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The aim of the study was to investigate the Doppler characteristics of uterine and ovarian hemodynamics in
women undergoing in vitro fertilization (IVF) depending on the controlled ovarian stimulation protocol used. A total
of 110 patients who were enrolled in assisted reproductive technology programs were examined. All patients in both
the main and control groups undergoing the IVF program underwent the following procedures: anthropometry with
determination of the body mass index (BMI) and identification of the woman’s morphological type; biochemical
analysis (determination of serum levels of antidiuretic hormone, aldosterone, prolactin, 17-hydroxyprogesterone,
and androstenedione); and ultrasound examination of the uterus and ovaries with Doppler assessment of blood flow
in the vessels of these organs. When standard ovulation induction protocols were applied in the IVF program, the
obtained echographic parameters in both uterine arteries indicated an increase in peak velocities in the right uter-
ine artery in patients receiving standard ovulation induction protocols and in patients receiving combined therapy
on days 2-3 of the menstrual cycle and on the day following administration of the ovulation trigger. An increase in
minimum blood flow velocities in the right and left uterine arteries, along with a decrease in the systolic-to-diastolic
ratio and resistance index, was observed in patients receiving standard ovulation induction protocols and in patients
receiving combined therapy on the day following ovulation trigger administration compared with the values record-
ed on days 2-3 of the menstrual cycle in these two groups.

Key words: hemodynamics, Doppler ultrasound, reproductive health, in vitro fertilization, ovarian hyperstimula-
tion syndrome.

Connection of the publication with planned re-
search work.

The study is part of the research project “Correction
of reproductive disorders in married couples suffering
from infertility in a large industrial center,” state regis-
tration number 0118U007140.

Introduction.

At the current stage of medical development, eval-
uation of pelvic organ hemodynamics in women of re-
productive age is of considerable clinical importance
[1, 2, 3].

In routine clinical practice, transvaginal ultrasound
with Doppler techniques is widely used as a non-invasive
method for assessing pelvic organs [4, 5].

Ultrasound examination of the female reproductive
system is an informative and accessible imaging modali-
ty for diagnosing a broad range of gynecological diseases
[3,6,7,8].

Doppler ultrasonography has become a standard
method for evaluating vascular status and blood flow
in pelvic vessels. Analysis of qualitative and quantitative
blood-flow parameters improves clinical assessment in
various situations [9, 10].
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In women of reproductive age, particularly those par-
ticipating in assisted reproductive technology programs,
the qualitative and quantitative parameters of blood
flow vary depending on age, the phase of the menstrual
cycle, ovulation, as well as the use of different controlled
ovarian stimulation protocols in in vitro fertilization (IVF)
programs [4, 11, 12, 13].

Doppler assessment enables characterization of
uterine and ovarian hemodynamics [7, 14, 15]. The spec-
tral waveform in the uterine artery changes throughout
the menstrual cycle. In many cases, a protodiastolic (di-
crotic) notch is detected during the proliferative phase,
whereas in the secretory phase it is observed in 54.7% of
cases. In ovarian arteries, waveforms are characterized
by lower peak systolic velocities compared with uterine
arteries, relatively higher diastolic velocities, absence of
a protodiastolic notch, and low impedance [1, 16, 17,
18].

Analysis of uterine and ovarian arterial blood-flow in-
dices may be useful for diagnosis, selection of treatment
strategies, and evaluation of treatment effectiveness.
This approach may improve individualized pharmaco-
logic ovulation stimulation protocols in IVF and help as-
sess prospects for restoration of women'’s reproductive
health [19, 20, 21].

The aim of the study.

To investigate Doppler ultrasound features of uterine
and ovarian hemodynamics in women undergoing IVF
depending on the controlled ovarian stimulation (COS)
protocol.

Object and research methods.

The studyincluded 110 women enrolled in assisted re-
productive technologies at the Municipal Enterprise “Re-
gional Medical Center for Human Reproduction”(Zapor-
izhzhia, Ukraine). The main cohort was divided into two
subgroups: Subgroup | (n=60): ovulation induction in an
IVF program according to generally accepted protocols;
Subgroup Il (n=30): standard ovulation stimulation plus
combination therapy: spironolactone (Veroshpiron) 25
mg orally twice daily from menstrual cycle days 2-3 for 7
days and citicoline 500 mg orally twice daily from men-
strual cycle days 2-3 for 7 days. This therapy
aimed to prevent and correct disturbances
in neuroendocrine regulation of water-salt

In the main group, the diagnostic assessment was re-
peated the day after ovulation triggering with chorionic
gonadotropin (Ovitrelle 250 pg, single dose).

In the control group, the follow-up examination was
performed the day after ovulation confirmed by ultra-
sound folliculometry.

Transvaginal pelvic ultrasound was performed in 2D
mode using a Voluson E8 system. Regional uterine and
ovarian hemodynamics were evaluated bilaterally using
color Doppler mapping. For each vessel, spectral Dop-
pler waveforms were obtained and the following param-
eters were recorded: maximum velocity (V__), minimum
(end-diastolic) velocity (V_ ), resistance index (Rl), sys-
tolic/diastolic ratio (S/D).

Between-group comparisons were performed using
Student’s t-test for independent samples and one-way
analysis of variance (ANOVA). Within-group compar-
isons (before and after ovulation triggering) were per-
formed using appropriate paired statistical tests. Differ-
ences were considered statistically significant at p<0,05

Research results and their discussion.

The mean age of participants was: 33,50+0,59
years in subgroup |, 33,77+0,72 years in subgroup I,
31,80+0,88 years in the control group.

Ultrasound visualization of the ovaries in IVF par-
ticipants was often technically challenging in the main
group due to enlarged ovarian size, pain, anatomical fea-
tures, and other examination-related limitations.

As a result of the clinical and statistical analysis, in
patients undergoing in vitro fertilization (IVF) on days 2-3
of the menstrual cycle, the V__ of the right uterine ar-
tery in patients of subgroup | was 27.04 cm/s, compared
with 30.26 cm/s in patients of subgroup Il and 23.54
cm/s in patients of subgroup Il (table 1). The V_ of the
right uterine artery was higher in patients of subgroup |
(4.36 cm/s) compared with patients of subgroup Il (3.91
cm/s) and subgroup Il (4.12 cm/s). The S/D ratio of the
right uterine artery in patients of subgroup | was lower
(5.79) compared with patients of subgroup Il (8.04) and
subgroup Il (7.01). The RI of the right uterine artery in
patients of subgroups |, Il, and Il did not differ signifi-
cantly and was 0.84, 0.88, and 0.86, respectively.

min

Table 1 — Doppler parameters of the uterine arteries on

menstrual cycle days 2-3 (cm/s)

metabolism. The control group included 20
women without somatic disease or repro-

ductive endocrine disorders who under-
went intrauterine insemination with partner

sperm in a natural cycle.
During the conduct of this study, the re-

quirements of Good Clinical Practice (ICH |v
E2(R6) GCP) and the Declaration of Helsinki

of the World Medical Association were ob-
served. Prior to the initiation of any proce-

dures, all patients provided informed volun-
tary consent to participate.

All participants underwent: anthropom-
etry with body mass index (BMI) calculation;
biochemical testing (serum antidiuretic hor-
mone, aldosterone, prolactin, 17-OH-pro-
gesterone, androstenedione); ultrasound
examination of the uterus and ovaries with
Doppler measurement of blood flow in the
vessels of these organs.

Subgroup | Subgroup Il | Control group | p-value (Krus-
R n=60 n=30 n=20 kal-Wallis test)
V__ right uterine 27.04 30.26 23.54 0.12
artery (21.89; 30.52) | (24.08; 38.32) | (18.86; 35.03) :
V__ left uterine 28.44 30.11 28.78 0.26
artery (21.89; 30.97) | (25.02; 37.06) | (21.58; 35.19) :
nright uterine 4.36 3.91 4.12 0.67
artery (3.44;5.79) | (3.44;5.47) | (2.97;4.77) :
V_. leftuterine 4.52 3.68 3.96 011
artery (3.60;5.54) | (3.13;4.85) | (3.30;5.16) :
S/D right uterine 5.79 8.04 7.01 0.25
artery (4.56;8.80) | (5.92;8.82) | (5.01;8.52) :
S/D left uterine 6.47 7.38 6.10 0.02*
artery (4.73;7.63) | (6.23;10.20) | (4.58;7.91) :
Rl right uterine 0.84 0.88 0.86 0.30
artery (0.78;0.89) | (0.82;0.89) | (0.80;0.89) :
Rl left uterine 0.84 0.87 0.84 0.01*
artery (0.78;0.87) | (0.84;0.90) | (0.78;0.87) :

Notes: * — statistically significant difference between the parameter before the
introduction of the ovulation trigger (p<0.05).
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The V__ of the left uterine artery in pa-
tients of subgroup | was also lower (28.44
cm/s) compared with patients of subgroups
Il 'and Il (30.11 cm/s and 28.78 cm/s, re-
spectively). The V_ of the left uterine artery
among patients of subgroup | was higher
(4.52 cm/s) compared with patients of sub-
group Il (3.68 cm/s) and subgroup Il (3.96
cm/s). The S/D ratio of the left uterine artery
in women of subgroup | was 6.47, while in
women of subgroup Il it was 7.38, compared
with 6.10 in women of subgroup 11l (p<0.05).
The Rl of the left uterine artery in patients of
subgroups |, 1l, and Ill did not differ signifi-
cantly and was 0.84, 0.87, and 0.84, respec-
tively (p<0.05).

