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PE3IOME

AKTyaabHicTh. JleiioMioMa MaTku 1 €HJIIOMETPIO3 € TOIIUPESHUMH TiHe-
KOJIOTIYHUMH 3aXBOPIOBAHHSIMHE JKIHOK PETpORyKTHBHOTO BiKy. Lle cTBO-
proe motpedy po3poOIeHHs ONTUMAJIBHOTO MPOTOKOIY OOCTE)KEHHS XBO-
pHUX Ui pealizariii iHAWBiqyaTbHOTO MiAXOAY B JiKyBaHHI. [liarHOoCcTHKa
3MilIaHux (OpPM MaTOJOTIYHUX CTaHIB MIOMETpIisl BUKIMKAE MEBHI TPYya-
Homi. Metomuka enacrorpadii 1a€ 3MOTy OIIHWATH HITBHICTh MiOMETpis,
10 MOJKE MaTH 3Ha4eHHs Juisl qudepeHIianii Aiarnosy jgeiomMiomMu i aje-
HOMi03y TP 3MiIIaHUX (popMax.

Meta po0OTH — BHSBUTH MOXJIMBOCTI TPaHCBAariHaJbHOTO YIBTPa3BY-
KOBOTO [IOCIIKEHHS i3 3aCTOCYBaHHSM KOMIIPECIHHOI COHOeIacTorpa-
¢bii 3 BU3HaUeHHSM KoediuieHTa nedopmanii B audepeHiiiniii giarnoc-
THUII Pi3HUX MATOJOTIYHUX CTaHIB MiOMETPIs.

Marepianm Ta metoan. [IpoBeneHo anani3 exacrorpadiqHux JaHUX MaTKU
155 >xiHOK, OTpPUMAaHUX i3 3aCTOCYBaHHSAM KOMIIPECIHHOI COHOEIacTorpa-
¢ii anaparom HITACHI AVIUS. XBopux po3nofinuin Ha 4 rpymnu: 1mopis-
HSHHS, JKIHKH 3 JIEHOMIOMOIO MaTKH, 3 aJI€HOMIO30M MAarTKH, 3 ITO€IHAHUMH
JICHOMIOMOIO ¥ aJleHOMio30M. Pe3ynbrati TpaHcaOmOMIHAIBLHOTO / TpaHC-
BariHabHOTO Y3/l MiATBEpIKYBAIHCS TMATOTICTONOTIYHUM JIOCIIHKSHHSM.
3a CTaHIAPTHO OAJTLHOO IIKAJIOK JKOPCTKOCTI BU3HAYAIH KOC(DIIliEHT Jie-

(hopmartii.
Pesyabratn Ta ix o06roBopenHsi. 3a CoHoellacTOrpaMaMH BH3HA4YeHI
emactorpadivHi XapaKTepUCTHKH — KOeQillieHTH nedopmariii, xapax-

TepHI JyIs JIeHoMioMH it afeHomio3y. MakcuMallbHI 3HaueHHs KoedimieHTa
nedopmarttii oTpuMani npu neifomiomi (y mexax Bix 2,0 mo 6,0 on. Bu-
mipy). IIpu HasiBHOCTI qudy3HOro ado BOTHHUILEBOIO aJeHOMio3y Koedi-
mieHT nedopmartii OyB y Mexax Bix 0,5 mo 1,5 ox. BuMiproBaHHS, M0 CBij-
YUTH NPO BHCOKY €JIACTHYHICTH MIOMETPIsi IPOTH HE3MIHEHOTO MiOMETPIsl.
Y I rpyni (mopiBHsSHHS) KoedimieHT medopmamii KOTHMBaBCS B MeXax
Bix 1,0 mo 1,7 ox. BumiproBanHs. Big3HavyaeThCs BHCOKA €IACTUYHICTH MiO-
METpis MIPH aJACHOMiIO31 IPOTH HE3MIHEHOTO MIOMETpis; HU3bKa eIacTHd-
HICTh 200 BHCOKA IUIBHICT MIOMETPIsl IIPH JICHOMiOMi.
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BucnoBku. IIpu nposexenni Y3J1 i3 3acTocyBaHHSIM KOMITPECIHHOI co-
Hoenacrorpadii y marieHToK i3 JeHoMioMO0 il aJeHOMiO30M 1 He3MiHe-
HUM MIOMETpieM OTpuUMaHi KoedimieHTH medopmarii, SKi JAIOTh 3MOTY
BU3HAYUTH CTYIiHb €JIACTUYHOCTI MIOMETpisl Ta MOro 3MiHM TP BiAIO-
BifHIH maromnorii. Enacrorpadis gae 3Mory iieHTH(IKyBaTH 9iTKi BiIMITHI
O3HaKu JieiiomioMn i ajneHoMiosy. 30ir MK 1arHOCTHUKOIO aJIeHOMiO3y
Ha OCHOBI etactorpadii Ta ricTosoril € ICTOTHUM, ajie He ONTUMAIbHUM.
He3minenuii MioMeTpiil Ma€ MeBHy €aCTHYHICTD, SIKYy MOYKHA TIPUPIBHITH
JI0 YHMCJIOBOTO 3HAYEHHs, a came KoedilieHTa nedopmarii, 1 el moxas-
HUK 3MIHIOETHCS B pa3i HasBHOCTI JieiloMioMH 200 aJeHOMi03y, 110 CTBO-
PIOE MOXKJIMBICTD AN(EPEHIIIOBATH 11i TTATOJIOTIYHI CTAHU MIOMETPisl.

ABSTRACT

Background. Uterine leiomyoma and endometriosis are common gyneco-
logical diseases of women in childbearing potential. This fact necessitates
developing an optimal protocol for examination of patients in order to im-
plement an individual approach to treatment. Diagnosis of mixed forms of
pathological myometrium conditions causes some difficulties. Elastogra-
phy technique makes it possible to assess the density of the myometrium,
which may be essential for differentiating the diagnosis of leiomyoma and
adenomyosis in mixed forms.

