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PE3IOME

AKTyaJbHicTh. BHYTpIIIHPOMATKOBI MAaTOJIOTIUHI HpOLECH, HANMOIIMpPEHi-
IIMMH HO30JIOTISIMH SIKHX € JiciloMioMa, aJieHOMi03 Ta iH(ineTpaTuBHa (hopma
a/ICHOKapIIMHOMH, HUHI SIBIISIOTH JIOCHUTH PO3IOBCIOMKEHY TPYITy TiHEKOJIO-
riuyHOi marosorii, HeOe3neyHy yepe3 MOKIMBICTD 3JI0SIKICHOCTI Ta pEelUANBY-
BaHHs. P0o3po0neHHs IHTErpoBaHOTO HEIHBa3WBHOT'O A1arHOCTUYHOTO ITiAXOMY,
sSKuii Oepe 10 yBarW YMHHUKH PHU3WKY, CUMIITOMHM, KIJIiHIYHE OOCTEXEHHS Ta
Bi3yai3allilo, CTBOPIOE MOXKJIMBICTh BCT@HOBJICHHS TOYHOTO JiarHO3y JIs
BU3HAYEHHSI TEPAreBTUYHOI TAKTHUKH.

MeTa po0oTH — IMPoOBECTH CUCTEMAaTHYHUI aHaJIi3 Cy4acHOi HayKOBOI JiiTepa-
TYpH IIONO 3aCTOCYBAaHHS METOJIB Bi3yami3allil B JiarHOCTHII MaTOJIOTTYHMX
MPOIIECiB MaTKM Ta BU3HAYUTH OCHOBHI HANPSMKH iXHBOTO PO3BUTKY IIPH
3a3HAYEHUX MaTOJIOTISX.

Marepianu Ta MmeToau. byno npoaHaizoBaHo i CHCTEMaTH30BaHO JIaHi TOBHO-
TEKCTOBUX IyOJTiKamiil y 3aKOpJOHHUX (QHIVIOMOBHHX) HayKOBHX BHJIAHHSIX 32
niepiox 2013-2020 pp., BigiOpaHux IUIIXOM MOMIYKY B 0azax JaHuUX Scopus,
Web of Science Core Collection i PubMed 3a kirouoBrMu ciioBaMu «adenomy-
osis», «leiomyomay, «adenocarcinomay, «sonography», «sonoelastography».
Pesysbratn Ta ix odroBopennsi. CKJIaJHICT IiarHOCTUKH HOBOYTBOpPEHb
MIiOMETpisl, OCOOJIMBO IXHBOI CHOJyYEHOCTI, CIPSIMOBYE Ha IIOUIYK HOBHX
QITOPUTMIB J1arHOCTUKHU TATOJIOTIYHUX IPOLECIB MIOMETpisl, METOIO 4OTO, Y
KiHIIEBOMY paxyHKY, € BU3HaY€HHs [1epCOH1(hiKOBaHOI TAKTUKH JTIKyBaHHS XBOPUX
KIHOK. 3a JaHUMH JITEpaTypH, OCTaHHIM YacoOM YCE YacTillle 3aCTOCOBYIOThH
MOXJIMBOCTI coHoenactorpadii B jgiarHOCTHII XBOpPOO pernpoayKTHBHOT
CHCTEMHU Ta OLIHIOBaHHI CTaHy TKaHWH MaTKH, L0 crpusie audepeHminHii
JIarHOCTHIIi, MOHITOPHHTY Ta JIIKyBaHHIO 3a3HaYEHUX 3aXBOPIOBaHb.
BucnoBku. Ha chorozHi 3a3Ha4a€eThest 0OMeKeHa KUTBKICTb JOCIIIKEHb 1010
MMUTaHb JA1arHOCTUKH MATOJIOTI] MaTKU Ta Opak 3aralbHUX CTaHAAPTIB TEXHIKH
MIPOBEICHHSI Ta IHTEpIIpeTalii OTPUMaHUX pe3yJbTaTiB coHoenactorpadii npu
TaToJIoTii penpoayKTUBHOI cuctemu. JlogaBaHHs 1aHUX coHoenacTorpadii 1o
CIpPOUIKAJIbHUX JIarHOCTHYHHUX 300pa)keHb € KOPUCHHMM Ui JudepeHiianii
JeiioMioMH, aJIcHOMI03y Ta HOPMaJTBHOT MaTKH, 10 BiIOWBAETHCSA Y TiIBUIIICHHI
TOYHOCTI Ta IarHOCTUYHIH y3ro/pkeHocTi. [lepcrekTnBHICTE cOHOenacTorpadii
noJisrae B MiJIBUIIEHHI TOYHOCTI JIarHOCTHKH, O€3MEYHOCTI Ta JOCTYIMHOCTI
METO/Yy, HEBENUKid BaprocTi. lle chpuse MOXIMBOCTI OUIBII IIMPOKOTO
BITPOBA/PKEHHSI METOY B KIIIHIYHY HPaKTHKy 3 METOIO OTPUMAHHS JJOaTKOBOT
JiarHoCTUYHOT iH(opMaIrii.
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ABSTRACT

Background. Intrauterine pathological processes, the most common medical
conditions of which are leiomyoma, adenomyosis and infiltrative adenocarci-
noma, currently represent a quite prevailing group of gynecological pathology,
dangerous due to the potential of malignancy and recurrence. The development
of an integrated non-invasive diagnostic approach that takes into account risk
factors, symptoms, clinical examination and imaging, makes it possible to make
an accurate diagnosis, which is essential to determine therapeutic strategy.
Purpose — to carry out a systematic analysis of the uptodate scientific literature
regarding the use of imaging methods in diagnosis of pathological processes
of the myometrium and determine the main directions of their development
in these pathologies.

Materials and methods. The material for the study were publications and results
of clinical trials found in Scopus, Web of Science Core Collection and PubMed
databases for the period from 2013 to 2020 based on the keywords like “adeno-
myosis”, “leiomyoma”, “adenocarcinoma”, “sonography”, “sonoelastography”.
Results and discussion. The complexity of diagnosing myometrial neoplasms,
especially in case of combinations, initiates the search for new algorithms for
diagnosing pathological processes of the myometrium, the purpose of which,
ultimately, is to determine personalized strategy of treatment of female patients.
According to the literature, recently sonoelastography potential has been
increasingly used in diagnosis of the reproductive system diseases and
assessment of the functional state of uterine tissues, contributing to differential
diagnosis, monitoring and treatment of these diseases.

Conclusions. Thus, there is a limited number of studies on the diagnosis of
myometrium pathology along with insufficient general standards of technique
for conducting and interpreting the findings of sonoelastography in the
reproductive system pathology. Adding sonoelastography data to sonographic
images in B-mode is useful for differentiating leiomyoma, adenomyosis, and
normal uterus, whichis reflected in increased accuracy and diagnostic consistency.
Sonoelastography potential consists in increasing the accuracy of diagnosis,
safety and availability of the method, its low cost. This contributes to the
possibility of wider implementation of the technique in clinical practice in order
to obtain additional diagnostic information.
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38’530k po0OTH 3 HAYKOBUMU NPOrpaMaMH,
MJIAHAMH Ta TeMaMHU

PoGoTa BuKOHaHA y MeXax IIAHOBOI HAYKOBO-IOCIi-
HOI poOOTH XapKiBCHKOI MEAWYHOT aKaaeMil ITiCIIsaTul-
JIOMHOT OCBITH «MOXITMBOCTI BUKOPHCTaHHS COHOEIACTO-
rpadii mpm mudys3Hii maronorii Miometpis». Homep
nepxkaBHol peectparii 01190002240, TepMiH BUKOHAHHS
2019-2023 pp., kepiBHEK TemMu — Tpodecop Kadempu
mpomeneBoi niarHoctukn XMAIIO Cadonosa I. M.

BCTYII

BHyTpITHEOMATKOBI TATOJNOTiIYHI TIpOILIECH, HANHIO-
OIMPCHIITUMEA HO30JIOTISIMH SKHX € CHIOMETPio3, Jeho-
MioMa, aJeHoMio3 Ta iH(]UTBTpaTHBHA QopMa amaeHO-
KapLMHOMH, HUHI SIBJISIOTH TOCUTh PO3IOBCIOKEHY IPYILY
riHekonorigHoi maronorii. 3 OISy Ha IOIIUPEHICTH,
neiiomioma Matku TpamsieTbes y 20-30% jkiHOK perpo-
IYKTUBHOTO BiKy, BOJHOYAC, 32 NEIKUMH JDKepenaMu, il
TIOIUPEHICTh MOXKe AocsaraTtd HaBiTh 77 % [1]. Ynpomosx
OCTaHHBOTO CTOJNITTSA BiZOYIIOCS «OMOJOMKCHHSD» i€l

Relationship with academic programs,
plans and themes

The study was performed within the scope of the
planned research project “Applicability of sonoelastography
in diffuse myometrial pathology”. Led by Professor of
Diagnostic Radiology Department of Kharkiv Medical
Academy of Postgraduate Education, I.M. Safonova.
State registration No 01190002240 (2019-2023).

