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PE3IOME

AKTyaJbHicTh. YJbTpa3ByKoBa JiarHoctuka (exorpadis) € OJHUM
i3 OCHOBHHX JIIarHOCTHMYHUX METOJIiB, BUKOPHCTOBYBAHUX Y JIIKAPCHKIl
npaktuii. Ha migcraBi pe3ynbraTiB, OTPUMAHUX MPH YJIBTPa3BYKOBOMY
nociimkenni (Y3/1), Mmoxke OyTH CKJIAIICHUHN TUIAH MOAAJBIIOTO J[iarHOC-
TUYHOTO OOCTEXEHHs TallieHTa /a0 BH3HAUeHa JIIKyBajbHA TaKTHKa
JUIsl KOHKPETHOT'O XBOPOTO.

MeTa po0d0TH — BUBYEHHS exorpadidHux 0coOIMBOCTEH BHYTPINIHIX Te-
HiTaNi{d y AIBYATOK-TIITITKIB 3 aHOMAJIFHUMH MAaTKOBUMH KPOBOTEYAMHU
3aJIeKHO BiJl 4acy AeOI0TY 3aXBOPIOBAHHS i TOPMOHAIBHOTO (hOHY.
Martepianun ta meroau. Ob6cterkeHo 289 miBUAT-MIUTITKIB 3 aHOMAb-
HAUMH MatkoBuMHU KpoBoredamu (AMK) Bikom 11-17 pokis. Ilami-
€HTKH Oynu po3mofineHi Ha Tpu rpynu. Jlo mepmioi ysidmuio 163 mimmiTku
3 MaHidecTalli€ro 3aXBOPIOBaHHS 3 MEHapXe abo B MEPUINH PIK MEHCTPY-
anpHOT QyHKuii. Jlo npyroi — 65 niuatok, y sikux AMK BuHMKIN Ha Ipy-
romy i mi3Hille pokax iCHyBaHHS MEHCTpyajbHOI (yHKUil. Y TpeTio —
61 mami€eHTKa 3 HECTAJIMM MEHCTPYaJbHHM LHKJIOM. Y CHpPOBAaTIi KPOBI
BusHavanu JII, ®CIL, [IPJI, E2, T, IPI, III®P-1, I'3CC. bynmu BuMipsHi
103/IOBXKHIH, TONEpPEeYHnil 1 TepeHbO3aHIi PO3MIp MATKH 1 SIEYHUKIB
Ta MpOBeJICHA OIiHKa JaHuX Y3/l opraHiB Maioro tasa aidaTok 3 AMK.
PesyabTraTn Ta iX 00roBopeHHsi. BusBieHo, mo napaMmeTpu MaTKu
B MEXax BIKOBOI HOPMHU PEECTPYBAINCS TINbKH y 35 % MamieHTOK, Ha-
pinmre y AiBYaToOK i3 mMonepeaHsoto oniromeHopeeto (29,5 %). binapmn Hixk
y TPeTHHH IiBYAT BUABJLUINCS TEpPCHCTYyIoUi (omikynn abo KicTh s€d-
HUKIB 1y 62,8 % 30i7bIIeHHs BHYTPIIIHbOMAaTKOBOr0 M-exo. BusBieno
3aJIeKHICTh PO3MIPIB MaTKU BiJ| marepHa ropmoHiB. [IpencrasieHo mare-
MaTHYHHI aHai3 acolliaTHBHUX 3B’S3KiB TOPMOHAIBHOTO (hOHY 1 exorpa-
(iYHUX MapamMeTpiB MaTKH.

BucnoBku. Y3]] opraniB Majoro tasa € KOPUCHUM IHCTPYMEHTOM Y BH-
SIBJICHHI MOP(OJIOTIYHNX 0COOINBOCTEN MAaTKH 1 SIEYHHKIB, JOTIOBHIOE €H-
JMOKpUHHHUA TPOQiIb XBOPUX, IO IMiJBUINYE TOYHICTh JIarHOCTUKH,
a Moro pe3yJIbTaTH CIyXaTh JOAATKOBUM MapKepoM IpH BHUPIIICHHI TH-
TaHH PO BUOIp TAKTUKHU TEPAITii.
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ABSTRACT

Background. Ultrasound diagnosis (echography) is now one of the main
diagnostic methods used in medical practice. Based on the results ob-
tained by ultrasound (ultrasound), a plan for further diagnostic examina-
tion of the patient can be made and/or treatment policy can be determined
for a specific patient.

Purpose — studying the echographic features of the internal genitalia in
adolescent girls with abnormal uterine bleeding depending on the time of
the disease debut and hormonal levels.

Materials and methods. Two hundred and eighty-nine adolescent girls
with abnormal uterine bleeding were examined at the age of 11-17. The
patients were divided into three groups. Group I included 163 adolescents
with manifestation of the disease with menarche or in the first year of
menstrual function. Group 2 included 65 girls in whom AUB arose in the
second and later years of the existence of menstrual function. Group 3 in-
cluded 61 patients with an unsteady menstrual cycle. LH, FSH, PRL, E2,
T, IRI, IPFR-1, SHPS were determined in the blood serum. The longitu-
dinal, transverse and anteroposterior dimensions of the uterus and ovaries
were measured.

Results. The evaluation of the ultrasound data of the pelvic organs of
girls with AUB was carried out. It was revealed that the parameters of
the uterus within the age norm were recorded only in 35 % of patients.
The least frequently in girls with previous oligomenorrhea (29.5 %). More
than a third had persistent ovarian follicles or cysts and 62.8 % had an in-
crease in the intrauterine M-echo. The dependence of the size of the uterus
on the pattern of hormones was revealed. A mathematical analysis of as-
sociative relationships of the hormonal background and echographic pa-
rameters of the uterus is presented.

Conclusions. Ultrasound examination of the pelvic organs is a useful tool
in identifying the morphological features of the uterus and ovaries, com-
plements the endocrine profile of patients, which increases the diagnostic
accuracy, and its results serve as additional markers when deciding on the
choice of therapy tactics.
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3B’s130Kk po00TH 3 HAYKOBMMH IPOrpaMaMH, IJIaHAMH
i Temamu

Crartss € QparMeHTOM IUIAHOBOI HAayKOBO-IOCIII-
HOl poGortu [lepxaBHOi ycTaHOBH «IHCTHTYT OXOpPOHHU
3I0pOB’s iTeH Ta miamiTKiB HamionanpHOT akanemii me-
MUYHUX HayK YKpainm» «BaockoHamuTH MeToad IiKy-
BaHHS [IBYATOK-TIUTTKIB i3 TiMOMEHCTPYaJIbHUM CHH-
npoMom» (HoMep aepxkaBHOi peectpamii: 0116U003035,
umop temu: HAMH 87/16, npuxianHa, TEpMiH BHKO-
HauHs: 2016-2018 pp., kepiBHUK — 3aBi{yBay BiJIIJICHHS
JUTSYO0I TIHEKOJIOTIT TOKTOp MEAWYHUX Hayk, mpodecop
Jleeners C.0.).

BCTYII

Typbora mpo 370poB’s MiJPOCTAIOYOrO0 MOKOJIIHHS
€ TpiopuTeToM s Oynb-sKOi KpaiHW CBITY, OCKUTBKH
MUTITKA 1€ PEeTPOAYKTHBHUHN, COIIaNbHUMA, CKOHOMId-
HUH, IHTENEeKTyadbHWH Ta KyJIBTypHHHA ITOTCHIlIAN Ha-
mii. Huseki penpoayKTHBHI MOMIIMBOCTI Cy9acHHX
IOHAKiB 1 JiBUaT TOTPEOYIOTH YIOCKOHAJNCHHS MEIud-
HHUX TEXHOJIOTIH J1arHOCTUKY JJIsl BUSIBIICHHS TTOPYIICHb
Ie Ha PaHHIX eTanax PO3BUTKY 1 PO3POOKH Cy4acHHUX,
e(heKTUBHHX peadlTiTalliiHUX 3aXO0IiB.

Connection with research programs, plans and proj-
ects.

The paper is a fragment of the planned research proj-
ect of SI “Institute of Children and Adolescents Health
Care of the National Academy of Medical Sciences of
Ukraine” that is “Improve the Methods of Treatment
of Adolescents with Hypomenstrual Syndrome” (State
registration No: 0116U003035; research project code:
NAMS (Ukraine) 87/16, application-oriented, period for
performance: 2016-2018; led by Head of Pediatric Gy-
necology Department, Doctor of Medical Science, Prof.
Levenets S.0O).

