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Abstract

In the structure of female infertility, one of the important causes is the uterine factor of
infertility, namely, uterine leiomyoma, which is diagnosed in 13.3-24.0% of cases and leads
to loss of reproductive function and pregnancy pathology.

Aim of research: to increase the incidence of pregnancy in infertile women with
uterine leiomyoma by analyzing the main factors in the development of this pathology and
optimizing the treatment and prevention complex.

Material and research methods. A randomized clinical trial was performed among

175 (29.0%) women of reproductive age with a UL diagnosis, and the control group (CG) of
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32 somatically healthy women with normal menstrual and reproductive functions, who were
divided into the following groups: Main Group A (MG) — 137 women with UL, who were
further divided into subgroups for evaluation of the treatment: subgroup Al — 55 women with
UL after laparoscopy and hysteroscopy with the proposed treatment complex (TC), subgroup
A2 — 45 women with UL after hysteroscopy and TC, subgroup A3 — 37 women with UL and
the proposed drug treatment without surgical removal of UL; comparison group B — 38
women with UL and conventional treatment.

Results. The age of the examined patients was (33.9 + 7.8) years (26—42 years), BMI -
(23.5£5.2) kg/ m?, AMH — 1.8 ng / ml (0.4-5), 2 ng / ml). The duration of infertility was 2—
15 years on average (5.4 + 0.5 years). Primary infertility was diagnosed in 43 patients
(24.5%), and secondary — in 132 women (75.5%). 93 (53.7%) women developed
hypermenorrhea, of which one in three indicated a history of anemia. 31 (17.7%) women
complained of algodysmenorrhea; in 43 (24.6%) women, dysmenorrhea occurred after the
appearance of uterine fibroids, and 23 women (13.2%) had irregular menstruation.

During hysteroresectoscopy, single submucosal nodes “on the pedicle”, which had
clear contours, a rounded shape, a dense consistency, and deformed the uterine cavity, were
found in 71 (40.8%) patients. Of these, 51 (71.8%) nodes were whitish in color with isolated
small hemorrhages, and in the remaining 20 (28.2%) cases, the nodes were covered with a
lace of stretched and altered blood vessels.

Analysis of the location and size of the nodes revealed that in every third patient (25
patients, 35.2%) the size of the node was about 2.5 cm, in every fourth (19 patients, 26.7%)
nodes were up to 4 cm, in other patients (27 patients, 38.0%) the nodes were up to 5 cm and
greater in size

Interstitial-submucosal myomas with a combination of subserous nodes were
diagnosed in 104 (59.2%) of the examined women and visualized as a bulge of one of the
uterine walls.

During hysteroresectoscopy, we visualized endometrial hyperplasia in 89 (50.8%)
patients, which was subsequently confirmed histologically in 67 (38.3%) women, and
secretory transformation of the endometrium in the remaining 22 (12.5%). In 22 (12.6%)
patients, we observed hysteroscopic signs of chronic endometritis; this diagnosis was also
confirmed morphologically, which was manifested by uneven thickening of the endometrium
and micropolyps.

The use of our improved algorithm of rehabilitation measures allowed to reduce the

period of menstrual bleeding in 42 (48.8%) women in group A2, which was 1.3 times more
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effective than in the comparison group and 1.4 times more effective than in patients of group
A3. Menstrual discharge was 1.9-fold and 1.8-fold lower compared to A1 women who
refused surgery and 1.2-fold lower than in the comparison group. The effectiveness of the
proposed treatment was analyzed, and the frequency of pregnancy was evaluated; findings
indicate that the highest efficiency was observed in women of group A2 — 31.1% of cases,
which was 2 times higher than the comparison group and 2.3 times higher than in group A3.

Conclusion. Uterine leiomyoma is mainly the cause of infertility due to a mechanical
factor. Laparo- and hysteroresectoscopy is the optimal method of pre-pregnancy treatment for
women with uterine leiomyoma who are undergoing infertility treatment with assisted
reproductive technologies. Laparo- and hysteroresectoscopy is an organ-sparing operation that
has a number of advantages: easy postoperative period, no adhesions, which, in turn,
increases the frequency of pregnancy and reduces premature delivery.

Key words: uterine leiomyoma; laparo- and hysteroscopy; controlled ovarian

stimulation; assisted reproductive technologies.