INTRODUCTION

Intrauterine pathological processes, the most common
medical conditions of which are leiomyoma, adenomyosis
and infiltrative adenocarcinoma, currently represent a quite
prevailing group of gynecological pathology. Considering
the prevalence, uterine leiomyoma occurs in 20-30% of
women of reproductive age, however, according to some
sources, its prevalence can reach even 77% [1]. Over the
last century, the pathology has tended to “rejuvenate”,
in other words, to affect the population who are 10 years
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nmarosiorii Ha 10 pokiB. SIKIIO HANPUKIHII MHHYIIOTO
CTOJIITTS Ha JieloMioMy Haivactime ctpaxaanu 40-piuni
JKIHKY, HUHI — 11¢ KiHKH BikoM 32—33 poku [2]. [omoBHa
npobiiema JieloMiOMH TONsATae y ii MONIMPEHOCTI Ta
HEraTUBHOMY BIUIMBI Ha JITOPOAHY (YHKIIIO >KIHKH:
TPYAHOLIl 3a4aTTsl, yCKIaJHEHHS BariTHOCTI Ta 0e3ITiyis.
Sk crBepmxyloth M. Lisiecki et al., y 20-25% xiHok
JefioMioMa MOKe CIIPUYMHHUTH TOTalIbHE Oe3rumians [3].
[lepeobir nefiomiomn Moxke OyTH SIK OE3CHMITOMHHM,
TakK 1 CyNpoOBOKYBATHCS TXKKHUMHU PSCHUMH MEHCTPYab-
HUMH KpOBOTEYaMH, SIKI CYTTEBO TOTIPUIYIOTH SIKICTh
KHUTTS Yepe3 aHeMilo, BTOMY, AUCOYHKIIIO KUIIEUHHKA W
CCUOBHBITHUX IIUISIXIB, IICUXOJIOTIUHUM cTpec. ToMmy mpoo-
JieMa JIarHOCTUKM Ta JIIKyBaHHsS JieiioMioMH HaOyBae
BEJIMKOT COITIaJIbHOT 3HAYYIIIOCTI Yepe3 BIUTHUB Ha peatizallito
PENpOnyKTUBHOT (PYHKIIi, OMOJIOJPKEHHSI KOHTHHICHTY
XBOPHX, & TAKOXK BHCOKY YacTOTY OIlEpPaTUBHHUX BTPYyYaHb,
SIKI HEP1IKO 3aKiHUYIOThCS BUJIAJICHHSIM opraHa [4].
[HIIOFO TWATOJIOTiEI0 MIOMETPisS € aJCHOMIO3, SKUH
BiJJ3HAYAETHCS] MATOJIOTIYHUM PO3POCTAHHSAM EHAOMETPist
B Marlli, CIPUYMHSIOYH TiNEPIIACTHYHI 3MiHU MIOMETDisl.
BBaxanocs, mo e 3aXBOPIOBaHHS Mi3HBOTO PENPOLYK-
TUBHOTO Ta TNPEMEHONay3ajbHOr0 BiKY, NpOTE Ha
a/IeHOMI03 CTPaXKJaloTh 1 )KIHKM PENPOLYKTHBHOTO BIKY,
10 POOWTH BAXKIMBOIO SIKOMOTa DPaHHIO MJiarHOCTHKY,
0akaHO HEIHBa3MBHMMH MeToamu. JloHenaBHa €IUMHUM
METOJIOM J[IarHOCTHKH aJIEHOMi03y OyJI0 riCTOIaToNoTiYHe
JOCHi/pKeHHsT micns  Tictepekromii. Ilpore posBuTOK
TaKuX Bi3yalli3allifHUX TEXHOJOTIH SK TpaHCBariHajbHA
JIBO- Ta TPUBHMipHa coHOrpadis, MarHiTHO-pEe30HaHCHA
tomorpadis (MPT) cTBopriIM MOXKIIMBICTB J1arHOCTYBaTH
II0 MaTONIOTiI0 HeiHBa3uBHO [5]. Bisyamizauis nana 3mory
YTOYHUTHA (YHKIIOHATBHY aHATOMIIO MAaTKH, BHUSIBHTU
YpaKeHHS Ha Pi3HIH DIMOMHI BiJ TOBEPXHI PO3ALTY
€HJIOMETPI-MIOMETpiii, 3MIHMBIIM Halle PO3YyMiHHSI
MIPUPOJHOTO Nepediry Ta KIIHIYHOTO CHEKTpa aJeHOMI03Yy.
JlocnigHuKN 3a3Ha4yaloTh Ha BIJICYTHICTh €JUHUX TiCTO-
JIOTIYHMX 1 Bi3yami3aliifHUX KpUTEPIiB y pasi CrioiTydeHHs
aJieHOMio3y 3 IHINMMH MAaTOJIOTiISIMH MaTKH, 30KpeMa,
neiiomiomoro [6].
AJIeHOKapIITHOMA € YacTOI NMPHYMHOI0 CMEPTI KIHOK
y PO3BHHEHHX KpaiHax cBiTy. [loBimoMIIsETBCS, 110 CHH/-
POM TOJIIKICTO3HHX SIEYHHKIB 1 JIelOMioMa MaTku MOXYTb
MiABUIINTH PHU3MK 3a3HaueHoi maronorii. S. E. Johnatty
et al. cmocrepiranu ineHTu(ikamio ageHomiosy y 41%
MaiieHTiB 3 ajgeHokapuuHomolo [7]. Ipore, 3a iHmMMU
JaHUMH, PU3WK BIUIMBY €HJIOMETPiO3y Ha BHUHUKHEHHS
azeHokapiuHoMu ckinanae gume 0,78-2,8% [8], 1o,
HareBHO, 3yMOBJICHO BiJMIHHOCTSIMU B JIW3aifHi J0CIij-
KEHb, CTATUCTHYHMX MIIX0/aX 1 AJIarHOCTUYHHUX METO/ax.
OCKINTbKM BHYTpILTHHOMATKOBI IaTOJIOTIYHI MPOLECH
CYTTE€BO BIUIMBAIOTh Ha PENPOAYKTUBHE  310pPOB’S
KIHOK Ta SIKICTh JKHTTS, iXHE CBOEYACHE BHSBICHHSI €
OJJHUM 13 TPIOPUTETHHUX 3aBJaHb CY4YaCHOI TiHEKOJIOTii.
ToMmy  po3poONicCHHS  IHTETPOBAHOTO  HEIHBAa3WBHOTO
JIarHOCTUYHOTO MiAXOMY, SKUH Oepe A0 yBarum YMHHUKU
PH3HKY, CHMIITOMH, KJIiHIYHE 00CTE)XEHHS Ta Bi3yasli3allifo,
CTBOPIOE MOXKJIMBICTh BCT@HOBJICHHSI TOYHOTO IiarHO3Y
JUISl BU3HAYECHHS TEPAIleBTUYHOT TAKTHUKH.

younger. While, at the end of the last century, 40-year-old
women most frequently suffered from leiomyoma, today
these are women at the age of 32-33 [2]. The key challen-
ge of leiomyoma is its prevalence and negative impact
on the female reproductive function: difficulty to conceive,
complicated pregnancy and infertility. According to
M. Lisiecki et al., in 20-25% of women, leiomyoma can
cause total infertility [3].

The course of leiomyoma can be asymptomatic or
accompanied by severe heavy menstrual bleeding,
significantly impairing the quality of life due to anemia,
fatigue, dysfunction of the intestines and urinary tract,
psychological distress. Consequently, the issue of
diagnosis and treatment of leiomyoma acquires a great
social significance resulting from the impact on fulfilling
the reproductive function, “rejuvenation” of patient
population, as well as a high frequency of surgical inter-
ventions, which often end with organ removal [4].

Another pathology of the myometrium is adenomyosis,
which is characterized by pathological growth of the
endometrium in the uterus, causing hyperplastic changes
in the myometrium. It was considered to be a disease of
late reproductive and premenopausal age, however, women
of reproductive age do also suffer from adenomyosis,
and thus, early diagnosis, preferably by non-invasive
techniques, becomes of a great importance. Until recently,
the only method for diagnosing adenomyosis was histop
athological examination after hysterectomy. However, the
development of such imaging technologies as transvaginal
two-and three-dimensional sonography, magneticresonance
imaging (MRI) have made it possible to diagnose this
pathology non-invasively [5]. Imaging enabled clarifying
the functional anatomy of the uterus, detecting lesions at
different depths from the surface of the endometrium-
myometrium, having changed our understanding of the
natural course and clinical spectrum of adenomyosis.
Researchers note the lack of uniform histological and
imaging criteria in case of combination of adenomyosis with
other pathologies of the uterus, leiomyoma, in particular [6].

Adenocarcinoma is a frequent cause of death in women
in the developed world. Polycystic ovarian syndrome and
uterine leiomyoma are reported to be able to increase the
risk of this pathology. S. E. Johnatty et al. observed the
identification of adenomyosis in 41% of patients with
adenocarcinoma [7]. However, according to other data,
the risk of impact of endometriosis on occuring adeno-
carcinoma is only 0.78-2.8% [8], which is probably due
to differences in research design, statistical approaches
and diagnostic techniques.

Since intrauterine pathological processes substantially
affect the female reproductive health and quality of life,
early detection of those is one of the priorities of modern
gynecology. Therefore, the development of an integrated
non-invasive diagnostic approach that takes into account
risk factors, symptoms, clinical examination and imaging,
makes it possible to establish an accurate diagnosis and
determine therapeutic strategy.
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MeTta po0OTH — TPOBECTH CHCTEMAaTW4HUI aHaji3
JIAHUX Cy4acHOI HayKOBOI JIITEPaTypH LIO/I0 3aCTOCYBaHHS
METOMIB  Bi3yanmi3amii B JIIarHOCTHIII  MATOJOTIYHUX
MIPOIIECiB MATKK Ta BU3HAUYUTH OCHOBHI HAIIPSIMKH iIXHHOTO
PO3BHTKY TIpH 3a3HAYECHUX I1aTOJIOTISIX.

MATEPIAJIN TA METOIU JOCJIIIKEHHSI

Byno mpoaHaizoBaHO 1 CHCTEMAaTH30BaHO JIaHi MOBHO-
TEKCTOBUX MyOJdiKaliii y 3akopZOHHUX (aHIJIOMOBHHX)
HAyKOBUX BHJaHHsX 3a mepiox 2013-2020 pp., BimiOpa-
HUX [UIIXOM IOIYKy B 0a3zax maHux Scopus, Web of
Science Core Collection i PubMed 3a kmtouoBuMu cito-
Bamu «adenomyosisy, «leiomyomay, «adenocarcinomay,
«sonography», «sonoelastography».

PE3YJbLTATH TA iX OBTOBOPEHHS
Bisyamizamis 3apxau Oylia HE3aMiHHOKO NPH BH3HA-
YeHHI eTioNorii Ta cTajil MaToJoTriYHUX MPOLECIB MaTKH,
IUTaHyBaHHI JIIKYBaHHS Ta OIIHIOBaHHI HOro edexTus-
HOCTI, BUSBJIECHHI peninauBiB. TpaHCcBariHanbHe yabTpas3By-
KOBE JIOCIIJDKEHHS € HAMMOIIMPEHIIINM METOJIOM Bi3ya-
Ji3anii marojoriyHuX mporueciB Matku. [lonpu mepeBaru
MeTony (iHpOPMATUBHICTH, TOCTYIHICTh, HCIHBA3HBHICTH ),
Lei MEeToJ| He 3aBXIU JIa€ MOXKJIMBICTh JudepeHIioBaTn
BHYTpILTHHOMATKOBI IATOJOTIYHI Tporecu. Y3-aHrio-
rpadis, TpuBUMipHa exorpadisi, K JOAAaTKOBI TEXHOIOTIi
VY3-1iarHOCTHKH, CHPUSIOTH MiABUIIEHHIO 1H(OpMAaTHB-
HOCTi B [IarHOCTHIIl 3a3HAUCHMX TMATOJOTiH, NPOTEe Ha
pe3yabraTd [OUX METONIB 3HAauyHOI MIpOI0 BIUIMBAE
KIIHIYHAN JTOCBiJ (paxiBUs, CIPHSIOUU Cy0’€KTHBI3MY M
YCKJIaTHIOFOYH /IIarHOCTHUKY B pa3i CyIyTHBOI rmarosorii [9].
Ha cporozHi ai1st BUSIBIGHHS O3HAK 3JIOSKICHOCTI TKaHWH
i Olmpn TOuHOI JudepeHmianii BHYTPINIHBOMATKOBHX
MaToJOTIYHUX 3MiH y KIIHIYHIA TpakTuii —mnodanu
3actocoByBaru Meton conoenacrorpadii (CED), sxwuii
IPYHTYETHCS HA BUMIPIOBaHHI W OI[IHFOBaHHI JKOPCTKOCTI
1 MEXaHIYHUX BIACTUBOCTEH TKaHWH. MOXIIMBOCTI €1acTo-
rpadii HenaBHO OyiM aganToBaHi O OLIBIIOCTI BHCOKO-
SIKICHUX YJIBTPa3BYKOBUX cKaHepiB. OCKINBKH Maibke Bci
TMAIi€HTH 31 CKapraMy Ha OpraHd MaJloro Ta3a MPOXOASTh
V3], conoenacrorpadito MOXKHa JIETKO BUKOPHUCTOBYBATH,
MPOCTO TIEPEKITIOUUBIIKM CKAHEP Y PEKUM eractorpadii.
o MeTomuKky po3nISgaroTh SK BiAJalieHy HallbIaIiio
OpraHiB i TKaHWH 4epe3 YIbTPa3BYKOBI CHTHAJM, aHai3
SIKUX Hajae iH(QOpMAIlI0 IIOI0 3MIICHb, CIPHUYUHCHUX
30BHINIHIM MeXaHIYHUM a0o0 (i310NOriYHUM BILTHBOM.
VYneTpa3ByKOBa CHCTEMA aHAIII3Ye i MapKy€e 30HU 3 pI3HUMHU
nmapaMeTpaMu MPYKHOCTI Ta HAJIA€ Bi3yalibHI 300pakeHHS,
CYIPOBO/KYIOUH IX KiJIbKICHOIO iH(popMarieto. Y mporeci
coHoenacrorpagii 3a J0MOMOI0I0 YIBTPa3ByKOBUX XBHJIb
Ta JIOCUTh HEBEJIMKOI MEXaHIYHOI KOMIpecii BU3HAYAIOTh
cTyminb Jaedopmariii TKaHUHM OpraHa: M’sKi YacCTHHHU
TKaHUHH Je(OpMYIOThCSA OLIBIIOK MIpO0, a TBEp.i
HABIIAKH — MCHINOK0. BimoMo, 1Mo BHCOKa TBEPIICTh 200
LIJTbHICTH HOBOYTBOPEHHS € 03HAKOIO 3710sKicHOCTI [10].
SIKicHI Ta KIJBKICHI 3MiHM CTPYKTypH TKaHWHH B
mporeci  coHoenactorpadii BiIOMBAIOTBCS Y  BHIVISAII
KOMIT'IOTEPH30BaHOi KOJIPHOI INKaNW, Ha SKIH CTYIMiHBb
JKOPCTKOCTI BIZINOBIJIa€ IIEBHOMY KOJIBOPY Ta IEBHUM
KUIBKICHUM ITOKa3HUKaM — OajbHIM MIKaJi >KOPCTKOCTI,

Purpose — to carry out a systematic analysis of the
uptodate scientific literature data regarding the use of
imaging methods in diagnosis of pathological processes
of the myometrium and determine the main directions of
their development in these pathologies.

