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OpwuriHaAbHI AOCAIAKEHHSA

Bia reHotuny po 6inka: sk noaimopdiam 308 G/A reHa OHM-a noB’'a3aHuit i3 pisHem binka OHM-o
Yy NaLi€eHTiB i3 TMpEoiaAuTOM XalwmmoTo
ParimoBa P. P., Asi3oBa I, Parim3aae A. E., Mexaies M., Aawpamiposa . C., Bariposa C. A.

EHpockoniuHe AiKyBaHHSA BEAMKUX NYXAMH TOBCTOI KMLLKH, LU0 NOLUMPIOKOTLCA AaTepanbHo (LSTs):
NopiBHANbHE AOCAIAKEHHSA METOAUK | pe3yAbTaTis
Tkauos B. C., Kiocos 0. M., KavmeHko A. B.

AHani3 pe3yALTaTiB AiKyBaHHA rpuX MiXXpebLeBux AUCKIB NonepeKoBoro Biaainy xpebra,
AKi CyNnpOBOAXKYHOTBCS HECTABIALHICTIO ONOPHO-PYXOBOTO CErMeHTa, Pi3HUMU XipypriyuHUMKU TEXHOAOTIAMM
OypmaH A. M., XuxHsik M. B., MioHTKoBCbKMI B. K., MupoHuk b. M., Kcensos T. A., Komapos O. M.

AnbGyMiH Yy Tepanii KpUTUUHKMX CTaHIB, 30Kpema Npu npeekAamncii
KanryHeHko O. M., Kpageup O. B., 303yas 0. 0., Map3aH 0. 0., MroweHko 0. 0., CeaiHkiH B. A., CTaHiH A. M.
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OropeHko B. B., LLopHikos A. B., KokawwmHcbkuit B. 0., Makosiituyk O. A., KauaH O. E.

3MiHK nam'aTi y WypiB Y AMHaMIL NOBTOPHOBaHOI BUBYXO-IHAYKOBAHOI HEHPOTPaBMH
YabaH B. 0., Kosnoga 0. B.

KapaiometaboaiuHuii nauieHt i mikpobiota
borocnas T. B.
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KniHiuHMI BUNaAoK

BunaaoK rocTporo pecnipaTopHoro AUCTPEC-CHHAPOMY, LLLO NPOrPecyBaB, Y XBOPOi Ha KOPOHaBipycHy xBopoby (COVID-19)
Ta TPYAHOLLi HOrO NiATBEPAKEHHS iHCTPYMEHTAABHUMM METOAAMM AlarHOCTHUKM
Yepkacbkuii B. B., KanawwHuk K. B., Pabokos O. B.
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From genotype to protein: how the 308 G/A polymorphism
of the TNF-a gene is associated with TNF-a protein levels
in patients with Hashimoto’s thyroiditis

R. R. Rahimova®**, G. Azizova®'8, A. E. Rahimzade®2¢, M. Mehdiyev®3P,
G. S. Dashdamirova®*£, S, A. Bagirova®Ff

*Azerbaijan Medical University, Baku, 2Johannes Gutenberg University, Germany, 3Fort Lee High School, New Jersey, USA

A - research concept and design; B - collection and/or assembly of data; C - data analysis and interpretation; D - writing the article;

E - critical revision of the article; F - final approval of the article

Aim. To study the 308 G/A polymorphism of the TNF-a gene and its influence on serum levels of TNF-a protein in patients with
Hashimoto’s thyroiditis (HT) among the Azerbaijan population.

Materials and methods. The study was conducted at the Department of Biochemistry, Azerbaijan Medical University, between 2021
and 2023. The study enrolled 170 patients diagnosed with HT, and a comparison group consisting of 65 individuals without thyroid
pathology or other diseases affecting the immune system. The presence of the TNF-a-308 G/A polymorphism (SNP rs1800629)
was determined by the PCR-PDRF method and TNF-a protein serum levels were measured according to the standard ELISA
protocol in both groups.

Results. The study on the 308 G/A polymorphism of the TNF-a gene has revealed 49.2 % of patients exhibited the G allele and
55.1 % — the A allele. The AG genotype has been found to be most prevalent in HT patients (57.9 %) being significantly higher
than in the comparison group (21.7 % of individuals; p = 0.00086, x? = 11.87, OR = 2.85, 95 % Cl = 1.55-5.23). Furthermore, se-
rum TNF-a levels have been shown to be significantly higher in HT patients (3.48 + 1.32 pg/ml) as compared to the control group
(2.31 £ 0.74 pg/ml) with statistical significance (p < 0.01).

Conclusions. The most prevalent AG genotype of the TNF-a gene 308 G/A polymorphism has been identified in patients
diagnosed with Hashimoto’s thyroiditis. This polymorphism may serve as a genetic marker, indicating a predisposition to
autoimmune thyroiditis among the Azerbaijan population. Furthermore, serum TNF-a protein levels have been found to be
significantly elevated in patients with Hashimoto’s thyroiditis, which may be associated with the AG genotype of the 308 G/A
TNF-a polymorphism.

Keywords:
Hashimoto thyroiditis,
SNP, TNF-a, gene
polymorphism.
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Bia reHotuny po 6inka: Ak noaimop¢ism 308 G/A rena ®HM-«
noB’si3aHuM i3 piBHeM binka HI-« y nauieHTiB i3 TMpeoiauTOoM Xawmmoro

P. P. ParivmoBa, I. AsisoBa, A. E. Parimsaae, M. Mexaies, I'. C. Aawpaamiposa, C. A. Bariposa

Merta po6otu - BuB4eHHst 308G/A nonimopdpiamy reHa ®HIM-a Ta oro BBy Ha piBeHb excrpecii Binka ®HM-a y cuposaTtLi KpoBi
nauieHTiB 3 TUPEOiaMTOM XalmMMoTo cepes HaceneHHs Asepbangxay.

Martepianu i meToau. [JocnigxeHHs 3aiicHeHo Ha kadeapi Bioximii AsepbaiaxaHcbkoro MeauqHoro yHisepcutety B nepiog 3 2021
10 2023 poky. Y pocnigkeHHi B3snu yyacTb 170 nauieHTis i3 giarHo3om Tupeoigut Xawmmoto (TX), a Takox 65 ocib 6e3 natonorii
LLMTOBWAHOI 321031 abo iHLLMX 3aXBOPOBAHb, LLO BMNMBAOTL HA iIMYHHY CUCTEMY, KOTPI 3aryyeHi 40 rpynu NopiBHAHHS. Y naieHTiB
Ta 06CTEXEHNX i3 rpynu nopiBHAHHS Br3Hayanu 308 G/A nonimopdiam reHa ®HIM-a Ta BmicT Ginka ®HIM-a y cupoBaTLi KPOBi.
Hassrictb 308 G/A nonimopdpiamy reqa ®HIM-a (SNP rs1800629) susHayvann metogom MIP-MNAP®, a kinbkicHo Ginok ®HM-a
BW3HaYanM B CMPOBATLIi KPOBI 3a CTaHAAPTHUM NPOTOKOMOM IGA,

Pesynasratu. [JocnimkeHHs nonimopdiamy 308 G/AreHa ®HM-a nokasano: xoua 49,2 % nauieHTis manv anenb G, a 55,1 % — anenb
A, HasBHicTb reHoTUny AG y nauieHTiB 3 TX HalibinbLu nowmpeHa — 57,9 %. Liel nokasHuk 3Ha4HO BULLMIA LOAO rpyni nopis-
HSIHHS, e reHoTvn AG BcTaHoBneHo y 21,7 % obcTexennx (p = 0,0006, x?= 11,87, OR = 2,85, 95 % Cl = 1,55-5,23). Kpim Toro,
BUSBNEHO, Lo BMICT ®PHI-a y c1poBaTLii KPOBi 3HAYHO BULLWIA Y NaLlienTiB i3 TX (3,48 + 1,32 nr/mn) nopiBHAHO 3 0BCTEXeHMM 3
KOHTponbHoi rpynu (2,31 + 0,74 nr/mn). Lii BigMiHHOCTI cTatncTyHo 3Hadywi (p < 0,01).

BucHoBKu. Y navjeHTiB i3 giarHozom TX BUsiBNeHO HaiibinbLu nowmpeHuii reHotun AG nonimopdiamy 308 G/A reHa ®HIM-a. Llei
noniMopdiamM MoXxHa BUKOPUCTOBYBATH SIK FEHETUYHWIA MapKep, LU0 BKa3ye Ha CXUMbHICTb 4O aBTOIMYHHOMO TUPEOIaNTY B asep-
HarmkaHcbki nonynauii. Kpim Toro, y naujeHTis i3 TX BCTaHOBMEHO 3HayHe nigBuLLeHHs piBHs Ginka ®HI-a y cuposatyi Kposi,
Lo Moxe ByTu nos’sizaHo 3 reHoTunom AG nonimopdiamy 308 G/A reHa ®HIM-a.

© The Author(s) 2025. This is an open access article under the Creative Commons CC BY 4.0 license
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The necessity to study genetic factors emerged due to their
direct correlation with biochemical processes, given that
genes alone do not execute biological functions. As is well
recognized, they function as a matrix for the synthesis of
proteins, which are pivotal molecules in ensuring cellular
processes. Single nucleotide polymorphism (SNP) has
been shown to result in alterations to the protein structure
and function, which in turn exerts an influence on the
regulation of metabolic pathways, enzyme activity, and
molecule interactions [1]. The study on candidate genes
aims to identify the mechanisms underlying abnormalities
of biochemical processes associated with Hashimoto’s
thyroiditis (HT) [2].

Following a comprehensive review of the available liter-
ature and considering methodological affordability, the study
was focused on TNF-a gene polymorphism, a candidate
gene for autoimmune disorders. Gene product— TNF-ais a
potent proinflammatory and immunoregulatory cytokine that
is synthesized by cells such as macrophages, monocytes,
neutrophils, T cells, and NK cells [3].

TNF-a protein has a wide range of biological activities
with diverse functions in humans, including induction of
apoptosis, lipid metabolism and coagulation, regulation
of lymphocyte proliferation, increasing chemokine levels,
activation of macrophages and neutrophils [4]. TNF-a
affects the T and B cell activity, playing an important role in
the adaptive immune response. It promotes antibody pro-
duction and increases the activity of cytotoxic T cells [5,6].
TNF-a protein stimulates the production of various prote-
olytic enzymes, including metalloproteinases, in particular
MMP-3 [7]. The main biological function of TNF-a is to in-
duce inflammation through the gene transcription regulation,
which leads to the expression of a large number of genes
encoding proteins participating in the above processes [8].

Studies have shown a major impact of the 308 G/A
polymorphism of the TNF-a gene (rs1800629) on transcrip-
tional variation resulting in plasma TNF-a level changes [9].

Therefore, the following mechanisms can lead to the
development of autoimmune reactions:

— stimulation of thyrocytes to increased expression of
class Il MHC molecules, which turns thyrocytes into ‘targets’
for attack by their own organism [10];

— production of other pro-inflammatory proteins that
increase the inflammatory process in thyroid tissue, which
eventually leads to tissue destruction [11];

— initiation of apoptosis mainly through activation of
Fas/FasL signalling pathways [12];

- production of reactive oxygen species (ROS) damag-
ing thyroid cells, which triggers autoimmune reactions (the
immune system identifies damaged cells as foreign) [13];

— disruption of the regulatory T cell (Treg) functions,
which leads to an uncontrolled immune response against
thyroid tissue [14].

This study is focused on the determination of possible
allelic and genotype variants of the TNF-a 308 G/A poly-
morphism in patients among the Azerbaijan population with
HT, that has not been attempted before.

Aim
The aim of this study is to examine the TNF-a 308 G/A
polymorphism and its influence on serum TNF-a protein
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levels in patients with Hashimoto’s thyroiditis in the Azer-
baijan population.

Materials and methods

The work was carried out at the Biochemistry Department
of Azerbaijan Medical University in 2021-2023. Blood from
170 patients with a primary diagnosis of HT was examined.
The comparison group consisted of 65 individuals without
thyroid pathology or other autoimmune diseases. The
groups were comparable by sex and age (p = 0.6155 and
p = 0.3093, respectively). The group with HT consisted of
64 (37.6 %) men and 106 (62.4 %) women with a mean age
of 42.5 years (Me = 43.0; Q1 = 33.0, Q3 = 52.0).

The comparison group consisted of 26 (40 %) men and
39 (60 %) women with a mean age of 42.8 years (Me =43.0;
Q1=35.0,Q3 =54.0).

The diagnosis of HT was made by clinicians based
on the results of clinical and hormonal examinations,
determination of antibodies to thyroid peroxidase (TPO)
and thyroid ultrasonography. Inclusion criteria were as
follows: primary diagnosed HT, absence of concomitant
allergic or other autoimmune disorders, no severe so-
matic diseases.

Criteria for exclusion: comorbid pathology associated
with HT by common pathogenetic mechanisms resulted
from aggravated autoimmune processes; pregnancy or
lactation; acute or chronic inflammatory processes.

Blood samples were collected in the Endocrinology
Department of the Scientific and Surgical Centre named
after Academician M. A. Topchubashev. In both groups (pa-
tient group and comparison group), the presence of TNF-a
308 G/A polymorphism and serum TNF-a protein levels were
determined. The presence of the 308 G/A polymorphism of
the TNF-a gene (SNP rs1800629) was detected by PCR-
PDRF with Ncol restriction enzymes (New England Biolabs
Inc.) being utilized in the process. The following primers
were used for the necessary DNA fragment amplification:
5-AGGCAATAGGTTTTTTGAGGGGGCCAT-3 - forward
primer; 5-TCCTCCTCCCTGCTCCGCTCCGATTCCG-3'—
reverse primer. PCR was performed using a set of primers
targeting the corresponding genomic regions followed by
restriction enzyme analysis for result interpretation. The
amplification was carried out on a CFX96 amplifier (Bio-Rad)
with subsequent visualization and evaluation of results in
the Bio-Rad CFX-96 software.

Ackit for Tumor Necrosis Factor Alpha (TNF-a) (Cloud-
Clone Corp. (CCC, Wuhan)) to quantify serum TNF-a was
used via sandwich enzyme immunoassay. The methodology
followed the standard ELISA protocol with an automatic
analyzer “EL 808 Bio-Tek Instruments, Inc.” (Diagnostic
Products Corporation, USA).

The subsequent statistical analysis was conducted
using Statistica 12 software. Genotype frequencies were
assessed regarding the Hardy—Weinberg equilibrium using
the chi-squared (x?) criterion. Finally, the relative risk of
the disease development was calculated using the odds
ratio (OR). It should be noted that for all statistical calcu-
lations, a p-value of less than 0.05 was considered to be
statistically significant.

The results for quantitative variables were presented
as a median (Me) and interquartile range (Q1; Q3). The
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Table 1. Distribution of allele and genotype frequencies of the TNF-a — 308 A/G gene polymorphism in HT patients and controls

Alleles and genotypes HT, n=170 Control group, n = 65 _—_ 95 % Cl

AA, n (%) 41(24.1) 42 (64.6) <0.0001 3376 0.174 0.094-0.323
AG, n (%) 95 (57.9) 20 (21.7) 0.0006 11.87 2.85 1.550-5.230
GG, n (%) 34 (20.0) 3(4.6) 0.0038 8.39 5176 1.200-17.460
A, n (%) 97 (55.1) 48 (43.8) 0.0179 561 0471 0.250-0.885
G.n (%) 73 (49.2) 17 (26.1) 0.0179 561 2125 1.131-3.994

non-parametric Mann-Whitney test was used to assess
differences in TNF-a levels between the patient group and
the control group, as the distribution of TNF-a concentration
data did not follow a normal distribution (verified using the
Shapiro-Wilk test) in both groups.

All the participants signed written informed consent
to participate in the study. The study was approved by the
Ethics Committee of Azerbaijan Medical University (Ref.
no: AMU/IEC/N212/07.02.2020).

Results

Significant differences have been found in distribution of
genotype and allele frequencies of polymorphic 308 A/G of
the TNF-a gene between the studied groups (Table 1). The
analysis has shown the highest AG genotype prevalence in
HT patients as compared to other genotypes and alleles,
although the G allele has been detected in 49.2 % of pa-
tients and the A allele — in 55.1 % of patients. So, the AG
genotype of the 308 A/G polymorphism has been detected
in 57.9 % of patients being significantly more frequent in
comparison to that in the control group. In the group of
healthy individuals, the AG genotype has been detected in
21.7 % of participants (p = 0.00086, x>*= 11.87, OR = 2.85,
95 % Cl = 1.55-5.23).

Measurements of serum TNF-a have revealed signi-
ficantly higher its levels (3.48 £ 1.32 pg/ml) in HT patients
than those in controls (2.31 + 0.74 pg/ml), p < 0.01. Al-
though we have not statistically compared TNF-a levels
between the different genotypes in the patient group, the
individual data analysis has shown relatively higher TNF-a
levels in patients with the AG genotype as compared with
other genotypes.

Discussion

So, our study has documented a statistically significant AG
genotype frequency of the TNF-a— 308 A/G gene polymor-
phism in HT patients as compared to the group of healthy
individuals in the Azerbaijan population. On the other hand,
TNF-a encoded protein has been significantly elevated in
the patient group as compared to the controls. Certainly,
this suggests a role of the AG genotype in the pathogenesis
of thyroiditis with pathology induced by increased serum
proinflammatory protein TNF-a levels.

Controversial data on the TNF-a— 308 A/G polymorphic
variant effects on the TNF-a expression and the protein
levels can be found in the literature. For example, according
to the results of a study by G. Zazeckyte, G. Gedvilaite et
al. on the TNF-a gene different polymorphism (TNF-863A/C
(rs1800630), TNF-308A/G (rs1800629), TNF-238A/G
(rs361525)) effects on the corresponding protein level,
the TNF-308A/G polymorphism has been found to be

3anopisbkuit MeAnuHuI XypHan. Tom 27, Ne 3(150), TpaBeHb - yepBeHb 2025 p.

associated with decreased serum concentrations of TNF-a
protein [15].

Other authors have concluded about an association
between the TNF-a-308G/A SNP and increased TNF-a
levels in addition to @ number of infectious and metabolic
diseases [16,17].

Some authors have suggested that discrepancies in
results and disagreements might be partly due either to
differences in ethnicity or sampling, or to a variety of other
molecules interacting with the TNF-a promoter region and
affecting the expression [18,19,20].

The matter is that the TNF-a protein, which is the corre-
sponding gene product, exists in two forms. Its soluble form
is produced from the transmembrane form and involved in
autoimmune disorder induction, while the transmembrane
form exerts paracrine functions. Meanwhile, extracellular
segment hydrolysis to generate the soluble form depends
on many factors, including activation of extracellular matrix
enzymes. ltis the soluble form that causes proinflammatory
effects throughout the body via systemic circulation, induc-
ing the synthesis of cytokines [21].

Conclusions

1. In patients diagnosed with Hashimoto’s thyroiditis,
the AG genotype of the TNF-a-308 G/A polymorphism is
the most prevalent (57.9 %), suggesting its potential as a
genetic marker for predisposition to autoimmune thyroiditis
within the Azerbaijan population.

2. Serum TNF-a levels are significantly elevated in
patients with Hashimoto’s thyroiditis.

3. The AG genotype of the TNF-a-308 G/A polymor-
phism is associated with increased TNF-a protein levels
in patients with Hashimoto's thyroiditis in the Azerbaijan
population.

Perspectives of subsequent scientific research include
the study on TNF-a polymorphism in large samples and
serum TNF-a protein levels in individuals with different
allelic and genotype variations, that will be useful both
diagnostically and prognostically in the dynamics of auto-
immune thyroiditis.
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OpwuriHaAbHI AOCAIAXKEHHS

EHAOCKOMNiIYHE AiIKyBaHHA BEAMKUX NYXAMH TOBCTOI KULLIKM,
L0 MOLLUPIOIOTLCA AaTepanbHO (LSTs):
nopiBHAAbHE AOCAIAXKEHHAA METOAMK i pe3yAbTaTiB

B. C. TkauoB®*-F, 0. M. KiocoB®"C, A, B. KAuMeHKoDEF

3anopi3bknii AepxaBHWUI MeAUKO-GapMaLeBTUYHUI YHIBepCHTET, YKpaiHa

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTaTTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

HoBOYTBOPEHHS TOBCTOI KMLLIKW, LLIO NOLUMPHOIOTLCS NaTepanbHo (LST), xapakTepuayoTbCs BUCOKMM PU3MKOM PO3BUTKY Aucnnasii
BWCOKOTO CTYMeHs Ta 3nosikicHoi TpaHccopmalii. Ins HeiHBa3nBHWUX LST cTaHaapToM NikyBaHHS € eHA0CKONIYHE BUAANEHHS,
BWGip SIKOro BU3HAYalOTL PO3MIP, MOpPHOnoris Ta IMOBIPHICTL peLyavBy. HainoLwmpeHiLui TexHiku — eHgocKkoniYHa peseKwis crv-
30B0i obonoHkn (EMR), pparmeHTapHa EMR (pEMR), enpockoniuna nigcnmnsosa aucekuis (ESD) i ribpuana ESD (hybrid ESD).
[MopiBHANBHI AaHi Wwofo 6e3ne4HoCTi i ePEKTUBHOCTI LiX METOLAVK AOBOSi OOMEXEHI.

Merta po60Ty - nopiBHATY MeTOAM eHpockoniyHoro BuaaneHHs EMR, pEMR, ESD i hybrid ESD, BU3HaunT 4acToTy BUHWKHEHHS
yCKnaaHeHb, peLmnanBy Ta akTopis, L0 HA HIX BMMBAIOTD.

Marepiaau i meToau. [1Jo OOHOLIEHTPOBOTO PETPOCNEKTUBHO-NPOCNEKTUBHOIO AOCHimKeHHs 3anyyeHo 100 gopocnux naujieHTis
i3 HeiHBa3vBHUMM Benukumm LST piameTtpom >20 Mm. EHpockonicTU-eKcnepTy OLiHIoBaMM HOBOYTBOPEHHS!, BUKOPUCTOBYOUN
MPMHLMNM NOKpaLLEHOoro 300paxeHHs Ta CTaH4apTW30BaHi knacudikalii 4ns aHanisy noBepXHEBOro NiT-naTepHy 1 CyaUMHHOMO
pricyHka. Micns Lboro BUKOHyBasy eHgockoniyHe BuganeHHs metogamu EMR, pEMR, ESD a6o hybrid ESD signosigHo 4o poamipy
Ta Mopchonorii ypaxeHHs. CTaTUCTUYHO pe3ynbTaTi JOCHimKeHHs onpaLtoBanu, 3actocyBaBlum Statistica 13 i3 BiHapHoto noric-
TUYHOIO perpecieto, 06paxyHKOM BiAHOLLIEHHS LWaHciB | 95 % AoBipunx iHTepBanis, koediieHTa kopensauii MipcoHa; BigMiHHOCT
npyu p < 0,05 BBaXanu CTaTUCTUYHO 3HAYYLLMMK.

Pesynbtatn. CepepHilt Bik naujenTie ctaHosmB 64,59 + 10,89 poky. BcTaHosneHo, Wwo 66 % LST — rpaHynspHoro, 34 % — Herpa-
HynsipHoro Tuny. CepenHii po3mip ypaxeHb Hanbinbwwin y LST, Buganenux wnsxom ESD, — 46,60 + 16,18 MM, HaMeHLLWit
—npu EMR - 21,07 + 2,49 mm; npu pEMR Ta hybrid ESD — 33,47 + 15,20 mm i 38,64 + 13,62 mm BignoigHo. IHTpaonepaujiHa
nepdopaiis BuHWKana yacrtiwe npu ESD — 20 %, npu EMR / pEMR - 0 % (OR 0,065, p = 0,021, 95 % CI: 0,0034-1,2500 /
OR 0,051, p=0,008, 95 % ClI: 0,0027-0,9700); npwn hybrid ESD — 9,09 % Bunazkis. IHTpaonepaLiiiHy KpOBOTEHY 3apeECTPOBAHO
[ocToBipHO YacTiwwe npu hybrid ESD — 36,36 %, a npu pEMR - 2,78 % (OR 0,12, p = 0,008, 95 % CI: 0,021-0,690), npn EMR
en block - 3,57 % (OR 0,091, p = 0,008, 95 % CI: 0,012-0,680), npu ESD — 4,00 % (OR 0,10, p = 0,013, 95 % CI: 0,014-0,770).
Hybrid ESD mae gOCTOBIpHO BuLLY YacToTy peumamBy (27,27 % Bunaakis) nopisHsiHo 3 EMR (0,00 %, OR 0,043, p = 0,007, 95 %
Cl: 0,002-0,910) i ESD (4,00 %, OR 0,15, p = 0,047, 95 % ClI: 0,019-1,170). Nicns pEMR peunaveu 3acikcosaHo B 11,11 %
BMNagkiB. BctaHoBneHo cnabky npsiMy KopensLito Mix peLnanBoM i MopdhornoriYHiM Tunom Ty6yno-BinbosHoi ageHomu (r = 0,233,
p =0,02) Ta nokanisauieto y npamiit kuwui (r= 0,281, p = 0,005). Yci ycknagHeHHs Ta peLmamnBm yCniLUHO BUNiKYBaHO EHAOCKOMIYHO.

BucHoBku. EMR, pEMR i ESD — 6e3neyi 1 edoeKT1BHI eHZOCKOMNIYHI METOAM BuaaneHHs senukux LST. BctaHoBneHo, wo ESD
acouiioBaHa 3 BULLMM PU3MKOM iHTpaonepauinHoi nepcpopallii. BpaxoBytoun BUCOKY YacTOTy peuuavBiB i iHTpaonepaLiiHoi
kposoteui npu hybrid ESD, us MeToavka notpebye NpoaoBxKeHHs BUBHEHHS. Peumaneu Benukux LST yacTile BUHUKaIOTb nicns
BUZANEHHS TYOYyno-BinbO3HNX afeHOM i B pasi po3TallyBaHHs YTBOPEHHS Y MPAMIN KALLILY.

KatouoBi cnoBa:
KOAOHOCKONIS,
NyXAMHa, Lo
NOLMPHOETHCA
AaTepPanbHo,
KOAOPEKTaAbHi
HeonAaaii,
EeHAOCKONIUHa
NiACAM30Ba AUCEKLS,
peunamB.
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Endoscopic management of large laterally spreading colorectal tumors (LSTs):
a comparative study of techniques and outcomes

V. S. Tkachov, 0. M. Kiosov, A. V. Klymenko

Laterally spreading colorectal tumors (LSTs) are associated with a risk of high-grade dysplasia and potential malignant transfor-
mation. Endoscopic resection is the standard of care for non-invasive LSTs, with the choice of technique guided by lesion size,
morphology, and recurrence risk. The most commonly employed methods include endoscopic mucosal resection (EMR), piecemeal
EMR (pEMR), endoscopic submucosal dissection (ESD), and hybrid ESD. Comparative data on the safety and efficacy of these
techniques remain limited.

Aim. To compare EMR, pEMR, ESD, and hybrid ESD with respect to complication rates (bleeding, perforation), recurrence, and
influencing factors.

Materials and methods. In this single-center, retrospective-prospective study, 100 adult patients with non-invasive LSTs larger
than 20 mm were enrolled. Lesions were assessed by expert endoscopists using image-enhanced endoscopy and standardized
classifications to analyze surface pit patterns and vascular architecture. Endoscopic resection was then performed by EMR, pEMR,
ESD, or hybrid ESD according to lesion size and morphology. Statistical analyses were conducted in “Statistica 13" using binary
logistic regression (odds ratios with 95 % confidence intervals), Pearson’s correlation coefficient, and significance set at p < 0.05.

© The Author(s) 2025. This is an open access article under the Creative Commons CC BY 4.0 license

3anopisbkuit MeAnuHuI XypHan. Tom 27, Ne 3(150), TpaBeHb - yepBeHb 2025 p. ISSN 2306-4145

https://zmj.zsmu.edu.ua

Keywords:
colonoscopy,
laterally spreading
tumor, colorectal
neoplasms,
endoscopic
submucosal
dissection,
recurrence.

Zaporozhye
Medical Journal.
2025;27(3):193-201

193


https://zmj.zsmu.edu.ua/
https://doi.org/10.14739/2310-1210.2025.3.328192
https://orcid.org/0000-0002-5583-4921
https://orcid.org/0000-0002-0212-1549
https://orcid.org/0000-0002-8502-0769
https://creativecommons.org/licenses/by/4.0/

Original research

194

Results. The mean patient age was 64.59 + 10.89 years. LSTs were granular in 66 % of cases and non-granular in 34 %. Mean
lesion size was greatest for ESD (46.6 + 16.18 mm) and smallest for EMR (21.07 + 2.49 mm); pEMR and hybrid ESD averaged
33.47 +15.20 mm and 38.64 + 13.62 mm, respectively. Intraoperative perforation occurred in 20 % of ESD cases versus 0 % with
EMR / pEMR (OR 0.065, p = 0.021, 95 % CI: 0.0034-1.2500 / OR 0.051, p = 0.008, 95 % CI: 0.0027-0.9700) and 9.09 % with
hybrid ESD. Intraoperative bleeding was significantly more frequent during hybrid ESD (36.36 %) compared to pEMR (2.78 %;
OR0.12,p=0.008, 95 % Cl: 0.021-0.690), en bloc EMR (3.57 %; OR 0.091, p = 0.008, 95 % Cl: 0.012-0.680), and ESD (4.00 %;
OR 0.10, p=0.013, 95 % CI: 0.014-0.770). Hybrid ESD had a higher recurrence rate (27.27 %) than EMR (0.00 %; OR 0.043,
p =0.007, 95 % ClI: 0.002-0.910) and ESD (4.00 %; OR 0.15, p = 0.047, 95 % CI: 0.019-1.170); pEMR recurrence was 11.11 %.
A weak positive correlation was observed between recurrence and tubulovillous adenoma morphology (r = 0.233, p = 0.02) and
rectal location (r = 0.281, p = 0.005). All complications and recurrences were successfully managed endoscopically.

Conclusions. EMR, pEMR, and ESD are safe and effective for resecting large LSTs, though ESD has a higher risk of intra-
operative perforation. Given the elevated rates of recurrence and intraoperative bleeding with hybrid ESD, further investigation
of this technique is warranted. Recurrences are more frequent following resection of tubulovillous adenomas and when lesions

are located in the rectum.

[MyXr1HY TOBCTOI KUK, LLIO NOLUMPIOKOTLCA NaTepanbHo
(laterally spreading tumors, LST), ctaHoBnSTH NpuGnmsHoO
4,5 % Bif yCix KOnopekTanbH1X HOBOYTBOPEHb i XapakTe-
PU3YKOTLCS MEPEBAXHO FOPU3OHTANBHUM naTepanbHUM
POCTOM MO NOBEPXHi CNM30BOI 060MOHKY 3 PiALLIO Bep-
TUKaNbHOI iHBA3iED Y TMMOLLI Wapy CTIHKM KMLIKK, HixX
HOBOYTBOPEHHS, LU0 nponabyoTb y NpocsiT. MoBepxHeB.i
eniTenianbHi Heonnasii BU3HavatoTb Ak LST, SKLIO BOHM
6inbwi 3a 10 MM y MakcumanbHOMYy [iaMeTpi, a ixHs
BMCOTa He nepesulye paaiyc [1]. IxHili noteHuian go
3r10sKiCHOi TpaHcdopmaLli nigTeepmxeHo: LST BusHayeHo
K nepefpakoBi YTBOPEHHS, L0 Mif Yac NporpecyBaHHs
3a3HaKTh 3MiH, SIKi CYNpPOBOMXKYIOTLCA MyTaLisiMK B KpK-
TUYHWX reHax, BiANOBIZaNbHNX 3a PErynsuito OCHOBHUX
KMITUHHUX NPOLIECIB, BKITKOYAKOUM MyTaLlito BignoBiganbHo-
ro 3a nponicpepadito knituH reHa APC, Hagani BU3HayarTb
KRAS- i BRAF-myTaLii, BTpaTy gyHKLUii reHa-cynpecopa
nyxnuH TP53 [2]. Y TpeTuHi Bunagkis LST BuHMKae
Aucnnasis BUCOKOro cTyneHst abo pak Ha micui; 17,2 %
BUMAAKIB KONIOPEKTANbHOMO paky BUHUKAKOTb CaMe 3 X
ypaxeHs [3].

EHpockoniyHe BuZaneHHs crtano MetogoMm Bubopy
i cTaHaapTOM nikyBaHHS Ans HeiHBa3uBHUX LST. HuHi
po3pobneHo YMMano TEXHIK, | KOXXHa 3 HUX Mae Kinbka
moaudikauin. HannowupeHiwi TexHikn — eHgockoniy-
Ha pesekuist cnm3oBoi 0bonoHku (endoscopic mucosal
resection, EMR), coparmeHTapHa EMR (piecemeal EMR,
pEMR), eHgockonivHa migcnn3oBa aucekuis (endoscopic
submucosal dissection, ESD), ribpuagHa eHgockoniyHa
niacnusoa aucekuis (hybrid ESD) [4].

EMR HagssuyainHo ethekTMBHa ANt HEBEMUKUX ypa-
XeHb, ane ii nepeBaryt 3MEHLWYTLCS 3i 30ibLIEHHAM
pO3Mipy HOBOYTBOPEHHSI, 0COBMMBO KOMW BiH NEepeBULLYE
20 mm. Lle noB’si3aHo 3 TUM, IO MOBHA pe3eKLis eanHUM
6nokom (en bloc) ycknagHeTbes; ii He peKOMEHZYHOTb,
KOMM po3Mip Heonnaaii CTaHOBWTL NOHAA 25 MM, 3BaXatoum
Ha BUCOKUIA PU3VIK 3aXOMNIEHHS NETNE M'S30BOrO Lapy Ta
nepdopadii cTiHkv kuwwku [5]. EMR acouiiioBaHa Takox i3
BULLIOK YaCTOTOH0 BUHWKHEHHS KPOBOTEM. 3'SIBMISIETHLCS BCE
6inbLue JoKasiB, LU0, X04a ENEKTPOKoarynsLis neTneto nig
yac pesekuii 3VEeHLLYE KinbKiCTb iHTpaonepawinH1X KpoBo-
TeY, BOHa MOXE CMPUYUHUTY BinbLUKIA BIACOTOK KPOBOTEY
y nicnsionepadiiHomy nepiogi [6].

pEMR - BanigHa anstepHatiea Ans GinbLunX ypaxeHb,
are MoXe HeraTyBHO BNAMBATMW Ha riCTONATONONYHY OLiHKY
yepes bparMeHTaLito 3paska. Tomy Lien MeTof 3acToco-
BYIOTb, KOMW IMOBIPHICTb MPOTPECUBHUX 3MiH HM3bKa [5].
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YacTora peumamBy nicrnsi BuganeHHs Benukux LST winsxom
PEMR csrae 29 % [7], xo4a npw koarynsuii kpais noxa nic-
NS BUOANEHHS BCIX KONOPEKTanbHUX HOBOYTBOPEHb MOXeE
3HwkyBatues 1o 1,5-3,0 % [5].

Ha BigmiHy Big uboro, ESD gae 3amory BUKOHyBaTy
pesekuito eamHum 6rnokom (en bloc) HesanexHo Big
po3MipiB yTBOPEHHS!, 30epiratoum LinicHICTb BUAANEHOro
npenapary, CnpusoYy TOYHILLIOMY OLiHIOBaHHIO KpaiB
pe3sekuii, rMnbuHN iHBa3ii Ta 3HWKEHHIO BiACOTKA peuu-
ameis [8]. ESD — TexHiyHO cknagHa onepaTvBHa TexHika,
LLO MagE Morory KpuBy HaB4aHHS, MoB’si3aHa 3 GinbLummu
BUTpaTaMu Yacy, NiaBuLLEHUM pu3nkom nepdopadii. HuHi
LA TEXHIKA PEKOMEHA0BAHa NS 3aCTOCYBaHHs! B yMOBaX
€KCMepTHUX LIeHTPIB 3@ NEBHUX YMOB: AKLLO HeobXigHO
BWAANUTM YTBOPEHHS €ANHAM OIIOKOM, KON € 3MOsIKiCHi
3MiHW, NPUNYLLEHHS NP0 0OMEXEHY iHBa3I0 Y NPU BEMMKUX
posmipax yTBopeHHs [5,9].

l6puaHy ESD po3pobneHo sik HOBY MeTOAMKY, Lo
moxe noegHatv nepeearn EMR i ESD. 3a ii gonomoroto
MOXHa BVKOHATV pe3ekLito en bloc, 3MEeHLLMBLUM CKIaaHICTb
npoLeaypu Ta onepawiiHui pusnk. BTim, noTeHUinHO LS
TexHika Mae BULLMIA BiCOTOK PELAMBY, TOMY PEKOMEHO-
BaHa B pasi BUSIBNEHHS B NaLieHTa Heonnasii po3mipoM He
GinbLue Hix 30 mm [3].

Y pocTynHil haxoBiii nitepatypi BUSBNEHO 0OMeXeHy
KinbKiCTb JOCHifKeHb, A€ aBTOPU Manu Ha METi NOPIBHATH
BCi YOTMPU METOAW EHOOCKOMIYHOrO BUAANEHHS BEMNUKMX
LST, wwo 3acTocoBytoTb HalyacTiLLE.

MeTa po6oTtu

[MopiBHATK meTOaM eHpockoniyHoro BuaaneHHs EMR,
pEMR, ESD i hybrid ESD, BU3Ha41TV 4acTOTy BUHUKHEHHS!
yCKIaZHeHb, peLymamBy Ta (akTopiB, LLO Ha HIX BNIMBAKOT.

Martepianu i MeToAM AOCAIAKEHHA

[0 OOHOLEHTPOBOMO PETPOCNEKTUBHO-MPOCMEKTUBHOMO
pocnimkeHHs 3anyveHo 100 nauieHTis i3 LST giametpom
noHag 20 mm. Kputepii 3anyyeHHs 4O AOCTIMKEHHS — BiK
218 pokiB, HasBHICTb HeiHBa3wBHUX LST, npuoatHux ans
eHpocKkoniyHoro obcTexeHHs Ta BuganexHs. Kputepii
BUKITIOYEHHS — BiK MEHLUE HiX 18 pOKiB, HAsIBHICTb €HA0-
CKOMiYHMX 03HaK rmmbokoi iHBasii [10], cynyTHi 3nosikicHi
HOBOYTBOPEHHS iHLLOI nokanisavii, NpoTunokasaHHa Ao
€HI0CKOMNIYHOrO BUAANEHHS, CIMEAHUA afeHOMaTO3HWIA
noninoa.
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OpwuriHaAbHI AOCAIAXKEHHS

EHpockonicTu-ekcnepTyt OUHIOBAmNM ypaXeHHs, Lo
BiANOBIAANM KPUTEPISM 3any4eHHs!, 3riZHO 3 NpUHLMNaMu
eHpockonii 3 nokpaLLeHum 306paxeHHsM [11]. OnTuuny gi-
arHOCTMKY 3AINCHUNM BIAMOBIAHO A0 CTAHAAPTU30BAHNX EH-
[L0CKONIYHUX KnacudpikaLlin 4ns OLiHIOBaHHS NOBEPXHEBOIO
SIMKOBOTO PUCYHKa Ta CyAUHHOrO natepHy [12]. MpuuinsHy
LumnLieBy GIONCito BUKOHANN y AinsiHKaX i3 HAGinbLL Nporpe-
CVBHUMY 3MiHamW. [1icnst nonepeaHLOro ricToNaTonoriYHoro
aHanisy Heonnaaii BU4ansnm eHgocKomMiuHo.

MakpockoniyHy Mopcororito ypaxeHb knacudikysani
3a [Mapmsbkoto knacudikalliero, 3rigHO 3 KpUTepisMu, Lo
3anponoHoBaHi S. Kudo et al. [13]. 3anexHo Big Mopdo-
noriyHux ocobnmeocteint, cepen LST rpaHynsipHoro Tuny
(LST-G) pospisHsinu romoreHHnin (LST-G-H) i amiwanuin
(LST-G-M) nigTvnu. LST HerpaHynsipHoro Tuny (LST-NG)
knacudikysanm sk nnacki npunigHati (LST-NG-FE) a6o 3
ncespopenpecieto (LST-NG-PD).

[ns piarHOCTVKM Ta BUAANEHHs BUKOPUCTaHO Bieo-
konoHockon CF H185 abo Bigeoractpockon GIF-HQ190
3 Bigeocucremoto Evis Exera lll, enextpoxipypriuHuii 6rok
Bowa 400 a6o 200.

Yci 06CTeXeHHst BUKOHAMM 3 iHCYdnsiLliel0 TOBCTOrO
KULLEYHMKA BYTNEKMCIIMM Ta3oM Mif, BHYTPILLHEOBEHHOW
aHanrocefauielo Nnponodonom Ta aHecTesionoriyHum
MOHITOPUHIOM BiTarnbHUX (OYHKLIN.

HoBOyTBOPEHHS BALANSN 3 BAKOPUCTAHHSIM OHOTO 3
€HoCcKoMiYHMX MeToziB. Brbip meToay B13Ha4YeHWI po3mi-
poM, Mopdonorieto, pesynsTatamt ONTUYHOTO OLiHIOBAHHS
LST [5] i kniHiYHMM pilLieHHsM eHaocKonicTa.

EMR BuKoHaHo B TpaauuiiHomy BapiaHTi [14] (puc. 1).
Ha nepLuomy eTani 3a 4ONOMOrOK OAHOPA30BOr0 EHAOCKO-
MiYHOrO iH'eKTOpa Y MIACAWM30BUIA LWap Nif HOBOYTBOPEHHS
BBOAVIM i30TOHIYHWI (i3iONOriYHMI PO34MH, 3abapBreHuin
iHOMroKapMiHOM, 10 IOCATHEHHS eneBaLii CrM30BOi 3 yCieo
Heonnasieto BHACNifoK yTBOPEHHS «NOZYLLKIU» Y MiACNN30-
BOMY LUAPi ANs YiTKILLOrO KOHTYPYBaHHS KpaiB YTBOPEHHS,
nonerLieHHst audpepeHLialii Wwapis, 3anobiraHHs MexaHiy-
HOMy ab0 TepmanbHOMY MOLLKOMKEHHIO M'S30BOrO Luapy
iHTpaonepaviiiHo yu y BigaaneHomy nepiogi (puc. 1B).
3acTocyBanu TexHiky AMHaMIYHOT NiACn130BOI iH'ekLii [15].
FAKLLO NoLLa HOBOYTBOPEHHS BENMKA, iH EKLIiH0 BUKOHYBas
Mo NepUMETPY MOro KpaiB 40 AOCATHEHHS NOBHOI enesaLlii
LST. Ha ppyromy etani neTnto no3unLjioHyBanm ans eHnocko-
MiYHOT peseKLii 3 3axonneHHsIM 1-3 MM 300pOBOIT CIM30BOI
HaBkono yTBopeHHsi (puc. 1C). Bubip dopmu, pomipy
Ta TMNy neTni 3anexas Big nokanisauii i gopmu LST. Ha
TPETLOMY €eTani NeTIo MOBINLHO 3aTAryBanu, O4HOYACHO
KOHTPOMbOBAHO 3HWKYBAm TUCK Y MPOCBITI KULLKM LLISIXOM
acnipauii Byrnekucnoro rasy (puc. 1D). MNicns BisyansHoro
NiATBEPAXKEHHS 3aXONMEHHS1 BCbOTO HOBOYTBOPEHHS €AM-
HUM Briokom 6e3 3anyyeHHst M'S30BOrO Lapy Nepexoaunnm
[0 YeTBEPTOrO eTany, Lo nepebavyas pe3ekLito yTBOPeHHS!
B pexumi cnpen-koarynauii (puc. 1 E). OuiHuBK noxe
nicnsi BUO@nNeHHs, Ha 3akIlo4YHOMY eTari, SIKLLLO HeoDXiaHO,
kpai AedekTy Cnn3oBoi 3BOANMN 3@ AONOMOTOK €HA0CKO-
nivHmX knine (puc. 1F).

TexHika pEMR (puc. 2) BigpisHsinacs ig EMR tum, wo
Ha Apyromy etani neTno No3uLioHyBanm 3 3axomnneHHAM
TNWLLIE YaCTWHU HOBOYTBOPEHHS (puc. 2C,D). Y Takuii cnocid
Heonnasito BMaansny noetanHo parmeHTapHo (puc. 2E).
[pyrui i TpeTin etanu nosTOpIOBaNU [0 Bi3yanbHOro
nigTBepm;keHHs nosHoro BuganenHs LST (puc. 2F). Ons
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3HVDKEHHS PU3NKY peLmayBy kpai noxa 06pobrnsnm LWnsxom
cnpeii-koarynsauii KiHyMkom netni abo aproHonnasmeHol
abnsuji [16].

ESD 3gificHioBany y BapiaHTi Ans KONopeKTanbHUX
Heonnasin (puc. 3), TO6TO He BUKOHyBanu nonepegHe
MapKyBaHHs HABKOIO YyTBOPEHHS, BPaXOBYHO4M, LLO Kpai Bi-
3yaribHO YiTKO BigMeX0BaHi Bif HOpMasbHOI cnn3oBoi [17].
MepLunit eTan iH’ekuii iBEHTUYHMIA 4O onucaHoro nig vac
EMR (puc. 3C). Opyruit etan nepenbayar LMpKyNspHUi
po3pi3 CnM30BOi HaBKOMO yTBOpPeHHS (puc. 3D). TpeTin
eTan nonsrae y noeTtanHoMy BiAcenapoByBaHHi HOBO-
YTBOPEHHS pa3oM 3i CrIM30BOIO Bif M'30BOrO Lwapy. Mg
4ac LbOro EHAOCKONIYHUM HOXEM BUKOHYBamNN ANCEKLO
MiZCNW30BOTO Lapy, BUAWMI CYAVHM KOarymioBanm HoXeM
abo remocTaTuuHUMK Wmnuamm (puc. 3E). BukopuctaHo
HiX 3aBooBXkM 1,5-2,0 MM i3 LLAPOBMAHOKO rOMIBKOIO,
npuoaTHUA ans iH'ekuii. Ha ubomy etani y 4 Bunagkax
3aCTOCOBAHO TaKOX METOZ, BHYTPILLHLOT TpakLii 3 cuniko-
HOBMMM CTOMATOSOTYHUMM KiNbLiAMM, onucanui L. Zheng
et al. [18,19]. FeMoCTaTMYHOK KMINCOK 3 MOXIMBICTIO
nepeaposKpUTTA 3axonnoBany CUMikoHOBe KinbLe, Npo-
BOAMIN Yepe3 iHCTPYMEHTaNbHWIA KaHan eHgockona
Ta NpuWKpinoBanu [0 BifIbHOTO Kpat yTBOpeHHs. Le
OAHIE0 KNINCOK HATAryBanw iHWWIA Kpai Kinbus Ta npu-
KpinnoBanu 4o CrM3oBoi 060MOHKN NPOTUNEXKHOT CTIHKM
kuwkm (puc. 3F). MNicns amcekuii BUKOHYBanm peBisito noxa
(puc. 3G) i koarynsLito BENMKWX CyOMH; Npenapar po3Tsry-
Banv Ha nnaHLeTLi, nepefasany Ans rictonaTtonoriyHoro
pocnimkenHs (puc. 3H).

Hybrid ESD BusHavaloTb sk Moaudikauito TeXHik1
ESD, wo noeaHye ii nepesary LWOAO KOHTPOMBLOBAHOIO
BUAANEHHS! YPaXeHHs €ANHUM OrOoKOM i LWBMAKICTb,
6e3neyHictb EMR. CtaHgapTHa TexHika [3] nepenbavae,
LLO Nicns iH'eKUii Ta UmpkynsipHoro pospisy (sk npu ESD)
BiZiCenapoBy0Tb Kpai HOBOYTBOPEHHS, MiCMS LibOro Hakna-
[atoTb NETIH0 | BUAANSIOTb LIEHTPasbHY YaCTUHY YTBOPEHHS!
LUNSIXOM NEeTNbOBOI pe3ekLii (sk npu EMR).

CTaTUCTNYHO pe3ynbTaTy onpaLitoBasny, 3acTocyBaBLUIM
nporpamHe 3abesneveHHs Statistica Bepcis 13 (StatSoft
Inc., Tulsa, OK, USA,; niueH3isi Ne JPZ8041382130ARCN10-J).
KateropianbHi 3miHHi (Hanpuknag, TN ypaxeHHsi, aHaTo-
MiYHa nokaniaaLlisi, MeTof pe3ekLii) HaBedeHo SiK Binco-
TKOBi 3HAYEHHSI; HEMEepepBHi 3MiHHI (K-OT BiK MaLiEHTIB i
PO3Mip ypaxeHHs!) — K CepefiHE 3HaYeHHs! | cTaHaapTHe
BigxuneHHs (SD) abo mepjaHa Ta MiXKBapTUMbHI iHTep-
Banu (IQR). JiarHoCTMYHi napameTpw nopiBHIOBaNM,
BWUKOPUCTOBYHYM BiHApHY NOTCTUYHY PErpecito 3 3acTocy-
BaHHAM nonpasku Haldane—Anscombe, konm HeobxiaHui
MoZiN Ha HyMbOBi 3HaYeHHs. BigHowweHHs waHcie (Odds
ratios, ORs), 95 % posipui inTepsanu (Cl) Ta p-3HayeHHs
3 BUKOPWCTaHHAM Xi-KBaZpaTa i CKOpUroBaHUX 3anmLuKiB
po3paxoBaHo Ans noct-hoc napHuWx nopiBHAHbL. [ns
OLiHIOBaHHS MIHINHOIO 3B’I3Ky BUMKOPUCTAHO KOoediLlieHT
kopensuii MipcoHa. Mpu p < 0,05 BigMiHHOCTI BBaXanw
CTaTUCTUYHO 3HAYYLLUMM.

Mepen 3anyyeHHAM OO JOCRILXEHHS BCi NauieHTH
HaZanu nucbMoBy iHopmoBaHy 3rogy. Mig yac poboTu
JOTPUMYBASICb ETUYHUX MPUHLMMIB, BUKNAAEHUX Y [enb-
CiHCbKilt feknapallii B il OCTaHHIl pegaKwii, Ta iHLLMX YAHHWX
[OKYMEHTIB, LLO PernameHTyioTb JOCTIIKEHHS 3a y4acTio
ntoanHu. Komicist 3 nutaHb 6ioeTuki 3anopiasbkoro Aepas-
HOro MeaunKo-hapMaLeBTUYHOTO YHIBEPCUTETY pO3rmsiHyna
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1D 1E 1F

Puc. 1. EMR. A: ornsig LST-G-M y 6inomy caitni Ta By3bkomy cnekTpi caitna (NBI);

B: 3piiicHeH0 iH'ewjto (iionoriYHOro po34mnHy B MiACNN30BUIA LWap;

C: no3uLiloBaHHS NETNi 41151 €HAOCKOMIYHOT pe3ekKLii;

D: 3aTsAryBaHHs netni Ta 3axonneHHs HOBOYTBOPEHHS;

E: yTBOpEHHs BUAANEHOo B peXuMi koarynsuii, BUGHO kpai koarynsLiiiHoro HeKpo3y Ta YnCTe Noxe 6rakuTHOro Konbopy;
F: kpai aedbekTy Cnm3oBoi 3BeAeHi EHAOCKOMIYHOIO KMINCOH0.

2A 2B 2C

2D 2E 2F

Puc. 2. pEMR. A: ornsig LST-NG-FE 3 xpomockoni€to iHaurokapmiHoM;

B: CTBOPEHHS «NOAYLLKWY Y MiACIM30BOMY LLUAPI LLNSXOM iH'eKLiT ¢i3ionoriyHoro posumHy;

C: no3uLitoBaHHs NeTNi ANs eH[OoCKONIYHOI peseKLi;

D: 3aTsryBaHHs netni Ta 3axonnexHs (parMeHTa HOBOYTBOPEHHS, 3MiBa BUAHO YaCTWHY YTBOPEHHS, LLO He 3aXOnieHo NeTneo;
E: 4acTMHV yTBOpEHHS MoeTanHo BUaneHi, BALHO He3MiHEHy CIU30BY N0 Kpasix i 3anyLIKOBY aAeHOMATO3HY TKaHWHY B LIEHTPI;
F: noxe nicns BuaaneHHs, BUOHO Kpai KoarynsuiiHoro Hekpoay Ta XMpoBY TKaHUHY MiACAU30BOTO LWapy.
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3A 3B
3D 3E
3G 3H

Puc. 3. ESD. A: ornsig LST-G-M i3 xpomockonieto iHaurokapmiHom; B: ocepeaok CTepToro sIMKOBOTO Ta HEpErynsipHOro CYAMHHOTO PUCYHKA, LLO CBIAYMTb NPO pak Ha Micui;
C: BUKOHaHO NiACN30BY iH'eKLl0; D: LMpKYNSipHWIA po3pi3 eHpoHoxeM; E: 3aX0onneHHs i koarynsiuisi BenuKkiX CyAnH y NACNU30BOMY Luapi reMOCTaTUHHIMM LUMMLSAMM;

3C

3F

F: TpaKuist ;O NPOTUNEXHOI CTiHKM KuLLKW; G: noxe nicnst aucekuii; H: BaaneHni npenapar po3TsrHyTo Ha nnaHLweTLi.

martepianu, HaBefeHi B CTaTTi, BCTAHOBWSIA BiAMNOBIAHICTb
yciM MOparbHO-eTUYHUM HOpMaM, WO 3afeKnapoBaHi
YMHHUMU HOPMATVBHO-PABOBUMY JOKYMEHTaMW (MPOTOKOM
Ne 5 Big 24 kBiTHs 2025 poky).

