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aHTMBioTKKIB Ha NpoTsa3i 7-10 gHiB. Kpaloro pesynbTaTy MOXKHA OTPMMATK, NOKPALLMBLUM NepionepaLiiHe NikyBaH-
HS aKyLLIEPCbKOro MePUTOHUTY, 3aCTOCYBaBLLM Nepexia 40 NAAHOBUX NPOLEeAYP Y PaMKax po3pobieHoro NpoToKony.
Po3wunputn focsig opraHosbepekeHHA y NaLiEHTOK 3 aKyLIePCbKUM NEPUTOHITOM 3 NEPCNEKTUBO 3aCTOCYBaH-
HA 1aNapOCKONIYHOro A0CTYNy AR XipypPriYyHOro NiKyBaHHSA.
Knto4oBi cnoBa: KecapiB po3TUH, aKyLepCbKUIA MEPUTOHIT, opraHo3bepiratodi onepaLii B akyLLIepcTBi.

EXPERIENCE IN THE APPLICATION OF ORGAN-PRESERVING TACTICS OF SURGICAL TREATMENT OF OBSTETRIC
PERITONITIS AFTER CESAREAN SECTION (CLINICAL CASES)

Lakatosh V. P., Bondarenko N. P.

Abstract. The accumulated experience gives us reason to believe that the use of organ-preserving surgery in
the complex treatment of obstetric peritonitis in the setting of uterine sutures failure after cesarean section is an
alternative to traditional obstetric practice, which involves the performance of uterine extirpation. This surgical
tactic can be used only in a multidisciplinary hospital with well-trained medical staff.

The occurrence of obstetric peritonitis on the background of uterine sutures failure after CS is associated with
the development of postpartum purulent-septic complications due to a prolonged waterless period of 224 hours,
MRSA infection, impaired uterine contractility, anemia, prolonged and operative delivery. At the same time, it is
important to recognize that organ-preserving surgery can be an alternative to classical obstetric tactics if a number
of certain conditions are met: Early diagnosis of obstetric peritonitis in the setting of uterine sutures failure after
cesarean section; objective assessment of the prevalence of obstetric peritonitis and proper selection of patients for
organ-preserving surgery; radical excision of the edges of necrotic tissues of the postoperative wound within healthy
tissues; intraoperative curettage of the uterine cavity walls and drainage of the abdominal cavity are mandatory;
adequate infusion and antibiotic therapy, taking into account the sensitivity of microorganisms to antibiotics for
7-10 days. A better result can be achieved by improving the perioperative treatment of obstetric peritonitis by
applying the transition to planned procedures within the developed protocol.

To expand the experience of organ preservation in patients with obstetric peritonitis with the prospect of using
laparoscopic access for surgical treatment.
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A NON-INVASIVE WAY TO CALCULATE CIRCULATING BLOOD VOLUME
IN PREGNANT WOMEN

Bohomolets National Medical University (Kyiv, Ukraine)
leushs9@gmail.com

Physiological hemodilution accompanies the entire course of pregnancy, adding at least 30% of the blood volume
into the circulation. Many pathological processes in obstetrics are based on hypovolemia as a consequence of insuffi-
cient hemodilution. The possibilities of volemic disorders diagnosing in obstetrics are limited due to the invasiveness
of the methods. The aim of the study was to evaluate the effectiveness of the calculation method for determining the
volume of circulating blood in pregnant women.

The study was performed on the basis of medical history records analysis. CBV was calculated in the dynamics
of pregnancy development in patients after extremely preterm birth (22-27 weeks — 30 medical records), after mod-
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erate preterm birth (28-34 weeks — 37 records) and after full-term delivery at 37-41 weeks — 40 records. The exam-
ination data were selected from women with spontaneous first singleton births, with an incomplicated obstetric and
somatic anamnesis. The Liljestrand-Zander formula was used to calculate the value of CBV in pregnant women.

CBV parameters at 10-12 weeks were similar in all groups: 3325.4+371.32; 3140.8+583.69 and 3290.6+294.62
ml. The estimated CBV value of pregnant women of the EPB group lagged behind the values in the MPB and FT
groups from the period of 13-15 weeks. In the MPB group, the indicators were close to the values of the FT group, but
sharply decreased in this group from 4091.6+238.41 to 3518.3+158.39 (ml) at the birth time (p<0.05). The increase
in CBV continued uniformly until the birth in the FT group.

Conclusions. 1. The calculated method of determining the circulating blood volume in the pregnancy progression
can be an additional safe way to monitoring the condition of a pregnant woman due to its convenience and non-in-

vasiveness.

2. Women who gave birth prematurely, had signs of a reduced circulating blood volume in the dynamics of preg-

nancy progression.

3. The peculiarities of the dynamics of changes in blood volume in extremely preterm and moderate preterm birth
may reflect a different causes and mechanisms of premature labor.

Key words: pregnancy, circulating blood volume, hemodilution, hypovolemia, premature birth.

Connection of the publication with planned re-
search work.

The study is performed like a part of a science
program of department of obstetrics and gynecology Ne1
Bohomolets National Medical University “Preservation
and restoration of women’s reproductive health in
conditions of rapid medical and social changes”, state
registration number 0123U100920.

Introduction.

The intrauterine fetuses development in placental
mammals, our biological species in particular, requires
the formation of an additional vascular bed and the
corresponding of circulating blood volume (CBV),
which is observed in physiological pregnancy as early
as 3-4 weeks of gestation [1, 2]. Taking into attention
the timing of the blood cells maturation and the fetus
gestation, growth due to a simple increase in the number
of blood components is impossible. CBV increases with
plasma expanding. This is a well-known phenomenon
of hemodilution, which the first signs are a decrease
in hemoglobin and hematocrit values. As a result of
hemodilution by 34-35 weeks in a healthy pregnant
woman blood volume increases by an average of 1500
ml, or 30% of the initial CBV [1, 3, 4]. Due to evolutionarily
established adaptive mechanisms, hemodilution persists
until the completion of pregnancy. The inconsistency of
these mechanisms forms the basis for the formation of
many pathological processes in obstetrics [1, 5, 6].

A difficult-to-recognize  consequence of this
inconsistency is hypovolemia. It is formed gradually,
often superimposed on the extragenital background.
It manifests itself as an increase in hemoglobin and
hematocrit, which often does not bother neither doctors
nor their patients, since it is regarded as a successful
treatment of anemia [7]. Soon, the divergence between
the CBV and the vascular space causes a pressor
response of the sino-carotide receptors [8], as a result
of which the vascular volume decreases and blood
circulation becomes centralized. This vascular reaction
is universal for both rapid and gradual development. Ac-
tually because of the gradual hypovolemic development
the early diagnostic of it signs is difficult.

The variety of CBV measuring ways today testifies to
their informative uncertainty. And also these methods
have a significant drawback regarding the possibility of
being used in obstetrics: almost all of them are invasive
[9, 10, 11, 12, 13, 14].

For example, in the direct Fick method, the difference
in oxygen uptake by arterialand venous blood of the heart
determined during its catheterization, the indirect Fick
method does not provide for cardiac catheterization, but
blood samples are required. Dilution and thermodilution
methods are based on measuring the difference in dye
concentrations or temperatures of injected intravenous
isotonic solutions. Determination of CBV by isotope
clearance requires the use of radiopharmaceuticals [15,
16].

