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Features of uterine blood flow in
adolescents with abnormal uterine
bleeding of puberty
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pelvic organs and the characteristics of uterine blood flow in adolescents with

abnormal uterine bleeding during puberty.

This work s lcensed undera . Methods: Investigate 93 adolescent girls with abnormal uterine bleeding
~ International License : during puberty (AUBDP), aged 11 to 18 years (mean age was 14.5 £ 3.5 years).
Patients with AUBDP were divided into 2 clinical groups: I group consisted of
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Results: The study revealed hemodynamic changes in blood flow in girls
with AUBDP. In this connection, the described changes in the parameters of
blood flow in a. uterinae and a. radialis can serve as an additional diagnostic
criterion for determining the risk of uterine bleeding during puberty.

Conclusion: Based on the study, ultrasound and Dopplerometric features
of the pelvic organs in adolescent girls with AUBDP were found, which were
characterized by an increase in the size of the uterus, heterogeneous endometrial
echostructure, an increase in the size of the ovaries, an increase in systolic and
diastolic blood flow rates, and vascular resistance indices in a. uterinae and a.
radialis
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Tyukunna U.A., Beiropckas JILA., HoBukoBa A.A.
AKy1IepItiK, THHEKOJIOTHs XKoHe Oalianap rHHEKOIOrHsIChl Kadeapachl, XapbKoB YITTHIK MEANIIMHA YHHBEPCHTETI, XapbKoB, YKpanHa

TY¥XKbIPbIMOAMA

Byn KyMbICTbIH MaKcaTbl XbIHbICTbIK XETiNY Ke3eHiHAeri »aTblpAaH aHoMangbl kaH KeTyiMeH jxacecnipiMaepae xambac MyLuenepiHiH,
yNbTPaAbIObICTLIK cunaTTamanapblH XeHe XaTbIpAblH KaH afbiMbIHbIH epeKLLenikTepiH 3epTTey 6onabl.

9picTepi: XbIHLICTBIK XETiNy Ke3eHiHAer xaTblpAaH aHoMandbl KaH KeTy aypybliHa wangblkkan 93 xacecnipiM-kbiagap Tekcepingi, 11 xactaH
18 xacka gewiH (opTawa xacel 14.5 + 3,5 xac) kypaabl. XXaTblpAaH TbiC kaH KETY aypyblHa WanabikkaH naumMeHTTep 2 KNuHUKanblk Tonka 6eninai: |
TonTbl 11-14 xacTarbl 44 naumneHT Kypaca, |l TonTbl — 15-17 xacTtarbl 49 xacecnipim kbi3gap Kypaabl. bakbinay TobbiHa eTekkip Kbi3ameTi Oy3blimaraH
25 kypaac kpisgap kipai. XKbIHbICTbIK XETiNy Ke3eHiHAeri xaTblpAaH aHoManabl kaH KeTyAiH kantanary xwuiniri | tonta 20,4% kypagel, Il Tonta - 28,5%.

YNnbTpagbiObICThIK XOHE OMNepOMeTpusinbIk 3epTTeynep «Siemensy» (FepMmanHns) ynsTpaablObICTbIK CKAHEPIiHIH KOMeriMeH TpaHcabgoMuHanbabl
TyprieHaipriwTi (3,5 MIML) )keHe XbIHBICTbIK KaTblHACTarbl )xacecnipiMaepae TpaHcBarnHanbabl TYpreHAipriwTi (6,5-7 MIML) KkongaHa oTbIpbIn Xyprisingi.

Xatbip MeH cnvpanbAbl apTepusanapaarbl kaH aFbIMbIHbIH Xafgaibl AONNepoMETPUSANbIK 3epTTeynepaiH kemerimeH xacangbl. XXaTtelp MeH
cnupanbAbl apTepusnapAbiH, TaMbIpsibl TYpaKThinbIK KepceTkiuTepi, kapcebinblk nHaekci (IR), nynbcauma whpekci (Pl), cuctonansik-guacronansik
katbiHac (S / D) ecenteningi.

