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Correction of urodynamic disorders in women with
genitourinary syndrome using a fractional GO,-laser

V.O. Beniuk, V.M. Goncharenko, M.S. Puchko, A.A. Momot, T.V. Kovaliuk, V.O. Polovynka
Bogomolets National Medical University, Kyiv

This article is devoted to the treatment of urodynamic disorders in women with the genitourinary syndrome by using
a fractional CO,-laser. Nowdays, the development of genitourinary syndrome is an urgent problem among women of
different ages. Genitourinary disorders are a complex of symptoms associated with the development of atrophic and
dystrophic processes in the estrogenic tissues (the urethra, lower third of the uterus, pelvic floor ligaments and muscles).
The objective: to determine the pathogenetic effectiveness of CO, laser in the treatment of urodynamic disorders in
premenopausal women with genitourinary syndrome.

Materials and methods. The study covered 130 female patients with symptoms of the genitourinary syndrome. The
patients were divided into two groups depending on their treatment. The main group consisted of 56 women using CO,
laser therapy. The comparison group consisted of 74 women who were treated with local application of hormone. To
assess the efficacy of treatment and the functional status of the lower urinary tract, a comprehensive pre-treatment and
post-treatment urodynamic examination were performed.

Results. The average age of the patients in the examined groups was 47.2+2.5 years. After the treatment, the urodynamic examination
showed an increase of the maximal intraurethral pressure from 16.8+17.9 to 26.7+21.2 mm Hg in the main group (p<0.01). The
urethral closure pressure increased from 15.3+13.2 to 26.8+18.5 mm Hg (p<0.01). These changes were found upon examination
of the functional length of the urethra, which increased from 2.0+0.3 to 3.0£0.4 cm, and thus reached normative values for healthy
women. At the same time, the pre-treatment and post-treatment indicators did not statistically differ in comparison group.
Conclusions. The results of the study show that the MonaLisaTouch method of laser fractional ablation of vaginal and
vulva epithelium is highly effective compared with local hormonal therapy and can be recommended as a monotherapy for
urogenital disorders and pelvic floor dysfunction.

Key words: genitourinary syndrome, CO,-laser, estriol, urodynamic examination.

Kopekuisa ypoanHamMmidyHMX nopyLleHb Yy XiHOK 3 reHITOypMHapHUM CUHAPOMOM LUJIAXOM
3acTocysaHHsa ¢pakuirinoro CO,-nasepa
B.O. BeHriok, B.M. lnoH4apeHko, M.C. IMy4ko, A.A. MomorT, T.B. KoBaniok, B.O. lNosoBuHka

Crarra mpucBsyeHa KOPeKIlil ypo[MHaMiYHUX IOPYIIeHb y SKIHOK 3 TeHiTOYPUHAPHUM CHH/IPOMOM IIJISXOM 3aCTOCYBAHHS
dpaxmiitroro CO,-masepa. CHOro/Hi PO3BUTOK TeHITOYPUHAPHOTO CHHAPOMY € aKTyaTbHOI0 TPOOIEMOTO Cepert sKiHOK Pi3HOTO BiKYy.
lenitoypunapti posJsaju — 1ie KOMILIEKC CUMIITOMIB, TIOB’I3aHUX 3 PO3BUTKOM aTpodiuHux i AUCTPOohivHUX ITPOIIECiB B €CTPO-
reHO3JIe)KHNX TKAaHUHAX (11iXBa, CeYiBHUK, CEYOBUIT MiXyp, HUXKHS TPETHHA CEYOBO/LIB, 3B I3KU 1 M'S31 Ta30BOTO JIHA).

Mema docaidacenns: Bu3HaveHHs Ta matoreHeTnaHe oOrpyHTyBanis epekruBHocTi Bukopucrants CO,-masepa y JTiKyBanHi
YPOAMHAMIYHIX TIOPYIIEHD Y TAIIEHTOK Y IpeMeHONay3albHIiT Mepiol 3 FeHiTOypHHAPHUM CHHIPOMOM.