MEHE/UKEMEHT JIEYEHUWSA )KEHIIIWH C BECIIVIOJAUEM HA ®OHE
MHUOMBI MATKHA B ITPOI'PAMME BCIIOMOI'ATEJIBHBIX
PEITPOJIYKTUBHBIX TEXHOJIOT U

C. B. Xmuib, 10. b. /Ipo3noBcbka

Pe3rome

B cTpykType keHckoro Oecrionvs OJHOM M3 BaXXHBIX NMPUYMH CUUTAIOT MATOYHBIN
dakrop Oecrioaus, a UMEHHO, JISHOMUOMY MaTKH, KOTOpas quarnoctupyercs B 13,3-24,0% u
BEJIET K MOTepe PENpOAYKTUBHON (YHKIIMU U MATOJIOTUU OEPEeMEHHOCTH.

Lenp mucciaenoBaHusi: TOBBICUTH YaCTOTy HACTYIJICHUS OEpEeMEHHOCTH Y
O€CIIOIHBIX KEHIIUH C IEHOMUOMOM MaTKH MyTEeM aHaln3a OCHOBHBIX (PAKTOPOB Pa3BUTHUS
JAHHOW MATOJIOTUHU U ONTHUMH3AINH JIe4eOHO-TPOPUIAKTUYECKOTO KOMILIEKCA.

Marepuansl W MeToAbl. PaHIOMU3MPOBAHHOE MPOCHEKTUBHOE KIMHHYECKOE
uccnenoBanue mnposereHo cpean 175 (29,0%) sKeHIIMH penpogyKTUBHOTO BO3pacTta, Y
KoTopbIXx auarHoctupoBad JIM u koHTponbHas rpymnma (KI') 32 comatudecku 310pOBBIX
KEHIIMH C HOPMAIBbHON MEHCTPyaldbHOM U PENPOAYKTHBHOW (PYHKIIUH, KOTOpBIC OBLIN
paznenensl Ha crienyromue rpynmbl: ocHoBHast (OI') A rpynma - 137 xenmun ¢ JIM, kotopas

B JIAJbHEWINIEM JJisi OLIEHKH IPOBEIEHHOTO JIeYeHHUs paszfjenieHa Ha moarpynmel Al - 55
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xeHuH ¢ JIM mocie nanapo- U TUCTEPOCKOIHMH C MPEII0KEHHBIM JIe4eOHBIM KOMILIEKCOM
(JIK), A2 - 45 xenmms ¢ JIM nocne ructepockonuu u JIK, A3 - 37 ¢ JIM u npeioxKeHHbIM
MEJIMKaMEHTO3HBIM JiedeHrueM Oe3 onepatuBHOro ynainenus JIM; cpasuenus (CI') rpymma -
38 sxeHiuH ¢ JIM 1 001enpUHSTHIM JIEHEHUEM.

PesyabTaTel. Bo3pacT 00cneoBaHHbBIX ManueHToK coctaBmi (33,9 + 7,8) rona (26-42
aer), UMT - (23,5 + 5,2) xkr / Mm%, AMI - 1,8 ng / ml (0,4-5 2 ng / ml). [IpogokuTensHOCTD
Oecronus - 2-15 nmet B cpenrem (5,4 £+ 0,5) rona. [lepudnoe Gecruioque AHArHOCTHPOBAHO
B 43 mammenrtok (24,5%), a BropuaHoe - B 132 xenmuH (75,5%). B 93 (53,7%) xeHIuH
MpOSIBIIATIaCh TUIIEPMEHOpesi, M3 HHX, y KaXJOW TpeTbell AMarHOCTUpPOBAHA AaHEMHUS B
anamuese. Ha anpromucmenopero xkanoanochk 31 (17,7%) sxkeHmuH, mpudeM aucmeHopes 43
(24,6%) BO3HHMKJIA TOCJE TMOSBICHUS MHOMBI MAaTKH, HEPETYJISpHbIE MEHCTpyauuun - y 23
xenmuH (13,2%).