Hatumxenepi: 3epTTeyae XbIHbICTBIK XETiNy Ke3eHiHAer xaTblpAaH aHomanapl kaH KeTyi 6ap kpisgapaa kaH aFbIMblHAAFbl reMOAHaMUKanbIK
e3repictep aHblkTanapl. OcbiFaH GannaHbICTbl a. uterinae xaHe a. radialis a. iwiHAeri KaH aFbIMbIHBIH NapaMeTprepiHaeri cunaTtranfFaH esrepictep
XbIHBICTBIK XXETINyAEH KENiHri Ke3erae XaTbIpAblH KaH KeTy kayniH aHbIKTay YLUiH KOCbIMLLA AMarHoCTUKanblk kputepuii bona anagpi.
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KopbiTbiHabINap: XKyprisinreH 3eptrey HaTwKenepi 6onbIHLLIA XbIHBICTbIK XETiNy Ke3eHiHAeri XaTblpaaH aHoManabl kaH KeTyi 6ap xacecnipim
Kbl3agapaa xambac MyLlenepiHiH ynsTpaabiObICThIK XoHe AOMNepoMeTPUsNbIK epekLlenikTepi aHblKTanabl, onap XaTblp MesLIepiHiH yFalobIMeH,
3HAOMETPUSIHBIH FeTepOoreHAl 3XOCTPYKTypacbiMeH, aHanblk 6e3 MenulepiHiH ynfalobiMeH, CuUcTonanblk >XeHe AuacTonanblk KaH afbIMblHbIH

XblngamablFbiMeH, coHaar-aK a. uterinae xoHe a. Radialis iwiHaeri Tamblpnapaarbl KapCbINbIKTbIH XXOfapblnaybIMeH cunattangbl.
Herisri ce3aep: XbIHbLICTbIK XETiNy Ke3eHi, XaTblpAaH aHoMarnabl kaH afblHbl, KaH afblHbIHbIH, epeKLenikTepi

OCOBEHHOCTHU MATOYHOT' O KPOBOTOKA Y IOAPOCTKOB C AHOMAJIBHBIMU MATOYHbBIMHA

KPOBOTEYUEHUSAMU NYBEPTATHOT O TIEPUOJIA
Tyukuna U.A., Beirockas JI.A., HoBukoBa A.A.

Kadenpa axymepcTpa, THHEKOIOTHI U AETCKOH THHEKONIOrnH, XapbKOBCKUi HALMOHAIBHBIH MEINLMHCKHI yHUBEpCUTET, XapbkoB, YKpanHa

PE3IOME

Llenbto HacToswen paboTbl ObINo 13yyeHre ynbTpa3ByKOBbIX XapakTepUCTUK OpraHoB Marnoro Tasa 1 0CobeHHOCTEN MaTO4HOrO KPOBOTOKA Y
NOAPOCTKOB C @aHOMarbHbLIMU MATOYHBIMU KPOBOTEYEHVAMU NybepTaTHOro nepuoaa.

MeTtopabi: O6cnepnoBaHo 93 AeBOYKM-NOAPOCTKA C aHOMasbHbIMUM MaTOYHbIMU KpOBOTEYEHNIMY ny6epTaTHoro nepuoga (AMKIIM), B Bo3pacte
o1 11 go 18 net (cpeaHuii Bo3pacT coctaBun 14.5 + 3,5 net). MaumeHTkn ¢ AMKIT 6binv pasaeneHbl Ha 2 KNMMHUYECKUe rpynnbl: | rpynny coctaBunm
44 nauneHTkn 11-14 nert, |l rpynny - 49 neBoyek-nogpocTkoB 15-17 net. B KOHTponbHyto rpynny Bowwnm 25 ceepcTHUL, 6e3 HapyLLEHUIA MeHCTPyarbHOM
dyHkuun. Yactota cnyyaes peumansos AMKIIM B | rpynne coctaBuna 20,4%, Bo |l rpynne - 28,5%.

YneTpassykoBoe M [OMNNNepoMeTpMYeckoe nccnefoBaHne BbiMOMHANOCh NPU MOMOLLM YrbTPa3BYKOBOro ckaHepa "Siemens" (Fepmanus), ¢
1crnonb3oBaHnem TpaHcabaommnHanbHoro gatyuvka (3,5 MI'u) u TpaHcBarMHanesHoro gatyuka (6,5-7 MINy) y noopoCTKOB, KMBYLLMX MOSTOBOW XU3HbHO.