In patients undergoing in vitro fertiliza-
tion (IVF), the echographic parameters on
the day following ovulation trigger admin-
istration showed that the V__ of the right
uterine artery in patients of subgroups | and

Table 2 — Doppler parameters of the uterine arteries on the day
following ovulation trigger administration (cm/s)

p-value
Parameter Subg_roupl Subg_roup ] Contrcil group [ =
n=60 n=30 n=20

test)
V__ right uterine 29.95 29.71 21.11 0.02*
artery (24.95; 39.18) | (21.82; 35.28) | (18.25; 25.49) :
Vv . leftuterine 30.26 28.99 27.63 0.80
artery (23.31; 37.15) | (25.41; 33.31) | (26.74; 31.43) :
V_ right uterine 5.16 6.10 3.60 0.03*
artery (3.91;7.58) | (3.75;7.75) | (3.13;3.91) :
V_. left uterine 4.85 5.45 3.44 0.04*
artery (3.60;6.88) | (3.60;7.59) | (3.28;3.91) :
S/D right uterine 5.11 5.21 7.08 077
artery (4.34;6.29) | (4.55;6.08) | (4.38;8.19) :
S/D left uterine 5.25 4.81 6.91 0.01*
artery (4.44; 6.90) (4.55; 7.52) (6.87;9.18) :
RI right uterine 0.82 0.81 0.86 0.75
artery (0.77;0.85) | (0.78;0.84) | (0.77;0.88) :
RI left uterine 0.81 0.79 0.86 0.01*
artery (0.77;0.86) | (0.78;0.87) | (0.85;0.89) :

Il did not differ significantly (29.95 cm/s and

Notes: * — statistically significant difference between the parameter after ovulation

29.71 cm/s, respectively) compared with trigger administration (p<0.05).

patients of the control group (21.11 cm/s,

p<0.05) (table 2). The V_ of the right uterine artery in
patients of subgroup | was 5.16 cm/s, compared with
6.10 cm/s in patients of subgroup Il and 3.60 cm/s in pa-
tients of subgroup Ill (p<0.05). The S/D ratio of the right
uterine artery in women of subgroups | and Il was lower
(5.11 and 5.21, respectively) compared with women of
subgroup 1l (7.08). The RI of the right uterine artery in
patients of subgroups | and Il did not differ and was 0.82
and 0.81, respectively, compared with 0.86 in patients
of subgroup Ill.

The V__ of the left uterine artery in patients of
subgroup | was higher (30.26 cm/s) compared with
patients of subgroups Il and Ill (28.99 cm/s and 27.63
cm/s, respectively). The V_ of the left uterine artery
was lower in women of subgroup | (4.85 cm/s) com-
pared with women of subgroup Il (5.45 cm/s), while in
women of subgroup Il it was 3.44 cm/s (p<0.05). The
S/D ratio of the left uterine artery in patients
of subgroups | and Il was lower (5.25 and
4.81, respectively), which was significantly

ian artery in patients of subgroup | was 0.79, whereas
among patients of subgroups Il and lll it did not differ sig-
nificantly and was 0.58 and 0.61, respectively (p<0.05).

The V__ of the left ovarian artery in women of sub-
group | was 20.02 cm/s, compared with 15.09 cm/s in
women of subgroup Il and 13.14 cm/s in women of
subgroup Ill (p<0.05). The V__of the left ovarian artery
among patients of subgroup | was 3.44 cm/s, where-
as in patients of subgroup Il it was 4.54 cm/s, and in
patients of subgroup Il 4.07 cm/s (p<0.05). The S/D
ratio of the left ovarian artery was higher in patients
of subgroup | (5.56) compared with patients of sub-
group Il (2.56) and subgroup Ill (2.94) (p<0.05). The
Rl of the left ovarian artery in women of subgroup
I was 0.82, whereas among women of subgroups Il
and Il it was 0.61 and 0.66, respectively (p<0.05)
(table 3).

Table 3 — Doppler parameters of the ovarian arteries on days

2-3 of the menstrual cycle (cm/s)

lower (p<0.05) than in patients of subgroup
Il (6.91). The RI of the left uterine artery
among patients of subgroups | and Il did not
differ and was 0.81 and 0.79, respectively,
which was significantly lower (p<0.05) than
in patients of subgroup Il (0.86).

According to the statistical analysis, in
patients undergoing IVF the V__ of the right
ovarian artery on days 2-3 of the menstru-
al cycle in patients of subgroup | was high-
er (17.99 cm/s) compared with patients of
subgroups Il and Il (15.48 cm/s and 15.33
cm/s, respectively) (p<0.05). The V_ of the
right ovarian artery in women of subgroup |
was lower (3.75 cm/s), whereas in women of
subgroups Il and Il it was 5.95 cm/s and 5.16
cm/s, respectively (p<0.05). The S/D ratio of
the right ovarian artery among patients of
subgroup | was higher (4.81) compared with
patients of subgroup Il (2.40) and subgroup
Il (2.87) (p<0.05). The RI of the right ovar-

Subgroup | Subgroup Il | Control group | p-value (Krus-

FELEIET n=60 n=30 n=20 kal-Wallis test)
V__ right ovarian 17.99 15.48 15.33 0.04*
artery (14.23; 26.90) | (11.89; 21.58) | (13.92; 17.90) :
Vv . leftovarian 20.02 15.09 13.14 <0.001*
artery (15.01; 27.68) | (11.73; 19.63) | (11.42; 15.33) :
V_, right ovarian 3.75 5.95 5.16 <0.01*
artery (2.95;5.47) | (3.75;8.76) | (3.75; 6.41) :
V_. left ovarian 3.44 4.54 4.07 0.04*
artery (2.97; 4.34) (3.68; 7.20) (3.44; 5.00) :
S/D right ovarian 4.81 2.40 2.87 <0.001*
artery (3.78;7.48) | (2.17;3.40) | (2.40;5.20) :
S/D left ovarian 5.56 2.56 2.94 <0.001*
artery (3.95;7.85) | (2.18;3.36) | (2.43;4.26) :
RI right ovarian 0.79 0.58 0.61 <0.001*
artery (0.74;0.87) | (0.54;0.71) | (0.58;0.73) :
RI left ovarian 0.82 0.61 0.66 <0.001*
artery (0.75; 0.87) (0.54; 0.70) (0.59; 0.77) ’