INTRODUCTION

Health of the younger generation is a priority for any
country in the world, since adolescents represent the re-
productive, social, economic, intellectual and cultural
potential of a nation. Low reproductive capabilities of
modern young men and women require improved medi-
cal diagnostic technologies in order to identify disorders
at the early stages of development and elaborate modern
and effective rehabilitation measures.
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[TyGeprarnuii mepion € BKpail BaKJIHMBOIO, pPyOiX-
HOIO (ha30i0 PO3BUTKY JIIOAWHHU, KOIW OpPTraHi3M Iiaja-
€TBCSl 3MiHAM, IO CIIPUSIOTH MOYATKy HOTO PEHpOmyK-
TUBHOI, (i3u4yHOl 1 mcuxiyHoi 3pinocti. TpUBOKHMMHU
€ JIaHi Tpo Te, 110 OCTaHHIM YacoM BiJI3HAYAETHCS 3POC-
TaHHS TiHekonoriyHoi marororii. [IpoBigHe wmice B 1i
CTPYKTYPpI cepell AiBYaT CTapIIoro BiKy 3aiiMaroTh Mopy-
IIeHHS MEeHCTpyanbHOi (yHKii [1]. AHOMaNBHI MaTKOBI
KpOBOTEYl € HaWOIMBII IOIHUPEHOK (OPMOIO pO3Ja-
JiB MEHCTpyaJbHOI (DYHKIT B CTPYKTYpI TiHEKOJIOTT4HOT
MaToJOrii MiBYAT-TiTITKIB, 3 KOO BOHU 3BEPTAIOTHCS
3a MEAMYHOIO JIONTOMOTOH0 [2].

HesBakaroun Ha OypXJMBUI PO3BHTOK JliarHoc-
TUYHOI TEXHIKH, BIPOBAKCHHA B KIIHIYHY MPAKTHKY
CY4aCHHMX TEXHOJIOTi — KOMII'IOTEpHOI, MarHiTHO-pe-
30HaHCHOI ~Ta MO3UTPOHHO-EMICiiiHOT  ToMmorpadiu,
Ha NOTOYHUH MOMEHT CaMe YIbTPa3BYKOBE JOCIHIIKEHHS
(Y3M1) Bce mie 3anummaeThcst 0a30BUM METOIOM IIpU 00-
CTC)KCHHI [[IBUAT 3 TIHEKOJIOTIUHOK matoioriero [3, 4].
IIle B 2004 pori BHCHOBKH KOH(EpPEHIIii 3 KOMIaKTHOL
yapTpacoHorpadii, sika Oyia opraHizoBaHa AMepUKaH-
CHKMM IHCTUTYTOM YIbTpa3Byky B memunuui (AIUM),
CBIJUHMIIM, IO KOHIIEILIS «YJIBTPa3ByKOBOTO CTETOCKOIIA»
MIBUJKO PYXAE€TbCs BiA Teopii N0 peasbHOCTI. AHao-
riuna koHpepentrist B 2010 pori miaTBep/uia Mei mocTy-
nar [5]. CkpuHIHT i3 BUKOpUCTaHH;IM Y3]/[ mpuBabimroe
B IIEpUIy Yepry TUM, IO € HCiHBa3MBHHUM 1 HE Ma€ i0Hi-
3yI04OTO BHITPOMIHIOBaHHS. bararopa3oBe MOBTOpEHHS,
AKII0O B HHOMY BHHHUKAa€ HEOOXiTHICTH, aOCOIIOTHO He-
LIKUTHBE. BaymBoIO nepeBaroro MeTojy € MOXIUBICTh
MIPOBEICHHSI JOCII/PKEHHS TPH MaTKOBHX KPOBOTEYAX.

Haii6inpm mmpoxo Y3/ opraniB Majioro ta3a B IHUTS-
Yiif TIHEKOJIOTii BUKOPHUCTOBYETBCS JUIS BHUSBICHHS aHO-
MaJlii PO3BUTKY, HAasBHOCTI KIiCT 1 MyXJMH, IPU BHUPI-
IICHHI MTUTAHHSA PO MOCTAHOBKY IiarHO3Y MepeIIacHOrO
crareBoro po3Butky (IICP), cuuzmpomy mOINiKiCTO3HHX
sieynnkiB (CIIKS), Bubopy meromy Teparii mpu mopy-
MICHHSAX MEHCTPYaIbHOTO UKy [6, 7].

BomHouac Mu He 3ycTpidamm podiT Mpo ocoOH-
BOCTI MOP(OMETPUYHHMX TOKAa3HUKIB TIPH EXOCOHO-
rpadii opraHiB Mamoro Ta3a y iBYaT-IIUTITKIB 3 aHO-
MaJIbHUMH MaTKOBMMH KPOBOTEUaMH 3aJIe)KHO BiJ| Iapa-
METpiB TOMEOCTa3y, Ha SKOMYy C(opMyBaiacs MaTKoBa
KpOBOTEUA 3 YpaxyBaHHSAM 4acy JeOIOTY 3aXBOPIOBAHHSI.

VY moonuHOKHX 3apyOiKHHX MyOmikamisx momo Y3
OpraHiB Majoro Ta3a NpH aHOMaJbHHUX MaTKOBHUX KpO-
BoTeyax myoOeprarHoro mnepiogy (AMK IIIT) e Bimo-
MOCTI PO HEIOLUIBHICTh HOTO NMPOBEIECHHS y XBOPHX
3 AMK, ocCKilbKM BOHO HE BIUIMBAa€ Ha IPOTOKOJ JIi-
kyBauHA [8]. 3 omamy Ha Te, mo B 70-90 % Bumankis
mpu aikyBanHi AMK I1I1 y 3apyOixHiii iTepaTypi Omu-
CYIOTh BHKOPUCTaHHs a00 4mcTux recrarcHis, abo OK,
To maHi Y3J[ iCTOTHO BIUIMHYTH Ha TaKTHKY JIIKyBaHHS
HE MOXYTb. YKpaiHChKa IIKOJIa AUTSYUX T1HEKOJIOTIB Bijl-
Jlae TepeBary MaKCUMajbHOMY BHKOPHCTaHHIO TPH JIi-
kyBauHi AMK IIIT meropmonampamMx 3aco6is (HII33,
aHTH(}iIOpUHOMITHKIB:  TpaHEeKCamMoOBa,  aMiHOKAIPO-
HOBa KHCJIOTH, JTUIIMHOH Ta iH.). Y 3B’43Ky 3 IIUM AaHi
V3]] BHYTpIIIHIX TeHIiTaNiil MalOTh ICTOTHE 3HAYCHHA,
OCKUTBKH HAsSBHICTh (ONIKYIAPHUX KICT, Timeproiasii
€HJIOMETPIsl € TPOrHOCTUYHO HECHPHUSITIMBUMHU (hakTo-
paMu Uil BUKOPHCTaHHS HETOPMOHAIBHOTO JIKYBaHHS

Puberty is a milestone phase of human development
of great significance, during which the body undergoes
a number of changes contributing to the onset of its re-
productive, physical and mental maturity. The evidence
that there has been an increase in gynecological patholo-
gies in recent years is alarming. Menstrual dysfunctions
occupy the leading position in its structure among girls
of older age [1]. Abnormal uterine bleeding is the most
common form of menstrual dysfunction in the gyneco-
logical pathology structure of adolescent girls who seek
medical help [2].

Notwithstanding a tremendous upgrowth of diagnos-
tic technology science and introduction of modern tech-
nologies — computer, magnetic resonance and positron
emission tomography — into clinical practice, ultrasonog-
raphy remains the baseline first line method for examin-
ing girls with gynecological pathologies [3, 4]. Back in
2004, at a conference on compact ultrasonography hosted
by the American Institute of Ultrasound in Medicine
(AIUM) it was concluded that the concept of an “ultra-
sound stethoscope” was rapidly transitioning from theory
to reality. A similar conference in 2010 confirmed this
idea [5]. Ultrasound screening is an attractive method
due to the fact that it is non-invasive and does not emit
ionizing radiation. Repeated use, if necessary, is com-
pletely harmless. An important advantage of this method
is the ability to conduct examinations with uterine bleed-
ing.

In pediatric gynecology, pelvic ultrasound examina-
tion is most widely used to detect developmental anoma-
lies, cysts and tumors when deciding whether to diagnose
precocious sexual development (PSD), polycystic ovary
syndrome (PCOS), and to select therapy method for
menstrual irregularities [6, 7].

At the same time, we have not encountered works on
clinical features of morphometric parameters during pel-
vic echo sonography in adolescent girls with abnormal
uterine bleeding, depending on the parameters of homeo-
stasis at which uterine bleeding manifested and taking
into account the time of onset.

Few foreign publications on pelvic ultrasound with
AUB contain information on the inexpediency of its
implementation in patients suffering from AUB, since it
does not affect the treatment regimen [8]. Considering
that in 70-90 % of cases in the treatment of AUB foreign
literature describes the use of either pure progestogens or
OC, ultrasound data cannot affect the treatment tactics
significantly. The Ukrainian school of pediatric gyne-
cologists postulates the maximum use of non-hormonal
agents (NSAIDs, antifibrinolytics: tranexamic, aminoca-
proic acids, dicinone, etc.) when treating AUB. In con-
nection with these data, internal genitalia ultrasound is of
significant importance, since follicular cysts or endome-
trial hyperplasia present are prognostically unfavorable
factors for using non-hormonal treatment and compel the
doctor to prescribe hormonal drugs more quickly.
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1 CXWJISIFOTH JIiKapsi JO OUIbII MIBUAKOTO ITpHU3HAYCH-
HSIM TOPMOHAJIBHHX IIperiaparis.

MeTta po060TH — BUBYCHHS eXorpaiqyHUX OCOOIH-
BOCTEH BHYTpILIHIX I'€HITaliil y AiBYAT-MiAIITKIB 3 aHO-
MaJbHIMH MaTKOBUMHU KPOBOTEUaMH 3aJICKHO BiJ dacy
JIeOrOTY 3aXBOPIOBAHHS 1 TOPMOHAIBFHOTO (DOHY.