Pe3yabtati

CepepnHin Bik nauieHTis ctaHouB 64,59 + 10,89 poky.
Megniana posmipy ypaxeHb — 30 mm (IQR 20,00; 41,25).
3i 100 npoaHani3oBaHuX ypaxeHb 3@ MaKpOCKOMI4YHO0
mopdonorieto 66 ineHTudikoBaHo sk LST-G, i3 Hux 49 —
LST-G-M, 17 — LST-G-H; 34 BuaHaueHo sk LST-NG, i3 Hux
27 — LST-NG-FE, 7 — LST-NG-PD. CtpykTypa 3a nokari-
3auieto: 14 LST BusaBneHi B Kynoni cninoi kuwku, 20 —y
BUCXigHi 06000Bin kuwwLi, 20 — y nonepekosiit 060a0BiN
KLU, 2 — y HU3XiaHin 0BoaoBIN KM, 8 — Y CUMOBMAHIN
06008l kuwwLi, 5 — Ha pekTocurmoigHoOMYy BUrMHI, 31 —y
NPAMIA KALLL.

3a fJaHumu, Wo HaBeaeHi B mabnuyi 1, metoau Buaa-
NEeHHS BiOpI3HAIOTLCS 3aNeXHO Bif TWMy YTBOPEHb. Tak,

3anopisbkuit MeAnuHuI XypHan. Tom 27, Ne 3(150), TpaBeHb - yepBeHb 2025 p.

6inbLicte LST HerpaHynspHOro Tuny BuaaneHi LWisixom
EMR eanHum 6nokom (n = 14, 41,18 %) abo dparmen-
TapHo (n =17, 50,00 %). Ansa BupanexHs LST-G yacriwe
3acrocosyBany TexHiky ESD (n = 23, 34,85 %). Cepepnin
PO3Mip ypakeHb HaNGINbLLMIA cepes TVX, LLO BuaaneHi Me-
TopgoMm ESD, — 46,60 + 16,18 MM, HaiimeHLUIA — y nigrpyni
EMR-21,07 £ 2,49 Mmm; cepenHiit po3mip yTBOpEeHb, Buaa-
nexnx pEMR i hybrid ESD, craHoBuB — 33,47 + 15,20 Mmm
i 38,64 + 13,62 MM BiANOBIAHO.

Yci ycknagHeHHs, Lo BUHWKanu nig vac abo nicns one-
pauji, BUniKyBaHO eHBOCKOMiYHO, NOTpebu B XipypriyHOMy
BTpy4aHHi He Byro.

KpoBoTeya y paHHbOMY nicnsonepawinHoMy nepioai
BIHWKNA B 04HOrO nauieHTa nicng pEMR. IHTpaonepaviiHa
kpoBoTeya BUHUKNa y 2,78 % sunagkis (1/36) npu pEMR,
3,57 % (1/28) — npu EMR en block, 4,00 % (1/25) — npu
ESD, y 36,36 % (4/11) — npu hybrid ESD. Yci enisogu
KPOBOTEYI 3yMUHEHO LUNsSXOM Koarynsiuii abo 3 Buko-
PUCTaHHAM €HOOCKOMIYHWX KMiNC, BOHU HE CMPUYUHUIK
3HAYYLLOro 3HWKEHHS NabopaToOpHMX MoKasHWKiB. 3a
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4A 4B

TicTonaTonoriynui TMN HasBHicTb AucnAasii / paky

1% 6%
5%

32%

48 %
38%
2%
B rinepnnacTu4HuiA nonin 3ybyacrta ageHoma B Be3 guennasii Low-grade
m TYOynspHa ageHoma B BiNbO3Ha ageHoMa m High-grade m  AneHokapuuHoma
Tybyno-Binbo3Ha ageHoma afeHoKkapumHoMa

Puc. 4. Mopdonoriunui Tun (a) i HasiBHICTb Ancnnaii / paky (6) Ha micui y BupaneHux Heonnasisix, 3rigHo 3 ricTonaTonoriYHMM BUCHOBKOM.

Tabauua 1. MeToay eHAOCKOMIYHOTO BUAANEHHS Ta iXHi yCKnaaHEHHs

EE LstrG [ Sranow __[iposoresa | rpsonepauiin nepopaui
22 14 36 2 - 4

PEMR

EMR 1 17 28 1 = =
ESD 23 2 25 1 5 1
Hybrid ESD 10 1 1 4 1 3

LST-G: rpaHynsipHuii TN HOBOYTBOPEHb TOBCTO KULLIKW, LLIO MOLLMPIOIOTLCS nateparnbHo; LST-NG: HerpaHynsipHuiA TUn HOBOYTBOPEHb TOBCTOI KULLIKW, LLO NOLLMPIOIOTLCS NTaTepanbHo;
EMR: eHpockoniyHa pesekLisi cnu3oBoi 060moHku; pEMR: dparmeHTapHa EMR,;
ESD: eHgockoniuHa nigcrnnsosa avcekuisi; Hybrid ESD: ribpuaHa eHgockonivHa nigcnun3osa gvcekLis.

Tabauus 2. MNMocT-hoc napHi NOPIBHSIHHS LUAHCIB ANs YCKIaAHeHb 3anekHO Big METOAVK BUAANEHHS

Nopiini roxsicmzanonn ok Jesuc

KpoBoteua
pPEMR npotn EMR 1,330 0,170-10,690 0,789
PEMR npotn ESD 1,180 0,150-9,560 0,874
pEMR npotut hybrid ESD 0,120 0,021-0,690 0,008
EMR npotn ESD 0,890 0,087-9,140 0,922
EMR npotu hybrid ESD 0,091 0,012-0,680 0,008
ESD npotut hybrid ESD 0,100 0,014-0,770 0,013

Nepdopauisa
pEMR npotn EMR 0,780 0,015-40,570 0,902
pPEMR npotn ESD 0,051 0,0027-0,970 0,008
PEMR npotu hybrid ESD 0,096 0,0036-2,5300 0,090
EMR npotu ESD 0,065 0,0034-1,2500 0,021
EMR npotu hybrid ESD 0,123 0,0046-3,2600 0,145
ESD npotut hybrid ESD 1,880 0,270-13,240 0,522

Peunaus
pEMR npotv EMR 7,890 0,410-153,030 0,112
pEMR npotu ESD 2,260 0,330-15,440 0,395
PEMR npotu hybrid ESD 0,340 0,070-1,650 0,166
EMR npotn ESD 0,290 0,010-7,360 0,424
EMR npotu hybrid ESD 0,043 0,002-0,910 0,007
ESD npott hybrid ESD 0,150 0,019-1,170 0,047

OR: BigHoweHHs waHcis (Odds ratios); 95 % Cl, 95 %: nosipui iHTepBan;
EMR: eHpockoniyHa pesekLisi cnu3oBoi 060noHku; pEMR: dparmeHTapHa EMR;
ESD: eHgockoniyHa nigcnn3osa avcekuis; hybrid ESD: ribpugHa eHpockonivHa nigcnnaosa aucekLis.
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JaHumu, Lo HaBedeHo B mabruyi 2, KpoBoTeva 3Ha4HO
yacTilwe BMHMKana nig vac hybrid ESD nopiBHsHO 3 ycima
iHLUMMU rpynamm.

[Nepdpopalito CTiHKK KULLIKKM Nig Yac onepaLlii BUsSiBunm
y 20,00 % Bunapkis (5/25) npu BukopucTaHHi TexHikn ESD,
¥ 9,09 % (1/11) — npu BuaanenHi LST wnsxom hybrid ESD;
Taki BUnagku He 3adhikCoBaHO B pa3i BUKOPUCTAHHS METOAVK
EMR un pEMR. Po3amip nepdopalii B ycix Bunagkax He
nepesuLLyBas 3 MM. [ledekTn yCnillHO 3aKpUTO LUMSXOM
€H0CKOMIYHOTO KIiMyBaHHS, He CyNpOBOAKYBarN1Cs CUMn-
TOMaMmu i He Manu Hacnigkis 4ns nauieHTiB y nicnsonepa-
LiHomy nepioAi. 3adikcoBaHO BinbLLy YacTOTY BUHUKHEHHS
iHTpaonepaLinHoi nepcopai Npy BUKOPUCTaHHI MeToay
ESD nopisHsiHo 3 EMR i pEMR (mab6n. 2).

Mig yac NOBTOPHOIO CMOCTEPEXEHHS Y BigganeHoMy
nepiogi (4epes 6 micsuis nicns onepatii) y 8 nauieHTis (3i
100 3anyyeHVx [0 AOCTIMKEHHS) BUSIBNIEHO PELIMANB HOBO-
YTBOPEHHS, LLO B YCiX BUMaaKax BUAANEHUIA €HA0CKOMYHO.
Yci peunamnBy BUHUKNW NICNS BUAAMEHHS TPaHYNsPHUX
LST: 2 Bunapkm i3 17, 11,76 % — gnsa nigtuny LST-G-H,
6 Bunagkis i3 49, 12,24 % — ons nigtuny LST-G-M. Brim,
CTaTUCTUYHO 3HAYYLLOI Kopensuii M MakpoCKONIYHUM
mopdonoriyHum Tunom LST, sk i Mk po3MipomM HOBOYTBO-
PEHHS! | BAHUKHEHHSIM PELANBY, HE BUSIBMEHO.

BcraHoBneHa npsima kopensuis cnabkoi cuiv Mix
PeLManBOM i foKanisauieto YTBOPEHHS Y NpsMIn KL —
koediuieHT kopensuii MipcoHa, r = 0,281, p = 0,005.

Peunane Bussnero B 11,11 % sunagakis (4/36) nicns
BUAANeHHs 3 BUKOpUCTaHHAM MeToavku pEMR, y 4,00 %
(1/25) — nicna ESD, y 27,27 % (3/11) — nicns hybrid ESD.
Omxe, hybrid ESD mae JOCTOBIPHO BULLY YacTOTY peLyanBy
Benukux LST nopisHsiHO 3 EMR i ESD (mab6n. 2).

3a paHumMu, WO HaBedeHo Ha puc. 4, cepen BEnuKuX
LST maitxe nonosuHy (48/100) Bunazkis knacudikoBaHo
K TyOyno-Binbo3Hi ageHomu, y Maike TpetuHi (32/100)
BUSIBMEHO OCepenky 3nosikicHux 3miH. Mix mopdonoriy-
HUM TUMOM TyBYno-BiNbO3HOI afeHOMM Ta BUHUKHEHHSM
peunavBy BCTAHOBMEHO NPsMY KOpenauito cnabkoi cunm
(r=0,233, p=0,02).

06roBopeHHsA

Crparteris nikyBaHHs LST nepenbayae BUKOpPUCTAHHS
€HOOCKOMIYHUX | XipypriYHMX MeTOgiB BuAaneHHs. Bubip
METOZY 3anexuTb Big TUMY, po3Mipy, Nokanisauii Ta onTuny-
HOT OLiHKI BUSIBNIEHUX HEONNa3iin. 3acToCyBaHHS CTaHAap-
TW30BaHUX €HZOCKOMIYHUX Knacudikalii i BU3Ha4eHHs!
MaKpOCKOMIYHWX 3MiH Aa€E NiACTaBy NPOrHO3yBaTy rMnboKy
iHBa3ito B CTIHKY KULLKW 1 0BMpaTh pagunkanbHiLli METoAm
BUAaneHHs. 3asHaummo, Lo nonepeaHs Wwynuesa bioncis
peKkoMeH0BaHa, Konu 3annaHoBaHo XipypriYHy pesekLio,
3aCTOCYBaHHS! eHOOCKOMIYHNX METOZIB HE MOXIMBE abo
SIKLLIO BOHM MOB’i3aHi 3 BUCOKM PU3NKOM Ans maviexTa. Lie
MOB’S132HO 3 BUCOKOHKO Yy TIMBICTHO EHOAOCKONIYHOT ONTUYHOT
[iarHoCTWKK, WO 3icTaBHa abo nepeBuLLye AiarHOCTUYHY
TOYHICTb LmnueBoi Gioncii [4,5,6,9,12).

EMR - 3aranbHOBM3HaHUI | OAMH i3 NEPLLUMX EHOOCKO-
MiYHNX METOAIB NiKyBaHHS AOBPOSKICHUX HOBOYTBOPEHb
CMM30BOI LLYHKOBO-KLLIKOBOTO TpakTy. MeToz MoXHa BUKO-
pucToBYBaT aMbynaTopHo abo ig Yac KOPOTKOCTPOKOBOMO
nepebyBaHHs B cTaujoHapi. EMR Bu3HaHO sik Ge3neyHy,
eeKTUBHY, WBKUAKY N EKOHOMIYHO AOLiNbHY arnbTepHa-

3anopisbkuit MeAnuHuI XypHan. Tom 27, Ne 3(150), TpaBeHb - yepBeHb 2025 p.

TMBY XipypriYHOMY BTPYYaHHIO B MAaL€HTIB i3 HeiHBa3uB-
HMW KOMOPEKTaNbHUMMU YPaXKEHHSIMW, LLO BiANOBiAaTh
KpuTepisM 3acTocyBaHHs MeToauku. EMR, Bpaxosytoum
MPOCTOTY BUKOHAHHS, Ma€ NepeBary oo 3acTOCyBaHHS
Hap iHLUMMKY MeToZaMy B aHaTOMIYHO CKMafHMX AinsHKax
(cenesiHKoBWIA i MEYIHKOBWIA BUMMHM, Y CETMEHTaX KMLLKM
3 avBepTUKynamu abo SKLO Heonnasis 3HaxoauThbCs 3a
raycTpanbHoto ckrnagkoto) [20].

Tpapuuiiia EMR nepenbayae BUKOPUCTAHHS enek-
TpoXipypri4Horo Groky, skuiA NEPETBOPIOE CTPYM Y Tenno,
BVKOHYHOUM NETNbOBY PE3eKLil0 TKaHWHW 3 OQHOYACHOH
koarynsiLieto KpaiB pesekLii Ta npunernmux ApibHNX CyauH
nigcnu3oBoro wapy Ans 3abeaneyeHHs reMocTasy Ta MiHi-
mi3aLlii pu3nky kpoBoTeui [6]. 3aranbHa YacToTa KpoBoTeui,
3a JaHUMK aBTOopIB, CTaHOBKTL A0 11 % nig yac onepalii Ta
00 7 % y paHHbOMY nicnsonepaiinHoMy nepiogi; Yyactora
nepdopauii — 1-2 %, Yactota BUHWUKHEHHS peLMauBYy —
10 30 % [20]. Lle He 36iraeTbcs 3 JaHUMK, LIO OTpUMAn
Mif Yac HaLLOro JOCTMKEHHS, KON BUNAAKIB BUHVKHEHHS
nepdopalliii, nicnsonepawiiHnx KpoBOTeY | peLnamBy He
6yno, a yacToTta iHTpanpoLeaypHOi KPOBOTEYI CTaHOBUMa
3,57 %. Lle moxe 6yTv noB’sa3aHo 3 06’eHaHHAM Y Binb-
wocri gocnimpkeHs Metoauk EMR en block Ta pEMR B ogHy
rpyny. 3a3Haunmo, Lo BUAANEHHS HOBOYTBOPEHHS €AVNHUM
6riokom wnaxom EMR oGmexeHe oro MakcumanbHUM
piametpom 20-25 mm, TOMY Y L nigrpyni cepeaHin giameTp
cTaHoBMB 21 MM.

PEMR chakTnyHo € dparmeHTapHoto noetanHoo EMR,
TpaguLiHO acouiioBaHa 3 BULLMM PU3MKOM peuuamsy, a
BUOANEHNI MaTepian 3Ha4yHO CKaaHilLe OLiHUTK ricTona-
TonoriYHo. Tomy Lo METOAMKY 3a3BMYali 3aCTOCOBYOTb 4151
BUAANeHHs nuwe AoOposiKiCHUX HeiHBA3WBHKX YTBOPEHb
Hes3anexHo Bif, IXHLOro poamipy [7].

3a pesynbratamut paHAoMiI30BaHOrO AOCTIMKEHHS [21],
ans craHgaptHoi pEMR npu BuganeHHi senukux LST
yacToTa iHTpanpoLeaypPHIX KpoBOTEY cTaHoBMNa 22,7 %,
BincTpodeHnx — 4,4 %, nepdopavinn — 3,9 %, peumamsy
— 13,8 %, 3ahikCOBaHO iCTOTHE 3HKEHHS HACTOTU BUHUK-
HEHHS! yCKnaaHeHb Yy pasi BAKOPWUCTaHHS XONOAHOMETNLOBOT
(pparmeHTapHOI pe3ekLii, ane BHACMIAOK NiABULLEHHS Bia-
COTKa BUHUKHEHHS peLmamsy. [ig Yac HaLworo AOCHimMKEHHS
BCTaHOBMEHO 3iCTaBHY YaCTOTY BUHWUKHEHHS pE3uayansHuX
Heonnasiv (11,11 %), ane 3Ha4HO MEHLLWI BiACOTOK iHTpa-
Ta nocTnpoLenypHvx kpooTed (2,78 % /2,78 %), Bunapkis
nepchopadii He 6yno. Lie moxe ByTn nos’sisaHo 3 BinbLu
KOPCTKUMU KPUTEPISIMM 3a1Ty4eHHS 10 AOCTIHKEHHS | MEH-
UMM cepenHiM po3MipOM YTBOPEHHS, X04a CTaTUCTUYHOI
kopensuii M poamipom i Byab-akuM mapameTpoM, Lo
aHaniaysanu, He BUSIBINIEHO.

ESD, nopiBHSAHO 3 iHLINMY €HAOCKOMIYHUMM METOAAMM
BUOANEHHS, Mae BiQHOCHO BULLWMIA pU3UK iHTpaonepawin-
HWX YCKNaZHeHb, CKnagHilla Ans onaHyBaHHsl, NoTpebye
6inbLue Yacy 1 iHCTPYMEHTIB [N BAKOHAHHS, ane CyTTEBO
3HUXKYE PU3MK peumamsy. 3 ii BUKOPUCTAHHAM MOXTUBE
BUAANEHHs HaBiTb BESIMKMX HEONnasin eanHUM Grokom;
METOAMKA PEKOMEHZ0BAHA, KOMU € eHA0CKOMYHI 03HaKM
obmexeHoi iHBa3ii KonopekTanbHOr0 HOBOYTBOPEHHS Y
MiZCNM30BMI LUap, 0COBMMBO AKLLO 10r0 PO3Mip CTaHOBUTb
noHag 20 mm [6,9].

Yacrora iHTpanpoLeaypHoi Ta BifCTPOUYEHOT KPOBOTEu,
3a JaHUMK €BPOMNENCHKMX i NIBHIYHOAMEPUKAHCBKUX [O-
CIigHuKiB, cTaHOBUTL 3—4 %. Ha Liell nokasHmK NOTeHLiHO
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MOXYTb BMNMBATK PO3MIp, foKaniaaLlis, TUN YyTBOPEHHS,
TpUBaniCTb onepaLii Ta NPUAMaHHs NaLieHTOM aHT1arpe-
raHTiB abo aHTuKoarynsHTiB. BTiM, Ha3BaHi puavk-acoui-
1i0BaHi hakTopy 3anuLaKTbCs NPEAMETOM BUBYEHHS,
OCKiNbKy BiPI3HAOTLCS Y PisHUX AOCTimkeHHAX [6,8,22]. 3a
pesynbTatamu HaLLoro JOCTIZXKEHHS!, KpOBOTEYA BUHWKNA Y
4 % BMNaAKIB i HE Mana CTaTUCTUYHOT KOPENsLii 3 XOaHUM
i3 (hakTopiB, LLO BUBYANN.

lNoka3aHo, Lo nepdopaLlist BUHWKae y 6,6 % Bunaakis
Mg yac BUKOHaHHS i B 1,2 % onepoBaHuX NpoTArom nepLunx
14 roguH nicns 3aBeplueHHs ESD [22]. OgHak nig yac Ha-
woro gocnigxeHHs 3adikcosaHo 20,0 % i 0,0 % Bunaakis
iHTpa- Ta nicnsonepavinH1x nepdopaLii BignosigHo. Xova
HaM He B,anocs BUSIBUTI (hakTop, LLIO CYTTEBO BNMBAKTL
Ha YacToTy BUHWMKHEHHS NnepdopalLiiid, ane Bigomo, Lo Ha
Hel MOXyTb BNAUBATK NokanidaLis YTBOPEHHS!, NOro pos-
Mip (ocobnueo noHag 40 mm) i nigcnnsosuit Gibpos [22].
OTxe, BUCOKWIA BIACOTOK NepdpopaLliil NOTEHLHO MOXe
6yTV NOB’A3aHWIA i3 BENWKM CEPESHIM PO3MIpOM YyTBOPEHb
y nauieHTiB Uiei BuGipkn (46,6 MM), a TakoxX An3aiHOM
LOCTIDKEHHS], 3@ SIKMM BUKOHYBany LumnLeBy Bioncito, Lo
MOXe CrIpUUYMHATY (hibpO3 NiACNM30BOrO Lapy.

3a gaHumm gocnigHukie, peunays BuHUKae y 1 % naui-
€HTIB 3aranom [8]. 3a pesynsTatamu HaLLoro OCIMKEHHS,
peumnams 3acikcoBaHo B 1 (4 %) nauieHTa i3 25, akum Bu-
JaneHHsa BuUkoHaHo wnaxom ESD. OTxe, Takuin BigcoTok
BUNAZKIB peuuanBy Moxe OyTW 3yMOBMEHUIA HEBEMUKUM
pO3MipoM BUGIpKU.

Hybrid ESD 3anponoHoBaHO Anst 3MEHLLEHHs cKnag-
HOCTi 1 TPUBANOCTI onepauii Npu 36epexeHHi NpUHLMNY
BUANEHHs eauHUM Griokom. MeToawKy LWMPOKO 3acTOCo-
BYIOTb SIK NEPEXiAHUI €Tan nig Yac onaHyBaHHS KNacu4Hoi
ESD, ans BuganeHHs yTBOPEHb PO3MIPOM MEHLLE HixX
3—4 cM, Konu eKcrnoauwis NigcnvMsoBoro Luapy yTpyaHeHa
abo sk anbTepHaTUBY KOHBEHLiHIN ESD y cknagHux
Bunagkax [6].

Y cyyacHux JOCHiMKEHHsX MokasaHo: skwo hybrid ESD
BWKOHAHa MnaHoBo, BOHa Mae 3icTaBHi 3 ESD nokasHuku
edekTvBHOCTI 11 BGe3nekw [3,6]. Tak, YacToTa BUHUKHEHHSI
KpOBOTENi, 32 faHUMKM JocnigHuKiB, cTaHosuna 0,3-4,3 %,
nepdopadii — 8o 4,7 %, peunamsy — 4,5 % [3,23]. MNig yac
HaLoro AocnimpKeHHs 3adikcoBaHO 3HaYHO BinbLuy yac-
TOTY KPOBOTEMI N Yac onepaLiii — noHaa TPETVHa Bif yCiX
Bunagkis (4/11, 36,4 %), HaMBULLWIA BIACOTOK peuyanBiB
(3/11, 27,3 %), ane Bunaakis nepcopaLlii He 6yno. Kpim
3HAYHO BinbLLOro cepeHLOro po3mipy yTBopeHb (38,63 Mm)
i HeBenuKoi BIBIpKK, 3ayBaXuMO: 3acTocyBaHHs hybrid ESD
He 6Gyno 3annaHoBaH1M, METOAUKY BUKOPUCTOBYBanM nif
yac CKnafHoi aucekuii sik cnocib 3aBepLumTi onepawiio
BUJANEHHSM HOBOYTBOPEHHS EAVHAM BMOKOM.

BucHoBKH

1. ESD noe’si3aHa 3 BMLLOK YacTOTOK BUHWUKHEHHS
iHTpaonepauiHoi nepdopalii, a hybrid ESD — 3 BuLLo0
YacCTOTOK BUHUKHEHHSI peLuanBy Ta iHTpaonepavuiHol
KPOBOTEui MOPIBHSHO 3 iHLLMMY METOAAMM EHA0CKOMIYHOTO
BuaaneHHs senukux LST.

2. EMR, pEMR i ESD - 6e3neuyHi i1 epekTvBHI eHpo-
CKOMIYHi TexHikn BuaaneHHs Benukux LST. Bpaxosytoun
cynepeunusi nokasHuky hybrid ESD, ocobnvBsocri i 3acTo-
CyBaHHsi NOTPebyHOTb MPOLOBXEHHS BUBHEHHS.

ISSN 2306-4145  https://zmj.zsmu.edu.ua

3.Y 32 % BuganeHux senukux LST BUSBNEHO 3N0sIKiCHI
3MiHK, Wo obrpyHTOBYE BUOIP EHOOCKOMIYHUX METOLIB,
Ki 3a0e3neyytoTb BULANEHHS HOBOYTBOPEHHS EQUHUM
Grokom.

4. YacToTa BUHUKHEHHS peLmamsy Benukux LST cnabo
KOpENIoE 3 fokanisavieto y Npsmin KL Ta Mopdonoriy-
HUM TUMOM TyBYno-BiNbO3HOI afeHOMM.

MepcneKkTBM NOAAABLIMX AOCAIAKEHb MONAraTh y
3AiNCHEeHHI paHOOMi30BaHUX AOCHIMKEHD i3 3annaHoBaHNM
BUZAnNEHHsM HOBOYTBOPeHb LnsixoM hybrid ESD Ha Benu-
k11X BMGipkax navieHTiB.
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AHani3 pe3yabTaTiB AiKyBaHHA rpymX MiXkxpebueBux AUCKIB
nonepeKoBoro BipAiAy XpeobTa, AKi cynpoBoAXYIOTbCA HecTabinbHiCTIO
OMOPHO-PYXOBOro CermeHTa, PisHUMU XipypriuHUMHU TEXHOAOTIAMMU

A. M. Bypman®*48EP, M, B, XuxkHAKDF, B. K. MiOHTKOBCLKMAGABL,
B. M. MupoHnk®38C, T, A. KceH3oB®>BCPE O, M. Komapos®*BCPE

*AepxaBHa ycTaHoBa «IHCTUTYT Herpoxipyprii iM. akaa. A. . PoMoaaHoBa HauioHaAbHOT akaaeMil MeAMUHUX HayK YkpaiHu», M. Kuis,
2ToBapUCTBO 3 0OMEXEHOH0 BiAMOBIAAABHICTIO «MeanuHuit Aim Odrex», M. Oaeca, YkpaiHa, ToBapucTBO 3 0OMEXEHOH0 BiAMOBIAAABHICTIO
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A - KOHUenLis Ta AM3aiH AOCAIAKEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTauia AaHux; D - HanucaHHs cTaTTi; E - peparyBaHHs cTaTTi;
F - ocTatouHe 3aTBEPAXEHHS CTaTTi
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Merta po60oTH - NOPIBHSATY pe3ynsTaTit XipypriYHOro NikyBaHHS NaLieHTIB i3 rpukamMuy NonepekoBoro Biaginy xpebTta Ha oHi He-
CTabinbHOCTI ONOPHO-PYXOBOrO CErMEHTa BIZKPUTUMU Ta EHLOCKONIMHUMU METOAMKAMM.

Marepianu i meToau. [poaHanizoBaHo pesynsTaTy XipyprivHoro nikyBaHHs 96 XBOpUX, ONepoBaHKX 3 NPUBOZY rpvK MixxpebLeBmx
[MCKIB MONepeKoBoro Biaainy xpebTa, siki CynpoBOAXKYBanuCh HECTabINBHICTIO OMOPHO-PYXOBOTO CerMeHTa. Yci nauieHTn nepeby-
Banu Ha NikyBaHHi B BiAAiNeHHi ManoiHBa3\BHOI Ta NasepHOi HeMpOXipyprii 3 peHTreHonepaLiiHow LY «IHCTUTYT Helpoxipyprii
im. akag. A. . PomogaHosa HAMH Ykpainu» (M. Kuig) i TOB «Megauunuii ueHTp «EHgokniHik» (M. PiBHe) B nepiog 3 2021 fo
2024 poky.

Pe3yabtatu. Y navieHTiB, SKUM iHTpanamiHapHO BUa@nunu rpuxy i Hagani BCTaHOBWM CUCTEMY TpaHCTeAUKYNapHoi dikcadii, 6inb
3meHLumBes 3 10,80 + 1,40 6ana go 4,50 + 1,40 6ana y paHHbOMY nicnsionepaLiiiHomy nepiogi, Yepes 6 micsuis — 1o 2,20 + 0,80
6ana, yepes 1 pik — go 1,80 + 0,23 6ana. 3a wwkanoto MakbepHi B 93,02 % npoonepoBaHux OTPUMaHO NO3NTUBHI pesynbratn. 3a
wikanoto NPS y xBopyix nicnsi 3acTocyBaHHs! EHOOCKONIYHUX METOAVK BU3HaYeHo perpec 6onbosoro cuHapomy 3 10,20 + 0,19 G6ana
00 2,56 + 0,09 6ana y paHHsoMy nepioai nicns onepadii, 4o 1,12 + 0,10 6ana vepes 6 micsuis, 1o 0,50 + 0,03 6ana yepes 1 pik.
B eHpockoniyHii rpyni 4OCArHYTO 3MEHLLEHHSI PiBHS CepeaHboi KPOBOBTPATH Ta 3MEHLLEHHSI CepeaHbOi TPUBANOCTi BTPYYaHHSs!
(130,0 £0,5mn, 2,0 £0,7 roa BiANOBIAHO), HA BigMiHY Bif, rpynu 3 iHTpanamiHapHUM BULANEHHSM FPUXKi 3 HACTYMHUM BCTAHOBMNEHHSAM
cvcTeMM TpaHcneamkynsipHoi dikcauii (260,0 +0,3 mn, 3,0 £0,5 roa BignosigHo). OTxe, cyyacHi xipypriuHi TexHonorii UBE-TLIF matots
MeBHi NepeBaryt NOPIBHAHO 3 TPaAULIHAMM MeTOAVKaMM, MOXYTb OyTi pEKOMEHOOBaHI Ans LLIMPLLOTO 3aCTOCYBaHHS Y NpaKTuL.

BucHoBKU. BUKOHaHHS! €HLOCKOMIYHMX XipYpriYHUX BTPYYaHb Y XBOPHX i3 rpvkammu MixxpebLeBMx AUCKiB NOMEPEKOBOrO Binainy
xpebTa, siki CynpoBOXKYHTLCS HECTaBINBHICTIO OMOPHO-PYXOBOTO CErMeHTa, Crpusie MiHiMisaLii XipypriYHoi TpaBMK, 3MEHLLEHHHO
KPOBOBTPATM, CKOPOUEHHIO TPUBANOCTi nepebyBaHHs XBOPOTO B CTALiOHAPI, 3HWXXEHHIO pU3nKy NicnsionepaLiiHnX ycknagHeHs i
3HaYHOMY CKOPOYEHHIO Nepiody peabinitavii.

Keywords:

lumbar disc
herniations,
endoscopic surgical
procedures.
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Analysis of treatment outcomes using various surgical technologies
for lumbar intervertebral disc herniation complicated by segmental instability

A. M. Furman, M. V. Khyzhniak, V. K. Piontkovskyi, B. M. Myronyk, T. A. Ksenzov, 0. M. Komarov

Aim. To compare the outcomes of surgical treatment using open and endoscopic techniques for patients with lumbar disc herniation
complicated with segmental instability.

Materials and methods. The study analyzed the results of surgical treatment in 96 patients who underwent surgery for lumbar
intervertebral disc herniation associated with segmental instability. All the patients were treated in the Department of Minimally
Invasive and Laser Neurosurgery at the State Institution “Romodanov Neurosurgery Institute, National Academy of Medical Sciences
of Ukraine” (Kyiv) and at the Medical Center “Endoclinic” (Rivne) from 2021 to 2024.

Results. In patients who underwent intralaminar hernia removal with a subsequent transpedicular system fixation, pain was reduced
from 10.80 + 1.40 to 4.50 + 1.40 points in the early postoperative period, to 2.20 + 0.80 points after 6 months, and to 1.80 + 0.23
points after 1 year. According to the McBurney scale, positive results were achieved in 93.02 % of cases. As defined by the NPS,
in patients who underwent endoscopic techniques, the pain syndrome regressed from 10.20 + 0.19 to 2.56 + 0.09 points in the
early postoperative period, to 1.12 + 0.10 points after 6 months, and to 0.50 + 0.03 points after 1 year. In the endoscopic group,
a decrease in the mean blood loss and average operation time was attained (130.0 £ 0.5 ml, 2.0 £ 0.7 hours), in contrast to the
group with intralaminar removing the herniated disc followed by the transpedicular system fixation (260.0 + 0.3 ml, 3.0 £ 0.5
hours). Thus, modern UBE-TLIF surgical technologies have certain advantages compared to traditional techniques and can be
recommended for greater use.

Conclusions. The use of endoscopic surgical interventions for patients with lumbar intervertebral disc herniation complicated by
segmental instability allows for minimal surgical trauma, reduced blood loss, a shorter hospital stay, lower risk of postoperative
complications, and significantly shortened rehabilitation time.

© The Author(s) 2025. This is an open access article under the Creative Commons CC BY 4.0 license
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OpwuriHaAbHI AOCAIAXKEHHS

OcTeoxoHapo3 xpebTa € OAHMM i3 HaWNOLIMPEHILWNX
3axBOPOBaHb NepUMEpUYHOI HEPBOBOI CUCTEMM, CTaHO-
BWTb CKMagHy coLlianbHO-MeanyHy npobnemy B 6aratbox
kpaiHax. 3Ha4yHa MOLLMPEHICTb LibOro 3aXBOPIOBAHHS CEpen
0cCib npaLe3gaTHoro Biky, BUCOKWIA piBeHb iHBanigHOCTI,
iCTOTHi €KOHOMIiYHi 36UTKK OBI'PYHTOBYIOTL aKTyanbHICTb
JOCTIDKEHHs Npobnemu, a Takox MiATBEpAXYHOTh enige-
MionoriyHe Ta coLlianbHO-eKOHOMIYHE 3HAYEHHS MaTonorin
xpebTa. Bigomo, Lo noYaTkoBi PEHTrEHONOriYHI 03HaKK
0CTeoXoHApo3y xpebTa 3a3Bnyaii BUHMKAKTb Y Billi Big 20
poKiB, NPOTe iHOAI iX GIKCYIOTb Y MIANITKIB LLKINBHOTO BiKyY [1].

Mpwki MikxpebLEeBX AMCKIB | HecTabinbHICTbL xpebTa —
TICHO NMOB’I3aHi 3aXBOPHOBAHHS OMOPHO-PYXOBOTrO anapary,
LLI0 JOBOSi 4acCTo AiarHOCTYTb. BOHM iCTOTHO NOripLUyOTh
SKICTb XWTTS NALEHTIB, OCKINbKM CNPUYMHAITL Ginb Ta
0OMEeXeHHs pyxiB, L0 Hepiako NpW3BOAMTL A0 iHBanig-
HocTi [2]. BusHaueHHsi TepmiHa HecTabinbHICTb xpebTa,
LLI0 3 YacoOM CTarno 3aranbHOMPUIHATIAM, 3anpONOHyBanm
A. A. White Ill & M. M. Panjabi [3]. ABTOpu BU3Ha41m He-
CTabiNbHICTb AK CTaH, Konm xpebeT BTpavae CBOK NPUPOAHY
CTilKICTb, 0COGNMBO NiA Yac pyxis, LLO NPU3BOAUTL A0
chopmyBaHHS rpik MixxpebLEeBUX AUCKIB, HAAMIPHOI pyX-
NWBOCTI Ta NaToNoryHMX 3MiH Ha PiBHI XpebLEBO-PYXOBNX
CermMeHTiB, sIKi JOBON YaCTO CMIPUYMHAOTL CUMBbHUIA Binb
i MOLUKOMKEHHS HEPBIB, HaZani — po3BUTOK AeopmaLlii.
[HWKMKM cioBamu, HeCTabiNbHICTb XpebTa — Lie NOpYLLIEHHS!
HOpMarbHOro (hyHKLOHyBaHHS XpebTOBOro CTOBNA, LLO BU-
ABNAOTH | 3@ biomexaHiYHUMK 3MiHamuK, | 3a BignoBigHUMM
KNiHIYHUMI 03HaKaMK.

IHTepnamiHapHe ByganeHHs rpvx Mixxpebuesux anc-
ki (Mx[) 3i cTabinizauieto xpebLEeBO-pyXOBOro cerMeHTa
3anuLaeTbCs CTaHAaPTOM XipypriYHOrO NikyBaHHS XBOPYX,
Y KX BUSIBNEHO HECTaBINbHICTb Ha BIANOBIAHOMY PiBHI Y
nonepekoBoMy Biaainy xpebTa. LLUnpoke BNpoBamXeHHs
BMCOKOTEXHOMOMYHUX MiHIMarbHO iHBa3WBHWUX METOAIB
xipypriyHoro nikyBaHHs rpmx Mx[ cnpusno sHayHomy
CKOPOYEHHI0 YMCENbHOCTI Hempaue3aaTHOr0 HaceneHHs
Yy CBIiTi, @ OTXe W MOMNEerweHHI0 coLianbHO-eKOHOMIYHUX
Hacniakis, L0 CNPUYMHAOTD Lji 3aXBOPIOBAHHS HA CUCTEMM
OXOPOHW 300poB'st [4,5].

3aBasKN NOCTIHOMY PO3BUTKY MIKPOXipYPriYHUX TeX-
HOJTOriN Ta YAOCKOHAMNEHHI eHA0CKONIYHUX TEXHIK, CyYacHa
xipyprist xpebTa cTae Bce binbLL 4OCTYNHOW Ta 6e3neyHo
Ans nauiexTis [6,7].

Heo D. H. et al. BnepLue noegHanu TexHOMorito yHina-
TepanbHoro GinoptansHoro goctyny (Unilateral Biportal
Endoscopy, UBE) i3 TpaHcdopamiHanbHOK NonepexkoBoro
MiXTinoBoto dikcauieto (Transforaminal Lumbar Interbody
Fusion, TLIF) i BusiBunu, wo UBE-TLIF icToTHO nokpatuu-
NN NoKasHUKKA nauieHTis, BcTaHoBNeHi 3a VAS i ODI [8].
Texniky UBE-TLIF BukopuctoBysamm J. E. Kim et al. gns
niKyBaHHS MawieHTiB i3 TonepekoBUM COHAUIONICTE30M. Y
pe3ynbTaTi AOCMIMKEHHS! HAYKOBL AiLLMN BUCHOBKY, LLO
UBE-TLIF Takox Moxe CnpusTi LOCArHEHHIO 3a40BIfIbHOT
weuakocTi cnoHaunoae3y [9]. Y pocnimpkerHsx Q. Yu et al.
Ta W. Guo et al. He BusiBneHo cyTTeBOi pisHmLi Mix UBE-
TLIF i BigkpuTOIO ONEpaLlieto 3a LUBMAKICTIO CNOHANNOAE3Y,
ouiHkamu 3a VAS (HKHIX KiHLiBOK) 260 ODI, KpiM paHHLOro
nicnsionepaviHoro nepiogy. Lle niaTBepmkye edeKTBHICTb
o6ox xipypriyHux metoauk [10,11].

BnpoBamxeHHs yHinatepansHoro GinopransHoro Ao-
cTyny ans BuganeHHs rpux Mx[] € pesynsratom TpuBanoro
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PO3BUTKY MiHIMarbHO iHBA3WBHUX XipypriYHUX TEXHOMOTIl,
O € NepCrnekTUBHUMM METOAAMU [N YCYHEHHS CTEHO3Y
Ta BUKOHaHHS CMOHAMINOAE3Y BiANOBIAHOMO XpebLeso-py-
X0BOro cermenTa [12,13].

MeTta po6otu

[MopiBHATU pe3ynbTati XipypriYHOro MNikyBaHHS MawieHTiB
i3 rpvxamu nonepekoBoro Biaainy xpebTta Ha oHi He-
CTabinbHOCTI OMOPHO-PYXOBOMO CETMEHTa BIAKPUTUMU Ta
€HOOCKOMIYHUMI METOAUKAMM.

Martepianu i MeToAU AOCAIAYKEHHA

[poananiszoBaHo pesynbTaTit XipypriYHOro MikyBaHHA
96 xBopux, oneposaHwx 3 npusoAy rpvx Mx[J nonepekosoro
BigAiny xpebTa, WO CynpOBOMKYBAINCh HECTABIMBHICTIO
OMOPHO-PYXOBOTO CEerMeHTa. Yci navieHTn nepebysanm Ha
niKyBaHHi B Bif4iNeHHi ManoiHBa3vBHOI Ta Ta3epHOI HEpo-
Xipyprii 3 peHTreHonepaLiiHoto 1Y «IHCTUTYT Helpoxipyprii
im. akag. A. M. PomogaHosa HAMH Ykpaitu» (M. Kuig) i
TOB «Mepgununmin ueHTp «EHgokninik» (M. PiBHe) B nepiog,
3 2021 go 2024 poky. Obupatoun TakTuKy XipyprivHoOro
nikyBaHHs, BpaxoByBanu Taki haktopu, Sk Bik XBOPOrO,
TpUBanicTb aHaMHe3y, pe3yrnbrati, OTpUMaHi iIHCTPYMEH-
TanbHUMK mMeTogamu. CepepHii BiK NaljieHTiB CTaHOBMB
47,00 % 0,56 poky, BinbLuicTb — vonoBikv (72 %).

KpuTepii 3anyyeHHs 10 AOCRimKeHHS — diarHoCToBaHa
rpvpka MixkxpebLeBoro aucka 3 HecTabinbHICTHO ONOPHO-py-
XOBOTO CerMeHTa Ha OHOMY PiBHi, @ TaKOX HasBHICTb
MUCbMOBOI iHPOPMOBAHOT 3roau Ha yyacTtb. Kputepii
BUKITIOYEHHS 3 JOCTIIKEHHS BKITtOYanu BigMoBy Bif onepa-
TWBHOTO BTPYYaHHS, 4iarHOCTOBaHi CynyTHi AEKOMMNEHCOBaHI
3aXBOPOBaHHs1, peumaneHy rpuxy Mx.

KniHiko-HeBponoriyHe 0BCTeXeHHs XBOPYX 3AINCHUN
3a wkanoto Numeric Pain Scale (NPS), 3a sikoto oLiHtoBanm
iHTEHCMBHICTb 6ONMBLOBOrO CUHAPOMY, Ta LuKkarno MakbepHi,
KOTPY BMKOPUCTOBYBAMNM [J151 OL|iHIOBAHHS! (PYHKL{OHANBHOTO
CTaHy NauieHTiB Micns XipypriyHnX BTpyYaHb.

3acTocoBaHO HeWpoBidyani3aLiiHi MeToamM: MarHiT-
HO-pe3oHaHcHy Tomorpadito (MPT) — ans BepuddikaLii rpvxi
Mx[ Ta BM3HaYEHHS CTYNEHs rigpodIiNbHOCTI YpaxeHoro
Ancka 3a krnacudikauieto Phirrmann; komm'toTepHy TOMO-
rpacbito (KT) — onst BU3HaYEHHS CTYMeHs CTEHO3yBaHHS
CMHHOMO3KOBOIO KaHany 3a iHgekcom YaikoBCbKOrO.
PeHTreHonorivHi MeToay BKMtoYanu LMgpoBy CnoHAUMO-
rpachito MonepexkoBo-KPUMKOBOTO BiaAiny xpebTa y dpoH-
TanbHilt Ta caritanbHili NNoLWmHaXx i3 yHKLOHaNbHMK
npobamu Anst OLiHIOBaHHS BioMEXaHi4YHUX B3aEMO3B'I3KiB
y CTPyKTypax XpebeTHO-pyXOBWUX CErMEHTIB Ha NiACTaBi
[aHUX PEHTTEHOMETPUYHOTO aHani3y.

BaxnmBuin YUHHKK, LLIO B3HAYae HeOOXiaHICTb Xipypriy-
HOrO BTPYYaHHs1, — eheKTUBHICTb MPOBEAEHOrO B MOBHOMY
obcssi kKoHcepBaTUBHOTO NikyBaHHs. JlikyBanbHi 3axoam
Ha foonepaliiHomy eTani nepepbaqany npuaHayeHHs
KOHCEpBaTWBHOI Teparnii B CTPOKM [0 4—6 TUDKHIB.

3anexHo Bif 3aCTOCOBAHOI XipyprivHOT TAKTUKI XBOPUX
noginunv Ha fgi rpynu: Ao 1 rpynu 3anyyeHo 43 (44,8 %)
naLieHTiB, SKUM BUKOHAnNM CTaH4apTHE iHTpanamiHapHe
BuaaneHHs rpwki Mx[ 3 HacTynHoto cTabinisavijeto onepo-
BaHOr0 CErMeHTa MXTINOBUM KEMKEM i CUCTEMOKO TpaHC-
neankynspHoi dikcadii; 4o 2 rpynu — 53 (55,2 %) xsopux,

ISSN 2306-4145

https://zmj.zsmu.edu.ua


https://zmj.zsmu.edu.ua/

Original research

Tabauus 1. [luHamika nicnsionepauitHnx 60nbo0BuUX Big4yTTiB 3a wkanot NPS y pisHi nepioau nicrnsi onepaTMBHOrO BTPyYaHHs

T'pyna nauieHTiB
3)

1 rpyna (n =4
2 rpyna (n = 53)

Mo onepauji, 6anu PaHHii nicnsonepauinHuii
nepiog, 6anu

10,80 + 1,40 4,50 + 1,40*
10,20+ 0,19 2,56 +0,09**

Yepes 6 micauis Yepes 12 micsuis
nicns onepauii, 6anu nicns onepauii, 6anu
2,20+ 0,80* 1,80 £ 0,23*

1,12 £ 0,10* 0,50 + 0,03*

*: p < 0,05 NOpIBHSHO 3 NOKa3HMKaMM 40 OnepaTnBHOrO BTPyYaHHs; #: p < 0,05 NOpiBHAHO 3 Noka3HWkamu nauieHTis 1 rpynu.

Tabauua 2. MNMokasHWKW IHTEHCMBHOCTI 60MbOBOTO cMHAPOMY 3a Lukanoto NPS y pisHi nepioau nicrns onepaTMBHOrO BTpYyYaHHs

Mepioa nicns BTpy4YaHHs 1 rpyna (n = 43) 2 rpyna (n =53)

[lo onepalji vs paHHiit nicnsionepaviinHuii nepiog -58,33 %*
[lo onepalii vs Yepes 6 micsLis nicns onepai -79,63 %*
[lo onepalii vs yepe3 12 micsiuie nicns onepawii -83,33 %*
PaHHil nicnsionepaLiiiHuii nepiog vs Yepes 6 micsLis nicns onepaii -51,11 %
PaHHii nicnsionepauiiiinil nepioa vs Yepea 12 micsuis nicns onepavii -60,00 %*
Yepes 6 micauis nicns onepaLii vs Yepes 12 micauis nicns onepawii -18,18 %

-76,30 %*
-89,63 %*
-95,37 %*
-56,25 %*
-80,47 %*
-55,36 %*

*: p < 0,05 NOpiBHSHO 3 NOKa3HMKaMK BiANOBIAHOI rPyNW onepaTnBHOrO BuaaneHHs rpvx Mx.

o0 ®

(Yepes 12 micsuiB nicns onepatii)

worenty R >
(4epes 6 micsuiB nicnsa onepaLii) 9,43
(PaHHi nicnsionepaLliiivin nepiog) '

1vs 2 rpyna
(@o onepauii) I' 588

0% 50 % 100%  150% 200 %

SKVM 30iACHEHO YHinaTepanbHe GinopTanbHe eHOOCKOMIYHe
BuganexHs rpuxi (UBE) B kombiHauii 3 eHAocKoniYHUM
BCTAHOBMEHHSIM KEpKa Ta CUCTEMOH TPAHCKYTaHHOI TpaHC-
neaukynsapHoi dikcauii. 1ig Yac BTpyYaHHs BUKOPKUCTaHO
4 mm aptpockor, 3,5 MM Oyp i pagio4acTOTHUI 30H, a TaKoX
CTaHgapTHWiA Habip HENPOXIPYPIiYHMX IHCTPYMEHTIB.

O6’eM KPOBOBTPATY PO3paxoBaHo 3a MOAMMIKOBAHOK
opmynoto Moore.

Pe3ynbrati [OCNiMKEHHS CTAaTUCTUYHO OnpaLtoBan,
3acTocyBasLum nporpamm Statistica for Windows 13, SPSS
16.0, Microsoft Excel 2020. [ins nepeBipku y BapiaLiiHux
psizax HopMarbHOCTI PO3MOAiNy MOKa3HWKIB 3aCTOCOBAHO
kpuTepiit Shapiro-Wilk. [JocTOBipHICTb AMHaMiKM Ha (POHi
Tepanii OLiHIOBanNK 3a 4ONOMOrOK NapHOro t-kputepito
U. Gosset a6o Wilcoxon. IMig 4ac ouiHoBaHHS BigMiHHOC-
Tel BUBIPKOBKX CyKynHOCTEN Y napanenbHux rpynax (Ha
(hoHi NikyBaHHS) y pasi HOPMaNbLHOrO PO3NOAINY 3MiHHUX
3aCTOCOBAHO NpoLieaypy AVCNEPCiiHOr0 0fHO(AKTOPHOMO
aHarniay noBTOPHWX 3MiH 3 BUKopucTaHHsM Newman-Keduls,
BPaXOBYIO4M MHOXKMHHICTb MOPIBHAHbL. AKLWO po3nogin
[aHvX He BiAMNOBiAaB HOPMarbHOMY 3aKOHY, 3aCTOCOBAHO
HenapameTpUYHWiA aHanor AMCNEepCiNHOMO aHanidy no-
BTOPHMX 3MiH — KpuTepii Fridman. 3a skicHumu o3Hakamm
BWGIPK/ NOMAPHO MOPIBHSANN 3 BUKOPUCTAHHSAM KpUTEPItO
3rogu Pearson i obpaxyHkom X2, [laHi HaBegeHo sk M + m.
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Puc. 1. MpoueHTHa pisHuLs
TsHKKOCTI BepTebporeHHoi
niombanrii 3a NPS npu no-
napHOMY NOPIBHSIHHI Novar-
KOBWX 3Ha4eHb i B AuHaMiLi
NPOTSroM poKy Y piHi time-
points nicns onepaTt1BHoro
BTPYYaHHS! 3anexHo Bifl
XipypriyHoi TaKT1ku Buaa-
neHHs rpvx MxA.

250% 300% 350 %

FAK CTaTUCTUYHO JOCTOBIPHI BiAMIHHOCTI BU3Ha4Yanu npwu
piBHi p < 0,05.

Pe3yabtati

Yci navujieHTy akTVBI30BaHi MPOTAroM 24 rogyH nicns onepa-
uii. [uHamiky iHTEHCMBHOCTI NicrisionepauiiHx 60Mb0BMX
BinuyTTiB 3@ NPS y pi3Hi CTpoKu nicns onepaTvBHOrO BTPY-
YaHHS 3anexHO Bif XipypriyHOT TaKTUKN BUOANEHHS MPUXi
MixxpebLeBoro aucka HaBeaeHo y mabnuuyi 1.

IMoka3HWKM iHTEHCMBHOCTI GOMBOBOTO CUHAPOMY, BU3HA-
YeHi 3a wkanoto NPS y pisHi nepioau nicns onepatMeHoOro
BTPYYaHHS 3anexHo Bif XipypriyHOl TaKTUKW BUAANEHHS
rpuxi MixxxpebLeBOro aucka HaBedeHo y mabuui 2.

3rigHo 3 AaHUMW, LLO HaBeAEeHO, Y nauieHTis 1 rpynu
BMpasHicTb 6onto 3a NPS y paHHbOMY nicnsionepauiitHomy
nepiogi CTaTUCTUYHO BipOrigHO 3MeHLmnacs Ha 58,33 %
MopiBHsAHO 3 BUXigHMMK ganumu (3 10,80 + 1,40 6ana go
45+ 1,4 6ana, p < 0,05), yepes 6 micsuiB 3meHLMnacs
maiixe Bn'sTepo (8o 2,20 + 0,80 6ana, p < 0,01), yepes 1
pik—y 6 pasis (1o 1,80 + 0,23 6ana, p < 0,01). 3a wkanoto
MakBbepHi BctaHoBneHo, 1o y 93,02 % onepoBaHux oTpu-
MaHO MO3UTUBHI pesynsTaT.