Notes: * — statistically significant difference compared with the parameter before ovu-
lation trigger administration (p<0.05).
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Table 4 — Doppler parameters of the ovarian arteries on the day
following ovulation trigger administration (cm/s)

patients of subgroup Il and 12.67 cm/s in
patients of subgroup Il (p<0.05). The V

min

T Subgroup | Subgroup Il | Control group | p-value '(Krus- of the left ovarian artery '_n patients Of.SUb'
n=60 n=30 n=20 kal-Wallis test) group | was 6.10 cm/s, while among patients
V_rightovarian|  23.51 15.56 15.33 001" of sybgroup Il it was 8.68 cm/s, and among
artery (15.68; 30.65) | (14.23; 22.21) | (11.42; 15.99) : patients of subgroup Il 4.54 cm/s. The S/D
V  left ovarian 24.40 21.90 12.67 ratio of the left ovarian artery was higher in
artery (16.42; 33.48) | (17.52: 27.76) | (10.25; 16.19) | <%0 | women of subgroup I (3.92) compared with
V__right ovarian 6.43 6.61 7.04 0.93 women of subgroup Il (2.21) and women of
artery (4.54;8.45) | (5.32;9.54) | (5.34;8.51) ) subgroup Il (2.53) (p<0.05). The Rl of the left
V _left ovarian 6.10 8.68 454 ovarian artery was also higher in patients of
artery (4.69;7.98) | (5.03;13.06) | (3.13;6.18) 0.09 subgroup 1 (0.74) compared with patients of
S/D right ovarian 3.15 2.25 1.92 <0.001* subgroup 1 (0.55) and patients of subgroup
artery (2.27;4.38) | (2.10;2.70) | (1.88;1.92) 111 (0.60) (p<0.05) (table 4).
S/D left ovarian 3.92 2.21 2.53 <0.001* Conclusions. o '
artery (2.40;5.63) | (1.99;2.91) | (2.07; 4.26) 1. When standard ovulation induction
RI right ovarian 071 0.56 0.48 <0.001* protocols were applied in the in vitro fertil-
artery (0.57;0.78) | (0.52:0.63) | (0.47;0.48) ’ ization (IVF) program, the obtained echo-
Rl left ovarian 0.74 0.55 0.60 . graphic parameters in both uterine arteries
artery (0.58;0.81) | (0.50;0.66) | (0.52;0.74) <0.001 indicated an increase in peak velocities in

Notes: * — statistically significant difference compared with the parameter after ovula-

tion trigger administration (p<0.05).

The Doppler parameters of the V__ of the right ovar-
ian artery on the day following ovulation trigger admin-
istration were higher in patients of subgroup | (23.51
cm/s) compared with patients of subgroup Il (15.56
cm/s) and subgroup IIl (15.33 cm/s) (p<0.05). The V__
of the right ovarian artery in women of subgroups | and
Il did not differ significantly and was 6.43 cm/s and 6.61
cm/s, respectively, compared with 7.04 cm/s in women

the right uterine artery in patients receiving
standard ovulation induction protocols and
in patients receiving combined therapy on
days 2-3 of the menstrual cycle and on the day following
ovulation trigger administration.

2. An increase in minimum blood flow velocities in
the right and left uterine arteries, along with a decrease
in the systolic-to-diastolic ratio and resistance index, was
observed in patients receiving standard ovulation induc-

tion protocols and in patients receiving combined thera-
py on the day following ovulation trigger administration
compared with the values recorded on days 2-3 of the
menstrual cycle in these two groups.

Prospects for further research.

Further studies are planned to investigate the char-
acteristics of utero-ovarian blood flow in patients under-
going IVF programs, with particular attention to patients
with ovarian hyperstimulation syndrome.

of subgroup lll. The S/D ratio of the right ovarian artery
in patients of subgroup I was 3.15, compared with 2.25in
patients of subgroup Il and 1.92 in patients of subgroup
Il (p<0.05). The Rl of the right ovarian artery among
women of subgroup | was higher (0.71) compared with
women of subgroup Il (0.56) and women of subgroup Il
(0.48) (p<0.05).

The V__ of the left ovarian artery in patients of sub-
group | was 24.40 cm/s, compared with 21.90 cm/s in
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Memoto docnidnceHHs byno docnidumu donanepomempuyHi ocobausocmi 2eMoOOUHAMIKU MOMKU mMa AEYHUKI8
Y WIHOK 8 Mpo2pami eKCmpaKkoprnopasibHO20 3anAiOHEHHS 8 3a71eXHOCMI 8i0 cxeMu KOHMPOA608aHOI crmumynayil
fAe4yHuKie. Byno obcmexceHo 110 nauieHMOokK, AKi 6yau 6KaYeHi 00 npozpamu OO0MOMIHCHUX PerpoOyKMUBHUX
mexHos02ill. Bcim nayieHMKam oCHOBHOI ma KOHMPOsbHOI 2pynu 8 NPo2pPami EKCMPAKOPIopasnbHO20 3aMNiOHEeHHA
nposedeHo: aHMponomMempis 3 BU3HAYEHHAM [HOEKCy Macu mina ma 6CMAHOBAEHHAM MOpPgono2iyHo20
muny MiHKu; 6ioximiyHe 00CniOHeHHS (BU3HAYEHHS 8 CUposamMui Kposi emicmy aHmMudiypemuyHo20 20PMOHY,
an600cmepoHy, npoaakmuHy, 170H-npoeecmepoHy, aHOpocmeHOiOHYy 6 cuposamuyi Kposi); ynempassykose
00C1iOHEeHHA MAMKU Ma AEYHUKI8 3 00naepoMempiero KpOBOMOKY y CyOUHAX Yux opaaHis. pu 3acmocy8aHHi
CMAaHOApMHUX MPOMOKOi8 [HOYKUii 08yaAyii y npoepami eKcmpaxkoprnopasnbHO20 3anaiOHEHHA OMPUMAHI
exoepaghiyHi NOKA3HUKU 8 060X MAMKOBUX apmepisax c8id4ame rpo nid8uw,eHHs MAKCUMasabHUX weuokocmeli 8
npasili Mamkosili apmepii' y NayieHMoK 3i cmaHAapPMHUMU MPOMOKOoAaMU iHOYKUiIT 08ynayii ma y nayieHmok, axi
ompumysasu KoMbiHosaHy mepanito Ha 2-3 0eHb MEHCMPYAsIbHO20 YUKAY Ma HA HacmyrnHy 006y nicia eee0eHHsA
mpuzepa osynAayil. BcmaHosneHo nidsuweHHA MiHiMmanbHux weudkocmeli 8 npasili i nisili Mamkosux apmepisx,
3MeHWeHHS MOKA3HUKI8 cuCmos0-0iacmosiyHo20 cniegiOHOWEHHS Ma iHOeKCy pe3ucmeHmHoCcmi y nauyieHmok 3i

282

ISSN 2077-4214. BicHuk npo6nem 6ionorii i meguumunm — 2026 — Bun. 1(180) / Bulletin of problems in biology and medicine — 2026 — Issue 1(180)
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

CMaHOAPMHUMU MPOMOKOAAMU [HOYKUIi 08yAAUii ma y nauieHMok, aki ompumysanu KombiHo8aHy mepanito, HaA
HacmynHy 006y nicaa esedeHHA mpuzepa 08yAAUil Yy MOPIBHAHHI 3 MOKA3HUKAMU HA 2-3 0eHb MeHCMpyasabHO20

YUKy 4ux 080X 2pyr.

Knwuosi cnosa: 2emoduHamiKa,

donnepomempuyHe

docnidmceHHs,  penpooykmusHe  300po8’s,

eKCMmpaKkoprnopasnbHe 3amnniOHeHHHS, CUHOPOM 2inepcmumynayil AEYHUKIB.

3B’A30K ny6iKauii 3 nnaHOBMMM HayKOBO-AOCNIA-
HUMK poboTamu.

JocniaxkeHHa € dparmeHTom HAP «KopekKuia penpo-
OYKTUBHUX NOPYLUEHDb Y MOAPYKHIX Nap WO CTPaXKAaTb
Ha HenniaAA B YMOBAX BE/IMKOTO MPOMMCIOBOTO LLEH-
Tpa», HOMep AeprKaBHOI peecTpauii 0118U007140.

Bcryn.

Ha cyyacHomy eTani po3BUTKY MeAUUWMHWU, BenuKe
KNiHIYHEe 3HaYeHHA Ma€e BUBYEHHA ocobnmBocTen remo-
OVHAMiKM OpraHiB Manoro Ta3a y XiHOK penpoayKTUB-
Horo BiKy [1, 2, 3].

Y [aHui Yac, B KAIHIYHIMA NPAKTULI LWWMPOKO BUKO-
PUCTOBYETLCA HEIHBAa3MBHUI METOZA, AiarHOCTUKU — Y/b-
TpPa3BYyKOBE AOCAIAKEHHA OpraHiB Masioro Tasa 3 BUKO-
PUCTAHHAM TpPaHCBariHaNbHOrO AATYMKa Ta Pi3HUX BUAIB
AonnepoMmeTpuyHoro obctexkeHHs [4, 5].

YnbTpa3ByKoBe 06CTEXKEHHA XKiHOYOT cTaTeBOl chepu
€ BUCOKOIHGOPMATUBHMM i LOCTYMHUM IHCTPYMEHTa b-
HUM METOAOM B [iarHOCTULL LUMPOKOTO CMEKTPY FiHeKo-
NOrivyHMX 3axBoptoBaHsb [3, 6, 7, 8].