MATERIALS AND METHODS

The material for the study were publications and
results of clinical trials found in Scopus, Web of Science
Core Collection and PubMed databases for the period
from 2013 to 2020 based on the keywords like “adeno-
myosis”, “leiomyoma”, sonography”,
“sonoelastography”.

9 ¢

adenocarcinoma”,

RESULTS AND DISCUSSION

Imaging has always been indispensable in deter-
mining the etiology and stage of neoplasm, planning the
treatment and assessing its effectiveness as well as
detecting relapses. Transvaginal ultrasound is the most
common technique of imaging of newly formed processes
of the myometrium. Despite its advantages (informa-
tiveness, accessibility, non-invasiveness), this technique
does not always make it possible to differentiate
intrauterine pathological processes. Ultrasound angio-
graphy, three-dimensional ultrasound, as supplementary
technologies of ultrasound diagnosis, increase the
informativeness in diagnosis of these pathologies,
however the findings of these methods are greatly
influenced by an expert’s clinical experience, promoting
subjectivity and complicating diagnosis in case of
comorbidity [9]. Up to date, in order to detect the signs of
tissue malignancy and achieve more accurate differen-
tiation of intrauterine pathological changes, they put
sonoelastography, based on measuring and evaluating
the stiffness and mechanical properties of tissues, into
clinical practice. Elastography potential has recently
been adapted to most high-quality ultrasound scanners.
Since almost all patients with pelvic complaints undergo
ultrasound, sonoelastography can be easily used by simply
switching the scanner to elastography mode. This tech-
nique is considered as remote palpation of organs and
tissues through ultrasound signals, the analysis of which
provides information on the displacements caused by
external mechanical or physiological influence. The ultra-
sound system analyzes and marks areas with different
elasticity parameters and provides visual images along
with quantitative information. In the process of sono-
clastography, with the help of ultrasonic waves and
quite small mechanical compression, they determine the
degree of deformation of the organ tissue: the soft parts
of the tissue are deformed to a greater extent, while
the hard ones, on the contrary, to a lesser extent. High
hardness or density of the tumor are known to be a sign
of malignancy [10].

Qualitative and quantitative changes in tissue struc-
ture in the process of sonoelastography (SEG) are
reflected in the form of a computerized color scale,
on which the degree of stiffness corresponds to a certain
color and certain quantitative parameters — a scale of
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po3po0ieHiit st pisaux oprauiB [11]. Tak, 3moskicHUi
MPOIIEC, HE3aJISKHO BiJ WOro JOKaji3allii, Bi3HAYAETHCS
BHCOKHM CTYIICHEM JKOPCTKOCTI TKAaHWHH Ta BiJOMBAETHCS
Ha KOJNIpPHIH MIKajgl IHTEHCHBHHM CHHIM KOJILOPOM,
a OOPOSIKICHI HOBOYTBOPEHHS — 3€JICHUM 200 YCPBOHHM.
11i maHi € BaXXJIMBUM JIOTATKOBUM KPHUTEPieM y TuepeHITiii-
Hill TiarHOCTHII HOBOYTBOPEHB Pi3HUX JIoKamizawiit [12].

VY xminiuniit npaktuni CEI' mpoBonmsiTe Ha ynbsTpa-
3ByKOBHX 1 MarHiTHO-PE30HAHCHUX CHCTEMaX, SIKI BHKO-
PUCTOBYIOTH Di3HI MeTofu Bisyamizarfii. TexHomoris
MarHiTHO-pe3oHaHcHoOi enacrorpadii (MPE), noennye
MPT-300pakeHHs 3 HHU3bKOYACTOTHHMH KOJIMBAHHSIMH,
CTBOPIOIOYHM Bi3yallbHy KapTy — eJlacTorpamy, ska
BiIOMBA€ JKOPCTKiCTh TKaHWH. lleli Merom cmovaTky
3aCTOCOBYBAJIM B JIIarHOCTHINI Ta BH3HAYCHHI CTaaii
¢i6po3y mneuinku, Hareniep MPE € nonmarkoBuM iHCTpY-
MEHTOM Y audepeHmiaii JoOpOsSKICHUX 1 3JO0SKICHUX
MyXJIMH MOJIOYHOI 3aJI03M, €JIaCTUYHOCTI Miokapjaa M
aopty, sereHb. Xoua MPE 3 omHakoBo dYyT/iMBICTIO
JI03BOJISIE OLIHUTH IIBHUJKICTH NOMIMPEHHS 30yMIKSHHS Ta
BUMIpIOBaTH JeOpMallito TKaHUH y Oy/ib-sIKOMY HaIlpsIMKY,
HENIOJTIKOM METOAYy € HEeOOXiJHICTh BHCOKOBApPTICHOTO
yCTaTKyBaHHs, 10 MO3HAYAEThCSI HA IOIIMPEHOCTI HOTro
3actocyBanHs [13].

VYnbTpasBykoBa enactorpadis abo coHoemactorpadis
HaOyna HaHOUIBIIOTO PO3MOBCIO/PKCHHS, JTAFOYH MOXKITH-
BICTh B MPOIIECi 1030BaHOI KoMIpecii abo BiOparlii oriHu-
TH JIOKanbHi xgedopmalii Ha OCHOBI pI3HMII enac-
THUYHOCTI a00 KOPCTKOCTI HOPMaJbHUX 1 MATOJOTIYHUX
tkauuH [14]. Tlomupennto 3actocyBanus CEI' y miar-
HOCTHIII Mai’ke BCiX BOTHHUINCBUX 1 JU(PY3HUX 3aXBO-
pIOBaHb BHYTpINIHIX 1 ITOBEPXHEBO PO3TAIIOBAHUX
OpraHiB CHpUSUIO BUTOTOBJIEHHS amapariB Juii Y3l 3
omuiero CET, i HaBiTH 6€3MPOTOBUX MOpTATUBHUX [15].

Huni Bimomi nBa meromu CEIL: kommpeciiiHa enacto-
rpadis i emacrorpadist 3cyBHoro xBuiero [16]. Kommpe-
cifina (medopmarniiiHa, cTaTMyHa, CTpEeHHOBA) e€JIacTo-
rpadist IOCHIDKYE €JTacCTHYHICTh TKaHHH y pPEaJbHOMY
Yaci y B-pesxuMi ckaHyBaHHS, aHAJIOTIYHO JI0 KOJIbOPOBOT
nomuieporpadii. MeToa CTBOPIOE MOXIIUBICTh MPOBECTH
SIKICHE OLIIHIOBaHHS PO3MONLTY NPYXHOCTI B TKaHWHAX,
a CTyIiHb CTUCIMBOCTI TKaHWHH B IependavyBaHiii
30HI marojorii Mmoo pedepeHTHOi TKaHWHHM BigOWBae
koedinienT nepopmanii SR (strain ratio). Indopmaris,
OTpUMaHa IIiJ] Yac KOMIIPECiiHOi enactorpadii, mogaeTses
rpadiuHo abo 4yepe3 KomipHe KapTupyBaHHs. [lepeBaramu
METOJy € MOXJIMBICTh OJHOYACHOTO OTPHUMAaHHS JBOBH-
MIpHOTO YJBTPa3BYKOBOTO # enacrorpagiuHoro 300pa-
JKEHHsI Ta BIJICYTHICTh BEJIMKUX TPYIHOIIIB iHTEpIIpeTaIii.
Jleski JOCHITHUKK BBa)KalOTh CYTTEBUM HEIONIIKOM Me-
TO/y 3MEHIIEHHS YYTJIMBOCTI MPOHOPLIHHO 301IbIICHHIO
DIMOMHYU JIOCHTIJDKYBaHMX TKaHHWH, NMPOTE e HEMOJiK
NIEBHOIO MIpOI0 MOXKHa CKOPHMI'YBarH, 30UIBIINBIIN
KUIBKICTh I1’€30€JIEMEHTIB Yy BHCOKOYACTOTHUX JaT4H-
kax [17]. Hemomikom MeTony € WOro 3ajieKHICTh Bia
JiKapsi-orneparopa uepe3 HEOOXiJHICTh BH3HAYaTH CHILY
MeXaHI4HOT Jii Ha TOCTIpKyBaHy 30HY. OTHAK BUPOOHUKH,
3Ba)KAIOUM Ha IIefl HENONIK, JOIOBHWIM amapartu iHIH-
KaTopamMy ¥ IHCTpyMEHTaMH, SIKi JIOIIOMAararoTh 3pOOHTH
MexaHiuHi aii ontumansHuMH [ 18].

stiffness developed for different organs [11]. Thus, the
malignant process, regardless of its location, is charac-
terized by a high degree of tissue stiffness and is reflected
on the color scale by intense blue, while benign tumors —
green or red. These data are an important additional
criterion in differential diagnosis of tumors of different
locations [12].

In clinical practice, SEG is carried out on ultrasound
and magnetic resonance systems using different ima-
ging techniques. Magnetic resonance elastography (MRE)
technology combines MRI images with low-frequency
oscillations, creating a visual map, that is an elastogram
reflecting the stiffness of tissues. This technique was
originally used in the diagnosis and determination of
stages of liver fibrosis, while currently, MRE is
an additional tool for detecting benign and malignant
tumors of the breast, the elasticity of the myocardium
and aorta, the lungs.

Although MRE with the same sensitivity makes
it possible to assess nerve conduction velocity and
measure the deformation of tissues in any direction, the
disadvantage of this technique is expensive equipment,
which does affect the prevalence of its use [13].

Ultrasound elastography or sonoelastography has
become the most widespread, which, in the process of
dosed compression or vibration, allow to assess local
deformations based on the difference in elasticity or
stiffness of normal and pathological tissues [14]. Involving
SEG in diagnosis of almost all focal and diffuse diseases
of internal and superficial organs was facilitated by
the production of ultrasound equipment containing SEG
option, and even wireless portable ones [15].

At present, there are two SEG techniques: compression
elastography and shear-wave elastography [16]. Com-
pression (deformation, static, strain) elastography
examines the elasticity of tissues in real time in B-scan
mode, similar to color Doppler. The technique makes
it possible to qualitatively assess the distribution of
elasticity in tissues, while the degree of compressibility
of the tissue in the predicted area of pathology vs the
reference tissue reflects the strain coefficient SR (strain
ratio). The information obtained during compression
elastography is presented graphically or through colour
flow mapping. The advantages of the method are the
possibility of simultaneous obtaining of two-dimensional
ultrasound and elastographic images and the absence of
great difficulties in interpretation. Some researchers
consider reducing sensitivity in proportion to increasing
depth of the studied tissues as a significant disadvantage
of the method, but this shortcoming can be corrected
to some extent via increasing the number of piezoelectric
elements in highfrequency sensors [17]. The disadvantage
of this method is its dependence on an operator due to
the need to determine the strength of mechanical action
on the area under study. However, due to this short-
coming, manufacturers have supplemented the devices
with indicators and tools that help to make mechanical
actions optimal [18].