B 71 (40,8%) manueHTOK BO BpeMs IPOBEACHUS THCTEPOPE3EKTOCKONH OOHAPYKUITU
€IMHUYHBbIE CYOMYKO3HBIE Y3JIbl «HAa HOXKE», KOTOphlE MMEIH YeTKHE KOHTYpBI, KPYIIyIO
¢dbopMy, MIOTHYIO KOHCHUCTEHIIHIO, JeQOopMUpOBaIM MonocTh Matku. U3 Hux B 51 (71,8%)
y37b6l UMETU OenoBaThli LBET C PEAKHMMH MEJIKUMH KPOBOUZIMSHHUAMH, B ocTaBmiuecs 20
(28,2%) ObLIM TOKPBITHL KPY>KEBOM PACTAHYTHIX U M3MEHEHHBIX KPOBEHOCHBIX COCY/IOB.

[IpoBeneHHbI aHAMN3 JOKATU3AUA W PAa3MEPOB Y3JI0B OOHAPYKHII UTO y KaXIOU
TpeTbelt mauuenTku 25 (35,2%) pa3mep y3i1a cocTaBUil OKOJIO 2,5 ¢M, B Kax 1011 ueTBepToit 19
(26,7%) 6611 10 4 cM, B npyrux 6osbHbIX 27 ( 38,0%) pa3mepsl 110 5 cM u 6oree.

NuTepcTuiinanbHbIA-TIOICIU3UCTBIE C COUETAaHUEM CYOCEPO3HBIX MUOMATO3HBIE Y3JIbI
Oobutn auarHoctupoBanbl y 104 (59,2%) oOcnenyeMbIX SKEHIUH U BU3YaTU3UPOBAINUCH Kak
BBINISTYMBAHKIE OJHON M3 CTEHOK MATKH.

Bo Bpems mpoBeneHUs THCTEPOPE3EKTOCKONMH MbI BU3yaiu3upoBaiud B 89 (50,8%)
TUMEPIIa3ui0 SHAOMETpUs, KOTOpylo B pnanbHedmem y 67 (38,3%) skeHmuH ObUIO
MOATBEPKIEHO THUCTOJIOTUYECKH, Yy ocTambHbix 22 (12,5%) Obuia cekpeTopHas
Tpancopmanusi sHIoMmeTrpus. B 22 (12,6%) kpome THCTEPOCKOTMMYECKUX KapTUHBI
XPOHUYECKOTO 3HJOMETpUTa OBLI Takke MOATBEP)KJIEH STOT JAMArHo3 MOp(oIornyeckH,
KOTOPBIA TPOSIBISUICS. HEPAaBHOMEPHBIM YTOJIIEHUEM DSHIOMETPHUS, MHUKPOINOJIUNAMU U
CUMIITOMOM «MAaHHOUW KPYIIbI»).

Hcnonb3oBaHue YCOBEPIIEHCTBOBAHHOTO HAMH aQITrOpUTMa peabUIUTAIIMOHHBIX
MEpPOIIPUATHI TO3BOJISIET COKPAaTUTh CPOK MEHCTPYaJbHOrO KpoBoTeueHus y 42 (48,8%)
cllyyaeB KeHIUH rpynmnsl A2, 9ro B 1,3 pasza adpdexkTuBHee yeM B rpymme cpaBHeHus u B 1,4

pasa 1Mo cpaBHEHHIO ¢ mauumeHTkamu Tpynnsl A3. B 1,9 pasa ymenbimeHo oObeMm
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MEHCTpYaJIbHbIX BblAeNIeHUH y >keHIMH A2 u 1,8 pasa Al mo cpaBHEHUIO C >KEHIIMHAMH
rpynnbsl A3, KOTOpble€ OTKAa3ajJuChb OT OINEpaTHMBHOIO JeuyeHus U B 1,2 pa3za B rpymnmne
cpaBuenus. [IpoBenenubii aHamu3 3(p(HEeKTUBHOCTH MPEATOKEHHOTO JICUCHHS U OLIEHEHBI
4acTOTy HACTYyIUIEHUS OEpeMEeHHOCTH, B pe3yibTaTeé KOTOPOro camas  BbICOKas
3¢ deKTUBHOCTh HAOMOMaeTCs Y )KeHIuH rpynmbl A2 - 31,1% ciaydae, B 2 pa3a 0oJbIie ¢
IpyNIoi cpaBHEHMs U B 2,3 pasa ¢ rpymnmnoi A3.