Non-invasive methods based on photoelectric
rheoplethysmography have not become widespread,
since their accuracy depends on external factors, such
as the condition of the subject’s skin and vasomotor
reactions [9,13]. The principle of sonocardiographic
measurement of cardiac output (CO) is to determine
the volumetric blood flow through the heart structure
being studied. Transthoracic (TTS) and transesophageal
(TES) sonocardiography are used for this purpose [17].
The TES capabilities in obstetrics are quite limited.
TTS values turned out to be inaccurate due to errors
in calculating the square of the pulse wave velocity in
heart structures with complex cross-sections other
than the aortic ones [17,18]. Also, the low accuracy is
due to the methodological difficulties of continuous
monitoring of the CO. It values can distort variations in
maximum stroke volume (SV__ ) in healthy, trained, and
untrained men and women [19]. In trained individuals,
absolute SV__ values are higher for a given body size.
In addition, at different levels of load, the regulatory
limit of the heart changes, which makes it necessary
to include additional measurement points, which also
requires continuous monitoring [20]. It is clear that
these methods are not acceptable in obstetric practice,
especially when it comes to measurements obtained
under maximum load. And even high-tech modern
methods for determining the CBV are unable to show
the result if there is a need for its retrospective search.

Also questionable is the relevance of almost weekly
referral for sonocardiography of a healthy, or considered
healthy, pregnant woman. And if the patient has a
history of sonocardiographic examination, questions
naturally arise about the reasons for its appointment,
and therefore to her initial health level. That is why such
data are mostly absent in healthy pregnant women.

At the beginning of the twentieth century, a number
of European researchers developed methods for
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bloodless determination of blood circulation individual
parameters, in which noticeable results were achieved
[5]. Today, such indicators as the Kérdo vegetative index,
the Allgéwer-Burri shock index, the Hildebrandt and
Grote intersystem ratio indices, etc., are widely used.

And finally, Goran Liljestrand, a physician and
pharmacologist, secretary of the Swedish Nobel
Committee for 40 years, together with Emil Zander,
developed a way to calculate the cardiac output based
on measurements of systolic (BP ) and diastolic blood
pressure (BP ), heart rate (HR) [21, 22]. The definition of
CO by the Liljestrand-Zander formula is not exhaustively
accurate, but it is quite suitable for observations in
dynamics, as, for example, the Allgower-Burri shock
index [23, 24].

The method is based on the premise that in a healthy
person with compensated blood circulation, especially
at rest, the CBV practically corresponds to the CO.

The calculation is performed according to the
formula:

CO = 200 (BP_ — BP,)-HR / (BP_+ BP,), where BP_
and BP, are systolic and diastolic arterial pressure
parameters, HR is heart rate.

We focused on the proposed method of calculating
CO (CBV) because the reference window of hematocrit
at different stages of pregnancy is too wide (32-40%),
and finding a sensitive and non-invasive method for
diagnosing hypovolemia, especially in the first and
second trimesters of pregnancy, seems to be extremely
important.

The aim of the study.

Evaluation the effectiveness of the circulating blood
volume determination in pregnant women by calculation
method.

Object and research methods.

The study was performed on the basis of an
anonymous analysis of medical history records. CBV was
calculated in the dynamics of pregnancy development
in patients who gave birth prematurely at 22-27 weeks
— extremely premature birth (EPB — 30 medical records),
28-34 weeks — moderate preterm birth (MPB — 37 re-
cords) and after full-term delivery at 37-41 weeks (FT-
40 records). The examination included data from pa-
tients with the natural onset of singleton pregnancy
and spontaneous first birth. They did not have obesity,
underweight, excessive deviations from the average
anthropometric indicators, polyhydramnios, severe
anemia, diabetes mellitus, preeclampsia and other
hypertensive complications of pregnancy. In order to
achieve the closest possible correspondence to the
comparison, the indicators of an echocardiological
study of 12 women who were prescribed such

Mathematical and statistical processing were
performed in Microsoft Excel for Windows 10.

Research results and their discussion.

The estimated parameters of CBV close to 10-12
weeks (table 1) were similarin all groups: 3325.4+371.32;
3140.8+583.69 and 3290.6+294.62 ml (p>0.05). Also,
all of them were close to the CO value obtained by
sonocardiography in the same terms (3578.6+407.85
ml) in accordance with the Recommendations of
the Working Group on Functional Diagnostics of the
Association of Cardiologists of Ukraine and the All-
Ukrainian Association of Echocardiography Specialists
[25]. However, by 13-15 weeks, there was a decrease in
CBV in the EPB group. This group had the lowest rate
from 19-22 weeks compared to the MPB and FT groups
— 3696.74249.14; 4039.2+583.34 and 4065.6+416.34
(ml), respectively (p>0.05). The vast majority of infants
in the EPB group were born at around 27 weeks. At this
time, the average estimated maternty CBV in the EPB
group was less by 250-400 ml from the values of the
MPB and FT groups. In the EPB group, it gradually lagged
behind the values in the MPB and FT groups. In the MPB
group, with the progression of pregnancy, the indicator
was close to the values from the FT group, but it sharply
decreased from 4091.6+£238.41 to 3518.3+158.39 (ml) in
terms of childbirth (p<0.05). The gradual growth of CBV
in FT continued until the timely completion of pregnancy
by physiological delivery. Taking attention neither into
course of childbirth, nor the mother and the newborn
anthropometric indicators, nor the condition of the new-
borns at the birthtime, based just on the calculations
of the maternal CBV, it is possible to see the unequal
dynamics of the growth of CBV in the examination
groups. Such dissimilarity of dynamics may indicate
different causes and mechanisms of preterm birth in
the EPB and MPB groups. The following percentages
of change in CBV from baseline further illustrate this
assumption. Especially since we can see even the lack
of CBV growth in the early stages in the EPB group
(table 2).

This material also reflects the gradual growth of CBV
in pregnant women of all groups. However, in the EPB
group, the growth rates, despite the uniformity, are
2-2.5 times less than those in the MPB and FT groups.
That is, pregnant women who subsequently born an
extremely premature babies had a reason that led to a
slow increase in CBV. And as for the significant decrease
in blood volume by the time of delivery in women of the
MPB group, we can assume two explanations. The first is
the already mentioned various causes and mechanisms

Table 1 - Calculated parameters of CO
in progress of pregnancy

an examination for various reasons, but the

conclusions indicate the absence of pathology, Preg?\xgl:ﬁrms EPE (n=30) MPB {n=37) FUiie=2)
were used. 10-12 3325,4+371,32 | 3140,8+583,69 | 3290,6+294,62
CBV values were calculated from the moment |13-15 3252,24322,94 | 3384,1+377,31 | 3513,5+396,47
of registration until the onset of labor based on the |16-18 3680,8+404,61 | 3510,4+238,17 | 4016,2+261,96
parameters of blood pressure and heart rate. These |19-22 3696,7+249,14 | 4039,2+583,34 |4065,6+416,34#
parameters were displayed in outpatient records |23-26 3705,5+388,12 | 4002,4+463,55 | 4107,0+519,53
during a visit to the doctor. To calculate the value |[;7.3¢ 3810,5+383,49 | 4091,6+238,41* | 4048,2+173,70#
of CO in pregnant women, the Liljestrand-Zander [31.34 B 3518,3+158,39* | 4229,7+386,97

formula was used, the results were grouped by

35 and more - -

4271,0+232,06"

gestational age and compared using the methods
of variational and alternative analysis.