Mamepianu ma memoou. O6crexero 130 marieHTOK 3 CHMIITOMAMU TEHITOYPHHAPHOTO CHHAPOMY. 3aJI€KHO Bifl MPU3HAYEHOT
Tepartii ix po3mozisieno Ha ABi rpymu. J[o OCHOBHOT TPyTIH yBIHTIIN 56 JKIHOK, SIKUM 3aTPOTIOHOBAHO TEPATTIIO i3 3aCTOCYBAHHIM
CO,-naszepa. [lo rpynu NOpiBHAHHSA BKIIOUEHO 74 KiHKM, IKUM IPU3HAYA/IM Tepallilo 3 MiCLleBUM 3aCTOCYBaHHAM eCTpioLy.

3 METOIO OIliHIOBaHHST e(heKTUBHOCTI JTIKyBaHHS Ta (DYHKITIOHATBHOTO CTAaHy HUKHIX CEYOBHU/IIIbHUX TIJISIXiB TTPOBOIUIN KOM-
IVICKCHE YPOAUHAMIUHE JOCIIPKEHHA [0 JIIKyBaHHA Ta IiCJI HbOTO.

Pesyavmamu. Cepenniii Bik mamieHToK 06CTEKEHUX IPYIl cTaHOBUB 47,2425 poky. ITic/sg mpoBegeHoro JikyBaHHs 3a JIaHK-
MU YPOIMHAMIYHOTO [OCJIi/KEHHS] B OCHOBHIN IPYTIi Bi/lBHAYEHO 301IBIIIEHHS] MAKCUMATLHOTO BHY TPIlIIHBOYPETPATIBHOTO THCKY
-3 16,8+17,9 no 26,7£21,2 mm Boz.ct. (p<0,01). Tuck 3axpuTTs ceviBnuka 36iapmmses 3 15,3£13,2 10 26,8+18,5 MM Boz.CT.
(p<0,01). [locToBipHi 3miru 3achikcoBaHi 11ij1 Yac K0CTiIKeHH (QYHKITIOHATBHOT TOBKIUHI CeUiBHMKA, siKka 36iabimiach 3 2,0£0,3
10 3,0+0,4 cM, THIM caM¥UM JOCSTHYBIIA HOPMATUBHUX MTOKA3HUKIB TAHOT BETMYIHY JI7IsT 3OPOBUX JKiHOK. Y TOW caMwuii 9ac 1o-
Ka3HUKU B TPYIIi MOPIBHAHHA /10 Ta MiCJI JIKYBAHHA CTATUCTUYHO HE BiJIPI3HAINCD.

3axatouenns. Pe3yibraty JOCIIKEHHS CBIUATD, [0 METOJ JIa3epHOi (hpakiliiiHoi abJisiilii BariHaJIbHOTO eMiTeio Ta ByJIbBU
MonaLisaTouch € BucokoeheKTHBHIM MOPIBHSAHO 3 MiCIIEBOIO TOPMOHATIBLHOIO TEPAITEIo i MoKe OYTH PEKOMEHI0BAHUH SIK
MOHOTEepaIlis yPOTiHEKOJIOTIYHNX PO3JIa/IiB Ta ANCPYHKITIT TA30BOTO JHA.

Kantouoei cnoea: zenimoypunaphuii cundpom, CO2-1asep, ecmpiol, ypoounamiune 0ocuioxncens.