Purpose — to ascertain the potential of transvaginal ultrasound along with
compression sonoelastography to determine the deformation coefficient in
differential diagnosis of various pathological myometrium conditions.
Materials and methods. The paper presents the analysis of elastographic
findings of the uterus in 155 women obtained via compression sonoelas-
tography performed by means of HITACHI AVIUS device. Patients were
divided into 4 groups: control, women with uterine leiomyoma, uterine
adenomyosis, with combined leiomyoma and adenomyosis. The transab-
dominal/transvaginal ultrasound findings were confirmed by histopatho-
logical examination. The standard point scale was used to determine the
deformation coefficient.

Results. Elastographic characteristics were assessed in accordance with
sonoelastography findings, i. e. deformation coefficients common in leio-
myoma and adenomyosis. The maximum values of the deformation coef-
ficient were obtained in leiomyoma (in an amount of 2 to 6.0 units). In
case of diffuse or focal adenomyosis, the deformation coefficient was in
an amount of 0.5 to 1.5 units indicating high myometrial elasticity vs the
unchanged myometrium. For its part, in Group I (control), the deforma-
tion coefficient ranged from 1 to 1.7 units. High myometrial elasticity in
adenomyosis vs the unchanged myometrium as well low elasticity or high
density of the myometrium in leiomyoma were observed.

Conclusions. The deformation coefficients in patients with leiomyoma
and adenomyosis and unchanged myometrium were obtained via ultra-
sound with compression sonoelastography and they made it possible to
determine the degree of elasticity of the myometrium and its changes in
the relevant pathology. Elastography is capable of identifying clear dis-
tinctive features of leiomyoma and adenomyosis. The coincidence of the
diagnosis of adenomyosis based on elastography and histology is signifi-
cant, but not optimal. The unchanged myometrium has a certain elastic-
ity, which can be equated to a numerical value, i. e. the deformation co-
efficient, and this param changes in case of leiomyoma or adenomyosis,
which makes it possible to differentiate these pathological conditions of
the myometrium.

Pyxommic Hamidmmos

OTprUMaHO TICTs peIleH3yBaHHS [puitaaTO 10 IPYKY
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3B’s130Kk pPo0OTH 3 HAYKOBHMMM IporpaMamMu, IJja-
HAMH Ta TeMaMH

PoboTa BHKOHaHAa y MeXax IIJIAaHOBOI HAayKOBO-
nociigHol po6otn XapKiBChKOI MEIUYIHOI akajemii mic-
JISLTUTIIOMHOT OCBITH «MOXITUBOCTI BUKOPUCTAHHSI COHO-
enacrorpadii npu audysHii naronorii Miomerpis» (Ho-
Mep aepxkaBHoi peectpamii: 01190002240, mpukmanHa,
TepMiH BukoHaHHs: 2019-2023 pp., KepiBHUK — Tpode-
cop kadeapu mpomeHeBoi giarHoctuku Cadonosa . M.).

BCTYII

HatinommpeHimiorw 100posSKiCHOK MyXJIMHOK PETPo-
JYKTHBHOI CHCTEMH JKIHKH, sika Tpamsierscst y 20-50 %
BUIIAJIKIB 1 Ma€ TEHIEHIIO JO OMOJIOKEHHS, € JIEHOMI-
oma Matku [1]. HeraTuBHUII BIUIMB JICHOMIOMH MAaTKH
Ha PEMPONYKTHBHY CHCTEMYy JKIHKH MOXE IPH3BECTU
0 Oe3Iumiaas Ta HEBHHOIIYBAaHHS BariTHOCTI, a TaKOX
YCKJIQJIHEHB IiJ] 4ac IMOJIOTIB 1 B MICJISANONIOTOBOMY Iepi-
ofii. 3a3HadeHa pobeMa 3 KOKHUM JTHEM CTA€ BCE OIIBII
AKTyaJIGHOIO SIK Yepe3 Ii3HE IUIaHyBaHHS BariTHOCTI, TaK
1 BHACII/IOK OMOJIOJUKEHHSI KOHTHHTEHTY IaIlieHToK [2].
JlocuTh BenmWKa YacToTa IIi€l MaTojorii poOUTh Haraib-
HUM PO3POOJCHHS ONTHMAJIBHOTO IPOTOKOIY 00CTe-
YKEHHsI XBOPHX JUIsl peajtizanii 1HI1BIIyalbHOTO TiJIXO0/1y
B JTIKyBaHHI.

Enmomerpio3 € MOMMPEHUM TiHEKOJOTIYHHM 3aXBO-
proBaHH:M, sike Bpaxae Bz 10 10 15 % xiHOK pernpoayk-
THUBHOTO BIKy Ta BIUIMBA€ Ha SKICTh JKUTTS W OB’ s3aHE
13 PI3HUMU CTYTIEHAME O0€3IUTiANA. Y CTPYKTYpi THEKOIO-
TiYHOT 3aXBOPIOBAHOCTI CHIOMETPIO3 3aiiMae TPETE MicIie
TicTs 3anaIbHAX 3aXBOPIOBaHb 1 MioMu MaTkH. Lle 3axBo-
proBaHHS giarHocTyeTbest y 21-40 % >xiHoK 13 Oe3mutia-
1M, y 70-90 % € IpUYMHOI0 XPOHIYHOTO Ta30BOTO OOJIIO.
3a TakuX yMOB T€HITAIBHUI €HIOMETPio3 CTAaHOBUTH 92—
94 %, excrpareHiTanbHul — 6—8 % [3]. OMHAK Y ACSIKIX
MAI[IEHTOK BiI3HAYAETHCS OC3CHUMITTOMHHUIA MIepedir eHI0-
METpio3y, KU MO)Ke BUSBUTHCS BHITAQJAKOBO B pasi Jiama-
pockorii [4]. Bimomi meBHI TPyIHOIII MMif 9ac JiarHOC-
THKH €H/IOMETPi03y, 0COOIMBO HOTO MOYaTKOBUX (MaJnX)
(hopm, SKi TOTaHO BHUSIBIISAIOTHCS HA CydacHOMY eTari [5].