Notes: * — probable decrease compared to the previous indicator; *— probable
increase from baseline
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Table 2 — Changes of CBV from
the early pregnancies terms

consequences in the mother and child further life.
At the same time, reports on the magnitude and

timing of the onset of growth of CO/CBV in healthy

pregnant women are contradictory [6]. To overcome
contradictions, there is a need for guaranteed safe

and universally achievable ways to determine the

BCC. Many modern methods have not yet become

widespread precisely because of their high-tech. For

example, the technology of non-invasive continuous

measurement of blood pressure (CNAP) and cardiac

Preg?ﬁgglst)erms EPB (n=30) MPB (n=37) | FT (n=40)
1315 2,2% ** 8,0% 6,8%
16-18 10,7% * 11,8%* 22,1%
1922 11,2% ** 28,6% 23,6%
2326 11,4% " 27,4% 24,8%
27-30 14,6% ** 30,3%* 23,0%
31-34 - 12,0% 28,5%
35 and more - - 29,8%

output (CNCO) [3]. Recently, Austrian researchers [26]

Notes: #— probability compared to MPB; * — probability compared to FT.

of premature birth in the EPB and MPB groups, and the
second is that among the newborns from the MPB group,
there may be a significant proportion of those with signs
of growth retardation. The combination of prematurity
with fetal growth retardation further aggravates the
neonatal prognosis, but it is beyond the scope of our
report.

We attribute the lack of statistical certainty in the
comparison of some group indicators to numerous
external factors, among which we primarily take into
account anthropometric differences between women.
Hemodynamic parameters differ in women of different
constitutions, for the same reason CBV is expected to
differ [5]. Therefore, the calculated determination of
CBV seems to be an individual way of monitoring the
dynamics of pregnancy progression, which does not
contradict the provision on the growth of CBV in all
healthy pregnant women.

Understanding the patterns of changes in cardiac
output and other hemodynamic parameters in
healthy pregnant women and simple control of their
manifestations will allow earlier and more accurate
detection of deviations in the pregnancy progress that
arise due to impaired adaptation of the cardiovascular
system, and in turn — to weaken the negative

DOI 10.29254/2077-4214-2024-4-175-409-417
YK 618.2/.3-071:616.151.1
Jleyw C. C., BimoecoKuli A. M.

published the results of a comparison of cardiac output
values in newborns, calculated using the Liljestrand-
Zander formula and by measuring the electrical resistance
of tissues — bioimpedance monitoring. The result of the
comparison was the conclusion that it is possible to
determine cardiac output in a cost-effective and easily
feasible calculation method if other non-invasive methods
are not available or the feasibility of their use, in particular
as in childbirth, is limited.

Conclusions.

1. The calculated method of determining the
circulating blood volume in the pregnancy progression
can be an additional safe way to monitoring the
condition of a pregnant woman due to its convenience
and non-invasiveness.

2. Women who gave birth prematurely, had signs of
a reduced circulating blood volume in the dynamics of
pregnancy progression.

3. The peculiarities of the dynamics of changes
in blood volume in extremely preterm and moder-
ate preterm birth may reflect different causes and
mechanisms of premature labor.

Prospects for further research.

If we consider hypovolemia as an unfavorable back-
ground for the premature labor, then the next important
issue is the formation of this background and ways to
counteract it at the preconception stage.

HEIHBA3MBHWM CNOCIE OBYMUCNEHHA OB’EMY LIMPKY/TIOKOYOI KPOBI Y BATITHUX

HauioHanbHMit meauyHuit yHiBepcuteT imeHi 0.0.boromonbusa (m. Kuis, YKpaiHa)

leushs9@gmail.com

dizionoziyHa 2emoountoyia cynposooxye nepebie sciei sazimHocmi, dodaryu woHalimeHwe 30% o06’emy

Kposi 8 YupKynaayii. B ocHosi 6azambox namosoe2iyHux rnpoyecie 8 aKywepcmsi Aexums 2irnososnemis K HacniooK
HedocmamHbeoi 2emoduntoyii. Moxcausocmi diaezHoCmMuKU 80a1eMIYHUX MOPYyWeHb 8 aKywepcmasi obmexceHi Yyepes
iHea3usHicmb Memodis. Mema 00CniOMeHHA: OUiHUMU edeKkmuUBHiCMb POo3PAXyHKOB020 Crocoby 8U3HAYEHHS
06°eMy UUPKYOHOYOT KPOBi y 8a2imHUX.

JlocnioxeHHA 8UKOHAHO Ha Midcmasi aHanizy medu4yHoi 0okymeHmauyii. O64ucneHo OLIK 8 QuHamiyi po3sumeky
8a2imHoCcmMi y NauieHMoK, w0 HapPoOUsU 8 eKCMpPemMasabHO neped4yacHux mepmiHax (22-27 muxcHie — 30 06MiHHUX
Kapm), nicas paHHIX nepeo4yacHuUx nonoeie (28-34 muxcHi — 37 Kapm) ma nicas C80EYACHUX M07102i8 8 MepMiHax
37-41 muxHie — 40 kKapm. [Jo obcmexceHHA 00bupanu 0aHi poldinb i3 Nepwumu CaMOYUHHUMU OOHOMMAIOHUMU
10/102aMu, 3 HEOOMAMEHUM AKYyWepCbKUM Ma COMAmMU4YHUM aHAMHe30M. 3a ghopmynoto JlineecmpaHoa-LlaHoepa
obyucntosanu seauyuHy OLIK y eazimHux.

Mapamempu OLIK 8 mepmiHax 10-12 muxcHie 6ynau nodi6Humu e ycix 2pynax: 3325,4+371,32; 3140,8+583,69 ma
3290,6+294,62 mn. Po3paxyHkose 3HayeHHA OLIK sazimHux 2pynu EIIT siocmasano 6i0 3HavyeHs 8 epynax P ma
Cll exce 8i0 mepmiHy 13-15 muxcHie. B epyni P11 nokasHuk 6ye 6au3bKum 00 3HayeHs 2pynu Cl1, 00HaK 8 mepmiHax
HapodxceHHs dimeli yiei epynu pizko 3HU3uecA 8i0 4091,6+238,41 do 3518,3+158,39 (mn), p<0,05. 3pocmaHHsa OLIK
8 epyni CI1 8idbysasioce pisHOMipHO 00 mepMiHy rosoeais.
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BucHoeku. 1. Po3spaxyHkosuli croci6 eusHa4yeHHs 06°eMy UUPKY/IOYOi Kposi &8 npoueci npozpecysaHHs
sazimHocmi moxce 6ymu 0o0amkosum be3neyHuUm criocobom KOHMPOsIH CMAHY 8a2iMHOI 3a805KU c80ili 3py4YHocmi

ma HeiHeasusHocmi.

2. PoOinni, ujo Hapoduu neped4yacHo, 8 OUHAMIUI Mpo2pecyB8aHHA 8a2iMHOCMI MasU 03HAKU 3HUXEeH020 06’emy

UUPKYI0KYOI Kposi.

3. Ocobnusocmi OUHAMIKU 3MiHU 0B6’eMy Kpo8i rnpu ekcmpemasabHO neped4YdacHUX ma PAaHHIX nepedvyacHuUx
10/71020X MOXYMb 8i006paxcamu pi3Hi Npu4yuHU U MexaHi3mu po38umky rnepeoyacHoi nosn02080i disabHoOCM.

Knrouoesi cnoea: sazimHicme, 06°em LUPKYAHOKYOT KPOBI, 2eMOOUIOYiSA, 2iM080aAEMIS, NepedYacHi nosoau.

3B’A30K nyb6aiKauii 3 nnaHOBMMM HayKOBO-AOCAIA-
HUMK poboTamu.

LocnigeHHA BUKOHAHO B paMKax HayKoBOi nporpa-
MU Kadegpu akywepcTsa Ta rinekonorii Nel HauioHanb-
HOro megmyHoro yHisepcutety imeHi 0.0. boromonbuA
«36epexeHHA Ta BiAHOB/MIEHHA PEenpoAyKTUBHOrNO 340-
poB’A KIHOK B yMOBax LUBUAKUX MeEAWMKO-COLLianbHUX
3MiH», HOMep AeprKaBHOi peecTpauii 0123U100920

Bcryn.

