGROUND: Among the symptoms of pelvic floor dysfunction, urinary incontinence is common in young patients. Stress
urinary incontinence disrupts psychological health, sexual and social life. The effectiveness of modern conservative treatments
for mild stress urinary incontinence in women of reproductive and perimenopausal age is being studied to prevent disease
progression and improve the quality of life.

AIM: The aim of this study was a comparative assessment of the effectiveness of pelvic floor muscle training using the Tyulpan
laser vaginal simulator and paraurethral injections of a high-density hyaluronic biopolymer for the correction of stress urinary
incontinence in women of reproductive and perimenopausal age with pelvic floor dysfunction.

MATERIALS AND METHODS: We examined 82 patients aged 43.35 + 6.25 years with mild to moderate stress urinary inconti-
nence combined with grade | to Il genital prolapse. After general clinical and special studies, including voiding diaries, Urgency
Bother Visual Analogue Scale, cough test, ultrasound of the urethrovesical junction and pelvic floor, 41 women were prescribed
a course of remote pelvic floor muscle training under medical supervision using the Tyulpan laser vaginal simulator (group I).
41 patients underwent paraurethral injection of 4.0 ml of high-density hyaluronic biopolymer crosslinked with 1,4-butanediol
diglycidyl ether (group II). The effectiveness of therapy was evaluated one, six and 12 months after the start of treatment.
RESULTS: After one month, the absence of stress urinary incontinence episodes based on voiding diaries was found in 29.4% of
patients in group | and in 85.4% of patients in group Il (2.9 times more often) (p < 0.001); after 12 months, in 73.1% of patients
in group | and in 36.4% of patients in group Il (half as often) (p = 0.011). After one month, a negative cough test was detected in
65.0% of women in group | and in 92.1% of women in group Il (1.4 times more often) (p = 0.023). After six months, the results
of treatment for stress urinary incontinence based on the cough test were not different and amounted to 80.0% in group I and
71.9% in group Il (p = 0.725). When assessing the pelvic floor muscle strength using the Oxford Scale and perineometry, an in-
crease in strength after one and six months was detected in 100% of patients in group | (p < 0.001). Both techniques equally
reduced urethral mobility as measured by ultrasound over the one-month follow-up. Pelvic floor muscle training more signifi-
cantly improved the quality of life of women 12 months after the start of therapy (p < 0.05).

CONCLUSIONS: The introduction of high-density hyaluronic biopolymer leads to a rapid and pronounced positive result in the
treatment of stress urinary incontinence and an improvement in the quality of life in the short term; it is recommended for
patients interested in quickly achieving results, informed about the limited duration of the effect. Regular training of the pelvic
floor muscles in biofeedback mode under the remote control of a doctor contributes to better results in the long term. This
method is recommended for women who are able to contract the pelvic floor muscles and are ready for regular exercise.

Keywords: pelvic floor dysfunction; stress urinary incontinence; bulking agents; hyaluronic biopolymer; pelvic floor muscle
training.
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BACKGROUND

Pelvic floor dysfunction is a multifactorial disease
with one or more of the following manifestations: urinary
incontinence, pelvic organ prolapse, anal incontinence, and
sexual dysfunction. Symptoms of urinary incontinence are
observed in 34.6% of patients, genital prolapse in 34.1%,
fecal incontinence in 33.6%, and sexual dysfunction in 41.6%.
Initially, manifestations typically emerge in young women and
gradually progress over time [1]. Among the types of urinary
incontinence in women, stress urinary incontinence (SUI) is
the most prevalent, occurring in 60.7% of cases [2]. In women
of reproductive age, the primary risk factors for the disease are
childbirth and perineal trauma. The incidence of SUI increases
with increased body weight and heavy physical exertion
because these contribute to increased intra-abdominal
pressure [3]. Symptoms negatively affect the quality of life
and psychological well-being of female patients. Even in mild
SUI, urinary loss causes embarrassment, anxiety, physical
activity limitations, and impaired sexual and social life [2, 4, 5].
Women are more likely to seek medical attention when
the SUI is already severe. The postponement of specialist
visits for >10 years after the initial onset of symptoms is
attributed to the perceived intimacy of the problem, tendency
to view it as a natural consequence of aging and childbirth,
and lack of awareness about existing treatment options. Over
time, the severity of SUI progresses, significantly worsening
the quality of life [6, 7].

Treatment of SUI includes conservative and surgical
techniques [8—10]. Pelvic floor muscle (PFM) training (PFMT)
is the first-line therapy for mild disease. This method is
associated with a low risk of complications [11]. The most
effective PFMT is in the biofeedback mode in an outpatient
setting under the supervision of medical personnel [9, 12].
In light of the contemporary pace of life, it is not always
feasible for women to visit medical institutions. Accordingly,
experts are developing a training method at home under
the remote supervision of a doctor [13].