MATEPIAJIN TA METOAU

O6cTexeno 289 miByar-miTiTKIB 3 aHOMAJILHUMH MaT-
KOBMMH KpoBOTeuaMH BikoM 11—17 pokiB, siki HE KUBYTh
CTaTe€BUM S>KHUTTSIM. 3a XapaKTepoM MEHCTPYalIbHOI (QyHK-
il (crabipbHA YW Hi) O 3aXBOPIOBAHHA 1 32 4acoMm (TI0
BIJIHOIICHHIO JI0 MEHapxe) IOsSBM MAarKoBOI KpoBOTeul
BCl MaIieHTKu Oyny po3aiieHi Ha Tpu rpymu. J{o mepmioi
yBitmumo 163 mimriTky 3 MaHiecTamiero 3aXBOPIOBAHHS
3 MeHapxe abo B Mepumii pik MeHcTpyalbHOI (yHKIII.
Hpyry cknanu 65 nisuar, y skux AMK BUHUKIM Ha Apy-
TOMY 1 Mi3HIIIE POKaX iCHYBaHHS MCHCTPYaIbHOI (BYyHK-
wii. Tperro — 61 naiieHTKa 3 HECTAIUM MEHCTPYaILHUM
IIMKJIOM, MaTKOBa KPOBOTEYA Yy HUX BHHHUKIA Ha JAPYTOMYy
1 T3HIIIE poKaX MEHCTPYyaTbHOI (DYHKIIIT, ae KpoBOTeYaM
nepeayBaln 1HIII po3jiaad MEHCTpyauliil (B OCHOBHOMY
omiromeHopest). [pymy mnopiBHsHHS ckiaamu 70 miBya-
TOK TOTO K BIKy 3 HOPMaJIbHIM MEHCTPYaJIbHUM LIUKIIOM,
oOcTexxeHi B paHHIO (OJIKyJIiHOBY (asy, Oyiin BUKOpHC-
TaHi CTaHJAPTH30BaHI YJIBTPA3BYKOBI MapaMeTpH BUMi-
pIOBaHHS BHYTPIMIHIX TeHITATIMN.

VIBTpa3ByKoBa OpPraHOMETpisl OpraHiB Majoro Tasa
npoBoawitacs Ha amapari «Lodgic-100» i3 BUKOpHCTaH-
HSIM CEKTOpaJIbHOrO Jardyuka 3 yactotoro 3,5 MI'n. Cka-
HYBaHHS 3/IMCHIOBAJIOCSI B PEXUMI pPEaJbHOIoO dacy.
Jlst momimimeHHst Bizyasizallii oprafiB MaJoro Ta3a BUKO-
PHCTOBYBaJIM METOIMKY HAMOBHEHOTO CEYOBOTO MiXypa.
VYciM marieHTKaM IPOBOAMIIOCS TOTIEPEYHE 1 MO3/I0BKHE
YABTPa3ByKOBE CKaHyBaHHsS OpPraHiB Majloro Tas3a, eX0co-
HOTpadiIHUN BUMIp PO3MIpiB MaTKd B TPHOX IMPOCKITISIX
(moBXWHA, MIMPUHA, TOBIIUHA) 3 PO3PAXYHKOM 00’€My,
BUBYAIM CTPYKTYPy aKyCTHYHOTO PUCYHKA €HIOMETpIs.
HocmimkyBamucst popma, CTpyKTypa SE€YHHKIB, HasB-
HicTh KicT. O6csr (V) MaTku po3paxoBYBaBcs BiIIOBITHO
110 Moar(ikoBaHOT GOPMYITH ISt BUTATHYTOTO SJIIICOiaa:

V matkm = 0,5236 x A x B x C,

ne A — gomxuHa matku, B — ii ToBuiuna, a C — mu-

puHa [9, 10].
Bupueno koHmeHtpamii mroreinizyrodoro  (JII),
¢omikynoctumymotouoro  (PCI') ropmoHiB, mposak-

tuny (IIPJT), imcyminy (IPI), iHcymiHOmomiOHOTO (hak-
topa pocty (I[IOP-1), mentuny, TI00YIiHY, MO 3B’s3y€
craresi crepoinu (I'3CC), 3aranpHux Qpaxiiii TecTocre-
pony (T) ra ecrpaniony (E,).

CraructuuHy 0OpOOKy pe3yJbTariB  HPOBOJMIH
3a JOMOMOTOI0 KOMII'FoTepHOi mporpamu «Statgraphics
plus«. Jlani mpencraBneni y Bunini: M — cepente apud-
metnyHe, SD — cTaHzapTHe BiaxuieHHs, Me — Me/iaHa.
Pi3HuIS B MOKa3HUKAX BBa)KAJIACs JOCTOBIPHOIO TIpH p <
0,05. 3HaunMicTh BIAMIHHOCTEH MK TPyIIaMH OIiHIOBa-
Jacsi 3a JOIIOMOTOI0 KPHUTEPiiB KyTOBOTO NMEPETBOPECHHS
dinrepa, Binkokcorna — Manua — YitHi, y*. CucteMHuit
aHaJIi3 TOJIATaB y MoOyIoBi (hakTOpHOI MozeTi, mapame-
TPH SKOI MIPECTABICHI y BUTIISII TaOJHUIIL.

OOcTe))eHHs J[IBUATOK IPOBOIMIIUCS 3 JIOTPUMaH-
HIM MOpPaTbHO-CTUYHAX HOPM, TIPH TOOPOBLIBHIN

Purpose — to research the echographic features of in-
ternal genitals in adolescent girls with abnormal uterine
bleeding, depending on the time of onset and their hor-
monal levels.

MATERIALS AND METHODS

Two hundred and eighty-nine adolescent girls with ab-
normal uterine bleeding, who are not sexually active and
aged 11-17 were examined. All patients were divided into
three groups by the nature of menstrual function (estab-
lished or not) prior to the disorder and by the time (in re-
lation to menarche) of uterine bleeding occurrence. Group
1 included 163 adolescents who manifested the disorder
with menarche or in the first year of menstrual function.
Group 2 consisted of 65 girls, who developed AUB in the
second and later years of their menstrual function. Group
3 included 61 patients with an unsteady menstrual cycle
who had uterine bleeding in the second and later years of
menstrual function, however, this bleeding was preceded
by other menstrual disorders (predominantly, oligomenor-
rhea). The control group consisted of 70 girls of the same
age with a normal menstrual cycle, examined in the early
follicular phase; standardized ultrasound parameters for
measuring the internal genitals were used.

Ultrasound pelvic organometry was carried out using
the “Lodgic-100” apparatus with a sectoral sensor with a
frequency of 3.5 MHz. Scanning was carried out in real
time. To improve visualization of the pelvic organs, the
full bladder technique was used. All patients underwent
transverse and longitudinal ultrasound scanning of the
pelvic organs, echo sonographic measurement of the size
of the uterus in 3 projections (length, width, thickness),
the volume was calculated, and the structure of the acous-
tic endometrium pattern studied. The shape, structure of
the ovaries, present cysts were investigated. The volume
(V) of the uterus was calculated in accordance with the
modified formula for an elongated ellipsoid:

V of the uterus = 0.5236 x A x B x C,

where A is the length of the uterus, B is its thickness,
and C is its width [9, 10].

The concentrations of luteinizing (LH), follicle-stim-
ulating (FSH) hormones, prolactin (PRL), insulin (IRI),
insulin-like growth factor (IGD-1), leptin, sex hormone
binding globulin (SHBG), total testosterone fractions (T)
and estradiol (E,) were studied.

Statistical processing of the results was carried out
using the Statgraphics plus computer software. Data are
presented as: M — arithmetic mean, SD — standard devia-
tion, Me — median. The difference in indicators was con-
sidered significant at p < 0.05. The significance of differ-
ences between groups was assessed using Fisher’s angular
transformation and Wilcoxon — Mann — Whitney, ¥ crite-
ria. The system analysis consisted in the construction of
a factor model, which parameters are presented in tabular
form.

The girls were examined in compliance with moral
and ethical standards, the voluntary informed consent
from the participants and their parents was obtained in ac-
cordance with the Declaration of Helsinki.
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iHpOpMOBaHil 3roji y4acHHIb Ta IXHIX OarbKiB BiJIIO-
BiJTHO 710 [eNbCiHChKOT NeKiapartii.

PE3YJIBTATH TA iX OBITOBOPEHHS

[opiBHsMBHUE aHATI3 JaHWUX exorpadivyHoro JOCIi-
JDKEHHS OpraHiB Majoro Tasza marieHtok 3 AMK Ta ix
OIHOJIITKIB 0e3 MOpYIIeHh MEHCTpyalbHOi (DYHKIii BH-
SIBHB, IO PO3MIPH €XO-TIapaMeTpiB MAaTKH 1 SE€YHUKIB
y MAIi€eHTOK yciX Tpbox rpyn 3 AMK Oynu ctaTuCTHYHO
3HAQUUMO OUTBIIMMH, HDK Yy I1X poBecHHIb. [Ipu mo-
PIBHSIHHI TPyl MiX COOOK BCTAHOBIICHO, IIO CEpe-
Hill 00’€M MaTK¥ 1 IUIOIIA S€YHUKIB BUSIBHJIMCS JIOCTO-
BIPHO BUIIMMH Y TAIiEHTOK 3 MaTKOBUMH KPOBOTEUAMH,
110 BUHMKJIM 3 MeHapxe abo B NepuIMi piK CTaHOB-
JIeHHS MeHCTpyainbHOl GyHKHIT (Tadm. 1).