JonneporpadiuHe 0bCTeKEHHA CTaN0 PYTUHHO Me-
TOAMKOK ONA OLIHKM CTaHy CYAMH Ta reMOAMHaMiKu B
CyAMHaxX opraHiB manoro Tasa. AHanis AKICHUX i KinbKic-
HUX NOKa3HMKIB KPOBOMJ/IMHY BM/IMBAE Ha AKICTb B OLiHLi
Pi3HMX KNiHIYHKUX cuTyauil [9, 10].

Y penpoayKTMBHOMY BiL,i, 0CO6/MBO Y KiHOK B Npo-
rpami AOMOMIXHUX PenpoAyKTUBHUX TEXHONOTiN, AKic-
Hi Ta Ki/IbKICHI MOKAa3HWKM KPOBOMJIMHY 3MIiHIOKOTbCA
B 3a/1€KHOCTI Big BiKy, $®a3n MeHCTpyasibHOro LMKAA,
OBYNALIT, @ TaKOX MPWU 3aCTOCYBaHHI Pi3HUX MPOTOKO-
NiB KOHTPO/IbOBAHOI CTUMYAALT AEYHUKIB Yy nporpami
eKCTpaKkopnopanbHoro 3annigHeHHn [4, 11, 12, 13].

3a JONOMOroK A0NAEPOMETPUYHONO AOCNIAMKEHHA
MOX/IMBE BM3HAYEHHA 0COBAMBOCTEN rEMOAMHAMIKM B
MaTui Ta AevyHuKax [7, 14, 15]. B 3anexHocTi Big ¢asu
MEHCTPYa/IbHOTO LMKAY 3MiHIOETbCA dopma crekTpa
apTepiasbHOT KPMBOT LUBUAKOCTI KPOBOTOKY B MATKOBIM
apTepii. Y 6inbluocTi BUNaaKis, B nposipepatneHy dasy
MEHCTPYaNbHOTO LIMKIA PEECTPYETHCA ANKPOTUYHA (Npo-
ToAiacTONIYHA) BUIMKA, B CEKPETOPHY dasy ANKPOTUYHA
BUIMKa peecTpyeTbcs B 54,7% BuNagkis. B Ae4HMKOBUX
apTepiAX KPMBI WBUAKOCTEN KPOBOMIMHY XapaKTepusy-
I0TbCA HUXKYMMU NIKOBUMMW LUBUAKOCTAMM, Y MOPIBHAHHI
3 MaTKOBMMW apTepiaMu, BIAHOCHO BMCOKMMMU AiacTo-
NIMHUMK WBUAKOCTAMM, BIACYTHICTIO NPOTOAIACTONIYHOI
BUIMKM | HU3bKUM imnegaHcom [1, 16, 17, 18].

MpoBeaeHHA aHaNi3y MNOKA3HMKIB KPOBOM/MHY B
MaTKOBUX Ta SAEYHUKOBUX apTepiax Oyae KOPUCHUM
ONA AiarHOCTUKM | pO3POBOKM TaKTUKM NiKYBaHHA Ta Mo-
OANbLOI OLHKM iT eeKTUBHOCTI, WO AaCTb MOXKINBICTb
Kpalye AiarHOCTyBaTK Ta PO3pO6UTU TaKTUKY JliKyBaHHA
Ha NoAaNbLUy OUiHKY ii eeKTUBHOCTI, yAOCKOHANUTY iH-
AMBigyanbHUIN Nigxig A0 cxem MeaNKaMeHTO3HOT CTUMY-
NAUii 0OBYNALITI NpM eKCTpaKopnopanbHOMY 3anigHEeHHiI
a TaKOX OLLiHIOBATU MepCrneKTUBM NO BiJHOBNEHHIO pe-
NpPoAyKTUMBHOIO 340POB’s XKiHOK [19, 20, 21].

Merta gocnigKeHHs.

Oocnigntn ponnepomeTpuyHi 0cobanBOCTI remoaun-
HaMIKM MATKM Ta AEYHUKIB Y XKIHOK B NpOrpami ekcrpa-
KOPNOPa/IbHOTO 3aniAHEHHA B 3aJIEXXHOCTI Bif, cxemu
KOHTPONbOBAHOI CTUMYNALLIT AEYHUKIB.

O6’eKT i meTOaM AOCNiAXKEeHHA.

Byno obctexkeHo 110 nauieHTOK, AKi 6yan BKAOYEHI
[0 NPOrpamm AOMOMiXKHUX PEMNPOAYKTUBHUX TEXHOOTIN
B KHIM «O61acHU meanyHuUin LeHTp penpoayKLii nroau-
HWM» 30P, m. 3anopixxA. OCHOBHa rpyna noaineHa Ha Agi
niarpynu: | nigrpyna — 60 nauieHToK, skMm byna npose-
OeHa iHAYKUiA oByAnALii B nporpami ekctpakopnopasb-
HOro 3anniAHEeHHA BiAMNOBIAHO A0 3araibHOMPUNHATUX
pekomeHaauin; Il nigrpyna — 30 nauieHToK, AKi OTPUMY-
Ba/M AOAATKOBO A0 CTaHAAPTHUX CXeM CTUMYAALi OBY-
nAuii KombiHoBaHy Tepanito (BepoLunipoH 25 Mr*2 pasu
Ha f06Yy nepopasibHO 3 2-3 AHA MEHCTPYasIbHOTO LMKy
npotarom 7 ai6, uuTtmnkoniH 500 mr*2 pasu Ha aoby ne-
popanbHO 3 2-3 AHA MEHCTPYasibHOro LMKy NPOTArom
7 ni6). Pe3ynbtaToM BKasaHoi Tepanii 6yna npodinaktu-
Ka Ta KOpeKLia nopyleHb HeMPOEHAOKPUHHOT peryns-
Lii BOAHO-CO/NbOBOrO 06MiHY XKiHKK. KOHTpoO/ibHA rpyna
— 20 NAUiEHTOK 3 BiACYTHIMM COMATUYHMMMK 3aXBOpPIO-
BaHHAMM Ta TOPMOHANIBHMMW MOPYLUEHHAMMU pPenpo-
OYKTUBHOT CUCTEMM, AKMM B disionorivHomy LmKAi byna
npoBeAeHa iHceMiHaLia cnepmoto 4Yo10BiKa.

Mig Yac npoBeAeHHA AaHOro AOCAIAXKEHHA 6yno Ao-
TpumaHo Bumor Good Clinical Practice (ICH E2(R6) GCP)
Ta lenbciHcbKOi [eknapauii BcecBiTHbOI MegmnyHOi opra-
Hi3auii. [lo noYaTKy byab-aKMUX Npoueayp yCi NaLieHTKN
Haganu iHpopmoBaHy A06pPOBINbHY 3roAy Ha y4acTb.

Bcim naui€eHTKamM OCHOBHOI Ta KOHTPO/IbHOI rpyn B
nporpami eKkcTpakoprnopasbHOro 3anjigHeHHA npose-
[EHO: aHTPOMOMeTpiA 3 BU3HAYEHHAM iHAEKCy Mmacu
Tifla Ta BCTQHOBAEHHAM MOPGONOTIYHOIO TUMY XKiHKK;
bioximiyHe [ocnig)KeHHA (BM3HAYEHHA B CUpPOBaTL
KPOBi BMICTy aHTUAiypeTUYHOrO rOPMOHY, anbaoCTepo-
Hy, NponakTuHy, 170H-nporectepoHy, aHAPOCTEHAIOHY
B CMPOBaTLi KPOBIi); YIbTPa3BYKOBE AO0C/iIAMKEHHSA MaTKN
Ta AEYHWUKIB 3 AOMJIEPOMETPIEID KPOBOTOKY Y CyAMHAX
LLMX OpraHis.

Bcim nmauieHTKam OCHOBHOI rpynu BuLLe3a3HaYeHU N
AiarHOCTMYHUMI KoMnaeKe byno aybaboBaHO Ha HacTyn-
Hy #06y nicns BBeAEHHS TpUrepa oByaaLil npenapaTom
XopioroHagoTponiHa — oBiTpen 250 MKr og4HOKpaTHO.

Y KOHTPO/bHIM rpyni noBTOpHe ob6CTexeHHs 6yno
BMKOHAHO Ha HacTynHy goby nicna osynauii, Aky nig-
TBEPAKEHO Y/IbTPA3BYKOBUM MOHITOPUHTOM osiKyI0-
reHesy.

Bcim nawiieHTKam OCHOBHOI Ta KOHTPOJILHOI FPYyNn BU-
KOHYBaNocA TpaHcBariHasnbHe Y3/, opraHiB masnoro Tasa
y 2D-pexumi Ha anapaTi Voluson-E8.