Y nauienTia 2 rpynu 3a wkanoto NPS BuaHayeHo Lie
6inblunii perpec 6ONLOBOMO CUHAPOMY B paHHLOMY re-
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piogi nicns onepauii: -76,3 % NOPIBHAHO 3 iHiLianbHUMK
napametpamu (3 10,20 + 0,19 6ana go 2,56 + 0,09 Gana,
p < 0,01), 4epes nis poky 3adikcoBaHO 3MeHLLEHHS B 9,1
pasa (go 1,12 £ 0,1 6ana, p < 0,001), yepes pik uei no-
Ka3HWK 3HW3MBCA GinbLu Hix yasapusTepo (go 0,50 + 0,03
6ana, p <0,001).

lMpoueHTHa A TshKKOCTI BepTebporeHHoi ntombarnrii 3a
NPS npu nonapHoMy NOpIBHSHHI NOYaTKOBKX 3HAYeHb i B
AVHaMiLi MpOTAroM PoKy Y PisHi time-points nicns onepa-
TMBHOTO BTPYYaHHS 3amnexHO Bif XipypriYHoi TakTUKW BUK-
[aneHHs rpypk MixxpebLeBoro ancka HaBeaeHo Ha puc. 1.

3ayBaxumo, L0 MiXrpynoBe MonapHe MOpPIBHAHHS
MOKa3HWKIB IHTEHCUBHOCTI nicnsionepaLiiHux 60nboBKX
BiguyTTiB 32 NPS y pi3Hi CTpOKM nicns BignoBigHoro xipyp-
riYHOro BTPyYaHHS, 3rigHo 3 pesynsratamu aHanisy ANOVA
i3 Newman—Keuls (puc. 1), gano amory BCTaHOBWTY BOCTO-
BipHi BIAMIHHOCTI BXe€ Yy paHHbOMY nepiodi AUCKEKTOMII.
Tak, pisHUUs Ans paHHBbOro MOCTOMepaLinHOro nepioay,
6 i 12 micauiB y rpynax gocnimxeHHs ctaHosuna 75,78 %
(p <0,05), 96,43 % (p < 0,05) Ta 3,6 pasa (p < 0,01) Bin-
MOBIAHO 3 NepeBaXaHHAM NOKa3HWKIB y rpyni yHinaTepans-
HOro BinopTanbHOr0 €HAOCKOMIYHOTO BUAANEHHS TpUXi B
KOMGiHaLlii 3 eHAOCKONIYHAM BCTAHOBMNEHHSIM KEMAXa Ta
CMCTEMOIO TPaHCKYTaHHOI TpaHCNEeaMKYNsSpHOI dikcauii.
Lle cBiguuTb Ha GinbLU NPOrPECUBHE 3HIKEHHS PIBHS G0N0
MPOTSIOM POKy came Y nauieHTiB 2 rpyni. Y 96,22 % xsopux
3a Wwkanoto MakbepHi 4oCArHyTO NO3UTUBHI pe3ynbTaTv Bxe
Yy paHHLOMY nocTonepawiiHoMy nepiog;.

AHani3 Tabnuub cnpspkeHoCTi Ta kpuTepito 3roam Mip-
COHa He MoKas3aB CTATUCTMYHO 3HaYYLLMX BigMIHHOCTEN
nokasHukie 3a wkanoto MakbepHi B 06ox rpynax micns
nikyBaHHs (X% = 1,83, p > 0,05).

CepepHs kpoBoBTpaTa y nauieHTis 1 rpynu cra-
HoBuna 260,0 + 0,3 mn, y nauiexTis 2 rpynmn — 130,0
0,5 mn. CepeHs TpuBanicTb onepadii y 1 rpyni ctaHosuna
3,0+£0,5r0m, y 2 rpyni—2,0 £ 0,7 rog (MeHLwe Ha 33,33 %,
p < 0,05). Y cepeaHbomMy nauieHtn 1 rpynu nepebysanm y
crauiorapi 3,8 + 0,3 gHa, 2 rpymu — 1,7 £ 0,2 gHs, i ue y
2,23 pa3a (p < 0,01) MeHLLe, HiX y POONEepOBaHKX 3i CTaH-
[apTHUM iHTpanamiHapHUM BUAANEHHSAM TPUXi.

Y nicnsionepauinHoMy nepiofi YCknafHeHHs He 3a-
¢hikcoBaHo.

KnaiHiuHWit npukaaa,. Ictopia xBopobu naujenta H-a.
XBOpWIA rocnitanisoBaHuii 3i ckapramut Ha binb y nonepexo-
BOMY BiaAini xpe6Ta, binb Ta OHIMIHHS Y HWXKHIX KiHLBKaX.
3 aHamHe3y BifOMO, LLO XBOpi€ TPMBANMIA Yac, 3a OCTaHHiI
MiB POKY CTaH 3Ha4HO MoripnBcs. HeBPOMoriYHo: pyxu
obmexeHi 6onNbOBUM CUHAPOMOM, rinecTesis 3 piBHs L5.
3HukeHi axinosi pednekcu. BucHosok 3a gaHumu MPT
nonepeKkoBO-KPVKOBOTO BiaAiny xpedTa: rpvxa L4-L5 Mx[,
HecTabinbHicTb y cermeHTi L4-L5 (puc. 2).

BukoHaHo yHinateparnsHe GinopranbHe eHaocKonivHe
BuganenHs rpuxi (UBE) B kombBiHawii 3 eHAoCKoniYHUM
BCTAHOBMEHHSM KeiiZka Ta CUCTEMM TPAHCKYTaHHOI TpaHc-
neavKynapHoi dikcauii Ha pisHi L4-L5 (puc. 3).

Y nicnsionepauinHoMy nepiodi cnoctepiranu perpec
60MbOBOTO CUHAPOMY Ta OHIMIHHSI B HUDKHIX KiHLiBKaX.
XBOpPOMY NMpU3Ha4YeHo NpOTUHABPSKOBY Ta aHTWOaKTEpi-
anbHy Tepanito. CTpok rocnitanisavji ctaHosuB 3 1obwu.
Bunucanuin y 3aA0BinbHOMY CTaHi.

3a pesynbratamu Halloro JOCMIAKEHHS, KOLHOTO
BUNaAKy nocuneHHs 6onLoBoro cuHapomy abo nporpecy-

3anopisbkuit MeAnuHuI XypHan. Tom 27, Ne 3(150), TpaBeHb - yepBeHb 2025 p.

Puc. 2. MPT nonepekoBo-kpixoBoro Biaginy xpebta — rpuxa L4-L5 Mx[l, HectabinbHicTb y

cermenTi L4-L5.

3

Puc. 3. CtaH nicns xipypriyHoro BTpyyaHHs xBoporo H-a.

BaHHSs! HEBPOJIONYHOI CUMNTOMATHKM Y NicnsionepaLliiHoMy
nepiodi He 3acbikcoBaHo. [licns onepawin ycim nadieHtam
3AiNCHUIM KOHTporbHe MPT-gocnimxeHHs y AuHamiLi.

06roBopeHHs

Hannowwmperilwmm gereHepaTMBHIMI 3aXBOPIOBAHHAMM
nonepekoBoro Biaginy xpebTa € rpuxi MixxpebLesux auc-
KiB, CTEHO3 MONEePEKOBOro BiAAiny xpebTa, AereHepaTnBHUI
CMOHAMMONICTES | AereHepaTMBHUIN CKONio3. Hepiako BOHK
CMPUYMHSIOTE CTPYKTYPHY HECTabINbHICTb | KOMMPECIHY
pagukynonarito [14].

Xipypri4Hi BTpy4YaHHs — eCpeKTUBHI METOAM MiKYBaHHS,
Lo cnpusioTb cTabiniavii xpebLeBo-pyXoBOro CermeHTa,
BHaCMiAOK 4oro BiabyBaeTbCs BigHOBNEHHS BUCOTY Mx[ i
3BiTbHEHHS HEPBOBYX KOPIHLIiB Bif KOMNpecii, cTabinizavyis
xpebTa [15].

Binomo, wo TLIF 3anuwaeTbes 30n0TvM CTaHaapToM
XipypriyHOro nikyBaHHS MXKTINIOBOTO CMOHAMMOAE3Y Xped-
Ta [16]. Pa3om i3 TMM, OOHIM i3 FONIOBHIX HEZONMIKIB Tpaau-
LinHoi BigkpmToi TLIF € kpoBOBTpaTa Ta TPaBMATUYHICTb, LLIO
CMPUYMHEHA ICTOTHUM YLLKOPKEHHSIM MapaBepTebpanbHuxX
M'SIKUX TkaHWH. Lle, CBOEO Yeproto, Npu3BoanTb 40 aTpoddii
M'A3iB i MOXe ByTW NMPUYKMHOK BUHMKHEHHSI XPOHIYHOTO
6ornio B nonepekosomy BigAini [10,17]. Came BUKOHaHHSA
TLIF y noegHaHHi 3 eHpockonieto abo 3D-mikpockonieto
3abe3nevye YiTKily Bidyanisalito, LIO Crpusie iCTOTHOMY
MoninLeHHI0 eheKTUBHOCTI XipYpriYHOro MiKyBaHHS.

UBE - BiHOCHO HOBWI MarnoiHBa3uBHWIA MEeTO[
XipypriyHoro nikyBaHHsi CTEHO3y MOMepeKoBOro BiAdiny
xpebTa Ta rpuk MixpebLeBmx QUCKIB, WO AaE 3MOrY Kpa-
Le 36epiratit KICTKOBY Ta M'Si30BY CTPYKTYpY NOPIBHSHO 3
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BIZKPUTUMU OMepaTMBHUMM MeTodamu nikyBaHHs [18,19].
UBE 3a6e3neuye uiTKy BisyaniaLlito HEPBOBUX ENTEMEHTIB,
30epiratoum MakcumarsHy edekTUBHICTb, a 6e3nepepsHe
3pOLLEHHS Yepe3 eHAOCKON CMPUSIE 3MEHLLEHHIO KPOBOTEM
Ta 3HVKEHHIO PU3VIKY PO3BMTKY 3ananbHux npouecis [20].

Y Mexax Lboro AOCIZKEHHS BU3HAYANM i NMOPIBHIO-
Banu nepionepawiiHi napameTpn Ta KniHivHi pesynsratn
nauieHTis, onepoBaHux metogamn UBE Ta Bigkputoi
MiKpoawMCcKekToMii nonepekoBoro Biaainy xpebra. AHanis
nepenbayaB 3iCTaBMeHHs nepionepawiiHuX NOKa3HWKIB:
TpuBanocTi onepalvii, 06’eMy KpOBOBTpaTH, TPUBANOCTI
nepebyBaHHsa B CTaujoHapi. Bueyanu Takox KniHiyHi pe-
3ynbTaTy, BKITOYaKYM OLiHKY 3a JONOMOTOH) LUKamnu Hew-
ponatiyHoro 6omio (NPS), yacToTy NOBTOPHWX onepalii
i ycKnazHeHb.

3a pesynsratamv 4OCHIKEHHS BCTAHOBMIM, LLO METOL,
UBE-TLIF gilicHO 3meHLLye iHTpaonepaLiiiiHy KpoBoBTpaTy
Ta CrpUSie 3HUKEHHEIO MOKA3HUKIB paHHBOIO NicnsionepaLin-
Horo 6onto (iCTOTHE 3MEHLLIEHHS! IHTEHCUBHOCTI Ta TpMBano-
cTi 6omto B HOrax Ta cnuHi, Bu3HayeHi 3a NPS) nopiBHsHO
3 BiANOBIZHVMU JaHUMKU XBOPUX, OMEPOBAHMX LLMSXOM
BiZKPUTOI MikpoamckekToMmii. 3icTaBHi JaHi ogepxaHo nig
yac nonepeaHix JOCimKeHb.

Y pocnimpxkeHHi H. Han et al. BusHaveHo 30inblueHHs
TpuBanocCTi onepaLii, BukoHaHoi metogom UBE, nopiBHsHO
3 BiAKPUTOLO Xipyprieto, ane My 3acikCysanum MeHLLy TpuBa-
NiCTb BTPyYaHHS B €HAOCKONIYHIN rpyni [21].

Bigomo, Lo Ha moYaTKoBKX eTanax 3acBOEHHS Xipyp-
ri4HOT eHO0CKOMYHOT HaBMYKM, HeobXiaHO BinbLue Yacy ans
BWKOHaHHS onepaliji, OCKirbkw Xipypr He Mae BinoBigHOro
foceigy. 3rigHo 3 pesynsratamu gocnimkeHHs N. Wang
et al., xipypriuHi TexHiku xipypra ctanu 6inbL cTabinbHK-
mu nicnsa 34 onepaTtuBHUX BTpyYaHb [22]. Lli aaHi patots
nigcTasm 3pobMTM BUCHOBOK, LLO € NPsSiMa 3aMeXHICTb MixX
TPUBANICTIO ONEPATHUBHOTO BTPYYaHHs! Ta JOCBiAOM Xipypra.

ManoinBasusHicTb UBE-TLIF 3meHwye BigcoTok
iHTpaonepawiiHNX YCKINagHeHb, CNpusie paHHbOMY Micns-
onepaviHoMy BifHOBIEHHIO, @ OTXe CKOPOYYE TPMBANICTb
nepebyBaHHs B CTaLioHapi Ta NPUCKOPIOE Yac NOBEPHEHHS
[0 pobotw [8,23]. 3a pesynsratamut HaLLOTo LOCHIIKEHHS,
cepeHs TpuBanicTb nepebyBaHHs B cTaujoHapi B rpyni UBE
y 2,23 pasa (p < 0,01) meHLua, Hix y onepoBaHux 1 rpynu 3i
CTaH4apPTHWUM iHTpanamiHapHUM BUAANEHHSAM TPUXi.

g Yac cnocTepexeHHs He 3adikCOBaHO TSKKI yCKMaa-
HEHHS Ta BUNaaKuW peonepalin. Taki cami 4aHi HaBedeHo y
npaui W. Guo et al. [11]. Y pesynbrari gocnimkerb D. H. Heo
et al. Takox BcTaHoBReHO, wo UBE cnpuse xopoLiomy
ecbekTy nekomnpecii, He BNNMBaO4M Ha XipypriuHy 6es-
MeyHicTb [24].

3aranom pesynstati JOCTIMKEHHS, O 3AINCHAIN,
KOpEentotoTb i3 AaHNMW, SKi HaBedeHi y haxoBii niteparypi
Ta NiATBEPIKYIOTh: CyvacHi xipypriuHi TexHonorii UBE-
TLIF maroTb NeBHi nepeBarn NOPIBHAHO 3 TpagULinHUMK
METOAMKaMU, MOXYTb OyTU PEKOMEHA0BAHI AN1St LUMPLLOO
3aCTOCYyBaHHs y npakTuui [8,23].

BucHoBKH

BUKOHaHHS eHOOCKOMIYHMX XipYpriYHUX BTPyYaHb Y
XBOPWX i3 rpukamu MixxpebLeBnx AMCKIB MONepeKoBOro
Bigainy xpebTa, sKi CynpoBOAXKYTHCSH HECTabINbHICTHO
OMOPHO-PYXOBOrO CErMEHTa, CPUSE MiHiMi3aLji XipypriYHoT
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TPaBMW, 3MEHLLEHHIO KDOBOBTPATH, CKOPOYEHHIO TPUBAO-
CTi nepebyBaHHs XBOPOTO B CTaLioHapi, 3HWKEHHIO PU3NKY
nicnsionepavuiinHnX yCknagHeHb i 3HaYHOMY CKOPOYEHHHO
nepiogy peabinitaii.

MepcneKTUBK NOAAABLLMX HAYKOBUX AOCAIAXKEHD NOSISI-
ratoTb y 3AINCHEHHI BaraToLeHTPOBYX, MaclTabHMX npo-
CMEKTUBHWX PaHOOMi30BaHWUX KOHTPOINbOBAHMX AOCHIMKEHD
Yy LbOMY Hanpsimi.

ETUYHEe cXBanEHHSA

Ha eTani nnaHyBaHHs HayKOBO-AOCAIAHOT poboti Komicis

3 NWUTaHb ETUKW AepXaHoi yCTaHOBM «HCTUTYT Helpoxipyprii

im. akaa. A. . PomoaaHoBa HAMH Ykpaitn» posrasiaana i matepiau
Ta NOCTAHOBMAA, LLLO MiA Yac AOCAIAXEHHS Byro nepeabaueHo 3axoau

3 3abe3neueHHs Be3neku A 3A0POB’S NALIEHTIB, AOTPUMAHHS iXHIX
npaB, AOACBKOI MAHOCTI Ta MOPaAbHO-ETUYHUX HOPM BIANOBIAHO AO
BUMOT [eABCIHCBKOT AeknapaLlii npaB AtoAMHM, KonBeHLii Paau €8ponu
3 NpaB AtOAWHM Ta 6IOMEAULIMHY, @ TaKOX UMHHIX 3aKOHIB YKpaiHu
(npotokon Ne 2 Bip 14 kgitHa 2021 p.). Yei navieHT HaaaA NUCLMOBY
iHbOPMOBaHy 3ropy Ha 06CTEXEHHS, AiKyBaHHS Ta yuacTb y HayKoBOMY
AOCAIAKEHHI.
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AnbbymiH y Tepanii KpUTUUHUX CTaHIB, 30Kpema npu npeekramncii

0. M. KauryHeHko©ACPEF O, B, KpaBeub®AEF, 0. 0. 303yna©@EF, 0. 0. Map3aH®BCF,
10. 0. MhowweHKo®EF, B, A. CepiHKiH®EF, A, M. CTaHiH®EF

AHINPOBCbKUI AepXaBHUI MEAUUYHUI yHIBEpCHTET, YKpaiHa

A - KOHLIENLLSt Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnipeTauis AaHux; D - HanucaHHs cTaTTi; E - peparyBaHHs cTatTi;
F - ocTatouHe 3aTBEPAXEHHS CTaTTi

KatouoBi cnoBa:
anbbyMiH, iHAEKC
3ananeHHs,
iHTEPAEHKIHM,
npeekAamncis,
dypocemia.

3anopisbkuii
MEeAHYHUI XXypHaA.
2025. T. 27, Ne 3(150).
C. 208213

Monpwu Te, WO ¢hianko-xiMiyHi Ta hapmMakogmHamivHi BNAcTUBOCTI PO34MHIB anbbymiHy A0BOMI AeTanbHO BUBYEHO, @ TaKOX PO3PO-
6rieHo anropuUTMK ix 3aCTOCYBaHHSI MPU KPUTUYHUX CTaHax, Hi3Ka KMiHIYHUX acnekTiB, 30Kpema LO/0 BUKOPUCTaHHS npenapary
npy Npeeknamncii, 3anuLLaeTbCs ANUCKYCIMHOK.

MeTa pob0oTH - BCTAHOBWTM BNNWB BBEAEHHS PO34MHY anbOyMiHy Ha aKTVBHICTb 3anarnbHOro NpoLiecy B MICMSMNONOroBoMy nepiogi
Y XIHOK i3 BMXiHOO NpeeKnamrcieto.

Marepianu i metoau. [lo focnimkeHHs 3anyunnv 60 BariTHUX y TPETbOMY TPUMECTPI, Bik 06cTexeHnx — Big 18 Ao 40 pokis. BariTHicTb
Y LMX XiHOK Byna ycknaiHeHa npeeknamncieto MoMipHOro Ta TSKKoro cTyneHiB. OB6CTexeHx noainunm Ha agi rpynm no 30 xiHok:
nauieHTku | rpynu nicns nornoris 0TpUMyBany peKOMEHA0BaHY Y/HHUMU CTaHdapTaMuy Tepanito; BariTHi |l rpynu ogepxyBsanu Taky
camy Tepanito, 4OMOBHEHY napanernbHoto 6e3nepepsHoto iHya3ieto 20 % poaynHy anbbymity (8 mn/rog —y 1 Aoby; 4 mn/rog — Ha
2 1a 3 nobu) Ta dypocemigy (0,05 mr/kr/rog —y 1 noby; 0,025 mr/kr/rog — Ha 2 Ta 3 fobu) TpueanicTio 72 roguHn. Ha novarky
Monoris, y NepLUy Ta TPETHO 400U NICRANONOroBOro Nepiogy BU3Ha4anu BMICT y KpoBi iHTepnewkiHiB IL-6 i IL-10, obpaxoByBanu
cniegigHowweHHs IL-6 / IL-10 (iHgekc 3ananeHHs).

Pesynbratu. BctaHoBUNN, WO Y TPETHOMY TPUMECTPI HEYCKNaAHEHOI BariTHOCTI iHAEKC 3ananeHHs nepesuLLyBas Hopmy Ha 120 %,
LLO CBiAYMNO NPO NepeanonoroBe MOCUIEHHS 3ananbHux npouecis. Mpeeknamncis NOMIPHOMO Ta TSKKOMO CTYMEHIB Y TakoMmy
caMoMy TepMiHi CynpoBOKyBanacst AOCTOBIPHUM 3pOCTaHHsAM cniBBigHowweHHs IL-6 / IL-10 Ha 523,3-570,0 %, T06T0 icTOTHUM
MOCUIEHHSIM aKTUBHOCTI 3ananbHoro npoecy. IHgysii anbbymiHy B noeaHaHHi 3 HU3bKUMIM fo3amMu chypoceMiay 3a po3pobrneHoto
Hamu MEeTOAMKO CMPUSIV KOPEKLIT aKTUBHOCTI 3ananbHoro npouecy. Tak, y nepluy AoBy nicnsnonorosoro nepiogy 3anponoHoBaHi
3ax0aM CNPUYMHINN 3MeHLUEHHS cniBaigHowweHHs IL-6 / IL-10, wo Bce x nepesuLLyBano HopMy Ans HesariTHKUX Ha 866,7 %, a B
XiHOK | rpynu Le nepesuLLeHHs ctaHoBuno 1696,7 %. Ha Tpetto 4oby nicns nonorie iHAeKC 3ananexHs Ha Ti BBeaeHHs anboyMiHy
nepesuLLyBaB HOpMy Ha 116,7 %, y nepLuiit (KOHTPOMbHIl) rpyni BiH 3anuLuascs BULLMM 3a HopMy Ha 730,0 %.

BucHoBky. Y nicnsnonorosomy nepioi iHabyaii komGiHaLii posunHy ansBymiHy 3 hypoceminom 3a BMacHO aBTOPCHKOK0 METOAMKOIO
CNpUSNM JOCTOBIPHOMY 3HWKEHHIO iHAEKCY 3ananeHHs y nopoainb i3 npeeknamncieto.

Keywords:

albumin, furosemide,
inflammation

index, interleukins,
pre-eclampsia.
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Albumin treatment of critical conditions on the example of pre-eclampsia

0. M. Klygunenko, 0. V. Kravets, 0. 0. Zozulya, 0. 0. Marzan, Yu. O. Ploshchenko, V. A. Sedinkin, D. M. Stanin

Despite the well-documented physicochemical and pharmacodynamic properties of albumin solutions and the availability of clini-
cal guidelines for their use in critical conditions, several aspects of their application, particularly in the context of pre-eclampsia,
remain a matter of clinical debate.

Aim: to ascertain the effect of intravenous human albumin solution on the inflammatory process activity in the postpartum period
in women with pre-eclampsia.

Materials and methods. 60 women aged 18 to 40 years in the third trimester of pregnancy complicated by moderate or severe
pre-eclampsia were assigned to 2 groups of 30 patients each according to the prespecified inclusion and exclusion criteria. Group
| patients were given a standard therapy after delivery. Group Il patients were treated with the same therapy combined with con-
tinuous infusions of 20 % albumin solution (8 ml/h —on day 1; 4 ml/h — on days 2 and 3) and furosemide (0.05 mg/kg/h — on day
1; 0.025 mg/kg/h — on days 2 and 3) for 72 hours. Serum concentrations of interleukins (IL)-6 and IL-10 were measured, and the
IL-6 / IL-10 ratio (inflammation index) was calculated before the onset of labor, and on days 1 and 3 of the postpartum period.

Results. The analysis has shown the inflammatory index of 120 % higher the normal in the third trimester of uncomplicated preg-
nancy, indicating a slight prenatal increase in inflammatory processes. Moderate or severe pre-eclampsia in the same period has
been found to be accompanied by significantly increased IL-6/IL-10 ratios by 523.3-570.0 %, showing the significant activation
of inflammatory processes. The use of albumin infusion in combination with low doses of furosemide according to the method
developed by us has proven the possibility to correct the inflammatory process activity. So, with infusions on the 1st day postpartum,
the IL-6 / IL-10 ratio was decreased and exceeded the norm for non-pregnant women by 866.7 % versus 1696.7 % in Group 1
women. On the 3rd day after childbirth, the inflammatory index exceeded the norm by only 116.7 % with intravenous albumin,
while in Group 1 (control), it remained 730.0 % higher than the norm.

Conclusions. Intravenous combination of albumin solution with furosemide in the postpartum period according to the authors’
method has helped to significantly reduce the inflammatory index in parturient women with pre-eclampsia.

© The Author(s) 2025. This is an open access article under the Creative Commons CC BY 4.0 license
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OpwuriHaAbHI AOCAIAXKEHHS

Y BCbOMY CBITi KIHILMCTI BUKOPUCTOBYHOTH PO34MHU anbOy-
MiHy (A) Bxe npotsirom mMaiixe 70 pokiB. Po3umH A pospo-
6neHo y 1946 poui[1,2], a n04aTOK LIMPOKOrO 3aCTOCYBaHHS
y KniHiYHI npakTuLi npunagae Ha nepiog [pyroi CeiToBOI
BiliHW. Lli npenapatu B AesK1X BUNaAKax € He3aMiHHUMU Ta
XNTTEBO HEODOXiAHMMM ANS NALIEHTIB Y KPUTUYHUX CTaHaX.
MMo3NTVBHI pesynbTaTy NikyBaHHS 3yMOBWMW PO3pOBNeEHHs
«anbbymMiHOBOT Nporpamuy, 3a ik A PyTUHHO BUKOPUCTO-
ByBanu y BiliCbKOBMX i LMBINbHWX rocnitanax CLUA. 3a
[JaHUMW CTaTUCTUKN, HUHI B YkpaiHi noTpeba B A CTaHOBUTb
0,3 11 Ha pik Ha oaHe nikapHsHe nixko [3].

Jltoacbkuin cupoBaTkoBMIn A — OCHOBHWIA GinoK, iKW
LMPKYTTIOE B OpraHiami MioauHK, Mae MOMeKynsipHy Macy
66,5-70,0 k[la Ta CUHTE3YETHCS TiNbKM Y NEYiHL. Y CUHTESI
anbbymiHy BepyTb yyactb 20-30 % renatouuTis, 3abesne-
yytoum be3nepepBHe HaaXomKEHHS Y kpoBoobir 4o 10-15T
anbbyminy 3a 1oy (0,2 r/kr/poby). CuHTes A CTUMyIIOTb
iHCYMiH, KOPTW30M | COMaTOCTaTUH, a Npo3anarnbHi Mediato-
pv 1ioro ranbMykoTb. [icns cuHTesy A BUAINSETLCS HEranHo,
He Hakonu4yeTbes [2,4,5].

HavBaxnusiwa dyHKUis A — 3abesneyeHHs LiinicHo-
cTi cyaunnHoro Bap’epa. Cepep iHWMX DYHKLIA Baxnuee
3HaYeHHs1 MaloTb aHTUOKCUAAHTHI eekTn Ta migTpumMKa
6anaHcy piguHu B opraniami [6,7,8]. MonekynsipHa maca Ta
CTpYKTypa anbOyMmiHy 3yMOBMHOIOTb MO0 OHKOTUYHY aKTUB-
HICTb i 30ATHICTb YTPYMYBATY BOAY Y BHYTPILUIHEOCYANHHOMY
pycni 3a yMOBW 36epekeHHs LiNiCHOCTI eHoTeniansHoro
rnikokanikey [9,10]. Mna3ma i A HanedekTUBHILWI Ans
3axuCTy eHOOoTENianbHoro rnikoKanikcy npu KpUTUYHUX
CTaHax BHacnigok Tak 3BaHOro edpekTy repmeTusadii. HuHi
110r0 MEXaHi3M OCTaTOYHO He 3'ICOBaHO, | TOMY BU3HAYEHO
K NapagoKe KornoigHo-0CMOTUYHOro Tucky [9,10,11,12].

Mig yac rocTpux i XpOHIYHMX 3aXBOPIOBAHL CUHTE3 A
3HKYETLCA Ha POHI 3BiNbLUEHHS 110r0 po3nagy Ta BTparT.
BopgHouac nopyLuyetses po3nogin A Mix BHYTPILLHBO- Ta
nosacyauHHUM npoctopamu (Habpsik TkaHwH). Lie npuaso-
[WTb [0 rinoans6yMiHeMii, LLO € He3anekHUM NPeanKTOpOM
HeraTuBHWX Hacnigkis [13].

linoanbbymiHeMis, Lo BUHWMKNA Y NALiEHTIB NOXUION0
BiKy, — Ba)XNMBUI NPeaUKTOP MiABULLEHOT NeTanbHoCTi Ta
iHbeKLiNHMX ycknapHeHb. 3rigHo 3 pesynbratamu 4ochi-
[KeHb, nig vac skmx obetexeHo 319 xeopux Ha COVID-19
(64 i3 HUX nomepnu), piBeHb A y KPOBI Ta Bik € NpeanKTopa-
MU IETanbHOrO HACMiAKy 3aXBOPHOBAHHS, LLIO He 3anexaTb
Bif CTaTi, TEPMiHY HaAXOMKEHHS Y BiAAINEHHS aHeCTesio-
norii Ta iHTeHcuBHOI Tepanii (BAIT), HasBHOCTI cepLieBoi
HEeA0CTaTHOCTI, XPOHIYHOTO 0GCTPYKTUBHOTO 3aXBOPHOBAHHS!
nereHb, piBHs C-peakTueHoro binka [14].

3acrtocyBaHHs A y NaLieHTIB i3 CENCMCOM 3anuLLaETb-
€1 AOLINBHUM Y CyyacHin KniHiyHiin npaktuyi [15]. Mpo ue
cBigyaTb pesynbTaTi AOoCHimKeHHs, onyonikoBaHi y 2021
poui [16]. Y mexax Lboro gocnimkeHHs obeTexeHo 6 597
XBOPWIX, SKVX NOZIMMV Ha ABi rpynn. XBopi 1 rpynu nicns
HagxomkeHHs fo BAIT otpumyBanu Tifbku KpucTanoiau,
a 920 xBopwx i3 2 rpynu opepxyBsany koMmbiHaLliio kpucTa-
noipie Ta A, SIKMI TaKoXX BBOAWIN Y NepLLi 24 roanHm nicns
HaOXOMKEeHHs1 4O BigAineHHs. BcTaHOBNEHO AOCTOBIpHE
3HKEHHS NeTanbHoCTi Y 2 rpyni xBopux (80 12,5 % npotw
16,4 %, p = 0,003). Y xBopux Lj€i rpynm Takox 3adikcoBa-
HO NiABWLLEHHS NOKA3HWKIB BIMKMBAHOCTI Ha 3,23 aobu Ha
28 noby crnocTepexeHHs, Ha 4,84 nobu — Ha 60 1oby Big
noyaTky 3axBOproBaHHs. BBeaeHHs posunHy A i3 3anisHeH-
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HAM Ha 24 rofyHN CNPUYMHANO 3BinbLUEHHs 06’ eMy iHdy3ii
kpucTanoigis (1,9 n 3a Tpu npuitomm npotu 3,9 n 3a goby)
Ta cymapHoro o6’emy iHdby3ii A (3 0,99 n go 1,65 n).

YnepLue po3ynH anbOymiHy B KNiHiLi 3acTocyBanv nig
yac NikyBaHHS XBOPUX i3 TEPMIYHUMU onikamu, Liiei cTpaterii
DOTPUMYHOTBCS 1 AOHWHI.

Y npaui [17] 3anponoHoBaHO cTpaTerito No4aTkoBOl
iHTEHCMBHOI Tepanii nauieHTIB i3 TSHKKMMKM onikamu, Lo
I'PYHTYETBCA Ha natodisionorii MOLUKOMKEHHS eHaoTeni-
anbHoro rnikokanikcy npum Tsxkux onikax. [loBedeHo, Lo y
nepLLi roAuMHW OMIKOBOTO LLIOKY TPaBMa CrIPUYMHSIE HU3bKUIA
CepLEBWI BYKWA, CUCTEMHY Ta NereHeBy Ba30KOHCTPUKLLO
3 HU3bKIMM JOCTABKO Ta 3aCBOEHHSM KUCHIO. Y HACTYMHi
2448 roguH po3BMBaOTLCA rinepanHamiyHUi i Basonse-
riyHMi ctanu. JocnigHuKM BCTAHOBUNW, WO LUBUAKICTb
BiJHOBMEHHS CEpLIEBOro BUKMAY Kpalla, KoM OOHOYaCHO
3 Kpuctanoigamu BBogunm A. Tomy 3anponoHOBaHO Takui
anropuTM nikyBaHHs:

1) HagaHHs [OMOMOTM MOYMHAITL i3 BBEAEHHS A B
06'eMmi, Sikui pO3paxoByHOTL 3@ POPMYOKD: 2 MIT/KT X iHOEKC
TSKKOCTi YPaKEHHS;

2) po3umnHK, ki BBOAATL Y NepLi 6 roauH nicns oniky
(100 mn 20 % A wa 100 mn Pinrepa-nakrary), BUKO-
PUCTOBYIOTb NS JOCATHEHHS YOTUPLOX OCHOBHMX LiiNei:
piypes — noHag 0,5 mn/kr/rog, cepueBuii iHOEKC — NoHag
2,2 n/xs/Mr, BeHO3Ha OKCUMETPIst — NOHaA 70 Y%, 3HIDKEHHS!
PiBHA NakTary;

3) SIKLLO OZHY 3 LMX Linel He JOCArHyTo, pobnsTe TecT
Ha YyTIMBICTb A0 PiAWHK, Y pasi OTPUMAHHS MO3UTUBHOTO
pesynsraty, NOTpibHO 36inbLwmMT Temn iHysii Ha 20 % 3a
rogvHy. FAKLLO BCi Liini AOCATHYTO, TEMN iHY3ii 3VMEHLLYIOTb
Ha 10 % 3a roguHy.

[onaBaHHs A 00 cxeMu iHTEHCUBHOT Tepanii naLieHTiB
i3 TEPMIYHOH TPABMOHO CIPUSANIO 3HUKEHHIO NETanbHOCTI Ta
3MEHLUEHHK) YaCTOTU BUHUKHEHHS KOMMaPTMEHT-CUHAPO-
My [18], CKOpOUEHHIO TPUBANOCTI BUKOPUCTaHHS Ba3onpe-
COPpiB, WTYYHOI BEHTUNALT NereHb i 3MEHLUEHHI0 YacToTu
BUHWKHEHHS! BEHTUNATOP-acoLiioBaHoi NHeBMOHIi [19], a
TaKOX CMPUYMHIIO 3HKEHHS NOTPEOK y kpucTanoigax [20].

AKTYarnbHUM € MUTaHHS L0 MOXIMBOCTi 3aCTOCYBaH-
HS A 'y XBOPUX Ha MHEBMOHIt0, acouiioBaHy 3 COVID-19.
Tak, y pocnipxeHHi G. Ramador [14] npoaHanizoBaHo
pesynbratyt iHysin anbBymiHy 29 XBOPUM Ha MHEBMOHItO,
acouinioBaHy 3 COVID-19, y koTpux piBeHb D-gumepy
nepeBuLLyBaB 1 MKI/M, a piBeHb A Y nna3mi KpoBi 6yB Hibk-
ynm 3a 3,5 r/gn. Xeopi | rpymu (n = 10) BHYTpiLLHBOBEHHO
oTpumMyBanu anbbymiH y fosi 80 r/noby y nepuui Tpu £obwu,
40 r/poby —y HacTynHi YoTupy obu; cymapHo —400 r A Ha
TKaeHb. XBopuM Il rpynm (n = 19) npusHadeHo cTaHaapTHY
Tepanito. MNavieHTv 060X rpyn ofepxyBanv renapuH y H13b-
KVX [l03aX, Y XXOAHOMY BUMaAKy He NPHU3HaYeHO KOPTUKOCTe-
poigu. Y BCiX XBOPUX BUSIBNEHO rinoansbymiHemito. AHani3
pesynbraris NikyBaHHs 1aB NigcTaBy 3p0bKTH BUCHOBOK MPO
6e3neyHicTb BBeAEHHS 3 nepLuoi fobu rocnitanisauii A y
Benukin fosi (400 r) nauieHTam NoXuroro Biky Y KpUTUYHO-
My CTaHi BHacnigok nepebiry NHEBMOHIi, acoLiioBaHoi 3
COVID-19, Ha choHi TskKoi rinoansbymiHemii. EkaoreHHWi
Ay BUCOKMX [J03aX CMPUYMHSIE MIABULLEHHS KOHLEHTpaLii
A'y KpoBi, Cnpusitoum 3BinbLUEHH0 06’EMY KPOBI, LLIO LIMPKY-
o€, Ta 3anobirae rocTPOMY YpaxeHHH HUPOK, MOKPaLLye
KPOBOTIK B YCiX TKaHUHAX OpraHiaMy (Mapkepom LibOro €
CTYNiHb 3HWKeHHS C-peakTuBHOrO binka y Kposi).

ISSN 2306-4145

https://zmj.zsmu.edu.ua


https://zmj.zsmu.edu.ua/

Original research

210

Y kepiBHWLTBI, Lo po3pobrneHe A. Weinacker & H. Ang,
HaBefeHo AeTarbHi pekoMeHAaaLi Ta BiAnoBigHi anropuT-
MU BBeAEHHs A i Yac KapaioXipypriYHWX onepaTuBHUX
BTPYYaHb, Npu renatopeHansHOMY CUHAPOMI, COHTAHHOMY
HaKTepianbHOMy NEPUTOHITI Ta LMPO3i NEYIHKM, @ TAKOX N,
yac TpaHcnnaHTaLjin cepus, nereHis, neviHkm [21)].

He MeHL BaxnMBOI0 € Npobnema 3acTocyBaHHs anb-
OYMiHy My KPUTUYHUX CTaHaX B aKyLIEPCTBI Ta riHeKonorii,
30Kpema npw npeeknamncii.

Bigomo, Lo npeeknamncis He € CamOCTiiHAM 3aXBO-
ptoBaHHsAM [22]. Liei cvHapom NoB’sA3aHuMi i3 NOpyLLEHHAM
afanTauiHX cUCTEM OpraHiaMy martepi, BHacmigok 4oro
CTae HEMOXNMBKMM afekBaTHe 3abe3neyeHHs nNoTped
nnoga, skui po3sMBaeTbCs. lecTalinHa eHgoTenionartis
BWHUKAE Mg BNMBOM H3KW GiONOMYHO aKTUBHUX PEHOBUH,
SK-OT MPO- Ta MPOTU3ananbHNX LMTOKIHIB. AKTUBAL|S Pi3HUX
(hakTopiB 3anarneHHs 4OAATKOBO NOPYLUYE CTPYKTYPY eHA0-
Tenito. Y noeaHaHHi 3 NOPYLLEHHAM CUHTE3Y arbaOCTEPOHY
Ta 3aTPUMKOI0 BHACTIZOK LibOro HaTpito Ta Boam 30inbLuy-
€TbCS NPOHUKHICTb CYAMHHOI CTIHKW, PidMHa BUXOOUTb B
iHTEpPCTULianbHWA NPOCTIP, IO KNiHIYHO BUABNSAIOTH 3a
HabpsAKOBUM CUHOPOMOM [23,24,25].

Y nonepeaHix poboTax nokasaHo, LU0 MiJ BNAMBOM A,
BBE/EHOrO Y MICIANONoroBoMy nepiogi XiHkam i3 BUXigHOK
npeeknamncieto, BUHWKae TEHAEHLS 4O HopMani3aLii Boa-
HUX CEKTOPIB i NapaMeTpiB remoanHamiku [26,27]. Pasom i3
TUM, anbOyMiH Mae BNacTMBOCTI MOZYNSTOpPa CUCTEMHOIO
3ananeHHs [28,29], Ha skoMmy, BriacHe, i FpyHTYETbCS po3-
BUTOK Npeeknamncii. Jluie B NOOAUHOKMX AOCHILKEHHSAX
BVBYaNM aKTWBHICTb 3anarbHMX NPOLECIB, L0 BUHUKAKTb
Y KIHOK i3 BUXIOHO Npeeknamncieto, nig BNrMBOM iHy3in
anbBymiHy nicns pO3pOLKEHHS.

Merta poboTu

BcTtaHoBUTM BNNWB BBEAEHHS PO34MHY anbbyMiHy Ha ak-
TUBHICTb 3ananbHOro MPOLECy B NiCMANONIOroBOMY Nepiogi
Y KIHOK i3 BUXiZHOIO Npeeknamncieto.

Marepianu i MeToAH AOCAIAKEHHA

[o nocnimxeHHs, sike 3aiiicHeHe Ha 6a3i BAIT KomyHarnb-
HOro nignpuemcTBa «[IHINPONeTPOBChbKMIA 0brnacHuii ne-
pUHaTanbHUA LIEHTP 3i cTaLioHapomy [JHINponeTpoBCbKOT
obnacHoi paguy, 3any4eHo 60 XiHOK.

Kpurepii 3any4eHHs go focnimpxeHHs — Bik 18—40 pokis,
ofHomnigHa BariTHICTb Y TepMiHi 34-40 TuxHiB, diarHoc-
TOBaHa npeeknamncis MOMIPHOrO Ta TSXKKOrO CTYNEHIB,
kpoBoBTpara nig 4ac nonoris 4o 10 % 06'emy KpoBi, LLO Lyip-
Kyntoe. |3 SOCRimKeHHS BUKIMIOYanM 3KiHOK, MonoaLwvx 3a 18
i cTapLumx 3a 40 pokis, i3 TEPMIHOM BariTHOCTI, LLO MEHLLMIA
3a 34 TvxHi, BariTHWX, Ski Many GaratonnigHy BariTHICTb,
[JjarHOCTOBaHy COMAaTW4Hy MaTonorito, i3 KpOBOBTPATO
nig yac nonoria noHag 10 % 06’emy KpOBI, L0 LIMPKYITOE.

[N BCTAHOBMNEHHSA perioHapHOi HOpMU Ans nokas-
HWKIB, IO aHanisyBanu, obcTexunm 30 HeBariTHUX XKIHOK
BiANOBIAHOrO Biky (HOpMma 1), @ ANs OLHIOBaHHS BNAMBY
npeeknamcii Ha Ui napameTtpn obcTexunu 30 XiHOK y
TakoMy camoMy TepMiHi BariTHOCTi 6e3 ycknazHeHb nepe-
6iry (Hopma 2).

[o nepLuoi (koHTponbHoi) rpynu 3anyumnu 30 xiHoK 3
npeeknamncieto B TepMiHi BaritTHocTi 260,18 + 6,34 gHs; Bik

ISSN 2306-4145  https://zmj.zsmu.edu.ua

nauieHTok — 30,06 5,13 poky. ¥ 80 % i3 Hux nonoru Big6y-
NINCS LLNSIXOM OnepalLlii KeCapeBoro po3THHy. Y nicnsanono-
roBOMY repiogi Li iHKW OTpUMYyBarnu fikyBaHHS BignosigHO
no Hakasy MO3 Ykpainu Ne 151 Big 24.01.2022 p. [30].
[o ppyroi (pocnigHoi) rpynn 3anyuunu 30 BariTHUX i3
npeeknamncieto, siki Manu 3iCTaBHUIN CEPEHiN BiK | TEpMiH
BariTHOCTI, TaK1I CaMMIn METOZ PO3POMKEHHS. [aLjieHTkam
L€l rpynu, kpiM cTaHaapTHOI Tepanii, NpoTAaroM 72 roguH
nicns 3aBepLUeHHs i3ionoriYHMX nonorie Yn onepawii
KecapeBoro po3TuHy 6e3nepepBHO BUKOHyBany iH(ya3ito
po34nHiB anbOymiHy Ta ypocemigy 3a aBTOPCHKOK Me-
Toaukoto [31].

KoHueHTpauito iHTepneikiHi (IL-6 i IL-10) Bu3Hayanu
METOZOM iMyHOChEPMEHTHOTO aHarniay, BUKOPUCTOBYBamNM
BiANOBIgHI Habopu peakTvBiB. KpoB Anst aHanisy Gpanm
[0 MovaTKy MonoroBoi AisnbHOCTI (BUXiAHI MOKa3HUKK); Y
nepLuy Ta TpeTo fobw nicns nonoris.

Yci xiHku nig yac pocnigxeHHs nepebyeanu nig
HarnsaoM CYMiKHUX CrieuianicTiB: okynicTa, HeBponora,
TepanesTa / kapgjonora.

Yci npoueaypw, ki BUKOHaNM nig Yac JOCIIKEHHS,
BiANOBIAANM YMHHAM ETUMHUM CTaHZAPTaM LLOAO KMiHIYHOT
npakTukK, HopMam enbCiHCbKoi Aeknapauii 1964 p. 3 no-
npaBkamu Ta «3aranbHoi AeknapaLii npo 6ioeTuky Ta npasa
ntoguHm (FOHECKO)». PoboTa cxaneHa KOMICieto 3 nuTaHb
6iomeauyHOI eTVKM [IHINPOBCHKOrO fiepKaBHOrO MeANYHOMo
yHiBepcuTeTy (npoTokon Ne 06 Big 04 xoBTHs 2019 p.).

CratncTyHo pesynsTatv AOCTIMKEHHS npoaHaniay-
Banu, 3aCTOCyBaBLUM METOAM NapaMeTPUYHOI Ta Hemapa-
METPWUYHOI CTaTUCTWKW. NS CTAaTUCTUYHOTO MOPIBHSAHHSA
BUKopucTany t-kpuTepin CTblogeHTa. BigMiHHOCTI BBaXKanm
CTaTUCTUYHO JOCTOBIPHUMU Npu p < 0,05.

Pe3yabTati

BcTaHoBneHo, Lo y TPETLOMY TPUMECTPI HEYCKNaaHEHO!
BariTHOCTI piBeHb mpo3ananbHoro IL-6 gocToBipHO (Ha
175 %) nepeBwLLyBaB Noka3HMK, 3achiKCOBaHNI Y 30OPOBIX
HeBariTHUX XiHOK (mabn. 1, puc. 1). PiBeHb npotuanansHo-
ro IL-10 BiporigHo nigsuLLlyBaBCs, ane MEHLLO Mipoto, —Ha
29,5 % Big Hopmu 1. 3a3Ha4MMO, LLO IHAEKC 3ananeHHs npu
LbOMyY nepeBuLLyBaB HopMy Ha 120 %.

[lo po3pogxeHHa Ha OHI nNpeeknamncii piBeHb
nposanarnbHoro IL-6 JOCTOBIPHO NepeBsuLLyBaB HOPMY
ANS1 HEBArITHNX XKIHOK Ha 272,9 %, a HOpPMY A5 XKIHOK i3
HeycknagHeHoto BariTHiCTio — Ha 97,8 % (mabn. 2, puc. 1).
lMpu ubomy piseHb npotnsanansHoro IL-10 AoCToBIpHO
HVXYWIA 3@ HOPMY Y HEBAriTHUX XiHOK Ha 38,0 %, a B XiHOK i3
HeyCKMaaHEeHO BariTHICTIO — Ha 52,3 %. 3HauHe nocuneH-
Hs1 3anasnbHUX MPOLIECIB Ha T/ Mpeeknamcii nigTBepaKeHO
NigBULLEHHAM iHAeKCy 3ananeHHs — Ha 523,3-570,0 %
MOHaA piBEHb NOrO NPU HEYCKMaAHEHil BariTHOCTI.

Y nepuwy Aoby nicna nonoris Ha Tni CTaHZAPTHOI
iHy3ilHOI Tepanii 3adikcoBaHO noganblle JOCTOBIpHE
(p <0,05) nigBuLLEHHS piBHs IL-6: Ha 443,6 % noHap BUXia-
HWW piBeHb i Ha 716,4 % noHap NOKa3HWK, BCTAaHOBMEHWIA y
HEBariTHUX XIHOK (puc. 2). KoHLeHTpaLlis npoTu3anansHoro
IL-10 npu uboOMy MPOAOBXKYBana BiporigHO 3MEHLLYBaTUCS i
cTaHoBWna 76,3 % Big BuxigHoro pieHsi Ta47,1 % Big HOpMu
QNS HeBariTHUX XIHOK (mabn. 2, puc. 3). IHaekc 3ananexHs
nepeByLLyBaB HOPMY AJ15 HEBArITHUX XiHOK Ha 1696,7 %, a
BUXigHUI piBeHb — Ha 1173,4 % (mabn. 2, puc. 4).
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Tabauus 1. Bnnus npeeknamncii Ha megiatopu 3ananeHHs (n = 30)

noaswn Lo L0, LS 140,y 0n

3A0poBi HeBariTHi XiHku (Hopma 1) 1,40£0,15 4,50+0,28 0,30
XiHku 3 HeycknagHeHoto BariTHICTIO (HopMma 2) 3,85+0,49 5,83 +0,35 0,66
XiHkv 3 npeeknamncito 5,37 £0,27 2,66 £ 0,21 2,01

Tabauua 2. [lnHamika 3MiH iHTeprenkiHiB Npu pisHUX BapiaHTax Tepanii nicnsnonorosoro nepiogy, M £+ m

IL-6, nr/mn IL-10, nr/mn
I'pyna 1 T'pyna 2 Ipyna 1 I'pyna 2

[Jo nonoris 522+0,23 5,37+ 0,27 2,78+0,27 2,66 + 0,21
1 po6a nicns nonoris 11,43 £ 0,54 8,27 +0,41 2,12+0,11 2,84+0,13
3 go6a nicns nonoris 4,93+0,18 2,35+0,14 1,98 £0,19 3,63+0,21
1 2
600 800 716
500 523 700
600
491
400 500
300 273 400
284
200 300 7 252
0 200
100 100 100 o 100 100 100
| §
68
0 0
HesariTHi BariTHi Heyckn. [Mpeeknamncis Buxig 1 poba 3 noba
M IL-6 IL-10  — IL-6/IL-10 «@= [pyna 1 Mpyna 2 «®=- Hopma
3 4
120 1800 1697
100 100 100 100 1600
" 81 1400
62 63 1200
60 ~ 1000 867
60— 4 800 130
— 570
40 600
523
20 400
200 100 117
0 0 100 @ o ® 100
Buxin 1 Aoba 3 poda Buxin 1 poba 3 noba
o= lpyna 1 Tpyna 2 =@~ Hopua =@= [pyna 1 Mpyna 2 «@=- Hopma

Puc. 1. Bnnus npeeknamncii Ha pigHi IL-6, IL-10 Ta iHgekc 3ananeHHs (y BigcoTkax 4o Hopmu).
Puc. 2. InHamika amiH IL-6 (y BiacoTkax 4o HOpMm 1) niA BNAMBOM Pi3HMX CXeM NikyBaHHS B MICMSNONOroBOMY nepiogi.
Puc. 3. lnHamika 3miH IL-10 (y BigcoTkax fo Hopmu 1) nig BAMBOM PisHIX CXeM NiKyBaHHs B NiCNsANOMNOroBoMy Nepiogi.

Puc. 4. InHamika 3MiH iHgekcy 3ananeHHs (cniseigHowenHs IL-6 / IL-10 y BigcoTtkax o Hopmu 1) nig BINMBOM Pi3HIX CXeM NiKyBaHHS B NiCAANONOroBOMY NepioAi.