[le Oimpmii TPyHHOLI BHHUKAIOTH TPH TIaTHOCTHII
3MilaHux (GopM MaroJorivHuX craHiB miomerpis. Tak, je-
oMiOMa MaTK{ B MOETHAHHI 3 aIEHOMIO30M TPAILISIETHCS
npakTigHO y 85 % Bumankis [6]. OmHAK HE TUTBKHU 3 M
OB’ s13aHa yBara JIo JI0CJi/PKeHb MO€THaHOT MaToJIorii Mio-
MeTpis, a ¥ 3 OCOOMMBOCTAMH KIIHIYHOTO mepeoiry,
JUTSL IKOTO XapaKTePHi PSICHI KPOBOTEUi, OS3ILTL IS, aHEMIs,
011, CUMIITOMH THCKY Ha CyCiJIHI OpraHu. Yce 1e 3Ha4HO
3HIKY€E (Di3ndHEe 370pOB’S JKIHKH ¥ moriprrye ii mcuxoe-
MOIIHHHIN CTaH, IO TAKOXX MOJKE BILUTMBATH Ha PETIPOIYK-
TBHY ¢yHknito. Kiiniuai cumntomu Oe3rnocepenHbo
OB’ s13aH1 3 MOPQOIOTIYHIMH OCOOIUBOCTSMH TilTEPIIPO-
nideparuBHUX TporeciB Miomerpis. Tomy mMopdomnoriune
JIOCITIKEHHST Ma€ BaXKJIMBE 3HAYCHHS B JNIarHOCTHIII JIeHo-
MIOMH MaTKd ¥ a/JieHOMiO3Yy, a TaKOK y PO3yMiHHI B3ae-
MOBIDIHBY IHX MPOIIECIB.

Bubip ajexBaTHOT TaKTHUKH JIKyBaHHS XBOPHX 3ajle-
JKUTD BiJI CBOEYACHOTO BCTAHOBJICHHS JiarHO3y 1 MPaBHUIIb-
HOTO OIIiHIOBaHHSI TIOMIMPEHOCTI MMATOJIOTIYHOTO TPOIIECY.
3a3BHuail JeiioMioMa MaTKH HE € KIIHIYHO a00 pajioo-
TIYHOIO JIIarHOCTUYHOIO TpoOieMoro. 3arajibHOBU3HA-
HUM METOJIOM YCTAHOBJICHHS J[IarHO3y JIEHOMIOMH MaTKH

Connection with scientific programs, plans and topics

The paper has been carried out within the scope of the
research project of Kharkiv Medical Academy of Post-
graduate Education “Applicability of sonoelastography in
diffuse pathology of the myometrium” (state registration
No: 01190002240, applied, period for performance:
2019-2023, led by Head of Diagnostic Radiology Depart-
ment, Professor Safonova I. M.).

INTRODUCTION

The prevailing benign tumor of the female reproduc-
tive system occurring in 20-50 % cases and tending to
affect the young population is uterine leiomyoma [1]. A
negative impact of uterine leiomyoma on the female re-
productive system can result in infertility and miscar-
riage, as well as complications during childbirth and post-
partum period. The issue is becoming increasingly
relevant due to late pregnancy planning as well as rejuve-
nation of the patient population [2]. Quite a high fre-
quency of this pathology necessitates developing an opti-
mal protocol for examination of patients in order to
implement an individual approach to treatment.

Endometriosis is a common gynecological disorder
affecting from 10 % to 15 % of women of childbearing
age and influencing the quality of life being associated
with varying degrees of infertility. In gynecological mor-
bidity structure, endometriosis ranks third after inflam-
matory diseases and uterine fibroids. This disease is diag-
nosed in 21-40 % of women with infertility, in 70-90 %
it is the cause of chronic pelvic pain. Under such condi-
tions, genital endometriosis is 92-94 %, extragenital one
is 6-8 % [3]. However, some patients have asymptomatic
endometriosis, which can be accidentally detected via
laparoscopy [4]. There are certain difficulties when diag-
nosing endometriosis, especially its initial (small) forms,
which are poorly detected these days [5].

Diagnosing mixed forms of pathological myometrial
conditions is even more challenging. Thus, uterine leio-
myoma combined with adenomyosis occurs almost in
85 % of cases [6]. However, this is not only related to
studying combined pathology of the myometrium, but
also to the features of the clinical course, which is charac-
terized by heavy bleeding, infertility, anemia, pain, symp-
toms of pressure on neighboring organs. All these factors
substantially impair physical health as well as psy-
choemotional state of a woman affecting the reproductive
function. Clinical symptoms are directly related to the
morphological features of hyperproliferative processes of
the myometrium. Therefore, the morphological examina-
tion is an essential in diagnosing uterine leiomyoma and
adenomyosis, along with understanding the interaction of
these processes.

Therapeutic decision depends on the timely diagnosis
and proper assessment of pathological process spread.
Usually, uterine leiomyoma is not a clinical or radiologi-
cal diagnostic problem. A common method of diagnosing
uterine leiomyoma is ultrasound examination of the pel-
vic organs (US). However, there are difficulties concern-
ing prescribing adequate treatment in case of combined
forms with adenomyosis, as well as in cases of cystic de-
generation of leiomyoma, which can lead to clinical and
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€ ynerpasBykoBe pociipkeHas (Y3Jl) opraniB wma-
soro Ta3a. OfgHAK TPYAHOIL BUHUKAIOTH IPU PO3B’sI3aHHI
NHUTAHHA OO0 NPH3HAYCHHS aJIeKBAaTHOIO JIKyBaHHS
B pa3i noeHaHuX (Gopm 3 aJJICHOMI030M, a TAKOXK y BHIIa/I-
Kax KICTO3HOI JereHepariii JeHOMiOMH, 110 MOXE IMpH-
3BECTH JI0 KIIHIYHUX 1 pEHTT€HOJIOT1YHUX T1arHOCTHYHIX
muwteM. Jlnst nudepeHitiarii JIeoMioMH 3 BOTHHIICBHM
aJICHOMiO30M a00 YTOYHEHHS CTPYKTYpHU MiOMAaTO3HOTO
By3JIa MOXXJIMBHM € 3aCTOCYBAaHHS MarHiTHO-pEe30HaHC-
HOi ToMorpadii ado cripasbHOT KOMIT I0TepHOI TOMOrpa-
bii [7]. Ane mis audepeHIiaabHOl AIarHOCTHKH 111 Me-
TOIM HE 3aBXKIM JOCTYIIHI Ta BUMArarTh IEBHOIO 4acy
Ha MPOBEJICHHS JOCIIKSHHS, HE KaKy4YH BXKE PO Marte-
pilajbHUN KOMIIOHEHT MUTaHHS, 0 BayKJIMBO JUI KpaiH
3 OOMEKEHHMH EKOHOMIYHUMH PECypPCaMH.