3icTaBlieHHS pe3yabTaTiB MOPPOMETPii MATKH 1 s€d-
HUKIB Tipu Y 3]l opraHiB Manoro Ta3a y mamieaTok 3 AMK
3aJIe)KHO BiJ BiKy HE BHSBWIO TOCTOBIPHHX BiIMiHHOC-
Teil (Tabn. 2). Bomnowac y mamientok 10-14 pokiB po3-
MipH MaTK{ 1 S€YHHUKIB 3HAYHO TIEPEBUIYBaM aHAJO-
rivbi y rpymi nopiBHsHHsS. Cepex crapiiux MiJUTiTKIB
(15-17 pokiB) xBopux Ha AMK i rpyrnoro nopiBHsIHHS J0-
CTOBIPHUX BIJIMIHHOCTEH y pO3Mipax MarKH Ta sI€YHHKIB
BCTaHOBJICHO He OyI10.

[HauBiyaIbHUN aHAJi3 BCTAHOBHB, IO Yy OLIBIIOCTI

RESULTS AND ITS DISCUSSION

Comparative analysis of the data of echographic ex-
amination of the pelvic organs of patients suffering from
AUB and their peers with no menstrual dysfunction re-
vealed that the sizes of the echo parameters of the uterus
and ovaries in patients of all three groups suffering from
AUB were larger than those in their peers, and the dif-
ference was statistically significant. When comparing the
groups with each other, it was established that the aver-
age volume of the uterus and the area of the ovaries were
found to be significantly higher in patients with uterine
bleeding that occurred with menarche or in the first year
of the formation of menstrual function (Table 1).

Comparison of the results of morphometry of the
uterus and ovaries during pelvic ultrasound examination
in patients with AUB, depending on age, did not reveal
significant differences (Table 2). At the same time, the
sizes of the uterus and ovaries in patients aged 10—14 ex-
ceeded similar control groups significantly. There were
no significant differences found in the size of the uterus
and ovaries between older patients (aged 15-17) with
AUB and the control group.

Individual analysis revealed that the majority of pa-

marieaTok 3 AMK  IIIT  peectpyBanmcs

30UIBIIEH]

Tabauns 1. Exorpadiuna xapakTepucTHKa MaTKH Ta SS€YHHUKIB y miTiTkiB 3 AMK
3aJIe)KHO BiJl 9acy MaHi(ecTallii 3aXBOpIOBaHH

tients with AUB had an enlarged uterus. This increase in

Table 1. Echographic characteristics of the uterus and ovaries in adolescents with AUB,
depending on the time of disorder onset

. I'pyma
I rp. II rp. I rp. Bei :
Tapametp Cramic- N =163 N=61 N=61 n=285 TOPIBHAHIA
THKa N=176
Parameter Statistics Group I Group II Group III Total Gontrol gronp
N =163 N=61 N=61 n=285 N =76
JloBXMHA MaTKH, MM M +£SD 46,65 +5,77 |48,57+6,70 47,51 +4,64 4726 +5.82 (46,82 +£8,29
Uterus length, mm Me 46,0 49,0 48,0 47,0 47,5
upuHa mMatku, MM M=+ SD 4596 +5.89 |47,55+7,67 46,44 £5,17 46,26 £ 6,21 |43,08 +£6,98
Uterus width, mm Me 46,0” 47,0 46,0% 46,0% 43,0
ToBiMHA MaTKH, MM M +SD 32,88 4,81 |34,18+4,54 33,82+ 3,81 33,37 +4,58 |31,09+ 7,46
Uterus thickness, mm Me 33,02 34,0% 33,0% 33,0 30,5
Koedimient nomxuna/mmpuna | M + SD 1,02 £ 0,09 1,04 £0,2 1,03 £ 0,09 1,03 £0,12 1,08 £0,13
Length/width ratio Me 1,02? 1,02% 1,02? 1,022 1,09
06’eM marku, cm® M+ SD 38,17+ 13,41 |42,90 + 16,56 |39,84+ 11,33 |39,59+13,87(35,33 +17,88
Uterus volume, cm? Me 36,5402 42,6492 37,67% 37,7 34,58
Sleunuk np. TOBKKUHA, MM M =+ SD 34,39+5,49 136,64 +6,03 33,97+4,13 34,81 +£5,44 |30,72+5,53
Right ovary length, mm Me 34,0” 36,0% 34,0% 34,0 32,0
SleyHuK np. MWKUpPHUHA, MM M +£SD 24,65+445 |[26,08+6,12 24,80 + 3,51 25,0+4,73 21,16 + 3,87
Right ovary width, mm Me 24,07 25,07 24,07 24,0 22,0
Tlnoma npasoro, cm? M=+ SD 4,52 +1,49 5,14+2723 4,45+1,03 4,64 +1,63 3,48 +1,04
Right ovary area, cm? Me 4,212 4,499 4,350 4,33 3,79
SleuHuK JTiB. JOBXKHHA, MM M + SD 33,83 +4,74 |35,65+4,83 34,19 +4,13 34,32 +4,68 (32,22+7,18
Left ovary length, mm Me 34,0” 35,0% 34,0% 34,0 32,0
SleYHUK JTiB. IIUPUHA, MM M +SD 2439+4.65 |[26,06+4,67 25,15+3,73 2493 +4,16 (21,53 +6,44
Left ovary width, mm Me 24,07 25,07 25,0% 24,0 22,0
TLiomma JtiBoro, cm? M=SD  |438+147 |4,94+1,55 452+0,99 |454+142 |3.83+2,04
Left ovary area, cm? Me 4,212 4,580 4,399 4,35 3,67
Dp <0,01 — 0,05 rpyru Mixx co6or0
Up <0,01 - 0,05 between groups
2 p <0,001 —0,01 3 rpy10L0 MOPIBHIHHS
2p<0,001 —0,01 with control group
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Taoauus 2. Po3amipu MaTky Ta S€YHUKIB 3aJIeKHO Bif BiKy, M = SD, Me

Table 2. The size of the uterus and ovaries depending on age

I'pyna I'rp. II'rp. I rp. I'pyna nopiBHAHHA
Group Group I Group 11 Group III Control group
Bik, pokit 10-14 15-18 10-14 15-18 10-14 15-18 10-14 15-18
Age, years
Marka
Uterus
JloBxuHA, MM 46,43 +0,53"147,14 £ 0,85% (48,3 + 1,34V 148,69+ 1,05 [47,57 + 1,09"|47,43 +0,70*|41,86 + 1,797|49,71 + 0,85
Length, mm 46,0 46,5 47,5 49,0 46,5 48,0 42,0 49,5
[Iupuna, MM 45,65 +0,56146,68 £ 0,82 147,65+ 1,36"(47,51 + 1,24 (46,07 +1,57"|46,49+ 0,73 (38,71 + 1,27?|45,63 + 0,84
Width, mm 45,0 47,5 46,0 48,0 46,0 46,0 40,0 45,0
ToBumHa, MM 32,79 +0,439(33,1 £0,75 34,45+ 1,057(34,07 + 0,68 |33,64 +1,15"(33,62 + 0,55 (27,64 + 1,49%|33,10+ 0,93
Thickness, mm 32,0 33,0 35,0 34,0 33,0 33,0 28,0 32,0
Jopxuna/mmpuna (1,02 +0,100 |1,01 £0,07* {1,02+0,06" (1,04 +0,2* |1,04+£0,1" |1,02+0,09+ {1,08+0,15 |1,11£0,02
Length/width 1,02 1,0 1,02 1,02 1,02 1,02 1,07 1,09
006’em, cm? 37,54 +£1,219139,59 £ 2,08 (42,87 +3,24V(42,92 +£2,62 40,93 +3,46"|39,52 + 1,59 (25,96 +2,87%|40,78 + 2,47
Volume, cm® 35,77 38,0 40,7 42,64 38,3 37,67 24,73 37,6
Sleunuk npaBuit
Right ovary
JloBxuHa, MM 34,15+£0,54"135,0£ 0,69 (349 1,159 (37,42+0,94 |32,21+1,339|34,29+0,57 (27,11 £1,22?|32,83+0,51
Length, mm 33,0 35,0 34,0 37,0 32,5 35,0 28,5 33,
[Iupuna, MM 26,0+ 1,78V 124,88 £0,51 (25,5+1,04Y 126,33+£0,99 (25,21 +1,11V]24,68 + 0,49 |18,86 +0,85?(22,5 + 0,39
Width, mm 24,0 25,0 245 25,0 245 24,0 19,5 23,0
SleqHuK miBUi
Left ovary
JloBxxuHa, MM 33,52 +0,49"(34,54 £ 0,49 |34,9+ 1,34Y (35,98 +0,63 |32,21 +1,31"(34,59+ 0,56 {29,25 + 1,86%|33,96 + 0,62
Length, mm 33,0 35,0 33,5 36,0 33,0 34,0 29,0 33,0
[Iupuna, MM 24,32 +0,48Y124,56 £ 0,47 |24,9+1,22Y (26,58 + 0,63 (24,29 +0,79"]25,36 £ 0,58 (19,68 + 1,76”(22,60 + 0,52
Width, mm 24,0 24,0 23,0 25,0 24,0 25,0 19,5 22,0
Dp <0,00001 — 0,01 mixx 10—14-niTHiMu B KOKHIN rpymi Ta 10—14-niTHiMA B TPy HOPiBHSHHS
Dp <0,00001 — 0,01 between 10—14-year-old girls in each group and 10—14-year-old girls in the control group
*p <0,001 — 0,01 mix 15—18-niTHiMH B KOXHI# Tpymi Ta 15—18-1iTHIMHU B TpyIIi OPIBHSIHHS
*p <0,001 — 0,01 between 15-18-year-old girls in each group and 15-18-year-old girls in the control group
Yp <0,00001 — 0,01 rpyna npisasiras 10—14-niTHiX Ta 15—18-1iTHIX MiX c06010
Yp <0,00001 — 0,01 comparison group of 10—14-year-old girls and 15—18-year-old girls with each other