The principle of shear-wave SEG is based on the
objective assessment of the speed of shear waves in
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Ipunnun CEI' 3cyBHOIO XBUIIEIO IPYHTY€ThCS Ha
00’€KTMBHOMY BHW3HA4Y€HHI IIBHJKOCTI  MPOCYBaHHSI
3CYBHUX XBHJIb Y TKAHMHAX 1 BU3HAYEHHI IXHBOT IPYKHOCTI
(abo xopctkocti) y kinonackansx (kPa) [19]. Tlpunimmn
METOJy MOJISIrac B OIIHIOBaHHI €JaCTHYHOCTI TKaHUH 32
3CyBOM 1 je(opMalli€l0 CTPYKTYpPH uYepe3 HaBaHTaKEHHS
a0o0 X YHaCIHiIOK aHaii3y XBWIIb, SIKi 3 SIBISIOTHCS TPH
3cyBi. Matoum pi3Hy elacTHYHICTh, TKAHMHU BiJYyBarOTh
pi3HMH cTyniHb nedopmamii: OuTbII emacTHyHi (M’SIKi)
TKaHUHH Je(OPMYIOThCS OLTBIIOD MipOK, KOPCTKI
(minpHi) — Menmow [20]. TIpore 1el MeTom Mae nesiki
HENOJIKM: 3aHaATO CIIA0KWH CUTHAN Yepe3 MaJeHbKY
aMILTITYy 3CyBHOT XBHII. [IJ1s1 miBUIIIEHHS e(DeKTUBHOCTI
reHepaiii XBWIb 3CyBy aKyCTHYHUM IMITYJbCOM Ha 30HY
JOCIIJDKEHHSI  3aCTOCOBYBAJIM  HEBEIIUKY  KOMIIPECito
JIATYMKOM Yepe3 HaKJIQJIEHHS J0IaTKOBOTO MEXaHIYHOTO
BIUIMBY, BHACJIJIOK SIKOTO BifOyBaeTbes nedopmartis
tkaHuH. CEI” 3cyBHOIO XBUIICIO € KOPUCHUM 1HCTPYMEHTOM
JIarHOCTHKW W MOHITOPUHTY 0araTthbOX 3aXBOPIOBaHb,
MPOTE PO301XKHOCTI B TEXHOJIOTIT 3CYBHOT XBHJII B CHCTEMAaX
Pi3HUX BUPOOHHKIB MEBHOIO MipOO MEPEIIKO/PKAIOTh HOT0
3acTocyBaHHI0 [21]. HuHI MponoBXy€eThCs Y0CKOHAICHHS
MOTO/PKEHOCTI 3HAueHb, SIKI TMOBIAOMIISIFOTHCS PI3HHUMH
cHCTeMaMH BUPOOHHUKIB.

Otxe, pizni Tamu CEI Bifpi3HAIOTBCS IKepesaoMm
HalpyTH, BUKJIUKaHUM (Di3MYHUM CTHCHEHHSM, BiOpallieio
a00 aKyCTHYHUMH IMITYJIbCHIMH XBHJISIMH.

3a BUJIOM HaNpyrd pO3pi3HSIOTH CTaTUUHY W JWHA-
MivHy enacrorpadito. Y ctarnuniii CEI” BUKOpHUCTOBYETBCS
TaKe CTaTMYHE CTUCHEHHs SIK Hampyra B pasi aedopmarii
TKaHWHM, Y AWHAaMi4Hil enactorpadii — TUHaMIYHI KOJIH-
BaHHs. OCHOBHMM NPHHIMIIOM CTaTHYHOI enacrorpadii e
3akoH ['yka, a AMHaMiYHOT — piBHSIHHS NpykHOT XBuIi [22].

Huni €Bponelicbka (eneparis ynbTpa3sByKy B MeIH-
LUHI Ta Oi0JIoTil peKOMEH/Ty€e 3aCTOCOBYBATH Pi3Hi (hopMHU
enacrtorpadii Mg vac JOCIIIKEHHS HOBOYTBOPEHb pi3-
HUX OpraHiB: MEYiHKH, BY3JIB MIUTONOMIOHOI 3all03H,
JNOOPOSIKICHUX 1 3JIOSKICHUX JiM(aTn4HUX BYy3IiB, aHO-
Mautiii mpoctaru Toio [23].

B akymepctsi Ta rinexonorii CEI' BUKOpHUCTOBYIOTH
JUISL JOCTIDKEHHS INMHHKM MaTKM ITiJ] 9ac BariTHOCTI,
HOBOYTBOPEHB IIMIHKN MaTKH, y pa3i pOTHO3yBaHHS Iepe/-
YacHHX I0JIOTIB, MATOJOTI] IUTAeHTH, AU(EePeHIIIIOBaHHS
MaroJoriyHoi 1HBa3il IUIAIEHTH, YCHIIIHOTO CTHMYIIIO-
BanHs nosioriB. CEI' B akymiepchkiil HpakTUIi CTBOPIOE
MOXJIMBICTh OIIIHUTH TPYXXHO-EIAaCTU4HI BJIACTUBOCTI
IIMAKA MaTKd W OJEpKaTh KIIHIYHO 3HAdymry iHQop-
Mamilo mono (izioNoriyHMX 3MiH, SKi BiIOYBalOTHCS
B TIO3aKJIITHHHIN Marpuii MMAHAKK MaTKd Ta 3HUKYIOTh
MIPYXKHICTb 1 301IBLIYIOTH ii PO3TSXKHICTH. 3a MOBIJOMJICH-
Hsm L.C. Carlson et al., 3Ha4eHHS MIBUAKOCTI 3CYyBHOI
XBHJI 3pOCTalOTh BiJl AWUCTAJbHUX [0 HPOKCUMAIBHUX
BIJJIUTIB Marku, a OUIbII BHCOKI 3HAa4e€HHS — Yy 30HI
BHyTpimHbOro 3iBa [24]. 3a manmmmm E. Hernandez-
Andrade et al., ski TOpPiBHIOBAaIM 3HAYCHHS IIBHIKOCTI
3CYBHO XBWJII Ha PI3HUX JUISTHKAX MIMHKK MaTKH Ta Pi3HIA
muouHI g wac 11-36 TWKHIB TecTarii, 1 Big3HAYaH,
[0 y 30HI BHYTPINIHKOTO 3iBa MIBUJAKICTH 3CYBHOI XBUIII
CHJIOIIEPBIKCY Oyia BIPOTIAHO HIDKYE, HDK B IHIIMX
JIOKami3alisX TiTbKU micns 14 Twk. recraumii; y 30HI

tissues along with their elasticity (or stiffness) in
kilopascals (kPa) [19]. The principle of the method is to
estimate the elasticity of tissues by shear and defor-
mation of the structure resulting from the load or due to
the analysis of waves occurring during shear. Having
different elasticities, tissues experience different degrees
of deformation: more elastic (soft) tissues are deformed
to a greater extent, hard (dense) — to a lesser extent [20].
However, this technique has some disadvantages: the
signal is too weak due to the small amplitude of the shear
wave. In order to increase the efficiency of the generation
of shear waves by an acoustic pulse on the area under
study, one should apply minor compression by the
sensor through imposition of additional mechanical
impact resulting in tissue deformation. Shearwave SEG
is a useful tool for diagnosing and monitoring many
diseases, however the differences in shear-wave techno-
logy in systems of different manufacturers prevent its
use to some extent [21]. Up to date, the consistency of
the values reported by different manufacturers’ systems
continues to be improved.

Thus, different SEG types differ in terms of the voltage
source caused by physical compression, vibration or
acoustic pulse waves.

According to the voltage type, there are static and
dynamic elastography. In static SEG, static compression
such as stress in case of tissue deformation is used, in
dynamic elastography — dynamic oscillations. The core
principle of static elastography is Hooke’s law, while the
one of dynamic elastography — elastic wave equation [22].

Currently, European Federation of Ultrasound in
Medicine and Biology recommends applying various forms
of elastography when studying tumors of the organs
like liver, thyroid nodules, benign and malignant lymph
nodes, prostate abnormalities, etc. [23].

In Obstetrics and Gynecology, SEG is used to
study the cervix during pregnancy, cervical tumors, in
case of predicting premature birth, placental pathology,
differentiation of pathological placental invasion, success-
ful stimulation of childbirth. In obstetric practice, SEG
makes it possible to assess the elastic properties of the
cervix and obtain clinically relevant information on
physiological changes occurring in the extracellular
matrix of the cervix and reducing elasticity and increa-
sing its extensibility. According to L.C. Carlson et al.,
the values of the shearwave velocity are increasing
from the distal to the proximal parts of the uterus, while
the higher values — in the area of the internal os [24].
According to E. Hernandez-Andrade et al., who compared
the values of the shear-wave velocity in different parts of
the cervix and different depths at 11-36 weeks of
gestation, in the area of the internal os, the shear-wave
velocity of the endocervix was significantly lower than
in other locations only after 14 weeks of gestation; in
the area of the external os, the shear-wave velocity in
the anterior part and the endocervix was probably lower
vs other locations [25].

Sonoelastographic criteria for assessing the cervix in
normal and isthmic-cervical insufficiency, maturation
of the cervix (its shortening and softening) to predict

Ornisag miTeparypu

113

Literature review



VYkpalHChKHU pagionoriyHuid Ta oHKoMorigHuH )xypHaIL. 2021. T. 29. Ne 2. C. 108-126
Ukrainian journal of radiology and oncology. 2021;29(2):108-126

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

30BHILIHBOTO 3iBa IIBHJKICTh 3CYBHOI XBHIJII B TEpeIHid
YacTHHI ¥ eHpjouepsikci Oyna BIpOTIITHO HMXKYE IPOTH
IHIIUX JoKami3amii [25].

BuznaueHo coHoenacrorpadiuHi KpuTepii OLiHIOBaHHS
IIMAKA MaTkKu B HOPMi Ta MpPU ICTMIYHO-IIEPBIKaJIbHIN
HEJIOCTaTHOCTI, A03piBaHHI IUHKKH MaTKK (11 BKOPOUECHHS
W pO3M’SIKIIEHHS) MJIsl ITPOTHO3YBAaHHS IEpeaYacHUX
mosiorie  [26]. Po3pobneHo emactorpadivHi 1abiioHH
TKaHWH MaTKOBHX TPYO, MIOMETpisi i €eHJOMETPis B KIHOK
i3 TpyOHOIO/MaTkoBOIO BariTHicTIO. Ilpy KommpeciiiHiii
CET" He3MmiHEHI MaTKOBi TPyOU KapTUPYBaIHCS Yy BHUIVISII
€JIACTUYHUX CTPYKTYp 3€JICHOTO KOJIBOPY 3 JKOBTUMH Ta
YepBOHUMHU (pparMeHTaMu, a pyOIICBO-3MIHCHI MAaTKOBI
TpyOH — SIK TKAHMHU 3€JIEHOTO KOJIbOPY 3 )KOPCTKUMHU CHHIMHU
esleMeHTaMu. [IpoTe HOCIiTHUKY BBaXXalOTh HEAOUIIBHUM
3actocyBanHsi CEI' y BimpuBi BiJ AaHUX CIpOIIKaJBHOT
exorpadii, OCKUIbKM B I[bOMY BHIIQJIKy HE3pPO3yMiJO,
€JIaCTUYHI BJACTHBOCTI SIKUX CTPYKTYp OLIHIOIOTHCS.
Kommnpeciiina CEI y niarnoctuuni TpyOHOT BariTHOCTi MOXe
OyTH BHKOPHCTaHa SIK JOJATKOBHH yJIBTPa3BYKOBHIA METO
00CTeXXEHHS MOopsiJ 3 omuieporpadieo Ta TPUBUMIPHOO
exorpagi€ero B KOMIUIEKCHOMY aJITOpPUTMi 00CcTexeHHs [27].