BuvBYEHHA perioHanbHOI remogMHamiku MaTKu Ta
AEYHMKIB MPOBOAMAN 3@ JOMOMOrOK KOJIbOPOBOTrO
[O0NnAepiBCbKOro KapTyBaHHA, 3 060x cTopiH. Mig yac
NPoOBeAEHHs [O0MNMNAEPIBCbKOrO KapTyBaHHA Y KOXKHIN
[OCNiAMXKYBaHIA cyAMHI aBTOMATUYHO OTPUMYBaAU Xa-
PaKTEPUCTUKU KPUBUX LIBMAKOCTI KpoBOTOKY (KLLUK) —
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MAKCUMaJIbHY Ta MiHIMaNbHY WBKUAKICTb, iIHAEKC pe3unc-
TeHTHOCTI (RI), cucTono-giactoniyHe cniBBiAHOLWEHHSA
(S/D) B MaTKOBMX Ta AEYHMKOBUX apTepisx.

[na NOpiBHAHHA B HE3a/EXHUX rpynax BUKOPUCTAHO
t-KpuTepiii CTblogeHTa A1A He3aNnexHUX rpyn Ta O4HO-
dakTopHUiA aucnepciiHuii aHaniz (ANOVA). [ina nopis-
HAHHA NOKA3HMKIB B rpynax Ao Ta Nicasa NpoBefeHHA, BU-
KopucToByBanu t-kputepilt CTologeHTa 418 He3aNeXHUX
rpyn. BigMiHHOCTI BBa)KasnnM CTAaTUCTUYHO 3HAYYLLMMMU
npwu <0,05.

Pe3ynbTatv gocnigiKeHHA Ta ix 06roBopeHHs.

CepefHilt BiK obcTexkeHUX KiHOK y nporpami gomno-
MiXKHUX PEnpPoAyKTUBHUX TEXHOOTNI CKNAB: Yy NALLIEHTOK
I niarpynmn —33,50£0,59 pokis, y nauieHTok Il niarpynm
—33,7740,72 pokiB, y KOHTpoAbHin rpyni —31,80+0,88
POKiB.

ExorpacdiyHa Bi3yanisaujia Ae4yHMKIB y Na-

Tpurepa osynauii V _npasoi maTkoBoi apTepii y naui-
eHTOK | Ta Il miarpyn maike He BigpisHanuca — 29,95 i
29,71 cm/c, y NOPIBHAHHI 3 NaLiEHTKAMMU KOHTPOJIbHOI
rpynun — 21,11 cm/c (p<0,05) (tabn. 2). V_.npasoi maTko-
BOi apTepii y nauieHToK | miarpynu gopisHiosano —5,16
cm/c, y nopiBHAHHI 3 nauieHTkamm Il nigrpynu — 6,10
cm/c Ta naujieHTkamm Il niarpynu — 3,60 cm/c (p<0,05).
MokasHuKkK S/D npasoi maTkoBoi apTepii y *iHok | Ta Il
nigrpynu 6yam ynosinbHeHmmmn — 5,111 5,21 cm/c, y no-
piBHAHHI 3 iHKamu Il nigrpynu — 7,08 cm/c. Rl npasoi
MaTKOBOI apTepii y nauieHTok | Ta Il nigrpyn He Bigpis-
HABCA 1 cTaHoBue — 0,82 i 0,81 cm/c, y NOPIBHAHHI 3 na-
uieHtkamu Il niarpynu — 0,86 cm/c.

MokasHukK V __ niBOI MaTKOBOI apTepii y nauieH-
ToK | nigrpynu 6ynu npuwsuaweHumn — 30,26 cm/c,
y MOpPIiBHAHHI 3 nauieHTKamu Il Ta Il nigrpyn — 28,99 Ta

LEHTOK B MPOrpami eKCTpakoprnopasbHOro
3annifHeHHs 3aebinblworo 6yna yTpygHeHa
Y }iHOK OCHOBHOI rpynu y 38’A3KYy 3 BE/INKMU-
MW PO3MipammM AEYHUKIB, 6ONbOBMMMU Bia-
YYTTAMM, aHATOMIYHMMM OCOBANBOCTAMM
Ta TEXHIYHUMMK TPYAHOLLAMU OBCTENKEHHSA
AEYHUKIB.

Y pe3ynbTaTi KNiHIKo-CTaTUCTUYHOrO aHa-
Ni3y, y NALIEHTOK B NpoOrpami ekcTpakopno-
panbHOro 3annigHeHHA Ha 2-3 AeHb MeH-
CTPYa/IbHOTO LUMKAY, MOKasHWKM V __ npasoi
MaTKOBOI apTepii y nauieHToK | nigrpynm
ctaHoBuau — 27,04 cm/c, y NOpiBHAHHI 3 Na-
uieHtkamu |l niarpynu — 30,26 cm/c Ta na-
uieHTkamu Il migrpynu — 23,54 cm/c (Tabn.
1). NMokasHukM V_ npaBoi maTKosoi apTepii
6ynn NpUWBMALWEHUMN Y NaLieHTOK | nia-
rpynu — 4,36 cm/c, y NOPIBHAHHI 3 MaUieHT-
kamu Il nigrpynn — 3,91 cm/c Ta nauieHT-
kKamu Il nigrpynu — 4,12 cm/c. MoKasHMKK
S/D npaBoi maTKoBOiI apTepii y naLieHToK |
nigrpynu 6ynum ynosinbHeHummn — 5,79 cm/c,
y MOPIBHAHHI 3 nauieHTkamum Il nigrpynu —
8,04 cm/c Ta nauieHtkamu Il nigrpynu —7,01
cm/c. Rl npaBoi maTKoBOI apTepii y navieH-
TOK I, II'i lll migrpyn cyTTeBO He Bigpi3HABCA
Ta craHosus — 0,84 cm/c, 0,88 Ta 0,86 cm/c.

MoKasHukK V__ niBoT MaTKOBOI apTepii y
nauieHToK | nigrpynu Takox 6ynu ynosinb-
HeHUMM — 28,44 cm/c,y NOPIBHAHHI 3 nauj-
eHTkamu Il Ta lll niarpyn — 30,11 28,78 cm/c.
MokasHukn V . niBoi maTKoBOI apTepii cepes,
nauieHToK | migrpynu 6ynv npuwsnAaLLIeHn-
Mn — 4,52 cm/c, y NOpiBHAHHI 3 NaLieHTKa-
mu Il nigrpynu — 3,68 cm/c Ta nauieHTKamm
Il nigrpynu — 3,96 cm/c. S/D nisoi maTKkoBOI
apTepii y XiHOK | migrpynu gopisHoBano —
6,47 cm/c, cepen iHok Il nigrpynm — 7,38
cM/c, Yy NOPIBHAHHI 3 XiHKkamu Il niarpynu
— 6,10 cm/c(p<0,05). RI nisoi maTkoBOI ap-
Tepii y nauieHTok I, I1'i lll nigrpyn maike He
BiApPi3HABCA M CTAHOBMB: y MaLEHTOK | nia-
rpynu — 0,84cm/c, y naujieHTok Il nigarpynu
— 0,87 cm/c, a cepep, nauieHTok Il migrpynu
—0,84cm/c (p<0,05).

Y nauieHTOK B Mporpami ekcTpakopmno-
panbHOro 3anfigHeHHsA exorpadivyHi Nokas-
HUKM Ha HacTynHy o6y nicna BBeAeHHSA

Ta6bnuua 1 — lonsiepomMmeTPUUHi NOKa3HUKU Y MaTKOBUX
apTepiax Ha 2-3 AeHb MeHCTPyaibHOro unkay (cm/c)

p-3HaYeHHA
I niarpyna Il nigrpyna KOHTPO/IbHA | o Kputepiem
MoKa3HUK v o rpyna
n=60 n=30 n=20 Kpacke-
- na-Yonica
V . npasoi mar- 27.04 30.26 23.54 0.12
KOBOI apTepii (21.89; 30.52) | (24.08; 38.32) | (18.86; 35.03) ’
V. NiBOi MaTKo- 28.44 30.11 28.78 0.26
BOI apTepii (21.89; 30.97) | (25.02; 37.06) | (21.58; 35.19) ’
V_..npasoi mat- 4.36 3.91 4.12 0.67
KOBOI apTepii (3.44; 5.79) (3.44; 5.47) (2.97;4.77) ’
V... 1iBOi MaTKo- 4.52 3.68 3.96 0.11
BOI apTepii (3.60; 5.54) (3.13; 4.85) (3.30; 5.16) ’
S/D npagoi maT- 5.79 8.04 7.01 0.25
KOBOI apTepii (4.56; 8.80) (5.92; 8.82) (5.01; 8.52) '
S/D niBoi maTtko- 6.47 7.38 6.10 0.02*
BOi apTepii (4.73; 7.63) | (6.23;10.20) | (4.58;7.91) '
Rl npaBoi maTko- 0.84 0.88 0.86 0.30
BOi apTepii (0.78; 0.89) (0.82; 0.89) (0.80; 0.89) ’
RI nisoi maTkoBoi 0.84 0.87 0.84 0.01*
apTepii (0.78; 0.87) (0.84;0.90) (0.78; 0.87) ’

MpUMITKU: * — CTaTUCTUUYHO 3HAYYLLA PI3HWLA MiXK NMOKA3HUKOM [10 BBEAEHHsA Tpurepa

oBynAuii (p<0,05).