po3Mipu MaTku. 30UTBIICHHS B MOJIOAIIIA TPy BigOyBa-
JI0CsI 32 PaXyHOK YCIX TPhOX NapaMeTpiB MaTKH (IOBXKHHH,
MIMPUHY 1 TOBIMHM), y CTapIIii rpyi, sIK paBHIIo, 3a pa-
XyHOK JIOBXHHH MatkH. [Ipy NOpIBHAHHI TPYyI Mi’K cO00I0
30UTBIIIEH] PO3MIPH MaTKH YacTillle peecTpyBallkcs y mMa-
uieHtok 3 AMK, 110 BUHMKIIM Ha Jpyromy i mi3Himie po-
Kax ICHYBaHHS MEHCTpyalbHOI (yHKLII Iiciisi monepes-
HboI omiromeHopei (puc. 1). Bu3HadeHHs cepeanHHOrO
BHYTPIIITHOMATKOBOTO M-ex0 (TOBIIMHM E€HIOMETPis)
JTAJI0 MOXKJTMBICTH 3’ICYBaTH, 110 OUTBII HUK Y TTOJOBUHH
MAIi€HTOK BOHO TepeBuImyBaio 10 MM, me po3LiHIoBa-
JIOCs HAMH SK Tinepriasist eHgomerpis. [IpuaoMy mutoma
Bara TakWX MMAli€HTOK HE Maja CTAaTUCTHYHO 3HATYIIUX
BIZIMIHHOCTEW TIpH MOPIBHAHHI Tpym Mix coboro (I rp. —
65,6 %; Il rp. — 63,1 %; LI tp. — 59 %). Crix 3a3Ha4NTH,
o0 YuM OUThIIUM OyB 00’€M MAaTKd, TUM 4YacTillle pee-
CTpyBaJacs rirmepruiasis engometpis (r=+0,22; p < 0,05).

BusiBiieHO KOpeTSAIiiHUI 3B’ 30K MK 00’ €MOM MaTKH
Ta seyHuKiB (mpaBuit r = +0,24, p < 0,00001; mniBwii
r=+0,33, p <0,00001).

Vnerpa3Byk — O€3LIHHUN IHCTPYMEHT JUIsi OI[IHKH Ti-
HEKOJIOTIYHHUX MPOoOJIeM, BKJIFOUAIOYH OIIHKY apXiTeKTo-
HIKM S€YHUKIB, KA € KPUTEPIEM IS TIarHOCTHKH LLIO1
HU3KH 3aXBOPIOBaHb, y ToMy umncii i CITKS.

Ha exorpamax seunukiB y tperunn (30,4 %) mari-
earok 3 AMK IIIT Bi3yaumizyBamucs KiCTO3HI YTBOPEHHS

the younger group was a result of all three parameters
of the uterus (length, width and thickness), in the older
group, as a rule, this was a result of the uterus length.
When comparing the groups with each other, the in-
creased size of the uterus was more often registered in
patients with AUB occurring in the second and later
years of menstrual function following the previous oli-
gomenorrhea. (Fig. 1). Determination of the median in-
trauterine M-echo (endometrial thickness) made it possi-
ble to establish that it exceeded 10 mm in more than half
of the patients, which we regarded as endometrial hyper-
plasia. Moreover, the proportion of such patients did not
have statistically significant differences when comparing
the groups with each other (Group I — 65,6 %; Group
IT — 63,1 %; Group III — 59 %). It should be noted that
the larger the volume of the uterus, the more often endo-
metrial hyperplasia was found (r = +0,22; p < 0,05).

A correlation relationship was found between the
volume of the uterus and ovaries (right r = +0.24, p <
0.00001; left r =+0.33, p < 0.00001).

Ultrasound is an invaluable tool for assessing gyneco-
logical issues, including the assessment of ovarian archi-
tectonics, which is a criterion for the diagnosing a num-
ber of disorders, including PCOS.

The echograms of the ovaries in a third (30.4 %)
of patients with AUB visualized anechogenic cystic
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Puc. 1. YacroTa BigXuiieHb pO3MipiB MaTKH MPH exXocoHOoTrpadii

Fig. 1. Incidence of deviations in the size of the uterus with echo sonography

OKpYII0i OPMHU Pi3HOTO JiamMeTpa 3 IJIaJKAMH, YiTKUMHU
KOHTYpaMH, aHEXOT'€HHI, pO3TalIOBaHi B OTHOMY a0o0 Biji-
pa3y B 000X sieuHHMKax. YacTMHa 3 HUX JOcsrana B Jia-
MeTpi 3 cM i Oinbmie. 3 oIy Ha Te, IO PO3MIp JAOMi-
HaHTHOTO (OJIiKyJIa IPH OBYJISALIT CKIIaJae B CEpeTHHOMY
2,0-2,4 cm 3 miamazoHoM 1,7-2,8 cM, YTBOpEHHS Big 3 cM
i Olmpme MokHA KBawidikyBaTH SK (DONIKYISApHI KicTH
seqankiB [11]. Haifgacrime Taka ymbTpa3ByKOBa CKaHO-
rpama Bu3Haudanacs y namieHTtok II rp. (36,9 % mporu
29,4 % B I 1p.; p, < 0,051 262 % B IIl rp.; p,< 0,01;
puc. 2). B abcoroTHOT OLIBIIOCTI MAIIEHTOK HAasBHICTH
KICT MOeAHyBasacs 3 rinepruiasiero engomerpis (I rp. —
77,1 %; 11 rp. — 70,8 %; III rp. — 81,3 %). Lle y3romxky-
€TBCS 3 «ECTPOTCHHOIO TEOpiero» (HOpMyBaHHS rinepruia-
311 enpomerpis [12, 13].

Amnami3z JitTeparypu 3a OCTaHHI POKHM CBIIUYHTB,
mo ocHoBHOIO npuunHOI0 AMK IIIT ciryxuts dyHKIiO-
HaJIbHA «HE3PUICTh» IIEHTPAIBLHOI HEPBOBOI CHCTEMH
1 TIOpYIIEHHS peryiimii oBapiallbHO-MEHCTPYaIbHOTO
OUKITY Ha PiBHI TIMOTaIaMo-TimoQi3apHOTO KOMIUIEKCY,

BHACIIJIOK YOTO BigOyBaIOTHCS 3MIHU 1 B TPOAYKyBaHHI

formations of a rounded shape of various diameters
with smooth, clear contours, located in one or both ova-
ries. Some of them reached a diameter of 3 cm or more.
Considering that the size of the dominant follicle during
ovulation averages 2—2.4 cm with a range of 1.7-2.8 cm,
formations of 3 or more cm may be classified as follicu-
lar ovarian cysts [11]. Most often, such an echogram was
observed in Group II patients (36.9 % versus 29.4 % in
Group I; p, < 0.05 and 26.2 % in Group IIL; p, < 0.01;
Fig. 2). The absolute majority of patients showed cysts
combined with endometrial hyperplasia (Group I —
77.1 %; Group II — 70.8 %; Group III — 81.3 %). This is
consistent with the “estrogen theory” of endometrial hy-
perplasia [12, 13].

Analysis of recent literature indicates that the main
cause of AUB is functional “immaturity” of the central
nervous system and impaired regulation of the ovarian
-menstrual cycle at the level of the hypophyseal portal
system, as a result of which changes in the production of
steroid hormones occur [14, 15, 16]. The role of leptin
and insulin in the occurrence of AUB is proved [17].

Il rp.
Group Il

il Kicti
Cysts

I rp.
Group Il

M-exo > 10 Mmm
M-echo > 10 mm

Puc. 2. Yacrora 3011bIIEHOTO BHYTPIIIHBOMATKOBOTO M-€X0 Ta KIiCT sI€4HHKIB

Fig. 2. Incidence of increased intrauterine M-echo and ovarian cysts
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Grou-p | Group Il Group lll
M®CHN = ®CT > 90%.
FSH FSH > 90%:

Puc. 3. [Intoma Bara JiBYaTOK 3i 301IBIICHUMH PO3MipaMy MaTKH 3aj1exHo Bix piBas OCIT

Fig. 3. Proportion of girls with enlarged uterus, depending on the FSH level

cTepoimHux ropmoHiB [14, 15, 16]. JloBeneno poib jer-
TUHY Ta iHCYIiHy B (hopmyBanHi AMK TIIT [17].