BHYTpPilWHbOYTPO6HMIA cnocib po3BMTKY NaaLeHTap-
HWX CCaBL,iB, Haworo 6ioNoriYHOro BUAY 30Kpema, BUMa-
rae popmyBaHHA 40AATKOBOrO CYAMHHOrO pycna M Big-
nosigHoro Momy o6’emy umpkyntotouoi kKposi (OLK), wo
npu isionoriyHin BariTHOCTi cnoctepiratoTb BXKe 3 3-4
TUXKHA recTauii [1, 2]. 3BaKyoumn Ha TePMiHM A03PiBaHHSA
bopMeHUx enemeHTiB i BUHOLWYBAHHA NA0A4a, 3@ paxy-
HOK NpoCTOro 36inblWEHHA KifIbKOCTi CK/Iag0BUX KPOBI
3pocTaHHA Hemoxnmee. OLK 36inbliyeTbca 3aBASKK
po3BefeHHI0 nnasmu. Le 3aranbHOBigOMe ABuLie re-
MOAMNAIOLIT, NePLMMM O3HAKAMM AKOI CTAOTb 3HUXKEHHA
remorniobiHy i rematokpuTy. BHacnigok remoauniouii y
3[,0p0BOI BariTHOI 40 TepMiHy 34-35 TUKHIB 06’eM KPOBI
3pocTae nepeciyHo Ha 1500 ma, abo 30% noyaTKOBOroO
OUK [1, 3, 4]. 3a paxyHOK eBO/IOLINHO HANaroaKeHnx
a[anTaliiHUX MexaHi3miB remoanntouia 36epiraeTbes
[0 KiHUA BariTHOCTI. Hey3roaKeHictb LMX MeXaHi3mis
CKnagae ocHoBy ¢opmyBaHHA 6araTbox MATONOTMYHMX
npougecis B akywepcTsi [1, 5, 6].

CKNnagHMM ANna po3ni3HaBaHHA HACAIAKOM TaKOi He-
y3roayeHocTi € rinosonemis. PopmyeTbca BOHA MOCTY-
NOBO, YaCTO HAKNAJAETbCA HA EeKCTpareHitasbHe T/0.
Mpossnse cebe 3pOCTaHHAM NMOKA3HMKIB reMornobiHy Ta
reMaToKpUTYy, WO 34e6iNbloro He HaCTOPOIKYE aHi Nika-
piB, aHi iX MALIEHTOK, OCKINIbKM PO3LLIHIOETLCA AK YCMilL-
He NikyBaHHA aHemii [7]. HeBAOB3i HEBIANOBIAHICTb MiXK
OLK Ta cyaMHHMM NPOCTOPOM peani3yeTbCA NPecopHO0
peakKLUi€lo Bif, peLenTopiB CiHO-KapoTUMAHOI 30HM [8],
BHACNIAOK YOro CyAUHHUIA 06’€M 3MEHLLYETbCA, KPOBO-
obir ueHTpanisyeTbca. Taka cyaAnHHa BignoBiab yHiBep-
CafibHa AK ANA CTPIMKOro, Tak i ANA NOCTYMOBOro pos-
BUTKY nogin. Came nNocTynoBiCTb PO3BUTKY rinoBonemii
YCKNAAHIE AiarHOCTMKY PaHHIX O3HAK 3MeHweHHA OLLK.

Po3maitta cnocobis BumiptoBaHHA OLIK Ha cboroa-
Hi CBigYNTb NPO iX iIHPOPMATMBHY HEMEBHICTb. A TAaKOX
Ui MeToau MaloTb iCTOTHUM HeAONiK WOoAO MOXK/IUBO-
cTi 6yTM BMKOPUCTAHUMM B aKyLLUEPCTBI: NPAKTUYHO BCi
BOHM iHBa3uBHiI [9, 10, 11, 12, 13, 14].

[o npuknagy —y npamomy metoai Pika Bu3HayatoTb
Pi3HULIIO NOMMHAHHA KWUCHIO apTepiasibHOK | BEHO3-
HOO KPOB't0 cepLA Npu MOro Katetepusalii, HenpaAMMUi
meToa dika KaTeTepumsalii cepusa He nepeabavae, npote
3pas3Ku KpoBi NoTPibHI. JuntouiiiHi Ta TepmoguntoLiHI
MEeTOAM FPYHTYIOTbCA Ha BUMIPIOBAHHI Pi3HULL KOHLEH-
Tpaui papbHMKiB abo TemnepaTyp BBEAEHUX AOBEHHO
i30TOHIYHUX pO34nHiB. BusHaueHHAa OLK 3a isoTonHUMm

KNnipeHcom notpebye BMKOpPUCTaHHA pagiodapmnpena-
paris [15, 16].

HeiHBa3nBHIi meToau Ha OCHOBI (GOTOENEKTPUYHOI
peonneTtuamorpadii He Haby M NOLWMPEHHSA, OCKINbKK iX
TOYHICTb 3aN€XMUTb Bif 30BHILIHIX YAHHWKIB, HANPUKAAL,
CTaHy LWKipK 06CTEXYBAHOro, BAa3OMOTOPHUX PeaKLil
[9,13]. MpuHUMN coHOKapAaiorpadiyHOro BMMIpHOBAHHSA
cepueoro Bukuay (CB) nonsarae y BU3Ha4YeHHi 06’emHo-
ro KPOBOMAMHY Yepes A0CNiAKYBaHY CTPYKTYpy cepLs.
[Nna uboro BUKOPMUCTOBYIOTLCA TpaHcTopakanbHa (TTC) i
TpaHce3odaranbHa (TEC) coHokapaiorpadis [17]. Mox-
nueocTi TEC B akylLepcTBi 40CUTb 06MexKeHi. [NoKa3HUKM
TTC BMABUAWUCA HETOYHUMMU Yepe3 NoxMbKu obumcneH-
HA KBapaTy LWBMAKOCTI NyAbCOBOI XBWUAI Y CTPYKTYypax
cepuA 3i CKMAgHMMKU nepepisamu, BiAMIHHMX Bif aop-
TanbHMx [17, 18]. TakOXK HEBMCOKA TOYHICTb 0bymoB/e-
Ha METOAMYHUMU TPYLHOLWAMKN 6e3nepepBHOro MOHITO-
puHry CB. 3HauyeHHA CB MOXyTb CNOTBOPHOBATH BapiaLil
MaKcumasnbHoro yaapHoro o6’emy (YO_ ) y 3m0posumx,
TPEHOBAHUX i HETPeHOBAHWUX YOJOBIKIB i XiHOK [19].
Y TpeHoBaHWx oci6 abcontoTHi 3HaveHHa YO 6inbu
BMCOKi ANnAa AaHOro po3mipy Tina. [lo Toro X Ha pisHMX
PiBHAX HaBaHTAXXEHHA 3MIHIOETbCA PEryaaTopHa meXa
cepus, Wo pobutb HeObXiAHMM BKAOYEHHA [,0AATKOBUX
TOYOK BMMIPIOBAHHA, LLLO TaKOX BUMarae besnepepsHo-
ro MoHiTopuHry [20]. 3po3ymino, Lo BKasaHi cnocobu
MaJIONPUIAHATHI B aKyLIepPCbKii npaktuui, Tum Ginblue,
KO/IM MOBa BeLEeTbCA NPO BUMIPKU, OTPUMaHI Nig, MaKcK-
MaNIbHUM HaBaHTAXEHHAM. | HaBiTb BUCOKOTEXHONOTIYHI
CyyacHi meTtoan BM3HauyeHHA OLIK HecnpomorKHi moka-
3aTW pe3ynbTaT, AKWO BUHWUKAE HEOBXiAHICTb Moro pe-
TPOCMEKTUBHOIO MOLLYKY.