The most effective method for treating SUI with long-term
maintenance of the result is surgical treatment using synthetic
slings (in 92% of cases over a follow-up period of 10 years)
[14, 15]. Some patients are not ready for surgical treatment
because they intend to become pregnant in the near future
or their apprehension regarding potential complications. This
makes doctors look for alternative treatment modalities
[16-18].

Moreover, 38% of women with urinary incontinence
are refractory to PFMT even after meticulous, individual-
ized training, because of trauma or partial muscle dener-
vation [19]. A low treatment efficacy is also associated
with a lack of time and motivation for regular exercise.
In such cases, other treatment methods may be recom-
mended [13].
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The injections of urethral bulking agents (UBAs) into
the paraurethral region are the second most commonly per-
formed procedure after surgical treatment; however, they dif-
fer in a shorter duration of effect. The injected substances cre-
ate additional volume in the paraurethral tissues, which helps
retain urine when intra-abdominal pressure increases [17, 20].

In recent years, high-molecular hyaluronic acid has been
employed extensively as an UBA. After its administration, it
is metabolized to form nontoxic byproducts, including carbon
dioxide and water. To preserve the substance in tissues for
a long time, hyaluronic acid is subjected to chemical stabi-
lization [21, 22]. Hyaluronic acid preparations modified with
adjuvants are used in the treatment of SUI in women [23].
These substances are retained in tissues for approximately
12 months. Research on the effectiveness of different prepa-
rations of modified hyaluronic acid in the treatment of SUI is
ongoing [24, 25]. There is no data in the literature on a com-
parative assessment of the effectiveness of paraurethral in-
jections of hyaluronic acid and remote PFMT in the biofeed-
back mode under medical supervision in the treatment of SUI.

The aim of this study was a comparative assessment
of the effectiveness of pelvic floor muscle training using
the Tyulpan laser vaginal simulator and paraurethral injections
of high-density hyaluronic biopolymer in the treatment of
SUI in women of reproductive and perimenopausal age with
pelvic floor dysfunction.

MATERIALS AND METHODS

A prospective controlled study was conducted at the Con-
sultative and Diagnostic Department of the Research Institute
of Obstetrics, Gynecology and Reproductology named after
D.0. Ott between October 2020 and March 2024.

The study comprised three stages. At stage |, patients
with grade I-Il pelvic organ prolapse combined with mild
or moderate SUI in the reproductive and perimenopausal
period (aged 20-55 years) were selected. This was
achieved by questioning 400 women using a specially
developed questionnaire, and the selected women were
examined [26]. Disease severity was determined based
on the complaints, urinary diaries, and classification by
D.V. Kan, where mild severity denotes urinary incontinence
with marked physical exertion and medium means urinary
incontinence with mild physical exertion or during quiet
walking [27].

The exclusion criteria for all patients were as follows:
mixed urinary incontinence, grade IlI-IV concomitant pelvic
organ prolapse, malignant genitourinary neoplasms, neu-
rological diseases affecting bladder and urethral functions,
lower urinary tract anomalies, urinary tract obstruction,
acute genitourinary tract infections, pregnancy, previous
treatment of SUI within the last month, and refusal to par-
ticipate in the study. In the group that received paraurethral
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Table 1. Comparative analysis of general clinical and special examination data in groups | and Il before therapy

Tabnuua 1. CpaBHUTENbHBIA aHaNKU3 Pe3ynbTaToB 0OLLEKNIMHAYECKOTO U CreuManbHbIX MeTofoB obcneaoBaHua naumenTok | u Il rpynn

Journal of Obstetrics and Women's Diseases

[0 Tepanuu
T

Age, M + SD (95% confidence interval), years 41.88 +7.20 44.83 + 4.79 p, =0.032
(39.60-44.15) (43.32-46.34)

Age period Reproductive, n (%) 34 (82.9) 29 (70.7) p, = 0.295

Perimenopausal, n (%) 7(17.1) 12 (29.3)

Duration of stress urinary incontinence, Me (Q,—Q,), months 24.00 (12-71) 48.00 (26-108) p; =0.052

Severity of stress urinary Mild, n (%) 32 (78.0) 37 (90.2) p,=0.226

incontinence Medium, n (%) 9(22.0) 4(98)