AHami3 3aJeXHOCTI pO3MIpiB MaTKHd 1 S€YHHKIB
BiJl TOPMOHAIBHOTO (OHY, Ha IKOMY C(OpMyBasiacsi Mat-
KOBa KpPOBOTeYa, BUSBUB IMEBHI ocoOmuBocTi. [lpu min-
BuineHux piBasax OCI y BCiX rpymnax namieHToK J0CTO-
BIPHO YacTille, HiX IPU HOPMAJILHUX HOTO 3HAYEHHSIX,
PeeCTpYIOThCs 301IbLIEH] PO3MIPH MaTKM 1 BHYTPILIHBO-
markoBoro M-exo, a came 6inbme 10 mm (p, , , < 0,03;
puc. 3).

BusiBneHo cnaOkuii KOpesIiHHMN 3B’S30K  MiX
00’emom Matku i piBEeM OCI (r = +0,12; p < 0,04),
konnenrpamiero E, (r = +0,22; p < 0,05), Bmicrom IDP-1
(r =-0,27; p < 0,016), HasBHICTIO 30iMBIIEHOTO M-€XO0
i [OP-1 (r=+0,2; p <0,05).

Binomo, mo ¢yHKIIIOHATRHAN IIap €HAOMETpis Mia-
JAETHCS CTEPOIaHIM ropMoH3aiexHii npomideparii. bes-
MocepeInbO0 npuunHoto rinepruasii enpomerpist (I'E)
Moke OyTH abcosroTHa abo BIHOCHA TiNEPecTpPOreHis,
sKa 4YacTillle CIIOCTEepIraeThcsi B IyOepraTHOMYy 1 Kili-
MakTepuuHOMy Tepiomax. s wiiHiuHOi kaptunu ['E
HaWOUTBI XapakTepHi aHOMallbHI MaTKOBI KpOBOTeHi,
npu4oMy dYacTto Ha (hoHI rimepecTporeHii IepeBaxae
€CTpioN, SKWH TPOSBISE BIACTUBOCTI AKTHBHOTO aro-
HICTa eCTPaIioNy 1 CIYKUTh CTUMYISTOPOM Tilepruiac-
TUYHUX TporieciB B eHpomerpii [18, 19, 20]. Hamri mo-
TepeHI JOCTIHKeHHS CBimgath mpo Te, mo npu AMK
[1IT BinOyBaeThCS OPYIICHHS PIBHOBArd MiX OKPEMHMH
(hpaKmisiMH €CTPOTEHIB, Mai)ke Y TOJIOBHHN XBOPHUX Bij-
3HAYAIOTLCA 3MiHHM BMICTy B KpoBi ecTpiony (E,) B ocHo-
BHOMY B OiK iforo migsuieHHs [21].

IIpocTerkena KopensmiiiHa 3aJeKHICTh MK 1HCYII-
HonontionuM ¢axropom poctry (I®PP-1), I'3CC i nHass-
HICTIO KICT 1 MEPCUCTYIOYHX (QOIIKYIIB Y S€UHHKAX M-
mitkiB 3 AMK (r = +0,2; p < 0,05). BusBneHo takox
HasBHICTB NpsiMuX 3B’s3KiB Mk IPI i IOP-1 (r = +0,28;
p < 0,014), nenturom i IOP-1 (r = +0,51; p < 0,01),
3BopotHuX Mik [3CC i IPI (r = —0,3; p < 0,007), I'3CC
i [®P-1 (r = —0,34; p < 0,002). Mo)xHa TPUNYCTHTH,
IO TpH TinepiHCydiHeMil  iHCYNIH HE  TUIBKH
yepes cBoi perenrtopwu, ane i perentopu [OP-1 BrmuBae

Analysis of the dependence of the size of the uterus
and ovaries on the endocrine profile, on which basis uter-
ine bleeding is formed, revealed certain features. With
FSH levels elevated in all groups of patients, increased
sizes of the uterus and intrauterine M-echo of more than
10 mm are registered significantly more often than with
its normal values (p, , ;< 0,03; Fig. 3).

A weak correlation relationship between uterine vol-
ume and FSH level (r = +0.12; p < 0.04), E, concentra-
tions (r = +0.22; p < 0.05), IGF-1 content (r =-0.27; p <
0.016), increased M-echo and IGF-1 (r = +0.2; p < 0.05)
was found.

It is known that the functional layer of the endome-
trium is amenable to steroid hormone-dependent prolif-
eration. Endometrial hyperplasia (EH) may be directly
caused by absolute or relative hyperestrogenism, which
is more often observed during puberty and menopause.
The clinical pattern of EH is characterized by abnormal
uterine bleeding. Moreover, estriol, which exhibits the
properties of an active estradiol agonist and serves as a
stimulator of hyperplastic processes in the endometrium,
often predominates against the background of hyperes-
trogenism [18,19, 20]. Our previous studies indicate that
in the presence of AUB an imbalance between individual
fractions of estrogens is observed and almost half of the
patients have changes in their blood estriol content (E,)
with a generally upward trend [21].

A correlation relationship between insulin-like
growth factor (IGF-1), SHBG and the presence of cysts
and persistent follicles in the ovaries of adolescents with
AUB was observed (r = +0.2; p < 0.05). A direct connec-
tion with IRI and IGF-1 (r =+0.28; p < 0.014), leptin and
IGF-1 (r = +0.51; p < 0.01), and an inverse connection
with SHBG and IRI (r = —0.3; p < 0.007), SHBG and
IGF-1 (r = —0.34; p < 0.002) were found. One may as-
sume that with hyperinsulinemia, insulin affects the ovar-
ian tissue not only through its receptors, but also through
IGF-1 receptors, causing growth and maturation of fol-
licles in the ovaries, their persistence and transformation
into cysts, and a reduced level of globulin-binding pro-
teins increases the bioavailability of sex steroids.
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Ha TKaHWHU s€4HUKiB. lle mpu3BOAWMTH 110 3pOoCTaHHS
i jo3piBaHHsl (OINIKYNIB B SIEYHHMKAX, IX MEPCHUCTEHIIT
1 IEPETBOPEHHIO B KICTH, a 3HWKEHHUH piBeHb IIO0YIiHY,
0 3B’SI3y€ CTEPOIAHI TOPMOHM, MiABHIIYE Oi0ZOCTYII-
HICTh CTATEBUX CTEPOIIiB.

Hactynmamii etanm Hamoi poOoTé OyB MpPHUCBIYCHUI
TTOPIBHSAHHIO PE3YJBTATIB YIBTPAa3BYKOBOTO OCIiHKCHHS
3 TOPMOHAJILHUMH TTOKa3HUKaMHU. byno moOynoBaHo Mo-
Jem acorriarnii exorpadiyHUX MapaMmeTpiB MaTKu 3 TOp-
MOHAJILHUM TOMEOCTa30M 3aJIeXKHO BiJl I€0I0TYy aHOMaJIb-
HHUX MaTKOBUX KPOBOTEY Y JIiBYATOK-ITI/ITITKIB.

MertonoM (hakTOpHOTO aHami3y BHIUIEHO IHTErpalibHi
CKJIaJI0B1 B3a€MOJIiT TOHAJOTPOIIIHIB, CTEPOITHUX TOPMO-
HIiB, TOPMOHIB €HEPreTUYHOro OOMiHYy (JIENTHHY, 1HCY-
ainy), IIIOP-1, mobyniHy, 1m0 3B°s3y€e cTareBi CTepoiny,
1 00’eM MaTky 3 ypaxyBaHHSM Je0IOTY aHOMaJIbHOI Mar-
KOBOI KpOBOTeUi B IMiuTiTKOBOMY Bimi. [ToOynoBano dak-
TOPHI MOJIEII ISl KOXKHOI TPYITH TAIli€HTOK.

®dakTopHa MOAeNb A XBopux I rpynu ckmaganacs
3 TppOX (PaAKTOPIB, sKi ONMUCYIOTh 89 % yciei MiHMMBOCTI
BuximHux manux. CTpykrypa (akrtopHOi Momemi mpea-
cTaBjeHa B Ta0m. 3.

The subsequent stage of our work was devoted to the
comparison of ultrasound results with hormonal param-
eters. Models of the association of echographic param-
eters of the uterus with hormonal homeostasis were built
depending on the onset of abnormal uterine bleeding in
adolescent girls.

Integral components of the interaction of gonadotro-
pins, steroid hormones, energy metabolism hormones
(leptin, insulin), IGF-1, globulin binding sex steroids and
uterine volume, taking into account the onset of abnor-
mal uterine bleeding in adolescence, have been identified
by factor analysis. Factorial models were built for each
group of patients.

The factorial model for patients in Group I consisted
of 3 factors, which describe 89 % of all variability in the
initial data. The factorial model structure is presented in
Table 3.