Tabnuua 2 — JlonnepomeTpuUUHi NOKAa3HUKKU Y MAaTKOBUX apTepi-
AX Ha HaCTYNHy o6y nicna BBeaeHHA Tpurepa oBynauii (cm/c)

| miarovna lniarovna | KOHTPO/IbHA | p-3Ha4YeHHs 3a
MoKa3HUK p‘_ Py pi Py rpyna Kputepiem Kpa-
n=60 n=30 _ .
n=20 cKkena-Yonica

V . npasoimar- 29.95 29.71 21.11 0.02*
KOBOI apTepii (24.95; 39.18) | (21.82; 35.28) | (18.25; 25.49) ’

V. /iBoi mat- 30.26 28.99 27.63 0.80
KOBOI apTepii (23.31; 37.15) | (25.41; 33.31) | (26.74; 31.43) ’
V_..npasoi mat- 5.16 6.10 3.60 0.03*
KOBOI apTepii (3.91; 7.58) (3.75; 7.75) (3.13;3.91) ’

V_. /iBoi matko- 4.85 5.45 3.44 0.04*

Bol apTepil (3.60; 6.88) (3.60; 7.59) (3.28; 3.91) '

S/D npaBoi maT- 5.11 5.21 7.08 0.77
KOBOI apTepii (4.34; 6.29) (4.55; 6.08) (4.38; 8.19) ’

S/D nisoi mat- 5.25 4.81 6.91 0.01*
KoBoi apTepii (4.44; 6.90) (4.55; 7.52) (6.87;9.18) ’

Rl npasoi maT- 0.82 0.81 0.86 0.75
KOBOI apTepii (0.77; 0.85) (0.78; 0.84) (0.77; 0.88) ’

RI niBoi maTko- 0.81 0.79 0.86 0.01*

Boi apTepil (0.77; 0.86) (0.78; 0.87) (0.85; 0.89) ’

MpUMITKM: * — CTaTUCTMUHO 3HaYYLLA PI3HMLA MiK NOKa3HUKOM NiCAsA BBEAEHHA TpUre-
pa osynauji (p<0,05)
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27,63cm/c. MoKasHMKM VminniBoT MaTKoO-
BOI apTepii 6yN yNoBiNbHEHUMM Y XKiHOK
| nigrpynu — 4,85 cm/c, y NOPiBHAHHI 3
Winkamu |l niarpynu — 5,45 cm/c, a cepeq
KiHOK Il nigrpynn popisHioBann — 3,44
cm/c (p<0,05). MokasHukKM S/D nisoi maT-
KOBOi apTepii y mauieHToK | Ta Il miarpynu
6ynu ynosinbHeHumun — 5,25 i 4,81 cm/c,
11O A0CTOBIpHO B6yn0 HUMKYe (p<0,05), Hix
y naujeHTok Il niarpynu — 6,91 cm/c. Rl
NiBOi MaTKOBOI apTepii cepen, NaLieHTOK |
Ta Il niarpyn He BiApi3HABCA I CTaHOBUB
- 0,81 i 0,79 cm/c, wo 6yno AOCTOBIPHO
HUKYe (p<0,05), HixK y nauieHTok B Il nig-
rpyni — 0,86 cm/c.

3a J@HMMWU CTAaTUCTUYHOTO aHanisy y
NaLieEHTOK B MpOrpami ekcTpakopnopasnb-
HOTO 3anAiAHEHHSA, MOKa3HUKNU V__npasoi
AEYHMKOBOI apTepii Ha 2-3 AeHb MeHCTpPY-
ANbHOrO UMKAY Yy nauieHToK | nigrpynu
6yau npuwsuaweHumn — 17,99 cm/c, y
NopiBHAHHI 3 NauieHTKamu Il Ta lll nigrpyn

Tabnuusa 3 — lonnepomeTpUYHi MOKa3HUKMU Y AEYHUKOBUX
apTepiax Ha 2-3 AeHb MeHCTPyanbHOro uukay (cm/c)

p-3HaYeHHA
I nigrpyna Il nigrpyna KOHTPOABHA | 5 KpUTEpiEM
MoKa3HWK v o rpyna
n=60 n=30 n=20 Kpacke-
_ na-Yonica

V__ npasoi 17.99 15.48 15.33 0.04*
AEYHMKOBOI apTepii | (14.23; 26.90) | (11.89; 21.58) | (13.92; 17.90) ’

V__ nisoi 20.02 15.09 13.14 <0.001*
AEYHMKOBOI apTepii | (15.01; 27.68) | (11.73; 19.63) | (11.42; 15.33) ’
V,...,npasoi 3.75 5.95 5.16 <0.01*
AE€YHUKOBOI apTepii| (2.95;5.47) (3.75; 8.76) (3.75; 6.41) '

V_ nigoi 3.44 4.54 4.07 0.04*
AEYHUKOBOI apTepii| (2.97; 4.34) (3.68; 7.20) (3.44; 5.00) :

S/D npasoi 4.81 2.40 2.87 <0.001*
AEYHUKOBOI apTepii | (3.78; 7.48) (2.17; 3.40) (2.40; 5.20) ’

S/D nisoi 5.56 2.56 2.94 <0.001*
A€4YHMKOBOI apTepii| (3.95; 7.85) (2.18; 3.36) (2.43; 4.26) ’

RI npasoi 0.79 0.58 0.61 <0.001*
A€YHMKOBOI apTepii | (0.74; 0.87) (0.54;0.71) (0.58; 0.73) ’

RI nigoi 0.82 0.61 0.66 <0.001*
A€YHUKoBOI apTepii| (0.75; 0.87) (0.54; 0.70) (0.59; 0.77) ’

— 15,48 15,33 cm/c (p<0,05). MoKasHMKK
V_..PaBoi AEYHMKOBOI apTepii y iHOK
| migrpynu 6ynn ynosinbHeHumu — 3,75
cm/c, a cepep, kiHok Il Ta lll niarpynu ctaHoBuAm — 5,95
i 5,16 cm/c (p<0,05). MoKasHMKK S/D npasoi AEYHUKOBOI
apTepii cepes NauieHToK | niarpynu 6ynm npuwsunawe-
HUMKM — 4,81 cm/c, y NopiBHAHHI 3 nauieHTKamm Il nia-
rpynu — 2,40 cm/c, Ta nauieHtkamu Il niarpynu — 2,87
cm/c (p<0,05). RI npaBoi AEYHMKOBOT apTepii y NaLieHToK
| migrpynu craHosus — 0,79 cm/c, a cepes nauieHTOK I
Ta lll migrpyn maitke He BiapisHABca i ctaHoBMB — 0,58 i
0,61 cm/c(p<0,05).

MokasHukK V _ NiBOi AEYHWMKOBOI apTepii y »KiHOK |
nigrpynu ctaHosuam — 20,02 cm/c, y NOPIBHAHHI 3 XKiH-
Kamu Il niarpynu — 15,09 cm/c Ta xiHkamu Il niarpynu
— 13,14 cm/c (p<0,05). MoKasHMKK V., NiBOT AEYHUKOBOI
apTepii cepea, nauieHTok | nigrpynu ctaHosuan — 3,44
cm/c, cepen, nauieHTok Il niarpynu — 4,54 cm/c Ta na-
uieHtok lll niarpynu — 4,07cm/c (p<0,05).

nauii (p<0,05).