TaKOXX CYMHIBHa JOPEYHICTb Ma/Io He LLLOTUXKHEBOTO
CKepyBaHHSA Ha cOHOKapaiorpadito 340poBoi, abo Takoi,
LLLO BBAXKAETbCA 340POBOI0, BAriTHOI. A AKLLO B aHaMHe3i
Yy NAUEHTKM € COHOKapAaiorpadiyHe obCTEKEHHS, npwu-
POAHO BUHWKAOTb MUTAHHA CTOCOBHO NPUYMH Oro Npu-
3HAYeHHSA, BiaTaK — A0 il NOYaTKOBOro piBHA 340pOB’S.
TobTO y 340pOBUX BariTHUX TaKi AaHi 34e6inbworo Bia-
CYTHi.

LLle Ha noyaTky XX CTONITTA HM3KOI EBPOMENCHKMX
OOCNIAHMKIB po3pobasannca cnocobm 6e3KpOoBHUX BU-
3HaYeHb OKpPeMMX NapameTpiB KPoBoobiry, B Homy 6ynu
[OCATHYTI NOMITHI pe3ynbTati [5]. Ha cborogHi wmpoko
B)KMBaHIi TaKi NOKa3HMKMU, K BeretaTMBHUM iHaeKkc Kérdo,
WwoKoBuit iHaeKc Allgéwer-Burri, iHAEKCU MiXKCUCTEMHUX
cnisBigHoweHb Hildebrandt’a i Grote, Towo.

| 3pewToto TepanesT i GapmaKosior, cekpeTap ynpo-
noBX 40 pokiB WwBeacbkoro HobeniBcbKoro Komitety
MopaH Ninbectpana (Goran Liljestrand) cninbHo 3 Emi-
nem LaHgepom (Emil Zander) po3po6bus cnocib pospa-
XYHKY XBUANHHOTO obcary cepus (XOC) Ha nigcTasi BUmi-
piB cucToNiYHOrO (ATC) Ta AiacToNIYHOro apTepiasbHOro
TUCKY (ATA), YyacToTu cepueBmnx ckopoyeHs (YCC) [21, 22].
BusHayeHHa XOC 3a popmynoto flinbectpaHaa-LlaHaepa
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He BMYEPrHO TOYHE, OAHAK LiIKOM npuaaTtHe Aaa cno-
CTeperKeHb y AMHAMILi, TaK CaMo AK, HanpuKaag, LWOKo-
BUI iHaeKc Anresepa-byppi [23, 24].

Cnoci6 rpyHTYeTbCA Ha MOJIOXKEHHI, WO Yy 340p0BOI
NOAMHM 3 KOMMNEHCOBaHUM KpoBoobirom, ocobnmso B
cTaHi cnokoto, OLK npakTnyHo Bignosigae XOC.

Po3paxyHOK BUKOHYETbCA 32 popmy/oto:

XOC = 200 (AT, - ATA)-‘-ICC / (ATC+ATA), fe AT i AT,
— MapameTpu CUCTONIYHOTO Ta AiacTONIYHOrO apTepiaib-
HOro TUTCcKy, YCC — yacToTa cepLeBmX CKOPOYEHb.

MU 3ynMHMAKCA Ha 3anponoHOBaHOMY cnocobi 06-
uncneHHa XOC (OLK), ockinbku pedepeHTHe BiKHO re-
MATOKPUTY B Pi3Hi TEpMiHW BariTHOCTI HAaATO LUMpPOKe
(32-40%), i BigHaMAEHHS 4YyTIMBOTO i HEiHBA3MBHOTO
MeToAy AiarHOCTUKM rinoBosiemii, ocobnmeo B | Ta Il Tpu-
MeCTpax BariTHOCTI, YABNAETbCA BKPAW BaXK/ANBUM.

MeTta gocnigeHHs.

OujiHNTM eeKTUBHICTb PO3PaxyHKOBOrO cnocoby Bu-
3Ha4yeHHA 06’eMy LIMPKYNOOYOI KPOBI Y BariTHUX.

O6’eKT i meTOAU AOCNIAXKEHHA.

JocnigykeHHA BMKOHAHO Ha nNiAcTaBi AHOHIMHOro
aHanisy meguyHoi AoKymeHTauii. byno obumcneHo OLLK
B AMHAMIL PO3BUTKY BAriTHOCTI Y MALLIEHTOK, WO Hapo-
ANAW NepeayacHO B TepMiHax 22-27 TUXKHIB — eKcTpe-
ManbHO nepeayacHi nonorun (EMM, nokasHuku 3 30 06-
MIHHWUX KapT), 28-34 TUXKHI — paHHi NepeaYacHi nonoru
(PN, 37 kKapT) Ta nicns CBOEYaCHMX NOMOriB B TepMiHax
37-41 tvkHiB (CN, 40 KapT). [lo 06CTEKEeHHS BKAOYAAU
OaHi poainb i3 NpUPOAHMM HACTAaHHAM O4HONANIAHOT Ba-
rTHOCTI Ta CAMOYMHHUMM NEPLUMMUN NoNoramu. BoHu He
Manu OXWMPIHHA, HEAOCTAaTHbOI Macu Tifla, HAAMIPHUX
BiAXW/IeHb Big, cepefHiX aHTPONMOMETPUYHUX MOKA3HU-
KiB, 6baratoBOAAA, aHEMIi BAaXKKOrO CTYMeHs, LlyKpOBOroO
niabety, npeeknamncii Ta iHWKWX FiNEPTOHIYHUX YCKNAA-
HeHb BariTHOCTI. 3apagM AOCATHEHHA AKHANGAMNKYOI
BiANOBIAHOCTI A0 MOPIBHAHHA 3a1y4eHO MOKA3HUKM
€X0KapAioNnoriyHoro AocnigKeHHa 12 }KiHOK, AKMM 3 pi3-
HUX NPUYUH BYN0 NPU3HAYEHO TaKe OOCTEXKEHHS, ane y
BMCHOBKAX BKA3aHO Ha BiACYTHICTb NaToAOrii.

Tabnuua 1 — PospaxyHkosi napameTpu OLK (XOC)

BennunHu XOC (OLK) obumcneHo Big TepmiHiB npu-
MHATTA Ha 00K 40 CamMOro pPo3poAsKeHHA Ha nigcTasi
napametpiB AT Ta YCC. Ui napameTpu Bigobparkanuca
B OBMIHHMX KapTax KOXKHOI NaLieHTKM nig 4ac siasigy-
BaHHA NikapA ambynaTopHoi naHku. 3a ¢opmynoto Jli-
NbecTpaHaa-LlaHaepa obuncntoBanm sennumHy XOC vy
BariTHMX, OTPUMAHI pe3yabTaTu rpynysaan BianNoBigHO
TepMiHam BariTHOCTI i NOpPiBHIOBanM ix 3a JONOMOroto
MEeTOZiB BapialiMHOro Ta anbTepHAaTUBHOIO aHanisy.

MaTtemaTMyHa i CTAaTUCTMYHA O0O6pPoOKa oOTpuUma-
HUX OaHWX BMKOHaHa B nporpami Microsoft Excel gns
Windows 10.

Pe3ynbraty gocnigKeHb Ta iXx 06roBopeHHs.