CoCTOSAHNA KPOBOTOKA B MaTOYHbIX M CUPanbHbIX apTepusix NPOBOANIIACH C MOMOLLbIO AONMNEPOMETPUYECKOro uccrnenoBaHus. PaccunteiBanu
WHOEKCbl COCYANCTOro COMPOTMBIIEHUST B 00eMX MaTOYHbIX U CnMparbHbIX apTepusx, MHAEKC peancTeHTHocTu (IR), mynbcaumoHHbin nHaekc (Pl),

cucTono-amactonuyeckoe cooTHowweHue (S/D).

Pesynbrathbl: [MpoBefeHHOe UcCnefoBaHWe BbISIBUNO reMoauMHaMuyeckue UameHeHus Kposotoka y Aesodek ¢ AMKIIM. B cBsian ¢ uem,
onvcaHHble M3MEeHeHVsi napamMeTpoB KpoBOTOka B a. uterinae m a. radialis, MOryT cryuTb AOMOMHUTENBHBIM [AMArHOCTUYECKUM KpUTEpUEM
onpeaeneHns pucka pasBuTUsS MaToyHbIX KpoBOTeueHUi B nybepTaTHOM nepuoge.

BbiBoabl: Ha ocHOBaHWM NpoBedeHHOro uccrnenoBaHWs BbISIBNEHbI YbTPa3ByKOBbIE M AOMNMIEPOMETpUYEckMe 0COBEHHOCT CO CTOPOHbI
opraHoB marnoro Tasa y Aeso4ek-noapoctkoB ¢ AMKII, koTopble XxapakTepn3oBanucb yBeNMYEHNEM pa3mMepoB MaTKu1, HEOQHOPOAHOW 3XOCTPYKTYpOi
3HAOMETPUS, YBEMUYEHMEM pPa3MEpPOB SINYHUKOB, MOBBILIEHMEM CUCTONMYECKON U OMacTONMYEeCcKOW CKOPOCTEN KPOBOTOKA, @ TakkKe WHOEKCOB

COCYAMCTOro conpoTueneHus B a. uterinae v a. radialis.

KnioueBble cnoBa: I'Iy6epTaTHbIl7I nepuon, aHomMmarsribHble MaTO4Hble KDOBOTEYEHUA, 0cobeHHOCTH KPOBOTOKa

Introduction

Protection of reproductive health is one of the priority areas for
the development of healthcare in Ukraine [1]. Menstrual dysfunction
(MD) ranks high among gynecological diseases in adolescent gitls,
including the disorders associated with abnormal uterine bleeding
of puberty (AUBP), which often leads to pathological conditions of
menstrual and reproductive function in future [2, 4].

The frequency of detection of AUBP in the structure of
adolescent gynecological diseases is 10-37.5%, and is the reason
of visiting a gynecologist in 30-40% [3, 6]. Clinical manifestations
of AUBP in the form of bleeding from the genital tract are
accompanied by weakness, dizziness, posthemorrhagic anemia,
resulting in reduced ability to work, psychological stress and
depression, the impossibility to live a productive life. Subsequently,
women with AUBP have a history of serious obstetric and perinatal
complications [1,4,5,6]. Given the incidence, tendency to relapse,
the impact on the reproductive health of a future woman, the
problem of AUBP remains relevant and socially significant.

In the course of MD development, the main role belongs
to changes in the functional state of the hypothalamic-pituitary-
gonadal complex. Moreover, blood supply to the pelvic organs also
plays an important role [7].

Research methods are essential in the assessment of the
condition of the internal genital organs of adolescent girls with
AUBP. Thus, the methods of choice in pediatric and adolescent
gynecology are ultrasound and Doppler studies, which require
minimal preparation and do not cause psychological discomfort in
patients. Currently, issues of the peculiarities of uterine blood flow
in adolescent girls with AUBP remain unexplored [4].

The purpose of this study was to evaluate the ultrasound
characteristics of the pelvic organs and the features of uterine blood
flow in adolescents with abnormal uterine bleeding of puberty.