The first factor (F1) explains 44.1 % of the total vari-
ance, the second factor explains 29.3 % and the third fac-
tor explains 15.6 %. The value of factorial loadings re-
flects the contribution of each initial characteristics and
their relationship with the ultrasound parameters of the

Ta6auns 3. Crpykrypa hakTopHOI MOJIeIi B3a€MOBIIHOMICHHS TOHAIOTPOITHHUX, CTEPOITHIX TOPMOHIB, TOPMOHIB
EHEepreTHYHOro 00OMiHy Ta 00’eMy MaTku B I rpyrmi

Table 3. Structure of the factorial model of the relationship of gonadotropic, steroid hormones, energy metabolism
hormones and uterine volume in Group 1

®daxrop TadopmarusaicTs dakropa, % Has3Ba 3miHHEX DakTOpHI HABAaHTAKCHHS
Factors Informativeness of the factor, % Variable name Factor loading
[HCyIiH
D1 441 Insulin 0.98
F1 ’ HOMA 0.95
HOMA ’
oCr
FSH 0,88
D2 TecrocTepon
F2 293 Testosterone 071
Ecrtpanion
Estradiol 0,89
I®P-1
3 15.6 IGF-1 0.87
F3 ’ Jlentun 0.92
Leptin ’

[epumit dakrop (P1) noscuioe 44,1 % cymapnoi
nucnepcii, apyruit daxrop — 29,3 % i Tperiit dakrop —
15,6 %. Bennunna GakTOpHUX HaBaHTAXXEHb BIIOOPaXKye
BHECOK KOXXHOI 3 BHXIJHHX O3HAaK Ta iX 3B’S30K 3 yib-
Tpa3ByKoBUMH mapamerpamu Mmarku. [lepmmii dakrop,
uio omnucye 44,1 % BapiaOesbHOCTI 3MIHHHUX, XapakTe-
pU3y€e BIUIMB BYIVICBOIHOI CKJIaJI0BOT (IHCYJIIH Ta iHAEKC
HOMA) Ha po3mipu MaTku.

Hpyruit ¢axrop (P2) ommcye 29,3 % BapiabenbHOCTI
BUXITHAX [JAaHUX 1 JO3BOJSE BUIUINTA OJIOK B3a€MO-
3B 513Ky TOHAJIOTPOITHHUX, CTEPOIiTHUX TOPMOHIB 1 YIBTpa-
3BYKOBUX TMapaMeTpiB MaTKu. BiH miaTBepIKye 3araib-
HoBitomuit (akt BBy DCIT 1 ecrpagiony Ha po3-
Mipu Marku Ta sieqHukiB [22]. Tperiii dakrop (D3) Bito-
YyaB Takl Moka3Huku, sk [OP-1 i nentun 3 dhakTopHUMU
HaBanTaxeHHsmu 0,89 1 0,92 BinmosigHo. Bonu 0e3no-
CepeHbO KOPEIIOBAIH 3 PO3MIpaMHU MaTKH Ta S€YHUKIB.

uterus. The first factor describes 44.1 % of the variability
between the variables and characterizes the effect of the
carbohydrate component (insulin and HOMA index) on
the size of the uterus.

The second factor (F2) describes 29.3 % of the vari-
ability between the initial data and made it possible to
isolate a block of interrelation of gonadotropic, steroid
hormones and ultrasound parameters of the uterus. It
confirms the well-known fact of the effect that FSH and
estradiol has on the size of the uterus and ovaries [22].
The third factor (F3) included such indicators as IGF-1
and leptin with factor loadings of 0.89 and 0.92, respec-
tively. They directly correlated with the size of the uterus
and ovaries. Considering that in most case of AUB, an
increased size of the uterus was identified, accompanied
by increased proliferation of the endometrium, it can
be assumed that IGF-1 and leptin, which are associated
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3 oy Ha Te, mo npu AMK III1 y 6inbmiocti Bumnan-
KiB peecTpyBaiucsi 30UIbIICH] PO3MIpH MaTKH, 1 Le Cy-
MIPOBOKYBAJIOCS TTOCHJICHOIO TPOJi(pepaliiero eHIoMe-
Tpis, TO MOXHa HpHuIycTuTH, mo IDP-1 i nentuH, sKi
OB’ s13aHi 3 CHEPTETHYHIM OATaHCOM 1 CIIPHUSOTH MIPOITi-
(eparii, JONOBHIOIOTH BIUIMB T'OHAJIOTPOIHUX T'OPMOHIB
1 BIDIMBAIOTH Ha PICT MATKU i €HAOMETPIis, BHKINKAIOUN
X 301TBIICHHS.

[ToGynoBa ¢akroproi Momeni mms xBopux II rpymm
JIO3BOJIMJIA BHJIUTUTH B2 (DAaKTOPH, CyMapHHM BIUIMBOM
kX mosicHroeThes 80,4 % yciel nucnepcii.

with energy balance and promote proliferation, comple-
ment the effect of gonadotropic hormones and affect the
growth of the uterus and endometrium, causing their in-
crease.

The construction of a factor model for patients in
Group II made it possible to identify 2 factors, the total
influence of which explains 80.4 % of the total variance.

This model includes two factors. The first factor (F1)
describes 50.7 % of the variability and is associated with
leptin (FN 0.86), testosterone (FN 0.83), and FSH with
opposite factor loading (FN-0.74). In girls of this group,

Taomauus 4. Ctpykrypa (GpakTopHOT MOJEIi B3a€MOBIIHOIICHHS FOHAJIOTPOITHUX, CTEPOITHUX FTOPMOHIB, TOPMOHIB
€HepreTHYHOro oOMiHy ta 00’emy marku y 11 rpymi

Table 4. The structure of the factor model of the relationship between gonadotropic, steroid hormones, energy
metabolism hormones and uterine volume in group II

®daxrop IancdopmaruBHicTh (akTopa, % Hassa 3minaIX DakTOpHI HABAHTAKEHHS
Factors Informativeness of the factor, % Variable name Factor loading

o
I 0.7 Tostosterone 083
o
HOMA 099
v o
Insﬁicr? J;gF- 1 0,96

Jana monenp Bkiroyae nBa (akropu. Ilepmmit dak-
top (1) ommcye 50,7 % BapiabenbHOCTI Ta acoIliifoBa-
Huit i3 nentunom (®H 0,86), Tecrocreponom (PH 0,83),
a takox OCT 13 mpoTHiIeKHIM (aKTOPHUM HABAHTAKEH-
M (OH-0,74). Y niBuaTok miei rpynu pimme, HiX Y iH-
X, PEECTPYETHCS 301IBIICHHS PO3MIpiB MaTKH.

Hpyruii ¢axrop (P2) Bxmouae incynin (PH 0,96),
I®P-1 (®H 0,67) Ta innekc HOMA (®H 0,99). Bucokwuit
piBeHB iHCYITIHY 301TbIIy€ OioNMoTiuHy akTUBHICTH [DP-1,
crpusitour rpostidepanii KIITHH 1 30UIBIICHHIO PO3Mi-
piB Marku, si€4HUKIB, (pOpMyBaHHIO rinepriasii eHmo-
METpis 1 KICTO3HUX 3MiH Yy se€qHruKax. Cepen marieHToK
i€l TPyNH YacTimie, HiX Yy ABOX IHIIHX, PEECTPYETHCS
HAasIBHICTb KICT SI€UHHKIB.

VY tabnuii 5 npencrariicHa CTPyKTypa (haKTOPHOT MO-
nemi qig xBopux 11l rpynu, sika ommcye 73,8 % MiHIH-
BOCTI MPECTABICHNUX AAHUX.

[Mepmwmit ronouuit unuHuK (P1), mo onmcye 39,1 %
BapiaOeNIbHOCTI BUXIHUX J[aHUX, € BiJIOOpa)keHHsM Tic-
HOTO B3a€MO3B’S3Ky ITapaMeTpiB MaTKH, TOHATOTPOITHIX
1 cTepoimHUX TOPMOHIB, a Takox BBy 1'3CC Ha pi-
BEHb TecTocTepoHy. 3HmwkeHHs piBHA [ 3CC npu3BoanuTh
JI0 30UTbIIEHHST 0I0JOCTYIHOCTI TectocTepoHy. Tecro-
CTEpOH, SIKHUH IIUPKYITIOE B KPOBi B )KIHOUOMY OpTaHi3Mi,
MOXe (DyHKIIOHYBaTH SIK HMPOTOPMOH, 3AaTHUI 0 KOH-
Bepcii B 17-B-ectpanmion. Y mpomecax, sKi 3amycka-
I0Th TIpOJIi)epaTHBHI 3MIHH, BaXKJIMBY POJIb BiJIIPaloTh
HE caMi €CTPOTeHH, a X MeTaboIiTH, 10 MAIOTh OLITBITY
nponiepaTHBHY aKTHBHICTh. MO)KHAa TPUIYCTHTH,
10 peajizalisi IbOro rOpMOHAIBHOTO e(eKTy OB’ s3aHa

an increase in the size of the uterus is registered less of-
ten than in others.

The second factor (F2) includes insulin (FN 0.96),
IGF-1 (FN 0.67) and the HOMA index (FN 0.99). High
insulin levels increase the biological activity of IGF-1,
promoting cell proliferation and an increase in the size of
the uterus, ovaries, formation of endometrial hyperplasia
and cystic changes in the ovaries. Among the patients of
this group, ovarian cysts are recorded more often than in
the other two.

Table 5 shows the factor model structure for patients
of Group III, describing 73.8 % of the variability of the
data presented.