Meronuka enacrorpadii — MOpPIBHSIHO HOBa Bi3yalli-
3yBaJIbHA TEXHOJIOTIS, sIKa A€ 3MOTY SKICHO Ta KUTBKICHO
OmiHUTH (Pi3MYHI BIACTHBOCTI TKAaHWH, 30KpeMa IIiIb-
HicTb. MeToaMka BUKOPHCTOBYETHCSI B Cy4acHil exorpa-
bii sx momaTkoBUE AUQEpEeHIIHHUNA METOJ AJIs BHSIB-
JICHHSI TIATOJIOT1YHMX 3MiH y TKaHUHaX. OCHOBHI ITepeBaru
YABTPA3BYKOBOT'O JIOCITIKEHHSI 13 3aCTOCYBaHHSIM METOLY
coHoenactorpadii MOJATAIOTh Y MOXKIMBOCTI OI[IHUTH
IIUTBHICTE MIOMETPIsI, [0 MOYKEe MATH 3HAYCHHS IS JH-
(epenmianii giarnosy, ToOTO y BU3HAUCHHI ITPOIIECY, IKUH
nepeBakae, a came JeHoMioMn abo ageHOMIOo3y TPH 3Mi-
manux ¢opmax. Lle Moxke HagaTH JONOMOTY y BH3HA-
YeHHI Ta BHOOpI IJIaHy JIIKyBaHHS, MIPUCKOPUTHU TIPOLEC
JKyBaHHS 3 TMPOTHO3YBaHHAM Horo mepebiry abo crabi-
Ji3arii mporecy.

Meta po60TH — BUSIBUTH MOXKJIMBOCTI TPaHCBariHab-
HOTO YIBTPa3BYKOBOTO JOCIIKCHHS i3 3aCTOCYBaHHSIM
KOMIIpECiifHOT coHoenactorpadii 3 BUZHAYCHHIM Koe]ii-
eHra jedopmanii B AudepeHIiiHii qiarHOCTHII Pi3ZHUX
MaTOJIOTIYHHUX CTaHIB MiOMETPisl.

MATEPIAJIA TA METOAU AOCJIIKEHHS

B ocHOBYy 11i€i poOOTH MOKIAJACHO aHAalli3 elacTorpa-
(iyHEX nmaHWX MaTKH 155 JKiHOK, OTPUMaHWX BHACII-
JIOK TPaHCBariHaJILHOTO JOCIIKEHHS 13 3aCTOCYBaHHSIM
KOMITpeCiiiHO1 ~ coHoenactorpadii, sIKi MPOBOIUIUCH
Ha 0a3i miarHoctuyroro Kabinety Y3J «/liarHocT» y 1Me-
pion i3 BepecHst 2017 p. no rpynus 2020 p. Cepenniii Bik
JIOCITIJKYBaHHUX TAIiEHTOK ckiaB 44 + 3,6 p. Ycim XBO-
PUM TIPOBOAMIN KOMIUIEKCHY YJIBTPA3ByKOBY [iarHOC-
TUKy 3 BuKopuctanHaM amapara HITACHI AVIUS
(Hitachi Medical Corporation) 3 MiaATPUMYBaJIbHOIO
(dyHKIier0 coHoemacTorpagii. Croyarky BCIM TaIli€HT-
KaM BHKOHYBaJIM TPaHCBariHaJbHE YJIbTPa3ByKOBE JOCIIi-
moxerHst (TBY3/]) 3 BUKOpUCTaHHSIM €HJOKABITATHHOTO
nmarguka 3 9actororo 8—4 MHz. ITocnioBHO TpoBOAMIH
JOCTI/KEHHST IMHIAKY M Tijla MaTKd, S€YHUKIB 1 MarKo-
BUX TpyO, OIIHIOBAIM CTaH Tijla Marku, i (hopMy, KOH-
TypH, BUMIPIOBAIN PO3MIpH MaTKH. [ yTOUHEHHS TIPH-
pomu omHiel 3 (GopM BHUSABJICHOTO IATOJOTIYHOTO
mporecy MioMeTpiss BCIM  Malli€eHTKaM  MPOBOIMIHN
KOMTIpEeCiiiHy coHoenacTorpadiro Ha TOMY X YIBTpa3By-
KOBOMY amapari 3 BHUKOPUCTAHHSM €HJ/IOKaBiTAIbHOTO
IaT4yuKa 3 yactororo 8—4 MHz.

Hamani pesymsratu TpaHcaOmoMiHaIBHOTO / TpaHC-
BariHaspHOrOo Y3J[ miATBep/KYBaMCS MaTOriCTOJIOT Y-
HUM JIOCITKCHHSM.

radiological diagnostic dilemmas. Magnetic resonance
imaging or spiral computed tomography may be used to
differentiate leiomyoma from focal adenomyosis or to
specify myoma structure [7]. Still, for differential diagno-
sis, these methods are not always available and they do
take some time to be performed, saying nothing of the
cost-related aspect, which is important for countries with
limited economic resources.

Elastography technique is a relatively new visualizing
technology capable of qualitative and quantitative assess-
ing the physical properties of tissues, especially, density.
The technique is used in modern ultrasound as an addi-
tional differential method to detect pathological changes
in tissues. The main advantages of ultrasound using sono-
elastography are the ability to assess the density of the
myometrium, which may be essential for differentiating
the diagnosis, i. e. in determining the predominant pro-
cess, namely leiomyoma or adenomyosis, in mixed forms.
It can be useful for choice and planning of treatment, en-
hancing the treatment process with predicting its course
and process stabilizing.

Purpose — to ascertain the potential of transvaginal
ultrasound along with compression sonoelastography to
determine the deformation coefficient in differential diag-
nosis of various pathological myometrium conditions.