BoiBoabl. JlelfioMnomMa MaTku B OCHOBHOM SIBJISIFOTCSI MIPUYMHOMN OECIIONUS 32 CUET
MexaHuyeckoro ¢akropa. Jlamapo- M TUCTEPOPE3EKTOCKOIUS SBISETCS ONTUMAIbHBIM
METO/I0M IPErpaBUIapHOM MOJrOTOBKH Y KEHIIHUH C IEHOMUOMON MaTKH, KOTOPbIE IPOXOIST
nedyeHne Oecrulogusi IMyTeM  MCIOJb30BaHUS  BCIIOMOTATENbHBIX  PEMPOJYKTUBHBIX
TEXHOJIOTMH. Jlarmapo- ¥ rucTepope3eKTOCKONUS ABIIETCS OPraHOCOXPAHSIOIIEH ONepanuen,
UMeeT psJ NPEUMYIIECTB: JIETKUH TOCIEONEPalMOHHbBII MEePHOJ, OTCYTCTBHUE CIIA€YHOTO
mporecca, 4To, B CBOIO OdYepelb, IOBBIIIAET YacTOTy HACTYIUIEHUS M YMEHbIIAET
HEBbIHAIIMBAHUS OEPEMEHHOCTH.

KiroueBble ciaoBa: JieliOMMOMAa MATKH; Jiallapo- M T'MCTEPOCKOIMSA;
KOHTPOJIMpYeMasl CTHUMYJAUHMA SUYHUKOB, BCIOMOraTejbHble pPenpoiyKTHBHbIE

TEXHOJIO0I'MH.

The connection of the publication with scheduled research. This paper is part of the
research by TNMU departments under the title “Clinical and pathogenetic aspects of
diagnosis, treatment and prevention of complications in women with reproductive dysfunction
and concomitant somatic extragenital pathology”, state registration No. 0116u003909.

Introduction

The analysis of publications by Ukrainian and foreign researchers shows that infertile
marriages make up from 10.0 to 20.0% [1, 2, 4]. In the structure of female infertility, the
uterine factor is one of the leading factors in the development of both secondary and primary
infertility. The most common pathology that affects female reproductive function and
pregnancy is uterine leiomyoma (UL), which occurs in 13.3-24.0% [1, 3, 5]. The frequency
of UL significantly increases to 35.0-45.0% in women after 35 years, with internal
endometriosis increasing to 8-10% and endometrial hyperplasia to 10%. The main triggers of
UL growth are the imbalance in the hypothalamic-pituitary-ovarian system due to changes in
the levels of FSH, LH, prolactin, progesterone, and estrogen; and the reduction in the uterus
response to the influence of steroid hormones due to changes in the formation of local

autonomous mechanisms of growth support [2, 6, 8]. Clinical studies demonstrating that
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reproductive function is restored in 30.0 — 37.0% of patients after myomectomy indicate that
UL plays a leading role in the genesis of infertility due to the location of nodes near the tubal
angles of the uterus and deformation of its cavity [2, 7, 9, 10]. To date, the issue of the
optimal method of treatment for women with uterine leiomyoma and unrealized reproductive
potential has not been reliably resolved. Thus, the study of modern methods of surgical
treatment of patients with this tumor process constitutes an urgent task of obstetrics,
gynecology and reproductive medicine.

Aim of research: to increase the incidence of pregnancy in infertile women with
uterine leiomyoma by analyzing the main factors in the development of this pathology and
optimizing the treatment and prevention complex.

Materials and research methods

A randomized clinical trial was performed during 2014 — 2020 at the Medical Center
“Clinic of Prof. Stefan Khmil”. During stage I, the analysis of outpatient histories of 603
women of reproductive age with operations on pelvic organs was carried out; further, 175
(29.0%) women of reproductive age with a UL diagnosis, and the control group (CG) of 32
somatically healthy women with normal menstrual and reproductive functions were included
in the prospective analysis. The above women were divided into the following groups: Main
Group A (MG) - 137 women with UL, who were further divided into subgroups for
evaluation of the treatment: subgroup Al — 55 women with UL after laparoscopy and
hysteroscopy with the proposed treatment complex (TC), subgroup A2 — 45 women with UL
after hysteroscopy and TC, subgroup A3 — 37 women with UL and the proposed drug
treatment without surgical removal of UL; comparison group B — 38 women with UL and
conventional treatment.