Sporting activities, n (%) 2(4.9) 3(73) p, =1.000

Smoking, n (%) 2 (4.9) 1(2.4) p, = 1.000

Large fetal delivery, n (%) 5(12.2) 8 (19.5) p, = 0.547

Perineotomies and ruptures in labor, n (%) 29 (70.7) 30(73.2) p, = 0.806

High parity, n (%) 22 (53.7) 26 (63.4) p,=0.370

Premature ovarian failure, n (%) 1(2.4) 6 (14.6) p,=0.109

Genitourinary menopausal syndrome, n (%) 4(9.8) 8 (19.5) p, = 0.349

Uterine myoma, n (%) 11 (26.8) 9 (22.0) p, = 0.607

Endometriosis, n (%) 16 (39.0) 19 (46.3) p,=0.503

Polycystic ovarian syndrome, n (%) 0(0.0) 1(2.4) p, = 1.000

History of endometrial hyperplasia, n (%) 4(9.8) 1(2.4) p, = 0.359

Thyroid diseases, n (%) 9 (22.0) 9 (22.0) p, = 1.000

Diabetes mellitus, n (%) 0(0.0) 2(4.9) p, = 0.494

Chronic pyelonephritis, n (%) 2 (4.9) 1(2.4) p, =1.000

Chronic cystitis, n (%) 3(73) 2(4.9) p,=1.000

Gastrointestinal tract diseases, n (%) 7(17.1) 7(17.1) p, = 1.000

Increased body weight, n (%) 9 (22.0) 15 (36.6) p,=0.145

Hysterectomy, n (%) 2 (4.9) 2 (4.9) p, =1.000

Pelvic floor muscle strength on the Oxford scale, Me (Q,—Q,), points 1.00 0.00 p; < 0.001
(1.00-2.00) (0.00-0.00)

Vaginal pressure recorded by the perineometer transducer, 59.00 55.00 p; < 0.001

Me (Q,-Q,), mmHg (58.00-62.00) (55.00-55.00)

Number of episodes of stress urinary incontinence according to 4.00 7.00 p;=0.212

urinary diaries, Me (Q,—Q,) (2.00-12.00) (3.00-14.00)

Degree of discomfort on a visual analog scale, Me (Q,-Q;), % 30.00 52.00 p;=0.014
(30.00-50.00) (30.00-70.00)

Ultrasound

Urethral length, Me (Q,-Q,), mm 28.80 29.55 p, =0.064
(26.50-30.90) (26.90-34.80)

Resting urethral angle a, M + SD (95% confidence interval), degrees 31.57 £ 10.80 32.08 + 9.37 ps = 0.825
(29.97-35.17) (29.09-35.08)

Rotation of the urethral angle a, Me (Q,-Q;), degrees 27.70 27.00 p, = 0.959
(21.30-42.60) (21.85-43.60)

Interlevator distance, Me (Q,-Q,), mm 10.10 10.00 p;=0.834
(8.50-11.00) (7.85-11.40)

Note: *Ultrasound data are presented for 37 and 40 patients of groups | and Il; M + SD, mean and standard deviation; Me, median; n, ab-
solute number of patients; p, Welch's t-test; p,, Fisher's exact test; p;, Mann-Whitney U-test; p,, Pearson’s * test for goodness of fit;

ps, Student's t-test.
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administration of UBAs, additional exclusion criteria were

lactation, systemic autoimmune diseases, and blood dis-

eases accompanied by hypocoagulation.

A total of 82 women, aged 43.35 + 6.25 (26-55) years,
were selected according to the pre-established criteria.

At stage Il, the patients underwent a series of specialized
examinations:

« Registration of urinary rhythm and urine volume excreted
using urinary diaries for 7 days.

+ Gynecologic examination with evaluation of functional
tests (cough and Valsalva tests) with average blad-
der filling and PFM strength according to the Oxford
scale.

« Perineometry (with the iEASE XFT device).

« 2D ultrasonography of the pelvic floor and urethrovesical
segment with transvaginal transducer using GE Health-
care Voluson E6 and Voluson E10 devices to assess
urethral length, resting a angle, Valsalva rotation, interl-
evator distance, and perineal height [28].

+ Assessment of the symptom-related discomfort level
using a visual analog scale (VAS) as a percentage (0-100).

« Microscopic examination of genitourinary tract secretions.

« Urinalysis.

+ Coagulogram (in the group with paraurethral administra-
tion of UBAs).

The results of the examination, based on complaints and
urinary diaries, indicated that 84.1% of patients exhibited
mild SUI, whereas 15.9% exhibited moderate SUI severity.
In addition, 76.8% of women were in the reproductive
period, whereas 23.2% were in the perimenopausal period.
PFM failure was diagnosed in 50 (61.0%) patients and in
combination with grade | and Il vaginal wall prolapse in
32 (39.0%). The Oxford scale was used to assess the strength
of the PFMs. The results indicated that 35 (42.7%), 22 (26.8%),
20 (24.4%), and 5 (6.1%) women exhibited a strength of 0, 1,
2, and 3 points, respectively.

Following the examination, the patients were divided
into two groups. Group | included women (n = 41) who
demonstrated the ability to contract the PFMs (Oxford scale
score of >1) and expressed motivation to engage in regular
training. Group Il (n = 41) included women with more severe
discomfort, who expressed interest in achieving a prompt
treatment result.

The groups were comparable in terms of SUI severity,
anatomical abnormalities of the urethrovesical segment,
and other anamnestic, clinical, and laboratory data (Table 1).
Despite age differences, the groups were comparable by age
period (reproductive and perimenopausal).