MATERIALS AND METHODS OF RESEARCH

The paper presents the analysis of elastographic find-
ings of the uterus obtained via transvaginal examination
of 155 women along with compression sonoelastography
performed at the premises of “Diagnost” ultrasound unit
from September 2017 to December 2020. The average
age of patients involved in the study was 44 + 3.6. All
patients underwent a comprehensive ultrasound diagnosis
by means of HITACHI AVIUS (Hitachi Medical Corpora-
tion) with sonoelastography function. Initially, all patients
had transvaginal ultrasound made using an endocavitary
sensor with 84 MHz of frequency. The uterine cervix
and body, ovaries and fallopian tubes were sequentially
examined along with assessing the position of the uterine
body, its shape, boundaries, and measuring the uterus di-
mensions. To specify the nature of one of the detected
forms of the pathological process of the myometrium, all
patients underwent compression sonoelastography by
means of the same ultrasound device using an endocavi-
tary sensor with 8—4 MHz of frequency.

Transabdominal/transvaginal —ultrasound findings
were further confirmed by histopathological examina-
tion.

Group 1 (control) was represented by 30 women with-
out pathological myometrial changes (Fig. 1). Group 2
involved 68 women with single or multiple uterine
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1 rpyny (mopiBHsHHS) ckiainu 30 KiHOK i3 BiaCyT-
HICTIO MATOJNIOTIYHHX 3MiH MiomeTpist (puc. 1). o cxmany
2 Tpyn® [AOCHIDKEHHS yBIMmUM 65 XIHOK, y SKHX
nipu TBY3/] Oyna BusiBiieHa oMHUYHA 200 MHOXKUHHA JIe-
omioma matku (puc. 2). Y xopux 3 rpymu (20 XiHOK)
nipu poseaeHH] TBY3]] Oynu BusSBICHI 03HAKN BHYTPIII-
HBOTO aJIcHOMiO3y Marku (puc. 3). 4 rpyma ckiananacs
3 40 XiHOK, KpUTEPieM BKIIFOYCHHS 10 Hel Oyia HasiBHICTh
03HAaK TOEIHAHOTO YPaXEHHS MIOMETpis 3 JeHOMiOMOIO
i aneHomiosom, BusisneHe TBY3]] i3 3acTocyBaHHSIM CcO-
Hoemacrorpadii (puc. 4).

Enacrorpamu oriHIOBaNIM 32 KOMIT FOTEPH30BaHOIO KO-
JIPHOIO IIKAJIO, JIe CTYMHiHb Je(OpPMOBAaHOCTI (3KOPCT-
KOCTI) BiJIIOBiIa€ MEBHOMY KOIBOPY: M’SIKI TKAaHHHU —

BG:31
T:9-3MHz

DR:65 F.Rej:5 N.Rej3
9.0MHz Low BL..26%

leiomyoma detected by transvaginal ultrasound (Fig. 2).
The patients of Group 3 (30 women) had signs of internal
uterine adenomyosis revealed while transvaginal ultra-
sound (Fig. 3). Group 4 was made up by 40 women, the
criterion for inclusion to which was the sign of a combined
lesion of the myometrium with leiomyoma and adenomy-
osis, detected by transvaginal ultrasound applying sono-
elastography (Fig. 4).

Elastograms were evaluated by means of a computer-
ized color scale, where the degree of deformation (stiff-
ness) corresponded to a certain color: soft tissues — red and
green, stiff ones — blue. In accordance with this, the defor-
mation coefficient was determined according to the stan-

dard stiffness scale.

-JAN-20 12:31:20

' 1

Gynecology
P:100
| '

BG:31 DR:65
T:9-3MHz 9.0MHz

FR:13
V53W

Puc. 1. 3acrocyBaHHs KoMIIpeciitHOT coHoenmacTorpadii mpu He3MiHEHOMY MioMeTpii (mamieHTka A., 42 p.)

Fig. 1. Compression sonoelastography in unchanged myometrium (a 42-year-old patient A.)

YEePBOHMH 1 3eJIEHUH KOJIp, XKOPCTKI — CUHIA. Y Bixmno-
BIJJTHOCTI JI0 IIbOTO 3a CTaHJApTHOIO OAJIBHOIO MIKAJOI0
JKOPCTKOCTI BU3HAYAIHN KOeilieHT nedopmarii.

Ha npyromy erarti JOCIIDKEHHSI Pe3yJIBTaTH TIOPIBHIO-
BaJIM 3 MICIISIONEPALTIHIM TiCTOJIOTTYHIM MarepiajioM, OTpH-
MaHUM YHACJIJOK XipypriyHOTO JIIKYBaHHS, BHKOHAHO-
TO B PI3HOMY 00CsI31, 3JIEXKHO BiJI POLIECY HOBOYTBOPEHHSI.

KinpkicHi 3HaueHHs KoedimienTa nedopmanii BU3Ha-
Yanucs aBTOMAaTHYHO HA TULSHII TOCHTIDKSHHS: CepeaHe
3nadeHHs (Emean), minimManbHe 3HaueHHs (Emin), mak-
cumainbHe 3HaueHHs (Emax). [l ananisy BUKOpHUCTOBY-
Baau Emin, Emax u SD, micas goro Bu3Hagaiau Emean.

CraTtiucTHYHHUN aHalli3 TPOBOIMIIM 32 JONIOMOTOIO CTa-
THUCTUYHOTO Nporpamuoro 3abesnedenHs MedCalc. Cra-
TUCTHYHY OOpOOKY IOaHWX IPOBOIMIN BapiamiiHO-CTa-
TUCTUYHHM METOJIOM i3 BHKOPHCTAHHSIM KOPEJSIHHOrO
anamizy ta xputepito CrbromeHTa. Pi3HMIIO MiX Bapia-
HiHHIMHA psIaMu BBaXkanu Biporigaoro mpu p < 0,05.

At stage 2 of the examination, the obtained findings
were compared to postsurgery histologic material, re-
ceived via surgical treatment performed in different
amounts, depending on the tumor process.

Quantitative values of the deformation coefficient
were counted automatically on the study area: mean value
(Emean), minimum value (Emin), maximum value
(Emax). Emin, Emax and SD were used for analysis fol-
lowed by Emean assessment.