Ha TpeTto foby nicns nonoris koHUeHTpavis IL-6 pisko Ha tni iHdy3ii po3unHy A piBeHb nposanansHoro IL-6 y
3meHwunacs — fo 94,4 % Big BUXiQHOTO piBHS, Nepesu- nepLuy oBy nicns Nonoris NABULLMBCS, SK i B NONEPEHin
LLyBarna HopMy Ans HeBariTHUX XiHoK Ha 252,1 %. PiseHb rpyni, ane MeHLLot Mipoto. Tak, BCTAHOBMEHO, LLIO KOHLEH-
npotusanansHoro IL-10 npogoexyeas 3HKyBaTUCS — [0 Tpauist IL-6 nepesuLLyBana BuxigHWi piseHb Ha 207,1 %, a
71,2 % Bip BuxigHoro piBHA abo o 44,0 % Big Hopmu HopMy Ans HesariTHuX —Ha 490,3 % (mabn. 2, puc. 2). BTim,
Ans HesariTHUX. 3adhikcoBaHO TakoX 3MEHLLEHHS! iHAEKCY Ha BiAMiHY Bif nonepeaHbOI rpynu, BU3HAYEHO TEHAEHLo
3ananeHHst Ha 966,7 % nopiBHAHO 3 nonepeaHimM eranom [0 30inblUeHHs Y KpoBi piBHs npoTtusanansHoro IL-10. 3a-
pocnimkerHs, BiH Ha 730,0 % nepeBuLLyBaB HOpPMY NS nnwwarumnck Ha 36,9 % HWKYMM 3a HOPMY ANS HEBAriTHUX
HEeBariTHUX XIiHOK. XIHOK, 1oro piBeHb BiporigHo (Ha 4,0 %) nepeswLiyBas
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MOKa3HWK, BCTAHOBINEHUI Ha nonepeaHbLoMy eTani. [Haexke
3ananeHHsi NepeBuLLYBaB PiBEHb MonepeaHLOro eTany Ha
297,7 %, HopMy Ans HeBariTHUX — Ha 866,7 %.

Ha tpeTio goby nicns nonoris KOHLEHTpaLis npo3a-
nanbHoro IL-6 cTpimko 3Hu3unacs Ta Gyna Ha 422,8 %
HIKYOI0 3@ MOKa3HWUK, BCTAHOBMEHWA Ha NomnepeaHLoMy
€eTani BOCNiMKEHHS, NnLLe Ha 67,9 % nepesuLLyBana HOPMy
ANS1 300POBMX HEBAMTHUX XIHOK (puc. 2). PiBeHb NpoTu-
3ananeHoro IL-10 npu ubomy Ha 17,6 % nepesuLlyBaB
MoKa3HuK, 3athikCOBaHMI Ha nonepeaHLOMY eTani (puc. 3).
Lle BiporigHo (Ha 19,3 %) MeHLLe 3a HOpMY ANs 300POBUX
HeBariTHUX XXiHOK. IHAEKC 3ananeHHs NepeByLLYyBaB HOPMY
NS HeBariTHUX nuwe Ha 116,7 %, Ha 750,2 % MeHLnii 3a
MOKa3HUK NOMepeaHbOro eTany.

06roBopeHHsA

3rigHo 3 pesynsTataMm HaLLIoro JOCTIIKEHHS, HeyCKnaaHe-
Ha BariTHICTb y TepMiHi 260,18 + 6,34 AHSA CynpoBOMKYETLCA
3ananbH1M NPOLECOM H3bKOT IHTEHCUBHOCTI. [HAeKC 3ana-
nenHst (IL-6 / IL-10) nepesuiuyBaB Hopmy Ha 120,0 %, wo
3abe3nevye NiaroToBky BariTHOi 40 HOpManbHoro nepebiry
nonoris [22].

[Npeeknamncist TOMIPHOTO | TSHXKKOrO CTYMEHIB y TOMy Ca-
MOMY TEPMiHi CynpOBOMKYETLCSA AOCTOBIPHUM MOCUIIEHHAM
(Ha 570 %) akTnBHOCTI 3anankHoro npouecy (IL-6 / IL-10),
LLO MiATBEPAKEHO AMHAMIKOK KOHUeHTpauin IL-6 i IL-10.
Y nepwy goby nicns nonorie 3adikcoBaHo nikonogibHe
MOCUMNEHHS 3ananbHuX Npouecis. BcTaHoBneHo, LWo Ha
CTyMiHb 3pOCTaHHs! BNAMBAE XapaKTep iHTEHCKBHOI Tepanii,
AKy OTPUMYE XiHKa.

3a pesynbratamu JOCTImKeHHs, iHysii anbbymiHy y
MoeAHaHHI 3 H3bKVIMK A03aMK hypocemifly 3a po3pobneHoto
HaM1 METOAMKOK MOXYTb CMPUSATW KOPEKLi PiBHIB NMpo- Ta
npoTM3ananbHUX LIMTOKIHIB ANS 3MEHLIEHHS! aKTUBHOCTI
3anarbHoro npoecy. Tak, Ha nepLuy [o6y NicnsnonoroBoro
nepiogy nig BNMBOM iHgysii A cniBgigHowweHHs IL-6 / IL-10
3MEHLLIMIOCA ICTOTHILLIE, HX NPW CTaHAAPTHIN Tepanii. Ha Tpe-
Tio A0By nicns nonoris iHAEKC 3anarnbHoi akTBHOCTI Y Apyrii
rpyni nuwwe Ha 116,7 % nepeBwLLyBaB HOPMY A7 HEBArITHX.

Ha nigcTasi uux gaHux 3pobunu BUCHOBOK, LLIO 3aCTO-
CyBaHHSi 3aMpOMNOHOBAHOI CXeMU NiKyBaHHS CPUSIE 3MEH-
LLIEHHIO IHTEHCUBHOCTI 3ananeHHs, iMOBIPHO, BHACIIAOK
€HIOTENIONPOTEKTUBHOTO eCPEKTY anbOyMiHy, Ik CTPUMYE
nporpecyBaHHs npeeknamncii [32,33,33].

BucHoBKHM

1. TpeTilh cemecTp HeyckIaaHEHOI BariTHOCTI Cynpo-
BOIKYETbCS 3ananeHHsM HU3bKOI IHTEHCUBHOCTI, CTYMiHb
Akoro 36inbLuyeTbes Ha 348,3 % Ha oHi hopMyBaHHS
npeeknamncii.

2. 'Y nepuy noby nicns nonoris Ha TNi BUXIgHOI npe-
eknamncii BinbyBaeTbCA NOCUNEHHS 3ananbHNUX NPOLECIB,
CTYNiHb aKTVWBHOCTI KOTPWX 3anexuTb Big 0CoBnMBOCTEN
iHTEHCUBHOI Tepanii, Iky OTPUMYE XiHKa.

3. [lonaBaHHs 0O CTaHAAPTHOI Tepanii 3 NepLUnX roauH
nicns pospomkeHHs 20 % po3umnHy anbOymiHy Ta dypocemi-
[y 32 BMIACHO aBTOPCLKOK METOAMUKOI CMPUSIE ICTOTHOMY
3MEHLUEHHI) CTYNEHs aKTUBHOCTI 3amanbHuX peakuil,
BHACMIAOK YOro 3MEHLLYETLCS IMOBIPHICTb BUHUKHEHHS
ycKnagHeHb Yy Nicnsinonorosomy nepiogi.
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AHani3 ¢pakTopiB pU3HUKy Ta eTiONOriYHMU CNeKTP 30yAHMKIB iHpeKLii
CEUYOBMUBIAHUX LLAAXIB Y AiTeH

T. B. CopokmaH®APEF M, T, TiHryaak®BC, 0. B. MakapoBa®C°E, H. 0. MoneAok®BE

BYKOBMHCBKUI AepXaBHUI MeAUYHWI YHIBEPCHTET, M. YepHiBLi, YkpaiHa

A - KOHLIEMLLIS Ta AU3ANH AOCAIAXEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnipeTaLis AaHux; D - HanucaHHs cTaTTi; E - peparyBaHHs cTaTTi;
F - ocTatouHe 3aTBEPAXEHHS CTaTTi
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3anopisbkui
MeAUYHUI XXypHaA.
2025. T. 27, Ne 3(150).
C. 214-220

[Mpobnema iHdekuii cevosmsigHux wnsxis (ICLL) y fitelt 3anuwiaeTbecs akTyanbHOI y CyyacHii negiaTpii, negiatpuyHin Hedponorii
Ta ypornorii, He3Baxatouu Ha BENUKY KinbKiCTb pobiT, L0 NPUCBAYEH: LIbOMY NUTAHHIO.

Merta po6oTu - npoaHaniaysaty iMOBIPHi NPEAMKTOPY PO3BUTKY Ta AOCHIANTM ETIONOMI4HMIA CNEKTP 30YAHWKIB iHGEKLi ce4OBMBIAHNX
LUNSIXiB Y AiTEN.

Martepianu i meToau. MpoaHanizoBaHo MeanyHy fokyMeHTauito 238 fiten sikom Big 1 fo 14 pokis. [liten noginunv Ha Agi rpynu:
| — gitn 3 ICLU (n = 140), Il — gitn Ge3 ICL (n = 98). KpuTepii 3anyyenHs go rpynu naujexTie 3 ICLU Bignosiganu pekomeHgavisam
€BPONeCLKOro ToBapuCTBa AuTAYOI yponorii. Mocie cedi Ha MIKpothnopy Ta BUSHAYEHHS YyTRMBOCTI [0 aHTUGIOTUKIB 3miACHWIN
3riAHO 3i CTaHAAPTHUMKU METOAMKaMM.

Pesynbratu. ICLL BusiBneHo y 32,7 % xnonuis i 26,1 % pis4at. HanyacTiwe ICLL giarHoctoBaHo y Bikosil rpyni 1-3 poku — 54,3 %
Bunagkis. BusHaunnm sanexHicts ICLU Big cTari, 11 LS 3anexHICTb 3MiHIOETbCS 3 BIKOM XBOpUX: Y BiLli Big 1 4o 3 pokis B 1,3 pasa
(95 % [l: 0,8-2,5) binbLue BUNaaKiB cepep AiBYaT, HiX XNonuig, a y Bii 4—7 pokis — B 1,4 pasa (95 % [l: 0,9-3,4) binbLua iimoBip-
HicTb BUHWKHeHHS ICLL y xnonwiB, Hix y aiByar. HanuacTile B fiTen BUSBNSANN MiXypOBO-CEHOBIAHI pedbriokey (nacueHuin — 34,5 %,
akTuBHWA — 19,2 %), kpunTopxiam (12,1 %), nienoexTagii (10,3 %). 3a pesynsratamm aHKeTyBaHHS, CNaaKkoBy OBTSKEHICTb CiMeNHoro
aHamHe3y Yepes HedhpoypOnorivHi 3aXBOprOBaHHS 3adikcoBaHo y 35,7 % nauieHTis. Bik, CnaakoBiCTb, HEMPOTEHHNIA CEHOBMIA MiXyp,
TpMBanicTb rocnitanisawji, KinbkicTb rocnitanisawii, aHomarnito, BpOmKeHy Bafy, 3akper, AuchakTepios KULEYHUKa Ta aHeMIto Bu-
3HaueHo sik chaktopy Bnnmsy ICLL y aiteit (p < 0,05), a cTaTh, MicLie NPOXUBAHHS, CE30HHICTb, LiyKPOBUI AiabeT He Manu 3HauwyLLoro
BnnmBYy. [epeBaxHO BUSIBNEHO rpamMHeraTuBHy chropy B 060x rpynax cnoctepexeHHs, 3nebinbLuioro Yepes Escherichia coli; yacTiwe
3a iHWi MikpoopraHiamu Bu3Hadanm Klebsiella oxytoca ta Acinetobacter baumanni.

BucHoBku. MpoBigHnmM 36ygHMKoM negiatpruyHoi ypoiHdekuii 6yna Escherichia coli. BctaHoBneHHs mikpobionoriyHoro cnektpa
ICLL gacTb 3Mory LUBMAKO i paLioHanbHO po3noymHaTit eMnipuyHy aHTubakTepianbHy Tepanito. HesanexHi YWHHUKN puanky
po3euTKy ICLL HeoBXigHO BpaxoByBaTu Mif Yac yKnafaHHs CTpaTeriyHnX HAaCTaHOB LWOAO NPOMINaKkTUKW, PaHHBOI AiarHOCTUKN
Ta NigxogiB 4O NikyBaHHS.
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Risk factor analysis and etiological pathogen spectrum for urinary tract infection
in children

T. V. Sorokman, M. G. Gingulyak, O. V. Makarova, N. 0. Popeliuk

The problem of urinary tract infection (UTI) in children remains relevant in modern pediatrics, pediatric nephrology, and urology,
despite the large number of works focused on this issue studies.

Aim. To analyze the potential predictors of development and examine the etiological spectrum of pathogens for urinary tract infection
in children.

Materials and methods. Medical documentation of 238 children aged 1 to 14 years was analyzed. Children were divided into two
groups: | —children with UTI (n = 140), Il - children without UTI (n = 98). The patient group inclusion criteria for children with UTI met
the recommendations of the European Society of Pediatric Urology. Urine culture for microbial flora and antibiotic sensitivity were
performed according to standard methods.

Results. UTIs occurred in 32.7 % of boys and 26.1 % of girls. The most frequent UTIs were registered in the 1-3 years age group (54.3 %).
Sex-specifics of UTIs were noted, varying depending on age: at the age of 1-3 years, girls were 1.3 times more likely to have UTls
than boys (95 % CI: 0.8-2.5); at the age of 4-7 years, boys were 1.4 times more likely to have UTIs (95 % CI: 0.9-3.4) than girls. Most
common in children were vesicoureteral reflux (passive 34.5 % and active 19.2 %), cryptorchidism (12.1 %), and pyelectasia (10.3 %).
According to the results of questioning, a positive family history of nephro-urological diseases was found in 35.7 % of patients. Age,
heredity, neurogenic bladder, duration and number of hospitalizations, anomaly, congenital defect, constipation, intestinal dysbacteriosis,
and anemia were identified as factors influencing UTI in children (p < 0.05), while factors such as sex, place of residence, seasonality,
and diabetes mellitus had no significant effect. Gram-negative bacterial flora was predominantly identified including Escherichia coli in
both observation groups, Klebsiella oxytoca and Acinetobacter baumannii were isolated more often than other microorganisms.

Conclusions. The predominant pathogen in the development of pediatric urinary tract infections is Escherichia coli. Identification of UTI
microbiological spectrum will allow for rapid and rational initiation of empirical antibacterial therapy. Independent risk factors for UTI
development should be considered when developing strategic guidelines for prevention, early diagnosis, and treatment approaches.
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OpwuriHaAbHI AOCAIAXKEHHS

Mpo6nema iHdekuii cevouBigHNx wnsxie (ICLL) y pitei 3a-
NWLLAETLCA aKTyarbHOI Y CyyacHiit negjarpii, neaiaTpuyHin
Hecbpororii Ta yponorii, He3Baxatouu Ha BENWKY KinbKiCTb
po6iT, MPUCBAYEHIX LibOMY NUTaHHIO. IHTEPEC A0 NOPYLUEHOT
npobnemy NoB’si3aHNiA Hacamnepeg i3 BUCOKOK MoLLMpeHi-
CTI0 3aXBOPIOBAHHS T2 PO3BUTKOM TSHKKUX YCKNaAHEHb, LU0
npu3BOAATbL 40 iHBaniauaauii aiten [1,2,3,4].

ICLL (aHrn. urinary tract infection) — apyra 3a nowwmpe-
HicTio GakTepianbHa iHGeKUis y AiTen nicns cepemHboro
otnTy. Cepen HEQOHOLIEHWX | HOBOHAPOMKEHNX i3 Jyxe
HU3bKOI Macoto Tina nowmpenicts ICL Buwa (2,9 % i
4,0-25,0 % BignoBigHO) NOPIBHSHO 3 JOHOLUEHUMU He-
mosnstamu (0,7 %) [5,6]. Yactora ICLU y pitet Bapitoe
3anexHo Big BiKy (Ginbl CXUMbHUMK € AiTU FPyAHOrO Ta
paHHbLOTO BiKy) Ta CTaTi (40 1 POKy Cepes XnonuiB YyacTota
cTaHoBuTb 2,7-3,7 %, cepep pisvat —0,7-2,0 %; Bin 1 Ao 7
pokiB 0,2-2,0 % i 0,9-8,0 % BignosigHo go cTati xsopux). €
[JaHi wono cesoHHocTi ICLL: y yepBHi BU3Ha4YeHO HaBINbLLY
MOLLMPEHICTb, Y TPYAHI — HANMEHLLY.

B 06’egHaHoMy aHanisi focnimkeHb, 10 AKX 3anyye-
HO CcymapHo 1675 naujieHTiB i3 cuMnTOMamu NOpyLUEHHS
CevoBUMyckaHHs Ta/abo nuxomaHkoto, nolumpeHicTs [CLU
cranosuna 15,5 %; (95 % A, 13,8-17,3 %). MNowwmpeHictb
ICLL cranoBuna 32,9 % (95 % I, 26,6-39,9 %) y xnonuis
BikoM [10 6 MicsiLiB i3 xomaHkoto Ta 19,3 % (95 % [I, 16,1-
22,9 %) y piByar i3 TMXoMaHKoto Bikom o 12 micsuis [7,8].

Brim cnpasxHio nowwmpenicTs ICLW y gitent cknagHo
OLHWTM Yepes iXHi HecnewumnivHi cumnTomu. MoLmpeHicTb
6escumnTomHoi BakTepiypii ctaHoBuTb 0,37 % (95 % [,
0,09-0,82) y xnonuis i 0,47 % (95 % Al, 0,36-0,59) y pigyar.
BignogigHi 3HaueHHs ans 6e3cumnToMHoi GakTepiypii 6e3
niypii, 3rigHo 3 pesynsTatamu QOCHIMKEHHS, CTaHOBUMM
0,18 % (95 % I, 0,02-0,51) i 0,38 % (95 % Al, 0,22-0,58)
BiAMNoBigHo [9].

3rigHO 3 BWCHOBKaMM BITUU3HSIHWX i €BPONENCHKNX
eKcneprTis, HannowwpeHiwmm 30yaHnkom ICLL y giten €
rpamHeratviBHa coropa. BctaHoBneHo, wwo maiike 90 % Bu-
nagkie npunagace Ha iHdikyBaHHs H6akTepismm Escherichia
coli. OpHak Ha nepLuomy poui xuTTs Klebsiella pneumoniae,
Enterobacter spp., Enterococcus spp. Ta Pseudomonas su-
3Ha4atoTb JELLO YacTillle, HiX Y iTei CTapLUoro Biky. YacTka
nauienTis 3 ICLL, Lo cnpyymHeHi aTnoBUMK MiKpOOpraHi3-
Mamu, BiporigHo GinbLua cepen nauieHTiB 3 ypornoriyHumm
Bagamu po3suTky [10,11,12]. Pome Mycoplasma hominis i
Chlamidia trachomatis goci ocTaTtouHO He NiATBEPMIKEHO,
OCKirnbKw Ui 30yAHVKW, SIK NPaBuMno, NOEAHYKOTCS 3 iHLLOK
rpaMHEraTMBHOK MIKPOIOpOHo.

Po3BnToK 3axBOptoBaHb OpraHiB CEYOBOI CUCTEMU Y
[AiTel paHHBOTO BiKY CPUYMHSE MOPAOMYHKLIOHANbHA He-
3pinicTb HUPOK, 0COBNMBO Ha POHI 06CTPYKTUBHOI yponaTii,
iHcheKLii, riNOKCMYHMX CTaHiB. LM NOSICHIO0TH NOCKIEHMIA
iHTEpeC AOCNIAHVKIB O BUBYEHHS BPOMKEHMX Baf PO3BUTKY
CeYOBULINBHOI CUCTEMM, Ha YacTKy skvx npunagace Big 1/10
no 1/3 Bcix aHoManii opraHis y negiaTpuyHin nonynsiii.
OpHak HasiBHICTb OGCTPYKLIN y CEYOBIl CUCTEMI HE 3aBXAM
peaniayeTbes B MienoHedpuTi, @ NuLe 3a YMOBW BRAMBY
HECMPUSATIIMBMX 30BHILLHIX YMHHMKIB [13,14,15].

BinbLuicTb JOCTIAHMKIB BBXAKTb, LLIO hakTOpy pU3nKy
po3suTky ICLL, nporHo3yBaHHs nepebiry, kputepii paHHbOT
TOMIYHOI iarHOCTWKM, BUBYEHHS IMOBIPHOTO PErioHansLHor
MikpoGHOro nensaxy B AiTelt NoTpebytoTb NPOJOBKEHHS
BWBYEHHS, OCKINbKW JOCI KNiHIYHUIA aHani3 i JOCNimKeHHs

3anopisbkuit MeAnuHuI XypHan. Tom 27, Ne 3(150), TpaBeHb - yepBeHb 2025 p.

hakTopis puamnky po3suTky ICLL 3giincHioBany nepenycim
nig Yac JOCHiMKeHb 3a y4acTio JOPOCHNX NaLlieHTiB.

MeTa po6oTtu

[poaxanisysaTtt IMOBIpHI NPEAVKTOPU PO3BUTKY Ta AOCHII-
[JMTU eTIONOTiYHMIA CNiekTp 30y AHMKIB iHGbeKLT Ce4OBMBIaHNX
LUNSXiB Y AiTen.

Martepianu i MeToAU AOCAIAXKEHHA

[ocnimkeHHs 3aiicHnnm Ha 6a3i KHIM «Micbka autsya kni-
Hi4Ha nikapHs» YepHiBeLbkoi Micbkoi pagm Ta KHIMT «Mickka
AnTaya nonikniHikay YepHiBeLbKoi MiCbKoi pagu BIpOQoBX
2020-2024 pokis.

3pilicHunu 6aratonnaHoBe aHKeTYBaHHS! NALIIEHTIB, LU0
nepenbayano yToO4HHEHHs aHaMHECTUYHIX coLianbHuX, no-
ByTOBWX, EKOMOTIYHMX, CMIALKOBYIX Ta iHLLIKMX XapaKTEPUCTUK
AiTen Ans BUBYEHHS iIMOBIPHUX (DaKTOPIB PU3NKY PO3BUTKY
3aXBOPHOBAHHSI.

BuB4eHO MeaunyHy fokymeHTaLito 238 aiTel BiKoM Bif,
1 go 14 pokis. MauieHTiB noginunu Ha Asi rpynu: | — aitn
3 ICW (n = 140), Il — git 6e3 ICLU (n = 98). MpoaHaniso-
BAHO KOHKPETHi CUMMTOMM, LIO CBig4aTb NPO MOXIUBY
ICLLI, 3okpema ckaprv Ha au3ypito, YacTi CEHOBUMYCKaHHS,
€eHypes, 6inb y XMBOTI Ta HAANOOKOBIN AiNsHLI, a TaKoX
Taki HecneundivHi CUMMTOMM, SIK Temnepartypa, 6noBoTa,
Jiapes, XOBTSHWLSA, BTpaTa Macy Tina ToLLO.

KpuTepii 3anyyeHHs 4o rpynu nawieHTis i3 roctpoto (4o
Tpbox Micsiwie) ICLL (I rpyna, n = 140) Bignosinanu pekomeH-
Aauism EBponencbkoro TosapucTaa AuTaYoi yponorii [16]:
KinbkicTb GakTepianbHUX KOMOHI y cepenHil nopuii ceui
noHaz 105 konoHieyTeoptoBanbHMX oguHmub (KYO) i kinb-
KiCTb NEeVKOLMTIB B 0CaAi Cevi Nicns LeHTpudyryBaHHs >5
i, BENUKAM 30inbLUEHHSM.

Jo Il rpynu (n = 98) 3any4eHo AiTen, y KOTpUX BUSIBE-
HO 3MiHU MiZ Yac aHanidy cedi, ane BOHM He Bignosiganu
KpuTEpiSIM EBPONENCHKOr0 TOBApUCTBA ANTSAYOI YPOROTii.

[o pocnimxeHHs He 3anyyanu NauieHTiB 3i 3MosiKiCHM-
MU NyXIHaMK, NOPYLUEHHAMM (OYHKLIT CepLs, NereHis Ta
iHLIMX OpraHiB, roCTPUMU IHCDEKLIMHUM 3aXBOPIOBAHHSAMM,
3aXBOPKOBAHHAMM CMOMYYHOI TKAHUHWU, XPOHIYHOK HMp-
KOBOIO HELOCTATHICTIO, MOMIKICTO30M HUPOK, HEYCYBHUMM
ypeTpansHuMy oBCTPYKLISMK, @ Takox AiTelt, skum 6yno
npu3Ha4YeHo TpuBasy Tepanito 3a [OMOMOrol CEe4YOBOro
karetepa.

[ocnimkeHHst oTpumano cxeaneHHs Komicii 3 6ioeTnku
ByKOBMHCBHKOrO AEPXXaBHOTO MEAUYHOrO YHIBEpCUTETY,
npotokon Ne 4 Big 20.12.2024 poky.

[Nocis cevi Ha Mikpobropy Ta BU3HAYEHHS Yy TNBOCTI
[0 aHTUBIOTUKIB 3MINCHUNN 3riQHO 3i CTaHAAPTHUMW METO-
AVKamu, BUKOPUCTanM OBHOPA30Bi CTEPUITbHI CEHO30IPHUKN
NS HEMOBMAT i CTEPUNbHI CTakaHuMKu gnsa giten ctap-
woro Biky. MopchonoriyHe AOCMIMKEHHS MiKpOOpraHi3miB
BUKOHanM 3a MpamoM. AHTUBIOTVKOUYTIMBICTL BU3HAYANM
METOZIOM CTaHZAPTHUX AUCKIB. SK AiarHOCTUYHO 3HaYyLLy
GakTepiypito ouiHoBanu, SKwWo B 1 M ceui, 3ibpaHoi 3 ce-
peaHboi nopuii, BusiBnsnm GinbLue Hix 10° KYO bakTepi.

CTaTuCTM4HO pesynsTaTi onpaLioBarni 3a 4oNoMOrow
nporpam Microsoft Office Excel i Statistica 10 Ha nepco-
HansHomy komm'iotepi ACER (Intel® Core™ i3-7020 CPU
@ 2.30GHz, onepauinHa cuctema Windows 10). KinbkicHi
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Tabauus 1. Posnopin o6cTexeHnx aiTel 3a BikoM i cTatTio, abe. (%)

Moka3HMK, OAMHULI BUMI- Hisvara, n =106 Xnonui, n =132
POBaHHSA

1-3 poku, n =111
4-7 pokiB, n = 82
8-14 pokis, n =45

64 (55,7) 47 (34,6)
24.(21,6) 58 (43,9)
18(15,2) 27 (20,5)

Ta NopsiAKOBi MOKA3HUKY HABEAEHO SIK CEPEAHE 3HAYEHHS!
Ta CTaHAapTHe BiaxuneHHst (M + s), sikicHi — sik abcontoTHy
KinbKicTb i YacTKy (%) Bif 3aranbHOI YMCENBbHOCTI XBOPKX
y Bubipui abo okpemin rpyni. ns gaHux, Wo Bignosiganm
HOpMarnbHOMY PO3MoziNy, 3aCTOCyBasy 3aranbHONPUAHATI
METOAM NapaMeTPUYHOI CTATUCTUKK, 30KpemMa t-KpuTepin
CtblogeHTa. AKLWO po3noain NokasHUKIB He BiANOBiAaB
3aKOHy HOpMarnbHOro po3noginy, BUKopuUcTanu Hemapa-
MeTpWYHi kpuTepii BinkokcoHa Ta MaHHa-BiTHi. AkicHi
03HaKM MOPIBHSANM, BUKOPUCTaBLLK KpuTepin X2 MMipcoHa,
ab0o MeTo10M KyTOBOrO NepeTBOpeHHs Pilepa (Po) — ans
BIJHOCHMX BENMWYMH. Pu3unk peanisalii nogii ouiHoBanm,
BM3Ha4aroum OoBipui iHTepsann (95 % [Al). CtatuctnyHo
3HaYyLLWMK BBaXanu BigMiHHoCTi npu p < 0,05.

Pe3yabTati

Po3nopin obcTexeHux fitei 3a Bikom Ta CTaTTio HaBeaeHo
y mabnuui 1.

ICLU piarHocToBaHo y 32,7 % (78 i3 238) xnonuis i B
26,1 % (62 i3 238) gipvat. Hanvacriwe ICLU Bu3Havamm y
JiTen Bikom Bi 1 8o 3 pokiB — 54,3 % unagkis (76 i3 140).

BusHaumnm 3anexHictb ICLL Big cTai; kpim TOrO, LSt
3aMeXHIiCTb 3MIHIOETLCS 3 BiKOM XBOpYMX: Y Bili Big 1 A0
3 pokiB B 1,3 pasa (95 % [AlI: 0,8-2,5) 6inblue Bunaakis
cepep AiByar, Hix xnonuis, a y Bili 47 pokiB — B 1,4 pasa
(95 % [l: 0,9-3,4) GinbLua NMOBIPHICTb BUHMKHEHHs ICLL
Y XTONLiB, HIX y AiBYaT.

Po3piaHsatoTb cneumdivHi Ta HecneumdiuHi cumMntomm
ICLL. Hecneuudiyni cumntomm abo B3arani 6eacumnTom-
HW nepebir vacTille tikcyBanu B fiTel MOMOALLIOrO BiKy:
BTpaTy Macu Tifna Bu3HaveHo y 42,1 % Bunaakis, YepeBHi
konbku — 32,8 %, npobnemu 3 rogysaHHsam — 35,9 %, bnito-
BoTy — 29,6 %, aiapeto — 23,4 %, xoBTaHuLI0 — 18,7 %,
cybhebpuneHy Temnepatypy — 17,1 % aiteit. Cneumdivni
CUMMNTOMW, BUSIBINEHI B AiTel BIkOM 1-3 poKu: piskuii 3anax
cevi— 15,7 %, HapgnobkoBuii 6inb abo 6inb y cnnHi— 31,6 %,
awn3ypis — 35,8 % Bunazkis.

Y piten Bikom 4—7 poKiB BUSIBNAMN i HECMELMMIYHI
(3HMxKeHHs aneTuty — 42,1 %, 6ntosota — 29,6 %, cybde-
6punbHa Temnepatypa — 15,7 %), i cneumdiyxi cumnTomm
(vacTte cevoBunyckaHHsa — 42,1 %, AM3pUTMiYHE CE40BM-
nyckaHHs — 32,8 %, HagnobkoBuii 6inb abo Ginb y CrnHi
- 31,6 %, eHype3 — 10,2 %).

Y giTew BikoBoi rpynu 8—14 pokiB YacTilue BU3Ha4anm
cneumndiyHi cumntomm: Hapnobkosuin 6inb abo 6Ginb y
cnuHi — 66,6 % Bunaakis, anaypito — 86,6 %, Ginb npu
cevoBunyckanHi — 93,3 %. 3-nomix HecneuudivHMX cumn-
TOMIB peecTpyBanu 3HWKeHHs anetnty — 26,6 % giten,
cy6debpunbHy Temnepatypy — 13,3 %.

Y 3aranbHomMy aHanisi cedi y 113 giten (80,7 %) 3
ICLL cevoBuit ocaf BM3HAYEHWI SK NENKOLMTYPIA 40
22,9 (12,9; 35,7) y noni 3opy. 3Ha4Hy BakTepiypito Ao
100,0 (37,7; 137,7) mikpoOHUX ogumHuLb y noni 3opy
3adikcoaHo y 38 (21,1 %) Aiteir. 3miHM nuTomoi Baru

216 ISSN 2306-4145  https://zmj.zsmu.edu.ua

3acpikcoBaHo y 17 (12,1 %) Bunapgkax. IHLwi 3MiHM B aHanisi
ceui BU3Ha4eHo sk mikporemarypist (19 (13,5 % Bunapkis))
Ta MikponpoTeiypis (11 (7,8 %) naujeHTis).

3a paHMMu aHamHesy Ta 3a pesynbratamu obere-
XeHHa meTogoM Y3[l, a Takox 3a MaTepianamu MikLiiHOI
umuctoypetporpadii Ta ekckpeTopHoi yporpadii, y 48,8 %
(n=116) piTei BUABNEHO CTPYKTYPHI aHOManii ce4oBwBIa-
HWX Wwnsxis (puc. 1).

HanuacTiwe B Aitet giarHocTyBanu MixypoBo-ceyo-
BigHi pecbritokem (nacvBHuiA — 34,5 % BuNaaKie, akTUBHUNA
- 19,2 %), kpunTopxism (12,1 %) i nienoekTasii (10,3 %).
Y vactunn obctexennx giten (13,8 %) BpomxeHi Bagn
PO3BUTKY CEYOBOi CUCTEMM BUSIBUMW B aHTEHaTanbHOMY
nepiogi. YacTota CTpyKTypHWUX aHOManii 4OCTOBIPHO BULLA
B aiten 3 ICLL — 90 i3 140 (68,6 %), Hix B 06CTEXEHNX 6E3
ICLL —20 i3 98 (20,4 %, p < 0,01).

3a pesynsratamy aHKeTyBaHHS BCTAHOBMEHO CrafKoBy
0OTSKEHICTb CIMENHOTO aHaMHe3y Yepe3 HehpOypPOIIOTiYHi
3axeoptoBaHHst y 82 (35,7 %) nauieHTis (puc. 2).

Y nepeBaxHii BinbwocTi BUNaakie nig yac baktepio-
NOrYHOrO AOCIMKEHHS BURINANM MOHOKYNLTYPY (73,1 %,
n = 174), y mainxe ysepTi aitei (26,9 %, n = 64) — amiuany
¢hriopy. 3a pesynbratamu aHanisy BMAOBOTO cknagy Mi-
kpodhriopu, B 060X rpynax cnocTepexeHHs 3nebinbLuoro
BWSIBNEHO rpamHeratusHy dnopy (65,1 %, n = 155), 3okpe-
ma E. coli (puc. 3). YacrTilwe 3a iHLWi MikpoopraHiamu BysiB-
nanm Klebsiella oxytoca (10,5 %, n = 25) Ta Acinetobacter
baumannii (8,8 %, n = 21).

lMpoaHani3oBaHO acowiaTWBHI 3B'S3KM MiXX OKpeMUMI
VIMOBIPHUMU YMHHMKaMK Ta HassHicTio ICLL y aiten. Y
pesyrnbTaTi aHanisy sk hakTopy BnmBy Ha po3suTok ICLL y
JiTeit Bu3HadeHo Bik (p < 0,01), cnagkosicTb (p < 0,01), Hel-
poreHHuii cevouii Mixyp (p < 0,01), TpueanicTs (p < 0,01)
i KinbkicTb (p < 0,05) rocnitanisaviii, aHomanii po3BuUTKy
(p < 0,001), 3akpen (p < 0,01), AncbakTEPIO3 KMLLEYHMKA
(p < 0,01), aHemito (p < 0,001). Taki YHHWKK, FK CTaTb,
MiCLIe NPOXMBaHHS, CE30HHICTb, LIyKpOBWIA fjabeT He Manu
3Hauvywworo (p > 0,05) Bnnusy (mabri. 2).

Mig Yac getanbHOro aHanidy pesynbrartiB GakTepio-
NOFYHOrO JOCHIMKEHHS Cevi BCTAHOBMNEHO AELLO Pi3HUM
BMAOBWI cknag mikpodpriopy (mabn. 3). Tak, Pseudomonas
aeruginosa BWAINEHO NuLLe Y NauieHTiB CTapLUoi BikOBOI
rpynw. Ii nuToma Bara ctaHosuna 4 % Big yciei 6akTepi-
anbHoi conopw cedi aiten uiei rpymv (1 i3 25 Bunaggis). Pig
Proteus BusiBneHo nuwe y aitei monogLworo Biky (3,6 %; 4
i3 111 piten). pamno3nTyBHa dnopa npeacrasneHa poaom
Streptococcus agalactiae (8 %; 2 i3 25 nauieHTiB cTapLuoi
BIKOBOI rpynu), a Takox pogom Enterococcus raffinosus
(3,6 %; 4 3i 111 xBOPWX MOMNOALLOI BIKOBOI rpynu).

06roBopeHHA

ICLLl € noLLMpeHoto Ta BAaXKIIMBOIO KMiHIYHOK MPoBrnemMoto y
AWUTSAYOMY BiLli, LLO NiATBEPAKEHO B YNCNEHHUX JOCTIMKEH-
Hsix [17,18,19,20,21].

Y pesynbrarti Haloro JOCMIMKEHHS! BU3HAYeHO He3a-
nexHi daktopu pusuky possutky ICLL y aiten, sokpema
BiK, CMlaZIKOBICTb, HEMPOreHHW CE4OBUI MiXyp, TPUBaniCTb
i KinbKicTb rocniTanisauin, aHomanii po3BuTKy, 3akpen,
AnchaKTepios KuLLeYHKa, aHemis. [MigTBEpmMKEHO 3B'A30K
nowmpeHocTi ICLU 3 BikOM AMTWHM, BCTAHOBMEHO, IO
HanyacTiLLe Lito NaTonorito AiarHoCTyoTb Y AiTel paHHL0-
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Klebsiella oxytoca _ 10,5
Escherichia coli | 65,1
0 10 20 30 40 50 60 70

%

ro BiKy 3 NepeBaxaHHAM XMonuiB y Uil BikoBiN rpyni [22].
[TosICHIOEMO Lie TUM, WO B XJIOMUB YacTille BUSBMSAHOTb
YPOMOriyHi Bagn po3BUTKY, HX AiB4at. AHaTOMIYHO ype-
TparnbHWIA KnanaH i himMo3 y XIonLiB MOXYyTb NPU3BECTH [0
HEMPOXiAHOCTI, BHACTIAOK Y0ro 36inbLuyeTbest puamk ICLL.
Pesynbraty iHWwWux gocnimxeHb nokasanu nepesary ICLL y
gisyar [23]. Y npaui B. Veauthier et al. nokasano 6inbLuy
IMOBIPHICTb iHChiKyBaHHS [iTe# MONOALLOrO BiKy NOPIBHAHO
3 06CTEXXEHUMY CTapLUOTO BiKY [24].

3anopisbkuit MeAnuHuI XypHan. Tom 27, Ne 3(150), TpaBeHb - yepBeHb 2025 p.

3rigHo 3 pesynsTatamu 6aratbox LOCMIMKEHb, PUSNK
peunamsis ICLL y nawjieHTiB NOCTIHO 3pOCTa€e 3 NOAOBXKEH-
HSIM TPMBaNOCTi rocnitanisauii [25,26]. Lli aaHi nigTeepaxe-
HO Mif, Yac AOCNIMKEHHS, L0 3AIACHANN.

3a BucHoBkamu M. Herthelius [27], S. Tezera,
F. Abebe, E. Tachbele [28], € npsamMuii 3B’30K Mixk aHOMa-
nismn po3BuTKy cevosmeigHoi cuctemm Ta ICLL. Cepeq
AiTen 3 aHoManisiMm po3BUTKY CEYOBUAINBHOI cUCTEMU
3adpikcoBaHa Bucoka nowwupenicts ICL (Big 30 % oo
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TabAuuA 2. YMHHUKM PU3NKY POSBUTKY iHGDEKLLT Ce4OBMBIAHMX LWNAXIB Y aitei abe. (%) 70 %) [29,30]. Kpim Toro, BCTaHOBMEHO acoLiaLliio Mix

aHOMariSIMW HUPOK | CEYOBUBIAHWX LLNAXIB y MaTepi Ta
TR = v oo o o

npo ponb cnaakoBocTi y po3suTky ICLU. AHomanbHi na-

Crar ;::;::la :23 (151,3 Sig 0092 >008 pameTpM ypoauHamiku y I'IallLl,iS.HTiB i3 HEMPOreHHUM Cevo-

. BWM MiXypOM KOpentowTh i3 nigsuileHum pusnkom [CLL.

Bi, pot 13 76 (543 3008 27 <00t BcTaHoBneHo, Lo rinepakTUBHICTbL AETPY30pa, 3HIMKEHa

o 44(314)  484B9) NoaTIMBICTb CEYOBOMO MiXypa Ta MiXypOBO-CE4OBIAHUN

8-14 20(143)  20(20,4) pedrioKC € 3HauyLLMMK hakTopamu puanky hebpunbHoi

Tpms{anicn: rocnitanisauii, >2 97 (69,2) (34,6) 13,2 <0,01 |CL|.| [32133] Ak CbaKTole p|/|3V|Ky |CLU y L|,|l7| rpyl‘li BU3HaYe-

e <2 43(30.7)  64(654) HO NOCTIiHWI1 KaTeTep, CTa3 Ceui, BUCOKMUIA TUCK Ta KaMeHi

”:30;‘”3 rocniranizauid, 0 9(64) 31(3L6) 64 <005 B CEYOBOMY Mixypi. [liarHOCTVKa LiMX CTaHIB € CKNaaHoio,

& 1 65(46,4)  45(321) OCKINbKY KITiHIYHi 03HaKM 4acTo HecneLmdivHi, 6a BinbLue,
2 47(328)  14(149) iX BU3Ha4atoTb 40BONI piaKo [34].

23 19(13,8) 8(8.2) 3akpen acouitoetbcst 3 peunansHummn ICLU gi-

Micue npoxuBaHHs Cinbceka MicLiesicTe 79 (56,4) 3(541) 113 >005 Ten [30,35]. 3rigHo 3 BrcHOBKamK S. Axelgaard et al. [36],

Micto 61 (43,6) 5 (45,9) PEKOMEHOOBAHO CUCTEMATUYHE OLHIOBaHHS (PYHKLIT Kn-

Ce3oHHicTb 3uma 35 (25,0) 6(265) 1,09  >0,05 LLIEYHMKA Ta CEYOBOro Mixypa Micnst nepLUOro enisoay iHgek-

BecHa 38(27,1) 4 (24,5) Ui y BCix AiTel, ctapLumx 3a 4 poku. Y ¢isionoriyHmx ymoBax

flito 29(20,7) 5 (25,5) KWLLIKOBWIA Bap’ep € MPOHUKHAM AMs NOXWBHUX PEYOBUH i

Ocitb 38(27,1) 3(23,5) MaKPOMOIIEKY, ane 3axuLLae Bif NPOHUKHEHHS NaTOreHiB

MopyweHHs Barpumika cedi 47(336)  32(326) 945 <001 i Wwkignveux pevosuH. lucGanaHc cknagy Mikpobiotn

Ce4oBMNYCKaHHS Herpumars cesi 39 (27,8) 7(37.8) abo CTPYKTYPHMX KOMMOHEHTIB KULLKOBOrO 6ap’epa Moxe

L T 54 (38.9) 9(29,6) NpK3BECTU [0 MiABULLEHHS KULLKOBOI MPOHUKHOCTI, LU0

[ — Tak 93 (69,3) 3(23.4) 1356 <0,001 CMPUYMHSIE 6aKTepianfaHy TpchmKauiro Ta 3angneHHﬂ [37].

W 47836  73(765) BBgmawa, wo MikpobioTa KLLIKN € OBHVIM i3 FONOBHIUX

HefiporeHtini Ta 175 2020 145 <001 YuHHKkiB ICLL. !3T|M, GpgK.ye [0Ka3iB TOro, L0 ANCHYHKLISA

CE40BUA MiXyp Hi 23(16,4) 9 (97.,5) kuLwkoBoro 6ap’epa e KIIHIYHO 3HaHyLL|,0|'O'HpVI peLWI,qVIBH%/IX

CnapkoBa CXurbHICTb Tak 72 (51,4) 14 (14,3) 9,23 <0,01 |C?L|.|. 3 Hauworo AoCBIAY, ﬂ.Ku.l,O HEMAE KTIHIHHVX CMMHTOMIE?.’.

i SR i) [iarHocTuky nmcGaKTeploay‘ KMLLIKY vTa/a6o ,Eu{lcd)yHKL.lll

KuLWKOBOrO Gap’epa 3a3Buyaii He 3AINCHIOKTb, | TOMY BiH

Sakpen Tax 18(128)  8(6Y) 865 <001 MOAEKONM 3aMMILIAETHCS HepoaiHaHMM. Bepyun Ao yBary,

Hi 122(87.1) 9018 L0 36iMbLUYETLCA KiMbKICTb AOCMIAKEHb, MPUCBAYEHNUX

[vcbakTepios kuweyHuka  Tak 37 (26,4) 12 (12,2) 7,07 <0,01 Bap'epHiit yHKLi KMLLKI Ta i MOAYMISILLi, B NepCNeKTUB

Hi 103(736)  86(87.:8) MOXNMBE PO3LUIMPEHHS YMHHUX CTPATEiit NikyBaHHs Ta

Ariemin Tak 65(464)  18(184) 815 <0001 npodinakTukm ICLL, wo cnpustume Minimisauii npuaHa-

Hi 75(536)  80(8L6) UYeHHS aHTUBIOTUKIB.
Llykpoeu¥i aiabet Tak 7(50) 1(10) 113 >005 AHeMmito, 3rigHoO 3 pesynbTataMy HaLIoro AOCKIiLKeH-
Hi 133(950)  97(99.0) HS1, BU3HAYEHO Sk hakTop puanky po3suTky ICLL y aiTeit.

BBaxatoTb, LLIO BOHa MOXe NOCUUTI CIPUNHSATIMBICTb A0
iHbeKLin Yepes ocnabneHHs iIMyHHOT cucTemm, 0cobnmBeo
B koHTekcTi ICLL [38]. Kpim Toro, cnpuunHeHa aHeMieto

Ha3Ba MikpoopraHiamy Tpyna |, >10° KYO Tpyna Il, <10° KYO rinoKcis TKaHWH, 30KpemMa CeYOBMBIAHMX LUNSAXIB, MOXe

Tabauusa 3. MikpobHuin neiisax cevi B giten 3 ICLU Ta 6e3 Hux (%)

Escherichia coli 65,1 61,2 BNMMBATU Ha 30aTHICTb NPUrHiYyBaTN PO3BUTOK iHEDEKLi.
Enterococcus faecium 14 8.1 laeHTudikaLia aHeMmii sk He3anexHoro aktopa pusuky
Klebsiella pneumoniae 00 00 ICLL y niten, Ha aymky J. H. Lee et al. [39], aae nigctasu
oy S— 07 44 3poOWTY BUCHOBOK NMPO 3HAYYLLNIA 3B'SI30K Mk aHeMi€to Ta
Pseudomonas aeruginosa 00 10 ICLU'y nitert. AHemist MOXe MiABMLLYBATU PU3NK MOBTOPHIX
-, 14 10 iHGDeKLM y fiTeit Yepes Taki MexaHismu, Sk CKOMMpOMe-
Morganella fulton 07 10 TOBaHa iMyHHa (i)yHKLliﬂ.Ta 3HUKEHHS KI/ICHIO"I.?. TKaHWHaX
Proteus mirabilis 07 31 nocTadaHHs. OT)Ke,. LOCTIDKEHHS BNNMBY aHEMIi MOXe 6mi
Kiebsiella oxytoca 128 1 KII04OBOIO CTPATeriEl0 A1t MEHLLIEHHA YacTOT! PeLMAVBIB
I S——— 85 m ICW y piten. Lie Tpeba 6paT'v| RO YBaIW B KITiHiHiiA NPaKTULY.
_ BcTaHoBneHo, LWo B GinbLIOCTi XBOPKX Ha LlyKPOBUIA

Staphylococcus hemolyticus 0,0 0,0 . . .
fiabeT BusaBnstoTh ICLL, 0cobnmBo B XiHOK. Sk OCHOBHI Npw-
Emer?baaer Ll > = ynhm 3ananerHs |CLL Bu3HadeHo isonsTn E. coli[40,41]. Mig
Serratia marcescens 07 10 4ac HaLLOTO AOCTIKEHHS! TaKuiA 38'130K HE MiATBEPAKEHO.
Staphylococcus aureus o7 00 Min Yac HaLIOro JOCMImKEHHs! B OBCTEXEHUX aiTelt
Candida albicans 0.0 10 E. coli B13HaueHo sk HaiyacTiLmi 36yaHuk ICLL HesanexHo
Enterococcus raffinosus Zi 10 Bif Biky Ta CTaTi. Y NonepeaHix AOCTIIKEHHSX BCTAHOBMEHO
Citrobacter freundii 07 10 MOTeHLiHMI 38’530k Mix ICLL, wo cnpuuntena E. coli, Ta
Streptococcus agalactiae 07 10 aHOMariAMN PO3BUTKY YPUHAPHOTO TpakTy [42]. AHomanii
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OpwuriHaAbHI AOCAIAXKEHHS

PO3BUTKY CEHOBMBIAHMX LUISIXiB 260 HUPOK MOXYTb CMOBINTb-
HIOBATW CEYOBWZINEHHS i HABITb NPU3BOAUTH 4O CEHOBOIO
pecniokey, KU MoXe NiABMLLYBaTK IMOBIPHICTb IHADIKY-
BaHHS aTUNoBWMK MikpoopraHiamamu. BTim Ui rinotesun
noTpebyroTb NPOLOBKEHHS LOCTIMKEHD i NiATBEPIKEHHS.

3a pesynbratamu LOCHIMKEHHS, WO 3aiicHunK, 6ak-
TepianbHa enigemionoris npu iHekUisx ce4oBMBIgHMX
LUMSAXIB CYTTEBO HE 3MIHMMACS, HE3BAXa0UM HA CENeKTUB-
HWU TUCK, SIKUI OMIKYETBCS Yepes HaaMipHe BUKOPUCTaHHS
aHTUGioTMKiB. KuwkoBa nanuuyka AOCi 3anuwaeTbest
OCHOBHWUM €ETIONOMYHUM areHTOM iH(DEKL,ii CeYOBMBIAHMX
LnNsAxiB y AUTAYOMY BiLyi. YacTille 3a iHLwi MikpoopraHiamm
BusiBneHo Klebsiella oxytoca ta Acinetobacter baumannii.
Pseudomonas aeruginosa BWAineHo nuue B AiTei crap-
Lwoi BikoBOI rpynu, a Proteus mirabilis — Tinbku B Aiten
MOOALIOro Biky. [pamnoaunTiBHa dnopa npeacTaBneHa
Streptococcus agalactiae Ta Enterococcus raffinosus.

3a3HaumMo, Lo AaHi Npo NPOBIAHI yponaToreHy Ta ixHin
po3nopin 3a BikoBMMM rpynamm, BU3HAYeHi nig Yac gocni-
[DKeHHs, BiANoBiaatTb pesynsratam, HaBedeHUM Y paxoBii
niteparypi [43,44]. Kpim Toro, sk i wogo mikpobiomy ceui,
HeLLoAaBHI OCArHEHHS B MeTofax, siki He 3anexatb Bif
KyrnbTypu, fanv nigcTaBv NOCTaBUTY Mif, CYMHIB YSBNIEHHS
MPO CTEPUBHICTL KPOBI — AOCAIAHWKW AILLAN BUCHOBKY
MPO HasBHICTb Yy NOAMHK CTabinbHOro, isionoriyHoro
Mikpo6iomy KpoBi.

Otxe, ICLL, BHacnigok 3Ha4HOI NOLLIMPEHOCTI, € CKnaga-
HOK MENYHOI0, EKOHOMIYHOIO | CoLlianbHO Npobremoto
ANSi CUCTEM OXOPOHM 300POB’'A B YCbOMY CBITi. [JoLinbHAM
€ NPOLOBXEHHS AOCMIMKEHb, LIO CNIPUATUMYTb JeTanbHi-
LIOMY PO3yMIHHIO Pi3HMX acnekTiB po3BuTKy Ta nepebiry
ICLL s TSKKMX | HEAOCTATHLO BMBYEHMX 3aXBOPHOBAHb,
30Kpema B giTen.

BucHoBKH

1. IHdbekuii cevoBMBIAHMX LUNSAXIB XapaKkTepu3yTbCs
BMCOKOH NOLUMPEHICTIO Cepen AiTel, 4acTo LM 3axBopto-
BaHHAM BNacTvBuiA nepebir i3 HecneLmpiYHUMM CUMnTo-
Mamu, 30Kpema B NaLjieHTiB PaHHBLOTO BIKY.

2. Mpo.igHUM 36YAHUKOM NeAiaTPUYHOT YPOoiHMeKLi
6yna Escherichia coli. YacTiwe 3a iHwWi mMikpoopraHisamm
BusBneHo Klebsiella oxytoca Ta Acinetobacter baumannii.
BcTaHoBneHHs MikpobionoriyHoro criekTpa iHgeKLUin ce-
YOBMBIAHMX WINSXIB AACTb 3MOry LUBMAKO i paLlioHanbHO
pO3Mno4MHaTV EMMIPUYHY aHTUBaKTepianbHy Tepanito.

3. HesanexHi YMHHWKM pU3NKy PO3BUTKY iHGEKLIN
CEYOBMBIOHUX WINAXiB HEOOXiAHO BpaxoByBaTH Mig vac
YKNafaHHs CTpaTeriyHuX HaCTaHOB LLOAO MPOinaKTuKL,
paHHbOI AjarHOCTUKM Ta MiAXOAIB A0 NiKYBaHHS.

MepcnekTMBYM NOAAABILMX AOCAIAKEHB NONArawTb Y
MOHITOpUHry GakTepianbHOi (opu Ta OLiHIOBaHHI pe-
3UCTEHTHOCTI 36YAHMKIB IH(DEKLIi CEYOBMBIAHNX LINAXIB Y
AiTei; Lie CNpUSTUME 3HaYHOMY NOKPALLEHHIO eCheKTUBHOCTI
NPOTUMIKPOBHOI Tepanii.
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Mental state of medical students three years into the war
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The aim of the study was to assess the mental health status of higher medical education students three years into the war in Ukraine.