In group 1, a course of PFMT using the Tulpan laser
vaginal simulator following a training session was initiated
in 41 women. The device contains a rod, where one end has
a drop-shaped sphere and the other end is thickened with
a hole for fixing the laser pointer and a hole for hanging

Tom /3, N2 2, 2024
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Fig. 1. Tyulpan laser vaginal simulator
Puc. 1. JlasepHblii BaruHanbHblid TpeHaxep «TionbnaH»

a weight to increase the load. The drop-shaped sphere
ensures that the trainer can hold it more securely within
the vagina and move it freely during training (Fig. 1).

When using a laser trainer, the beam from a sensor
attached to the vaginal device is reflected on the wall. By its
movement and changes in the amplitude of movement during
contractions and relaxations of the PFMs, one can judge
the effectiveness of the training (Fig. 2).

An advantage of the simulator is that it can differentiate
between contractions of pelvic muscles and abdominal
muscles. When the PFMs contract, the laser beam reflected
on the wall falls below the starting point (with relaxed PFMs),
and when the intra-abdominal pressure increases, it rises
above the starting point.

Fig. 2. Changing the position of the laser beam during pelvic
floor muscle contraction and measuring the amplitude of the laser
beam (4). Distance to the wall is 2 m

Puc. 2. /I3MeHeHWe nonoxeHns JNla3epHoro Jsiy4a BO BpeMs COKpa-

LLEHMS MbILLL, Ta30BOTO IHA W U3MePeHNe aMIIUTYAbl J1a3epHOro
nyya (A). PacctosiHue oo cTeHbl — 2 M
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A 30-min distance training session was conduct-
ed once a week for 12 weeks through videoconference
with a group of three individuals under the supervision
of a physician. From weeks 8-12 of the training course,
the exercises were made more challenging by the weekly
addition of weight to the simulator, increasing from 50 to
200-250 g. During the videoconference, the physician
evaluated the amplitude of the laser beam and monitored
the correct performance of all exercises. For this, the pa-
tients periodically showed their abdomen and the reflec-
tion of the laser beam on the wall. Between the distance
training sessions, the participants were required to perform
the tasks daily in accordance with the distance training
plan. After the 3-month course, the patients were advised
to continue independent training in a supportive capacity
2-3 times a week for 9 months [13].

The distance training course was completed by 33 women
(80.5%), whereas 8 (19.5%) discontinued the course because
they lacked time for regular exercise (12.2%) and planned
treatment of concomitant gynecological diseases (7.3%).

Vol. 73 (2) 2024
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After 6 months, 2 (4.9%) patients discontinued PFMT in
the maintenance mode.

Group Il received paraurethral injections of biodegradable
high-density hyaluronic biopolymer (based on hyaluronic acid
with a molecular weight of 1.5-3.0 MDa) cross-linked with
1,4-butanediol diglycidyl ether. For the procedure, the woman
was placed in a lithotomic position on a gynecologic chair.
UBAs were administered under local anesthesia following
urethral catheterization with a #14 Foley catheter. The drug
was injected under visual control paraurethrally at four points
(3, 6, 9 and 12 h after the conventional dial) in the middle
urethral area. The injection volume was 1.0 mL at a time [24],
with a total volume of 4.0 mL. After the procedure, the urethral
catheter was removed, and the result of the cough test
was evaluated. The woman then emptied her bladder
independently. An ultrasound evaluation of the residual urine
volume was conducted.

At stage lll, the treatment results in both groups were
compared after 1, 6, and 12 months. The examination
algorithm is presented in Fig. 3.

(Survey plan / MnaH obcnepoBaHus )

N

Y

v

Y

("Evaluation of treatment results 1 month |
after the procedure in groups | and Il
OueHKa pesynbTaToB NeYeHust
yepe3 1 Mec. nocsie npoLeaypbl
B | n Il rpynnax

(Evaluation of treatment results 6 months |
after the procedure in groups | and Il
OueHKa pesynbTaToB leyeHus
yepes 6 Mec. nocne npoueaypbl
B | n Il rpynnax

(Evaluation of treatment results 12 months )
after the procedure in groups | and Il
OueHKa pesynbTaToB NeYeHUs
yepes 12 Mec. nocne npoueaypol
B8 | n Il rpynnax

L (n, < 34, n, < 41) R (n,<33,n,<38) JN (n, =26, n,=122) )
v v v
1. Urination diaries for 7 days (n, = 34, 1. Urination diaries for 7 days (n, = 33, 1. Urination diaries for 7 days (n, = 26,
n, =41) n, = 38) n,=22)

2. Cough test (n, = 20, n, = 38)

3. Evaluation of the pelvic floor muscles
strength on the Oxford scale (n, = 29,
n, = 38)

4. Perineometry (n, = 29, n, = 38)

5. Ultrasonography (2D) of the
urethrovesical segment and pelvic
floor (n, = 22, n, = 35)

6. Urgency Bother Visual Analogue Scale
(UB-VAS) (n, = 34, n, = 41)

1. [IHEBHUKM MOYEUCNYCKaHWA B TEYEHUE
7 nHen (n, = 34, n, = 41)