Statistical analysis was performed using MedCalc sta-
tistical software. Statistical data processing was carried
out by the variational-statistical technique using correla-
tion analysis and Student’s criterion. The difference be-
tween the variation series was considered to be probable
when p < 0.05.
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Puc. 2. Jleitomioma matkn y nanienku K., 45 p.

Hpumitkn: Crpasa 300pakeHHs B B-pexuMi. 31iBa — 3 BUKOPUCTaHHAM KoMHpeciitHoi conoenactorpadii. [loznauku A ta
B nipecTaBiastoTh AOCHIIKYBaHI TUISHKY, SIKi BHKOPUCTOBYFOTHCS TSl pO3paxyHKy KoedirienTa aedopmartii. [Toznauka B —
KOHTpOJIbHA 30Ha. [To3HauHa A — seifomioma, Iie ypaskeHHs IIepeBayKHO CHHBOT'O Koibopy. OTpHMaHU OKa3HUK KoedilieHTa
nedopmarii — 1,72
Fig. 2. Uterine leiomyoma in a 45-year-old patient K.

Notes: The image on the right in B-mode. The image on the left using compression sonoelastography. Marks A and B represent the
areas of interest used to calculate the deformation coefficient. Mark B — control zone. Mark A — leiomyoma, this lesion is mostly
blue. The obtained indicator (deformation coefficient) is 1.72

str. R adio

Puc. 3. Kommnpeciiina conoenacrorpadiyna kapTuHa ajgeHoMio3y nauieHTku I1., 40 p. YpaxkeHHs NepeBaKHO 3aJHbOT CTIHKH
3 KapTyBaHHSIM CHHBOT'O KOJIbOPY, 3HaYeHHs Koedirienta nepopmarii — 1,74
Fig. 3. Compression sonoelastographic presentation of adenomyosis in a 40-year old patient P. Affecting the posterior wall mainly,
with mapping in blue, the deformation coefficient is 1.74
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Puc. 4. Komneciiina conoenacrorpadis moeananoi popmu ajgeHomiosy Ta neiomiomu namientku T., 48 p. KapryBanns cuabo-
3eJICHUM KOJIbOPOM, 3HaUeHHA KoedimienTta nedopmarii — 0,05, 110 cBiquuTh Ipo M’ sIKOeTacTHUHY OyIOBY MiOMETpist

Fig. 4. Compression sonoelastography of the combined form of adenomyosis and leiomyoma of a 48-year-old patient T. Mapping
in blue-green, the deformation coefficient — 0.05 indicating a soft-elastic structure of the myometrium

PE3YJIBTATH TA iX OBGTOBOPEHHS

Ha mincraBi oTrpumaHux npu conoernactorpadii pe-
3yJbTaTiB OynM BH3Ha4eHI enacrorpadiyHi xapakrepuc-
TUKH — KoedimienTn nedopmarlii, XapakTepHi Al Jeo-
MiOMH ¥ aJICHOMI03Yy.

VY rpymi nopiBasaAEA (I) KoedimienT medopmarnii OyB
OTPUMaHUIl TpU TOPIBHIHHI €JIACTHYHOCTI HepeIHbOT
Ta 3aJJHBOT CTIHKM MaTKH (IIpH BIJICYTHOCTI MAaTOIOTTYHUX
BUAMMUX 3MIH M7 9ac CiPOMIKAJIBHOTO ITOCIIKCHHS).
VY pasi mHasBHOCTI neomiomu (II rpyma) xoedimient ae-
(opmarii OyB oTpuMaHWA y Tpoleci MOPiBHAHHS eiac-
TUYHOCTI (PiOpPOMATO3HUX BY3IIIB IIOI0 HE3MIHEHOTO MiO-
merpis. Ilpm anenomiosi (III rpyma), koedimient
nedopmarttii OyB OTpUMaHHUN PU NOPIBHSHHI a€HOMI03-
HOT BOIHUILEBOT IUISTHKY [TPOTH HE3MIHHOTO MiOMETpIisl.

Otpumani pesynsrata KoedilieHTiB aedopmariii Ha-
nmaui B Tabmm 1.

MaxkcuManbHi  3HaueHHs KoedimieHTa nedopma-
uii Oynu orpumani npu Jjediomiomi (y mewxax Big 2,0
1o 6,0 ox. Bumipy). I1pu HasBHOCTI Audy3HOrO abo BOT-
HUILEBOrO ajaeHoMiosy koedimieHt medopmariiii OyB
y Mexax Big 0,5 mo 1,5 of. BUMiproBaHHS, IO CBITYUTH
PO BHCOKY E€JACTHYHICTH MIOMETpis TPOTH He3MiHe-
HOro Miometpis. Y I rpymi (mopiBHAHHS) KOS]IIEHT Je-
(opmarii konuBaBes B mexkax Bin 1,0 mo 1,9 ox. Bumipro-
BaHHSI.

[TpoanamnizyBaBiiy HaBEACHI JaHI MOXXHA JIMTH BHUC-
HOBKY, III0 MiOMa ¥ a/JIecHOMi03 MaroTh Pi3HI eracTorpa-
¢iuni XapakTepucTuku (koedimieHT medopmarii) i pizHe
KOJIbOPOBE KapTyBaHHs. 3arajoM JiedoMioMa KapTyeTbest
31e0UIBIIOr0 CHHIM KOJILOPOM, a aJeHOMIO3 — MO3aidyHO
CHHBO-3EJICHUM KOJIbOPOM.

RESULTS AND DISCUSSION

Elastographic characteristics were assessed in accor-
dance with sonoelastography findings, i. e. deformation
coefficients common in leiomyoma and adenomyosis. In
control group (I), the deformation coefficient was ob-
tained by comparing the elasticity of the anterior wall of
the uterus to the posterior one (if there were no pathologi-
cal visible changes during the gray scale study). In case
there was a leiomyoma (Group II), the deformation coef-
ficient was obtained by comparing the elasticity of fibro-
matous nodes vs the unchanged myometrium. In adeno-
myosis (Group III), the deformation coefficient was
obtained by comparing the adenomyotic focal area vs the
permanent myometrium.

The deformation coefficient findings are presented in
Table 1.