Koppekuuns ypoanHamMumuecknx HapyLeHUi y XXeHLWMWH C FreHUTOYPUHaPHbIM CUHAPOMOM NyTEM
npumeHeHus ¢ppakunoHHoro CO,-nasepa
B.A. BeHiok, B.H. loH4yapeHko, M.C. lly4ko, A.A. Momor, T.B. Kosamok, B.A. lNosioBuHka

CraTbs 1ocBsIeHa KOppeKIu yPoAMHAMUYeCKUX HApYIIeHNH Y KeHIIIUH € TeHUTOYPUHAPHBIM CHH/IPOMOM I1yTeM ITpUMeHe-
1 ¢paknmonnoro CO,-masepa. CeronHs pasBUTHE TCHUTOYPHHAPHOTO CHHAPOMA ABJIACTCS aKTyalbHOMN mpobemMolt cpean
SKEHIIIH BCEX BO3PACTOB.
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l'eHnTOypUHApHBIE PACCTPOICTBA — 3TO KOMILIEKC CUMIITOMOB, CBSI3aHHBIX C PAa3BUTHEM aTPO(MUUECKUX U AUCTPODUIECKUX
IIPOIIECCOB B 3CTPOTEH3aBUCUMBbIX TKaHAX (BJlarajuile, MOYerCIlyCKaTeIbHbIH KaHasl, MOUY€BOii ITy3bIpb, HUKHSIS TPETh MOYe-
TOYHHMKOB, CBS3KH U MBIIIIIBI TA30BOTO IHA).

Ilenv uccnedosanus: onpeseienye 1 natorenerudeckoe obocuosanue ahdexrusnocru ucnosbsosanus CO,-mazepa B Jede-
HUW YPOANHAMMYECKUX HAPYIIEHUH Y TAIIMEHTOK B IPEeMEHOIAY3a/bHbII 1€PUO/L C TEHUTOYPUHAPHBIM CHIPOMOM.
Mamepuanvt u memoodwvt. O6cienosaro 130 nanKMEeHTOK ¢ CUMIITOMaMU TeHUTOYPUHAPHOTO CUHApPOMa. B 3aBucumMocTu
OT HA3HAYEHHON TepaIu UX PACIpeeeHo Ha ABe TPYIITbl. B OCHOBHYIO TPYIIITY BOULTH 56 sKEHIUH, KOTOPBIM MPE/TO-
sxeHo repanuio ¢ npumenennem CO,-nmasepa. B rpyniy cpaBHenyus Bouin 74 ;KeHIIMHbI, KOTOPbIM HazHayalu TePAIUIo C
MECTHBIM npuMenenneM actpuosa. C 1esnbio oneHku ahGHeKTUBHOCTH JedeHus 1 PyHKIMOHAIBHOTO COCTOSHUS HUKHUX
MOYEBBIBOISIIINX MyTeH MPOBOININ KOMIIJIEKCHOE YPOJIUHAMUYCCKOE UCCIEJI0BAHNE 10 JIEUEHUS U 110CJIe HEeTO.
Pesynavmamot. Cpejinuiii BO3pacT NaueHToK 00Cae[0BaHHbIX TPYIIT cocTaBui 47,2+2,5 roza. Tlocsie mpoBeeHHOTO JIedeH st
10 JIAHHBIM YPOJMHAMUYECKOTO UCCJIEIOBAHNS] B OCHOBHOI IPYTITIe OTMEUEHO YBETHUEHe MAKCUMAIbHOTO BHYTPUYPETPAJIb-
Horo maBienns — ¢ 16,8+17,9 no 26,7£21,2 mm Bog.cT. (p<<0,01). /laBjieHne 3aKpbITHS MOYEHCITYCKATEJIBHOTO KaHAJIA YBeJIU-
qusioch ¢ 15,3£13,2 no 26,8+18,5 mm Boj.ct. (p<0,01). /locToBepHbie n3MeHeH s 3aDUKCUPOBAHDI TP UCCIEI0BAHUN (DYHK-
IIMOHATBHON JITMHBI MOYEHCITYCKAaTeIbHOTO KaHama, KoTopas yseanyumaach ¢ 2,0£0,3 go 3,0+0,4 cm, TeM caMbIM JJOCTUTHYB
HOPMAaTHBHBIX [TOKa3aTeJIeH JIaHHON BeJIMYUHBI JIJISE 37I0POBBIX JKEHIIUH. B TO jke BpeMs IIoKaszartesiu B rpyIiie CPaBHEHUS 10 1
MOCJIE JIEYEHUS CTATUCTHYECKN He OTINYAJINCD.