PospaxyHkosi napametpm OLIK B TepmiHax mix 10
Ta 12 TMRHAMKM Byan nogibHumm y Beix rpynax (ra6am-
ua 1): 3325,4+371,32; 3140,8+583,69 Ta 3290,6+294,62
(mn), (p>0,05). Takox BCi BOHWM bynn 6aM3bKi 40 3Ha-
yeHHA XOC, oTpMmaHoro npu coHokapaiorpadii B Takmx
camux TepmiHax (3578,6+407,85 mn) BianosigHo go Pe-
KOMeHAaLi poboyoi rpynu 3 dyHKLiOHaNbHOT giarHoc-
TUKM AcouiaLii Kapaionoris YKpaiHuM Ta BceyKkpaiHcbKoi
acouiauii daxisuiB 3 exokapaiorpadii [25]. MpoTe BXKe
00 13-15 TuXKHA no3Haunnoca ameHweHHA OUK B rpyni
EMNM. 3 19-22 TUKHA B Uil rpyni NOKasHMUK ByB HaMHUXK-
4MM Yy NopiBHAHHI 3 rpynamum PMNM 1a CM—3696,7+£249,14;
4039,2+583,34 Ta 4065,6%416,34 (mn) signosigHo
(p>0,05). MNepeBakHa b6inbLwicTb aiten B rpyni ENM Hapo-
Annacs B TepMiHi 6113bKo 27 TUKHIB. Ha el TepmiH ne-
peciyHnin po3paxyHkosuii OLK BariTHux rpynu EMM 6ys
MeHLWKnI Ha 250-400 mn Big, 3HayeHb rpyn PMM Ta CMN.
Po3paxyHkoBi 3HavyeHHA OLK BariTHMX B rpynax nokasa-
N1 piBHOMIipHe 3pocTaHHA. B rpyni EMMN BoHO nocTynoso
BiZiCTaBano BiA 3HauYeHb B rpynax PMM ta CM. B rpyni PN
3 MporpecyBaHHAM BariTHOCTIi MOKa3HUK 6yB 61U3bKUM
00 3HayeHb 3 rpynu Cl, oaHaK B TepMiHax HapOAKeH-
HA faiTel uiei rpynu pisko 3HM3mMBCA Big 4091,6£238,41
00 3518,3+158,39 (mn), p<0,05. PiBHOMipHE 3pOCTaHHSA
OLK B CIN npoaoBKyBanoca 40 CBOEYACHOIO 3aBEpLUEH-
HA BariTHocTi ¢isionorivHumm nonoramm. He TopKato-

yncb nepebiry Nosorie, PpOCTO-BaroBUX NMOKasHMKIB
MaTepiB i HOBOHAPOAKEHWUX, aHi CTaHy AiTel Ha

4Yac HapPOAKEHHSA, Ha NiACTaBi AMWeE PO3PaxyHKIB

TepMiH (TUXHI) EMNM (n=30) PN (n=37) Cn (n=40)
10-12 3325,4+371,32 | 3140,8+583,69 | 3290,6+294,62
13-15 3252,2+322,94 | 3384,1+377,31 | 3513,5+£396,47
16-18 3680,8+404,61 | 3510,4+238,17 | 4016,2+261,96
19-22 3696,7+249,14 | 4039,2+583,34 |4065,61416,344#
23-26 3705,5+388,12 | 4002,4+463,55 | 4107,0+519,53
27-30 3810,5+383,49 | 4091,6+238,41* | 4048,2+173,70#
31-34 - 3518,3+158,39* | 4229,7+386,97
35 i 6inble - - 4271,0+232,06"

MpumiTtkK: *- BiporiaHe 3HUKEHHA NOPIBHAHO 3 NOMNepesHIM NOKasHUKOM; -

BipOFi,CI,He 3POCTaHHA I'IOpiBHﬂHO 3 MNO4YAaTKOBUM MOKA3HMKOM.

Tabnuusa 2 — 3miHmn OLK Big paHHix TepmiHiB BariTHOCTI

TepmiH (TUKHI) EMMN (n=30) PMMN (n=37) CM (n=40)
13-15 -2,2% #* 8,0% 6,8%
16-18 10,7% * 11,8%* 22,1%
19-22 11,2% #* 28,6% 23,6%
23-26 11,4% ** 27,4% 24,8%
27-30 14,6% ** 30,3%* 23,0%
31-34 - 12,0% 28,5%
35i6inbwe - - 29,8%

Mpumitku: - BiporigHa sigmiHHicTb Big PMM; *- BiporigHa BigmiHHicTb Big CIM.

OLK BariTHUX MoXemMo 6a4nTN HeCXOXKY AUHAMIKY
3pocTaHHs OLLK B rpynax ob6cTexkeHHs. Taka Hecxo-
KiCTb AMHAMIKM MOMKe BKA3yBaTW Ha Pi3Hi Npuyn-
HW 1 MeXaHi3MW pPO3BUTKY NepeayacHUX Nosoris y
rpynax EMM Ta PMMN. HaBegeHi HUXKYe MOKA3HUKK
BiACOTKIB 3mMiHM OLLK nopiBHAHO 4O Mo4YaTKOBMX
3HaYeHb [0AATKOBO iNIOCTPYIOTb AaHE MPUMYLLEH-
HA. Tum 6inbwe, WO MU MOXKemMo 6aUnTK HaBiTb
BiACYTHICTb 3pocTaHHA OLK B paHHix TepmiHax B
rpyni EMM (tabaunusa 2).

JaHunit maTepian Takox Bigobparkae nocryno-
BiCTb 3pocTaHHA OLK y BariTHMx BCix rpyn. OgHak
y rpyni EMMN BennymnHm npmpocTty, nonpu pisBHomip-
HiCTb, y 2-2,5 pa3u meHLWi 3a Taki B rpynax Pl Ta
CIM. To6T0 y BariTHMX, WO B NOAANbLIOMY HaPOAUAN
eKCTpeMasibHO HefoHOLWeHUX AiTel, byna npuuum-
Ha, WO 3ymMOBMAa ynoBinbHeHe 3pocTaHHA OLK. A
LLOA0 3HAYHOTO 3MEHLUEHHA NPUPOCTY MacK KpPOoBi
[0 4vacy noaoris y BaritHux rpynu P, moxxemo
NPUNYCTUTW [Ba BapiaHTM NOACHeHHsA. lNepwe —
B¥Ke 3rafjaHi pi3Hi NPUYMHM 1 MEXaHI3MM PO3BUTKY
nepeayacHux nonoris B rpynax EMM ra PMM, a gpyre
— cepen, HOBOHapoAKeHux 3 rpynu PN moxKe 6yTn
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3HaYHA YacTMHA TaKMX, WO MalTb O3HAKM 3aTPUMKMU
pocty. lNoegHaHHA HEAOHOLEHOCTI i3 3aTPMMKOIO POCTY
naoAa AoLAaTKOBO 06TAXKYE HEOHATaIbHUIA MPOTHO3, ane
Le BUXOANTb 33 PaMKM HALIOro NOBiAOMIEHHA.
BigCyTHICTb CTAaTMCTMYHOI BipoOrigHOCTI Npu nopis-
HSIHHI 4EKOTPUX TPYMNOBUX MOKA3HMKIB MW MOB’A3YEMO
3 YNC/IEHHMMM 30BHIWHIMK daKTopamu, cepes, AKUX B
nepuwy 4Yepry 3Ba*KYEMO Ha aHTPOMOMETPUYHI BiAMiH-
HOCTI MiX BariTHUMK. MNapameTpu remoanHamikn Big-
Pi3HAIOTLCA Y Pi3HMX 38 KOHCTUTYLLIEIO BariTHWX, 3 LLET XK
NPUYMHM OYiKyBaHO BiapisHAeTbea OLK [5]. Tomy po3spa-
XyHKoBe BM3HayeHHA OLUK yABnaeTbca iHAMBIAYanbHMUM
cnocobom cnocTeperkeHHn 3a AMHAMIKOI NporpecyBaH-
HA BariTHOCTI, WO He BCTYMNa€ y NPOTMPIYYA 3 NOJIOMKEH-
HAM Npo 3pocTaHHA OLLK y BCiX 340p0OBMX BariTHUX.
Po3ymiHHA 3aKOHOMIipHOCTElM 3MiHW CepLeBoro Bu-
KMAy Ta iHWWX reMogNHAMIYHMX MapaMeTpiB y 340POBUX
BariTHUX | HECKNAAHWI KOHTPOAb iX NPOABIB 403BONUTH
paHille 1 ToYHille BUABAATM BiAXUNEHHA B nepebirosi
BariTHOCTI, WO BMHMKAOTb Yepes nopyLleHy aJanTaw,ito
cepLeBo-CyAUHHOI CUCTEMU, | B CBOLO Yepry — nocnabnio-
BaTM HEraTMBHI HACNIAKM Y NOSANLLUIOMY XKUTTI maTepi i
ONTUHW. MpKU LbOMY NOBIAOMIEHHA NPO BE/INYMHY i Tep-
MiHM noYaTky 3pocTaHHa XOC/OLK y 340p0BMX BariTHMX
cynepeunmsi [6]. Ana nogonaHHA NpoOTUPiIY HeobXiaHi
rapaHTOBaHO 6e3neyHi M NMOBCIOAHO AOCAMKHI Cnocobu
BM3Ha4veHHA OLLK. Barato fKi cyyacHi cnocobu gotenep
He Haby/M NOWMPEHHA came Yepes CBOK BUCOKY TEXHO-
NorivHicTb. Hanpuknag, TexHonoria HeiHBasuMBHOro 6es-
nepepBHOro BUMipHOBaHHSA apTepianbHoro Tucky (CNAP)