Materials and methods. 104 students were interviewed at Dnipro State Medical University from February 24 to March 2, 2025,
coinciding with the third anniversary of the martial law implementation in Ukraine. The Patient Health Questionnaire (PHQ-9) was
used to identify depressive symptoms, while anxiety levels were assessed using the Generalized Anxiety Disorder Scale (GAD-7).
Sleep quality components, such as feeling rested after waking, difficulty falling asleep, problems maintaining deep sleep as well
as physical and mental components of health-related quality of life (QOL) were evaluated using the visual analog scale.

Results. The study has revealed that 61.5 % of medical students experienced anxiety of varying severity; 39.4 % had clinically
significant anxiety, and 18.3 % reported severe anxiety. At the same time, 18.3 % of students exhibited pronounced functional
impairment (28 points). Depressive symptoms of any severity were present in 76.9 % of respondents; 39.4 % had clinically sig-
nificant depression, and 19.2 % had severe depression. Difficulty falling asleep was reported by 57.0 % of students, mostly of
mild-to-moderate severity; 49 % experienced disturbed deep sleep, with 12.0 % reporting severe disturbances. The majority of
students expressed dissatisfaction with sleep quality: 33.0 % reported moderate dissatisfaction, and 23.0 % indicated significant
rest disturbance. Moreover, only 38.0 % of respondents reported no impairment in the mental component and 54.0 % — in the
physical component of QOL.

Conclusions. Ensuring the psychological resilience of medical students in Ukraine is critically important. Psychological support
should focus not only on managing anxiety, depression, and sleep disorders but also on improving health-related quality of life to
enhance overall resilience.
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McuxiuHum cTaH CTYAGHTIB-MEAUKIB Uepes3 TPU POKHU BilHU

B. B. OropeHko, A. B. LopHiko., B. 0. KokalunHcbkui, 0. A. MakoBinuyk, O. E. Kauan
MeTta po60TH — BU3HAYEHHSI NCUXIYHOTO CTaHy 3000yBadiB BULLOT MeaWYHOI OCBITY Yepes TPK POKY BiliHW B YKpaiHi.

Martepianu i metoau. Y nepiog i3 24 ntotoro o 2 6epesHst 2025 poky, Lo 36iraeTbes 3 TPETLOK PIMHULIEID 3 YaCy 3aNpPOBaLKEHHS!
BOEHHOTO cTaHy B YkpaiHi, onutaHo 104 cTyaeHTH [HINPOBCHKOrO Aep)kaBHOMO MeANYHOrO YHIBEpCUTETY. [ins BUSIBNEHHS Aenpe-
CWBHOI CUMMTOMATUKN BUKOpUCTaHo OnuTyBanbHWK 300pos’s nauieHta (PHQ-9), piseHb TPUBOXHOCTI BUSHAYEHO 3a [OMOMOTO
LLIkanw reHepanizoBaHoro TpuoxHoro poanagy (GAD-7). 3 BUKOPUCTaHHSIM BidyarnbHOi aHanoroBOoi LKanm 3aiiCHUN OLiHIOBAHHS!
TaKUX KOMMOHEHTIB SIKOCTi CHY, SIK Bii4yTTS BiANOUYMHKY Micnsi NpoOymMKeHHS!, TPYAHOLL 3 3aCHaHHsAM, Npobrnemu 3 NigTpUMaHHs
rnMBOKOTO CHY, @ TaKOX OLHIOBaHHS (Pi3NYHOTO Ta NCUXIYHOTO KOMMOHEHTIB SIKOCTI XUTTS.

PesyAbTaTn. Y pesynbrati 4OCHImMKEHHs NCUXIYHOMO cTaHy 3400yBaviB BULLOT MEAWYHOI OCBITM BCTaHOBNEHO: 61,5 % onutaHmx
Manu TPUBOTY PIi3HUX CTyNeHiB BupaxeHocTi, 39,4 % — kniHivHO 3Hadywwy, 18,3 % — Tsxky Tpusory; 18,3 % cTyaeHTiB Manm
BUPaXeHi NopyLUeHHs npauesgatHocTi (8 i Ginblue 6anis). [lenpecito pisHnx piBHIB giarHOCTOBaHO y 76,9 % onuTaHuX, KiHiYHo
3Hauywy — y 39,4 %, Tshkky genpecito —y 19,2 % crygeHTiB. TpyaHowli 3 3acuHaHHsaM manu 57,0 % onutanmx, 3aebinbLioro
nerkoro abo NOMIPHOTO XapakTepy; NOPYLUEHHs MWBuHK cHy Bu3Haunnv y 49,0 % cTyneHTiB-Meaukis, 12,0 % onutaHnx Manu
BUPaXeHi NOpyLLEHHS. BinbLUiCTb pecroHAEeHTIB NOBIBOMUIM NPO HE3a[0BOMEHICTb SKICTHO BignoumnHky nicns cHy: 33,0 % manm
noMipHWiA piBeHb He3agoBoneHocTi, 23,0 % — iCTOTHI NopyLLeHHs BigNo4uHKY. Jlnwwe y 38,0 % onuTtaHnx He BU3HAYEHO NOPYLLEHHS
MCUXIYHOTO KOMMOHEHTa, Y 54,0 % — i3N4HOr0 KOMMOHEHTA AKOCTI KUTTS.

BucHoBku. 3abe3neyeHHst NCMXONOrivHOI CTINKOCTi 3000yBaYiB MeanuyHOI OCBITW € BKpali BaxknveuM B YkpaiHi. MNcuxonorivHa nig-
TpUMKa Mae nepegbayatit He NMLLE NONErLUEHHS Ta KOMMEHCaL|ito CUMMNTOMIB TPUBOTU, LENPECii, NOpYLLEHb CHY, ane i BNnneaTu
Ha SKICTb XUTTS, NOB'A3aHy 3i 300POB’AM, AN NOCUNEHHS PE3NMBEHTHOCTI.

The population of Ukraine, including students of higher
medical education, are under the influence of severe
mental stress during martial law. It is known that pro-
longed exposure to stressors can lead to exhaustion
through the mechanisms of distress, worsening health.
The health status of medical students directly determines
their learning effectiveness and consequently their ability
to provide quality medical care in the future. A negative

impact of martial law on students’ mental health has
been shown: 52.8 % of medical students had signs of
depressive disorders compared to 31.5 % of students
on other educational programs (p < 0.001) [1]. Typical
manifestations of prolonged stress include anxiety, de-
pression and sleep disorders, which ultimately negatively
affect health-related quality of life (QOL). A higher level
of exposure to armed conflict is associated with a higher
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prevalence of common mental health disorders among
displaced persons [2].

For example, a large meta-analysis covering
studies from 1945 to 2022 has found the cumulative
prevalence of depression during wartime of 38.7 %
(95 % CI: 30.0-48.3) and anxiety of 43.4 % (95 % Cl:
27.5-60.7) [3]. Another meta-analysis of the mental
disorder prevalence in forced migrants has revealed the
current major depressive disorder prevalence of 25 %
(95 % Cl: 17-34); generalized anxiety of 14 % (95 % Cl:
5-35), and younger age was associated with a higher
incidence of these disorders [4].

In a study of the population in Syria with persisted
hostilities for over nine years, the prevalence of clinically
significant anxiety was 37.2 % and clinically significant de-
pression was 65.4 % [5]. The percentage of students with
depression and anxiety is alarming. The high prevalence
rate can be primarily explained not only by threats to tangi-
ble reality, but also by the shift to remote learning [6]. The
prevalence of depression and anxiety symptoms among
widows of armed conflict in Afghanistan was 57.9 % (95 %
Cl: 52.7-62.8 %) and 61.5 % (95 % Cl: 56.4-66.4 %),
respectively, with significant differences in the incidence of
symptoms depending on sociodemographic and health-re-
lated factors [7].

A representative survey of the Ukrainian population in
September 2023 showed the prevalence of generalized
anxiety disorder (using the International Anxiety Question-
naire [8]) at 15.2 % [9]. However, the simplest and most con-
venient tool for self-assessment of anxiety which performs
well when using online surveys, is the Generalized Anxiety
Disorder Scale (GAD-7) questionnaire which also allows
anxiety to be distributed by severity [10]. For depression, a
commonly utilized questionnaire in online screening surveys
is the PHQ-9 [11].

So, anxiety was 8.0 (4.5; 12.5) points among the
general Ukrainian population in the first weeks of war [12],
averaging to 12.7 + 5.4 points within the population of in-
ternally displaced individuals [13]. The severity of anxiety
was slightly lower in higher education students: during the
first year of the full-scale war, the median level of anxiety
in Ukrainian medical students varied from 8 (5; 14) points
1 month after the beginning to 5.5 (3.5; 7.5) points a year
later [14]. After two years, the prevalence of anxiety among
medical students was 6 (3; 9) points [15]. In an online survey
conducted across 17 universities in October 2023, 57.1 %
of students had clinically significant depression (PHQ-9)
and 34.0 % had clinically significant anxiety (GAD-7) with
a mean anxiety score of 7.81 = 5.60 points and a mean
depression score of 11.6 + 6.6 points [16]. To heighten the
effect of anxiety on the population it is not necessary to be
a party to a conflict. For example, the prevalence of anxiety
(GAD-7 >10) during the Gaza conflictin 2023, in the Kuwaiti
sample reached 52 % [17].

If the mental health of students during martial law is
not controlled, it can lead to a decrease in their perfor-
mance and deterioration in academic performance. On
the other hand, there are recognized links between sleep
disorders and suicide among students [18]. A study on the
emotional and physical well-being of Ukrainian healthcare
professionals has shown that the majority had high levels of
anxiety and depression, and stress tolerance was inversely
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related to anxiety, depression, and the severity of somatic
symptoms [19].

Therefore, studying the mental health of medical pro-
fessionals and medical students, including sleep processes
and their impact on the mental component of QOL, will help
to identify signs of burnout and psychological exhaustion
timely. Implementing preventive programs based on such
findings may help mitigate future adverse health conse-
quences.

Aim
The aim of the study was to assess the mental health status

of higher medical education students three years into the
war in Ukraine

Material and methods

The study was conducted in the format of a one-step
cross-sectional epidemiological analysis. Data collection
was carried out using a questionnaire through the online
platform Google Forms (Alphabet Inc.) with the “snowball”
method to distribute the questionnaire to participants. The
sample included 104 students studying at Dnipro State
Medical University. The median age of the respondents
was 20 (19; 22) years. The majority of respondents were
female — 73.1 % (76/104).

The study received approval from the Ethics Committee
of Dnipro State Medical University (Protocol No. 23 dated
March 19, 2025). All the participants provided written in-
formed consent to participate in the study.

The survey was conducted from February 24 to
March 2, 2025, coinciding with the third anniversary of the
martial law implementation in Ukraine.

To identify depressive symptoms, the Patient Health
Questionnaire (PHQ-9) was used with a depressive state
determined by a score of 5 or more points on the corre-
sponding scale [11]. The level of anxiety was evaluated
using the GAD-7, where pathological anxiety was also
defined by a score of 5 or more points [10]. Clinically
significant depression and anxiety were defined when the
respondents scored 10 or more points on the relevant scale.
These questionnaires are effective in screening for mental
health, and their global adoption facilitates comparing re-
sults with data from other studies. The questionnaire also
included questions about various facets of sleep quality,
such as feeling rested upon waking up, difficulty falling
asleep, and problems maintaining deep sleep. Additionally,
self-reported evaluations of the physical and mental aspects
of QOL were assessed.

Data processing and statistical analysis were performed
using the software package Statistica 6.1 (StatSoft Inc.,
serial number AGAR909E415822FA). The Shapiro-Wilk
test was applied to assess the normality of distribution.
Since the distribution was found to be non-normal, de-
scriptive statistics were presented in the form of median
(Me) and interquartile range (Q1; Q3). The significance of
differences between the groups was assessed using the
Mann-Whitney and 2 tests. Correlation analysis carried out
using Spearman’s rank correlation coefficient, followed by
mediation analysis. P-values less than 0.05 were considered
statistically significant.
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Table 1. Distribution of anxiety levels based on the GAD-7 scale by gender

ety Tot
n abs. %

n, n,
Absent 26 34.21% 14 50.00 % 40 38.46 %
Mild 20 26.32 % 3 10.71 % 23 2212 %
Moderate 16 21.05% 2143 % 22 21.15%
Severe 14 18.42 % 17.86 % 19 18.27 %

Table 2. Distribution of depression based on the PHQ-9 scale by gender

Severy ofcepression
%

n,
Absent 15 19.74 % 9 32.14 % 24 23.08 %
Mild 30 39.47 % 9 32.14 % 39 37.50 %
Moderate 17 22.37 % 4 14.29 % 21 20.19 %
Severe 14 18.42 % 6 21.43 % 20 19.23 %

Table 3. Distribution of sleep disturbances

43 % (45/104

oderae
( ) ( )

Problems falling asleep

36 % (37/104) 10 % (10/104

Severe

1% (13/104)

Disturbances in sleep depth 51 % (53/104) 23 % (25/104) 14 % (15/104) 12 % (12/104)
Waking up refreshed 16 % (18/104) 28 % (29/104) 33 % (34/104) 23 % (24/104)
Results and physical health (PHQoL) on the mental health QOL

The median anxiety score was 7 (3; 12) points. The largest
proportion of respondents (38.46 %) reported no significant
anxiety symptoms, while 22.12 % had mild anxiety, 21.15 %
—moderate, and 18.27 % — severe anxiety. The Cronbach’s
alpha coefficient for the GAD-7 scale in this study was 0.92,
indicating high internal consistency.

The occurrence of anxiety by gender is shown in
Table 1. The findings indicate that females more often
demonstrated increased levels of anxiety compared to
males, especially in the categories of mild and severe
anxiety, but no significant differences have been found in
anxiety scores by gender (p = 0.24).

Regarding the inquiry about reduced work capacity,
the median score was 4 (range: 3-7) points, with 18.3 %
(19/104) of respondents rating their work incapacity at 8
points or higher.

The median depression score was 8 (5; 13) points.
Cronbach’s alpha for the PHQ-9 in our study was 0.848.
Depressive symptoms were absent in 23 % (24 individuals),
with a notably higher prevalence among males — 32.14 %
(9 individuals) as compared to females — 19.74 % (15 indi-
viduals), p = 0.17. Mild depression was the most common
among all respondents, affecting 37.50 % (39 individuals).
Moderate depression was detected in 20.19 % (21 indivi-
duals), while severe depression was observed in 19.23 %
(20 individuals). Detailed gender-based depression preva-
lence is shown in Table 2. No significant gender differences
were found in anxiety scores — p = 0.34.

Results of sleep disturbance evaluation are presented
in Table 3.

Data on the mental component of QOL are shown in
Fig. 1. Only 38 % of respondents were found to have intact
mental health-related QOL, that was a noteworthy finding.

The correlations found in the study are illustrated
in Fig. 2. A significant impact of anxiety, depression

3anopisbkuit MeAnuHuI XypHan. Tom 27, Ne 3(150), TpaBeHb - yepBeHb 2025 p.

(MHQoL) has been determined. Stronger associations
have also been found between PHQ-9 scores and
components of sleep disorders compared to those with
anxiety severity. Among sleep parameters, only the
feeling of being rested after sleep has shown a notable
influence on the mental QOL. In contrast, disturbances
in sleep depth were not significantly linked to anxiety
severity, although they exhibited a considerable effect
on perceived sleep depth.

The identified correlations suggest a close connection
between sleep disturbances, anxiety, and depressive
disorders, highlighting the significant influence of mental
well-being on sleep regulation. The findings emphasize
the need for an integrated strategy in managing indivi-
duals experiencing anxiety, depression, and sleep-related
issues.

Considering the strong and moderate correlations
between sleep disorders and anxiety and depression,
scatter graphs have been constructed for further analysis
(Fig. 3, 4).

Given the pronounced similarity observed in the scatter
graphs of anxiety, depression and the MHQoL, a mediation
analysis was performed. This analysis has revealed that
disturbed feeling of rest after sleep was a significant medi-
ator between GAD-7 and the MHQoL (z = 2.07, p < 0.05).
The effect was partial, since the direct effect of GAD-7
on the MHQoL remained significant (b = 0.246, p < 0.01)
even after accounting for the mediating variable, though it
was reduced from b = 0.293 to b = 0.246. This suggests
that impaired sense of rest accounts for a part of the rela-
tionship between anxiety and MHQoL, but not its entirety.
The reduction in GAD-7’s direct effect from 0.293 to 0.246
implies that approximately 16 % of its impact on mental QOL
is attributable to impaired or non-restorative sleep, while
the remaining 84 % reflects a direct influence of anxiety
regardless of sleep quality.
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Discussion

The impact of prolonged stressors on the mental health
of the population has concerned the attention of many
researchers. This study contributes significantly to the
understanding of mental health problems faced by medical
students in a war-affected region, especially focusing on
the association between sleep disorders, QOL and anxiety
during the full-scale war in Ukraine. This study uniquely
examines mental health outcomes three years following
the onset of the conflict, enabling comparisons with prior
research.

The findings elucidate critical factors influencing subjec-
tive perceptions of sleep quality and health-related quality of
life (QOL) in relation to anxiety and depression, while also
juxtaposing these results with earlier studies and discussing
their practical implications.

Previous research conducted in peacetime settings
reported a prevalence of clinically significant anxiety and
depression among students at 19.7 % and 24.7 %, re-
spectively [20], with comparable economic conditions as
classified by the World Bank [21].

The dynamics of anxiety and depression in the popu-
lation of Ukraine during the war makes us think about the
search for mediating influences and protective mechanisms.
In the initial phase of the war, the prevalence of clinically
significant anxiety in the general Ukrainian population
ranged from 37.86 % to 54.10 %, with depression ranging
from 42.50 % to 46.80 % [12,22]. A similar trend was ob-
served among students in higher medical education, with
37.8 % reporting clinically significant anxiety and 42.9 %
reporting depression at the war’s onset, aligning closely
with findings from Czech students not directly exposed to
conflict, where anxiety and depression prevalence were
36.0 % and 40.1 %, respectively [14,23].

One year following the onset of a large-scale conflict,
the prevalence of anxiety and depression among medical
students was reported at 5 % and 30 %, respectively [14].
After 18 months, these rates decreased to 15.2 % and
8.1 %, respectively [9], aligning with findings from Israeli
researchers who observed a temporal decline in clinically
significant anxiety and depression [24].

However, 20 months into the conflict, an online survey
of students from 17 Ukrainian universities indicated that
34.1 %, 33.6 %, and 19.3 % experienced moderate to
severe symptoms of anxiety, depression, and insomnia,
respectively [16]. Two years into the war, pronounced
anxiety persisted in 34.1 % of medical students, including
17.1 % of men and 38.9 % of women [25]. Medical students
from the near-frontline regions reported moderate to severe
symptoms of anxiety, depression, and sleep disturbances
in 26.1 %, 32.8 %, and 22.0 %, respectively, after 24
months [15,26]. However, these data are significantly lower
than those obtained in this study, conducted three years
into the war (39.4 % for both anxiety and depression and
26.0 % for sleep disturbances) which may be explained by
the increasing exposure to chronic stress and the escalation
into the exhaustion phase. These figures are comparable
to those observed in the initial months of the conflict, irre-
spective of geographic location [1,12].

Comparative data from Syrian students, exposed to
a more protracted conflict, indicated a significantly higher
prevalence of anxiety and depression than observed in this

3anopisbkuit MeAnuHuI XypHan. Tom 27, Ne 3(150), TpaBeHb - yepBeHb 2025 p.

study [5], suggesting a potential correlation between conflict
duration and mental health deterioration.

Conclusions

1. The data indicates a high prevalence of anxiety and
depression among medical students three years into the
conflict with only 38.46 % reporting no significant anxiety
symptoms and 23.08 % free from notable depressive
symptoms. Over 39 % of students experienced moderate
to severe depression, adversely impacting their mental
quality of life.

2. Sleep quality and feelings of restfulness post-sleep
significantly impact mental health and overall quality of
life. Only 16 % of respondents reported feeling fully rested
after sleep, and this factor had a notable influence on the
mental aspects of their quality of life. Mediation analysis has
revealed a partial explanation of the association between
anxiety (assessed via the GAD-7) and mental health caused
by difficulty in feeling rested after sleep. Restorative sleep
is thus critical for enhancing psycho-emotional well-being.

3. The strong correlations observed between anxiety, de-
pression, sleep disorders, and mental quality of life highlight
the interdependence of these conditions. This underscores
the necessity for a comprehensive approach to enhancing
the quality of life for students in educational settings.

Prospects for further research. Examining the effects of
martial law on medical students’ mental health is essential
for creating and implementing preventive programs that
enhance mental well-being, resilience and quality of life.
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3MiHM nam’aTi y WypiB y AMHamiLi NoBTOpIOBaHOI BUOYX0-iHAYKOBaHOI

HEeUpOTpaBMHU

B. 0. Yaban®*BCP 10, B. KosnoBa®ErF

AHINPOBCLKMI AEPXaBHUI MEAUYHMI YHIBEPCHTET, YKpaiHa

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

Merta po6oTH - BCTaHOBUTY 0COBMMBOCTI 3MiH acoLiaTUBHOI Ta NPOCTOPOBOI NaM’ATi B AMHaMILi NOBTOPIOBAHOI BUGYX0-iHOyKOBaHOI
HEeipoTPaBMH Y LLYpIB.

Marepianu i metoau. locnimeHHs 3aiicHUNM Ha 36 CTaTeBo3pinux camusix LLypis, 4OTPUMYHOUMCh BUMOT 0 YUHHOTO 3aKOHOLABCTBA
Mpo rymMaHHe NOBOMKEHHS 3 TBApUMHaMU. BigibpaHux LiypiB BUNaaKOBUM YMHOM MOAINMIM NOPIBHY Ha 2 rpynu: | — [OCNimKEHHS
YMOBHOI peakLiii nacuBHOro yHukHeHHs (YPIY); Il — pocnimkeHHs B nabipuHTi BapHca. Y KOXHil i3 rpyn cpopmoBaHo Tpu nigrpy-
MN: LYW EeKCNIepUMEHTANBHOI rpyni 3a3HaBany TpMpasoBoro BBy BUOYXOBOI XBUMI 3 HAANULLIKOBUM Tuckom 31,6 + 4,8 kla;
KOHTPOMbHOI — NULLIE BNAMBY ranoTtaHy Ta gikcallii; TpeTs nigrpyna TBapuH — iHTakTHa. [ocnimKkeHHs 3aiNCHANN Ha NepLuy, TPETHo,
CbOMY, YOTUPHAALUATY, ABaALSATb NepLUy Ta ABaAUsTL BOCbMY 406M nicns BnnmBY BUOYXOBOI XBUIi.

Pe3syAbtatn. EkcnepymeHTanbHe BinTBOPEHHS NMOBTOPIOBAHOI BUOYXO-iHAYKOBAHOI HEMPOTPaBMM CMIPUMMHWIIO Ha NEpLLY, TPETHO,
CbOMY, YOTUPHAAUATY Ta ABaAUsTh nepluy fobu focTosipHe (p < 0,01) 3MeHLIEeHHs TpBanocTi nepebyBaHHs! LLypIB y CBITIIOMY
Bifciky B TecTi YPIY nopiBHAHO BiAMNOBIAHUM NOKa3HMKOM, LLO 3adikCOBaHWA Y TBApPUH KOHTPOMBHOI Ta iHTaKTHOI nigrpyn. Lie
CBiAYMTb NPO NOTipLUEHHS acoLliaTWBHOI Nam’ATi AOCHIgHWX TBapUWH. 3rigHO 3 pesynbTataMy AOCTimKeHHs y nabipuHTi bapHca,
BCTaHOBMEHO AocToBipHE (p < 0,01) 36inbLUeHHS Yacy MOLLYKY CIPaBXHLOO MPUTYIIKY Ta KiflbKOCTi NOMUMOK Y eKCrIEPUMEHTaNbHNX
TBAPWH NPOTSArOM YCbOT0 NEpiofy COCTEPEXeHHS. Taki 3MiHW He 3ad)iKCOBAHO Y KOHTPOIbHIN Ta iHTaKTHIN Nigrpynax, Lo CBia4MTb
MPO NOTiPLUEHHS MPOCTOPOBOI NaM'sTi.

BucHoBku. EkCnepumeHTanbHe MOAEMNOBaHHS MOBTOPOBAHOI BUOYXO0-iHAYKOBAHOI HEApOTpaBMM y LypiB fano 3mory
BCTAHOBWTM JOCTOBIPHE MOTipLUEHHS acouiaTMBHOI nam'aTi B nepuwi 14 aib nicns BNnMBY, 3 YaCTKOBUM BiAHOBMNEHHSIM Ha
21-28 nobu. MpocTopoBa Nam’siTb 3anuLIianack NOPYLIEHOK NPOTAFOM YCbOro NepioAy CNOCTEPEKEHHS, WO NIATBEPAXKEHO
36inbLUEHHAM Yacy NOLYKY NPUTYMKY i KinbKoCTi noMunok y nabipuHTi bapHca. Bussnewi nopyLueHHs NiaTBepAXyoTb BNIUB
BUOYXOBOI XBUMi HA KOTHITUBHI (hyHKLiT, MOXYTb ByTW NOB’sA3aHi 3 NaTonorisiMu rinokamna, Helipo3ananeHHsM i AUChYHKLIE
npedpoHTanbLHOI Kopu.

KatouoBi cnoBa:
TOAOBHWM MO30K,
BMOyx0Ba XBUAS,
noBeAiHka, Nam’aTb,
NOBTOPtOBaHa BU-
Byxo-iHAYKOBaHa
HelipotpaBMma, Yepen-
HO-MO3KOBa TpaBMa,
Lypwm.

3anopisbkui
MeAUYHUI XXypHaA.
2025. T. 27, Ne 3(150).
C.227-232

Memory changes in rats following repeated blast-induced neurotrauma

V. 0. Chaban, Yu. V. Kozlova

Aim. To determine the characteristics of memory changes in associative and spatial memory in the dynamics of repeated blast-in-
duced neurotrauma (rBINT) in rats.

Materials and methods. The study was conducted on 36 sexually mature male rats, in accordance with the current legislation on
the humane treatment of animals. The selected rats were randomly divided into 2 groups for assessment using the conditioned
passive avoidance response (CPAR) test (I) and the Barnes maze (I1). In each of these groups, three subgroups were formed:
Experimental — subjected to 3-fold exposure to a blast wave with an excess pressure of 31.6 + 4.8 kPa; Control — exposed
only to halothane and fixation; Intact. The study was conducted on the 1st, 3rd, 7th, 14th, 21st and 28th days after the blast
wave exposure.

Results. Experimental reproduction of rBINT on the 1st, 3rd, 7th, 14th, 21st day showed a significant decrease in the time spent by
rats in the light compartment in the CPAR test as compared to the control and intact groups, indicating a deterioration in associative
memory. The study using the Barnes maze demonstrated significantly increased latency to find the target hole and the number
of errors in experimental animals throughout the observation period as compared to the control and intact groups, indicating a
deterioration in spatial memory.

Conclusions. Experimental modeling of repeated blast-induced neurotrauma in rats has revealed a significant decrease in associa-
tive memory within the first 14 days after the exposure with partial recovery from day 21 to 28. Spatial memory remained impaired
throughout the observation period, as evidenced by increased time to locate the hidden platform and the number of errors in the
Barnes maze. The detected impairments suggest the impact of the blast wave on cognitive functions, and could be associated
with hippocampal pathologies, neuroinflammation, and prefrontal cortex dysfunction.

© The Author(s) 2025. This is an open access article under the Creative Commons CC BY 4.0 license
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MoBToptoBaHa BKbYxo-iHaykoBaHa HerpoTpasma (NBIHT) €
aKTyarnbHot0 NpobreMoto B yMOBaX BiliHu, 30kpeMa B Ykpai-
Hi. | BIICbKOBI, 11 LBiMNbHi, SiKi 3a3Hanu Takoro BNvBY, YacTo
MaKTh CKApr1 Ha NMOPYLLEHHS CHY Ta MOTOPUKM, KOTHITVBHI
po3nagu, a TakoX BigYyBatoTb AENPECIt0 | TPUBOXHICTb [1].

Binowmo, wo nBIHT moxe BuHUKaTH, konw BiabyBaeTbest
cepist BUOYXOBMX BMMMBIB i3 KOPOTKMMM iHTepBanamu. Y
60110BMX YMOBaX BiliCbKOBOCNY>DO0BLIi 3a3HaK0Tb MOBTOPHO-
BaHOTO BMIMBY BUOYXOBUX XBUIb Mif, Yac apTUNEPINChKIX
obCTpinis, iHTEHCMBHUX GOMOBUX Al ab0 TpeHyBaHb i3
3arny4eHHsm BubyxiBku. BueHi MopentoBanu Takvii Binve Ha
MULLIaX, MoZientotoun GaraTopasosi HU3LKOPIBHEBI BUOYXV 3
iHTepBanoMm y Kinbka xBunuH [2]. [locnigH1k1 BCTAHOBUIH,
LLIO YacCTi HU3bKOPIBHEBI BYOYXOBI BNMMBY MOXYTb BUKITMKA-
TM CTiliKi HeMPONATOIOriYHi 3MiHW, BKIKOYAKOUM NOPYLLEHHS
MoBeZjHKY, 3ananeHHs Ta CTPYKTYPHI 3MiHV B MO3KY, NOi6Hi
[0 TUX, L0 BUSIBNSIOTH Y BIiliCbKOBOCIYXOOBLIB Mmicns
6ovoBux Ain [2].

3a gaHnmm chaxoBoi niTepaTypu ocTaHHiX pokis, NBIHT
iCTOTHO BMNMBA€ Ha (OyHKLOHYBaHHS rinokammna — KIo4oBoi
CTPYKTYpY MO3KY, LLIO BiANOBIZAE 3@ KOHCOMiALLit0 nam'sTi
Ta HaB4anbHi npouecu. [locnigpxeHHs Ha TBAPUHHWUX MO-
[ensx ganv 3mory BctTaHoBuTH, Lo NBIHT npussoauTs oo
XPOHIYHUX 3MiH Y rinoKkamni, siKi aCOLLil0t0TbCS 3 PO3BUTKOM
[EnpecuBHIX | TPUBOXHMX CTaHIB, @ TaKOX CMPUYMHAIOTL
NOpYyLLEHHst NaMm’aTi posnisHasaHHs [1,3,4]. Bigomo, wwo
ypaxeHHs rinokamna npu NBIHT cynpoBomKyeTbCs Hewl-
po3ananeHHAaM, AUChYHKLIE HENPOTPOMDIYHNX haKToPIB i
NOPYLUEHHSMU CUHANTUYHOI NNACTUYHOCTI. Lii YuHHMKN MO-
XyTb NPU3BOANTY A0 BUHWUKHEHHS! KOTHITUBHUX AeqiLnTIB.

3anexHo Bif, nokanisalii Ta TSKKOCTi ypakeHb rofIoBHO-
IO MO3KY, BUHUKAIOTb MOPYLUEHHS Pi3HIX TUMIB Nam’siTi, Lo
MOB'si3aHi 3 PYHKLiOHYBaHHSIM OKPEMWIX CTPYKTYP MO3KY. Tak,
3MiH MOXXe 3a3HaBaTu acoljaTBHa nam’siTb, LLO BiAnoBigae
3a (hopMYyBaHHS! 3B’513KIB MiXk OKPEMVMM MOAISIMM, CTUMYTami
Ta peakuisgmu. Nig yac gocnimkeHb Ha TBapUHaX Lo hopmy
nam’siTi 3a3Buyait OLiHIOKTL 3a JOMOMOTOK TECTY YMOBHOI
peakuji nacusHoro yHukHeHHs (YPITY). Lien Tect aae amory
BW3HA4NTW 30ATHICTb 4O 3anaM’aTOBYBaHHS HEMPUEMHOMO
CTUMYNY Ta YHUKHEHHS Or0 B MaiibyTHEOMY. [opyLLEHHS
acoLiaTMBHOI NaM’ATi CBIQYMTL MPO yPaxeHHs rinokamna,
mUrganenofdibHoro Tina Ta npedpoHTanbHOI Kopy MO3KY [5].

lMpocTopoBa nam'siTb, Lo 3abe3neqye opieHTaLlito B [o-
BKiNmi Ta 3anam’sTOByBaHHs! MapLUPYTiB, TAKOX € YyTIIMBOO
[0 HacnigkiB NOLIKOMKEHb FOMOBHOMO MO3KY BUOYXOBOH
xBureto. BoHa Tak camo peaniayeTbCs rinokamnom, skui
6epe y4acTb y hopMyBaHHi KOTHITUBHOI kapTu MpocTopy.
lMopyLUEeHHS Lib0ro BUAY Nam’sTi BUSIBNSIOTL 3@ AONOMOrO0
noBediHKOBKX TecTiB, 30kpema nabipuHTy BapHca abo
BoaHoro nabipuHty Moppica [6].

AKTYanbHICTb LbOro JOCMIMKEHHS 3yMOBIIEHa TUM,
LU0 Y AOCTYMHiIl haxoBili nitepatypi aoci 6pakye pooit, Lo
MPVCBSYEHi BCTAHOBINEHHIO i aHanidy 3MiH pi3HuX BUAB
nam’ati B guHamiui nBIHT. Kpim Toro, nowupeHicTb Takoi
TpaBMU aKTyani3ye AeTanbHilli 4OCiMKeHHs ii BNnMBY Ha
MPOCTOPOBY /A acoLliaTUBHY Mam’ATb, OCOBNMBO Y TBAPUHHIX
mogensix, ski 4akoTb 3MOry Kpallie OLHATY MeXaHi3M1 LuX
MOPYLUEHb Ha Pi3HMX eTanax NocTTPaBMaTUYHOrO nepioay.
PesynkTaTi 4OCHIMKEHHS MOXYTb CNPUSITU PO3POBNEHHI0
HOBWX NigXoaiB A0 NMPOMINAKTUKM Ta KOPEKLi KOTHITUBHUX
MopyLLeHb Nicns NOBTOPIOBAHOTO BrnMBY B1OYXOBOI XBuni
Ha ronoBHUI MO3OK.
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MeTa po6oTtu

BcraHoBUTM 0COBNMBOCTI 3MiH acoLiaTMBHOI Ta NPOCTOPO-
BOI NaM'ATi B AMHaMILi NOBTOPIOBaHOI BUOYXO-iHAYKOBaHOI
HeyipoTpaBmK Y LLypiB.

Martepianu i MeToAU AOCAIAXKEHHA

[ocnimkeHHs 3aiicHUNM Ha 36 CTaTeBO3pPINMX HEMHIAHNX
Lypax-camusx (maca — 220-270 r, Bik — 67 MicsLiB), IKUX
BWNaAKOBWM YYHOM NOAINWAMW Ha TpU rpyniu. TBapuH NepLUoi
rpynu (Ekcn) — ekcnepumeHTarnsHoI (n = 12) — HapkoTu3yBa-
nm ranotaHoM (Halothan Hoechst AG, Germany), M'siko cpik-
CyBarnH B ropy30HTaNbHOMY MOMOXeEHHi Ha XXMBOTI FONOBHWM
KiHLIEM [10 [lyMBbHOTO 3pidy MPUCTPOIO Ha BiACTaHi A0 5 cM Ta
TpWi, 3iHTEpBanom 2 X8 nigaasany BMnvBy BUOYXOBOI XBUTTi
3 Hagnuwkosum Tuckom 31,6 + 4,8 kla, skuin BuMiptoBanu
3a fonomoroto m'ezoaarumka BIT02B-10B (AEP transducers,
Itanist) [7]. TeapuHu gpyroi rpynu (KOHTP) — KOHTPOMBHOT
(n = 12) — 3a3HaBanu TiNbKK BNUBY iHransLiiiHOrO HapKoay
ranotaHoM, ane iX Takox ikcyBanu B ropu3oHTanbHoOMy
nonoxenHi. LLlypu Tpetboi rpymu (IHT) — iHTakTHI (n = 12).
[pyra Ta TpeTsi rpynu chopMOBaHi An1s BiAMEXYBaHHS fji
[O0AATKOBKX NaToreHHnX hakTopis (Hapkos, ikcyBaHHS).
TBapvH KOXHOI i3 rpyn OOCMimpKEeHHs! BUNaaKoOBUM YMHOM
nogineHo Ha pisHi niarpynu (n = 6) Ans ouiHIOBaHHS NoBe-
JiHKW Y TECTi yMOBHOI peaKLii nacvBHOTO yHUKHeHHs (YPITY)
Ta B nabipuHTi BapHca. Hagani nigrpynu wypie ans YPITY
nosHaveHi sk Ekcn 1, Kontp 1 1a IHT 1, a migrpynu wypis, ki
TecToBaHi B nabipuHTi BapHca, — Exken 2, KoHTp 2 Ta IHT 2.
TBapvH yTpuMyBanu y CTaHAApPTHUX YMOBax Ta
pauioHi BiBapito [JHINPOBCLKOrO AePXaBHOr0 MEANYHOro
yHiBEpCUTETY. YCi AOCTIMKEHHS Ta MaHINynsALii 34iNCHUNM
BIAMOBIAHO A0 CYYaCHWX MDKHAPOLHWX BUMOT i HOPM ry-
MaHHOTO CTaBmneHHs Ao TeapuH (KonseHuis Pagu €sponu
Big 18.03.1986 p., Ctpacbypr; lenbciHcbka Aeknapadis
1975 p., nepernsiHyTa i gonosHeHa y 2000 p.; 3akoH Ykpa-
iHn «[po 3aXMCT TBAPMH Bif )XOPCTOKOTO MOBOKEHHS» Bif
21.02.2006 p. Ne 3447-1V), MiHimi3yroun cTpaxaaHHs Ta
KiNbKICTb BUKOPUCTAHUX TBApUH. [IOTPUMaHHS YNHHWX BU-
MOT NiATBEPAKEHO BUTATOM 3 NPOTOKONY 3acigaHHs Komicii
3 nuTaHb BioMeanyHoi eTukn [HINPOBCLKOMO AepXaBHOM
megunyHoro yHiBepeuteTy Ne 3 Big 16.11.2022 poky.
YPIY gocnigxeHo 3a cTaHaapTHOK METOAMKOIO B CBIT-
NO-TEMHIN Kamepi 3 eneKTpUAIKOBaHOI MiAIOro B TEMHIN
30Hi [8]. TBapUHU NPOXOAMAM M'ATUAEHHE HABYAHHS, NiCNs
SKOrO Lypam ekcnepuMeHTanbsHoI rpynu BigTBOPHOBany
nBIHT. PeecTpyBanu nateHTHWiA Yac BXOZY B TEMHY KiMHaTY
Ha nepLuy, TPETHO, CbOMY, YOTUPHAZUATY, ABAALSTL NEPLLY
Ta BaLsTb BOCbMY 10OV NOCTTpaBMaTUYHOrO nepiogy.
[o ekcnepyrMeHTy 3anyyanm Tinbku TUX TBApUH, ki He
3axoAunu B TeMHy kimHaty npotsroM 180 ¢ nicns HaB4aHHs,
TO6TO 3i CTilKOIO NaM’ATTIO NPO 60MbOBE NOAPA3HEHHS Y
TEMHil 30Hi. [Mam’ATb OLiHIOBaNM 3a NAaTEHTHUM NePioaoM
BXOZY A0 TEMHOI KamepW nif Yac NOBTOPHUX BUNPODYBaHb:
YMM [OBLUE TBApPUHA YHUKAE TEMHOMO MPUMILLEHHS, TUM
kpalLie cchopmoBaHa [OBrOTpMBana nam'sitb.
[JocnigxeHHs NpoCTOPOBOI Nam’ATi 34INCHUAN B Ui
caMi CTPOKM MOCTTPaBMaTU4HOTO Mepiofy 3a JOMOMOroH
nabipuHTy BapHca. Lei nabipuHT siBnse cobor MaHex
AiameTpoM 122 cMm i3 YOPHOrO NNACTWKY, 3aKPiNneHui Ha
BucoTi 100 cm Big NOBEPXHI MiANorM Ha MeTanesil NigcTas-
ui. Mo nepumeTpy apeHn Ha OQHAKOBIl BiACTaHi 0aHa Bif
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Tabauus 1. [lateHTHa TpuBanicTb nepebyBaHHs! LLypiB y CBITIIOMY BiACiKy Y TECTi yMOBHOI peakLjii nacuBHOrO yHuUkHeHHs, ¢ (M + SD)

Mpyna [o6a gocnimkeHHs

Ekcn1,n=6 66,0 +9,6* 71,0+ 12,5 61,0+ 13,5 138,0 + 10,4* 169,0 + 8,5
KoHtp 1,n =6 172,£8,5 180,0+0,0 177,056 180,01+ 0,0 178,0+4,0
IHT1,n=6 180,0+0,0 180,01 0,0 178,037 180,0£0,0 1790+ 1,5

*: BigMiHHOCTI BiporigHi, p < 0,01; **: BigmiHHoCTi gocToBipHi, p < 0,05 y rpynax Excn 1 1a Kontp 1, Eken 1 1a IHT 1.

Tabauus 2. JlaTeHTHWIA Yac noLuyky GeaneyHoi kamepyu B nabipuHTi BapHca, ¢ (M + SD)

Mpyna [o6a pocnimxeHHs

Ekcn2,n=6 119,0£7,1* 146,0 + 9,8
KoHTp 2,n =6 74,0+ 6,7 52,0+6,8
IHT2,n=6 58,0+7,5 53,0+52

179,0£6,1* 156,0 £6,7* 162,0 £5,1*
56,0+4,4 53,0+6,7 61,0£6,7
530£55 51,0£6,9 54,0+43

*: BigMiHHOCTi BiporigHi, p < 0,01y rpynax Ekcn 2 Ta KoHTp 2, Exken 2 1a IHT 2, KoHTp 2 Ta [HT 2.

OfHOI Ta Bif LEHTpY posTaiioBaHi 20 NyHOK AiaMeTpoM
10,5 cm. OpuH 3 0TBOPIB NEPETBOPEHO Ha 6e3neyHy kame-
Py, B Sl LLyp Mir cxoBaTucsl. Peluta 0TBOpIB — HErnMmboKi
iMiTaLifHi Kamepy, B AKX HEMOXITMBO CX0BATUCS. Y LIEHTPI
apeHy poaMilLigHa CTapToBa kamepa, sky MOXHa nprnbpatu.
Mepen TeCTyBaHHAM YCiX TBAPUH TPEHYBAMM NPOTArOM M'st-
TV [IHIB, MiCns 4oro obupani nuLLe TVX LLyPIB, L0 3HaNLLINK
6e3neyHy kamepy nporsrom 5 xs [9].

LLlypis noctaBnsnu 3 Biapito B nabopatopito 3a 30 xB
[0 eKCrieprMEHTY. KoxHy TBapyHY NOMiLLanv B eBakyavliiHy
Kamepy Ha 2 XB, NOTiM BUAMAan¥ i nepemiLLyBan 4o novat-
KOBOI KaMepy B LIEHTPi apeHu, siky HeranHo npubupanw, i
LLyp 3anuLLIaBcs Ha BigkpuToMy npocTopi. Peectpysanu i
OLiHIOBaNu TaTEHTHWIA Yac BXOAY TBAPUHYW A0 Kamepu 411
BTeui, 0BpaxoByBanu KinbkicTs MOMMIIOK.

CraTUCTMYHO pesynbTaTi onpaLoBany 3a 4ONOMOro
nporpamHoro npoaykTy Statistica 6.1 (StatSoft Inc., cepii-
Huit Ne AGAR909E415822FA). MatematuyHe onpavo-
BaHHs nepeabayano o6paxyHoK cepeaHix apuMeTNyHNX
3HaveHb (M) i cTaHgapTHUX BigxuneHs (SD). HopmanbHicTb
po3noginy BUBIPOK NEepeBipsv 3a AOMOMOIOK KpUTEPIo
LWanipo-Binka. [Ins BU3HAYEHHs CTyneHst Ta xapakTepy
3B'A3Ky MiXX napameTpamm LOCTIMKEHHS BUKOHAHO NopiB-
HANBHWIA aHani3 (U-kputepiii MaHHa-BiTHi). PisHuLyto Bu3Ha-
Yanu sk 3HadyLy npu p < 0,01, p < 0,05. 1ns BCTaHOBNEHHS
KOpensauiiHWX 3B’A3KIB MK napameTpamu SOCHifXeHHS
BUKOpUCTaHO koedpiLlieHT kopensuii MipcoHa (r).

Pe3yasTati

MMpoTArom HaB4aHHS BCi JOCAIAHI LLypy 3anam’aTany, wo y
TEMHOMY BifCiKy BOHM 3a3HatoTb 60MbOBOMO NOAPA3HEHHS.
TobT0 B HWUX PO3BMHYBCA YMOBHWA pedriekc NactBHOMO
yHWKHeHHs1. [icnsa Bnnvey NBIHT y rpyni ekcnepumeHTans-
HUX LLYPIB BUSIBMEHO iCTOTHI BIAMIHHOCTI 3a TpMBanicTio
nepebyBaHHs y CBITNOMY BiACIKY 40 Yacy 3axody Y TeMHy
30Hy (mabn. 1).

Y nepuuy goby Ta Ha HAaCTYMHWX eTanax CoCTEPEXEHHS!
nicns moaentoBaHHs NBIHT B ekcnepuMeHTanbHin rpyni
LwypiB 3adikcoBaHo pocToBipHe (p < 0,01) 3MeHLLEHHs
TpuBanocTi nepebyBaHHs y CBITNOMY Biaciky — Ha 62 %
MEHLLE MOPIBHAHO 3 KOHTPOMbBHOK rpymnoto, Ha 63 % —
oo iHTaKTHOI (mabn. 1). Ha Tpetio o6y BigmiHHOCTI

3anopisbkuit MeAnuHuI XypHan. Tom 27, Ne 3(150), TpaBeHb - yepBeHb 2025 p.

CTaHoBMN 61 % MOPIBHSHO 3 KOHTPOIBLHOIO Ta IHTAKTHOO
rpynamu (p < 0,01). Ha cbomy go6y BigMiHHOCTi 36inbLum-
NNCS — B eKCnepuMeHTanbHii rpyni 3acpikcoBaHO MEHLLY Ha
66 % TpuBanicTb nepebyBaHHs Yy CBITNIi 30Hi NOPIBHAHO 3
KOHTPOIbHOLO Ta iHTakTHO (p < 0,01). Ha yotupHagusTy
[00y BigMiHHOCTI cTaHoBMAM nuwe 23 % NOpiBHAHO 3
KOHTponem Ta iHTakTom (p < 0,01), Ha ABaduUATL NepLly —
5% (p < 0,05), a Ha ABaUATL BOCbMY 00y BiMIHHOCTI
He Jocsrany piBHA CTaTMCTUYHOT 3HadyLwocTi (p > 0,05).

Pi3HULSA KOHTPOMBLHOI Ta iHTaKTHOI rpyn 3a uuM no-
Ka3HWKOM He3HayHa, He [ocsrna piBHA AOCTOBIpHOCTI. Lle
CBiOYMTb MPO MiHIManbHWIA BNAMB ranoTaHy Ha MO30K B
eKcrnepumenTi (mabn. 1).

Micns m'aTuaeHHoro nepiogy HaBYaHHS B NabipuHTI
BapHca Bci 18 wwypis 6ynu HaB4eHi 3HaxoamTh 6e3neqHy
kamepy. JlaTeHTHUI Yyac noLuyKy L€l kamepy CTaHOBMB Y
cepegHboMmy 48 + 7 c. Micnga snnuey nBIHT B ekcnepu-
MEHTamNbHYX LLYPiB BUSIBNEHO 3HAYHI BIGMIHHOCTi 3@ Yacom
noLuyky 6e3neqHoi kamepw B nabipunTi BapHca (mabn. 2).

Ha nepuuy no6y nicnst Bnnmey nBIHT B ekcnepumveH-
TanbHin rpyni 3adikcoBaHo goctosipHe (p < 0,01) 36inb-
LLIEHHs Yacy noLuyky 6e3neyHoi kamepyn —Ha 161 % binbLue
yacy NopiBHSHO 3 KOHTPOMBHOK rPYMoY, Ha 205 % — Wwoao
MnoKaaHuKa iHTakKTHOI rpynu (mabsi. 2). Ha Tpetto foby 3adik-
COBAHO MOrMNBNEHHS 3MiH Y TBAPUH EKCMEPUMEHTAMNBHOI
rpynv — Ha 281 % BinbLue 3a NOKasHUK KOHTPOMBLHOI Ta Ha
275 % 6inbLue 3a nokasHuk iHTakTHoi rpynm (p < 0,01). Ha
cboMy 06y nepesuLieHHs cTaHoBuno 320 Y% nopiBHAHO
3 koHTponem i 338 % wopo iHTakTy (p < 0,01). Ha Yotup-
HaausaTy go0y BigMIHHOCTI cTaHOBUNM 294 % NOpIBHSHO 3
KoHTporbHoto Ta 306 % oo iHTakTHOT rpynm (p < 0,01).
Y ABapusATb nepluy Aoy NOKasHUK eKCrnepUMeHTanbHNX
TBapVH BULLWA Ha 266 % 3a koHTponbHUN, Ha 300 % — 3a
iHTakTHWiA (p < 0,01). Ha aBapLATL BocbMy f06Y 36inbLUeH-
HS1 Yacy noLyKy 6e3neyHoi kKamepy B eKCiepUMEHTanbHIN
rpyni cTaHoBuo 211 % NOPIBHSHO 3 KOHTPOMNbLHO, 222 %
— 3 iHTaKTHOMO rpynoto (p < 0,01).

3adikcoBaHO BIgMIHHOCTI KOHTPOMBLHOI Ta IHTAKTHOI
rpyn 3a MOKa3HWKOM, BCTAHOBMEHUM Ha meplly Joby
(p < 0,01), ane y Bci HacTynHi nepiogu pisHuus byna
HesHayHot. Ha nigcTasi unx AaHux 3pobunu BUCHOBOK
Mpo MiHIManbHWiA BMIWB ranoTaHy Ha MO30K B eKcriepu-
MeHTi (mabn. 2).
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Tabauus 3. KinbkicTb NoMunok nig vyac noLuyky cnpaBxHboro nputynky B nabdipuHti bapHca (M + SD)

Mpyna [o6a pocnigkeHHs

A R N YO O R

Ekcn2,n=6 6,0+1,3* 55+1,7* 57 +2,0*
KoHtp 2,n =6 1,707 1,8+1,0 23+11
IHT2,n=6 1,8+1,0 18+1,2 22+12

52+1,6™ 6,3+18* 10,3 +1,8*
32+15 2210 2210
3311 2010 20£06

*: BigMiHHOCTI BiporigHi, p < 0,01; **: BiamiHHOCTi gocToBipHi, p < 0,05 y rpynax Excn 2 Ta KoHTp 2, Eken 2 1a IHT 2, KoHTp 2 Ta IHT 2.

Micns Bnnuey nBIHT y wwypiB ekcnepuMeHTanbHoi
PYNY BUSIBIIEHO 3HAYHI BiAMIHHOCTI 3a KifTbKIiCTHO MOMMIIOK
nig yac nowyky GeanevHoi kamepu B nabipuHTi BapHca
(mabn. 3).

Ha nepuwy noby nicns snnusy nBIHT y TBapuH ekc-
nepuMeHTanbHoi rpynu BusiBneHo goctosipHe (p < 0,01)
30inbLUEHHS KiNbKOCTI NoMUnok y nabipuHTi bapHca: Ha
253 % — NOpiBHSIHO 3 KOHTPOILHO TPyMoto, Ha 233 % — 3
iHTaKkTHO (mabs. 3). Ha TpeTto o6y BigMIHHOCTI CTaHOBY-
1 206 % NOPIBHSHO 3 KOHTPOSTBHOO Ta IHTAKTHOI rpynamut
(p < 0,01). BigmiHHOCTI MokasHWka eKCriepuMeHTanbHOI
rpynu Ha cbomy Aoby ctaHosunn Ha 148 % 6inblue 3a
KOHTpOrb, Ha 159 % — 3a iHTakT (p < 0,01). Ha yotup-
HaguaTty foby 3adikcoBaHO NEepeBULLEHHS NOKa3HVKa Ha
63 % MOpIBHAHO 3 JAHMMM KOHTPOMbHOI Ta Ha 58 % Lwoao
iHTakTHOI rpynmn (p < 0,05). Ha gBaguaTtb nepiy Aoby
BiMIHHOCTI 30inbLmnmes — Ha 186 % LLoA0 KOHTPOIK Ta
Ha 215 % wopo iHTakTy (p < 0,01). Ha aBapusATL BOCbMY
[06Y NokasHUK excrepyuMeHTarbHUX LLypIiB NepeBuLLyBaB
KOHTPOIbHWI Ha 368 %, iHTakTHUI — Ha 415 % (p < 0,01).