MpUMITKK: ¥ — CTaTUCTUYHO 3HAYYLLA PI3HWLA MiXK MOKa3HUKOM [0 BBEAEHHS TpUrepa oBy-

Il migrpynun — 1,92 cm/c (p<0,05). MokasHukK Rl npa-
BOi SIEYHMKOBOI apTepii cepes *KiHOK | nigrpynu 6yam
npuwsuaweHnmm — 0,71 cm/c, y NOPIBHAHHI 3 XKiHKamu
Il niarpynn — 0,56 cm/c Ta xiHkamu Il nigrpynu — 0,48
cm/c (p<0,05).

MokasHuKKM V _ /1iBOi AEYHMKOBOI apTepii y NaLieHToK
| niarpynu ctaHoBuAun — 24,40 cm/c, y NOPIBHAHHI 3 Nali-
eHTKamu I nigrpynu — 21,90 cm/c Ta Bigpi3HANMCA Big no-
KasHuKiB nauieHToK B Il migrpyni — 12,67 cm/c (p<0,05).
V., JiBOI A€YHMKOBOI apTepii y nauieHTok | niarpynu
fopiBHioBanu — 6,10 cm/c, cepea nauieHTok Il nigarpynu
— 8,68 cm/c Ta nauieHTkamu Il niarpynu — 4,54 cm/c. No-
KasHUKKM S/D nisoi AeYHMKOBOI apTepii 6y npuLLBKA-
LIeHUMM Y XKiHOK | nigrpynu — 3,92 cm/c, y NOpiBHAHHI 3
Winkamu |l nigrpynu — 2,21 cm/c Ta xinkamu |l nigrpy-
nn—2,53 cm/c (p<0,05). NMokasHukK Rl fiBOT AEYHUKOBOI

MokasHuku S/D niBoi AeuHMKOBOI apTepii Tabnuuysa 4 — flonnepomMeTpUUHi MOKa3HUKU Y AEYHUKOBUX apTepi-
AX Ha HaCTYMHy fo6y nicna BBeaeHHA Tpurepa osynauii (cm/c)

6ynn NpUWBMALEHUMM Y NALIEHTOK | Nig-
rpynu—>5,56 cm/c, y NopiBHAHHI 3 NaLjieHT-
Kamu |l nigrpynu — 2,56 cm/c Ta naujeHT-
kamu Il nigrpynm — 2,94 cm/c (p<0,05). RI
NiBOI AEYHNKOBOI apTepii y *KiHOK | miarpy-
nn 6ys sBignosiaHo — 0,82 cm/c, a cepen,
XiHok Il Ta Il nigrpyn — 0,61 Ta 0,66 cm/c
(p<0,05) (Tabn. 3).

JonnepomeTpuyHi NOKa3HUKMN
V. NpaBoi AEYHUKOBOI apTepii Ha HacTyn-
Hy f06y nicna BBEeAEHHA Tpurepa OBynA-
uii 6ynn NpuUWBMAWIEHMMMU Y NALIEHTOK
| migrpynu —23,51 cm/c, y NOpiBHAHHI 3
nauieHtkamu |l nigrpynu — 15,56 cm/c i
naujeHtkamu Il migrpynn — 15,33cm/c
(p<0,05). MoKasHMKM V . NpaBoi AEYHNKO-
BOi apTepii y *iHOK | Ta Il nigrpyn mainxe
He Bigpi3HANUcA i gopisHioBanu — 6,43 Ta
6,61 cm/c, y NopiBHAHHI 3 XiHkamu Il nig-
rpynu — 7,04 cm/c. S/D npaBoi AEYHMKOBOI
apTepii y nauieHToK | nigrpynu ctaHoBWI0
— 3,15 cm/c y NOpIiBHAHHI 3 NaLjieHTKamm
Il nigrpynu — 2,25 cm/c, Ta nauieHTKamu

p-3HaYeHHsA
I niarpyna Il niarpyna KOHTPO/IbHA | KpuTepiem
MoKasHuK v o rpyna
n=60 n=30 n=20 Kpacke-
na-Yonica
V.. npasoi 23.51 15.56 15.33 <0.01*
A€YHMKOBOI apTepii| (15.68; 30.65) | (14.23; 22.21) | (11.42; 15.99) :
V, . NiBoi 24.40 21.90 12.67 <0.01*
A€YHMKOBOI apTepii | (16.42; 33.48) | (17.52; 27.76) | (10.25; 16.19) :
V_..,npasoi 6.43 6.61 7.04 0.93
AEYHUKOBOI apTepii| (4.54; 8.45) (5.32;9.54) (5.34; 8.51) ’
V . nisoi 6.10 8.68 4.54 0.09
AEYHMKOBOI apTepii| (4.69;7.98) | (5.03;13.06) | (3.13;6.18) ’
S/D npasoi 3.15 2.25 1.92 <0.001*
AEYHUKOBOI apTepii| (2.27; 4.38) (2.10; 2.70) (1.88; 1.92) ’
S/D nisoi 3.92 2.21 2.53 <0.001*
A€EYHUKOBOI apTepii| (2.40;5.63) (1.99; 2.91) (2.07; 4.26) ’
IR npasoi 0.71 0.56 0.48 <0.001*
AEYHMKOBOI apTepii| (0.57; 0.78) (0.52: 0.63) (0.47; 0.48) ’
IR nisoi 0.74 0.55 0.60 <0.001*
fAeyHnKoBoI apTepii| (0.58; 0.81) (0.50; 0.66) (0.52; 0.74) ’

MPUMITKU: * — CTAaTUCTUUHO 3HAYYLLA PI3HULA MiXK MOKAa3HMKOM NicnsA BBEAEHHA Tpurepa

osynauii (p<0,05).
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apTepii 6ynu NpuWwBUALLIEHUMI Y NALEHTOK | nigrpynu —
0,74 cm/c, y nopiBHAHHI 3 nayieHTkamu |l nigrpynm —0,55
cm/c Ta nauieHTkamu Il nigrpynu — 0,60 cm/c (p<0,05)
(tabn. 4).

BucHoBKM.

1. Mpu 3acTOCYyBaHHI CTaHAAPTHMUX NPOTOKONIB IHAYK-
LT oBynAuii y nporpami eKCTpakopnopasnbHOro 3annia-
HEHHSA OTpMMaHi exorpadivyHi NOKAa3HMKM B 060X MaATKO-
BMX apTepiax CBiAYaTb NPO NiABULLEHHA MaKCMMaNbHUX
LWBMAKOCTEN B MPaBiit MaTKOBIW apTepii y NaLieHTOK 3i
CTaHZAPTHUMM NPOTOKONAAMM iHAYKLUiT oBynALuii Ta y na-
LIEHTOK, sIKi OTpMMYyBann KombiHOBaHy Tepanito Ha 2-3
AeHb MEHCTPYaNbHOrO LMKNY Ta HA HacTynHy o6y nicaa
BBeJEHHA TpUrepa oBynALji.

2. MigBULLEHHA MiHIMANbHUX LWBMAKOCTEW B Npasii
i NiBili MAaTKOBUX apTepiAx, 3MEHLUEHHA NOKa3HUKIB cu-
CTONO0-A4iaCTONIYHOrO CMiBBiAHOLWEHHA Ta iHAEKCY pe3unc-
TEHTHOCTI Y MALiEHTOK 3i CTaHAAPTHUMMU MPOTOKONAMM
iHAYKUiT 0BYyNALIT Ta y NALLIEHTOK, AKI OTPUMYBaNM KOM-
6iHOBaHy Tepanito, Ha HacTynHy o0y nicna BBeAEHHA
Tpurepa oByAALIT Y NOPIBHAHHI 3 MOKAa3HMKAMKM Ha 2-3
OeHb MEHCTPYa/IbHOTO LMKAY LMX ABOX rpyn.

MepcnekTMBM NOAANBLUUX AOCNIAYKEHD.

Y noganbwomy nepesbayeHo BUBYEHHS 0cO6IMBOC-
TeN MATKOBO-AEYHMKOBOrO KPOBOMMHY Y MALEHTOK B
nporpami eKCTpakopnopanbHOro 3annifgHeHHs, 0cobau-
BY yBary noTpibHO NpuAiANTM NALLIEHTKAM 3 CUHAPOMOM
rinepcTMmynALii AEYHUKIB.
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AHANI3 PE3Y/ILTATIB KPOBOIM/IMHY APTEPIN MATKU TA IEYHUKIB B 3AJIEXKHOCTI Bl CXEMW KOHTPO-
NbOBAHOT CTUMYNALIT AEYHUKIB

NeuumH A. B., Hikigpopos O. A.