3axarouenue. Pe3ynbTaThl HCCIEIOBAHNS TTOKA3BIBAIOT, YTO METO/ JIa3epHOH (GPaKIIMOHHOM abJIATINN BATMHATIBHOTO ITHTE-
sst v By ibBbl MonaLisaTouch siisiercst BoICOKO3(D(MEKTUBHBIM 110 CPABHEHIIO C MECTHOI TOPMOHAJIBHOI Teparueil u MosKeT

6bITh PEKOMEH/IOBAH B KAYECTBE MOHOTEPAIIUHN YPOTHHEKOJIOTHYECKUX PACCTPOUCTB U ANCHYHKIIUI TA30BOTO JIHA.
Kniouegvte cnosa: eenumoypunapnoiii cundpom, CO,-nasep, scmpuoi, ypoounamuueckoe ucciedosanue.

he Genitourinarysyndrome(GS)isacomplexofsymptoms

that manifest as a dysfunction in the genitourinary system
in women after 45 years. The development of this pathology
is primarily associated with a decrease in the content of
estrogens and other important sex hormones. According
to WHO data, the complex of GS manifestations includes
changes in the external genitals, vagina, urethra and bladder,
manifested by atrophic cystourethritis, genital prolapses,
urinary incontinence, dyspareunia and vulvovaginal atrophy
[1,3,5,6,21,29,32-34].

The clinical picture of atrophic cystourethritis (AC)
is represented by cystalgia, frequent urination, nycturia
and urinary incontinence [7, 8, 28]. The main common
complaints of patients with vulvovaginal atrophy (VVA)
and AC are itching, burning, dryness, vaginal discomfort,
dyspareunia, bleeding from the vagina during or after
sexual intercourse, pain and burning during the process
of urination, frequent urination, nycturia, recurrent
infections of the urogenital tract and urgent urges to
urinate. As a rule, complaints are persistent and progress
over the time [9, 11, 15, 17, 26, 30-32].

Along with GS, women of this ages often suffer from
genital prolapse (GP), which is the result of the pelvic floor
muscles and ligaments failure due to the lack or destruction
of collagen fibers [9, 10]. Other possible factors for the GP
occurrence include: pregnancy and childbirth, pathology
of the uterine ligaments, chronic intra-abdominal pressure
increase, hypoestrogenia, violations of the innervation and
circulation of the pelvic floor, biochemical changes in the
perineal tissues and genetic predisposition. Anterior vaginal
wall prolapse is often accompanied by the urinary system
functional disorders [11].

One of the most relevant and common genitourinary
disorders is urinary incontinence (UT). This problem can occur
in women as an independent disease or as a GP complication.
According to the pathogenetic mechanisms UT is divided into
3 types: stressful, imperative and mixed. The prevalence of this
pathology in the population is 30—50% and it negatively affects
on the life quality of female population [11-13].

In 50-70% of cases, vulvovaginal disorders are combined
with cystourethral atrophy, that is explained by the
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presence of estrogen receptors in all pelvic organs, including
ligaments and pelvic floor muscles. The estrogen deficiency
leads to thinning of the squamous epithelium, reduction of
lactobacilli number and vaginal pH increase which causes
a vaginal biocenosis violation and supports a recurrent
inflammatory reaction. Therefore, with an estrogen level
decrease the following characteristic symptoms of atrophic
changes appear. These symptoms do not pass over the time
and lead to pelvic organs disorders [12—14].

Today, the main link in GS pathogenesis is considered
to be undifferentiated connective tissue dysplasia
(UCTD), which is manifested by a decrease in strength
and a violation of the structure of the main components
of connective tissue. The UCTD is manifested by the
external phenotypic signs of connective tissue dysplasia,
but are not included into one of the known syndroms of
connective tissue pathology [2, 13, 15].