All patients underwent detailed traditional clinical and laboratory gynecological
examinations in accordance with the local protocols approved in the clinic for the
management of patients with uterine infertility and Order of the Ministry of Health of Ukraine
of 09.09.2013 No. 787 “On approval of the procedure for Assisted Reproductive
Technologies in Ukraine”.

A thorough clinical and laboratory examination was conducted, and the gynecological
history of patients was studied, including previous surgeries on the pelvic organs and the
infertility interval. All data were entered in the personal electronic card of each patient.

The size of the fibroids did not exceed 3-5 cm in diameter; all women had a deformed
uterine cavity and a history of unsuccessful attempts at in vitro fertilization. All patients in the

main group were offered hysteroresectoscopy as treatment and preparation for assisted
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reproductive technology programs, but patients in subgroup A3 refused surgery. Women with
submucosal-intramural myomas were hormonally prepared with gonadotropin-releasing
hormone agonists (intramuscular Diferelin 3.75 mg once every 28 days for 3 months) before
myomectomy. The purpose of preoperative treatment is to reduce the size of the node (30-
40%), with the node being “pushed” into the uterine cavity.

Samsung (Medison) SonoAce X8 and Voluson E8 Expert from GE (USA) were used
for ultrasound examination of the pelvic organs. Hysterosalpingography (HSG) X-ray was
performed with a digital angiographic device Multistar (Siemens, Germany) with photographs
of the movement of contrast in the uterine cavity and fallopian tubes. The examination was
performed in the first phase of the menstrual cycle (7-11 days) using contrast agents Echovist-
300.

Magnetic resonance imaging was done on a magnetic resonance tomograph Siemens
1.5 T MAGNETOM Avanto (Germany) using T1 and T2 weighted images, pulse sequences
Turbo SpinEcho, HASTE (Half Fourier Acquisition Single Shot), and FLASH (Fast Low
Angle Single Shot). The surgical treatment, i.e., laparoscopy and hysteroscopy, was
performed in the main and comparison groups using the equipment manufactured by Karl
Storz (Germany) according to the conventional method (Khmil, S.V., 2014), with subsequent
pathohistological and immunohistochemical testing of the obtained material.

In this study, standard clinical and laboratory examinations were used according to the
regulations (local orders) for outpatient and inpatient obstetric and gynecological care before
and after myomectomy. The consequences of surgical treatment of UL and the postoperative
functions, namely, menstrual, sexual, and reproductive functions, were evaluated.

Common rehabilitation measures: traditional antibacterial therapy, nonsteroid
analgesics; 2 months before surgery and one month after surgery — one of the GnRH agonists
according to the order of the Ministry of Health of Ukraine No. 582 of 15.12.2003 on
approval of the clinical protocol “Leiomyoma of the uterus”.

Statistical research methods were applied using the licensed software program
Statistica (version 10; Statsoft, USA). Traditional methods of parametric statistics (average
value, error of average value) were used to process quantitative values. Significance of
differences between group means was calculated based on Student’s criterion for the level of
statistical significance: p <0.05 (x = 95%).

Findings and discussion

The age of the examined patients was (33.9 + 7.8) years (26 — 42 years), BMI - (23.5 +
5.2) kg / m?, AMH — 1.8 ng / ml (0.4 — 5), 2 ng / ml). The duration of infertility was 2 — 15
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years on average (5.4 + 0.5) years. Primary infertility was diagnosed in 43 patients (24.5%),
and secondary — in 132 women (75.5%) (Fig. 1). The mean age of onset of menarche was
(13.0 £ 0.5) years and was characterized by a regular menstrual cycle. Married couples with
male infertility factor were not included in this study.

INFERTILITY

B Primary

B Secondary

Fig. 1. The structure of infertility in the examined patients

After analyzing the social status of the examined women, we found that in the main
group employees made up 37.2 + 3.9%, housewives — 40.5 + 3.6%, workers —11.8 = 2.6%,
students — 10.5 £ 2.5%. In the control group, employees accounted for 52.0 + 7.1%,
housewives — 28.4 £ 6.4%, workers — 10.2 + 4.5%, students — 9.4 £+ 4.1%.