CEI' MoXe MOJErmMUTH TMOIIYK IUIONOBOTO SIHIS Yy
BUNAJKy I03aMaTKOBOI BariTHOCTI, OCKIUJIbKH XOpiajbHa
TKaHWHA Ta TKaHWHA IUIOZIOBOTO SIHIS MAalOTh pi3HY
[[TGHICTh Y TOPIBHAHHI 31 INIUIBHICTIO HE3MiHEHOT
TKaHWHM MaTKOBHX TPYO 1 3B’SI3KOBOTO amapary MarKH.
Tomy Ha exacTorpami Io0Be siiille KAPTUPYETHCS CUHIMU
BIATIHKAMHM 3 HAasBHICTIO BHCOKOEIACTUYHOro 00igKa Ha
T eJTaCTHYHHUX TKaHWH 3€JeHOro Konbopy [28]. 3a mosi-
nomuenHsiM S. Phatak et al., y pa3i nomipHO migBHIIEHUX
3HaYeHb [-XOpiaJIbHOTO TOHAJOTPOIIHY JIIOMHU Ta CyM-
HIBHIN Bi3yamizamii IUIOJOBOTO SHIS cTaHAapTHUM Y3/1,
YyTIAUBICTh 1 crenu@ivHicTh coHoenmactorpadii ckiaga
€ 95,2 %, a TouHicTb — 94,9 %, 1110 TEMOHCTPY€ HaIIHHICTh
CEI' y nmiarHOCTHIII T03aMaTKOBOI BariTHOCTI [29]. Meto-
JIOM enacTorpadii 3CyBHOI XBHIJII BH3HAYCHO MapaMeTpU
€JIACTUYHOCTI MIOMETpisl Ta IIMHKM Markku B pasi
1103aMaTKOBOi BariTHOCTi, paHHBOI BHYTPILIHBOYTPOOHOT
BariTHocTi Ta 3a 11 BigcyrHocTi. BcraHoBneHo, mio
€JIACTUYHICTH MIOMETpisl B TPYIIi 1103aMaTKOBOI BariTHOCTI
Masia Oinbln Hu3bKi 3HadeHHs (8,31 k[la) mpotm rpyn
nopiBusaHHA (8,83 k[1a i 14,85 kI1a, Biamosiguo) [30].

[ompu wmoxsmBocti Y3JI, rictepocanbninrorpadii,
koM 'torepHoi tomorpadii (KT) i MPT ouinutu cran
MaTKH MIcisl KecapeBOro po3TUHY (pO3Mipy Marku, CTaH
MTOPO>KHUHY, HAsBHICTh 00’€MHHMX YTBOpEHb 1 Ne]eKTiB
CTIHKU MaTKH), BOHH HE Ial0Th 3MOT'Y OLlIHUTH BIACTUBOCTI
MIOMETpisl Yepe3 BIJICYTHICTh KOPEJSIii CipoMIKaIbHUX
JIarHOCTUYHUX 300pakeHb 1 HasBHUX 3MiH MAaTKH.
BuBuUeHHS €1acTHYHOCTI pYOLIs MTICIISt KECAPEBOTO PO3TUHY
Metonom CEI' BUSBWIIO MiNBHUINEHY >XOPCTKICTh PyOIs
Ha MaTli B MOPIBHSIHHI 3 OTOYYIOUMM MIOMETpieEM, MpoTe
MOKa3HUKK Koedirienta aedopmarii (SR) 3Hauymo He
BIJIPI3HSUTUCS, 3aJICKHO BiJ] TEPMiHY MPOBEICHHS Kecape-
BOTO PO3THHY (70 a00 MiJ Yac aKTWBHUX IOJIOTIB), THUITY
mBa abo rimeprepmii Ha micismonoropomy etami [31].
A. M. Ilpuxompko Ta cHiBaBTOpPM 3BEpPHYJIM yBary Ha
MoxJirBocTi BukopuctanHs CEI i oniHIOBaHHS 3MiH Y
MiOMETPIi MICJIS TTOJIOTIB 3 OISy Ha METOJ PO3POKECHHSL.

preterm birth have been determined [26]. The elasto-
graphic patterns of the fallopian tubes, myometrium and
endometrial tissues in women with tubal/uterine pregnancy
have been developed. In compression SEG, the unchanged
fallopian tubes were mapped in the form of elastic
green structures with yellow and red fragments, and the
scar-altered fallopian tubes were mapped as green tissues
with stiff blue elements.

However, researchers consider it inappropriate to use
SEG in isolation from the data of gray-scale ultrasound,
because in this case, it is unclear, the elastic properties
of which structures are assessed. Compression SEG in
diagnosis of tubal pregnancy can be used as an additional
ultrasound method of examination along with Doppler
and three-dimensional ultrasound in a comprehensive
examination algorithm [27].

SEG can simplify the search for the ovum in case of
tubal pregnancy, since the chorionic tissue and the ovum
tissue have different densities compared to the density of
the unaltered uterine tissue and uterine ligaments. Thus,
on the elastogram, the ovum is mapped in blue with the
presence of a highly elastic rim on the background of
elastic green tissues [28]. According to S. Phatak et al., in
case of moderately elevated values of human B-chorionic
gonadotropin and ambiguous imaging of the ovum by
standard ultrasound, the sensitivity and specificity of sono-
elastography is 95.2% while accuracy is 94.9%, demonst-
rating the reliability of SEG in diagnosis of tubal preg-
nancy [29]. The parameters of elasticity of the myometrium
and the cervix in case of tubal pregnancy, early intrauterine
pregnancy and in its absence were determined by means
of shear-wave clastography. It was found that the elasticity
of the myometrium in the group of tubal pregnancy
had lower values (8.31 kPa) vs the comparison groups
(8.83 kPa and 14.85 kPa, respectively) [30].

Despite the potential of ultrasound, hystero-
salpingography, computed tomography (CT) and MRI
in assessing the state of the uterus after cesarean section
(uterine size, cavity, the presence of volume formations
and defects of the uterine wall), they do not make it
possible to assess the properties of the myometrium
due to lack of correlation of grey-scale diagnostic images
and existing changes in the uterus. Studying the elasticity
of the scar after cesarean section by means SEG revealed
increased stiffness of the scar on the uterus compared
to the surrounding myometrium, however the coefficient
of deformation (SR) did not differ significantly, depen-
ding on the duration of cesarean section (before or
during active delivery), suture type or hyper-thermia at
the postpartum stage [31]. A.M. Prikhodko et al. drew
attention to SEG potential in assessing changes in the
myometrium after childbirth in view of the method of
delivery. Compared to women after spontaneous delivery
in 3 months after cesarean section, significantly lower
values of the index of elasticity of the cervix and the
anterior wall of the uterus were detected by compression
SEG. This indicates that the scar on the uterus after
cesarean section affects the restoration of the anterior wall
and the formation of the cervix [32]. Other researchers
have reported SEG potential to determine the visco-
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VY mOpiBHSHHI 3 JKiHKaMHU MiCJsi MUMOBUIBHHX IIOJIOTIB
Yyepe3 3 Mic. Micisl KecapeBOro pO3THHY Oyiu BHSBIEHI
Merogom koMmpeciitnoi CEI' BiporiqHo MeHII 3Ha4eHHs
IHIEKCY €aCTUYHOCTI IMHKK MaTKH 1 TIISTHKH MEePEIHbOT
cTinku Martku. lle cBimuuTh, moO pyOenb Ha Marii
ICNSl  KecapeBOro PO3THUHY BIUIMBAE Ha BiJHOBICHHS
nepenHboi CTiHKM Ta (opMyBaHHsS MIMAKK Marku [32].
Inmi mocnigauku moBigomMuau mpo MoxmBicTh CED
ICNSl  KeCcapeBOr0 PO3THHY BHU3HAYHUTH B’ SI3KONPYXKHI
BJIACTMBOCTI HAWTOHIIOI YaCTWHH MarKOBOTO pyOL, IO
Ba)XJIMBO NPH IJIaHYBaHHI OJANIBIINX BariTHocTeit [33].

CEI' mae 3HaueHHs B audepeHUilHIA AiarHOCTHI
JOOPOSIKICHUX 1 3JIOSKICHUX YTBOPEHB SIEYHUKIB: JTOOpO-
SKICHI TyXJHMHU SI€YHUKIB BiJ3HA4YalOThCs OUIBILIOIO
YKOPCTKICTIO MPOTHU 3JIOSIKICHUX yTBOpeHb [34]. Buxopuc-
tanns CEI'y pa3i peakiii paky si€4HHKIB Ha He0a1 IOBAaHTHY
XIMIOTEpaItito BUSBUIIO OUIBITY )KOPCTKICTh Iy XJIMHH ITICIIS
tepamii [35]. CEI' nae 3mory npoBeieHHs audepeHIinHol
JIarHOCTHKHU XapaKTepy BMICTy SIEYHUKIB, sSIKE HEPIIKO HE
BiapizHse Y3J[ y B-pexxumi, o Mae NeBHE 3HAUCHHS Y
BHU3HAYCHHI TAKTUKH OMEPAIiifHOro BTpydaHHs [36].

CEI' yce wuacrimie 3acTOCOBYIOTH JUIS JiarHOCTHKH
3JIOSIKICHOT TATOJIOTil MIMAKKA MaTKU. J[OCTiTHUKYN BKa3y-
I0Th, 1[0 TIEPEBAXHUM THIIOM €JacTOTpaMHU MpPU paKy
IIMAKA MaTKu OyB V emacToTHI 31 31eOLIBIIOro CHHIM
KapTHpyBaHHsAM, pigqme — IV emacrorum; cepeaHii
KoeiIlieHT KOPCTKOCTI MyxiuHu 0yB 8,97 [37].

Hocnigankun nponoHytoTh BukopucroByBatn CEI
JUIS BUSIBJICHHSI 3MiH €JIACTUYHOCTI INMMHKKM MaTKH, IO
crpusie 00’ €KTHBI3aIll OI[IHFOBAHHS BIJMOBIII IMyXJIHHU
Ha KOHCEpPBATHBHY Tepamilo IIpH paxKy 3a3HaueHol
nokamizanii [38]. OnintoBaHHS €()EeKTHBHOCTI IPOMEHEBOT
Tepamii 4epe3 6 MiC. y XBOpPUX Ha paK LIMHKHA MaTK{
3a monomororo CEI' BusiBUNO, IO OUIBII CTAaTUCTHYHO
3HauymuM OyB V enacrorur, a yepe3 1 pik — [V emacro-
THn 1 KoedinieHT xopctrocti 1,1 £ 0,1, mo Bianmoigano
MTOBHOMY JIIKyBaJbHOMY e(ekty [39].

Kommpecitina CEI' pasom i3 mommieporpadiero
JI03BOJISIFOTH BUSIBUTH TTOYaTKOBUH 1HBa3WBHUU PICT paky
IIMAKKA MaTkKd B CEYOBUH MIXyp, LIO CHpHsE€ OOpaHHIO
MIPaBUIIBHOI TepaneBTUYHOI TakTukH [40].

3a iHpopmariero 3akopaonnux pkepen, CEL wmae
BUCOKY iH()OPMATHBHICTH II0JI0 BU3HAUCHHs KoedilieHTa
JKOPCTKOCTI HOBOYTBOPEHB. Tak, KOC(IIi€HT )KOPCTKOCTI B
Ty XJIMHI OyB 3HAYHO BUIIIUM POTH HE3MIHEHOT TKAHUHU 1 Y
cepenHbOMY JIOpiBHIOBAB 3,4, a yepe3 NpOMEHEBY Tepalliro
3HM)KYBAaBCS JI0 1; BOJHOYAC Yy pa3i 3aJMIIKOBOI MyXJIMHU
3HaYeHHs KoeilieHTa )KOPCTKOCTI He 3MiHIoBasocs [41].