Today, the connective tissue dysplasia is understood as a
violation of its development, which is characterized by defects
in the main substance and fiber. Among the main causes of the
UCTD are changes in the rate of synthesis and construction
of collagen and elastin, the synthesis of immature collagen,
violation of the structure of collagen and elastin fibers due to
their insufficient lumbar stitching [2, 13, 15]. Collagen acts as the
main protein of the extracellular matrix and connective tissue. In
humans, about 50 genes have been identified that encode various
types of collagen and form 19 types of collagen fibers [2, 3].

Thus, the main links in GS pathogenesis include: thinning
and violation of the proliferation of the vaginal epithelium
and urothelium, deterioration of blood supply, changes in
the synthesis and exchange of collagen in the ligamentous
apparatus of the pelvis, atrophy of myofibrils and violation
of the anatomical location of the urinary system. All the
above mentioned processes lead to the formation of atrophic
changes in the urogenital tract epithelium [2].

Various conservative and surgical methods are used
in GS treatment. The literature review indicates that the
effectiveness of pharmacological agents in GS treatment
is approximately 40—50%, but it has a short-term effect
in most cases and can be achieved mainly in mild forms of
GS [4, 5, 15, 16, 18, 24]. At the same time, side effects and
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incompatibilities with a number of other drugs limit the
possibility of their use [4, 15].

Currently, for the correction and treatment of GS, drugs
containing estriol — a natural estrogen synthesized in the
human body, and has a selective effect on the state of the
urogenital diaphragm are widely used [12, 14, 22, 25-27].
However, given the increased risk of developing cancer,
including breast cancer in this age group of women, the
North American Menopausal Society and the International
Society for the Study of Women’s Sexual Health advises
to limit the systemic use of estrogen medications that can
act as an etiopathogenic treatment. At the same time, the
society emphasizes the relative safety of local estrogen forms
application in order to reduce and prevent GS symptoms.
The use of estriol drugs helps to restore the physiology of
the urogenital tract: vaginal epithelium, connective tissue
elements of collagen and elastin [21].

The positive effect of estriol medications is realized by
selectively acting on the urogenital tract, restoring normal
microfloraand physiological pH value of the vaginal contents,
improving the proliferation of the mucous membrane of
the external genitals, reducing the possibility of urogenital
infections and preventing the urinary incontinence |2, 32].

Physical therapy improves the contractile function
of the pelvic floor muscles, eliminates a “gapping” effect
of the perineum and restores an obturation function.
However, physical therapy has almost no effect on the
vaginal walls prolapse, whereas only the pelvic floor and
lower third of the vagina are trained [5].

Atthesame time, none of these methods contributes
to the complete disappearance of Ul stress symptoms,
and the frequency of relapses after the disease is high,
which forces a woman to long-term monitoring and
treatment, significantly impairing their life quality
[4, 15]. The search for alternative treatment methods
led to the development and implementation of the
new technology for GS correction which is based on
the use of laser energy [19, 20, 21, 29, 34].

It should be noted that currently more and more
information about the prospects of using minimally
invasive laser technologies in urogynecology is being
accumulated. But the information about its clinical
effectiveness and safety in the treatment of UT stress in
women are provided only in a few sources [4, 15, 19-21,
23]. Structural mechanisms of the therapeutic effect of
laser radiation on the morpho-functional state of the
vaginal walls after treatment with laser technologies
remain insufficiently studied. Information about these
mechanisms is provided only in selected publications [4,
33, 35]. This determines the prospect of further research
in this area and the purpose of our research.

The objective: to determine and justify
pathogenetically the effectiveness of CO2-laser
application in the complex treatment of genitourinary
syndrome in perimenopausal period patients.