Pestome. [lonneporpadiyHe 06CcTeXEHHA CTaN0 PYTUHHOK METOAMKOI A/1A OLHKM CTaHy CYAWH Ta reMOgMHaMI-
KM B CyAMHaxX OPraHiB mMaaoro Ta3a. AHani3 AKICHMX i KiNbKiCHUX MOKAa3HWUKIB KPOBOM/IMHY BNIMBAE HA AKICTb B OLLiHLLi
Pi3HMX KAIHIYHMX cuTyauin. MeTa gocnigyKeHHA: 4OCNiANTU AONAEPOMETPUYHI 0COBANBOCTI reMOANHAMIKM MaTKK
Ta AEYHUKIB Y XKIHOK B NpOrpami eKCTpakopnopanbHOro 3annigHeHHA B 3a71€KHOCTI Big, CXeMM KOHTPONbOBAHOI CTU-
MyNALiT AeYHMKIB. Byno obcTexkeHo 110 nauieHTOK, aKi Byaun BKAOYEHI A0 NpOrpamm AOMOMIXKHUX PENPOAYKTUBHUX
TexHonorin. Mpu 3acTocyBaHHi CTaHAAPTHMX MNPOTOKONIB iHAYKLIT OBYAALiT y Nporpami eKCTpakopnopanbHOro 3a-
NAiAHEeHHA OTPUMaHi exorpadiyHi NOKasHWKK B 060X MaTKOBUX apTepiax CBig4YaTb NPO NiABULEHHA MaKCUMaAbHUX
LWBMAKOCTEN B NpaBili MaTKOBIN apTepii y NaLieHTOK 3i CTaHAAPTHUMM NPOTOKOAAMM iHAYKLIi OBYyAALIT Ta y NaujieH-
TOK, fAIKi OTpMMyBann KombiHOBaHy Tepanito Ha 2-3 AeHb MEHCTPYasIbHOrO LMKAY Ta Ha HacTynHy foby nicna sse-
LeHHA Tpurepa osynAuii. MNpu 3acTocyBaHHI CTaHAAPTHUX NPOTOKOIB iIHAYKLIi OBYNALiT y nporpami eKcTpakopmno-
panbHOro 3an/iigHeHHA OTpPUMaHi exorpadiyHi NOKAa3HMKKM B 060X MATKOBMX apTepifx CBiAYaTb NPO NiABULLEHHA
MaKCMMa/IbHUX LBUAKOCTENM B MPaBiit MaTKOBIM apTepiil y NaLi€EHTOK 3i CTAaHAAPTHMMM MPOTOKONAMM iHAYKLiT oBYyNA-
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Lii Ta y NALEHTOK, AKi OTPMMYBaM KOMBIHOBaHY Tepanito Ha 2-3 AeHb MEHCTPYaNbHOTO LUMKAY Ta Ha HAacTynHy o6y
nicns BBeAEHHA Tpurepa oBynAUil. BUsHauyanoca nigBMLLEHHA MiHIMANbHUX WBWUAKOCTEN B NPaBil i NiBili MaTKOBMX
apTepifax, 3MeHLWEeHHA NOKAa3HMUKIB CUCTONO-A4iacTONIMHOrO CNiBBIAHOLWEHHA Ta iIHAEKCY PE3UCTEHTHOCTI Y NALIEHTOK
3i CTaHAAPTHUMM NPOTOKONAMM IHAYKLIT OBYNALIT Ta y NALLIEHTOK, AKi OTpMMyBanM KOMbBiHOBaHY Tepanito, Ha HacTyn-
Hy 400y nicna BBeAEHHA Tpurepa oByAALiT y NOPIBHAHHI 3 MOKa3HMKaMM Ha 2-3 AeHb MEHCTPYANbHOIO LUMKAY LKX
OBOX rpyn.

KntouoBi cnoBa: remoAnHamika, AONJAEPOMETPUYHE AOCNIAKEHHA, PENPOAYKTMBHE 30pOB’A, eKCTpaKopno-
panbHe 3anaigHEeHHHA, CUHAPOM FiNepCTUMYNALiT AEYHMKIB.

ANALYSIS OF THE RESULTS OF UTERINE AND OVARIAN ARTERY BLOOD FLOW DEPENDING ON THE SCHEME OF
CONTROLLED OVARIAN STIMULATION

Letsyn D. V., Nikiforov O. A.

Abstract. Doppler examination has become a routine method for assessing the state of vessels and hemodynamics
in the vessels of the pelvic organs. Analysis of qualitative and quantitative indicators of blood flow affects the quality
in the assessment of various clinical situations. The aim of the study is to investigate Doppler ultrasound parame-
ters of uterine and ovarian hemodynamics in women undergoing an in vitro fertilization (IVF) program depending
on the controlled ovarian stimulation (COS) protocol. 110 patients who were included in the program of assisted
reproductive technologies were examined. When using standard ovulation induction protocols in the in vitro
fertilization program, the obtained echographic indicators in both uterine arteries indicate an increase in maximum
velocities in the right uterine artery in patients with standard ovulation induction protocols and in patients who
received combined therapy on day 2-3 of the menstrual cycle and on the following day after the introduction of the
ovulation trigger. When standard ovulation induction protocols were used in IVF, Doppler ultrasound parameters
in both uterine arteries demonstrated increased peak systolic velocity in the right uterine artery in patients treated
with the standard protocol and in those who additionally received combination therapy, both on menstrual cycle
days 2-3 and on the day following ovulation triggering. On the day after ovulation triggering, end-diastolic velocities
in the right and left uterine arteries increased, while the systolic/diastolic ratio (S/D) and resistance index (RI) de-
creased in both the standard-protocol group and the combination-therapy group compared with the corresponding
values on menstrual cycle days 2-3.

Key words: hemodynamics, Doppler ultrasound, reproductive health, in vitro fertilization, ovarian hyperstimu-
lation syndrome.

ORCID and contributionship / ORCID Ko»Horo asTopa Ta MOro BHECOK 4,0 CTaTTi:
Letsyn D. V.: https://orcid.org/0000-0002-7043-5347 5P
Nikiforov O. A.: https://orcid.org/0000-0002-7186-2500

Conflict of interest / KoHnikT iHTepecis:
The authors declare that there is no conflict of interest. / ABTopu AeKnapytoTb BiACYTHICTb KOHOAIKTY iHTepecis.

Corresponding author / Aapeca ans KopecnoHaeHLu,ji

Letsyn Denys Valeriyovych / leunn [erunc Banepiiosny

Zaporizhzhia State Medical and Pharmaceutical University / 3anopisbkuit aepskasHuin meamnko-papmaLesTuny-
HUW yHiBEpCUTET

Ukraine, 69000, Zaporizhia, 26 Mariia Prymachenko Blvd. / Ykpaina, 69000, m. 3anopixxs, 6ynbs. Mapii Mpu-
Ma4YeHKo 26

Tel.: 0679508478 / Ten.: 0679508478

E-mail: letsin.den@gmail.com

A —Work concept and design, B — Data collection and analysis, C— Responsibility for statistical analysis, D — Writing the article, E — Critical review,
F — Final approval of the article / A — koHuUenuia po6oTu Ta AM3aiiH, B — 36ip Ta aHani3 gaHmx, C — BiANOBIAANbHICTb 33 CTaTUYHMIA aHani3, D — Ha-
NUCaHHA cTaTTi, E — KpUTUYHUI ornag, F — ocTaTouHe 3aTBEpAKEHHSA CTATTI.

This article is distributed under the terms of the Creative Commons Attribution (CC-BY) License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited ©
All authors, 2026 / Lia cTaTTs po3MNOBCIOAMKYETLCA Ha YMOBax NiueHsii Creative Commons Attribution (CC-BY), sika
[03BONAE HEOBMEXKEeHE BUKOPUCTAHHS, NOLWMPEHHSA Ta BiATBOPEHHA B Byab-akoMy GopmaTi 32 YMOBM HaNEKHOIo
LUMTYyBaHHSA opuriHanbHoi poboTtn © Bci aBTopw, 2026

Received 19.10.2025 / Cmammas Hadiliwna 19.10.2025 poky
Accepted 27.02.2026 / CtaTTa npuiiHATa A0 APYKY 27.02.2026 poKy
Published 27.03.2026 / Ony6nikoeaHo 27.03.2026 poKy

ISSN 2077-4214. Bichuk npo6nem bionorii i megnuunn — 2026 — Bun. 1(180) / Bulletin of problems in biology and medicine — 2026 - Issue 1(180) 287
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