The I main factor (F1), describing 39.1 % of the vari-
ability of the initial data, reflects close relationship of the
parameters of the uterus, gonadotropic and steroid hor-
mones, as well as the effect SHBG has on testosterone lev-
els. A decrease in the level of SHBG leads to an increase in
the bioavailability of testosterone. Testosterone circulating
in the blood in the female body can function as a prohor-
mone capable of conversion to 17-B-estradiol. An impor-
tant role in the processes that trigger proliferative changes
is played not by the estrogens themselves, but by their
metabolites, which have a greater proliferative activity. It
is likely that this hormonal effect is associated with an in-
crease in the size of the uterus, ovaries, and the formation
of endometrial hyperplasia. The increased size of the uterus
and ovaries is most often noted in this category of girls.

The second factor (F2) describes 21.9 % of the
variability between variables and, in the sense of the

OpuriHaiabHI J0CITiKCHHS

217

Original research



YkpalHCcbkui pamionoriyauid Ta oHKomorigHni xypHai. 2020. T. 28. Ne 3. C. 191-328
Ukrainian journal of radiology and oncology. 2020;28(3):191-328

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

Taommust 5. Ctpykrypa GpakTopHOi MOJICIi B3aEMOBIHOIIICHHS TOHAIOTPOITHIX, CTEPOITHUX TOPMOHIB, TOPMOHIB
eHepreTudHoro ooOMiny ta 06’emy marku B III rpymi

Table 5. Structure of the factorial model of the relationship of gonadotropic, steroid hormones, energy metabolism
hormones and uterine volume in Group III

dakrop IH@;;;{“;Z;I:BI:/ICTB HasBa 3mMiHHHX ®DakTopHI HABaHTAXKCHHS
, /0 g .
Factors Informativeness of the factor, % Variable name Factor loading
oCr
FSH 0,79
JIT
D1 391 LG 0,63
F1 ? T 0.79
T b
r3cc
SHBG 0.8l
HOMA
D2 219 HOMA 0,88
F2 Tucynin 0.86
Insulin
[DP-1
D3 12.8 IGF-1 0,87
F3 ’ Ectpanion 0.94
Estradiol ’

31 30iTBIICHHAM pPO3MIpiB MAaTKW, S€YHUKIB, (popmy-
BaHHAM rineprurasii engomerpis. Came y miii xareropii
MiBUATOK HaWYacTimie Big3HAYAIOThCA 30UTBIICHI PO3-
MipH MaTKH Ta SE€YHUKIB.

Hpyruii ¢paxrop (P2) onucye 21,9 % BapiabenbHOCTI
3MIHHHX 1 32 BMICTOM CKJIaJIOBHX, SIKI YBIHIIUTH 10 HBOTO,
XapaKTepu3ye BIUIMB IHCYJIIHY Ta IHCYJIHOPE3UCTEHT-
HOCTI Ha po3MipH MaTKku. [HCYIiH BIIMBaE 4epes cBoi pe-
nentopu abo mobiuHo yepe3 peuentopu [DP-1 Ha ecTpo-
TE€HH, 1110 CIPHsIE aKTUBALI POCTY MaTKH Ta SE€YHHKIB.

Tperiit dakrop (P3) onmcye 12,8 % BapiabenpHOCTI
3MIHHUX 1 BKIodae mokasHukd [DP-1 Tta ectpamiomy.
Ectporenn inmykytoTh excrpecito IOP-1, 6epyTh yuactsb
y B3a€MO3B 513Ky MK CHEPTeTHYHIM OOMIHOM 1 TIposTide-
pami€ro emTeTiaaTbHIX KITITHH.

IIpencrapnennii  MareMaTHYHUN  aHATI3  JI03BO-
Jsie  JIOBECTH  AacOLlaTUBHMUH  3B’S30K  TOHAJIOTPOII-
HHUX, CTEpPOIJHUX TOPMOHIB, TOPMOHIB E€HEPreTUYHOTO
oominy, I'3CC i exorpadiuHux mapameTpiB MaTKH
y niB4aTok-miamiTkiB 3 AMK, a Takox HOro 3aiexHICTh
BiJ MaHi(ecTalii 3aXBOpIOBaHHS. SIKIIO Ui MalieHTOK
3 1e0I0TOM 3aXBOPIOBAaHHS 3 MeHapxe a0o B nepimii pik
ICHyBaHHS MEHCTpyaJbHOI (YHKIIi Ha PO3MIPH MAaTKH
ICTOTHO BIUIMBAIOTh TOPMOHH €HEPreTHYHOrO OOMiHY
(ircynin Ta immekc HOMA), To ams XBOpUX 3 MOYaTKOM
KpOBOTEYl MicIs [BOX POKIB iCHYBaHHS MEHCTpYaib-
HOI (YHKIII po3MipH MaTKH B TEpIIy Yepry 3ajekarb
BiJI B3a€EMOJI1 B CUCTEMI TOHAIOTPOTIIHHU — CTEPOIAHI TOP-
MOHH.

BUCHOBKHU

1. JlaHi ymeTpa3ByKOBOTO JIOCTI/DKCHHS OpraHiB Ma-
Joro Taza y nanieHtok 3 AMK cBiq4ath mpo Te, o TUTEKA
y 35,2 % 3 HUX peecTpyBalMCsl PO3MIPH MAaTKH 1 sl€4HH-
KiB, BIIIOBIHI HOPMAaTHBHUM 3HaucHHsM. Haituacrimre
(izioNoriyHI TapaMeTpy MaTKH 1 SE€YHWKIB BiI3HAYa-
JHUCS y TANi€HTOK 3 OeOI0TOM KpPOBOTEUi MICHIA OUIbII
HDXK JBOPIYHOTO HOPMAJIHHOTO MEHCTPYaJbHOTO ITHKITY.

components included in it, characterizes the effect of
insulin and insulin resistance on the size of the uterus.
Through its receptors or indirectly through IGF-1, insulin
affects estrogens, promoting the activation of uterine and
ovarian growth.

The third factor (F3), describing 12.8 % of the vari-
ability between variables, includes IGF-1 and estradiol.
Estrogens induce IGF-1 expression and participate in the
relationship between energy metabolism and epithelial
cell proliferation.

The mathematical analysis presented allows to dem-
onstrate the associative relationship of gonadotropic, ste-
roid hormones, energy metabolism hormones, SHBG and
echographic parameters of the uterus in adolescent girls
with AUB, as well as its dependence on the onset of the
disorder. Whereas the size of the uterus is significantly
affected by the hormones of energy metabolism (insulin
and the HOMA index) in patients where the onset of the
disease occurs with menarche or in the first year of men-
strual function, in patients with the onset of bleeding af-
ter two years of menstrual function, the size of the uterus
primarily depends on the interactions in the system of
gonadotropins and steroid hormones.

CONCLUSIONS

1. The data of pelvic ultrasound examination in pa-
tients with AUB indicate that only 35.2 % of them had
the size of the uterus and ovaries that corresponded to the
standard values. Most often, the physiological parameters
of the uterus and ovaries were observed in patients with
the onset of bleeding after more than two years of normal
menstrual cycle. The increase in the size of the uterus in
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30UIbIICHHS PO3MIPIB MaTKH B MOJIOIIIN BIKOBIH Tpyrmi
BimOyBajocs 3a PaxyHOK YCiX TPbOX IMapaMeTpiB MaTK{
(TOBXWHY, TIMPWHA 1 TOBIIMHH), Yy CTapIIii TpyIi,
SIK IPABUJIO, 33 PaXyHOK JOBKUHN MaTKH.

2.V 60 % niBuarok 3 AMK Bi3yamnisyBanocs 30i1b-
IIEHHS BHYTPIITHHOMAaTKOBOTO M-ex0, y 32 % BUSBISLIHCS
KICTH abo mepcucTyrodi (omiKyiIn, HaWpifme I 3MiHU
BiZ[3HAYAIINCS y MAIIIEHTOK i3 TIOPYIICHHSIMI MEHCTPYab-
HOTO IUKITy 3a 3MIMIaHUM TUTIOM (aHOMAITbHI MAaTKOBil
KpOBOTEYI MepeIyBalv PO3JIa iy 32 TUIIOM OJIrOMEHOpET).

3. Crpykrypa (akTOpHHX MOmeneil BigoOpaxye
3B’SI3KM 1 BIUIMB TOHAJOTPOIHHX, CTEPOIAHMX TOPMOHIB,
TOpMOHIB eHepretuyHoro oominy, IdP-1, I'3CC Ha 3poc-
TaHHA 1 PO3MIPH MAaTKU 1 SEYHUKIB y XBOPUX 3 aHOMAJIb-
HUMH MAaTKOBHMH KpOBOTEUaMH ITyOEpTaTHOTO Iepiony,
1110 BUHUKIIY B Pi3HI TEPMiHH BiJl MEHapXe.

4. VYnpTpa3ByKOBE IOCTIKEHHS B AUTIYIM TiHEKOJIO-
rii € BHCOKOIH()OPMATUBHHUM, HCIHBA3UBHHM METOOM,
10 JIO3BOJISIE OIIIHUTH 3MiHM EHJIOMETpIsl Ta SICYHUKIB
i Mo)ke OyTH BHKOPHCTAHO IUISl MIIABHIICHHS SKOCTI Jia-
THOCTHKHM Ta BHUPIIICHHI MHTaHHS NPO BHUOIpP TaKTHKH JIi-
KyBaJIbHUX 3aXOJIiB.
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