We studied the frequency of extragenital pathology (Fig. 1), where the most common
pathology was that of the endocrine system, the structure of which was dominated by thyroid
disease, which, in fact, is a reasonable figure, because the examined women live in an
endemic iodine deficiency area. The incidence of anemia was high at 19.7% in the main and
18.4% in the comparison group, with half of the patients indicating a history of two or three
courses of anti-anemic therapy. Respiratory diseases made up 17.5% and 18.4% (chronic
rhinitis — 9.1%, chronic tonsillitis — 5.8%); diseases of the gastrointestinal tract affected
16.0% and diseases of genitourinary system — 10.3% of the examined women. One in ten
patients was diagnosed with overweight. Thus, extra-genital pathology was found in half of
the patients, while every third of them had a combination of 2 or 3 nosologies.

On average, the menstrual cycle lasted 28.5 + 2.1 days (from 22 to 40 days) and in 152
(86.8%) women it was regular. 93 (53.7%) women developed hypermenorrhea, of whom one
in three indicated a history of anemia, which is characteristic of the submucosal localization
of fibroids according to S. Abramson et al. (2014). 31 (17.7%) women complained of

algodysmenorrhea, and in 43 (24.6%) dysmenorrhea started after the appearance of uterine
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fibroids. Irregular menstruation was indicated by 23 women (13.2%), Fig. 2.

Table 1
The structure of extragenital pathology
Groups
Disease Main Comparison Control
(n=137), abs., % (n=38), abs., % n=32, abs., %
Gastrointestinal tract: 22 (16.1) 6 (15.8) 5 (15.6)
- chronic gastritis 6 (4.4) 2(5.3) 2 (6.25)
- cholecystitis 4 (2.9) 1(2.6) 1(3.1)
- colitis 4 (2.9) - -
- pancreatitis 3(2.2) 1(2.6) -
- ulcer of the duodenum 3(2.2) 2 (5.3) 2 (6.25)
Cardiovascular diseases: 10 (7.3) 3(7.9 2(6.25)
- arterial hypertension

Respiratory system: 24 (17.5) 7 (18.4) 6 (18.7)
- chronic rhinitis 12 (8.8) 4 (10.5) 2 (6.25)
- chronic tonsillitis 8 (5.8) 2 (5.3) 3(9.49)
- chronic bronchitis 4(2.9) 1 (2.6) 1(3.1)
Genitourinary system: 13 (9.4) 5(13.2) 4 (12.5)
- cystitis 5(3.6) 2 (5.3) 2 (6.25)
- chronic pyelonephritis 7(5.1) 3(7.9) 2 (6.25)
Endocrine: 43 (31.4) 12 (31.6) 10 (31.25)
- diffuse non-toxic goiter 27 (19.7) 8(21.1) 6 (18.7)
- obesity, stage 1-2 16 (11.8) 4 (10.5) 4 (12.5)
Anemia 27 (19.7) 7 (18.4) 2 (6.25)

100
80
60
40

20

Menstrual dysfunction

® Hypermenorthea ™ Algodysmenorrhea Dysmenorrhea

Fig. 2. Menstrual dysfunction

Analysis of the concomitant gynecological pathology revealed a high incidence of
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inflammatory disease of the uterine appendages — 132 (75.4%), endometrial hyperplastic
processes — 111 (63.4%), ovarian cysts — 37 (21.1%) and endometrioid disease — 13 (7.4%),
which indicates the general links between the pathogenetic process of uterine leiomyoma and
other benign processes of the reproductive system (Tatarchuk T.F. et al., 2012; Nkemayim
D.C. et al., 2015; Kornatska A.G. et al., 2017).

Based on our findings, we can assume that the development of uterine leiomyoma in
every third patient is a major factor in infertility, but it should be noted that most patients
were diagnosed with a combination of UL and a concomitant gynecological pathology, i.e.,
pelvic inflammatory disease, endometrial pathology, and endocrine disorders. Hereditary
predisposition also plays an important role, as well as traumatization of the endometrium and
myometrium during diagnostic scraping of the uterine cavity for endometrial pathology,
impaired uterine pregnancy, and medical abortion.