2. Kawnesoii Tect (n, = 20, n, = 38)

3. OueHKa cunbl MbILLLL Ta30BOMO IHA
no wkane Okcdoppa (n, = 29, n, = 38)

4. Nepuneometpus (n, = 29, n, = 38)

5. YnbTpassyKkoBoe uccrefoBaHue (2D)
YPeTPOBE3UKaNbHOTO CerMeHTa U Ta-
30B0ro AHa (n, = 22, n, = 35)

6. BusyanbHo-aHanoroBas LUKana
OLIEHKM CTeneHn auckoMdopra
n3-3a cumnromos (UB-VAS) (n, = 34,

n, = 41)

2. Cough test (n, = 15, n, = 32)

3. Evaluation of the pelvic floor muscles
strength on the Oxford scale (n, = 23,
n,=32)

4. Perineometry (n, = 23, n, = 32)

5. Ultrasonography (2D) of the
urethrovesical segment and pelvic
floor (n, = 14, n, = 27)

6. Urgency Bother Visual Analogue Scale
(UB-VAS) (n, = 33, n, = 38)

1. JIHeBHUKM MOYEUCNYCKaHUA B TeYeHne
7 pHent (n, = 33, n, = 38)

2. Kawnesoii Tect (n, = 15, n, = 32)

3. OueHKa cunbl MbILLLL Ta30BOMO [1HA
no wkane Okcdoppa (n, = 23, n, = 32)

4. Nepureometpus (n, = 23, n, = 32)

5. YnbTpassykoBoe uccnefoBanue (2D)
YPeTPOBE3UKA/ILHOMO CErMeHTa U Ta-
30B0ro AHa (n, = 14, n, < 27)

6. BusyanbHo-aHanoroBas LUKana
OLIEHKU CTeneHmn auckomdopta
n3-3a cumntomos (UB-VAS) (n, = 33,

n, < 38)

Fig. 3. Patient examination plan
Puc. 3. lnaH obcnenoBaHns naumneHToK
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2. Urgency Bother Visual Analogue
Scale (UB-VAS) (n, = 26, n, = 22)

1. [IHeBHWKM MoYemCryCKaHWS B TeYeHHe
7 pHedi (n, = 26, n, = 22)

2. Bu3yanbHo-aHanorosas LuKana oLeH-
KM CTeneHu auckoMdopTa uU3-3a cuM-
ntomoB (UB-VAS) (n, = 26, n, = 22)
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Table 2. Comparative analysis of urination diary data in groups | and Il for 12 months
Tabnuua 2. CpaBHUTENbHbIA aHaNM3 AaHHbIX JHEBHUKOB MoyencnyckaHus B | u Il rpynnax B TedeHune 12 MecsiLes

. Statistical significance
Indicators Group | Group Il (Mann-Whitney U-test)
Number of episodes After 1 month 2.00 0.00 p <0.001
of stress urinary (n, = 34, n,=41) (0.00-7.00) (0.00--0.00)
Incontinence After 6 months 0.00 0.00 p=0.104
(n,=33,n,=38) (00.00--0.00) (0.00-2.00)
After 12 months 0.00 2.50 p=0.004
(n,=26,n,=22) (0.00-1.00) (0.00-7.00)

Note. Data are presented as median and lower and upper quartiles. n;, number of patients in group I; n,, number of patients in group II.

The efficacy of the methodologies was evaluated using
a cough test and a urinary diary. The absence of urine leakage
was deemed to be indicative of the efficacy of the cough
test, whereas the absence of SUI episodes was indicative of
the efficacy of the urinary diaries.

Data were processed using SPSS Statistics 27.0.0.0.0 and
Microsoft Excel 2019. Quantitative data were evaluated for
conformity to a normal distribution using the Shapiro—Wilk
and Kolmogorov—Smirnov criteria. Normally distributed data
were described using the arithmetic mean (M), standard
deviations (SD), and 95% confidence interval (95% CI)
limits. For nonnormally distributed data, the values were
presented using the median (Me) and lower and upper
quartiles (Q,-Q;). Categorical data were described in absolute
values and percentages. The indicators were analyzed using
Student’s t-test, Welch's t-test, Mann-Whitney U-test,
Wilcoxon's criterion, Pearson’s ¥?, and Fisher's exact test.
The significance level was set at p < 0.05.

RESULTS

The analysis of the effectiveness of SUI treatment ac-
cording to urinary diary data in groups 1 and 12 months after
the initiation of treatment revealed significant differences
(Table 2).

At 1 month, 29.4% of patients in group | and 85.4%
in group Il were free of SUI, which was 2.9 times more
(p < 0.001). The probability of the absence of urinary leakage
1 month after treatment was 14 times higher in group Il than in
group | (95% CI, 4.488-43.671). After 6 months, the treatment
results were not significantly different (p = 0.252).
At 12 months, the results were better in group | than in
group II: 36.4% of women in group Il reported the absence
of urinary loss episodes compared with 73.1% in group |,
showing a twofold increase (p = 0.011). The odds of having
no episodes of SUI were 4.75 times higher in group | than in
group Il (odds ratio 0.211; 95% Cl, 0.062-0.718) (Fig. 4).