Ta cepuesoro Bukuay (CNCO) [3]. HewopaBHo aBcTpili-
CbKi AoCNigHMKK [26] onpuatogHUAKN pe3ynbTaTi nopis-
HAHHA Y HOBOHAPOAXKEHNX BE/IMYMNH CEPLEBOrO BUKMAY,
obuncneHux 3a dopmynoto JlinbectpaHaa-LlaHaepa Ta
LNAXOM BUMIPIOBAHHA €/1eKTPUYHOIO0 ONOpYy TKAHWUH —
6ioimneaaHCHOro MoHITOpUHry. MigcyMKOM NOPiBHAHHA
CTaB BUCHOBOK MPO MO/IMBICTb BUSHAUYEHHA CEPLEBOTO
BUMKUAY €KOHOMIYHO e(dEeKTUBHMM Ta NEerko 34iACHEH-
HMM PO3pPaxyHKOBMM CNOCOBOM, AKLLO iHLWi HEiHBA3UBHI
MeToAN HeAoCTYNHi abo AOUiMbHICTL iX 3aCTOCYBAHHSA,
30Kpema K y nosiorax, obmexeHa.

BuUcHOBKM.

1. Po3paxyHKoBMIA cnocib BM3HauyeHHA 06’emy uu-
PKY/IOIOYOi KPOBi B NpoLeci NnporpecyBaHHA BariTHOCTI
MoKe ByTV A04aTKOBUMM 6e3neyHnUMm cnocobom KOHTP-
OJ1t0 CTaHy BariTHOI 3aBAAKN CBOIl 3pYYHOCTi Ta HeiHBa-
3MBHOCTI.

2. Poginni, wo HapogmMau nepeayacHo, B AMHAMI-
Li nporpecyBaHHA BariTHOCTI Ma/an O3HAKM 3HWMKEHOTO
06’eMy LMPKYNIOHOYOT KPOBI.

3. OcobausocTi AMHAMIKM 3MiHM 06’emy KpoBi npwm
EeKCTPeMaslbHO MepefyacHMX Ta PaHHIX nepeavyacHUx
nonorax MoXyTb BifobparkaTu pi3Hi NPUYMHK I mexa-
Hi3MM PO3BUTKY NepeavacHOi N0A0roBoi AiANbHOCTI.

MepcnekTMBM NOAANbLUNX AOCNIAMKEHD.

AKWO po3rnagaty rinoBosemito AK HecnpuATauBe
T/I0 PO3BUTKY NepeayacHOoi N00roBoi AiANbHOCTI, TO Ha-
CTYMHUM BAXK/MBUM MUTaHHAM BbayaeTbcA came ¢dop-
MYBaAHHSA LUbOro TNa i WAAXM NpoTuaii Momy Ha NpPeKkoH-
uenuinHomy eTani.
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HEIHBA3VBHUM CNOCI6E OBYUC/IEHHA OB’EMY LIUPKY/TIOIOYOT KPOBI Y BATITHUX

Neyuw C. C., BitoBcbKuii f. M.

Pestome. 3pocTaHHA 06’eMy LIMPKYIOHOYOT KPOBi y BariTHUX PO3MOYMHAETLCA 3 3-4 recTaliMHOro TUXKHA, i 0
TepMiHy 34-35 TnxKHiB 06’em KpoBi 36inblyeTbea npmnbansHo Ha 1500 ma, abo Ha 30% Big novaTkosoro. HegoctaTHA
remoguntoLis peanisyeTbCcs rinoBoseMieto, 3aKNaAatoum NiarpyHTa 6araTbox NaToNOrNYHUX MNPOLIECIB B aKyLLIEpPCTBI.
BinbLwicTb meToAiB AiarHOCTUKM rinoBoAEMIi ManonNpuaaTHI ANA aKylwepcTBa Yepes CBOK iHBA3MBHICTb.

Mema 0ocnidxeHHA: ouiHUTU eDEeKTUBHICTb PO3PaxyHKOBOro cnocoby BU3HaYeHHA 06’eMy LIMPKY/OYO0T KpOoBi
Y BariTHUX.

06’ekm ma memoou 0ocnidHeHHA. JocniaxKeHHA BUKOHAHO Ha MiAcTaBi aHanisy meguyHoi AoKymeHTauii. 06-
yncneHo OLK B gnMHamili po3BUTKY BariTHOCTI Y MALIEHTOK, WO HAapOAMAN B eKCTPEeMasbHO nepeayacHi TepmiHn
(22-27 TukHiB — rpyna EMM, 30 o6miHHKMX KapT), rpyna PMNM — nicns paHHiXx nepeayacHux nosoris (28-34 TUKHI,
37 KapT) Ta nicna cBoeYacHWUX nosoris B TepMiHax 37-41 TuxkHiB (CM-40 KapT). [o obcTekeHHs 4obupann gaHi po-
AiNb i3 NPUPOAHMM HACTaHHAM OAHOMIAHOI BariTHOCTI Ta CAMOYMHHMMM NEPLIMMU NONOFaMU, 3 HEOOTANKEHUM
aKyLIEepPCbKMM Ta COMATUYHMM aHaMHe3oM. 3a dopmynoto JlinbecTpaHaa-LUaHaepa obuncntosanm senmuny OLIK y
BariTHMX, OTPMMaHI pe3ynbTaTi rpynysaauv BiAMNOBIAHO TEPMiHAM BariTHOCTI i NOPIBHIOBAN 33 AOMNOMOTOI0 METOZiB
BapiauiMHOro Ta a/bTePHATMBHOIO aHanisy. MaTtemaTuyHa i cTaTUCTMYHA 06pobKa OTPUMaAHUX AAHUX BUKOHAHa B
nporpami Microsoft Excel ana Windows 10.