One of the diagnostic methods of uterine pathology is ultrasound diagnosis with color
Doppler mapping (CDM), which allows to assess the location, volume, number of nodes, and
the blood supply; it is characterized by increased uterine size (thickness), deformation of
contours and the appearance of isoechoic myometrium with fairly clear contours (Seinera P.
et al., 2014; Hallez J.P., 2015). In 119 patients (68.0%), we found a hyperechogenic formation
with induration on the periphery (capsule), which corresponds to the processes in the altered
myomatous tissue due to sclerosis and fibrosis. The CDM found single loci of blood flow in
the center and moderate blood flow to the periphery, while the index of resistance (IR) was
0.61 + 0.05 in the node and 0.69 + 0.07 in the myometrium. 56 (32.0%) of patients were
diagnosed with single or multiple hyperechogenic formations with an inhomogeneous
structure. CDM showed a large number of small vessels (intensive neovascularization), low
vascular resistance, expressed brightness of a color signal that signified high speed and
inhomogeneity of blood flow in the UL. The resistance index in myomatous nodes was, on
average, 0.36 + 0.59, in the myometrium — 0.55 £+ 0.12. In our study, we found a combination
of submucosal-intramural nodes with subserous nodes in 104 (59.4%) patients and
submucosal nodes in 71 (40.8%) patients.

It has been proved that hysteroscopy allows to diagnose submucosal localization of a
node, its size and width. We used the general hysteroscopic classification of submucosal
nodes by ESGE (European Society of Endoscopic Gynecology). Hysteroresectoscopy was
performed mechanically and electrosurgically on day 6-10 of the menstrual cycle under
general anesthesia. Patients were placed in a dorsal lithotomy position. After pre-treatment of

the operating field with antiseptic solutions, under aseptic conditions, the cervix was exposed
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in mirrors; using ball forceps, the cervix was paracervically fixed using the anterior lip. The
uterine probe was used to measure the direction of the axis and the length of the uterus. The
cervical canal was dilated using Hegar dilators up to No. 8. After that, a hysteroscope was
inserted into the uterine cavity. Under the control of a television camera, we gradually
examined and assessed the condition of the uterine cavity, the uterine angles, the tubal cells,
the condition of the endometrium, the presence and location of pathological formations, and
the cervical canal. Surgery began only after a complete assessment of the uterine cavity.
Submucosal myomas on a thin pedicle in the uterine fundus were removed mechanically, with
the help of a cutting loop. Electrosurgical (loop electrode) resection was used for myomatous
nodes with submucosal-intramural location and submucosal nodes on a thick pedicle. In this
technique, the tissue of the node is gradually cut in thin strips (chipped). The movement of the
hysteroscope should be strictly towards the surgeon (to prevent perforation of the uterus).
During the operation, the tissues of the myoma are periodically removed. All patients
received adequate hemostatic, antibacterial and hormonal therapy after surgery.

During hysteroresectoscopy, single submucosal nodes “on the pedicle” which had
clear contours, a rounded shape, a dense consistency, and deformed the uterine cavity were
found in 71 (40.8%) patients. Of these, 51 (71.8%) nodes were whitish in color with isolated
small hemorrhages, and in the remaining 20 (28.2%) cases the nodes were covered with a lace
of stretched and altered blood vessels.

Analysis of the location and size of the nodes revealed that in every third patient (25
patients, 35.2%), the size of the node was about 2.5 cm, in every fourth patient (19 patients,
26.7%), nodes were up to 4 cm, in other patients (27 patients, 38.0%) the nodes were up to 5
cm and greater in size.

Interstitial-submucosal myomas with a combination of subserous nodes were
diagnosed in 104 (59.2%) of the examined women and visualized as a bulge of one of the
uterine walls.

During hysteroresectoscopy, we visualized endometrial hyperplasia in 89 (50.8%)
patients, which was subsequently confirmed histologically in 67 (38.3%) women, and
secretory transformation of the endometrium was found in the remaining 22 women (12.5%).
In 22 (12.6%) patients, we observed hysteroscopic signs of chronic endometritis; this
diagnosis was also confirmed morphologically, which was manifested by uneven thickening
of the endometrium and micropolyps.