KoHTporbHa Ta iHTakTHa rpyny LLypiB He Bigpi3HAnucs
3a LM MOKa3HWKOM Ha KOKHOMY 3 TEPMIHIB JOCTIHKEHHS.
I'DYHTYIOUMCH Ha LMX JaHUX, 3p0BUNM BUCHOBOK, LLIO rano-
TaH He Mae HeraTMBHOTO BMMBY Ha OLiHIOBaHY KOTHITUBHY
yHkuito (mabn. 3).

NepeBipka napameTpiB 3a 4ONOMOrO KpUTEPIto
Wanipo—Binka nokasana HopmanbHUIA PO3NOAIN AaHMX,
BCTaQHOBMEHMX Y BCiX rpynax LuypiB, TOMY BUKOPUCTaHO
came KoediuieHT kopensuii Mipcona (r). KopenauinHni
aHania Mix naTeHTHUM YacoMm NoLUyKy 6e3neyHoi kamepm
Ta KinbKiCTHO 3aX0AiB y XMOHi CXxoBMLLA (KINbKICTb MOMMIOK) Y
nabipuHTi BapHca aaB 3Mory BUSIBUTU CUIbHWIA NO3UTUBHUI
3B'A30K Ha BCiX eTanax gocnimkeHHs. Tak, Ha nepLuy aoby
BU3HAYEHO AYXe CUMbHY NO3WTUBHY kopensuito (r = +0,96,
p < 0,01), wo 36epiranacs Ha Tpetio (r = +0,96, p < 0,01)
Ta cbomy (r = +0,98, p < 0,01) pobun. Ha yotupHagusaty
[00y Takox 3achikCoOBaHO CUIbHUIA MO3UTUBHUIA 3B'S30K
(r=+0,97, p<0,01), Aknit 3anuLaBcs cTabinbHO BUCOKUM
Ha aBaguATh nepuuy (r=+0,97, p < 0,01) i aBagUATH BOCbMY
[o6m (r=+0,95, p <0,01). Yci oTpumaHi 3Ha4eHHs € cTaTuc-
TUYHO 3HaYyLLMMK Ha piBHi 1 % (p < 0,01), Wwo nigTBepmxye
CTiKy 3aKOHOMIPHICTb MiX JOCRIIXEHUMU NOKA3HUKaMMU.

06roBopeHHsA

MeToq yMOBHOI peakLii NaCUBHOMO YHWUKHEHHS — OUH i3
KNacu4HWX NOBEOIHKOBYX TECTIB ANS OLiHIOBAHHSA HaBYaHHS!
Ta nam'aTi y nabopatopHux TBapuH. Metog rpyHTyeTbCS
Ha acowiaTMBHOMY HaB4aHHi, KOIiM TBapUHam NPOMOHYHTh
BMOIp MiX OCBITNIEHOIO Ta 3aTEMHEHOK KaMepamy, Bpaxo-
BYHOUM NPUPOAHY CXWIBHICTb LLYPIB A0 TEMHUX MicLib. [Tpu
BXOZji 0 3aTEMHEHOI Kamepy TBapyHa OTPUMYE KOPOTKO-
YaCHMI HENPUEMHMIA CTUMYT — CriabKkuii enexkTpUYHUIA yaap,
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Lo opmye Yy Hei acouiaLlito MiX TEMHUM CepenoBULLEM
i auckomgoptoM. YPITY Wnpoko 3acToCoByOTH Mig Yac
HeipobionoriyHmx focnimKeHb ANs OLiHIOBaHHS KOrHITUB-
HWX MOpYLLEeHb, BNNMBY NiKapCbKVX Npenaparis i BUBYEHHS!
MexaHisMiB HeripoaereHepayji [10].

Pesynesrat YPIY nokasanu HaibinbLue JOCTOBIpHE
(p < 0,01) 3ameHwWeHHsT TpuBanocTi nepebyBaHHA eKc-
nepuMeHTanbHUX LLYypiB Y CBITNOMY BIfCIKY Ha nepLuy,
TpeTio Ta cbomy fobwu nicns Bnnvey nBIHT nopieHsiHO 3
MoKa3H1KaMK KOHTPOMbLHOI Ta iHTaKTHOI rpyn. Ha nigcrasi
LMX AaHux 3pobunu BUCHOBOK MPO iCTOTHE MOTIPLUEHHS
acowiaTWBHOI NaM’aiTi, OCKINbKY Nig Yac HaBYaHHS TBAPUHN
BUPOOUIN YMOBHMI PECINEKC YHUKHEHHS yaapy enexkTpuy-
HWUM CTPYMOM. Ha HYoTupHaauaTy Ta BaaLsTh nepLuy Aobu
BCTAHOBWIH, LLO LLYyp¥ NOCTYMOBO NoYanu 3ragysatu npo
Hebe3neky y TEMHOMY BIACIKY, TOMY TpuBanicTb nepeby-
BaHHS y CBiTNil kamepi NocTynoBo 36inbLuyBanacs, Habnu-
xanacs fo NoKasHUKIB KOHTPOIIO 1 iHTakTy. Ha ABaguaTth
BOCbMY 00y YCi rpynu BiporiiHO He BiZpi3HANMCs 3a LM
MOKa3HUKOM.

SHWKEHHA eEeKTUBHOCTI 3aKpinneHHs YMOBHOTO
pednekcy € Hacnigkom Bnnmey NBIHT, ockinbky Bioomo, Lo
nBIHT cnpuynHsie Helpo3anarneHHs, 0CoGNMBO y NepLUMIA
TWXAEHb NICMS TPMPA3oBOro BrnMBY BUOYXOBOI XBUMI, Ta
MOPYLUEHHSI HeiporeHe3y B rinokamni, siKe CpuUYnHsEe
MOripLUEHHS KOTHITUBHUX COYHKLiN [11,12].

[ocnimxeHHs nokasyoTb, L0 MOBTOPHI nerki yepen-
HO-MO3KOBI TPaBMM NPW3BOAATL 4O MNiABWLLEHOI Mponi-
thepadii kniTuH i 3ananenHs [11]. BctaHoBneHo Takox,
Lo Herpo3anarneHHs Bigirpae KI4oBy ponb Y perynsuii
nam’siTi Ta HaCTpil-3anexHUX NPoLEeciB Yepes3 BB Ha
HewporeHes y rinokamni [12]. Kpim Toro, nBIHT cnpuniunHsie
CTPYKTYPHI 3MiHM B Cipili PEYOBWHI MO3KY, Y TOMY YMCri B
rinokamni, Lo Moxe ByTu OaHUM i3 (haKTOpIB KOTHITUBHUX
MopyLLUeHb i NoripLUeHHs acoLliaTueHoi nam’sTi [13].

J1abipuHT BapHca — Knacu4Hui TecT ANs OLiHIOBaHHS
MPOCTOPOBOI Nam’ATi Ta HaBYaHHS y rpusyHiB [14]. Metog
LLIMPOKO BUKOPUCTOBYHOTb Y HENPOBIONOriYHNX AOCHimKeEH-
HAX ONS OLIHIOBAHHS KOTHITUBHUX (DYHKLIA, @ TaKoX Ans
BWBYEHHS BMIMBY YEPENHO-MO3KOBOI TPaBMM Ta Helpoae-
reHepaTUBHUX 3MiH Ha Nam’ATb.

Pesynbrati, BCTaHOBNEHI Nig Yac TecTy B NabipuHTi
BapHca, fanu 3mory BCTaHOBUTU Halbinblue JOCTOBIpHE
(p < 0,01) 36inbLUEHHS Yacy noLyky GesneyHoi kamepy B
eKCnepyMeHTarnbHUX TBapUH MOPIBHAHO 3 KOHTPOIbHUMM
1 IHTaKTHUMKU Ha cboMy A06Y LOCMiMKEHHS. HalHuxkyi
MoKasHUKK 3achikCOBAHO Ha nepLuy Ta ABafUsTb BOCbMY
A06m, ane BOHM BCe OAHO 3HA4HO NepeBHLLYBanu napame-
TPM KOHTPOMbBHOI Ta iHTaKTHOI rpyn. CepeaHe 3BinbLUeHHs
yacy 3adikCOBaHO Ha TPETIO, YOTUPHAALATY Ta ABaALsATb
nepLy gobu. BctaHoBNEHO MakcumanbHe 36inbLUeHHs
KinbKOCTi MOMWIOK Ha ABaAusTb BOCbMY Aoby y rpyni
eKcnepMMeHTanbHKX LypiB. Ha nepuuy, TpeTio, cbomy,
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OpwuriHaAbHI AOCAIAXKEHHS

YOTUPHAZUATY Ta ABafUsaTb nepluy Ao6u SOCTiLKEHHS
MOKa3HUKW 3iCTaBHi, HAVHVXYNIA PE3yNbTaT BCTAHOBMEHO
Ha YoTWpHapuATy Aoby. 3aranom wi 3miHM BKasyloTb Ha
3Ha4YHe MOpYLLEHHs NPOCTOPOBOI Nam'ATi. BBaxaemo, Lo
Taki 3MiHM € HACiZKOM MOBTOPKOBAHOTO BNIMBY BUOYXOBOI
XBWi, KU CIPUYMHSE HeMpo3ananbHi npoLecy, AUCHYHK-
Liito rinokamna Ta NopyLUEHHS HEMPOHHUX 3B'A3KIB, AKi €
KPUTUYHO BXKIMBUMM ANt opieHTaLi B npocTopi [11,12,13].

PesynbraTu, 3adikcoBaHi B HaLIOMY AOCHIXEHHI,
36iraloTbCs 3 AaHUMMK, L0 HaBeAeHi y HayKOBIli NiTepaTypi.
Tak, BCTAHOBMEHO: Y LLYPIB 3 YEPEMHO-MO3KOBOK TPABMOHO
Pi3HOI eTionorii TakoX BUABMANM 3HAYHE NOTiPLUEHHS Npo-
CTOPOBOI Mam’sATi. 30kpema, y TpaBMOBaHMX BMMMBOM BHOY-
XOBOI XBWMi TBAPUH BU3HAY2MM MOLOBXKEHHS Yacy NOLLYKY
CMPaBXHbOTO YKPUTTS, 30iNbLUEHHS KiNTIbKOCTi MOMUIKOBUX
BXOZjB Y X1OHi OTBOPY Ta NOPYLLEHHS ehEKTUBHOCTI CTpa-
Terii opieHTauii B npocTopi [15,16].

Manohar S. et al. BcTaHOBWMM, WO Y TBapWH i3 Ye-
PEnHO-MO3KOBOK TPABMOK TaKOX BiaOYyBaeTbCS 3HAYHE
3HWXEHHS! 30aTHOCTI A0 HaBYaHHSA Ta Nam’'aTi nig yYac
TecTiB, 3okpema y nabipunTi Moppica [17]. Ha nigcTasi
LMX AaHUX aBTOpW 3pOBMMM BUCHOBOK NPO MOTipLLEHHS
MPOCTOPOBOI MamM’sATi y TBAPWH. AHari3 MO3KOBOI TKaHWHM
[1aB 3MOry BUSIBUTW NiABULLEHHS PIBHIB Npo3ananbHnX Ln-
TOKiHIB Ta aKTMBaLit0 Mikpormii, LLO CBiAYUTb NPO HAasiBHICTb
HerposananbHOro npouecy nicnsa tpasmu [17]. MokasaHo
TaKoX, LU0 Jist CTPecoBuX (HaKToOpiB MOXE i NOKpaLLyBaTy,
1A moripLuyBaTV acouiaTMBHy Nam'aTb Y rPU3YHIB 3aNeXHO
Bif} iIHTEHCWBHOCTI BMMBY, TPUBANOCTI Ta KOHTEKCTY [5].

OTxe, 3a pesynbrataMmu NOBEAiIHKOBUX TECTIB, Y
AVHaMILi NOBTOPOBaHOI BUOYXO-iHAYKOBAHOI HEMpOTpaB-
MU BifOyBalOTbCS 3HAYHI NOPYLUEHHS acouiaTvBHOI Ta
MPOCTOPOBOI MamM’ATi y LUypiB. HanbinbLu BUpaxeHi 3MiH1
3adikcoBaHO y rocTpOMy MOCTTPaBMaTUYHOMY Mepiogi
(1-7 poba). OcobnrBO KPUTUHHM BUSIBUBCS CHOMUIA 1EHD
Micns TpPaBMW, KON BUSIBIIEHO MaKCUMarbHE MOripLIeHHS
acouiaTMBHOI Nam’aTi Ta opieHTaLji B npocTtopi. Kpim Toro,
MPOCTOPOBI MOPYLUEHHS 3anMULLANNCL 3HAYHUMU | B paH-
HbOMY MOCTTpaBMaTUiHOMYy nepiogi (14-28 poba), wo
NiATBEPIKEHO CTIMKM 30iMNbLUEHHSIM KiNIbKOCTI MOMMUMOK
y nabipuHTi BapHca Ha ABapuaTb nepLy i, ocobnmeo,
Ha ABapuaTb BocbMy A06y. Lli KOTHITMBHI 3MiHM MOXHa
MOSICHUTN PO3BUTKOM Helpo3anareHHsl, NOLUKOMKEHHSM
rinokamna 1 npedpOoHTanbHOI KOpU, @ TaKOX 3HIKEHHSAM
HEMPONNacTUYHOCTI.

BucHoBKH

1. MNig yac gocnimpxeHHs yMOBHOI peakLji nacuBHOro
YHUKHEHHSI B eKCnepuMeHTasbHil rpyni TBapuH BCTa-
HOBMeHo aoctosipHe (p < 0,01) 3meHLIeHHst TpuBanocTi
nepebyBaHHs y CBITNIOMY BIiACiKy Ha NepLLy, TPETH, CbOMY
Ta voTUpHAAUATY A06M nicns nBIHT NopiBHSHO 3 KOHTPOIb-
HUMM 1 IHTaKTHUMW TBapuHamu. Haibinblue ckopoyeHHs
NaTEHTHOrO Yacy 3adikcoBaHO Ha CboMy 06y (Ha 66 %,
p < 0,01), Wo cBigYMTL NPO MaKCUManbHe NOpYLUEHHSs
acouiaTvBHOI Nam’aTi y Len nepiod. 3HayHe 3MEHLLUEHHS!
TpUBanoCTi 3achikcoBAHO 11 Ha NepLLy Ta TPETH 406w (MoHag,
60 %, p <0,01). Ha agBagusTh nepiuy o6y BU3HAYEHO TEH-
JeHUito fo BigHoBneHHs (p < 0,05), a Ha ABaAUSATb BOCbMY
[06y foCTOBipHI 3MiHK He BusineHo (p > 0,05). Lie moxe
CBiAYMTM MPO YACTKOBE BiAHOBMNEHHS KOTHITUBHIX (DYHKLIN.
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2. Y nabipuHTi BapHca TBapuHK ekcrnepuMeHTanbHoT
rpynu nokasanu [OCTOBIpHE 30iMnbLIEHHS Yacy MOLUyKy
6e3neyHoi kamepy Ta KirlbKoCTi MOMWUIIOK Y BCi AHI criocTepe-
XeHHs1 (1-28 noba) NOPIBHSHO 3 KOHTPOMBHUMM Ta IHTaKTHU-
MU Lwypamu. Ha ceomy 0By BCTaHOBMEHO MakcymarnbHe
30inbLUeHHs Yacy nowyky nputynky —Ha 320 % (p < 0,01)
MOPIBHSIHO 3 KOHTPOIbHOW Ta Ha 338 % (p < 0,01) wopo
iHTaKTHOI rpynu. Lie cBinu1Tb Npo HarrnmnbLLe NopyLUIeHHs
opi€eHTaLji B NpoCTopi came B Liey nepiod. Tak camo BUCOKi
MOKa3HUKV BCTAHOBMEHO Ha TPETIO Ta YOTUpHAaLATY Aobu
3 MOCTYMOBUM 3HUXEHHAM [10 ABAALSATH BOCbMOI.

3. HaiibinbLuy Kinbkictb nomunok y nabipuHTi BapH-
ca 3acikcoBaHO Ha ABapuUATb BOCbMY foby — Ha 368 %
(p < 0,01) Binblwe 3a nokasHuk KoHTponto, Ha 415 %
(p<0,01)-Lwono iHTakTy. Lie cBigunTs Npo CTilke NopyLUeH-
Hs1 MPOCTOPOBOI Nam’siTi. BCOoki NoKasHWKM 3apeecTpoBaHo
11 Ha nepLLy, TPeTH, ABaaUsTh nepLuy Aobu.

MepcneKTUBYM NOAAABLLMX AOCAIAKEHB NONAralTb B
OLiHIOBaHHI TPUPa30oBoro BNMBY BUOYXOBOI XBUTI Ha iHLLi
BUAV NaM’ATi Ta AeTanbHILLOMY BYBYEHHI MaToreHe3y rnos-
TOPIOBaHOI BUOYXO0-iHAYKOBAHOI HEMPOTPaBMM.
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Ornsaam

Kapaiometaboniunui naujeHT i mikpobiora

T. B. borocnaB

3anopisbkuii AepxaBHWUI MeAUKO-GapMaLeBTUUHUI YHIBepCHTET, YKpaiHa

MeTa po6oTi — Ha OCHOBI y3aranbHEeHHs1 BIGOMOCTEN HayKOBOI NiTepaTypy BU3HAYUTU 3B’SI30K Mixk MiKpOBIOTOK Ta cTaHOM
kapaiomeTaboniyHoro nawjieHTa, BU3HAUUTK KMIOYOBI MeXaHi3Mu BNMBY MikpobioT Ha cepLieBO-CyanHHY CUCTEMY Ta MeTa-
6onivHMin Npodins.

Marepianu i meToau. Y Mexax JOCNIZKEHHS 34ICHUNW ONMCOBO-MOPIBHSAMNBHWIA aHani3, CNpSMOBaHUI HA BYBYEHHS B3aEMO3B'513-
Ky MiX CTaHOM KapgioMeTaboniyHux nauieHTiB i MikpobioToto. [ocnimKeHHs I'pyHTYETHCA HA AeTanbHOMY aHanisi BigomocTei
Cy4acHoi HayKoBOi niTepaTypu, L0 AaB NiACTaBM BU3HAYMUTK KIHOYOBI acmekTyu Liei B3aemogiji Ta ii BNivB Ha MetabonivHi Ta
CepLeBO-CyAMHHI NpoLecu. [ina OCArHEHHs METU BUKOPUCTaNM Taki METOAM JOCTIIKEHHS: NOLLYKOBWUI, MOPIBHAMBHOTO aHaniay,
y3ararbHeHHs Ta CUHTE3Y.

Pesyabtati. HaBegeHo pesynstati gocnimkeHb, ski Aal0Thb NigcTaBu 3pobuTH BUCHOBOK, L0 NOPYLUEHHS cknagy Mikpobiotn
(amcbios) cnpuymMHSIE PO3BUTOK Pi3HIX MATONONiN, SK-0T abLOMIHaNBHE OXUPIHHS, LKPOBWIA iabeT, aTepocknepos, apTepiansHa
rinepTeH3is. BueueHHst BBy NpobioTuUKIB i NpebioTuKIB € NepCnekTUBHUM B acnekTi KopekLii Anchiody Ta nokpaLleHHs (yHK-
Lin knwkosoi Mikpodpnopw. Mpobiotnkw, 3okpema Lactobacilli Ta Bifidobacteria, cnpusitoTs Hopmanisavii 6anaHcy mikpobioTn,
3MEHLLYHYM PU3NK CEPLIEBO-CYANHHNX YCKMaAHEHD, @ TaKOX NOKPALLEeHHI0 MeTaboniamy ninigis, nocuneHHio 6ap’ epHoi (yHKLT
KuLeyHnka. MpebioTuk1 CNpUstoTb CTUMYNALLT POCTY KOPUCHWX GakTepil | BUPOBNEHHIO KIHYoBMX MeTaboniTiB — KOpOTKONaH-
LIIOrOBUX XUPHWX KUCHOT.

BucHoBku. Kniwkosa mikpobioTa Bigirpae Kio4oBy porib Y PO3BUTKY Ta MPOrpecyBaHHi YMCMEHHUX NATOMOrMYHMX CTaHIB: cepLie-
BO-CYAVHHMX 3aXBOPIOBaHb, OXMPIHHS, aiabeTy, aTepockneposy, apTepianbHoi rineptensii. fi Bnane aymosneHni MexaHismamu,
LLIO BKIKOYAKTb MOPYLLIEHHS MPOHUKHOCTI KULLKOBOIT CTIHKM, aKTUBALit0 Npo3ananbHuX MPOLECIB i 3MiHWM MeTaboniYHOi akTUBHOCTI.
OnHUM i3 BXKIMBIX YMHHUKIB € 3HVKEHHS PIBHSI MIKPOOPraHiamiB, siki MPOAYKYKOTb KOPOTKONAHLIOrOBI XKMPHI KUCMOTK; Lie Npu3Bo-
ONTb 1O NOPYLUEHHs MeTaboniamy Ta NiABULLEHHS PU3VKy KapaioMeTaboniuHMX 3aXBOPHOBaHb.

KatouoBi cnoBa:
KMLWKoBa MikpobioTa,
CEepLEBO-CYAUHHI
3aXBOPIOBAHHS,
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A cardiometabolic patient and microbiota

T. V. Bogoslav

Aim: to determine associations between the microbiota and a cardiometabolic patient’s condition and to identify key mechanisms
of the microbiota influence on the cardiovascular system and metabolic profile based on summarizing the scientific literature.

Material and methods. A descriptive-comparative analysis was performed to study associations between cardiometabolic patient's
condition and microbiota. The work was based on a substantive review of modern scientific literature, which allowed us to identify
key aspects of this interaction and its impact on metabolic and cardiovascular processes. To achieve the goal, the following research
methods were used: search method, comparative analysis, methods of generalization and synthesis.

Results. The article presents the study results indicating the pathology development such as abdominal obesity, diabetes mellitus,
atherosclerosis, and arterial hypertension induced by disturbances in the microbiota composition (dysbiosis). Studying the probiotic
and prebiotic effects provides perspectives to correct dysbiosis and improve the intestinal microflora functions. Probiotics, such as
Lactobacilli and Bifidobacteria, are capable of microbiota balance normalization, reducing the risk for cardiovascular complications,
as well as improving lipid metabolism and reinforcing the intestinal barrier function. Prebiotics help stimulate the beneficial bacteria
colonization and the production of key metabolites such as short-chain fatty acids.

Conclusions. The intestinal microbiota has been shown to play a key role in the development and progression of numerous
pathological conditions, such as cardiovascular disease, obesity, diabetes mellitus, atherosclerosis, and hypertension. Its effects
are mediated by mechanisms, including intestinal wall permeability variations, pro-inflammatory process activation, and metabolic
activity alterations. One of the important factors is a decreased count of microorganisms that produce short-chain fatty acids,
resulting in impaired metabolism and an increased risk for cardiometabolic diseases.

Y cyvacHin MeguumHi Bce Ginblue yBarm npuainswoTb
KOMMIEKCHOMY NiAXOAYy A0 BWBYEHHS 3[0POB’A MIOQUHM,
30KpEMa B3aEMO3B’A3KaM MiX Pi3HUMIU CUCTEMaMM OpraHis-
My. B ocTaHHi gecatupiyys oaHieto 3 HanbinbLU akTyansHUX
TEM TEOPETUYHOI Ta MPaKTUYHOI MeauLMHN CTana ponb
MIKPOGIOTH — CyKYNHOCTi MiKpOOpraHiamiB, LLIO MICTATLCS B
TOACHKOMY OpraHiami, y nigTpyMaHHi roMeocTady Ta pos-
BUTKY 3aXBOptoBaHb. OcobnvBmin iHTEpPeC y LibOMy acnekTi
npvBepTaroTh KapaiomeTabonivHi nauieHTy, T06To XBopi 3
MOpYLLEHHSIMU CepLIEBO-CYAMHHOI CMCTEMM Ta MeTaboniy-

HUMK po3riagamu, BKITKOYaKUM abaomiHanbHe OXMPIHHS,
LiyKpoBMIA AiabeT 2 Tuny, rinepToHito Ta aucninigemito [1,2].

MikpobioTa, 0cobnm1Bo KULLIKOBA, BNNMBaE Ha MeTabo-
MiYHMIA cTaTyc, 3anarbHi Npouecy Ta perynauito iMyHHOI
cuctemun. HaykoBi JOCTIMKEHHS Janu 3mory nigTeepau-
TW TICHWA 3B’A30K MiX MOPYLUEHHAM cknagy MikpobioTu
(ancbiosom) i poO3BUTKOM KapAiOMETabOmMIYHMX 3aXBOPHO-
BaHb [3,4]. MexaHisMu LbOro BNnMBY BKMKOYAKOTb 3MiHN Y
BUPOONEHHI KOPOTKONaHLKroBMX XMpHUX kucnoT (KIMKK),
aKTVBALLit0 Mpo3ananbHX LMTOKIHIB, NopyLLeHHs 6ap’epHoT
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(hyHKUIT KMWeYHMKa Ta iHWi cknagHi BioxiMmivHi npoue-
cv [5,6]. 3a pesynsratamut OKpeMUX AOCTIIKEHb, BUSBNIEHO
B32EMO3B'30K MK XPOHIYHUM CUCTEMHUM 3ananeHHsM
HWU3BKOrO CTYNEHS, NOPYLUEHHSAMU MEeXaHi3MiB rnikeMiYHOro
KOHTPOIIO Ta AUCyHKLiEl0 6ap’epHOT YHKLT KNLLEYHWKA,
0COBNMBO B KOHTEKCTI OXMPIHHS [7].

OXWpPIHHA € OAHIEI0 3 HaNaKTyanbHILMX MeayKo-Cco-
uianbHuX Npobnem 340pOB’S HAaCeneHHs i PO3BUHEHNX
KpaiH, i fepxas, WO po3BMBaAOTLCA. 3rigHO 3i cTaTuc-
TUYHUMK JaHumm, maiike 50 % HaceneHHs €Bpony Mae
HaZMipHy mMacy Tina abo Bxe AiarHoCToBaHe OXUPIHHS [8].
MporHoau, Lo IpYHTYTLCS Ha pesynbraTtax pisHux o-
CIigpKeHb, CBigYaTh Npo 3arpo3nuey TeHaeHLito: 8o 2030
POKy Maixe KoxHa apyra gopocna noguHa B CLUA moxe
MaTtu OXUPIHHA [9].

lMopyLeHHs cknagy Ta gyHKLIOHaNbHOCTI KULLKOBOT
MiKpOBIOTM MOXYTb MPU3BOANTM 10 AMCHYHKLIT KULLIEYHMKA,
LU0 CMIPUYMHSIE PO3BMTOK MeTaboniyHoi eHpoTokcemii. Lie
ABYLLE CYNPOBOMKYETLCH CNabOBMPAKEHNM XPOHIYHM
3ananeHHsM, Lo 3yMOBIEHE MPOHWUKHEHHAM 3ananbHuX
6akTepianbHNX KOMMOHEHTIB Y KPOB Yepes YLUKOMKEHNN
KULKOBWIA Gap’ep. Takuin cTaH Mae iCTOTHWIA HeraTUBHUIA
BMVB Ha PO3BUTOK OXUPIHHS Ta (POPMYBaHHS iHCYMiHOpe-
3UCTEHTHOCTI. BTiM, CyyacHi 4OCnimKeHHs nokasanu, Lo €
BWAW 6akTepil, ki MOXYTb BNWBATV Ha MeTaboniam opra-
Hi3My, 30Kpema vepes CTUMYIIALLII0 EHTEParbHUX FOPMOHIB i
perynsLito 1oro iHLLMX CUCTEM 3a MEXaMM LLMYHKOBO-KMLL-
KOBOTO TpaKTy, onocepeakoBaHy metabonitamu [10,11].

BvBueHHs B3aemopii Mix MikpobioToto Ta kapaiomeTa-
60MiIYHUMU YNHHUKaMK € NEPCTIEKTUBHIM HaNPsSIMOM A1
MOLUYKY HOBWX METOAIB AiarHOCTUKM, NpodinakTuki Ta
niKyBaHHS 3aXBOPIOBaHb, NOB’'A3aHNX 3 OXMPiHHAM. OTxe,
MikpoOBioTy [JOLiNbHO BMBYATW He NuLe K iHAKUKaTop
300pOB’s, ane i ik NOTEeHLHY TepaneBTUYHY MillieHb, Lo
MOXe 3MiHtoBaTh nepebir kapaioMmeTaboniyHrx naTonorin.

Merta poboTu

Ha ocHoBi y3ararnbHeHHs BiZOMOCTEN HayKOBOI NiTepaTypu
BU3HAYNTV 3B'A30K Mixk MiKpOBIOTOHO Ta CTaHOM kapaiomeTa-
60ni4YHOro MavjieHTa, BUHAYUTL KITKOUOBI MEXaHI3MV BMIMBY
MikpoBioTH Ha CepLIEBO-CYANHHY CUCTEMY Ta METAbOMIHNIA
npodisb.

Marepianu i MeToAH AOCAIAYKEHHA

Y Mexax JOCHimKeHHS 30INCHUNN ONUCOBO-MOPIBHANBHUN
aHanis, cnpsiMOBaHWA Ha BWBYEHHSI B3AEMO3B 'A3KY MixX
CTaHOM KapaiomeTaboniyHux nauieHTiB i MikpobioToto.
Crparerito noLyKy peanisoBaHO 3 BUKOPUCTaHHSAM Mpo-
BiHUX HaykoBux 6a3 gaHux: PubMed, Google Scholar,
Scopus Ta Web of Science. MMig yac nowwyky HaykoBux
[Xepen BUKOPUCTaHO Taki Kn4voBi crosa: intestinal
microbiota, cardiovascular diseases, abdominal obesity,
diabetes mellitus, atherosclerosis, probiotics, prebiotics.
[ocnimkerHs I'pyHTYETbCS Ha AeTanbHOMy aHanisi Bifo-
MOCTeW Cy4acHOi HayKoBOI niTepaTypy, Lo AaB NiaCTaBm
BW3HAYUTM KNIOYOBI acnekT Liei B3aemogii Ta ii BNivB Ha
meTaboniyHi Ta cepLeBo-CyanHHI NpoLecy. [1ns AoCArHEHHS
METM BUKOPUCTANN Taki METOLM AOCTIIKEHHS:: MOLLYKOBUIA,
MOPIBHANBHOTO aHaniay, y3aranbHEHHs Ta CUHTESY.
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Y cyyacHux HayKoBUX AOCHIMKEHHSX MiATBEPAXKEHO iCTOT-
HWI BNIB KWLLIKOBOI MIKPOBIOTM Ha PO3BUTOK HU3KMW NaTomno-
FYHMX CTaHIB i 3aXBOPIOBAHb, 3-NOMIX HIX — HEAMNKOroNbHa
XMpoBa xBopoba neviHk1, abaomiHansbHe OXUPIHHS, aTe-
POCKIIEPO3, CepLieBa HEAOCTATHICTb, HEMpOoLEereHepaTHBHI
3axBOpIOBaHHs (xBopobu Anbureiimepa i MapkiHcoHa),
apTepianbHa rinepTeH3is, AenpecuBHi po3naau, aneprivHi
peakuii Towo [12,13]. Kuwwkosa MikpobioTa Moxe BnnmBaTty
Ha mertaboniam ninigiB Yepes HWU3Ky MexaHismiB. 3-Momix
OCHOBHWX YWHHVKIB LibOro Bnnuey Bupi3HstoTb KIDKK, BTo-
PVHHI XXOBYHI KUCNOTY, TPUMETUNAMIH, & TaKoX npo3anarbHi
HakTepianbHi KOMNOHEHTU AMCOIOTUYHOT Mikpodbnopy,
30Kpema ninononicaxapuau [14].

Bnnue kuwikoBoi MikpoBioTn Ha kapaiomeTaboniyHi
MPOLIECY 3HAYHOKO MIPOKD OMOCEPEAKOBaAHUIA MOPYLLIEHHSIM
MPOHWKHOCTI CTIHKM KULLEYHWKA. Y 300POBOMY CTaHi MiKpo-
6iota 3abe3nevye LiniCHICTb CNM3oBoro Bap’epa KuLLeYHYKa
yepes MEXaHi3MM MILHMX MIKKITITVHHWUX KOHTaKTIB, 36epi-
ratouv iMyHHUIA romeocTas. Lie epekTnBHO nepeLukomkae
MPOHUKHEHHIO MIKPOGIB Ta iXHIX KOMMOHEHTIB y CUCTEMHUI
kpoBoTik [15]. OaHak npu ancbiosi, To6T0 AncbanaHci
MIKPOGIOTH, Lii MDKKIITUHHI KOHTaKTV NOPYLUYKOTBCS, Crpu-
YMHSIOYM MOCUMEHHST MPOHUKHOCTI KULLEYHMKA (SIBULLE,
Binome sik «leaky gut»). BHacnigok uporo bakTepii Ta ixHi
KOMMOHEHTW, 30KpeMa ninononicaxapuau, NoTpannsioTh y
KpoBoOTiK. Jlinononicaxapuam akTuByoTb peLienTopy, 30Kpe-
ma Toll-like receptors (TLR) i Nod-like receptors (NLR), o
3anycKarTb HA3KY Npo3anarnbHuX peakuin. Lie npussoguntb
[0 PO3BUTKY XPOHIYHOTO 3ananeHHsl, eHAO0TOKCEMil, ancpe-
rynsauii iIMyHHOT CUCTEMM Ta CNIPUYMHAE KapaioBaCKyNspHi
3axBoptoBaHHs [16,17,18].

3anarnbHi npoLecy, 3yMOBMEeHi akTueaLlieto iHpnama-
comu NLRP3, BigirpatoTb KIo4OBY porib y B3aEMO3B'A3KY
MiX KMULIKOBOK MikpobioToto Ta kapaiometaboniuHumm
3axBOPtOBaHHAMMW. Hanpuknag, JOCTIMKEHHS Ha MuULIax
3 OXUPIHHAM, Wwo manu gediumt NLRP3, nokasanu amiHy
cknagy KMLWKOBOI MikpoGIOTI, 3HIKEHHS PIBHIB TPUMETU-
amin-N-okcuay Ta ninononicaxapuzis, a TakoX 3MEHLIEHHS
renarocTearoay, NoKpaLLeHHs EHEPreTUYHOro MeTaboniamy
B Miokapai [19].

Pa3om i3 TuM, 3a peaynsTatamut iHLLOTO AOCHiMKEHHS,
y muwwei i3 gediumtom NOD TLR4 -/~ BU3Ha4eHo 36inb-
LEHHs Macu Tina, rinepninigemito, Tk (oopMu iHCYniHO-
PE3NCTEHTHOCTI Ta HenepeHOCHICTb rMoko3u. Kpim Toro, y
LMX MULLIE 3adpiKCOBAHO HDKMI PiBHI LpKynsaLiHnx KIDKK,
3HWXKEHHS CNiBBIAHOLWEHHS Firmicutes Ta Bacteroidetes,
a TaKOX 3MEHLUEHHS KinbKoCTi BakTepil, siki NpoayKyTh
KKK, wwo € ynHHMKOM po3BuTKy AiabeTy 3 gediumtom
iHcyniHy [20].

Pesynbratv gocnimxeHb NiaTBEpaXYHOTb, WO MiKpo-
6ioTa KuLLEYHMKa TICHO NOB’si3aHa 3 CepLIeBO-CYANHHIMM
3aXBOPIOBAHHAMU Ta (DakTOpamm pusnKy iX po3BUTKY,
BKITIO4AI04M OXMPiHHS [21], LUykpoBuiA piabeT [22] Ta iH-
CyniHOpPesnUCTEHTHICTb [23]. Lii YUHHWKN MOXYTb CYTTEBO
3MiHI0BaTU CKNaf i 3HWKYBaTW PI3HOMAHITHICTb KULLIKOBOT
mikpodonopw [24]. Kpim Toro, amcbaktepio3 KueyHuka
acoLinoBaHW i3 TaKUMW NaTOMOMYHUMK CTaHaMmu, K
XPOHiYHe 3ananeHHsi, OKUCHIOBANbHWIA CTPEC, MiaBULLE-
Ha aKTMBHICTb TpOMOOLWMTIB, TPOMGO3 Ta aTepocknepos,
L0 MPUCKOPIOIOTb NPOrpecyBaHHs CepLeBO-CyAUHHNX
3aXBOptoBaHb [4].
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OpHi 3 KIO4OBMX MEXaHi3MiB, LU0 NOB'A3YHTh Anchak-
TEpio3 KMLLKOBOI MIKpOGIOTH 3 CepLIEBO-CYANHHUMM 3aXBO-
PIOBaHHSIMM, — 36iMbLLEHHS1 TPOHUKHOCTI KULLKOBOI CTiHKM
Ta aKTMBaLjig 3ananbHuX NpoueciB. Lii 3aMiHn akTvBytOTbCS
yepes wnsxu LPS/TLR4 i NLRP3, cnpnimHsiioum po3BrUToK
CepLEeBO-CyANHHNX NaTornorin [25].

[MopyLUueHHS Cknagay KWLLKOBOI MiKpo6ioTV Npu3BoauTL
[o ancbanaxcy B perynsuii metaboniamy rmokoau, ninigis
i BinkiB, 3yMOBIIOOYM 3MiHU CUHTE3Yy Ta MPOLYKYBaHHS
KMio4oBKX MeTaboniTiB. 3MiHW nopyLuyloTb HOpMarbHi
meTaboniyHi npoLecy, CTBOPIOIOYM YMOBM NS PO3BUTKY
Pi3HOMaHITHUX natonoriyHux ctaHie [26]. KIDKK — oguH i3
KIIO4YOBMX MeTaboniTiB, WO perynioTs MeTaboniam rmito-
KO3 Mg, BNIMBOM KWLLKOBOI MikpobioTu [27], Bigirpatotb
BaXMNMWBY POMb y PO3BUTKY CEPLEBO-CYANHHUX 3aXBOPHO-
BaHb [28]. 3HVKeHHS KiNbKOCTi MikpoopraHiamis, LIO Npo-
pykytote KIDKK (Faecalibacterium prausnitzii, Roseburia
Ta Eubacterium rectale), npussoguts fo aucbanaHcy
romeoctasy metaboniamy rroko3u, NiABULLYIOYM PU3NK
po3BUTKY abaoMiHaNbHOTO OXKUPIHHS, LIyKpOBOrO Aiabety
Ta iHLUMX NaTonorii cepLeBo-CyanHHoI cuctemm [29,30].

Baxnvsy ponb y ninigHomy meTaboniami, perynsosa-
HOMY KULLKOBOHO MIKpOBIOTO0, BifirpatoTb XOBYHI KNCMOTKU
(PKK) Ta TpumeTunamin-N-okeng (TMAO), wo acouinoBari
3 BUHUKHEHHSIM | NPOrpecyBaHHsIM CepLeBO-CYANHHUX
3axeoptoBaHb [31]. Kpim Toro, kuLukoBi GakTepii cnpusitoTb
po3LUennerH0 HenepeTpasneHoro Binka Ao amiHokwc-
not [32]. Metaboni3am amiHokucnoT 6aratorpaHHUm i
nepenbavae CknapHi npouecu Ae3amiHyBaHHs, TpaHc-
aMiHyBaHHS1, a TakoX HaCTYMHi OKUCHIOBANbHO-BIAHOBHI
peakuii, Lo Np13BoaATb 40 YTBOPEHHS TaKMX CMOMYK, SIK
aMIHOKMCMOTK 3 po3ranyXeHWM MaHLtorom, Metaboniti
apoMaTNYHUX aMIHOKVCIIOT i CiPKOBMICHMX COyK, 30Kpema
H,S [33]. MeTaGoniTit GinkiB Ta aMiHOKICTOT TaKOX 3HA4HO
BMMMBaKTb HA PO3BUTOK CEPLIEBO-CYAUHHNX 3aXBOPHOBAHb.
Hanpwknag, piBHi aMiHOKUCOT i3 pO3ranyKeHUM MaHLto-
TOM acoLjitoloTbCsl 3i 3MiHaMu Ckrnagy Tina Ta 3anansbHUMK
peakuiamu [32]. BcTaHOBNEHO TaKoX, WO AucbanaHc y
CniBBIAHOLUEHHi aMiHOKUCIIOT i3 PO3rany»eH!M MaHLoroM
[0 TPUNTOaHy | TPEOHIHY MOXe CMPUYMHSTA MOCUMEHHS!
aneTuTy, ke Hagani 36inbLUyBaTUME PU3NK OXMPIHHS [34].

3rigHo 3 pesynbratamy 4OCHimKEHb, KMOYOBY porb Y
perynauii metaboniyHux NpoLecis BigirpatoTs MeTabonitn
kuLkoBoi MikpobioTw, 3okpema KIDKK. Lii cnonyku Bnnuea-
10Tb Ha MiABULLEHHS YyTAMBOCTI A0 IHCYIiHY Ta 3MEHLLYIOTb
HaKOMWUYEHHS XUPY, SIKe 3anexuTb Bif iHcyniHy. Kpim Toro,
KIDKK 6epyTb y4acTb y perynsiuii eHepreTudHoro 6anaHcy,
CTUMYITIOKOYM CEKPEL|ito TOPMOHIB HACUYEHHS: MMHOKaroHo-
nogi6Horo nentuay-1 (GLP-1) i naHkpeaTuyHoro noninen-
tmay (PPY) [35,36].

TMAO € MeTaboniToM, WO YTBOPHETLCS KWLLKOBUMM
MIKpOOpraHiaMamu, YHUTbL HEraTUBHUIA BNIMB Ha cepLie-
BO-CyauHHy cuctemy. TMAO nepelukomkae metaboniamy
XONeCTEpVHY, NOCUMIOE MPOLIECU aTEPOCKIEPO3Y, CPUYUHSIE
arperavito TpomMbouMTIB i NiABULLYE pyank Tpombo3y [37].
MigBuwernin piseHb TMAO TicHO NOB'A3aHNIA i3 BUCOKUMM
nokKasHUKamu ninigis, KoHUEHTpauieto C-peakTBHOrO Girka,
MopyLUEHHSM ChyHKLT EHAOTENIIO Ta NiABULLEHHSM KapaioBa-
CKYNSIPHOTO pr3uky. Lier MeTaboniT 3yMOBIHOE HAKOMWYEHHS
XOrecTepuHy B Makpodarax Ta eHTepoLmTaX, 3HIKYE eek-
TUBHICTb BMBEIEHHS XONECTEPYHY, HEraTWBHO BMNMBAE Ha
(pyHKLIOHaMBHICTb NiNONPOTEiHIB BUCOKOI LLiNbHOCTI, NiABK-
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LLye TPOMBOTUYHUIA PU3NK Yepes 30iMbLLEHHS PEaKTUBHOCTI
TPOMBOLMTIB, aKTUBYE BUBINbHEHHS KanbLyjto Ta CTUMYITIOE
MPOAYKLil0 npo3ananbHUX LUUTOKIHIB. HeraTueHUi BNAvB
TMAO noLwmproeTbes Ha (yHKLUit0 HUPOK [38].

OcHoBHUM mxepenom TMAO € xap4oBi pe4oBUMHM,
SK-OT XOMiH i L-kapHITUH, L0 3a3HatoTb MeTaboniamy KuLL-
KOBOHO Mikpo6ioTOH. 3B'S30K MiX MigBMLLIEHOK0 MPOHKKHICTHO
KWLLIEYHVKa, BUCOKAMM PIBHSIMW €K30TOKCKHY ninomnonica-
xapugis i koHueHTpauieto TMAO cBigunTb Npo MOXINBHIA
BnnuB aucbiosy. Tak, MigBWLLEHWIA piBEHb Firmicutes
acoujitoetbes 3 npoaykysaHHaM TMAO, wwo nigTeepmxye
ponb avcbanaHcy MikpobioTy B po3BUTKY Ta MPOrpecyBaHHi
CepLEBO-CyAMHHMX 3aXBOPOBaHb [39)].

Y pesynbtati 4OCNImKEHb NIATBEPAXKEHO ICTOTHUM
BMSIMB NOPYLUEHb KMLLIKOBOI MiKpo6iOTM Ha naTtoreHes
apTepianbHoi rineptensii. Kno4osi AMCHIOTUYHI YNHHMKY,
LU0 BU3HAYatoTb MEXaHi3Mu PO3BUTKY apTepianbHoi rinep-
TeH3ii, BKNOYaloTb Cknag KULIKOBOI MikpobioTn, GanaHc
Firmicutes / Bacteroidetes, yHKUIOHaNbHICTb i KiNbKICTb
GiNKiB LLiNbHMX KOHTAKTIB ENiTenito KUWeYHWKa, piBeHb
MPOHUKHOCTI KWLLIEYHWKa ANs ninononicaxapuais, CTyniHb
€H[I0TOKCHHEMIT Ta CyBKMIHIYHOMO CUCTEMHOTO 3ananeHHs.
Baxnuee 3Ha4yeHHs MatoTb TaKoX PiBHI NPOAYKLii Tpume-
TunamiH-N-okengy i KIDKK, a Takox ixHili B3aeMo3B 30K 3i
cneumdivyHumn peuentopamu Olfr i GPR [40].

KuwkoBa mikpobioTa BUKOHYE (hyHKLIIKO TpaHCchop-
maLlii XonecTepyHy, L0 NOTPanse B KULLEYHWK, Y KOMpO-
CTaHoN — BiHOBMEHWIA CTEPON, SKUA He 3aCBOKETLCS
OpraHi3mMoM i BUBOAWUTLCA 3 kanom [41]. HuHi BigoMmi kinbka
WwTamiB MikpoopraHiamis i3 poguH Eubacterium (sk-0T
E. coprostanoligenes) i Bacteroides (Hanpuknag, Lutam
Bacteroides sp. D8), L0 MOXYTb 3HIKyBaTu piBEHb XOnec-
TepuHy [42], ane BinbLUiCTb TakuX LUTaMiB AOCI HE BUBYEHO.

Mig Yac gocnigxeHb 3a yvacTio nogei BUSBNEHO
06epHEHUI1 3B'930K Mixk PIBHEM XONECTEPUHY B CUPOBATL
KPOBi Ta CiBBIOHOLLEHHSM KOMPOCTaHOM / XONEeCcTepUH y
kani [42]. Pa3om i3 TM, MexaHi3m Liboro npoLiecy BUBYEHO
HEeOCTaTHbO, AOCI HE BU3HAYEHO FeHM Yn hepMEHTH, LU0
6epyTb y4acTb y NEPETBOPEHHI XONECTEPUHY B KOMpOCTa-
HOM Y KULLEYHNKY.

30iNCHUN HU3KY JOCNIAKEHb, WO CNpsSMOBaHi Ha
BWBYEHHS BB KULLKOBWX BaKTepiid, SiKi MOXYTb BNNMBaTU
Ha PO3BUTOK | NPOrPECYBaHHS CEPLIEBO-CYANHHNX 3aXBO-
ptoBaHb [43]. 3a pesynsTatamut OQHOTO 3 HYX, B MALEHTIB 3
iLLemiyHo XBOPOOOHD CEpLIS BU3HAYEHO NIABULLEHHS! CriB-
BigHOWeEHHS GakTepii Tuny Firmicutes fo Bacteroidetes.
Ha nigcTasi unx faHux asTopu 3pobunu BUCHOBOK Npo
HasiBHICTb AMCHIO3Y Y LIMX XBOPWX MOPIBHSHO 3 KOHTPOMb-
HOIO IPyNoto 300POBMX OCiB. BCcTaHOBNEHO TaKoX, LU0 PiBHI
Enterobacteriaceae 1a Streptococcus spp. y nauieHTiB 3
iLemiyHoo XBOPOBOKD CEpLs CYTTEBO NEPEBULLYBanu no-
Ka3HWKM 300poBUX 0BCTEXEHUX. JOCAiAHUKY NpURyCTUNN,
L0 Lie Moxe ByTu NOB’A3aHO 3 3aCTOCYBaHHAM iHriBiTOpIB
MPOTOHHOT NOMMY NI Yac NiKyBaHHA NALIIEHTIB 3 iLLeMiYHO0
xBopoboto cepuisi [44]. KpiM Liboro, 3Ha4HO MEHLLIOI0 BUSIBI-
nacsl KinekicTb 6akTepili Buay Faecalibacterium prausnitzii,
LLI0 MatoTb NpoTH3anarnbHi BNacTueocTi [45].

lMocvneHHs iHTepecy [O poni KULLKOBOI Mikpo6ioTn
B PO3BMTKY CEpLEBO-CYANHHUX 3aXBOPIOBaHb aKTyanisye
[OCTIIKEHHS Ta BNPOBAKEHHS HOBUX TEPaneBTUYHUX
niaxoAiB, CNPSIMOBAHMX Ha MOKPALLEHHS CKIagdy KULLKOBOT
MiKpOGIOTW Ta BiAHOBMEHHS (DYHKLIIOHANBHOCTI KULLKO-
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Boro Gap’epa [46]. OgHUM i3 NepCnekTUBHUX HaNPsIMIB €
BWKOPUCTaHHS NPOBIOTUKIB — XMBUX KOPUCHWX BakTepii,
Ak-0T Lactobacilli Ta Bifidobacteria, Wwo cnpusie Hopma-
nigavii 6anaHcy KvLkoBOi MIKpobIOTM 3aBASKN CUHTESY
AQHTUMIKPOOHUX PEYOBUH i KOHKYPEHLi 3 NaToreHHUMK
MikpoopraHiamamu [47].

Y pesynbrati JOCTigKeHb NOKa3aHo, L0 nepoparibHe
3aCTOCyBaHHS NpOBGIOTWKIB MOXEe MO3UTUBHO BMNMBATK
Ha (PYHKLOHYBaHHS cepLeBo-CyanHHoi cuctemu [48]. Lie
3yMOBIIEHO MEXaHi3MamW, SIKi BKIHOHa0Tb 3MILIHEHHS MiX-
KNITWUHHKX 3'€QHaHb KULLKOBOIO eniTenito Ta CTUMYnALio
[eKoH'toraLii XOoBYHMX KCMOT. B ogHoMy 3 gocnimkeHb
noBefeHo, Wo npuiiManHs Lactobacillus plantarum
cnpusie 36iNbLUEHHI0 PO3MAITTS KULWKOBOI MiKpobioTH i
3MEHLLYE PU3NK CepLeBO-CyaANHHIX ycknagHeHb [49]. Mig
yac iHLLIOro JoCnimKeHHs 3a y4acTio KypLiB BCTAaHOBMNEHO
obepHeHwit 3B’330K MiX NpuiiManHam L. plantarum i pis-
HSIMW apTepianbHOro TUCKY, (ibprHoreHy Ta nposanans-
HUX LMTOKIHIB. Ha nigctaBi UMX AaHux aBTopy 3pobunu
BKMCHOBOK NPO MOr0 MOTEHLiNHY ponb Yy npodinaktuui
arepockneposy [50].

LLle ogHa BaxnmBa cTpaTeris — BUKopucTaHHs npedioTy-
KiB, TOOTO Xap4OBWX HEMEPETPABIHOBAHNX MOMNEKYT, TAKNX
Ik onirocaxapuau Ta cknagHi Lykpu. BoHn cnpusitoTs noau-
TUBHUM 3MiHaM Y CKnagi Ta PYHKLISX KWLLKOBOI MikpoBioTu.
OavH i3 MOXNMBUX MexaHi3MiB IXHbOI Al — nigBULLEHHS
npoaykuii KIDKK 3a yyacTio Takmx kopucHux 6akTepii, sik
Bifidobacterium, Lactobacillus, Faecalibacterium prausnitzii,
Roseburia Ta Eubacterium rectale. Lli 6aktepii nigrpumy-
10Tb 300POB’'A KULLKOBOrO eniTenito, 30KpeMa nocunioTb
LLiNbHICTb MXKKITITUHHIX 3'eAHaHb. [MpoTe foci bpakye nepe-
KOHIMBYWX JOKa3IB, LLO OAepXaHi y pesynbrati AoCTiMKeHb
3a yyacTio noaen, Lwoao edektneHocTi npebiotukis [51].

OTxe, cyyacHi HaykoBi JaHi CBigyaTb Mpo KIo4OoBY
pOrb KULLKOBOT MiKpoBioTu y perynsuii kapaiomeTabonivyHux
MPOLECIB i PO3BUTKY CEpLEBO-CYANHHIX 3aXBOPHOBAHb.
MopylueHHsa cknagy KuLKOBOI Mikpo6ioTW 3yMOBMOE
aucbanaHc y metaboniami ninigis, rmoko3u Ta Ginkis,
CMPUYMHSIOYM XPOHIYHE 3anarneHHsl, OKUCHIOBaIbHUI CTPeC
i NifBMLLEHY NPOHUKHICTb KWLLKOBOrO Gap’epa. Taki meTa-
6onitn, sk KIDKK i TpumeTtunamin-N-okeua, € BaxmmsuMm
YMHHMKaMU, LLO BNMMBAKOTb HA PO3BUTOK aTEPOCKIIEPO3Y,
rinepTeHaii Ta iHWMX kapaiomeTaboniyHnx NaTonorin.