Urinary diary data indicated that the immediate results
(after 1 month) were superior in patients who received
a paraurethral injection of hyaluronic biopolymer cross-linked

with 1,4-butanediol diglycidyl ether, whereas the long-term
results (after 12 months) were better in those who underwent
remote PFMT in a biofeedback mode.

The results of the cough test exhibited a comparable
trend. A negative cough test was observed in 65% of women
in group | compared with 92.1% in group Il, representing
a 1.4-fold increase (p = 0.023). The probability of a negative
test in group Il was 6.28 times higher than that in
group | (95% Cl, 1.409-28.009). After 6 months, the results
of SUI treatment according to the cough test were not
significantly different, which was 80% in group | and 71.9%
in group Il (p = 0.725) (Fig. 5).

The remote training conducted in the biofeedback
mode proved to be an effective method for strengthening
the PFMs. Upon assessment of the PFM strength according
to the Oxford scale in group |, 100% of the patients exhibited
an increase in strength after 1 and 6 months (p < 0.001).
In addition, perineometry revealed that 100% of the patients
exhibited an increase in vaginal pressure (p < 0.001). Before
treatment, 37.9% of women exhibited barely perceptible
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o ®
§ % 100
c
£ ?‘; 85.4 75.8 731
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£ 2 <0.001 >0.05 <0.05
=5 P %2 P P
gg ¥
58 29.4
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S3 9 0
é § Before After After After
25 treatment 1 month 6 months 12 months
i'f% [lo neyenns Yepes 1 Mec. Yepes 6 Mec. Yepes 12 Mec.
= =3 — Group | Group Il
g | rpynna Il rpynna

Fig. 4. Comparison of the effectiveness of treatment for stress
urinary incontinence based on voiding diaries in groups | and Il for
12 months

Puc. 4. CpaBHeHue 3 heKTUBHOCTM JieYeHUs CTPECCOBOMO Hepep-

XaHWS MOYM MO AaHHBIM AHEBHWUKOB MoYemncrycKanus B | u |l rpyn-
nax B TeueHue 12 mMecsaues
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| rpynna Il rpynna

Fig. 5. Comparison of the effectiveness of treatment for stress
urinary incontinence based on cough test results in groups | and Il
for 6 months

Puc. 5. CpasHeHWe 3(heEKTMBHOCTM NeueHUs CTPeCCoBOrO He-
AepxaHusa Moum No pesynbTaTaM Kalunesoro Tecta B | u Il rpynnax
B TeYeHue 6 MecsLeB

contractions of the PFMs (1 point), 51.7% exhibited weak
contractions (2 points), and 10.3% exhibited moderate
contractions (3 points). After 1 month of PFMT, the number of
patients exhibiting moderate contractions (3 points) increased
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to 82.8%. However, after 6 months, this number decreased
to 39.1%. This decline can be attributed to the predominance
of women with stronger pelvic muscle contractions (4 and
5 points; 52.2%). The injection of UBAs into the paraurethral
region did not affect the strength of muscle contraction.
Before treatment with UBAs, 85.4% of patients in group Il
were unable to contract the PFMs (0 points). No changes
were observed during follow-up visits at 1 or 6 months
(p > 0.05) (Table 3).

Remote PFMT in biofeedback mode and paraurethral
injection of the substance equally reduced urethral mobil-
ity 1 month after treatment. Thus, according to ultrasound
data of the urethrovesical segment and pelvic floor in group Il
after 1 month, a decrease in urethral angle a rotation was
revealed, and in group | after 1 and 6 months there was a de-
crease in urethral angle a rotation and interlevator distance
(p < 0.05). A comparative analysis of sonographic data of
the pelvic floor and urethrovesical segment of both groups
after 1 and 6 months revealed no significant differences
(p > 0.05) (Table &).

Both treatments demonstrated a positive effect on wom-
en’s quality of life at all stages of follow-up. During the study,

Table 3. Comparative analysis of pelvic floor muscle strength assessment data in groups | and Il for 12 months
Tabnuua 3. CpaBHUTENbHbIA aHaNU3 OLEHKU CUNbI MbILLIL, Ta30BOro AHa B | v Il rpynnax B TeyeHue 12 MecsLeB

Indicators Group | Group Il (Sh;::‘i:t_i;;ll]i::i;iflif_ at:(::)

Pelvic floor muscle After 1 month 3.00 0.00 p <0.001
strength on the Oxford (n, =29 n, = 38), points (3.00-3.00) (0.00-0.00)
scale After 6 months 400 0.00 p <0.001

(n, = 23, n, = 32), points (3.00-4.50) (0.00-0.00)
Vaginal pressure After 1 month 70.00 55.00 p <0.001
recorded by the (n, =29 n, = 38), mmHg (66.00-72.00) (55.00-55.00)
perineometer transducer  xgor ¢ months 80.00 55.00 p < 0.001

(n, = 23, n, = 32), mmHg

(75.00-85.50)

(55.00-55.00)

Note. Data are presented as median and lower and upper quartiles. n,, number of patients in group I; n, number of patients in

group Il.