O3HallOMUBIIKCE 13 AOCTYITHOIO JIITEPATYPOI0 MOXKHA
JUATH BUCHOBKY IIOJIO HEBEJIMKOI KITBKOCTI JOCHIIKCHB
i3 3actocyBannsi CEI" y mgiarHocTHIIl 3aXBOPIOBaHb MAaTKH.
JlocnmimKeHHsT 3[J0POBUX JKIHOK PENPOIYKTHBHOTO BIKY
Metonom CEI' 3cyBHOIO XBWIICIO J]aJI0 MOXKJIMBICTH BCTa-
HOBUTH HOPMAaTHBHI 3Ha4EeHHS )KOPCTKOCTI (Moay:b FOHra)
JUIS. HE3MIHEHOTO EHJIOMETPIsl, EHIOLEPBIKCY, MiOMETpis
IIWIAKY Ta TiJ1a MATKU: IS eHAOMETpis —Bin 5,7 10 29,3 kIla
(memiana 16,5 k[1a) (Emean), Bin 7,7 no 33,7 xI1a (17,6 xI1a)
(Emax); ennonepsikcy — Bix 17,2 no 49,7 klla (33,1 x[1a),
Bin 18,3 mo 52,9 kIla (38,8 kIla); MioMeTpis Tija MaTKu —

elastic properties of the thinnest part of the uterine scar
after cesarean section, which is essential when planning
further pregnancy [33].

SEG is important in differential diagnosis of benign
and malignant ovarian tumors: benign ovarian tumors
are characterized by more pronounced stiffness in compa
rison with malignant ones [34]. Using SEG in case of
ovarian cancer response to neoadjuvant chemotherapy
revealed greater tumor stiffness after therapy [35].
SEG makes it possible to perform differential diagnosis
of the nature of the ovarian contents, which often does
not differ from ultrasound in B-mode, having certain
significance in determining the strategy of surgery [36].

SEG is increasingly used to diagnose malignant
cervical pathology. The researchers point out that the
predominant type of elastogram in cervical cancer was
elastotype V with mostly blue mapping, less often —
elastotype IV; the average tumor stiffness was 8.97 [37].

The scientists suggest using SEG to detect changes
in cervical elasticity, which contributes to the objecti-
fication of the assessment of tumor response to conser-
vative therapy in case of cancer of certain location [38].
SEG assessment of the effectiveness of radiation
therapy in patients with cervical cancer after 6 months,
revealed that more statistically significant was elasto-
type V, and in 1 year — elastotype IV and a stiffness
factor of 1.1 + 0.1, which corresponded to the full
therapeutic effect [39].

Compression SEG in combination with Doppler
enables detecting the initial invasive growth of cervical
cancer into the bladder, which contributes to the choice of
the appropriate therapeutic strategy [40].

According to foreign sources, SEG is highly informa-
tive in determining the hardness coefficient of neoplasms.
Thus, the hardness coefficient in the tumor was significantly
higher vs unchanged tissue and averaged 3.4, and due to
radiation therapy decreased to 1; at the same time, in case
of a residual tumor, the value of hardness coefficient
did not change [41].

Having got acquainted with the available literature,
one can conclude that there are few studies dealing
with SEG in diagnosis of uterine diseases. The study
of healthy women of reproductive age by means of
shear-wave SEG has made it possible to establish the
normative values of stiffness (Young’s module) for the
unchanged endometrium, endocervix, cervical and uterine
myometrium: for the endometrium — from 5.7 to 29.3 kPa
(median 16.5 kPa) (Emean), from 7.7 to 33.7 kPa
(17.6 kPa) (Emax); endocer-vix — from 17.2 to 49.7 kPa
(33.1 kPa), from 18.3 to 52.9 kPa (38.8 kPa); uterine
body myometrium — from 7.0 to 41.8 kPa (22.3 kPa)
(Emean), from 10.7 to 57.0 kPa (29.3 kPa) (Emax);
cervical myometrium — from 17.2 to 83.7 kPa (42.3 kPa),
from 22.6 to 99.5 kPa (52.4 kPa) [42]. According to
V.V. Mitkov et al., the values of Young’s module for
uterine myometrium in reproductive and postmeno-
pausal patients significanly differed; Young’s module
of the unchanged myometrium does not depend on
the phase of the female menstrual cycle [43].
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Big 7,0 no 41,8 xIla (22,3 k[la) (Emean), Bix 10,7 no
57,0 kIla (29,3 kIla) (Emax); miomeTpist MIUHAKK MaTKu —
Bin 17,2 mo 83,7 xlla (42,3 «Ila), Bix 22,6 mo 99,5 klla
(52,4 xlla) [42]. 3a nosimomyenHsM B. B. MirtskoBa
Ta CITIBaBTOPIB 3Ha4eHHs Momynst FOHra amst mioMmeTpis
TiJIa MaTKM B TIAI[IEHTOK DPENpPOAYKTHBHOTO Ta IEpPioay
MMOCTMEHOIAy3H  BIPOTIIHO  PO3PI3HSUTUCS, 3HAYCHHS
Momyiiss HOHra HEe3MiHEHOTO MiOMETpis HE 3aJIC)KHUTh Bij
(ha3u MEHCTpPYaIbHOTO LUKITY KiHKH [43].

X. Zhang et al. ekciepuMeHTaJIbHO BU3HAYMIIM YaCTOTY
MOUIMPEHHsT TONEepPeYHoi XBWIII TPH TpaHCBAriHaJIbHIN
YIBTpa3ByKoBiil BiOpoenacTorpadii Ta MpUIMyCTHIN MOX-
JIMBICTh BUKOPHCTaHHS I[bOIO METONYy B Ipoleci Iiar-
HOCTHKH TMATOJIOTIl MAaTKH, 30KpeMa, aneHomiosy [44].
3a IHIMMHU BIJOMOCTSMH, y JKIHOK i3 IiJJO3pOI0 Ha
ajzieHoMio3 roporose 3HaueHHs Moxyns FOnra y 35 klla
XapaKTePU3YEThCS Yy TIUBICTIO 92,2 % 1 crieru(ivHICTIO —
95,0% [45].

BurBuUeHHS pi3HUX TATOJIOTIH €HIIOMETPIis JO3BOJSIOTH
JIATH BHCHOBKY, 110 arpo¢ivHi i HOpMaNbHI TKaHMHU
€HJIOMETPIs € OUIBII M’SIKUMHU B NMOPIBHSHHI 3 TKAHUHAMH
TIOJTIITIB €HAOMETpIs i rinepTpodoBanux TKaHUH [46].

Kommpeciiina CEI' cTBOproe MOXIHUBICTH JUIsi CBOE-
YacHOi JIarHOCTUKM ¥ JIuQEpeHIiloBaHHS HE TUIBKU
MaTOJIOTIYHUX IIPOLIECIB E€HIOMETPIs, a W MOEAHAHMX i3
MATOJIOTIEF0 MIOMETIs, IO € BaXJIUBUM IpPHU PO3POOIII
aJIeKBaTHOI JIiKyBasIbHOT TakTHKH. Ha nymky 1. binozoposa
Ta CIIBABT., JOJIYYEHHsS 10 iarHOCTHYHOIO alrOPHTMY
xommnpeciiinoi CEI' namo 3Mory mMiABHIIMTH YyTIUBICTH
V31 y pasi matosnorii engomerpis Ha 14,2 %, a B moeHaHII
MaToJIOTii eHIOMETpis it Miometpist — Ha 10,8 % [47].

Hdo mepesar CEI' wHamexwuth #Oro 31aTHICTh
PO3pI3HUTH Taki JOOPOSKICHI ypaKeHHSI EHJOMETpis
SIK TIOJIIITY Ta TIMepIlIa3ito Ha paHHIX cTanisx [48].

Ha aymxy G. Marfani et al., CEI' y pa3i ypaxeHs
SHJIOMETpiss MoXe BuKopucroByBatHcsi 3amicte KT i
MPT. Ile TBepmkeHHS 0a3yeTbcs Ha TOPIBHUIBHOMY
aHaji3l JiarHo3iB, IOCTaBJIEHHUX 3a pe3yJbTaraMH TicTo-
MaTOJIOTIYHOTO AOCTiMKeHHs, 3BnyaitHoro Y3/ i emacTo-
rpaMH 3 poO3paxoBaHUMH KoedillieHTaMu Jedopmarii.
BusiBuiiocs, mo 4yTiMBiCTh, crielUiYHICTD 1 JAiarHoc-
tryda TouHicTh Y3J] ckmamu 90,28%, 80% i 88,5%,
BIJINIOBITHO; YYTJIUBICTh, CHCIM(IUHICTD 1 MIarHOCTUYHA
tounicte CEI" — 93,06%, 86,67 % 1 91,95 %, BiamoBigHoO.
Otxe, CEI' Mae noCHTh BUCOKY JiarHOCTHYHY LIHHICTB,
MPOTE HE OMPOMIHIOE TMAIliEHTAa Ta Ma€ OUIBII HHU3BKY
BapTICTh, W10 BAXKIMBO I KpaiH 3 OOMEKEHHMH
€KOHOMIYHUMH pecypcami [49].

Kommpeciiiny CEI' MmoxkHa 3acTocoByBaTu Juisi Bizya-
mizauii BHYTpIIIHBOMATKOBMX HOBOYTBOpeHb. [lominu
€HJIOMETPIsl BUSBIISIOTHCS SIK M SIKI ypayKeHHSI, IiICIN30BI
Mmiomn — six tBepai [50]. P. Czuczwar et al. mopiBHsuM
MoxmBocTi Y3/ y B-pexumi, KoI0pOBOI JOMILICPO-
rpadii Ta xommpeciiinoi CEI' mus Bigyamizamii pi3Hoi
JKOPCTKOCTI TOJIMIB €HJOMETpis Ta IiJCIH30BUX MiOM.
[Toka3HUKM JIarHOCTUYHOT TOYHOCTI IIMX METOIB CKJIAJIN
70,2%, 65,9% 1 89,4%, BimmoBinHO. YacTKka MpaBHIBHUX
pe3ynbTariB Oyina 3HaYHO BHUIIOK0 i kKommpeciitnoi CEI
MPOTH 3a3Ha4YE€HMX METOMIB, IO BHSIBWIO Ii JOJATKOBI

X. Zhang et al. experimentally assessed the frequ-
ency of transverse wave propagation in transvaginal
ultrasound vibroelastography and suggested the applica-
bility of this method in diagnosis of uterine pathology,
in particular, adenomyosis [44]. According to other data,
in women with suspected adenomyosis, the threshold
value of Young’s module of 35 kPa is characterized by
sensitivity of 92.2% and specificity of 95.0% [45].

Due to studying various pathologies of the endometrium,
it was concluded that atrophic and normal endometrial
tissues were softer compared to the tissues of endometrial
polyps and hypertrophied tissues [46].

Compression SEG enables early diagnosis and differen-
tiation not only of pathological processes of the endo-
metrium, but also the ones associated with the pathology
of the myometrium, that is essential in the development
of adequate treatment strategy. According to 1. Bilozorov
et al., involving compression SEG to the diagnostic
algorithm allowed to increase the sensitivity of ultrasound
in case of endometrial pathology by 14.2%, and in the
combined pathology of the endometrium and myomet-
rium — by 10.8% [47].

SEG advantages include its ability to distinguish
such benign endometrial lesions as polyps and hyperplasia
at the early stages [48].

According to G. Marfani et al., in case of endometrial
lesions, SEG can be used instead of CT and MRI.
This statement is based on a comparative analysis of
diagnoses made by histopathological examination,
ordinary ultrasound and elastogram with the calculated
deformation coefficients. It was found that the sensitivity,
specificity and diagnostic accuracy of ultrasound were
90.28%, 80% and 88.5%, respectively; sensitivity,
specificity and diagnostic accuracy of SEG were
93.06%, 86.67% and 91.95%, respectively. Thus, SEG
has a fairly high diagnostic value, but does not irradiate
the patient and has a lower cost, which is important
for countries with limited economic resources [49].

Compression SEG can be used to visualize intrauterine
tumors. Endometrial polyps appeared as soft lesions,
submucosal fibroids as hard ones [50]. P. Czuczwar et al.
compared the potential of B-mode ultrasound, color
Doppler and compression SEG to visualize different
stiffness of endometrial polyps and submucosal fibroids.
The diagnostic accuracy of those techniques was 70.2%,
65.9% and 89.4%, respectively. The ratio of correct
findings was significantly higher for compression
SEG vs the listed techniques, which revealed its
additional potential in case of differentiation of intra-
uterine lesions [51].