BucHoBKH

1. 3a pesynbratamn Cy4acHux AOCMiMKeHb niaTeep-
[PKEHO KIMHYOBY POrb KULLKOBOT MIKpo6ioTH B pO3BUTKY Ta
NPOrpecyBaHHi YUCMEHHNX MATONOrYHWX CTaHiB: abnomi-
HaInbHOMO OXMPiHHS, LYKPOBOTO AiabeTy, atepockneposy,
apTepianbHoi rinepTeHaii Towwo. MexaHiamu, Ha KX IpyH-
TYETbCS Liei 3B'A30K, BKIH0YaA0Tb MOPYLLEHHS MPOHUKHOCTI
KVLLKOBOI CTiHKW, aKTUBaLito Npo3anasnbHWX NPOLECiB i 3MiHN
MeTaboniYHOi aKTUBHOCTI.

2. 3HWKeHHs piBHS MikpoopraHiamis (Faecalibacterium
praushitzii, Roseburia Ta Eubacterium rectale), .o npogyky-
toTb KIDKK, nopyLuye romeocTas metaboniamy, NoCHmorum
pU3MK KapaiomeTabonivyHMX 3axBoptoBaHb. Pazom i3 Tm,
TMAO, yTBOPEHMIN KULLKOBUMY BaKTepisiMu, Mae iCTOTHWI
HEraTVBHWIA BNIMB: NPU3BOAUTL 10 PO3BUTKY aTepOCKe-
poay, arperavji TpOMOOLMTIB i NABULLEHHS KapaioBacky-
NSIPHOTO PU3MKY.
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3. AHanis BigomocTeit HaykoBoi niTepatypu fas
3MOry BM3HAYMTW NaToqi3ionoriyHi MexaHiamu, Yepes ski
BUHUKAIOTb MOPYLLEHHS B KapaioMeTabonivyHMX NaLieHTis,
a TaKoX CMpyusie MOLLYKY HOBUX MiAXOAIB A0 AiarHOCTUMKY,
npoginakTuku Ta nikyBaHHs. MNigTBEPAXEHO 3HAYEHHS
MiKpOBIOTN SiK iHTerpanbHOro enemeHTa y oopMyBaHHi
MeTabonivHOro 300poB's.

MepcneKTMBU NOAAABLLMX HAYKOBUX AOCAIAXKEHb NOMS-
raloTb y NPOAOBXKEHHI AOCTIDKEHb MEXaHI3MIB B3aeMogii
MikpoBioTy 3 MeTaboniYHUMK NpoLiecami, LLO CrpusTuMe
po3pobnerHio ehekTUBHUX CTpaTeri NpodinakTkv Ta
onTUMI3aLii Tepanii NaLieHTIB i3 LMW 3aXBOPIOBAHHSAMM.

diHaHcyBaHHA
NOCAIAKEHHS 3AICHEHO 6€3 GiHAHCOBOT MIATOUMKM.
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leHiTanbHa BUpPa3KoBa XBOpOﬁa: cyqacui BUKAUKU Ta NEPCrNEKTUBHU

A. 0. KoBTyH®?*?

10AECbKMI HaLliOHAABHUI MEAMUHUI YHIBEPCHTET, YKpaiHa, 2KoMyHaAbHE HEKOMepLLiiHE NIANPUEMCTBO «OAECHKII PEriOHAAbHUIA KAIHIYHWIA
NPOTUNYXAMHHUI LeHTP» OAEChKOi 06AaCHOT paau, YkpaiHa

KatouoBi cnoBa:
reHitanbHa
BMpa3koBa XBopoba,
reHiTanbHUI repnec,
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BEHEPUYHA
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AOHOBAHO3.
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MeAUYHUI XXypHaA.
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C.238-243

Merta po6oT1 - npoaHanisyBaT ponb ETIONOMYHUX YMHHMKIB FreHiTanbHOI BUPa3KoBOi XBOpObW Ha NiACTaBi faHKx (haxosoi nitepartypu
Ta po3pobuTI NPONO3NLi LLOLO BAOCKOHANEHHS anropuTMIB AiarHOCTWKM, CUHAPOMHOTO Miaxoay A0 NikyBaHHS 1 NpodinakTuku,
30Kkpema 6epyyu o yBaru cy4acHi TeHAeHLii CBITOBOI MEAWYHOI NPaKTUKY.

Martepianu i metoau. 3miicHeHO NoLyK Ta aHania NOBHOTEKCTOBMX cTaTel y Basax aaHux Google Scholar, Scopus, PubMed,
Web of Science. MoLuyk 3aiCHANM 3a KMO4YOBMMM CIOBaMW: reHiTanbHa B1paskoBa XBopoba, reHitanbHui repnec, cudinic, LWak-
Kpoig, BeHepryHa nimdorpaHynsoma, JOHOBaHO3. Takox BUKOPUCTAHO CTAaTUCTUYHI AaHi EBPONENCHKOro LIEHTPY 3 MPodinakTukv
Ta KOHTPOIKO 3aXBOprOBaHb Ta LIeHTpiB 3 KOHTPONto | npodpinakTuku 3axeoproaHb CLUA.

Pesynbratn. 3axBOptoBaHHS, LLO NepeatoTbCa CTaTeBUM LLISXOM, NOCIAatoTb BaXIIMBE MicLe B CTPYKTYpI rnobanbHux npobnem
rpoMafiCcbKoro 300poB'si. Ekcneptn BeecsiTHB01 opraHisaLii 0XxopoHu 300poB’st 0cobnmsy yBary NpuainsitoTb NUTaHHSM eDEKTUBHOTO
yNpaBriHHS, AiarHOCTVKM Ta NiKyBaHHS LIMX 3aXBOPIOBaHb, 30KpeMa reHitanbHux Bupasok. Cepen 0CHOBHUX MPUYMH reHiTanbHol
BUPA3KOBOi XBOPOOM — iHGpeKLji, CPpUUMHEHI MATbMa OCHOBHUMM 30yAHMKaMK: BipyCOM NPOCTOro repnecy 2 Tuny, cudisnicom,
LLIAHKPOiAOM, SOHOBAHO30M i BEHEPUHYHOLO NiMhorpaHynboMOt. 3rigHO 3 pesynbTaTamit OCTaHHIX JOCHiMKeHb, BipyC NpoCcToro
repnecy 2 Tuny Ta cudinic sanuLwatoTbCs NPOBiAHMMM 30yAHUKaMM cepeq iHEKLUiN, O CNPUYMHAIOT reHiTanbHi BUpaskil, opHak
XHS pOnb BiApI3HAETLCA 3aMeXHO Bif PerioHy Ta COLIOEKOHOMIYHMX (DaKTOPIB.

HaiibinbLue 3Ha4YeHHs 3-MOMiX LiMX NaToreHiB MatoTb Bipycy repriecy, siki Yepes 3aaTHICTb CIPUYMHATY peLmavBHI iHekwii Ta AoBiYHe
HOCIINCTBO € FONOBHO0 NMPUYMHOLO FeHiTanbHIUX BUPa3oK. 3aBaskM 3MiHaM y CekcyarnbHiii NOBEAiHLi Ta NONINWeEHHI0 4OCTYMHOCTI
CyyacHUX 3acobiB NPOiNaKTUK, BU3HAYAKTb 3MEHLLIEHHS MOLUMPEHOCTI TaKUX IHDEKLLA, SIK LIAHKPOIL | BOHOBAHO3 HaBITb Y THX
perioHax, e BoHu 6ynu BinbLu NOWKWPEHi B MUHYNOMY.

BucHoBku. [insi eheKTUBHOTO NikyBaHHS! Ta AiarHOCTUKM reHiTanbHOi BUpasKoBOi XBOPOGM i CynyTHIX 6E3CUMNTOMHIX yporeHiTans-
HWX IHCDEKLi BaXKMBO YOOCKOHANUTY anropuTMu iarHOCTUKY, LU0 CPUSITUME TOMHILLIN ineHTudikawlii 30yaHMKIB | 3acTOCyBaHHIO
KOMMEKCHOTO NiAxody A0 NikyBaHHs. Baxnueum HanpsmMom e po3pobka BakUmH, ki 3abe3neyats TpyBanui iMyHITET NpoTu oc-
HOBHWX 306y HMKIB, 30KkpeMa BipyCiB NPOCTOrO reprecy Ta BEHepUYHOI NimdorpaHynomu. Li 3axoam nokpallath 3axMcT HaceneHHst
Ta JOMOMOXYTb 3MEHLUIMTY KiNbKICTb PELMAMBIB | NOLMPEHICTL aHTUMIKPOBHOI PE3NCTEHTHOCTI.

Keywords:

genital ulcer disease,
genital herpes,
syphilis, chancroid,
lymphogranuloma
venereum,
donovanosis.
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Genital ulcer disease: current challenges and perspectives

L. 0. Kovtun

Aim. To analyze the role of etiological factors of genital ulcer disease based on data from professional literature and to develop
proposals for improving diagnostic algorithms, as well as a syndromic approach to treatment and prevention, in particular, regarding
current trends in world medical practice.

Materials and methods. Full-text articles were searched and analyzed in Google Scholar, Scopus, PubMed, and Web of Science
databases. The search was performed using the following key terms: genital ulcer disease, genital herpes, syphilis, chancroid,
lymphogranuloma venereum, donovanosis. Statistical data from the European Center for Disease Prevention and Control and
the Centers for Disease Control and Prevention in the United States were also used.

Results. The World Health Organization pays considerable attention to sexually transmitted diseases and more specifically dis-
cusses the effective management and treatment of genital ulcers. The main causes of genital ulcers are infections caused by five
major pathogens: herpes simplex virus type 2, syphilis, chancroid, donovanosis and lymphogranuloma venereum. According to
recent studies, herpes simplex virus type 2 and syphilis remain the leading pathogens among infections that cause genital ulcers,
but their role differs depending on the region and socioeconomic factors. The most important among these pathogens are herpes
viruses due to the ability to cause recurrent and lifelong infection that are perhaps the main cause of genital ulcers. Infections such
as chancroid and donovanosis are gradually decreasing in prevalence even in regions where they were more common in the past
owing to changes in sexual behavior and improved access to modern means of prevention.

Conclusions. For effective treatment and diagnosis of genital ulcer disease and associated asymptomatic urogenital infections, it
is important to improve diagnostic algorithms that will allow to identify the causative agents accurately and apply a comprehen-
sive approach to treatment. An important area is the development of vaccines that will provide long-term immunity against major
pathogens, in particular herpes simplex viruses and lymphogranuloma venereum, and thus will help to increase the protection of
populations as well as reduce recurrences and antimicrobial resistance.

© The Author(s) 2025. This is an open access article under the Creative Commons CC BY 4.0 license
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Ornsaam

leHiTanbHa BUpaskoBa xBopoba € cknagHo npobnemoro
rnobanbHoro MacLuTaby, Lo iCTOTHO BNAMBAE Ha CUCTEMM
OXOPOHY 300POB'SA Pi3HUX KPaiH, LLIOPOKY ypaxatoum Mirnbio-
HV Ntofe He3anexHo Bif CTari, Biky Ta coLianbHOro cTary-
Cy. 3axBOPIOBaHHS! aCOLLii0BaHeE 3 yTBOPEHHSIM BUPA3KOBUX
ypaxeHb Ha CrN30BI1X 060MOHKaxX CTATEBX OpraHiB, LU0 He
NNLLE CRPUYMHSIOTE (i3NYHUIA ANCKOMAOPT | NOPYLLEHHS
AKOCTI KUTTS NALIEHTIB, ane 1 NiABMLLYIOTb PU3NK PO3BUTKY
BTOPUHHWX GakTepianbHWX i BipycHUX iHCeKLil, 3okpema
Takux HebesneyHux, sk Blfl-iHdekuis.

PiBeHb nowumMpeHOCTi 30yaHMKIB BUPA3KOBMX 3aXBO-
ptoBaHb CTATEBWX OpraHiB 3HAYHO Bapitoe 3anexHo Bif
perioHy CBIiTYy i MOXe 3HaYHO 3MIHIOBATUCA B AMHAMILL.
lMpuynHamMy Po3BUTKY reHiTanbHOI BUPa3KoBOi XBOPOOY €
iHtbeKLUii, Lo 3yMOBMEHi N'siTbMa OCHOBHWUMY NaToreHamu:
Bipycom npocToro repnecy 2 tuny (HSV-2), Treponema
pallidum, Haemophilus ducreyi, Klebsiella granulomatis Ta
Chlamydia trachomatis ceposapu L1, L2 i L3. KoxeH i3 umnx
MIKpOOPraHi3MiB CMIpUYMHSE CneumndivHi KMiHiYHi mposiBu,
a 3aXBOPIOBAHHS, LLIO HUMW 3yMOBIEHI, MatoTb Pi3Hi Mexa-
Hi3MW naToreHe3y, 0cOONMBOCTI AiarHOCTUKM Ta JiKyBaHHS.

3a paHumm BceecBiTHBOI OpraHisaLji 0XopoHu 300poB’s
(BOO3), iHdekuist HSV-2 ypaxae noHag 520 MnH ocib Bikom
15-49 pokiB, a KirbKiCTb HOBMX BUNAZKIB LLOPIYHO 3pocTae [1].
Y €sponi Ta CLUA BM3Ha4atoTb TEHAEHL0 A0 3HAYHOrO
3pOCTaHHS PIBHA 3aXBOPHOBAHOCTI Ha cudpinic [2]. Lle caia-
YnTb NPO HeoOXiAHICTb NoMiNLIEHHs! eCheKTUBHOCTI 3aX0miB 3
npOodhinaKTV K1 Ta KOHTPOIHO LIbOro 3axBoproBanHs [3]. Maro-
renm, sik-ot Haemophilus ducreyi Ta Klebsiella granulomatis,
3anMLLAIOTLCA AOBONI MOLUMPEHUMU B perioHaX i3 HU3bKUM
piBHEM MELVYHOrO 06CNYroBYBaHHS, @ B PO3BUHEHWX KpaiHax
X BUSIBMSIKOTb NULLIE B MOOAVHOKMX BUMaakax [4]. OctaHHi aaHi
CBigYaTh, WO GinbLLUICTb BUNaaKiB BEHEPUYHOI NiMdorpaHy-
NbOMM PEECTPYIOTb Y HOMOBIKIB, SiKi MatOTb CTATEB] CTOCYHKM 3
Yorosikamu, 1 0cobMMBO YacTo — cepen BIJT-nosuTyBHKX [5).
Lli naHi o6rpyHTOBYHOTb AOLIMBHICTL NPOINaKTU4YHUX 3aX0LiB
B OCI0, LU0 Hanexarb [0 rpyn pusuky.

MeTa po6otu

MpoaHanisyBaty ponb ETIONOMYHUX YNHHVIKIB reHiTanbHOI
BMPa3KOBOi XBOPOOYU Ha nigcTasi AaHux (haxoBoi nitepary-
pv Ta po3pobuTH NPONO3NLT LLOAO BAOCKOHANEHHS anro-
PUTMIB [iarHOCTUKK, CUHAPOMHOTO NiAXoay 40 NiKyBaHHS i
npocpinakTuku, 3okpema bepy4n 10 yBaru CyvacHi TeHaeHLji
CBITOBOI MEAMYHOT NPaKTUKM.

Martepianu i meToAn AOCAIAKEHHA

3qiliCHEHO NOLLYK Ta aHani3 MOBHOTEKCTOBWX CTaTen y 6asax
naHux Google Scholar, Scopus, PubMed, Web of Science.
MMowwyk 34iNCHUNKM 3a KNIOYOBMMMU CNOBaMU: reHiTarnbHa
BMpa3koBa xBopoba, reHiTanbHui repnec, cudinic, Wwak-
Kpoifa, BeHepuyHa nimdorpaHynboma, JOHOBaHO3. Takox
BUKOPWUCTAHO CTATUCTUYHI AaHi €BPONENCHKOro LEHTPY 3
MpoiNakTVKN Ta KOHTPOMKO 3aXBOPIOBaHb Ta LieHTpis 3
KOHTPOMI0 | NpodhinakTuky 3axsoptoBaHb CLUA.

Pe3yabtati

leHiTanbHuit repnec (A60) € NPOBIAHOK MPUYMHOKD re-
HiTanbHOI BMPa3KoBOi XBOPOOU. AK OCHOBHWIA 30yAHMK

3anopisbkuit MeAnuHuI XypHan. Tom 27, Ne 3(150), TpaBeHb - yepBeHb 2025 p.

BMU3HaYeHo HSV-2, xoua KinbKicTb BUNaKiB, WO ClpuUYm-
HeHi HSV-1, 3pocTae Yepes 3MiHy cekcyanbHOT NoBELiIHKM.
IHcbeKuia 3anuUwaeTbCs B OpraHiami JOBIKY, akTUBYOYUCH
nig BNAMBOM CTPECY Y iMyHOOEediLnTY.

KniHiyHa KapTuHa 3anexuTb Big TUMY BIpyCy Ta CTaHy
iMyHiTETY NauieHTa. IHKyBaLinHuiA nepiog Tpusae 3—7 AHiB.
3aranbHi cumnTomm nepebadatoTb MXOMaHKY, ForoBHNIA
6inb, cnadkictb i Mianrito. JlokanbHi NposiBK BKMOYAKTL
6inb, ceepbix, Au3ypilo, BariHanbHi abo ypeTpanbHi BY-
JineHHs1, 30inbLUeHHs NiMdaTUYHKUX BY3MiB Ta YTBOPEHHS!
Pyn Be3WKyn Ha rinepemMoBaHin LKipi. Y XiHOK YacTo
ypaxarTbCsi CNM30Bi 0BONOHKM NiXBM Ta LINAKWA MaTKu,
YTBOPIOKOTHCS BUPA3KM Ta BUHUKAE HEKPO3 TKaHWH. Y 4o-
OBIKIB AiarHOCTYOTb reprneTuyHUiA ypeTpuT, 6anaHit abo
6anaHonocTuT. MepneTMYHNIA NPOKTUT XapaKTepHWUii Ans
0Cib, sIKi Manu aHanbHi cekcyanbHi koHTakTh [6]. Y 2024
poui 3achikcoBaHo 52 MrH HoBwX Bunagkis HSV-2 i 13 mnH
BMNaaKiB KOMBIHOBaHOI iHdbekwji [7].

OCHOBHUMM METOAAMM AiarHOCTUKM € moniMepasHa
naHutorosa peakuiis (MIP), kynsTypanbHWin MeTog, i ceporo-
riyHi gocnimkeHHst. JlikyBaHHs nepeadavae 3acToCyBaHHS
aLUKIIOBIPY Ta 0ro aHanoris, a NpoginakTuka — yTpuMaHHs
BiZl KOHTAKTIB Nif Yac aKTUBHUX YpaxeHb i LWoAeHHe npu-
VIMaHHs aHTUBIpYCHWX Npenaparis [8,9].

Cudinic (A50-A53) — bakTepianbHa iHekuis, crpu-
umHeHa Treponema pallidum, Apyra 3a noLWMPEHICTIO nicnst
reHiTanbHOro repnecy cepes NPUYMH reHiTanbHoI BUPasko-
BOi XBOpobu. OCHOBHUI LWNsIX Nepedadi — cTaTeBui, BTiM
MOXIIMBa TakOX nepefaya Big Matepi Ao nnoga. Y 2022
poui, 3a gaHummn BOO3, 3axBoproBaHiCTb cArHyna 8 MiH
BUMNaLIKiB, BUSIBNIEHO 3POCTaHHS! LIbOro NOKa3HWUKa Y KpaiHax
€sponu (Ha 34 %) [3].

IHky6auiiHui nepiog Tpueae 10-90 gHiB. MeHitanb-
Hy BMpa3KoBy xBOpOOy AiarHOCTYKOTb Y NEpBUHHOMY Ta
BTOPMHHOMY nNepiogax cudinicy. Y nepBuHHOMY nepioi
XapaKTEPHUM € BUHUKHEHHSI TBEPAOrO LUaHkpy — 6e3bonic-
HOI epogii 3 YLLiNbHEHHSIM B OCHOBI, LLIO CYMPOBOMKYETLCA
perioHapHUM niMdbaaeHiTom. [Ans nepebiry BTOPUHHOTO
nepiody xapakTepHi BUCUM, NOsiBa €PO30BAHWX Namymn Ym
LUIMPOKMX KOHZMIIOM.

[JiarHocTuka nepenbadae 3acTOCyBaHHS NPSIMUX Me-
Toais (MNJ1P, TemHonomnbHa MIKPOCKOMist) Ta CepornoriYHnNX
TEeCTiB (TPEMOHEMHI 1 HETPENOHEMHI). Tepanis I'pyHTYeTbCS
Ha 3aCTOCyBaHHI NEHiLWIiHIB. AKLLO B naLlieHTa AiarHocTo-
BaHO aneprito Ha NeHiLuniH, Npu3HaYvatoTb anbTepHaTUBHI
aHTUBIOTUKN: JOKCULWIKIIH, LIedhTPIakCOH, a3UTPOMILWH.

BeHepuyHa nimdorpanynsoma (A55) (iHLwi Ha3By — Be-
HepuyHa nimcbonaris, naxosa nimdorpaHynboma, Xxsopoba
[topaHa—Hikona—®aBpa, naxoBuin niMcorpaHynemaros,
KniMaTU4HUIA (TponivHuii) By6OH, YeTBEPTA BEHEPUYHA
xBopoba) — iHeKLiiHe 3aXBOPIOBaHHS, CNPUYNHEHE
cepotunamm L1, L2, L3 Chlamydia trachomatis. Lie 3axso-
PIOBAHHS € TPETIM 32 MOLLMPEHICTIO Y CTPYKTYPI IHADEKLii,
LLIO 3yMOBJIOKOTh FeHiTanbHi BMpaskosi Xsopobu, nocTyna-
I0YKCh NULLIE reHiTanbHOMY repriecy Ta cudinicy. 3rigHo 3
Aanmmm BOOS, y perioHax i3 BUCOKM piBHEM EHAEMIYHOCTI
BUNaZKW BEHEPUYHOT NiMAorpaHynsoMy CTaHoBNATL 2—6 %
Bifl 3aranbHOI KiNbKOCTi 3apeecTpoBaHMX iHGEKLIN, Lo
nepefatoTbes ctatesum Lunsxom [10].

IHKy6auiHuin nepiog ctaHoBuTh 10-14 AHiB, iHOA
Bapitotoum Big 3 AHiB 40 6 TxkHIB. s novatkoBoi cragii
XapakTepHUM € BUHWKHEHHs BesbonicHux Bupa3ok abo
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nanyrn, siki 4acTo 3anMLaloTLCS HenomideHuMu. Yepes 2—-6
TWXHIB PO3BMBAETLCS BTOPMHHA CTais 3 NAaX0BOH NimMda-
[ieHonarieto, aHOpeKTanbHUM CUHAPOMOM Ta CUCTEMHUMM
CMMNTOMaMK: rapsykoro, criabkicTio, 03Ho6oMm, bonem y
m'si3ax i cyrnobax. bes nikyBaHHA MOXMWBI TSXKKi ycknag-
HEHHS1, SIK-OT aHOTEHITanbHUI ibpo3 Yu cnoHoBa xBopoba.

B ocHOBI nikyBaHHS — aHTUBIOTVKW: AOKCULIMKNIH, asu-
TPOMILWMH a0 epUTPOMILMH. [111s1 AiarHOCTUKM HanyacTille
BWKOPWCTOBYIOTb TECT Ha amnnicikaLlito HyKNETHOBNX KIC-
not (NAAT), Lo Ma€e BMCOKY YYTMBICTb i CneLmndivHIiCTb.
[JonomixHnmn metogamu € MNP y peansHomy Yaci, nocis
Ha knitnHax McCoy i ceponoriuni Tectu [11].

HWHi BU3HAYEHO TEHAEHLI0 A0 3MIHU YMHHUKIB, LLO
3yMOBIOKOTb BMPA3KOBi YPaXeHHS CTaTeBMX OpraHis.
Tak, LWaHkpoiz i AOHOBaHO3 nepectanu ByTu NpoBigHMMK
30yaHWKaMM TakvX NaToNorin, WO NepefaloTbCs CTaTeBNM
LUMNSIXOM.

[JoHoBaHo3 (A58) — pigkicHe BEHepuyHe 3axBOpto-
BaHHS, cnpuumHeHe GakTepieto Klebsiella granulomatis,
3aMn1LLIAETLCS BaXXNMBOK NPOBNEMOI0 B OKDEMMX perioHax
CBITY. Y MeAUYHIN niTepaTypi BUKOPUCTOBYIOTH Kiflbka Ha3B
AN Liei XxBopoOu, L0 3yMOBMNEHO aKLEHTaMM Ha Pi3HNX
acnekTax ii KniHiYHOT KapTuHU. 3oKpema Lie BEHepUYHe 3a-
XBOPOBaHHS BU3HAYaIOTb SIK KOHTAri03HY, CKIepo3yBasbHy
abo BeHepuyHy rpaHynsomy [12].

[loHOBaHO3 MOLWMPEHUI NEPEBaXHO B TPOMIYHUX i
cy6TpOniYHMX perioHax, xo4a okpeMi BUNagku dikcytTb
HaBiTb Y KpaiHax i3 HU3bKOI EHAEMIYHICTIO, Sk-0T Benuka
BpuTania un CLUA, ge wopiuHo peectpytotb Maibke 100
Bunagkis [13].

Po3pisHstoTb ABa OCHOBHI LWNSXV Nepeaavi iHdekuji —
cTareBwit i HectateBui [14]. MigTBEpAKEHHSM MOXNMBOCTI
HecTaTeBoi nepegadi byno BUAINEHHS MiKPOOpPraHiamis,
mopdornoriyHo cxoxmx Ha C. granulomatis, 3 cekanin
XBOPWX Ha JOHOBAHO3, @ TAKOX OTPUMAHHSI aHTUIEHY, LLO
MaB MO3WNTWBHY PeakLiito 3 CUPOBATKOK KPOBi xBopuX. Lie
CBIOYNTb NPO MOXIMBICTb iCHYBaHHS canpogiTHOro Mi-
KpoopraHiamy y dekanisix sik eTionoriyHoro areHta. Takui
MEXaHi3M MOsICHIOE BUNaaKM iHdbekwii B aiTeit 6e3 icTopii
CeKCyarnbHOro HaCWMbLCTBA, a TaKOXK YPaKEeHHs 0Bnmyys i
KIHLiBOK ©€3 Ypa)KeHHs! CTaTeBUX OpraHiB.

IHkybaLiHuin nepiop TpuBae Big 2 A0 6 TWXHIB.
3asBuyali nepBuHHI ypaxeHHs — 6e3bonicHi namynu, Lo
TPaHCOPMYTLCS Y BUPA3KKM 3 M’SCUCTO-4EPBOHUM
3abapBneHHsM. 3axBOPOBaHHS PigKO CYNPOBOXKYETHCS
nimchageHonaTieln, HaTOMICTb MOXIMBE YTBOPEHHS Mig-
LUKipHMX rpaHynboM (nceepoby6oHis) [12,15].

[JiarHocTuka nepenbadae 3aCTOCyBaHHS LIMTOMOMYHUX
(Tinbus [JoHoBaHa B ricTiouuTax), riCTONOrMYHNX i MOMeKy-
NAPHO-TEHETUYHNX MeTogiB, ak-0T MNP EdekTBHUM €
nikyBaHHs1 32 AOMOMOTOl0 a3uTPOMiLMHy abo ansrepHa-
TUBHWX aHTUGIOTUKIB. Tepanisi TpUBAE 40 NOBHOTO 3aroeHHs!
ypaxeHb, 3a3Buyait npoTarom 3 TuxHis [16].

LLlaHkpoig, (A57) — GakTepianbHa iHeKLis, cnprinHeHa
Haemophilus ducreyi. IHdekuis nowmpioeTbCa Yepes cTa-
TEeBUI ab0 Pi3NYHMI KOHTAKT i3 THiHUM BMICTOM BMPa30K.
Pesynerati cyydacHux LOcRimkeHb MiATBEPMKYHOTh, WO
Haemophilus ducreyi moxyTb aganTyBatucs O PisHWX
YMOB i CIPUYMHATY LLKIPHI BUPa3ku Y MtoAen PisHUX BiKO-
BUX Ipyn.

IHKy6auiiHuin nepiog TpuBae 1-14 gHiB. OCHOBHI
CYMNTOMU — HasIBHICTb BOMIOUMX reHiTanbHUX BUPasok
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(i3 HEPIBHUMYM KpasiMK, HEKPOTUYHOKO OCHOBOHO i FHINHUM
ekcygaTtom) Ta nimcageHonartis y 30-60 % Bunagkis.
YcknaZHeHHSIM MOXe CTaTy YTBOPEHHS THilHUX OyOoHiB,
LLI0 MOXYTb PO3PUBATMICS, 3yMOBIHOKOUM AECTPYKLLKO TKAHUH.

JlikyBaHHS nepenbavae 3acToCyBaHHA aHTUOIOTUKIB:
a3UTPOMILIMHY, LiedhTpiakCoHy, LnpodrokcaumHy abo epu-
TpomiuwHy. fliarHocTvka nepeadadae KynsTvByBaHHs 30ya-
Huka, MNJIP Ta BuKNOYEHHS iHWMX iHdekuin (T. pallidum,
HSV-1/2). Taki cy4acHi metogu, sk mynstunnexcHa MNP i
metoz mac-cnektpomeTpii (MALDI-TOF MS) matoTb BUCOKY
YyTNMBICTb | € NEPCNEKTUBHUMY, ane iXHa JOCTYMHICTb
obmexena [17].

OTxXe, BU3HAYEeHHs KOHKPETHOTO 36YAHUKA reHiTanb-
HWX BUPa3ok nepeabavae 30ip aHaMHe3y, isn4HMI ornsg
nauieHTa, BUBYEHHSI KMiHIYHOI KapTUHW Ta pe3ynbTaTiB
nabopaTopHUX JOCHIMKEHb.

06roBopeHHs

Ekcneptu BOO3 ocobnusy yeary npuainsioTb NUTaHHSM
eeKTMBHOrO yNpaBniHHS Ta NikyBaHHS 3aXBOPOBaHb, LLO
nepefatTbCsl CTaTEBUM LUMSAXOM, 30KpEMa BMPa3KOBWX
YPaXeHb reHiTanin Ta aHopeKTarnbHOi 30HW. Y pekomeHza-
uisix BOO3 BpaxoBaHO pi3Hi iarHOCTUYHI MOXMMBOCTI Ta
06MeXeHHs1, 3anpONOHOBAHO THYYKi MiAX0AM 3aNexHO Bif
HasiBHWX pecypcis [18].

[ns perioHiB, ie MOnekynspHi TeCTU 4u nabopaTopHi
MoxnmBocTi obmexeHi, BOO3 pekomeHaye 3actocoByBaTh
CVYHOPOMHe MiKyBaHHs, LLIO A€ 3MOry po3rnoyaTtyi Tepanito
y LeHb 3BepHeHHs nauieHTa. Llen nigxig € ocobnuso
aKkTyanbHUM Ans 3anobiraHHs NOLUMPEHHHO iHdekLii Ta
3MeHLUEHHsI pU3NKy ycknagHeHb. BTim, y perioHax, ae
pesynsTaTit TECTYBaHHS MOXHa OTPUMAaTK B [ieHb 3BEp-
HEHHS1 3aBASAKM JOCTYMHOCTI Cy4acHoro nabopartopHoro
obnafHaHHs, 3aCTOCOBYKTb NEPEAYCIM MONEKYNspHy
aiarHocTtuky. TecTyBaHHsi Be3nocepenHbO Ha Micli Ha-
JaHHs MeguyHoi gonomork (point-of-care testing) € Lwe
O[IHUM eChEKTUBHUM IHCTPYMEHTOM, SIKUI A€ 3MOTY TOHYHO
BM3HAYNTK ETIONOrit0 3aXBOPHOBAHHS Ta MPU3HAYMTH Cre-
L1divHe nikyBaHHS.

CWHAPOMHWIA NigXid, XOd i € MOXNWBOIO ansTepHaTu-
BOIO, KOINW pecypcy 0bmMexeHo, Mae nesHi Hegoniku. OguH
i3 HUX — OPIEHTOBAHICTb LIbOr0 MiAXo4y Ha NikyBaHHS TifbKu
KMIHIYHO BUP@XEHNX CUMMTOMIB, @ BE3CYMNTOMHI XPOHIYHi
cTaTeBi iHeKLil MOXYTb 3anuLuaTucs Henomivenumu. Lie
CMPUYMHSE TPUBANY NEPCUCTEHLIO iHGEKLiNHOro npoLecy
Ta MigBLLYE PU3NK PO3BUTKY XPOHIYHWX YCKNaAHEHb.

Anroputm, 3anponoHoBaHuii BOO3, nponoHyemo
JeLlo yOOCKOHaNMUTU LUMSXOM [0AaBaHHA 0BCTEXEHHS
ANS BUSIBNEHHS MOXNMBUX BE3CUMMTOMHNX XPOHIYHMX
yporeHiTanbH1X iHPEKLIN, e Lie TUTaHHA € aKTyarbHAM
ANS CyyacHux peanin Ykpainu.

AnroputM nepegdadae nocnigoBHe OLiHIOBAHHS MOX-
NUBOCTEN ANs AiarHOCTVKMW Ta NiKyBaHHS NALEHTIB i3 CUMM-
TOMamu reHiTanbHoi BUpasku (puc. 1). Ha nepomy etani
BW3HA4atoTb, YN JOCTYMHI MOMEKYNspHi TECTM, 30Kpema
NAAT i [MP. Akwwio Taki TeCTV 4OCTYNHI, 30iACHI00TL AOCHi-
[PKEHHS, 1 pe3ynbTaTyi MOXHa OTPUMATK B A€Hb 3BEPHEHHS.
FAKLLO pe3ynbTaT NO3UTUBHWIA, NPU3HaYatoTb BiAMOBIAHE fi-
KyBaHHS1. Y pasi, Konu pe3ynsraTv TeCTYBaHHS He AOCTYMHi
ofpasy, CMHAPOMHE JikyBaHHs Moxe DyT1 3acTOCOBaHe ik
TUMYaCOBWI MiAXiA A0 Yacy OTPUMAHHS PesynsTaTis.
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MauieHT i3 cumnToMamm reHitTanbHoi BUpasku / epoaii

Ta NpUNYLLEHHSIM NPO MOXJIMBY XPOHi4YHY 6e3CMMNTOMHY yporeHiTanbHy iHdekLito

Tak

v

(Hanpuknag, NAAT, MNJ1P)

Pecypcy Ta MOXIMBOCTI Ansi MONEKYNSPHUX aHaniaiB)

BukoHaTu Tect

Pesynbratu gocTynHi
B TO CaMui [ieHb?

/

Tak

\4

( Y1 noanTUBHWIA TECT?

Tak

i

Hi
\ 4

MoxnmBocTi nabopatopHoro 06CTEXEHHS 0OMEXEH
abo BOHO He[oCTynHe

€3VKynsApHa BUpa3koBa BMCUNKa
abo peunans

Bupasku Ha Tomy camomy MicLj

B aHaMmHesi?

B
Hi

Tak

HenasHe nikyBaHHs cucinicy Tak
B aHamMHesi
(32 octaHHi 3 micsiLi)?

[

f

\ 4 \ 4

3aI'IpOI'IOHyBaTVI TeCTyBaHHA

Ha CyMyTHIO XPOHIYHY yporeHiTanbHy iHekLito 6e3 cumnTomia

Hi
C Y nosnTmBHMIA TECT? )—;

Tak
KoHTponb echekTBHOCTI MikyBaHHS
yepes 1 TukKOeHb
) 4 v ) 4
( [MponoHyBaTty TecTyBaHHs Ha BIJT Ta cudinic, a Takox iHLLi NpodinakTuyHi nocnyrm

)

Puc. 1. AnropuTm KriHi4HOTO NiaXody A0 NaLEHTIB i3 cMMNTOMaMM reHiTanbHOT BUpa3ku / eposii Ta npunyLLEHHSIM NP0 MOXIMBY XPOHIYHY 6E3CMMNTOMHY yporeHiTanbHy iHekLito.

Konu monekynsipHi TeCTv HedOCTYMHi, KMiHIYHWA NigXig
nependayae OLiHIOBaHHS TUMOBMX CUMMTOMIB, LLO XapakK-
TepHi Ans iHdekuii, Ta 36ip aHamHesy. AKLLO cuMnToMaTika
[ae niacTasy 3pobuTy BUCHOBOK NMPO MOXIMBY €TIONOito,
npu3HayatoTb NiKyBaHHSA BiAMNOBIAHO A0 NONEpeAHLOro
diarHosy. Y Bunagkax, Konu Taki 03Haku He BUSIBIEHO,
ZOLMBHUM € CUHAPOMHE NiKyBaHHS, LLIO BPAaXOBYE MOXIUBI
30YHVKW Y KOHKPETHOMY PETiOHi CBITY.

3anopisbkuit MeanyHMIA XypHan. Tom 27, Ne 3(150), TpaBeHb - yepBeHb 2025 p.

Pa3om i3 TM, TeCTyBaHHS Ta nikyBaHHS CNpsIMOBaHi He
NWLLIE Ha AiarHOCTUKY OCHOBHOTO 3aXBOPIOBAHHS, ane 1 Ha
BWSIBITEHHSI CYMyTHIX XPOHIYHNX YPOTEHITaNbHNX iHKDEKLi,
LLIO MOXYTb MaTi 6e3cMNTOMHMIA Nepedir, ane CNpUYMHATI
TSOKKi YCKMaZHEHHS!, SIK-0T 3anaribHi 3aXBOPHOBaHHS OpraHiB
maroro Tasa Ta 6e3nnigas. 3aBasku BUKOPUCTaHHIO Mone-
KynsIpHOO TECTYBaHHS a0 iHLLOTO TOYHOrO AiarHOCTUYHOMO
IHCTPYMEHTY XPOHIYHi CynyTHi yporeHiTanbHi iHpeKLii MoX-
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Ha BUSIBUTU i1 ehekTUBHO BunikyBaTy. Lii 3axoam cnpusiotb
3MEHLLIEHHIO MOLUMPEHOCTI WX iHDEKL|i Cepe HaceneHHs.
Bkpai BaxnuBmM € KOHTPOMNb ePeKTUBHOCTI Tepanii Yepes
TWKAEHb NICMS 3aKiHYEHHS NiKyBaHHS.

Kpim Toro, pekoMeHA0BaHO [OAATKOBO 06CTEXyBaTH
nauieHTiB Ha BIJT Ta iHwWi iHcekuii ans cBoevacHoro Bu-
SIBMEHHS CymMyTHIX CTaTeBUX 3aXBOPHOBaHb i 3anobiraHHs
X NOLUMPEHHIO.

Llei anroput™ aae 3mory 3abe3neunTu CBOeYacHy
[OMOMOry navujieHTam, aganTye Migxoau Ao pearnbHUX
MOXIMBOCTEN MEOUYHUX 3aKMNagiB, CNPUSE MigBULLEHHIO
AKOCTi AiarHOCTWKM Ta NiKyBaHHS ypOreHiTanbHUX iHeKLin.

[Opyrit Heponik CMHOPOMHOTO NiKyBaHHS nonsrae B
TOMY, LLO BOHO YacTO BKIIOYAE HaaMIpHE BUKOPUCTaHHS
aHTUBIOTMKIB, HaBITb KOMW X 3aCTOCYBaHHSI HELOLLMBHE,
Hanpvknag, npu HeBU3HAYEHWX BiPYCHUX TEHITaNbHUX
Bupaskax. Lle ictotHo ycknagHioe npobnemy noLumpeHHs
aHTUMIKPOOHOI peancTeHTHocTi [19]. BupilueHHo Lboro
MUTaHHS MOXeE CMPUSTV PO3POBNEHHS eheKTUBHOI BaKLIHM
NPOTY HANMOLUMPEHILLOT NPUYMHN TeHiTanbHUX BUPA30K
— BipyCy NpOCTOro reprecy, a Takox NPOTU BEHEPUUHOI
niMcporpaHynLoMu.

[Monpw akT1BHI 3ycunns HaykoBLIB i hapMaLEeBTU4HNX
KOMMaHil y LbOMy HanmpsiMi, JOCi HEMA€E MiLeH30BaHO|
BaKLMHW NPOTW BIpyCy MPOCTOrO reprecy Ta BEHEPUYHOI
nimdorpaHynbomu. BTiM, HOBMIA eTan y OOCRImKEHHSAX
BaKLMH NpPOTU BipyCy MPOCTOrO repnecy NoB’si3aHun i3
NEPCMNEeKTUBHUMU iHHOBALSIMU TakuX BiOTEXHOMOTIYHNX
komnaHin, sk Moderna ta BioNTech. ®axiBLi Lyx komnaHin
3AINCHIOKTb AOCNIMKEHHS, L0 MatoTb Ha METi CTBOPEHHS
MPHK-BaKLUWH HOBOTO MOKOMIHHS, 3AaTHUX 3a0e3nequnTy i
TepaneBTUYHWI, | NpodinakTYHU edbekTin. TepaneBTny-
Huih npenapat MPHK-1608 Big Moderna Bxe gocsr apyroi
¢haa kniHiYHMX BUNpOBYBaHb, a NPOoinakTU4HUIA Npenapat
BioNTech, wo orpumas Ha3By BNT-163, nepebysae Ha
MoYaTKoBI cTagii focnimkeHs [7].

OnuH i3 HaNnepcnekTUBHILLIMX HanpsMIB NikyBaHHS
BIPYCHWX iH(DEKLi i — BUKOPUCTAHHSA NepefoBMX reHeTuy-
HUX TexHonori, sik-o1 CRISPR/Cas9. Lis pesontouiitHa
TexHonorig fae 3Mory Hauintoatucs Ha BipycHy [HK,
Lo nepebyBae B NaTeHTHOMY CTaHi B HEPBOBYWX FaHITIisX,
i BupansTv abo iHakTuByBaTw ii. Takwit nigxig mae no-
TeHUian, 3aBasku SKOMY MOXIMBE NOBHE OAYXKaHHS Bif
reprnecBipyCHOI IHGEKLT, OCKINbKW BiH CPUSIE YCYHEHHIO
NaTEeHTHWX BIPYCHWUX pe3epByapiB, Ski TPaAULiHI aHTWBI-
PpyCHi npenapaTi He MOXyTb 3HWLLMTW. [onpu Te, Lo Len
meToA nepebyBae Ha CTagil JOKMiHIYHMX BUNpOBYBaHb, 1010
pesynbTaTyi BXe BBaXaKTb NEPCMEKTUBHUMM AN MiKyBaHHS
XPOHIYHMX BIpyCHYX iHcpekwii [20].

Y pocnigXeHHi, Wo cTocyBanocs po3pobneHHs
BakumHu npotu Chlamydia trachomatis, A. L. Collar et
al. BMKOpMCTanu TEXHOMOrito BipyconomibHMX YacTUHOK
(VLP) i 6akTepiochara MS2 ans CTBOPEHHS BaKLMHM MPOTU
BapiabenbHoro fomeHy 4 Ginka 30BHiWHL0i MembpaHu Ct
(MOMP-VDA4), sikuid MiCTUTb KOHCEPBATUBHUI HENTPaniay-
tounii eniton TTLNPTIAG. AdpiHHWi BiGip i pekombiHaHTHe
eKcnpecyBaHHs enitonis Ha nnatgopmi MS2 VLP nokasanu
MOTeHUjian uux NenTuaiB sk iMyHOreHHUX KaHAWAaTIB Ans
BaKUMHW. IMyHisauis uumm VLP 3abesneumna 3axucT Big
iHbeKLUii B Mogeni Ha MyLax, Lo CBiAYUTb MPO Neperek-
TUBHICTb BYKOPUCTaHHS KOPOTKWX NENTUAHWX ENiTONIB A1
CTBOPeHHs BakuymHM npotu Chlamydia trachomatis [21].
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Y pocnimxeHHi, wo 3aincHue Taylor B. Poston, Ha
MOZ€ENi Ha TBapWHax i 3a pesynsratamu aHanisy enige-
MIONOMYHUX JaHMX MOKa3aHO: MPUPOLHWIA IMYHITET MOXe
3abe3neunTi YacTKoBWiA abO KOPOTKOYACHWIA CTEPUII3Y-
BanbHUA IMYHITET. BaxknuBy porb Yy 3axucTi Bif iHdeKwii
BigirpaoTb T-kniTuHK 4 (CD4), 3okpema Th1 i Th1/17,
O NpoaykyloTb ramma-iHtepdepoH (IFNy), ski MoxyTb
CWHEepryBaTi 3 OncoHoMaroLMTo30M, OnocepeakoBaHUM
aHTuTinamu. Lli pesynsratv cnpusinm po3pobneHHIo BakLmH,
LU0 Nepeabdayarno pavioHanbHWiA Niaxia; HeLoAaBHO 3aBep-
LUEHO KIiHIYHI BUNpobyBaHHs nepLuoi dasu [22].

OTXe, YCYHEHHS HeAoniKiB CUHAPOMHOIO NiKyBaHHS
MOXIIMBE LLNSIXOM YAOCKOHANEHHS AiarHOCTUYHMX MigXOAiB,
BMPOBaKEHHS HOBITHIX TEXHOMOTi NiKyBaHHS, a TaKoX
po3pobneHHs BakuyH. Lli 3axoam 3mMeHLwaTtb HeobXigHICTb
B aHTWGIoTMKOTEpaNIi Ta NoKpaLLaT epeKTUBHICTb Teparnii
naLlieHTIB i3 reHiTanbHOK BUPAa3KkoBOK XBOPODOOK Ta Cy-
MyTHIMK XPOHIYHUMI BE3CUMNTOMHMI YPOreHITanbHUMM
iHCbeKLisMM.

BucHoBKH

1. Cepep eTioNoriYHMX YUHHWKIB reHiTanbHOI BUPa3ko-
BOi XBOpPOOW NpOBIAHY pOrb BidirpatoThb BipyCH NPOCTOro
repnecy nNepLLIoro Ta Apyroro TUNIB, a TakoX NoeaHaHe iHgi-
KyBaHHs HumK. Lli BigomocTi cBigyaTh npo 3MiHy CTPyKTYpU
30yIHVKIB 3aXBOPIOBAHHS Ta NATBEPAKYIOTb aKTyamnbHICTb
AocnimkeHb, CNPSIMOBAHUX Ha NOrNMBNeHe BUBYEHHS na-
TOreHe3sy repneTuyHMX iHGheKLin.

2. 36YaHMKM LaHKpoigy Ta AOHOBaHO3Y, sIKi paHille
BBaXXanu OCHOBHUMW MPUYMHAMU PO3BUTKY FeHITarnbHOI
BMPa3KOBOI XBOPOOW, BTPATUIN CBOK 3HAYYLLICTb, HABITh
Yy perioHax i3 BUCOKOK EHAEMIYHICTIO Lnx iHdekuin. Lie
CBIiAYNTb NPO NO3WUTVBHWIA BNMWB rmobanbHUX npodinak-
TUYHWX 3aX04iB, ane pa3oM i3 TUM JOLNbHAM € NOCTINHMIA
MOHITOPVHT 4115t BUSIBNEHHS HOBUX MOXIMBUX MaTOreHiB.

3. Heponikn 4miHHOrO nigxody 40 CUHAPOMHOIO NiKy-
BaHHsI 3aMpOMNOHOBAHO YCYHYTY LUMSIXOM YAOCKOHANEHHS!
JiarHOCTUYHNX METOAIB, LLIO AaAYTb 3MOTY HE NNLLE BYaCHO
Ta TOYHO ineHTudikyBaTy 30yAHUKN HE NULLE reHiTanbHoT
BMPa3KkoBOI XxBOpobu, ane i cynyTHiIX 6€3CMMNTOMHNX
XPOHIYHUX ypOreHiTanbHuX iHcpekwi. Takui nigxig cnpusie
6inbl edekTMBHOMY Ta LinecnpsiMoBaHOMY JiKyBaHHHO,
nig yac sikoro Gyae B3SATO 0 yBaryt KOMMAEKCHY ETionorito
3aXBOPHOBaHb.

4. NepcnekTUBHUM € PO3POBNEHHS BaKLUMWH, L0
CTPUSTUMYTb BUPOGNEHHIO TPUBANOrO iMYHITETY NPOTH
OCHOBHWX 36YAHVKIB reHiTanbHUX iHeKLii, 30kpema BipyciB
MPOCTOrO reprnecy Ta BEHEPUYHOI NiMdporpaHynboMu. 3a-
CTOCYBaHHS TaKvX BaKLWH MOCUMNTb 3aXVCT HACENEHHS Bif,
iH(EKLIN, CNPUATAME 3MEHLLEHHIO YaCTOTW peLuanByBaH-
HS1, @ OTXKE 3MEHLUNTb HABAHTAXEHHS HA CUCTEMY OXOPOHM
300poB’s. Kpim Toro, Lie 4acTb 3Mory L0 3MEHLUMTY po3-
BWUTOK @HTUMIKPOBHOI PE3UCTEHTHOCTI, OCKINbKN OOMEXNTH
notpeby B TpMBaNoOMy 3aCTOCYBaHHi aHTUBIOTUKIB y Mexkax
CWMHAPOMHOTO MiXogy.

MNepcneKTBU NOAAALLLIMX HAYKOBUX AOCAIAKEHB Nepes-
6a4aloThb yAOCKOHANEHHS METOAIB PaHHBOI AiarHOCTUKY Ta
eeKTUBHUX TepaneBTUYHIX CTpaTerii Ans NikyBaHHs Ta
npodinakTKW iHiKyBaHHS Bipycamn NpOCTOro repnecy
MepLUIOoro i Apyroro TWNis, 30KPeMa LUSXOM CTBOPEHHS
BakUuH. BpaxoBytoun BTpaTy 3HauyLLOCTi LIaHKpoidy Ta
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[OHOBaHO3Y, BXKNMBUM € MOHITOPUHI HOBMX MOXMMBMX
naToreHIiB reHiTanbHOI BYPa3koBoi XBopoOu. Kpim Toro,
MepCrnekTMBHUM HanpsMOM € po3pobka AiarHOCTUYHMX
anropuTMia Ans ineHTudikawii 30yaHVKIB reHiTanbHoi Br-
paskoBOi XBOPOOM Ta CYNyTHIX XPOHIYHNX YPOreHITanbH1X
iHbekuin. Lli 3axooun cnpustumyTb nepcoHanisavii Tepa-
NEeBTUYHYMX NiAXOAIB.
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The aim of the study is to demonstrate the difficulties in instrumental diagnosis of acute respiratory distress syndrome (ARDS)
in a patient with coronavirus disease (COVID-19) in the presence of certain clinical signs of its development and progression.

Results. We present a case of severe COVID-19 in a 79-year-old unvaccinated patient with comorbidities (stage Il hypertension
and psoriasis). The diagnosis of COVID-19 was confirmed by RNA detection with PCR; treatment was in accordance with the
Order of the Ministry of Health of Ukraine No. 762. On the 3rd day of the disease, despite the presence of physical signs such as
shortness of breath in the lower parts of the lungs and dry rales, as well as oxygen dependence, no pathology was detected by
X-ray. The coronavirus disease course worsened during the period of hospital treatment, which was manifested by an increased
supplemental oxygen requirement and the need to enhance the oxygen level and its partial pressure.

On the 9th day of hospitalization, the patient was transferred to the intensive care unit. Instrumental imaging methods (radiography
and ultrasound examination of the lungs) were repeated, showing left-sided interstitial edema of the lung parenchyma with the
formation of superficial consolidations, that progressively worsened. That same day, acute myocardial infarction was diagnosed.
The level of consciousness decreased to 9 points on the Glasgow Coma Scale due to hypoxia, necessitating the patient’s transfer
to mechanical ventilation. On the 24th day of hospitalization, the patient died due to the development of severe ARDS and acute
myocardial infarction.

Conclusions. This clinical observation of an ARDS case in a patient with COVID-19 indicates that the emergence of this complication
might occur without the typical radiological and sonographic signs of infiltrative lung injury. Alternatively, this could be attributed to the
limitations of the equipment employed, while, conversely, the clinical manifestations might be influenced by the pathophysiological
characteristics of ARDS development, prompting researchers to identify its distinct subphenotypes.
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Bunapok roctporo pecnipaTopHoOro AUCTpec-CUHAPOMY, LLLO NporpecyBas,
Yy XBOpOi Ha KopoHaBipycHy xBopo6y (COVID-19) Ta TpyAHOLLi HOrO NIATBEPAXKEHHSA
iHCTPYMEHTaAbHUMM MeToAAMU AiarHOCTUKH

B. B. Uepkacbkui, K. B. KanawHuk, 0. B. PA60oKoHb

Merta po60Tu - onucaTyt TpyaHOLLi IHCTPYMEHTaIBHOI iarHOCTVKM FOCTPOro pecnipatopHoro auctpec-cuiapomy (MPOC) y navieHTku
3 KOpoHaBipycHoto xBopoboto (COVID-19), y sikoi Bynu KNiHiYHI 03HaKM NOTO PO3BUTKY Ta NPOrPECYBaHHS.