Regarding further treatment measures, for 2-3 months before the start of controlled

ovulation stimulation, the examined women received pre-pregnancy treatment with vitamin
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complex “FT-500 Plus” containing: inositol — 2000 mg, vitamin C — 160 mg, vitamin E — 12
mg, folic acid — 400 mcg, selenium — 55 mcg, glutathione — 50 mg, zinc — 10 mg, lutein — 3
mg. Controlled stimulation of superovulation was performed based on short protocols using
recombinant gonadotropin corypholitropin-alpha — “ELONVA”. This drug has a prolonged
effect (7-8 days). On the 5" — 7" day of stimulation, when the follicles reached the size of 14
— 15 mm in diameter subject to folliculometry control, a gonadotropin-releasing hormone
antagonist “Orgalutran” 0.25 mg was prescribed daily. On day 8, superovulation stimulation
was continued with recombinant Puregon FSH until final oocyte maturation (presence of at
least 3 oocytes larger than 17 mm in diameter), using the gonadotropin-releasing hormone
agonist Diferelin or human chorionic hormone as a trigger dosed at 5,000 or 10,000 1U. In 36
— 37 h after ovulation trigger administration, follicle puncture was performed followed by
oocyte aspiration. After a preliminary assessment of the condition of the eggs by
embryologists, they were fertilized by ICSI. Only oocytes in prophase | of the second meiotic
division are suitable for fertilization. Fertilization of eggs and cultivation of embryos with
their subsequent transfer into the uterine cavity or vitrification on days 5 — 6 (blastocyst stage)
was carried out in an embryological laboratory. Embryo transfer to the uterine cavity was
performed in both fresh and cryo-cycles, depending on the risk of ovarian hyperstimulation
syndrome in patients. Patients received maintenance therapy with estrogen (“Proginova’) and
progestogen drugs until pregnancy result. Pregnancy was confirmed 2 weeks after embryo
transfer by blood test for f-HCG. With a positive result, maintenance therapy was continued
until 8-12 weeks of pregnancy.

After the proposed treatment, we obtained a reduction in menstrual bleeding in group
A2 in 42 (48.8%) cases, which is 1.3 times more effective than in the comparison group and
1.4 times more than in patients of group A3. Menstrual discharge was 1.9-fold and 1.8-fold
lower compared to A1 women who refused surgery and 1.2-fold lower than in the comparison
group. The effectiveness of the proposed treatment was analyzed, and the frequency of
pregnancy was evaluated; findings indicate that the highest efficiency is observed in women
of group A2 —31.1% of cases, which is 2 times higher than in the comparison group and 2.3
times higher than in group A3 (Table 2).

The data of the clinical study show that a comprehensive treatment approach, namely
surgical treatment of submucosal leiomyomas with the proposed drug therapy allows to
achieve the desired pregnancy in every third patient with uterine infertility and normalization

of the functional state of reproductive organs.
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Table 2

Restoration of reproductive function in the examined women

Groups
Indicator Al, A2, A3, Comparison Pin
(n=55) (n=45) (n=37) group
abs., % abs., % abs., % (n=38)
abs., %
Reduction of menstrual 24 22 13 14 <0.02
bleeding time (43.6) (48.8) (35.1) (36.8) '
Decreased menstrual 16 6 10
discharge 201 | MCLD 50y | (263 | <0001
Pregnancy within a year <0.001
* uterine 17 (30.9) | 16 (35.6) | 9(24.3) | 8 (21.0) <0'001
« ectopic 14 (25.4) | 14 (31.1) | 5(13.5) | 6 (15.7) ~0.05
3 (5.5) 2 (4.4) 4 (10.8) | 2(5.3) '
Spontaneous abortions 1(1.8) 1(2.2) 1(2.7) 1 (2.6) >0.05
Conclusion:

Uterine leiomyoma is mainly the cause of infertility due to a mechanical factor:
deformation of the uterine cavity, impaired transport and migration of sperm and egg,
impaired embryo implantation and contractile function of the myometrium.

The use of our improved algorithm of rehabilitation measures allowed to reduce the
period of menstrual bleeding in 42 (48.8%) women in group A2, which was 1.3 times more
effective than in the comparison group and 1.4 times more than in patients of group A3.
Menstrual discharge was 1.9-fold and 1.8-fold lower compared to A1 women who refused
surgery and 1.2-fold lower than in the comparison group. The effectiveness of the proposed
treatment was analyzed, and the frequency of pregnancy was evaluated; findings indicate that
the highest efficiency was observed in women of group A2 — 31.1% of cases, which is 2 times
higher than the comparison group and 2.3 times higher than in group A3.

Prospects for further research. Researchers plan to conduct pre-pregnancy therapy
and controlled ovarian stimulation based on the short protocol in women with infertility and

uterine leiomyoma after the surgical treatment of UL.
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