The maximum values of the deformation coefficient
were obtained in leiomyoma (in an amount of 2 to 6.0
units). In there was diffuse or focal adenomyosis, the de-
formation coefficient was in an amount of 0.5 to 1.5 units
indicating high myometrial elasticity vs the unchanged
myometrium. For its part, in Group I (control), the defor-
mation coefficient ranged from 1 to 1.9 units.

Having analyzed the findings, it follows that myoma
and adenomyosis have different elastographic character-
istics (deformation coefficient) and different color map-
ping. In general, leiomyoma is mapped mostly in blue,
and adenomyosis is mapped in a mosaic blue-green color.

These findings suggest high elasticity of the myome-
trium in adenomyosis in comparison with unchanged
myometrium. Similarly, taking into account the above
data, low elasticity or high density of the myometrium in
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Taoauus 1. Enacrorpadidai XxapakTepUCTUKY JIEHOMIOMH MaTKH W aI€HOMiIO3Y
3a nannmu TBY3]] i3 3acTocyBaHHsIM coHOenacTorpadii

Table 1. Elastographic characteristics of uterine leiomyoma and adenomyosis according
to transvaginal ultrasound using sonoelastography

) C— 3miriana q)opMa
KoedimieHTa ANCHOMIO3Y
i Hesminenuit miometpiit | Jleiiomioma AneHOMI03 i JIeHOMiOME
Alchopman Unchanged myometrium | Leiomyoma Adenomyosis Combination of P
Deformation .
. adenomyosis and
coefficient parameter :
leiomyoma
Emean 1,0 2,4 0,7 0,9 <0,001
Emin 1,0 2,0 0,5 0,5 <0,001
Emax 1,9 6,0 1,5 3,5 <0,001

3a MU JaHUMHU MOXKHA CYJJUTH IIPO BHCOKY €JIaCTHY-
HICTb MiOMETpIsl P aJICHOMi031 B TIOPIBHSIHHI 3 HE3MiHE-
HUM MioMeTpieM. Tak camo, 3 OISy Ha HaBEICHI JaHi,
MOYKHA TOBOPHTHU PO HU3BKY €IACTHYHICTH a00 BHCOKY
IIUTBHICTH MIOMETPisl B pa3i HAIBHOCTI JIEHOMIOMH TTPOTH
iHTakTHOrO Miometpist. ITomiOHI coHoemacTorpadiyni xa-
PaKTepUCTHKK JIeHOMIOMH M aJeHOMIO3y OTpHMallid
B. Stoelinga et al., 3riHO 3 IKUMU B 1IJIOMY TKaHHHH Mi-
oMU OyJHM TEMHIIIMMH, @ TKAHUHH aJICHOMI03Y — SICKpaBi-
MMM, HDK NPWIEDIMH MiOMeTpid, BOJHOYAC TKaHMHU
a/ICHOMIO3y Ta JISHOMIOMH PO3PI3HSIINCS 32 TEKCTYPOIO —
JKOPCTKICTB (hiOpoM Oyiia BUIIOIO, HIXK ageHOMI03y [8].

Hame nocmimpkeHHS 1MOKa3ajo, IO COHOENIACTOrpa-
(it — 9yTNMBHN 1HCTPYMEHT, SKHH JOTOBHIOE TpaIH-
uittne TBY3/l y B-pexxumi npu nudepenmiiHiit giaraoc-
THUI PI3HUX MATOJIOTIYHUX CTaHIB MioMeTpid. OTpuMaHHiA
3a JIOTIOMOTOI0 KOMIIpeciitHoi enactorpadii koedilieHT
Jedopmailii MpoIeMOHCTPYBaB BiIMIHHY €(EKTUBHICTh
mig yac audepeHiiarii maTogoriyHux CTaHIB MIOMETPIs.
OTxe, 3aCTOCOBHA B KJIHIYHIM TMpaKTHIN eacTorpa-
¢his Moke 3a0e3NeYnTH JIOAATKOBY IIarHOCTUYHY TOY-
HICTB Y ITOBCSIKJICHHIH poOoTi.

[Tpw nigo3pi Ha ypaXKeHHsI MiOMETpis Jlikapi 3a3BUYai
MPOBOASITE JIWIATAINO 1 BHIIKPiOAHHS I BCTAHOB-
JICHHA TOYHOTO aiarHo3y [9]. Xowa mmromoris, Oiormcis
W pe3ympraTH AWiaTaiii i BUIIKpiOaHHA € yHiBepcaib-
HUMHU 30JI0THMH CTaHAApPTAaMH JUIS BCTAHOBJICHHS TOY-
HOTO JiarHO3y, Il MPOIEeIypH € IHBa3UBHUMH H 1HOMII
CHPUYHMHSIOTH CEPHO3HI YCKITaJHEHHS Y MAIliEHTOK 31 CTe-
HO30M IMiXBU abo mmiiku Marku [10]. 3Ha4HaA KiNbKiCTh
MAli€HTOK HE MPOXOAMUTH JKOJHMX NATOJIOTIYHMX TECTIB.
Tomy miciisi MEIMYHOTO OIVIsLY HEPIJKO MPU3HAYAIOTH Ma-
Joe(eKTUBHE JIIKyBaHHSI, TIPH SIKOMY HE BPaXxOBYIOThCS 1H-
JIUBITyabHI OCOOJHMBOCTI TAIlIEHTOK, IO IPH3BOIUTH
JI0 HepaliOHaJbHUX BUTPAT MEAMYHHX pecypciB. Baxnmso
3a3HAYMTH, IO M Yac TUQepeHIianii MioM:d i aJeHOMi-
03y pe3yibTaTH ernacrtorpadii MOBHICTIO BiIIIOBiTaIM pe-
3ylbTaTaM MarHiTHO-pe3oHaHCHOi ToMorpadii [11]. Tomy
coHoenmactorpadist sk Oe3MeYHHi, TOCTYMHHAN 1 MEHII
BapTICHUIA METON Bi3yasizamii € HagifHUM IiarHOCTHY-
HUM IHCTPYMEHTOM KIIHIYHHUX TiHEKOJOTIYHHX IIPO-
61eM Ta crmoco00M YHUKHEHHS HETIOTPiIOHUX MPOIETyp.