SEG is used as an additional method to improve stan-
dard B-mode ultrasound in the process of detecting uterine
tumors in pre- and postmenopausal women. Uterine leio-
myoma tissues are harder than normal tissues, and a single
sample of carcinoma is softer than normal tissue [52].

D. Che et al. have demonstrated the potential of trans-
vaginal SEG to differentiate endometrial cancer from
benign tumors, dividing endometrial lesions, depending
on the dominant SEG color patterns, into three types.
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MOXJIMBOCTI y pa3i audepeHmianii BHYTPIIIHHOMATKO-
BHX ypaxeHs [51].

CET" 3acTOCOBYIOTH SIK JOMATKOBHA METOJ JJIS MOJIIT-
meHHs crangaptHoro Y3J[ y B-pexwumi B nporueci BusB-
JICHHS! ITyXJIMH MaTK{ B JKIHOK Y Tpe- Ta MOCTMEHOMay3i.
TkaHUHM JIEHOMIOMM MaTKM OUIBII JKOPCTKI IPOTH
HOPMaJIGHUX TKAaHWH, 8 OIMHUYHUI 3pa30K KapIHHOMH —
M’SIKIIIAH, HiXK HOpMaJIbHA TKaHWHa [52].

D. Che et al. mpomeMOHCTPYBaITH MOXKJIHBOCTI TpaHC-
BarinaneHO1 CEI' i nudepenuianii paky eHIOMETpist Bill
JOOPOSIKICHUX HOBOYTBOPEHb, PO3IOIUIMBINY ypPasKeHHS
€HJIOMETPIsl, 3aJISKHO BiJl JOMIHIBHHX KOJIPHUX MATTEPHIB
CEI, Ha Tpu Tunu. 3a TakuX OOCTaBUH KOCQII[iEHT
nedopmartii (SR) Mae BiqMiHHI TiarHOCTHYHI O3HAKHU MPU
nmoporoBoMy 3HaueHHi 3,02, 3a0e3mneuyrodd YyTIUBICTH
81,7 %, cnenudiynicts — 85 %, MO3UTHBHY NPOTHOCTHYHY
HiHHICTh — 83,3 % 1 HeraTMBHY NPOTHOCTUYHY IIHHICTH —
83,5% [53]. Y mporieci mudepeHITiiHOT TIaTHOCTUKH PaKy
eHioMeTpis ¥ rinmeprurasii engometpis M. Abdel Latif
et al. BUSBWIM, IO NpW MOPOroBoMy 3HauyeHHI SR 7,2
yyTauBicThicnenndiunicts CET cranoBun 92,3 %1100 %,
BignoBinHo [54]. Ilpu nudepeHuinHii AiarHOCTHII paKy
€HJIOMETpis i aTMNOBOI Tinepruiasii eHxoMeTpis, 3a BiJo-
Moctsimu M. R. Metin et al., npu 3nayenni SR 1,05 gytiam-
Bictb CEI cranoBuna 92,9 % i cnermdiunicts — 71,9 %. [55].

CET" po3uiHIOIOTH SIK IOJAaTKOBHH METOJ OLlIHIOBAHHS
mnOuHa iHBa3ii B MIiOMETpiil Ta LEpBiKaJIbHUHI KaHal y
pasi paky eHgomerpis. B. ['axxoHOBa Ta CITiBaBT. BHSIBILUIH,
0 B NPOEKLii EHIOMETPisl, BIMOBIMHIA TyXJINHHINA
JUISTHII 37I0SIKICHOTO TTOXO/DKEHHS, Bi/I3Ha4Yajacs AiISTHKa
PIBHOMIPHO BUCOKOT )KOPCTKOCTI, K 1 B 30HI M’ 130BO1 iHBa311
paky engomerpis [56]. OnHak, 3a nanumu M. A. Yekanosa
Ta CHIBAaBTOPIB, BUCOKA IIUIbHICTH y nipouteci CEI” BusBs-
Jlacs TUIBKM Ha MOOJMHOKHX JUISHKAX IMyXJIUHU W y 30HI
iHBa3ii B MIOMETpiH, IO CBiJYUTH NPO HEOTHOPITHICTH
i ctpykrypu [57]. Brutouenns enacrorpadii 10 KOMIIIEK-
cHoro Y3J] cyrreBo mizBuInye 1Horo iHGOPMaTUBHICTH y
pasi IiarHOCTHKM PaKy €HJIOMETPIis: YyTIMBICTH METOIY
cranoBmia 87,8 %, cierudivnicts — 86,9 % [58].

R. Lu et al. 3a3navators, mo CEI" mae piarHocTHuHy
LIHHICTb ITi Yac Au(epeHIiHOT 1IarHOCTHKH J00posiKic-
HUX 1 37I0SIKICHUX YpaXKeHb IIMHKN MaTKH [59].

Amnamizytoun MoxnuBocti  kommpeciiinoi  CEI i
KOHTpacTHo-TiocuiieHoro Y3J[ y mpoueci andepenuiitnoi
JIarHOCTHKU TIEPBHHHHMX 1 METACTaTUYHHUX ITyXJIUH s€4-
HUKIB Y XBOPUX Ha paK Tijla MaTKH, ISIKi aBTOPH ITOKa3aJlH,
mo Y3/l nae 3MOry 4iTKO BUSIBUTH HOBOYTBODEHHS B
HE30UTBIICHUX SEYHUKAX 1 3aMiI03PUTH MeTacTasu. Y co-
JITHO-KICTO3HUX HOBOYTBOPEHHSIX y BHIQJKaX CIONY-
YEHOTO YypaKCHHS pIBHOIO MIpOIO  Bi3yai3yBaJHCs
JKOPCTKI W eacTH4HI AUISHKH, SIKI KapTHPYBAJIUCS CHHIM
1 3€JeHHM KOJbOPaMHM, IO BIAMOBIZAJIO YETBEPTOMY
TUITy ejlacTorpamMu. MeracTaTu4Hi IMyXJIMHH SI€YHUKIB
BiJJ3HAYAJINCS SIK CTPYKTYPH BHCOKOI KOPCTKOCTI CHHBOTO
KOJIbOPY — MEePEeBaXKHO I’ ATuil TN enacrorpamu [60].

CEl' y peanbHOMY 4Yaci CTBOPIOE MOXJIMBICTH JUISI
BU3HAYEHHsS COHOEJACTOrpaiyHMX O3HAK MIOMETpis,
MIOMH ¥ aJeHOMIO3y, OCKIJIbKM BOHHM MalOTh pi3HI
enactorpadiuHi XapakTepUCTUKU W pi3HUE Kojip. Miomu
31e0UIBIIOrO TeMHIlI, a aJAeHOMIO3 SICKpaBilIMH IPOTH

Under these circumstances, the deformation coeffici-
ent (SR) has excellent diagnostic features at a threshold
value of 3.02, providing sensitivity of 81.7%, specificity
of 85%, positive prognostic value of 83.3% and negative
prognostic value of 83.5% [53]. In the process of differen-
tial diagnosis of endometrial cancer and endometrial
hyperplasia, M. Abdel Latif et al. found that at a thresh-
old value of SR 7.2, SEG sensitivity and specificity
were 92.3% and 100%, respectively [54]. In differential
diagnosis of endometrial cancer and atypical endometrial
hyperplasia, according to M. R. Metin et al., at SR 1.05,
SEG sensitivity was 92.9%, specificity — 71.9%. [55].

SEG is considered as a supplementary technique of
assessing the depth of invasion in the myometrium and
cervical canal in case of endometrial cancer. V. Gazhonova
et al. found that in the projection of the endometrium,
corresponding to the tumor area of malignant origin,
there was an area of uniformly high hardness, like in the
area of muscular invasion of endometrial cancer [56].
However, according to M.. Chekalov et al., high density
in the process of SEG was detected only in single areas of
the tumor and in the area of invasion in the myometrium,
indicating the heterogeneity of its structure [57]. Including
clastography in complete ultrasound significantly
increases its informativeness in case of diagnosing
endometrial cancer: the sensitivity of the technique
was 87.8%, specificity — 86.9% [58].

R. Lu et al. note that SEG has a diagnostic value in
differential diagnosis of benign and malignant lesions of
the cervix [59].

Analyzing the potential of compression SEG and
contrast-enhanced ultrasound in differential diagnosis of
primary and metastatic ovarian tumors in patients with
uterine cancer, some authors have shown that ultrasound
can clearly detect tumors in non-enlarged ovaries and
suspect metastases. In solid-cystic neoplasms, in cases of
combined lesions, hard and elastic areas were equally
visualized, which were mapped in blue and green,
corresponding to type IV elastogram. Metastatic ovarian
tumors have been reported as high-hardness blue
structures, mainly type V elastogram [60].

Real-time SEG makes it possible to detect sonoelasto-
graphic signs of myometrium, myoma, and adenomyosis
since they have different elastographic characteristics and
different colors. Myomas are mainly darker while adeno-
myosis is brighter than the surrounding myometrium.
Adenomyosis and fibroids differed in texture: fibroids were
harder compared to adenomyosis [61]. B. Stoelinga et al.
in a prospective diagnostic study pointed to a high degree
probability of compression SEG as a supplementary
technique to standard ultrasound in B-mode in the process
of differential diagnosis of fibroids and adenomyosis,
which corresponded to MRI findings [62].

Determining the myometrial stiffness in adenomyosis
established threshold (34.6 kPa) and borderline value
(45.4 kPa) of Young’s module. At the same time, shear-
wave SEG sensitivity and specificity in diagnosis of
adenomyosis was 89.7% and 92.9%, respectively [63].

According to A.N Sench et al., SEG probably establi-
shed greater stiffness of uterine myomas and adenomyosis
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HABKOJIMIITHBOTO MiOMEeTpis. AfneHomio3 i GibpoMu Bipis-
HSUTUCST 32 TEKCTyporo: (iOpomu OLIBII >KOPCTKI MPOTH
aneHomiody [61]. B. Stoelinga et al. y nmpocnekruBHOMY
JIarHOCTUYHOMY JIOCJIJDKEHHI 3a3Haudiii Ha BHCOKHH
cTymninb BiporigHocti komnpeciiinoi CEI' sk momarkoBoro
MeTony no cranmaptHoro Y3J[ y B-pexumi y mporeci
JMUQEpPEHINIHHOT TIarHOCTHKH MIOMH W aJeHOMIO3y, IO
BianoBinano pesynsraram MPT [62].

Bu3HayeHHS KOPCTKOCTI MiOMETpisi MpH aJeHOMio31
BcTaHOBWJIO moporose (34,6 xIla) Ta rpaHuYHe 3HAYEHHS
(45,4 xIla) momyns IOwnra. BopmHoyac dYyTIHBICTB 1
cnenugiynicte CEI' 3CyBHOIO XBWICHO B JIIarHOCTHIII
anpeHoMio3y cknana 89,7 1 92,9 %, sinmosinHo [63].

Ha nymxy A. H. Cenua ta cniBasr.,, CEI" BiporigHo
BCTaHOBMJIA OUIBIIY JKOPCTKICTh MIOMH Marky H IISTHOK
aJIeHOMio3y, HDK y HE3MiHEHOMY MioMeTpii, ToMy Iii
METOJMKH MOKHA BHKOPHCTOBYBAaTH B JIarHOCTHIII IaTo-
jorii MiOMeTpisi 3 BHCOKMM CTYNEHEM JiarHOCTHUYHOI
TouHOcTi. [IpoTe AOCHiAHMKN HAroJomIyIoTh Ha 0OMexe-
Hux MoxiuBoctsax CET min yac nudepeHItiiinoi miaruoc-
THKH a/ICHOM103y i MioMu MaTku [64].

Hemonasue nocmimkenns J. J. Li et al. niarHocTryHO1
cupomoxkHocTi CEI' 3CyBHOIO XBWIICIO TIPH aJCHOMiO31
[OKa3aja0 IMOJIIMIICHHS TOYHOCTI JIarHOCTHKH, IO
HanpsiMy BIUIMBAJIO Ha YCIIIIHICTh JIKyBaHHS JKiHOK,
SIKI XO4yTh 3a4aTH JUTUHY [65].