Pesynbmamu 0ocnioxwceHb ma ix o62o6opeHHA. NapameTpy OUK B TepmiHax 10-12 TUKHIB 6yan nogibHUMK y
BCix rpynax: 3325,4+371,32; 3140,8+583,69 Ta 3290,6+294,62 mn. BoHu 6ynun 6amn3bKi o 3HayeHHs XOC, oTpuma-
HOro Npu coHokapaiorpadii B TakMx camux TepmiHax (3578,6+407,85 mn). 3 13-15 TUXKHIB NOMITHE 3MEHLIEHHSA
OUK B rpyni EMM. 3 19-22 TU}KHA B UilA rpyni NoKasHMK 6yB HaMHUXKYMM Yy MOPIBHAHHI 3 rpynamu PMMN Ta CM —
3696,7+249,14; 4039,2+583,34 Ta 4065,6+416,34 (mn) BianosigHo. Po3paxyHKkoBe 3HauyeHHA OLK BariTHUX rpyni
EMN BiacTaBano Big 3HaveHb B rpynax PMM ta CMN. B rpyni PMM nokasHuk 6y 6aM3bKnm A0 3HayeHb 3 rpynu CI,
O4HaK B TepMiHaX HapOAKEHHA AiTel Liei rpynu pisko 3Hu3mBecA Big 4091,6+238,41 ao 3518,3+158,39 (mn), p<0,05.
PisHOMipHe 3pocTaHHA OUK B CMN npoaoBskyBasoca A0 CBOEYACHOrO 3aBePLUEHHA BariTHOCTI ¢isionoriyHnmm noso-
ramu. HecxoicTb AMHamikM 3poctaHHA OLLK moKe BKa3yBaTK Ha Pi3Hi NPUYMHK 1 MEXaHI3MM PO3BUTKY nepeayac-
HuX nonoris y rpynax EMM ta PMIM. Noka3sHukKM BiacoTKiB 3miHM OLIK nopiBHAHO A0 MOYaTKOBMX 3HAaYeHb MiaTBEp-
[)KYHOTb AaHe NPUNyLLEeHHS.

BucHogKu. 1. Po3paxyHKOBWI CNocib BM3HaYeHHA 06’eMy LIMPKYHOHOYOI KPOBI B NpOLLECi NporpecyBaHHs BariT-
HOCTi MOXKe ByTV foaaTKoBUM 6e3neyHnm cnocobom KOHTPOIO CTaHy BariTHOT 3aBAAKM CBOIM 3pyYHOCTI Ta HeiHBa-
3UBHOCTI.

2. Poginni, Wwo Hapoaunun nepea4yacHo, B AMHaMILi NpoOrpecyBaHHA BariTHOCTI Mann 03HAKM 3HUMKEHOTo 06’emy
LIMPKYAIOOYOT KPOBI.

3. Ocob6AMBOCTI AMHAMIKM 3MiHK 06’eEMY KPOBi NPWU EKCTPEMAJIbHO NepeaYacHUX Ta PaHHIX nepeayvyacHuX noso-
rax MOXyTb BigobparkaTu pi3Hi NPUYMHK 1 MEXAHI3MU PO3BUTKY NepeadvacHOoi Noa0oroBoi A4iasbHOCTI.

Knto4oBi cnoBa: BariTHiCTb, 06’em LMPKYNHOKOYOI KPOBi, reMoanatoLisa, rinoBonemis, nepeayacHi noaoru.

A NON-INVASIVE WAY TO CALCULATE CIRCULATING BLOOD VOLUME IN PREGNANT WOMEN

Leush S. S., Vitovskyi Y. M.

Abstract. The increase in the circulating blood volume in pregnant women starts at 3-4 gestational weeks and
reaches by about 1500 ml, or 30% of the initial one till 34-35 weeks. Insufficient hemodilution results hypovolemia,
laying the foundation for many pathological processes in obstetrics. Most methods for diagnosing hypovolemia are
low usefull for obstetrics because of their invasiveness.

The aim of the study was to evaluate the effectiveness of the circulating blood volume determination in pregnant
women by calculation method.

Object and methods of research. The study was performed on the basis of the analysis of medical records.
Estimated blood volume was calculated in the dynamics of pregnancy development in patients who gave birth at
extremely premature terms (22-27 weeks — EPB group, 30 medical records), MPB group — after moderate preterm
birth (28-34 weeks, 37 records) and after full-term delivery at 37-41 weeks (FT — 40 records). These selected women
had the natural onset of singleton pregnancy and spontaneous first birth, with an unburdened obstetric and somatic
anamnesis. The Liljestrand-Zander formula was used to calculate the value of CBV in pregnant women, the results
were grouped according to the gestational age and compared using the methods of variational and alternative
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analysis. Mathematical and statistical processing of the obtained data was performed in Microsoft Excel for Windows
10.

Research results and their discussion. CBV parameters at 10-12 weeks were similar in all groups: 3325.4+371.32;
3140.8+583.69 and 3290.6+294.62 ml. They were close to the cardiac output value obtained by sonocardiography in
the same terms (3578.6+407.85 ml). From 13 to 15 weeks, there was a noticeable decrease in CBV in the EPB group.
From weeks 19-22, the indicator in this group was the lowest compared to the MPB and FT groups —3696.7+249.14;
4039.2+583.34 and 4065.6+416.34 (ml), respectively. The estimated value of CBV of pregnant women in the EPB
group lagged behind the values in the MPB and FT groups. In the MPB group, the indicator was close to the values
from the FT group, but in terms of birth it sharply decreased from 4091.6+238.41 to 3518.3+158.39 (ml), p<0.05. The
uniformincrease of CBV in the FT group continued until the timely completion of pregnancy by physiological delivery.
The dissimilarity in the dynamics of CBV growth may indicate different causes and mechanisms of preterm birth in
the EPB and MPB groups. The percentage change in CBV compared to the initial values confirms this assumption.

Conclusions. 1. The calculated method of determining the circulating blood volume in the pregnancy progression
can be an additional safe way to monitoring the condition of a pregnant woman due to its convenience and non-
invasiveness.

2. Women who gave birth prematurely, had signs of a reduced circulating blood volume in the dynamics of
pregnancy progression.

3. The peculiarities of the dynamics of changes in blood volume in extremely preterm and moderate preterm
birth may reflect different causes and mechanisms of premature labor.

Key words: pregnancy, circulating blood volume, hemodilution, hypovolemia, premature birth.
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FEATURES OF THE CLINICAL COURSE OF CORONAVIRUS INFECTION

IN PREGNANT WOMEN
Research Institute of Obstetrics and Gynecology (Baku, Azerbaijan)
statya2021@mail.ru

The study involved 268 pregnant women, varying in age and gestation period, who were divided into 2 groups.
The first group consisted of 222 women with COVID-19 infection ("positive"), the second group (control group (KG))
included 46 women without infection, with negative PCR test results for COVID-19 ("negative"). The National Early
Warning Score (NEWS 2) and qSOFA (quick Sequential Organ Failure Assessment) scales were used to assess the se-
verity of the condition of pregnant women with coronavirus infection. The results of the study showed that the risk of
developing coronavirus infection in pregnant women are aggravating factors of obstetric, gynecological history, the
presence of extragenital concomitant diseases, age and gestational gestation period. Most often, pregnant women
infected with the SARS-CoV-2 virus have a mild form of coronavirus infection — 52.7%, a moderate form —37.8%, and
a severe form —in 9.5% of cases. A comprehensive approach to the management of pregnant women with corona-
virus infection is needed, as well as careful monitoring and management of complications in cases with COVID-19.

Key words: coronavirus infection, pregnancy, SARS-CoV-2 virus, COVID-19 in pregnant women.
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