BUCHOBKHA

[Ipu mnpoBeACHHI YABTPA3BYKOBOTO JIOCIIKCHHS
i3 3aCTOCYBaHHSIM KOMIpeciiiHoi conoenacrorpadii y ma-
IIEHTOK i3 TAKMMU TMATOJIOTIYHUMH CTaHAMHU MIOMETPis,

case of leiomyoma vs the intact myometrium should be
noted. Similar sonoelastographic characteristics of leio-
myoma and adenomyosis were obtained by B. Stoelinga
et al. According to them, in general, myoma tissues were
darker while adenomyosis tissues were brighter than the
adjacent myometrium, at the same time adenomyosis and
leiomyoma tissues differed in terms of structure: fibroma
stiffness was higher than the one of adenomyosis [8].

According to our study, sonoelastography is a sensi-
tive tool complementing the traditional transvaginal ultra-
sound in B-mode in the differential diagnosis of various
pathological conditions of the myometrium. The defor-
mation coefficient obtained via compression elastography
presented excellent efficiency when differentiating patho-
logical conditions of the myometrium. Therefore, elastog-
raphy applicable in clinical practice can provide addi-
tional diagnostic accuracy in everyday work.

When myometrial lesions are suspected, physicians
usually perform dilatation and scraping to make an accu-
rate diagnosis [9]. Although cytology, biopsy, dilatation
and scraping outcomes are universal gold standards for
accurate diagnosis, these procedures are invasive and
sometimes they cause serious complications in patients
with vaginal or cervical stenosis [10]. A lot of patients do
not have any pathological test made. Consequently, a
medical check-up is followed by prescribing ineffective
treatment, which is not focused on individual characteris-
tics of patients, resulting in irrational misuse of medical
resources. It should be emphasized that when differentiat-
ing myoma and adenomyosis, the elastography findings
fully matched magnetic resonance imaging findings [11].
Therefore, sonoelastography, as a safe, affordable, and
less expensive method of imaging is a reliable tool to di-
agnose clinical gynecological disorders and avoid unnec-
essary procedures.

CONCLUSIONS

The deformation coefficients in patients with leiomy-
oma and adenomyosis and unchanged myometrium were
obtained via ultrasound with compression sonoelastography
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SIK JiefioMioMa i aJIeHOMiO3, a TAaKOXK y MAIIEHTOK i3 He-
3MiHEHUM MioMeTpieM Oyiau oTpuMaHi KoedilieHTH Je-
(dopmartii, sSKi Jal0Th 3MOT'Y BU3HAYUTH CTYIIIHb €JIacTHY-
HOCTi MiOMETpisl Ta 3MiHH OCTaHHBOTO TIPU BiATIOBIIHIN
TIATOJIOT 1.

Emacrorpadis mae 3mory ineHTH(IKyBaTH YiTKi Bin-
MITHI O3HaKW JielomioMu # ajmeHomiosy. 30ir Mix mia-
THOCTHKOIO a/IeHOMi03y Ha OCHOBI enactorpadii Ta ricro-
JIOTIi € ICTOTHHMM, aji€ HE ONITUMAaJIbLHHM.

MoskHa 3 yTIeBHEHICTIO TOBOPUTH PO T€, IO HE3Mi-
HEeHUIl MIOMETpiil Mae MEeBHY €JIaCTHUYHICTh, SIKY MOXKHA
NPUPIBHSTH JI0 YMCIIOBOTO 3HAYEHHS, a came KoedilieHTa
nedopmaltii, 1 el MOKa3HUK 3MIHIOETHCS B pa3i HasB-
HOCTI JIelOMiOMH 200 aJIeHOMi03Y, 1[0 CTBOPIOE MOXKJIIH-
BicTh IU(EPEHIIIIOBATY 111 MTATOJIOTIYHI CTAHU MIOMETPIsl.

Otxe, BHUKOpHCTaHHS enactorpadii Ha J0aaToK
JI0 3BUYAHHOIO YJIBTPa3ByKOBOTO JOCIIKCHHS MOXE J10-
MMOMOTTH B AW(EpEHIIHIN MIarHOCTHIIl MAaTOJIOTIYHUX
CTaHiB MIOMETDis, 10 MOXe OyTH KOPHCHUM IIPH KOHCEP-
BaTMBHOMY JIIKYBaHHI Ta II€peIONepanifHOMy IUIaHy-
BaHHI.
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and they made it possible to determine the degree of elastic-
ity of the myometrium and its changes in the relevant pa-
thology.

Elastography is capable of identifying clear distinc-
tive features of leiomyoma and adenomyosis. The coinci-
dence of the diagnosis of adenomyosis based on elastog-
raphy and histology is significant, but not optimal.

The unchanged myometrium has a certain elasticity,
which can be equated to a numerical value, i. e. the defor-
mation coefficient, and this param changes in case of
leiomyoma or adenomyosis, which makes it possible to
differentiate these pathological conditions of the myome-
trium.

Thus, elastography in addition to standard ultrasound
can aid in the differential diagnosis of pathological condi-
tions of the myometrium, which may be useful in conser-
vative treatment and presurgery planning.
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IepcnekTHBY MOAANBIIUX JOCTIKEHb

Po3pobuti mpOTHOCTHYHI TOKAa3HWUKH KoedimieHTa
nedopmatlii Ipu yIBTPa3ByKOBiH TIarHOCTHIII i3 3aCTOCY-
BaHHSIM coHoenacTtorpadii A OIiHIOBaHHS €(EeKTHB-
HOCTI MPOBENEHHS JIIKyBaJbHUX 3aXOJiB 1 JUHAMIYHOTO
CIIOCTEPEIKCHHSL.

KonduikT inTepecis
ABTOpH 3asBISIOTH PO BIJCYTHICTH KOH(IIIKTY iH-
TepeciB.

Indopmanis npo pinancyBanus
®dinancyBaHHS BHIaTKamMn Jlep>KaBHOTO OIOIKETY
VYkpainu.

Prospects for further research

To develop prognostic indicators of the deformation
coefficient in ultrasound diagnosis using sonoelastogra-
phy to assess the effectiveness of therapeutic measures
and case follow-up.
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