B iHIIOMY NpOCTIEKTHBHOMY JOCHIKEHHI 3a JIOTIOMO-
roro CEI oniHioBanu HopMaJlbHy TKaHUHY MaTKH, 3 OTTISIIY
Ha BIK, HasBHICTh MIOMH MaTku i ajgeHoMios. Jledopmanii
TKaHWHHM BHMIPIOBAJIM MiJ Yac UKy CTUCHEHHS Y IBOX
JUISTHKaX JOCHTIJKCHHS, sSKi PO3MINIyBaJUCS OIHA HAaj
IHIIOIO B TIEPEAHBOMY HW)KHBOMY CErMEHTI MarKH.
MakcuMasabHe —CHIBBIAHOIICHHS —Jedopmallii  CKIIaIo
«BIKOBUH THJIEKCY», SIKMH BIPOTiZIHO HETaTHBHO KOPEIIOBAB
i3 BikoM xiHOK. CepeqHi «iHAEKCH ypaKeHHs» Oynau Bi-
POTiTHO PI3HMMH y Tpymax MiOMU MaTKd, aJIeHOMio3y W
KOHTPOJBHOT Ta ckiamanu 2,65, 0,44 1 1,19, BiamosinHo [66].

[Minotae nocmimkenus M. Zhang et al. MmoxmuBocTEeH
tpaHcBarinanbHoi CEI’ 3cyBHOIO XBMIIEIO HE BUSIBHJIO
BIPOTiZIHAX BIAMIHHOCTEH Yy 3HAUEHHSX 3CYBHOI XBHJII
Ipu ajieHoMio3i ¥ neiiomiomi. [Ipore 3Ha4YeHHs 3cyBHOT
XBUJII MIOMETpisi Oy/iM BUIIMMHU B MATIIl 3 aJICHOMIO30M 1
JIEHOMIOMOIO TIPOTH MaTKH 3 MIOMETpieM, 10 HMOBIpHO
MOKHaA OpaTH 0 yBaru y pasi OLIHIOBaHHS BIAINOBIIl Ha
nikyBaHHs1 [67]. CBoedacHe BHSBICHHS HOBOYTBOPEHb
MiOMETPisl, IKi OCTaHHIM YaCOM € IOUTHUPEHOIO MaTOJIOTI€0
KIHOYOT PENpPOAYKTHBHOI CHCTEMH, € aKTyaJbHOIO TiHe-
KOJIOTIYHOIO TIpo0ieMoro uepe3 i1 30UIbIICHHS, MOXIIH-
BICTh 3JIOSKICHOCTI Ta peruauByBaHHs. CKIaIHICTh BHSB-
JICHHS 3a3Ha4€HOI MaToJIOTil, 0COONIMBO X CITOIY4EeHOCTI,
CIPSIMOBYE Ha TOIIYK HOBHX AJTOPUTMIB JiarHOCTHKH
aTOJIOTIYHUX MPOIECIB MIOMETPIsl, METOIO YOTO 3PEIITOI0
€ BU3HAYEHHS NEPCOHI(IKOBAHOI TAKTHKH JIIKYBaHHS XBO-
pux xkiHOK. OCTaHHIM YacoM yce YacTillle 3aCTOCOBYIOTh
MOXJIIMBOCTI cOoHoOemacTorpadii mist SKiCHOro Ta KijbKic-
HOTO OIIIHIOBaHHS MEXaHIYHNX BJIACTUBOCTEH TKaHHH MaT-
KH. YIIBTPa3ByKOBHH aHalli3 KAPTUHH €JIaCTUYHOCTI Maro-
JIOTIYHMX 1 HABKOJMIIHIX TKaHWUH cHpusie AudepeHminHii
JIIarHOCTHIIi, MOHITOPUHTY JIKyBaHHS 3aXBOPIOBaHb MaTKH.

than in unchanged myometrium, so these techniques can be
used in diagnosis of myometrial pathology with a high
degree of diagnostic accuracy. However, researchers
emphasize the limited capabilities of SEG in differential
diagnosis of adenomyosis and uterine myomas [64].

A recent study of shear-wave SEG diagnostic potential
carried out by J. J. Li et al. showed improved accuracy of
diagnosis, which directly affected the success of treatment
of women planning to conceive a child [65].

Another prospective study used SEG to assess normal
uterine tissue taking into account age, uterine fibroids, and
adenomyosis. Tissue deformities were measured during
the compression cycle in two areas under study, which were
placed one above another in the anterior lower segment
of the uterus. The maximum deformation ratio formed
“age index”, which probably correlated negatively with
the age of women. The average “lesion indices” were
significantly different in the groups of uterine fibroids,
adenomyosis and control one: 2.65, 0.44 and 1.19,
respectively [66].

The pilot study by M. Zhang et al. dealing with the
potential of transvaginal shear-wave SEG did not reveal
any significant differences in the values of shear wave in
adenomyosis and leiomyoma. However, the values of the
shear wave of the myometrium were higher in the uterus
with adenomyosis and leiomyoma vs the uterus with
myometrium, which can probably be taken into account
when assessing the response to treatment [67]. Early
detection of myometrial neoplasms, which have recently
become a common pathology of the female reproductive
system, is an urgent gynecological challenge due to its
prevalence, malignancy and recurrence potential.
The difficulty in revealing this pathology, especially
in combination, initiates the search for new algorithms
for diagnosing pathological processes of the myometrium
aimed at ultimately determining the personalized stra-
tegy of treatment of female patients. Recently, sono-
clastography potential has been increasingly used for
qualitative and quantitative assessment of the mechanical
properties of uterine tissues.

Ultrasound analysis of the pattern of elasticity of
pathological and surrounding tissues contributes to
differential diagnosis, monitoring of treatment of ute-
rine diseases.

In spite of active exploring the technique potential
in case of various diseases, one may point to the limited
number of studies on the diagnosis of myometrial patho-
logy. Especially, the lack of general standards of tech-
nique and interpretation of sonoelastography findings in
the reproductive system pathology should be noted.
We did not manage to find substantiated motivation of
applying sonoelastography in gynecological patholo-
gy, only recommendations to use the method similarly to
studying other organs.

Including sonoelastography data in grayscale diagnos-
tic images is useful for differentiating leiomyoma,
adenomyosis, and normal uterus, which results in increased
accuracy and diagnostic consistency.
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[Torpy akTMBHE BUBYECHHS MOXKJIMBOCTEH METOIY B pasi
pI3HMX 3aXBOPIOBaHb, MOXKHA 3a3HAYUTH Ha OOMEXKEHY
KUIBKICTh JTOCII/KEHb MIONO0 THTaHb JiarHOCTUKH IaTo-
sorii miomerpis. OcoONMBO XOYEThCS 3a3HAYUTH Opak
3arajJbHUX CTAaHAAPTIB TEXHIKM IPOBEICHHS Ta IHTEp-
mpeTanii OTpUMaHUX pe3yibTaTiB coHoenactorpadii mpu
MaroJorii PenpoAyKTHBHOI cucTeMH. MU He 3ycTpiiu
apryMEHTOBaHOI MOTHBalii 3aCTOCYBaHHS COHOEJACTO-
rpadii mpy TiHEKOJIOTIYHIN NaToJIOTI], JHIIIe PEeKOMEH AT
3aCTOCOBYBAaTH METO/IMKY 3a aHAJIOTIEI0 3 JIOCIIJHKEHHSIM
IHIINX OpraHiB.

JonaBanHs mgaHuX coHoenacrorpadii M0 CipoIIKaib-
HUX JIarHOCTUYHHUX 300paKeHb € KOPHCHHUM s Tude-
peHuiauii yieifomiomMu, ageMio3y Ta HOPMalbHOI MAaTKH,
[0 BiIOMBA€ThCS y MIJBUIICHHI TOYHOCTI Ta JiarHOC-
TUYHIHA y3TOKEHOCTI.

BUCHOBKHA

Ha cporogni  3a3Ha4aeTbcsi OOMEXKEHa KiJIbKICTh
JOCITI/PKEHb IIOJI0 MUTaHb JIarHOCTHKH IaToJIOTii MaTku
Ta Opak 3araJlbHUX CTaHIApTIB TEXHIKM TPOBENEHHS Ta
iHTepIpeTanii OTpUMaHUX Pe3yJbTaTiB coHoenactorpadii
IpU TaToJorTii PernpoayKTHBHOI cucTeMH. JlomaBaHHs
JTAaHUX COHOeNacTorpadii 10 CipoIIKaIbHUX J1arHOCTUIHUX
300pakeHb € KOPUCHUM JuIs audepeHuianii jgedomMiomu,
a/ICHOMiO3y Ta HOPMAJBHOI MaTKH, IO BiOMBAETHCS y
MiJBUINECHH] TOYHOCTI Ta JIarHOCTHYHIN Y3TOMKCHOCTI.
[epcniektuBHICTH coHoOenacTorpadii mMoysrae B MiJBH-
IICHHI TOYHOCTi JIarHOCTUKH, OE3MEYHOCTI Ta JOCTYII-
HOCTI METO/1a, HEBEJHKIi BapToCTi. Lle criprsie MOXITUBOCTI
OUIBII IIMPOKOTO BIIPOBA/DKEHHS METOAY B KIIHIYHY
MPaKTUKy 3 METOK OTPUMaHHsS JIOAATKOBOI JiarHoc-
TUYHOT iH(OpMaIii.
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CONCLUSIONS

Up to date, there is a limited number of studies
on diagnosing uterine pathology along with the lack
of general standards of techniques for conducting and
interpreting sonoelastography findings in the reproductive
system pathology. Including sonoeclastography data in
grayscale diagnostic images is useful for differentiating
leiomyoma, adenomyosis, and normal uterus, which results
in increased accuracy and diagnostic consistency.
The potential of sonoelastography consists in increasing
the accuracy of diagnosis, safety and affordability of
the method. This contributes to the possibility of wider
implementation of the technique in clinical practice in
order to obtain additional diagnostic information/
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IlepcneKTHBH MOAATBIINX A0CTITKEHD
IlepcriexTuBHICTE  coHOenmactorpadii  momsirae B
MiJBUIIECHHI TOYHOCTI JiarHOCTHKH YHACTIJIOK SKICHOTO
Ta KUIBKICHOTO OI[IHIOBAHHS TKAHUHH  MiOMETpisl.
Le#t HeiHBa3MBHHMK MeToJ Bi3yasizamii BiJ3HAYa€THCS
0Ee3MeyHICTIO, JIOCTYIHICTIO Ta HEBEIMKOI BapTiCTIO,
0 Ja€ 3MOTY BHSBHTH MPUYUHY T1HEKOJIOTTUHOL
npoOJeMH, YHUKHYBIIW IHBa3UBHHUX JiarHOCTUYHUX
MIPOLIEAYP, @ TAKOXK CHPHSIE MOXKIIMBOCTI OUTBII IMPOKOTO
BIPOBA/KCHHS METONY B KIIHIYHY MPAKTHKY 3 METOIO
OTpPUMAaHHS JIOJATKOBOI JiarHOCTUYHOT iH(opMarrii.

KonduaikT inTepecis
ABTOpH 3a5IBIISFOTH IPO BIJICYTHICTH KOH(JTIKTY 1HTEpECIB.

Indopmanis npo pinancyBaHHS
dinaHcyBaHHsI BUIaTKamMu J{eprkaBHOTO OrO/pKeTy YKpaiHH.

Prospects for further research

The potential of sonoelastography consists in increasing
the accuracy of diagnosis due to qualitative and quantitative
assessment of myometrial tissue. This non-invasive
imaging method is characterized by safety, availability and
affordability, which makes it possible to reveal the cause
of gynecological pathology, avoiding invasive diagnostic
procedures, as well as it contributes to the possibility of
wider implementation of the technique in clinical practice
in order to obtain additional diagnostic information.
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