Table 4. Comparative analysis of ultrasound examination data in groups | and Il for 12 months
Tabnuua 4. CpaBHUTENbHLIA aHanM3 AaHHbIX YNbTPa3BYKOBOO MccnenoBaHus B | 1 Il rpynnax B TedeHue 12 MecsleB

Indicators Group | Group Il (Sh;:::t_im:i;:i;iflif_ at:(s::)

Rotation of the urethral After 1 month 17.60 19.00 p=0.238
angle a (n, =22, n, = 35), degrees (11.00-21.10) (14.00-27.2)

After 6 months 18.05 25.00 p=0.058

(n, =14, n, = 27), degrees (10.00-25.50) (17.90-42.70)
Interlevator distance After 1 month 8.90 9.50 p=0.156

(n, =22, n, = 35), mm (7.00-9.70) (7.80-12.30)

After 6 months 8.20 10.00 p=0.063

(n,=14,n,=27), mm (7.70-9.30) (8.15-12.55)

Note. Data are presented as median and lower and upper quartiles. n,, number of patients in group I; n, number of patients in

group Il.
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the discomfort level due to symptoms of pelvic floor dys-
function as measured by the VAS scale declined significantly
(p < 0.001). This reduction was more pronounced after
1 month in group Il and after 12 months in group | (p < 0.001).
After 1 month, the final VAS score was reduced by 52 points
in group Il compared with 17.5 points in group |, which was
three times less (p < 0.001). After 12 months, significant de-
creases of 22 points in group Il and 35 points in group | were
recorded, which was 1.6 times greater (p < 0.001). In addition,
the VAS score after 12 months in group Il was 30 points high-
er than in group |, indicating a higher discomfort level (Fig. 6).

Consequently, a more rapid decline in discomfort level
was observed in the paraurethral injection group, whereas
the most favorable long-term outcomes were observed in
the remote PFMT group with biofeedback.

Remote training with the Tulpan vaginal simulator did not
result in any complications.

During the observation period, no hematoma forma-
tion, urgent urge to urinate, or inflammatory processes of
the vulva, vagina, and lower urinary tract were observed
when the patients were evaluated for complications of
paraurethral injections. Four patients (9.8%) exhibited
a subfebrile temperature (up to 37.6°C) during the first 24 h
after the procedure. One woman (2.4%) experienced pain
at the implant site for 24 h. The symptoms were alleviated
after a single administration of nonsteroidal anti-inflamma-
tory drugs. One patient (2.4%) experienced urinary retention
5 h after the administration of UBAs. The patient’s urine
was discharged via catheter, and no further complications
were reported.

DISCUSSION

PFMT is the initial recommendation for women with
SUI [11]. The efficacy of treatment is contingent upon the age
of the patient, techniques employed, and type of simulator
[29, 30]. Training in the mode of biofeedback is considered
the most efficacious approach [12]. With the provision
of visual, auditory, or verbal cues, hiofeedback enables
the assessment of muscle functionality and the maintenance
of a high level of motivation throughout the treatment.
PFMT in the biofeedback mode can be performed using
portable and ambulatory devices [9]. Portable simulators
allow performing exercises at home. The perineometer
and vaginal cones (Kegel PFMT) are widely used. However,
patients reported difficulty and irregularity in performing
exercises at home. Approximately 40%-60% of women
cannot perform the exercises correctly, and 22% of women
try to squeeze their pelvic muscles during contractions,
increasing the intra-abdominal pressure (reverse perineal
reaction) [12, 31]. To avoid this, patients are advised to
exercise under the supervision of specially trained medical
personnel using ambulatory devices. With the supervision of
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Fig. 6. Comparison of Urgency Bother Visual Analogue Scale
(UB-VAS) scores in the treatment of pelvic floor dysfunction in pa-
tients in groups I and Il for 12 months

Puc. 6. CpaBHeHWe OLEHKM CTeneHn auckoMdopTa M3-3a CuM-
MTOMOB N0 BW3yasnbHO-aHanoroson wkane (BALL) npu neuyenum
AMChYHKLUMM Ta30BOro AHa Y KeHwmH B | u Il rpynnax B TeyeHue
12 MecAueB

medical personnel, women can quickly learn to consciously
control the correctness of exercise and achieve better
treatment results [13]. D. Chmielewska et al. reported that
the effectiveness of SUI treatment by biofeedback therapy
under the supervision of a physician in a medical facility for
2 months is 68.5% [32].

A novel approach to conservative therapy is PFMT with
biofeedback, which is remotely controlled by a physician.
According to E. Hui et al., this method is as effective as
biofeedback therapy in outpatient settings [33].