Material and methods

The study was carried out at the Department of Obstetrics,
Gynecology and Pediatric Gynecology of Kharkiv National Medical
University. The study involved examination of 93 adolescents
with AUBP aged 11 to 18 years (mean age was 14.5 + 3.5 years).
Patients with AUBP were divided into 2 clinical groups: Group I
consisted of 44 11-14-year-old patients, Group II of 49 15-17-year-
old adolescents. Such a division into the groups was carried out due
to the fact that, depending on the age of the patient with AUBP, there
were marked clinical and laboratory manifestations associated with
the menstrual age, duration and frequency of bleeding recurrence.
The control group included 25 peers without menstrual dysfunction.
The control group was not divided by age, since menstruating girls
aged 1314 and 15-17 years were not found to have significant
differences in blood flow in the uterine and ovarian arteries, which
is consistent with the literature [1,5].

The incidence of AUBP recurrence was 20.4% in Group I and
28.6% in Group IL

All the patients underwent a comprehensive clinical and
laboratory examination. Ultrasound and Doppler study were
performed using a Siemens ultrasound scanner (Germany) using a
transabdominal transducer (3.5 MHz) and a transvaginal transducer
(6.5-7 MHz) in sexually active adolescents.

Ultrasound examination of the pelvic organs assessed the state
of the structure of the endo- and myometrium of the uterus, their
relationship and uniformity. Identification of focal changes in the
endometrium was accompanied with the description of their sizes.
Moreover, ovarian sizes were determined and follicular apparatus
was evaluated [7, 8].

Characterization of the state of blood flow in the uterine and
spiral arteries was carried out using a Doppler study at the time of
examination of patients in the hospital. The study in patients of the
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control group was carried out in the first phase of the menstrual
cycle on the 5th-7th day from the beginning of menstruation.

The uterine artery was visualized in the longitudinal plane at
the level of transition of the cervix into the body. First, a longitudinal
image of the cervix was obtained, and then the sensor was displaced
to the lateral side until the vascular bundle of the uterus began to be
clearly visualized at the level of the supravaginal part of the cervix.

The spectrum of blood flow velocity curves on the medial
side from the bifurcation of the common iliac artery, typical for
the vasculature with low resistance, was recorded in the form of
a two-phase curve with low pulsation and high diastolic velocities
[7]. Blood flow in spiral arteries was recorded in the area of their
anatomical projection, in close proximity to the basal lamina of the
endometrium [4].

When conducting a Doppler study, vascular resistance indices
in both uterine and spiral arteries, resistance index (IR), pulsation
index (PI), systolic-diastolic ratio (S/D) were calculated.

Statistical processing was performed using the Statistica for
Windows version 6.1 general-purpose data processing software
package.

Prior to the study, the protocol was presented at a meeting
of the Ethics Committee of Kharkiv National Medical University.
The study was started after approval of the protocol. According to
the recommendations, the patients and their parents were informed
about the purpose of the study, research methods, potential benefits
and risks, as well as possible discomfort during the diagnosis.
It was also explained that the decision on the participation or
non-participation of the patient in this study at any stage of its
implementation would not affect further management of the patient.

Results and their discussion

Ultrasound scan of the pelvic organs showed that the sizes
of the uterus and ovaries in Groups I and II patients significantly
exceeded the age parameters of girls in the control group (Table
1). Most of the examined patients of both groups were found to
have endometrial hyperplasia. The endometrium in adolescent girls
with AUBP was characterized by a heterogeneous echostructure.
In 29 (65.9%) adolescent girls of both groups, multiple hypo- and
anechogenic inclusions were visualized secondary to heterogeneous
structure of the endometrium.

Opvarian ultrasound revealed a multifollicular structure of the
ovaries in 65% of patients in both groups. Retention formations
of the ovaries were determined in 20% of Group I and in 35% of
Group II patients (p <0.05). Table 1 presents the average size of the
ovaries (right and left) in patients of the clinical groups.

Blood supply to the endometrium is known to be carried out
by branches of the uterine arteries [6,7]. Radial arteries pass through
the myometrium, and are then formed in the direct and spiral
branches near the uterine cavity. Direct branches, which are called
basal arteries, directly supply the basal layer of the endometrium.
It is these vessels that supply the endometrium with blood. The
function of the spiral arteries is the nutrition of the functional layer
of the endometrium [2].