MATERIALS AND METHODS
In order to achieve the purpose, a prospective
examination of 130 women at the age of 45-55 years
who were treated in the Gynecological Department
No. 2 of the Kyiv City Maternity Hospital No. 3 and
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in the Medical center «Academy of Your Health»
with manifestations of genitourinary syndrome, was
conducted. All women were divided into two groups
depending on the prescribed therapy. The main
group consisted of 56 premenopausal age women with
genitourinary syndrome, who were offered the therapy
with the CO2-laser application. Proposed laser therapy
involved 4 sessions performing at an interval of 30—
45 days with a laser power of 40 W, exposure time of
1000 MS and the distance between points-1000 microns.

The comparison group was formed by 74 women
with genitourinary syndrome manifestations, who were
intended only for therapy with local estriol application at
the rate of one application of cream per day for a month,
followed by further dosage reduction to one application
twice a week for 7 months. The total duration of treatment
for women in both groups was 8 months.

The criteria for inclusion in the research were the
age of the women (between 45 and 55 years), GS clinical
manifestations and the absence of acute extragenital
pathology.

The criteria for exclusion from the research were
epilepsy and mental disorders, acute pelvic inflammatory
processes, sex transmitted diseases, vaginal wall prolapse
of the 3rd grade and uterine prolapse, pregnancy and
postpartum period, menstruation and cancer.

All patients before treatment had a set of examinations,
including gynecological examination, cytological smear
examination, ultrasound examination of the pelvic organs,
pH-metry and Femoflor Screen testing. In the presence
of GP, the severity of anterior and posterior vaginal walls
prolapse was determined in the gynecological chair, and a
cough test was performed.

To assess the functional status of the lower urinary
tract, a comprehensive urodynamic examination (maximal
intraurethral pressure, urethral closure pressure, functional
length of the urethra) was performed. The efficacy of
treatment was assessed before and after treatment based
on the urodynamic data.

RESULTS

Both patients of the main and the comparison groups
were comprehensive according to the place of residence,
family and social status. That allowed to judge only
the differences due to the method of stressful urinary
incontinence treatment.

The average age of patients in the examined groups
was 47.2+2.5 years, but their structure was significantly
dominated by women over 52 years old.

After the treatment according to the urodynamic
examination, the maximum intraurethral pressure
increased from 16.8+17.9 to 26.7+21.2 mm Hg in the main
group (p<0.01). The urethral closure pressure increased
from 15.3+13.2 to 26.8£18.5 mm Hg (p<0.01). These
changes were found upon examination of the functional
length of the urethra, which increased from 2.0+0.3
to 3.0+0.4 cm, and thus reached normative values for
healthy women. At the same time, the indicators in the
pre-treatment and post-treatment comparison groups did
not statistically differ. The results of the intra-urethral
pressure profile are presented in table.
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Results of urethral profilometry before and after treatment, Mxs

Before treatment After treatment
Indicators
Main group Comparison group Main group Comparison group
Maximum intra-urethral pressure, mm Hg 16,8+17,9 16,6%+18,1 26,7+21,2** 17,6+18,2°
Urethral occlusion pressure, mmHg 15,3+13,2 15,8+14,1 26,8+18,5** 18,8%£15,2°
Functional urethral length, cm 2,0+0,3 2,0+0,3 3,0+0,4* 2,5+0,4°

Note: — * Statistically significant differences in outcomes before treatment, p<0.05 (t-Student’s test);
— ** statistically highly significant difference from the pre-treatment results, p<0.01 (t-test);
— © statistically insignificant differences in comparison to the pre-treatment results, p>0.05 (t-test).

CONCLUSIONS ethiopathogenetic mechanisms of the syndrome com-

The inclusion of CO2-laser therapy to the complex treat- plex.
ment of genitourinary syndrome can significantly reduce the Thus, the results of our study show that the MonaL-
manifestations of genitourinary disorders, which is confirmed isaTouch laser fractionated ablation of the vaginal epithe-
by urodynamic examinations before and after treatment. lium and vulva is highly effective compared to local hor-

The positive therapeutic result of the CO2-laser, monal therapy and can be recommended as a monotherapy
from our point of view, occurs due to the effect on the for pelvic floor dysfunction.
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