This study of remote PFMT using the Tulpan laser simula-
tor with biofeedback under the control of a physician dem-
onstrated the high efficiency of treatment for mild SUI in
women. In 1 month, 29.4% and 65% of women did not experi-
ence SUI episodes and had negative cough test, respectively.
In the remote period, after 6 months of independent regular
training, the treatment efficiency had increased, with 75.8%
and 80% of women reporting the absence of SUI episodes
and negative cough tests, respectively. After 12 months,
73.1% did not experience SUI episodes. Furthermore, during
the 6-month follow-up period, all patients (100%) exhibited
an increase in PFM strength.

PFMT is ineffective in the treatment of SUI in women
who are not ready for regular exercise and cannot con-
tract their pelvic muscles. In this study, 19.5% of patients
interrupted training because they lacked time for exercise
and planned treatment of gynecological diseases. Further-
more, 42.7% were unable to contract the pelvic muscles.
These changes may be associated with muscle and nerve
damage as a result of childbirth. These patients have been
offered alternative treatments, including UBA injections.
In a systematic review, V. Hoe et al. found that the ef-
ficacy of UBAs at a follow-up of <2 years ranged from
30% to 80% [34]. The efficacy of this therapy may vary
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depending on the composition of the filler used, method
of assessment, severity of urinary incontinence, and age of
the woman [14, 18, 34].

Currently, high-molecular hyaluronic acid cross-linked
with adjuvants is actively used for the treatment of SUL.
It participates in tissue regeneration and repair [22].
Intraurethral injections of high-molecular hyaluronic acid
cross-linked with dextranomer have shown high efficiency.
According to I.A. Apolikhina, 90.3% of patients showed
clinical improvement after 6 weeks of observation when
the filler was used; after 12 months, the effectiveness
decreased by 40% [35]. The use of high-molecular hyaluronic
acid cross-linked with dextranomer has been associated with
urethral pseudocysts and urethral obstruction, necessitating
surgical correction [36]. Consequently, some countries have
ceased the use of this substance.

In this study, the use of paraurethral injections of hyal-
uronic biopolymer cross-linked with 1,4-butanediol diglyc-
idyl ether is an effective treatment for mild SUI in women of
reproductive and perimenopausal age. The effectiveness of
injections was maximum 1 month after the procedure, while
data from urination diaries and cough test results showed
that it was 85.4% and 92.1%, respectively, in the long-term
period after 6 months it was 63.2% and 71.9 % respec-
tively. After 12 months, no SUI episodes were recorded in
36.4% of the patients. No serious complications were noted
during the paraurethral injection of UBAs. Desirable side ef-
fects were observed, which did not necessitate surgical cor-
rection and were resolved within a day after the procedure.

The comparison of the two therapeutic approaches revealed
that paraurethral injections of UBAs were more efficacious in
the treatment of mild and moderate SUI in the immediate
period, 1 month after the procedure. However, regular PFMT
in the biofeedback mode for 12 months increased the positive
effect and demonstrated greater efficiency of the treatment
in the remote period. In contrast to UBA injections, remote
training also contributed to the strengthening of PFMs during
the 6-month follow-up period. The advantages of remote
PFMT in the biofeedback mode include the absence of
complications and the development of the skill of conscious
control of PFM contractions before and during the increase
in intra-abdominal pressure.

Both techniques reduced the discomfort level associated
with symptoms of pelvic floor dysfunction. However, in
the long term, women who underwent remote PFMT with
biofeedback under medical supervision were more satisfied
with the treatment outcomes.

CONCLUSIONS

Injections of high-density hyaluronic biopolymer yielded
rapid and pronounced positive outcomes in the treatment
of SUI and improved the quality of life in the immediate
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period. This treatment is recommended for patients interest-
ed in rapid results and who are aware of the limited duration
of the effect. Regular biofeedback training of the PFMs un-
der the remote supervision of a doctor contributes to better
long-term results. This method is recommended for women
who can contract their PFMs and are ready for regular ex-
ercise.
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AOMOTHUTENIbHASA UHOOPMALIUA

WUcTouHuk duHaHcupoBaHua. lccnenoBaHne BbIMOSHEHO
B paMKax rocyapCTBeHHOr0 3afaHns MUHUCTEPCTBA HayKM M BbIC-
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Hay4HOMY MCCNeoBaHMI0 — roCYAapPCTBEHHBIA PErUCTPaLMOHHLIN
HoMep TeMbl 122041500063-2.

KoHdnuKT uHTepecoB. ABTOpbI AEKIApUPYIOT OTCYTCTBIE SBHbIX
1 NOTEHLMaNbHbIX KOHQMKTOB MHTEPECOB, CBA3aHHbIX C NybnmKa-
LMel HacTOALLLEN CTaTbW.

Bknap aBTopoB. Bce aBTOpbl BHECNM CYLLECTBEHHbIA BKMAM
B pa3paboTKy KOHLENUMW, NpoBeaeHNe UCCNenoBaHMs 1 NOAroToB-
Ky CTaTbM, NPOUM 1 0006punmn huHanbHyto Bepcuto nepen nybnm-
Kaupen.
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