For a more accurate assessment of uterine hemodynamics
and to avoid diagnostic errors, a Doppler study was performed in
both uterine arteries [6]. Since the digital data of blood flow in the
uterine arteries on the left and on the right did not have significant
statistical differences, we presented the averaged parameters of this
measurement (Table 2).

Table 1 Ultrasound characteristics of the pelvic organs of patients with abnormal uterine bleeding of puberty

Pelvic organs Clinical groups
Group 1 Group 2 Control group
Length of the uterus, mm 57.5+0.5 75.5+£0.5 51.5+1.5
M-echo, mm 8.5+1.5 12.0+1.5 5.0+0.5
Ovaries Length, mm 38.6x1.4 42.4+2.4 27.6£0.4
Width, mm 30.5%1.5 32.5%1.5 19.5+1.5

Note: * - significance of differences compared with the control group, p <0.05.

Table 2 Dopplerometric characterization of patients with abnormal uterine bleeding of puberty

Ultrasound findings Group 1 Group 2 Control group
Arteria uterinae Vs, cm/s 29.9+ 0.3* 22.2+0.2* 18.7+ 0.4
Vd, cm/s 9.4+ 0.5* 6.5+ 0.2* 5.7+ 0.1
Vep 19.65 +0.4* 14.35+0.3* 8.9+0.26
S/D 3.18+0.3 3.41+0.3* 3.28+0.3
PI 1.41+0.26 1.09+ 0.06* 1.46+ 0.06
RI 0.68+0.01 0.70 £ 0.01* 0.45+0.01
Arteria radialis Vs, cm/c 8.87 £0.22* 7.92 +0.28 6.02 +0.28
Vd, cm/s 2.45 +0.08* 2.22 +0.10 1.89 +0.10
Vav, cm/s 5.66 +0.01* 5.07+0.17 3.16+0.17
S/D 3.62+0.08 3.56+0.14 2.92+0.14
PI 1.13 £ 0.04* 1.12+0.08 1.31+0.08
RI 0.72+0.01 0.72+0.02 0.68+ 0.02

Note: * - significance of differences compared with the control group, p <0.05.
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In order to better understand the processes leading to the
development of AUBP, as well as changes occurring in the uterus,
we conducted a comparative study of the state of the endometrium
and blood flow in the uterine arteries of patients of the main and
control groups.

Blood flow in the uterine and ovarian arteries in menstruating
girls of the control group without menstrual dysfunction did not
significantly differ from the literature data [9].

All the girls with AUBP had a hypervascular type of blood
supply. There was a tendency to an increase in systolic, diastolic
and average blood flow velocities with an increase in PI and RI, S
/ D in a. uterinae and a. radialis, compared with the control group
(Table 1).

Clinical Groups I and II were found to have an increase in
systolic and diastolic blood flow velocity in the uterine artery by
1.6-1.2 times, respectively. IR in a. uterinae also exceeded the data
of the control group in Groups I and II by 1.5 times.

Systolic velocity in a. radialis in girls with AUBP in Groups |
and II also exceeded the value in the control group by 1.5-1.3 times,
the diastolic rate by 1.3-1.2 times, respectively. IR in a. radialis
exceeded the data of the control group in Groups I and II by 1.1
times.

In girls with AUBP there was an increase in blood flow in
a. uterinae and a. radialis, which was probably associated with an
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increase in the number of estrogen receptors and an increase in the
action of estradiol [7]. The level of the latter especially increases in
the premenstrual period and in endometrial hyperplasia.

Hypervascularized type of blood supply to the uterus in
AUBP associated with an increase in blood flow velocities in a.
uterinae, a. radialis in girls in Groups I and II may explain one of
the mechanisms of hemorrhage.

The study revealed hemodynamic changes in blood flow
in girls with AUBP. In this connection, the described changes in
blood flow parameters in a. uferinae and a. radialis, can serve as
an additional diagnostic criterion for determining the risk of uterine
bleeding in the pubertal period.

Conclusion

The study showed ultrasound and Dopplerometric features of
the pelvic organs in adolescent girls with AUBP, characterized by an
increase in the size of the uterus, an inhomogeneous echostructure of
the endometrium, an increase in the size of the ovaries, an increase
in systolic and diastolic blood flow velocities, as well as vascular
resistance indices in a. uterinae and a. radialis.
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