Pesyabtati. HaBegeHo Bunagok tsixkoro nepebiry COVID-19 y 79-piyHoi HeBaKLMHOBaHOI nawjieHTkM 3 koMopbiaHoto naTo-
norieto (rinepToHiyHa xsopoba Il cTagii Ta ncopias). fiarHoz COVID-19 nigTBepmkeHo wnsxom BuseneHHs PHK metogom
noniMmepasHoi naHuoroBoi peakuii. JlikyBaHHa npuaHaveHo BignosigHo o Hakady MO3 Ykpaiku Ne 762. Ha Tpetio foby
XBOPOOM, HE3BAXKAKUM Ha HASIBHICTb TakuX (isnkanbHUX 03HaK, Ik 0CMabneHHs OuXaHHs y HKHIX Bigdinax, cyxi xpunu 1a
KMCHEBA 3amnexHiCTb, NATOMNOriK0 PEHTIEHONOrYHO He BUsBNEHO. Mepebir kopoHaBipycHOi XxBOpoOM 3a nepioa NikyBaHHS B
CcTaLioHapi noripLuyBaBcs: NoCcUntoBanacs KMCHeBa 3anexHiCTb, NauieHTLi HeobxigHe 6yno 36inbLEeHHSs KiNbKOCTi KUCHIO Ta
110ro napujianbHoi YacTku.

Ha peB'atuii feHb rocnitaniayii nauieHTKy nepeBeni 4o BinAineHHs aHecTesionorii Ta iHTEHCUBHOI Tepanii. 3AiNCHUM 06CTeXeHHs
3 MOBTOPHYM 3aCTOCYBaHHAM iHCTPYMEHTaIbHIX METOZIB BisyanisaLlii (peHTreHorpadisi Ta ynbTpasBykoBe [OCTMKEHHS ereHb). Y
pe3yrnbTaTi BUSIBNEHO iHTEpCTULIanbHWiA Habpsik napeHxiMu nereHi 3niea 3 hopMyBaHHsSIM NOBEPXHEBMX KOHCOMAALIN, O Haaani
nornubunucs. Toro camoro AHS B NaLiEeHTKM AjiarHOCTOBaHO rocTpuid iHhapKT Miokapaa. PiBeHb cBigoMocTi 3Hu3uBcs go 9 6anis
3a LKanot KoM [Masro Ha GhoHi MNOKCil, LLO CPUYMHIIO NepeBefeHHs NaLiEHTKN Ha WTYYHY BEHTUNALLIO NnereHb. Ha aBapusTb
YeTBEPTUIA A€Hb rocniTanisalii xeopa nomepna vepes possutok MPLC i rocTporo iHbapkTy Miokapaa.

BucHoBku. HaBegeHe kniiyHe cnocTepexerHs po3sutky MPOC y xBopoi Ha COVID-19 nokasano: ue ycknagHeHHs Moxe He
CyNPOBOXKYBATUCS KMACU4YHUMWN PEHTFEHONOTYHUMK Ta COHOrpadiyHNMK O3HaKaMK IHINBTPATUBHOTO YPaXeHHs nereHb. 3
opHoro Boky, Lie MOXXHa MOSICHATW HEA0CKOHANICTO BUKOPUCTAHOrO 06naaHaHHs; 3 iHLLIOro BOKy, Taki KNiHiYHI NposiB1 MOXYTb ByT1
cnpuymHeHi natodisionorivHummn ocobnmeoctamu possutky MPLC, | ToMy HayKoBLIi pO3pi3HsitoTL oro cybeHoTMnu.

© The Author(s) 2025. This is an open access article under the Creative Commons CC BY 4.0 license
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The WHO officially announced the end of the novel coro-
navirus disease (COVID-19) pandemic on 5 May 2023 [1].
In less than 5 years, more than 704 million people have
contracted the disease, of whom more than 7 million have
died [2]. The clinical manifestations of this disease are
quite diverse, and its complicated course can lead to the
development of vasculopathies, thrombotic lesions, severe
respiratory failure, and death [3,4]. Aimost 20 % of patients
with COVID-19 developed acute respiratory distress syn-
drome (ARDS). The majority of patients admitted to anes-
thesiology and intensive care units (ICUs) demonstrated
bilateral lung tissue infiltrates with frosted ground-glass
opacity and oxygenation indexes (PaQ,/ FiO,) of <200 [5].

At the same time, the signs of severe lung damage
among patients with COVID-19 exhibited unique charac-
teristics and individual variability [6]. The development of
hypoxemia could be accompanied by significant dyspnea
and high respiratory rate, or vice versa, with respiratory rate
remaining largely unchanged, and hypoxemia described
as “quiet” or “happy”. Blood gas analysis in some patients
revealed a combination of hypoxemia and hypocapnia, and
in others, hypercapnia was an integral part of the patholog-
ical process [7,8].

Gattinoni L. et al. (2020) were the first to highlight
that in certain COVID-19 patients, severe hypoxemia
was associated with the presence of only subpleural and
peribronchial infiltration, in contrast to patients exhibiting a
typical pulmonary parenchymal ground-glass opacification
with dorsal consolidation or atelectasis. Based on these
and other clinical variables, the authors have identified
two heterogeneous phenotypes of ARDS, namely L type
and H type, complicating the course of this disease [9,10].

Though the validity of these respiratory phenomena
in COVID-19 remains a subject of extensive debate [11],
we decided to present a description of the clinical case
encountered directly in our clinical practice.

Aim
The aim of the study is to demonstrate the difficulties of in-
strumental diagnosis of acute respiratory distress syndrome

in a patient with coronavirus disease in the presence of
certain clinical signs of its development and progression.

Materials and methods

The clinical case of severe ARDS and the possibilities of its
diagnosis in a 79-year-old patient with COVID-19, who was
treated at the Municipal Non-Profit Enterprise “Zaporizhzhia
Regional Infectious Clinical Hospital” of the Zaporizhzhia
Regional Council from 30.12.2023 to 25.01.2024, was
analyzed. The diagnosis of COVID-19 was confirmed by the
isolation of RNA-SARS-CoV-2 from nasopharyngeal mucus
by polymerase chain reaction (No. 655033). The examina-
tion and treatment of the patient met the requirements of
the current protocol on “Provision of medical care for the
treatment of coronavirus disease (COVID-19)" approved
by the Ministry of Health of Ukraine No. 762 of 02.04.2020,
as amended [12].

To assess the severity of infiltrative lung changes in
the treatment dynamics, in addition to chest X-ray, lung
ultrasound (LUS) was performed using an expert-class
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ultrasound machine GE LOGIQ P9 (USA) with a modi-
fied “Abdominal cavity” preset to better visualize artifacts
from the pleura and pulmonary parenchyma. LUS was
performed by PhD K. V. Kalashnyk, Associate Professor,
at the Department of Infectious Diseases according to
the protocol [13].

Case report

A79-year-old patient B. was admitted to the infectious hos-
pital on 30.12.2023 (the 3rd day of iliness) with complaints
of fever up to 37.8 °C, general weakness, dry cough and a
sensation of breathlessness triggered by physical activity.

Her medical history revealed that she had never been
vaccinated against COVID-19. According to the medical
record analysis, comorbidities included stage Il hypertension
and psoriasis.

Examinations upon hospitalization (day 3) revealed a
need for supplemental oxygen, namely, blood oxygen satu-
ration was 92 % with a respiratory rate of 18 per minute.
Lung auscultation revealed difficulty breathing and moder-
ately diminished breath sounds with scattered dry rales in
the lower fields. Ventilatory support at an oxygen flow of up
to 10 L/minute by nasal prongs maintained a blood oxygen
saturation level (Sa0,) of at least 96-98 %.

Based on the patient’s clinical and anamnestic data,
a preliminary diagnosis was made: “Coronavirus disease,
moderate severity (Cito Test Covid-19 Ag — positive).
Community-acquired pneumonia? Grade Il hypertension.
Psoriasis”. The diagnosis was later confirmed by polymer-
ase chain reaction.

However, chest X-ray showed no infiltrates in the lungs
on the day of hospitalization (Fig. 1).

In the specialized infectious department, the patient
received therapy in accordance with the current protocol.
During the disease course, the patient persistently experi-
enced dyspnea during physical exertion. On the 5th day of
hospital treatment, the patient exhibited emotional distress,
anxiety, and an agitated behavioral pattern accompanied by
delusional thoughts. The sensation of breathlessness inten-
sified. The patient's Sa0, reached 92 %, with a respiratory
rate of 22—24/minute after oxygenation with a fraction of up
to 60 %. Lung auscultation revealed rhythmic breathing and
moist crackles over the lower pulmonary fields. At the same
time, rhythmic heart activity was noted with a heart rate of
69/minute, blood pressure was 140/80 mm Hg.

Ventilatory support was continued through a non-re-
breather mask with a reservoir bag at flow rates approaching
10-12 L/minute, which led to an elevation in Sa0, to 98 %.
Nevertheless, the patient’s respiratory rate remained in the
range of 20-22/minute.

Subsequently, on the 9th day of inpatient treatment, the
patient’s level of consciousness decreased to 9 points on
the Glasgow Coma Scale, necessitating tracheal intubation
and the initiation of mechanical ventilation. The O, fraction
was 95 % on mechanical ventilation, and the patient's Sa0,
was 94-95 %. Lung auscultation revealed diffuse moist
rales. On the 9th day of inpatient treatment (the 12th day
of illness), diagnostic imaging of the lungs, including chest
X-ray and LUS, identified only infiltration in the left lower lobe
and superficial consolidation of the lung parenchyma in the
left subclavian region, respectively (Fig. 2). Consequently,
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Fig. 1. Chest X-ray of the 79-year-old patient B., on the day of admission to the infectious hospital.

Fig. 2. LUS on day 9 of COVID-19.
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given the clinical dissociation between respiratory symptoms
and radiological evidence of lung injury, the possibility of
pulmonary embolism in the woman was considered.

That same day (day 9 of inpatient treatment), the
patient's COVID-19 course was aggravated by the deve-
lopment of acute myocardial infarction affecting the septum
and apex of the heart. The electrocardiogram showed sinus
tachycardia with a heart rate reaching 106 bpm and signs
of focal injury to the septum and apex of the heart; troponin
| level was 2.48 ng/ml. Anticoagulant therapy was adjusted
according to the relevant protocol.

Nevertheless, the patient’s condition continued to de-
teriorate. The oxygen fraction administered to the woman
on mechanical ventilation varied dynamically, reaching
90-100 % in the final 7 days of her life (Table 1).

Despite the progression of acute respiratory failure
signs. on the 19th day of hospital treatment (the 22nd day
of iliness), no corresponding significant worsening was
observed on imaging in the patient with COVID-19. Thus,
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according to the chest radiography results, only signs of
left-sided multisegmental pneumonia remained (Fig. 3A),
and the LUS results indicated increased left-sided infiltra-
tive alterations in the lower-basal regions of the pulmonary
fields, with the development of significant consolidation and
the presence of pleural effusion (Fig. 3B).

On the 24th day of inpatient treatment (the 27th day of
illness), amid progression of cardiovascular and respiratory
failure with a radiological picture revealing only congestion
in the pulmonary circulation and severe consolidation in the
lower lobe of the left lung (Fig. 4), the patient died.

Apathological examination was conducted to determine
the underlying cause of the patient’s death. The analysis
identified a progressive exacerbation of respiratory failure,
accompanied by clinical manifestations consistent with a
progressive increase in ARDS. Post-mortem examination
revealed the following macroscopic findings: bilateral
subtotal viral large-focal consolidating pneumonia affect-
ing segments [lI-X of the right lung and segments IV-X
of the left lung, with features indicative of adult ARDS as
well as acute transmural anterior septal infarction of the
left ventricular myocardium, 3.5 x 2.0 x 2.0 cm in size.
No morphological evidence of pulmonary embolism was
identified during the autopsy.

Discussion

This study presents the clinical case of the 79-year-old
female patient diagnosed with COVID-19, admitted to the
infectious hospital on the 3rd day of iliness. The patient
presented with symptoms including hyperthermia (up to
37.8 °C), general weakness, dry cough, and exertional
dyspnea. Notably, a dissociation between clinical symptoms
and radiological findings was observed from the moment of
hospital admission, with no pathological changes detected
on chest radiography despite reduced oxygen saturation
(Sa0, 92 %) and reported shortness of breath (the respira-
tory rate was 18/minute).

It is known that the severity of clinical manifestations
associated with COVID-19 is influenced by a combination of
disease-specific progression patterns and individual patient
characteristics, including age, pre-existing comorbidities,
and other factors. The infection caused by the SARS-CoV-2
induces distinctive pathophysiological alterations, which
establish novel interaction paradigms among gas exchange,
pulmonary mechanics, clinical symptoms, and findings of
instrumental imaging techniques [8,9].

In May 2020, L. Gattinoni et al. theoretically identified two
phenotypes (L and H) of lung damage that occurred among
patients with COVID-19 in cases of hypoxemic respiratory
failure. The L-type was characterized by focal subpleural and
peribronchial opacities detected by computed tomography,
indicative of high lung compliance, reduced elasticity, a
low ventilation-perfusion ratio, and limited responsiveness
to recruitment maneuvers. The features of H-type were
characterized by changes in classical ARDS, namely, signs
of diffuse pulmonary ground-glass opacification with dorsal
consolidation/atelectasis, severe hypoxemia, a significant
right-to-left shunt, low compliance, and good lung recruitment
capacity as assessed by computed tomography [6,9].

Based on the 2012 Berlin Definition, the internationally
recognized diagnostic criteria for ARDS in adults include the
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following: an early onset of respiratory system impairment
symptoms, occurring within 7 days from the initiation of the
underlying condition; the presence of bilateral lung infil-
trates on radiographic imaging, characterized by a “ground
glass” appearance, which cannot be attributed to acute left
ventricular failure or other concomitant pathology; the per-
sistence of hypoxic changes refractory to oxygen therapy,
as evidenced by an oxygenation index (PaO,/ FiO,) of less
than 300 mm Hg [14].

In conditions of limited resource availability, lung imag-
ing for oxygen-dependent patients with COVID-19 primarily
relies on chest radiography conducted using portable X-ray
equipment and LUS, the latter being recommended by the
WHO during the novel COVID-19 pandemic [15,16,17].

Nevertheless, studies have shown limited sensitivity of
chest radiography in detecting mild cases of COVID-19 or its
early developmental stages. Lung X-ray images frequently
fail to reveal infiltrative alterations, whereas computed
tomography scans are capable of identifying pathological
changes [18,19]. Acomparative analysis of the sensitivity of
lung imaging modalities, including ultrasound and radiogra-
phy, among patients with acute respiratory failure highlights
the superior efficacy of LUS, particularly in evaluating inter-
stitial pathology, opacities, and consolidations [18,20]. The
precise capabilities of lung ultrasound in the management
of COVID-19 have yet to be comprehensively defined [18].
Comparable to chest radiography, LUS is limited to evalu-
ating the condition of the lung parenchyma and lacks the
ability to assess the vascular structures within the pulmonary
microcirculation [21].

The novel coronavirus disease in oxygen-dependent
patients is accompanied by endothelial injury of the pul-
monary microcirculation vessels and the development of
in situ thrombosis. Thrombotic damage to the pulmonary
microcirculatory bed contributes to an increased dead
space effect, which, in conjunction with the development of
interstitial pulmonary edema and pathological right-to-left
blood shunting, results in severe hypoxemia in affected
patients [21].

Also, for a number of reasons, the assessment of
hypoxemia severity and its response to oxygen therapy in
patients not requiring mechanical ventilation is controversial.
For example, the calculation of such an indicator as the
oxygenation index is based on accurate measurements of
the oxygen partial pressure in arterial blood - PaO, and the
oxygen fraction in a breathing mixture - FiO,. In spontane-
ously breathing patients, FiO, is estimated using predictive
algorithms of oxygen delivery devices. Numerous studies
indicate that non-rebreather masks can deliver a FiO, rang-
ing from 60 % to 90 %, whereas standard face masks with
a rebreather mechanism provide a FiO, of approximately
40 % to 60 % [22]. It is believed that an oxygen flow rate of
10 L/minute results in an approximate 4 % increase in FiO,
for each additional liter of oxygen delivered [23]. Alterna-
tively, FiO, can be calculated by the formula:

estimated FiO, = FiO, of atmospheric air (e. g., 0.21) +
+0.03 x O, flow rate (L/min) [24].

In resource-limited settings, it is also problematic to
determine arterial PaO,, without which it is impossible to
calculate the oxygenation index as defined by the 2012
Berlin criteria for ARDS. In this regard, a modified version

3A

3B

Fig. 3. Chest X-ray (A) and LUS (B) of the 79-year-old patient B.
on day 19 of inpatient treatment.

Fig. 4. Chest X-ray of the 79-year-old patient B. on the 24th day of inpatient treatment
(the 27th day of illness).
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Table 1. Parameters of blood oxygen transport function in the 79-year-old patient B. and instrumental alterations in her lungs throughout the disease

progression

Vethocs of examinaton | 0ayofnpatet veament S20./FO. %
1 o7 51 190

Chest X-ray No pathology

Chest X-ray 9 Left-sided lower lobe pneumonia 95 100 95
LUS 9 Superficial consolidation in the axillary region on the left

Chest X-ray 13 Left-sided multisegmental pneumonia 97 40 243
LUS 13 Deep consolidation along the middle axillary line on the left*

Chest X-ray 19 Left-sided multisegmental pneumonia 93 90 103
Chest X-ray 25 Left-sided lower lobe pneumonia. Pulmonary congestion 88 100 88

*: limited examination due to the severity of the patient’s condition.

of the ARDS diagnostic criteria for countries with limited
resources was proposed in 2016 [25], which was subse-
quently approved at a consensus conference comprising
experts in resuscitation and ARDS in 2023 [24]. According
to these consensus guidelines [24], Sa0, can be used to
determine the oxygenation index in spontaneously breath-
ing patients if its value does not exceed 97 %. That is, it is
currently recognized that a Sa0,/ FiO, ratio of <315, with
Sa0, <97 %, can be used as a valid diagnostic criterion
for ARDS in adults.

In the case of our clinical observation, considering the
technical characteristics of the oxygen concentrator and
other equipment used to provide oxygen support to the
patient, the FiO, ranged from 50 % to 100 %, and the oxy-
genation index ranged from 190 % on the day of hospital
admission to 88 % during the final days of the patient's
life. Notably, neither chest radiography nor LUS revealed
characteristic features indicative of ARDS throughout the
hospital stay. That is why, given the dissociation between
the clinical symptoms of respiratory impairment and the
findings from instrumental lung imaging techniques,
the patient was diagnosed with a possible pulmonary
embolism, which was not substantiated by subsequent
pathological examination.

According to existing literature, in oxygen-dependent
patients diagnosed with COVID-19, pulmonary embolism
is identified in approximately 50 % of cases solely through
postmortem pathological examination [26]. Pulmonary
thromboembolism in patients with COVID-19 has no spe-
cific clinical symptoms that could be used to diagnose its
development. The clinical presentation of this complication,
on the one hand, may be asymptomatic or manifested
only by moderate dyspnea, but on the other hand, it may
be accompanied by obstructive shock and severe hypox-
emia [27]. Furthermore, the common clinical symptoms
of pulmonary embolism and ARDS in oxygen-dependent
patients with COVID-19 exclude clinical criteria from the
algorithm for the differential diagnosis between these con-
ditions [28]. In addition, there are currently no diagnostic
criteria for pulmonary embolism based on the analysis of
hemostatic parameters or other biological markers [27,28].
Itis widely considered that the best option for antemortem
diagnosis of pulmonary embolism is to perform multide-
tector computed tomographic pulmonary angiography in
patients with suspected pulmonary embolism [27]. This
imaging modality, when applied to COVID-19 patients,
is capable of detecting not only pulmonary embolism but
also pulmonary perfusion defects consistent with in situ
thrombosis [27].
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In the context of the presented clinical case, a
post-mortem pathological examination of the deceased
female patient revealed an absence of morphological
evidence indicative of pulmonary embolism. The primary
cause of her death was determined to be the progressive
course of COVID-19, exacerbated by escalating respira-
tory insufficiency and adult ARDS (macroscopic signs of
bilateral subtotal viral large-focal pneumonia affecting
segments IlI-X of the right lung and segments IV-X of
the left lung).

The observed discrepancies between clinical manifes-
tations and the diagnostic efficacy of two imaging modalities,
chest radiography and LUS, can be found in scientific
literature. Research suggests that in oxygen-dependent
patients with COVID-19, pulmonary thrombosis may devel-
op concurrently with the suppression of the compensatory
Euler-Liljestrand reflex, reactive hyperemia, and a redis-
tribution of pulmonary blood flow toward non-ventilated or
inadequately ventilated lung segments [29,30]. The predo-
minance of such pathogenetic mechanisms leads to severe
hypoxemia, the development of which is accompanied by
the appearance of only focal subpleural or peribronchial
ground-glass opacity detectable exclusively via computed
tomography. Furthermore, defects in pulmonary perfusion
can be identified only through multidetector computed
tomographic pulmonary angiography.

Conclusions

1. This clinical observation demonstrates the diagnostic
challenges associated with acute respiratory distress syn-
drome in patients with COVID-19 in low-resource settings,
where the clinical presentation may not fully align with
established diagnostic criteria.

2. The development of acute respiratory distress syn-
drome may not be accompanied by classical radiological
and sonographic signs of infiltrative lung disease. Such a
pathological pulmonary condition can be detected in vivo
only by computed tomography and multidetector computed
tomographic pulmonary angiography or be confirmed only
after autopsy, as demonstrated in the presented case report.

Prospects for further research. Further research should
focus on the possibilities of visualizing ARDS manifestations
using instrumental methods of examination (LUS) at the
patient’s bedside.
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IHTpaonepauinHe onpomiHeHHA TpaHCy3iMHOI €PUTPOLIUTAPHOI MacH
NPU TPAHCNAAHTALl YaCTUHU NEYiHKU BiA XXUBOTro POAMHHOrO AOHOpa

0. I. KoteHKo@AEF H, |. Mucunuyk®A-F, 0. C. Cinaeea®®E, B. M. BawuwuH®PE, H, K0. AuxoBuuHa®EC,

0. B. Wapanos®&¢, A, 0. MatBieHkiB©®®C, 0. 0. BakaHuueB®BCEF

MeaAnuHUI LIEHTP «YHIBEpCaAbHa KAiHika «06epir, M. KiiB, Ykpaita

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTaLis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

Merta po6ot — BUB4WTW pe3ynbTaTyt iHTpaonepaLiinHOro onpoMiHEHHS TpaHCy3iliHOT epuTPOLMTapHOT Macy Npu TpaHcnnaHTawji
YaCTUHM NeYiHKW Bif XMBOrO POAMHHOTO AoHOopa. Onucati KNiHiYHWIA BUNaAoK BUKOPUCTAHHS iHTpaonepaLinHoro OnpoMiHEHHS!
€pUTPOLMTAPHOI Macy Npu TpaHCMNaHTaLii YaCTWHM NEYIHKM Bif XMBOrO POAVHHOMO JOHOPA Y MawieHTa 3 renaToLentonsapHOL0
KapLMHOMOIO Ta OLHUTY e(PEeKTUBHICTb LibOro Miaxody Ans 3MEHLLEHHS nicnsonepawiiHnx yCKnagHeHb.

Marepianu i metopu. Y HaBegeHOMY KNiHIYHOMY BUNaAKY 3AIMCHEHO TpaHCNNaHTaLlito YaCTUHWU NEYiHKW NavieHTy 3 renatouernio-
NAPHOIO KapumHoMoto. [ig yac onepaTnBHOTO BTPyYaHHs Ans 3anobiraHHs BUHUKHEHHIO YCKNaAHEHb Bif MacuBHOI reMOoTpaHe-
ya3ii HyKOpIAHOT KPOBi BUKOPUCTAHO ayTOMOriYHy epUTPOLMTapHY Macy, SiKy nonepeaHso BigMUnmM 3a gonomoroto cell-saver Ta
onpomiHnv go3oto 50 Mp 3a 4ONOMOroH0 MiHIMHOMO NPUCKOPIOBaYa.

PesyAbtati. Y nicnsionepauiiiHomy nepiogi He 3adhikcoBaHO NPOSIBX FOCTPOI AnXasnbHOI HEAOCTATHOCTI, HE BUHWKNA notpeba B
kucHesiin Y CPAP-Tepanii. Y paHHbOMY nicnsionepauiiHoMy nepiofi He BU3HAYEHO MoKasaHHs A0 TPaHCAy3ii YyxopiaHoi epu-
TpouuTapHOi Macu. Y paHHbOMYy nicnsionepaviinHomy nepiogi He Byno nposiBiB ANCAYHKLIT TpaHCnnaHTaTy. Haneuwmii piseHb
MeYiHKOBMX MapKepiB NabopaTtopHO BU3HAYeHO Y Ni3HbOMY MicrnsionepaLinHoMy Nepiogi.

BucHoBKu. IHTpaonepaLjiHe onpoMiHoBaHHS TpaHCY3iNHOI epUTPOLIMTAPHOI MacK Npy TpaHCNNaHTaLli NeviHkA y peupmnieHTa 3
renaToLenionspHOI KapLMHOMOHO Jaso 3Mory 3anobirTi BUHUKHEHHIO NicnsionepaLiiHiX yCKnagHeHb, Lo NoB's3aHi 3 MaCBHOK
remoTpaHcysielo YyKOopiaHOI KPOBI (rocTpa AuxanbHa HefOCTaTHICTb i rocTpe ypaxeHHs nereHb (TRALI), paHHs ancdyHKuis
rpadoTy). Ak onTUManbHy BU3Ha4YeHO [03y onpoMiHeHHst 50 'p — koMNpoMic Mix HeobXigHICTIO 3abe3neunT NOBHY iHAKTUBALLiO
MYyXJIMHHWX KNITUH | 30epexeHHsM (hyHKLOHabHUX BNAaCTUBOCTER EPUTPOLINTIB.

KatouoBi cnoBa:
TpaHcnAaHTauis
neviHkK1, MacuBHa
remotpaHcoysis,
ONPOMiHEHHSA KPOBI,
cell-saver, BiamuTi
€PUTPOLMTH.
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Intraoperative irradiation of transfused red blood cells during living donor liver
transplantation using a portion of the liver

0. H. Kotenko, N. I. Mysynchuk, O. S. Silaieva, V. P. Vashchyshyn, N. Yu. Dykhovychna,
0. V. Sharapov, A. 0. Matviienkiv, 0. 0. Bakanychev

Aim. To study the results of intraoperative irradiation of transfused erythrocytes during liver donor liver transplantation. To describe a
clinical case of the intraoperatively irradiated erythrocyte use during liver donor liver transplantation in a patient with hepatocellular
carcinoma and to evaluate the effectiveness of this approach in reducing postoperative complications.

Materials and methods. In this clinical case, a part of the liver was transplanted to the patient with hepatocellular carcinoma. During
surgery, in order to avoid complications from massive whole blood transfusion, autologous erythrocyte mass was used after previous
washing using a cell-saver machine and irradiation with a dose of 50 Gy performed on a linear accelerator.

Results. There were neither signs of acute respiratory failure, nor use of oxygen or continuous positive airway pressure therapy in the
postoperative period. No indications for transfusion of foreign red blood cells were found as well as no signs of graft dysfunction were
noted in the early postoperative period. The highest level of liver markers was observed laboratory in the late postoperative period.

Conclusions. The use of intraoperatively irradiated transfused red blood cells in liver transplantation for the recipient with hepato-
cellular carcinoma allowed for the prevention of postoperative complications associated with massive foreign blood transfusion
such as acute respiratory failure or transfusion-related acute lung injury and early graft dysfunction. An optimal radiation dose is
50 Gy as a compromise between the need to ensure complete inactivation of tumor cells and preserve the functional properties
of erythrocytes.

© The Author(s) 2025. This is an open access article under the Creative Commons CC BY 4.0 license
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B ocTtaHHi poku BW3HaYalOTb TEHAEHL0 40 MOLUMPEHHS
onepaLii 3 TpaHcnnaHTaLii NeyviHKy Bif XXMBOTO POAVHHOMO
[OHOpa Ta Big AoHopa-Tpyna. BuxwmeaHicTb nauieHTiB nicns
TpaHcnnaHTaLii NeviHk1 iCTOTHO 3anexwTb Big nepionepa-
LiNHOTO aHeCcTesioNOorivYHOr0 MeHemXMEHTY. TpaHcnnaH-
Talis NeYiHKM NOB’si3aHa 3 BENMKOK iHTpaonepaLiiHo
KPOBOBTPATOH, LLIO B HWKAE BHACMIAOK Koarynonarii Ta CuH-
[pOMy NopTanbHoI rinepTeHaii, eHgoTeniansbHoT AMCAYHKLI,
HakTepianbHOi iHbeKLii Ta HUPKOBOI HegocTaTHoCTi [1].
|[HTpaonepaLiiHe nepenmBaHHA KPOBi BMAWBAE Ha
BVDKMBAHICTb MaLieHTa y nicnsonepadinHomy nepiogi. Y
PETPOCNEKTUBHOMY aHani3i, Lo 3aiiicHuinA. Rana etal. [2],
noKasaHo: iHTpaonepavjiiHe BBEAEHHS epUTPOLMTapHOI
macy y Bermkomy 06'emi € 3HauyLLMM NPeavKTOPOM paHHLO!
nicnsonepawiHoi cMepTHOCT. MNepenuBaHHs YyxopiaHoi
[IOHOPCBKOI epUTPOLMTapHOT Macy nig vac onepadii Moxe
CNpWYnHAT abo nocwmioBaTh AUCAYHKLIIO TpaHCMIaH-
TaTy B paHHbOMY nicnsionepavinHomy nepiogi [3]. Kpim
TOrO, BHACMNIAOK NEPENMBaHHA KOMMOHEHTIB KPOBI € PU3NK
PO3BUTKY TOCTPOrO YPaXKEHHS NEreHb i HEKapaioreHHOro
Habpsiky nerexb (transfusion-related lung injury, TRALI), wo
MOXe 3yMOBUTM HEODXIAHICTb iHTyDaLjii Tpaxei Ta notpeby
Y LUTYYHIN BEHTUNALIT nereHb [4].
BuikopucTtaHHs iHTpaonepaLiiHoro BigHOBMEHHS Bnac-
HWUX epuTpoLMTIB peuynieHTa (intraoperative red blood cell
savage) CyTTEBO 3MeHLLYe NOTPeby B reTeporeHHiii TpaHc-
ysii Ta 4ae 3mory 3anobirTu BUHUKHEHHIO YCKIaAHEHD, a
TaKOX MOXE 3MEHLUWT BapTiCTb BUKOHaHHS npouenypu [5).
Bigomo, Lo OHKOMOriYHI 3aXBOPIOBaHHS!, BUSIBMEHI B
naLieHTiB, MOXyTb 0OMEXYBaTU BUKOPUCTAHHS METORY
iHTpaonepauiinHoro BigHOBREHHs eputpouuTie. OgHa 3
OCHOBHMX NPOBnem Takoro Migxogy B OHKOMOMYHIX XBOPUX
— IMOBIPHICTb NOTPANASHHS NYXAUHHWX KIITUH i3 Xipypriy-
HOrO Mons MO BiACMOKTYBaYy [0 CUCTEMM ayTOTpaHCya3ii
cell-saver. Lle CTBOpIOE pr3vk CUCTEMHOI AnceMiHaLlii nyx-
NMHHUX KNITWH, WO NOTEHLIAHO MOXE CTIPUYUHATI BUHUK-
HEHHS MeTacTasiB abo peLyanB 3aXBOPIOBaHHS. BTiM, HUHI
Lie He € abCOMIOTHUM MPOTUMOKA3aHHSAM [JO BUKOPUCTaHHS
MeToAy, ane cyvacHa 6a3a fokasis obmexeHa 3a 06carom
i AKICTIO jaHUX, TOMY OOLINIbHUM € 3INCHEHHS BENNKUX
paHOoMi30BaHMX KOHTPOIbOBaHKX JOCTILXeEHb [6].
BupileHHio wiei npobnemu cnpusie iHTpaonepayinHe
OMNPOMIHEHHS BIGHOBINEHUX epUTPOLMTIB Mif Yac Xipypriy-
HOro BTpy4aHHs. ONpOMiIHEHHS fiae 3MOTy eheKTUBHO iHaK-
TUBYBaTU METACTATWYHI KNITWHK, 3abe3nedytoumn 6esneyHe
NOBEPHEHHS ayTONON4YHOT EPUTPOLIMTAPHOT Macy NaLieHTy
Ta 3anobirakoym NOTEHLINHUM YCKMaAHEHHSIM, LLIO MOB'A3aHi
3 MaCVBHOIO TPaHCAY3ieto Ta reTeporeHHOK0 TpaHcysieto.
loHi3ytoue BUNPOMIHIOBAHHS CNPUYMHSE HE3BOPOTHI MOLLIKO-
mkeHHs OHK nyxnuHHUX KNiTWH, y Takuii cnocié pobnsun
HEMOXIMBUM iXHE PO3MHOXEHHS | (DYHKLiOHyBaHHS. Lie
pobuTb MeTon onTUManbHUM Ans 3abe3neveHHs Makcu-
ManbHoi Be3nekun nawjieHTa nig Yac nepenuBaHHs.

Merta poboTu

BuBunTM pesynsTaTtu iHTpaonepavuiiHoro OnpOMiHEHHS
TpaHCy3iNHOI epUTPOLIMTAPHOT Macy Npu TpaHcnNaHTaLi
YaCTUHW NeYiHKM Bif K1BOTO poauHHoOro goHopa. Onucatu
KMiHIYHWIA BMNAZOK BUKOPWUCTAHHSA iHTpaonepauiiHoro
OMPOMIHEHHS! €PUTPOLIMTAPHOI MacK Npy TpaHCMnaHTavii
YaCTMHM NEYiHK Bif )KMBOrO POAMHHOTO IOHOpa Y NalieHTa
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3 renaToLentonsipHO0 KapLMHOMOO Ta OLIHUTY edheKTUB-
HICTb LbOro Miaxody Ans 3MEHLUEHHs micnsonepaLinHnx
yCKIaZHeHb.

Martepianu i MeToAU AOCAIAYKEHHA

MeToz onpoMiHEHHS KPOBI HE € eKCiepUMEHTanNbHIM, A0T0
BXe MOHaA AecATUNITTS BUKOPUCTOBYHOTb Y MPOBIOHNX
KniHikax CBiTY, LU0 NiATBEPMKEHO BiJOMOCTAMU (HaxoBoi
niteparypw.

Bigomo, WO NyXnWHHI KNiTUHW, K i BCi eyKapioTUYHi
KNiTUHKW, € BpasnuBnMK A0 pagiauiiHoro BnnuBy [7].
[amma-BUnNpoMiHIOBaHHA nowwkogxye cTpyktypu OHK,
CMPUYMHSIOYM BTPaTY 3AATHOCTI KIITUH 40 pennikauii. 4ns
GINbLUOCTI MyXIIMHHKX KNITUH [03a, HeobXigHa Ans 3MeH-
LLIEHHS KINbKOCTi JKUTTE3AATHMX KNiTUH A0 37 %, CTAHOBUTb
Bin 1,2 'p #o 2,2 p. Mpu gosi 50 p cnocTepiratots GinbLu
HiXk 10-norapuMidHe 3HKEHHS KiNbKOCTi XMTTE3AATHUX
KNiTUH, TOBTO iXHS KINBKICTb 3MEHLLYETLCS [0 PiBHS, LUO
maibke BUKMtodae pusnk peunavy [8]. Kpim Toro, micns
OMPOMIHEHHS! B XXOAHOI KNITUHW HE BUSIBNAOTb 3a5MLLIKOBOT
meTaboniuHoi aktueHocTi [HK, o cBiguuTb Npo NoBHY
iHakTMBaujto. OCKinbkM CepenHili piBeHb KACHIO Y KPOBI
CTaHoBUTb Maitxe 170 MM pT. CT., Lie 3a6e3neyye foCTaTHo
OKCWreHaLilo ANt HeMpsAIMOro ePeKTY Bifi OMPOMIHEHHS.
Tomy Taki yMoBU € ONTUMaNbHUMU 47151 SOCATHEHHS BUCOKOT
e(eKTUBHOCTI MeTofy.

[oBeneHo, Lo onTMManbHOK 0300 ONPOMIHEHHS €
50 INp sik KOMNpOMIC Mixk HeOOXiAHICTIO 3a6e3ne4nTU NOBHY
iHaKTMBAL|tO NYXIMHHNX KNITUH | 36epexeHHaM yHKLio-
HanbHUX BnacTueocTen eputpounTis [8]. Lis fo3a oae amory
[0CAITU HeObXIAHOMO PIBHS 3HULLEHHS KNITUH 6e3 Lwkoau
OIS epUTPOLINTIB, SiKi He MatoTb SAPa, | TOMY He 3a3HatoTb
npsiMoro BnnuBy pagiavii. Knroyosi GioxiMiuxi napametpu
epuTpoumTi, Ak-0T piBHi AT® i 2,3-Bisphosphoglyceric
acid, 3anuLwaroTbes cTabinbHYMK, a reMonia He NepeBuLLYye
HOpPMarnbHVX PIBHIB, LLO BWU3HaYaloTb Mif Yac 3BUYANHOIO
30epiraHHs KPOBi.

Y npakTu4HoMy acnekTi 4osa 50 'p € focTaTHbO ANs
06po6Km BENMKIX 06’eMIB KPOBI B KOPOTKWI TepMiH. CyyacHi
raMma-onpoMmiHtoBadi 3abe3neyyroTb PiBHOMIPHE OMpoMi-
HEHHS! KPOBI, CNIPUS0YM NMOKpaLLieHH:o 6e3neku npoLeaypu.
3ayBaxuMo, L0 nogin 06’eMy KpoBi 41151 ONPOMIHEHHS! Ha
MeHLUi nopLjii 40AATKOBO NOKpaLLye ePEKTUBHICTb.

OTxe, BuKOpUCTaHHsA fo3n 50 p Ans onpomiHeHHS
KpoBi € edheKTBHIM, GE3MEYHUM | MPAKTUYHUM 3aXOL0M,
LLO CMpUsiE 3MEHLLEHHIO PU3VKy PELMaMBY MyXIMHU Npu
BHYTPILUHbOONEpaLiiHil ayToTpaHcy3ii Ta 3Ha4HO Nokpa-
LLye SKICTb MeAUYHOI JONOMOTY OHKOMOMYHUM NauieHTaMm.

[ns onpomiHeHHs nakeTiB i3 kpoB'to B ML, «YHiBep-
canbHii kniHiui «O6epir» (M. Kuis) BUkopucTaHo niHiiHWi
npuckoptoBay TrueBeam 2.7. [locTynHi eHeprii ans onpo-
MiHeHHs — 6 MV, 6 MV FFF, 10 MV 1a 10 MV FFF.

Ockinbky HeOOXiAHO PIBHOMIPHO OMPOMIHMTH BECb
06’eM KpOBI, TO ANs OCTATHLOIO OMPOMIHEHHS NPUMOBEPX-
HEBOrO LWapy ANns A0AATKOBOrO PO3CISHHS BUKOPUCTAHO
¢haHTom IBA MiniPhantom i3 nopoxHuHoK BCepeauHi, B
SKVA MoMiLL ANy naker i3 KpoB'to (puc. 1).

[lakeT Moxe MaTW pi3HWit piBEHb HANOBHEHHS Ta
HETOYHICTb MONOXEHHS, TOMY NOTPIGHO PO3LLMPUTH 30HY
ONMPOMIHEHHS!, BPAXOBYO4M Ha3BaHi JKepena reoMmeTpuy-
HWX NoxuboK (puc. 2).

Zaporozhye Medical Journal. Volume 27. No. 3, May - June 2025


https://zmj.zsmu.edu.ua/

KAIHIYHWMW BUMAAOK

3A 3b

4 Puc. 1. Mo3uuis nakeTa 3 kpos'to y dpaxtomi IBA MiniPhantom.
Puc. 2. PTV (planning target volume) nakety 3 kpoB'to 3 BiacTynom 1 cm Ans 3abeaneyeHHs
[1030BOTO MOKPUTTS MPY FrEOMETPUYHIX HETOYHOCTSX MO3MLIOHYBAHHS Ta BapiaTUBHOCTI
HanoBHEHHs nakeTa.
Puc. 3. Habip nyukie anst 3D CRT onpomiHeHHs LinboBoro 06'emy.
Puc. 4. [lo3oBuit po3noain — isogosa 50 Ip.
Puc. 5. DVH (dose volume histogram) — kymynsiTusHa rictorpama fo03a-06'em naketa

3 kpoB'to (CTV — 4epBOHWIA Kkonip) Ta po3LwmMpeHoro TapreTHoro o6'emy (PTV — nyp-
nypoBUiA Komip).
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Case report

Tabauus 1. labopaTtopHa AnHamika remornobiHy B 3ararbHOMy aHanisi KpoBi
Ta nakTaTy B ra3ax BEHO3HOI KPOBi

Moka3sHuK,

OAMHWLIi BUMipIOBaHHSA

Femorno6iH, g/l
Nakrat, mmol/L

27.11.2024 30.11.2024 27.01.2025
(nepuuwii nicnsione- (ambynaropHe
pauinHuil AeHb) cnocrepexeHHst)
114 101

41 1,7 0,9

Tabauus 2. [labopaTopHa AuHaMmika neviHkoBUX MapkepiB

Moka3HuMK, OAUHWLI BUMiIpIOBAaHHSA 27.11.2024 |30.11.2024 | 16.12.2024 | 27.01.2025
108 131 222 32

Binipy6iH 3aransHui, umol/L

Binipy6iH npsimuit, umol/L
AT, UL
ACT, UL

36 62 174 24
263 126 488 53
197 67 366 51

254 ISSN 2306-4145

[1ns piBHOMiIPHOrO ONPOMIHEHHS BUKOPUCTAHO EHEPTit0
10 MV, ockinbkn BoHa Mae Binbluy NPOHUKHY 30aTHICTL
i MeHLWWxX cnag foau 3 mubuHoto Ta rmubwui nik bpera
(=2,2 cm). MNnaH ONPOMIHEHHS CKNaAaBCs B YOTUPLOX
3D CRT nonie 3 kytamu 0°, 90°, 180° 1a 270° 'eHTpi (puc. 3).

[Nons onpoMiHEHHS MICTUM TaKy KinbKiCTb MOHITOPHUX
opuHuLb (MU): none 180° — 1779 MU, none 270° - 969 MU,
none 0° — 1930 MU, none 90° — 970 MU.

Pe3ynbtytounii fo3osumin po3nogin 3 isogosoto 50 Mp
HaBe[eHo Ha puc. 4.

DVH (dose volume histogram) gns ob'ekta onpomi-
HEHHs1 Ta MOro po3LUMpeHoro 06’eMy HaBeZeHo Ha puc. 5.

Pe3yabTati

KniHiYHW BUNagoK OnNpoOMIHEHHS EPUTPOLMTAPHOI Macu
peumnieHTa. XBopui Bikom 42 poku 3sepHyBcs B ML
«YHiBepcanbHa kniHika «O6epir» (M. Kuis) y 38'A3ky 3
BepuikoBaHNM HOBOYTBOPEHHAM MeYiHKM 32 AaHUMK
iHcTpymeHTanbHuXx (MPT opraHiB YepeBHOI MOPOXHUHY 3
KOHTPACTHWM TMiCMIMEHHsIM) Ta FCTONOrYHMX (TpenaH6i-
ONCisi NeYiHKM — renaToLenionspHa kapumHoma G1) metoais
focnimkeHb. Mig yac LOOBCTEXEHHS Y XBOPOTO BUSBNIEHO
XPOHiYHWI BipycHuii renatut B (HBsAg+, PCR HBV DNA*+).

[inst OHKOMOTYHOTO CTazt0BaHHS Ta Yepes NpPUMYLLEHHS
MPO MOXIMBMI LIPO3 NEYIHKM XBOPOMY BUKOHAHO AijarHoc-
TWYHY nanapockonito. [HTpaonepauinHo BepudikoBaHO
6inobapHy renaToLentonsapHy KapLMHOMY MeviHKW Ha GOoHi
MIKPOHOZYNAPHOIO LMPO3Y MEYiHKM.

[MpusHayeHo MynbTUAUCUMINIHAPHWIA OHKOMOTYHUIA
KOHCURiyM.

KniHiyHmi giarHo3: renatouentonspHa kapumHoma
3 MynbTUdOKanbHM 6inobapHNM ypaeHHSM NeviHKu
pT3NOMO, ctagis lll, kn. rp. 2 Ha ¢OHI LMPO3Y NEYiHKM Bi-
pycHoi etionorii (HBV, PCR DNA+), knac B 3a Child-Pugh;
eninencisi, TOHIKO-KMNOHiYHi Hanaaw 3 HeBIAOMUM MOYaTKOM
cepeaHbOi YacToTu.

PiweHHsa koHcuniymy: 3a pekomengauismm NCCN
Clinical Practice Guidelines in Oncology (NCCN Guidelines®)
Hepatocellular Carcinoma Version: 2.2024 pekomeHZ0BaHO
onepaTuBHe BTPyYaHHs B 06CS13i OPTOTOMIYHOT TpaHCMNaH-
Taujii YacTKM NeYiHKW Bif XXMBOTO POAMHHOIO JOHOPA.

Yci MeaunyHi BTpyYaHHs, BKIKOYAKouW TpaHCcnnaHTaLio
Ta OMNPOMIHEHHS! KPOBI, 34iMCHWUNW BigMoBIAHO [0 3aranb-
HOMPUIHSATKX KNiHIYHAX CTaHAAPTIB i MPUHLMNIB GioeTHKK,
Lo niareepmkeHo npotokoniom Ne 112 Big 24.04.2025 poky
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3acinaHHs Komicii 3 nutab GioeTukn MeouyHoro LEHTpY
«YHiBepcanbHa kniHika «O6epir» TOB «Kanutany. MavjeHT
HaaaB NCbMOBY iHChOPMOBaHY 3rofly Ha BUKOHaHHS! TpaHC-
nnaHTaLji 3 BUKOPUCTAHHSM METOY ONPOMIHIOBAHHS TPAHC-
y3iiHOI epUTPOLIMTAPHOI MacK, a TaKoXK Ha BUKOPUCTaHHS!
QHOHIMHIX KIIHIYHUX [JaHUX 4115 HAYKOBUX NyBnikaLli.

Ak noHopa obcTexeHo bpaTa navjieHTa, 3annaHoBaHo
ornepaTtuBHe BTpyYaHHs. TpaHcnnaHTauilo niBoi YacTku
neviHkn Big Gpara 3gincHeHo 26.11.2024 poky. MMig vac
OMepaTVBHOTO BTPYYaHHS Y peuunieHTa NeviHky iHTpa-
onepaLiiHa KpoBOBTpaTa CTaHoBuMma NpnonmaHo 3200 mn.
3a fonomorolo cuctemMun aytoTpaHcdysii OTpuMaHo Ta
BiMWTO YOTMPW 10311 ePUTPOLIMTAPHOT Macy y CyMapHOMy
o6’'emi 2666 mn 3 rematokputom 78-79 %. KoxHa 3 fo3
€pUTPOLMTapHIX Mac OMpoMiHeHa BNpogoBx 15 xB A030t0
50 'p y BigAineHHi NnpoMeHeBOT Tepanii 3a METOAMKOIO, LLO
onucaHa. lMicnsa uboro epuTpoLMTapHy Macy noeepTani
[0 onepaLliiHoi, BUKOHyBanu TpaHcdysito navieHToBi. Kpim
TOr0, BUKOHYBanM TpaHCAy3ito CBIXKO3aMOPOXeEHOI Nnasmu
Ta KOHLUEHTpaTy (hibpUHOreHy, KEpyKUMChb pesynsratamu,
LLIO OAepKani 3 BUKOPUCTaHHSM BICKOENacTUMHUX METOZIB
ouiHtoBaHHs koarynauii (ClotPro).

MauieHT nepebyBaB y BiaAiNeHHi aHecTesionorii Ta pea-
HimaLinHoi Tepanii BnpogosxX 14 AHiB nicns TpaHcnnaHTavji
neviHkn. Y nicnsonepadiiHomy nepiogi He 3adikcoBaHO
NPOSIBW FOCTPOI AMXanbHOI HeLOCTATHOCTI, He BMHMKNA
notpeba B kucHeBiin Y1 CPAP- Tepanii. Y paHHboMy nicns-
onepaLuiiHomy nepiogi He 6yno nokasaHb A0 TpaHCAy3ii
YyXOpifHOi epuTpoLmTapHoi Macy (mabr. 1).

Y paHHbOMY nicnsionepawinHoMy NepioAi He BUSBNEHO
03HaKM AMCGYHKLii TpaHcnnaHTaTy. HaiBuwywii piBeHb ne-
YiHKOBWX MapkepiB NnabopaTopHo 3aghikcoBaHO Yy Ni3HLOMY
nicnsonepaviHomy nepiogi (mabn. 2).

[MaujeHT Bunucanwni i ctauioHapy 30.12.2024 poky y
33/10BiNbHOMY CTaHi.

06roBopeHHsA

Pesynbraty, Lo 3adikcoBaHi B LibOMY KMiHIMHOMY BUMagKY,
rokasarnu: iHTpaonepavjnHe OnpOMIHEHHS EPUTPOLMTaPHOI
mMacy npy TpaHcnnaHTauii YaCTUHU NeYiHKW Bif, XMBOrO
POAMHHOIO [JOHOPa € €PEKTUBHIM METOAOM, IO CrIpUsie
nokpaLLeHHo nepebiry nicnsionepaviiiHoro nepiogy B pe-
umnieHTiB. Lii aaHi 36iratoTbes 3 pesynsratamy nonepesHix
[OCTIimKeHb, Mif Yac KX BUSBUIN HEraTVBHWIA BNAMB Ma-
CVBHOI reMOTpaHcy3ii JOHOPCLKOI KPOBI Ha (hyHKLIIOHYBaH-
HS TPAHCMAHTATY Ta 3aranbHy BUKMBAHICTb NaLlieHTiB [2,3].

|[HTpaonepauiiHe BUKOPUCTAHHA BIAMUTUX €PUTPO-
LMTIB, LIOAO SKMX 3aCTOCOBYBANM OMPOMIHEHHS, TaKOX
3MEHLLYE PU3NK BUHUKHEHHS YCKMaAHEHb, SIK-OT rOCTPOro
ypaXeHHsl nereHb, iHOyKoBaHOro Tpacdysieto retepo-
noriyHoi eputpoumtapHoi macu (TRALI) . BUHUKHEHHS
TRALI € ogHMM i3 BaXnMBKX (haKTOpIB NeTanbHOCTI Nicns
TpaHcnnaHTauii [4]. MNig Yac ob6CTexeHHs Ta NikyBaHHs
nauieHTa He 3adikcoBaHo Bunagkie TRALI abo roctpoi
JVXanbHOi HeJoCTaTHOCTI, Lo NiATBEpAXYe Be3neyHicTb
meToAy. 3a3HauMMO TakoX, LLO piBeHb nicnsonepauinHoi
aHemMii B KIiHIYHOMY BUMagKy, L0 HaBedEeHO, 3anmLaBcs
B MeXax OdikyBaHuUX MOKa3HWKIB, He BUHMKNA noTpeba y
MOBTOPHMX TPaHCy3isX 4OHOPCHKOI KPOBI.

KntoyoBui acnekT KniHiYHOro BUNagKy — AoBeAeHa
edektuBHiCTb 403u 50 ['p Ans NOBHOI iHaKTMBALLT MyXMH-
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HUX KMNITUH 3i 30epexeHHsaM yHKLOHamNbHIUX XapakTe-
pucTuk eputpoumTis. Lli pesynkraty 3biratotbest 3 faHMMm
iHLWKX aBTOPIB [8], AKi BCTAHOBMNW: Taka [03a He NOpYLLYE
GioxiMiYHi napameTpy epuTPOLNTIB, 30KpEMa piBeHb ATP
i 2,3-BPG, fKi € KpUTUYHO BaXIIMBUMM ANSt iXHBOTO HOp-
MarnbHOMO OYHKLOHYBaHHSI.

Kpim meanyHux nepesar, BUKOPUCTaHHS OMPOMIHEHNX
BiJMUTUX €PUTPOLIMTIB CNPUSIE 3HIDKEHHIO EKOHOMIYHNX
BWTPAT, MOB’A3aHNX i3 3aCTOCYBaHHAM reTEPONOrivyHNX
remoTpaHcaysin. 3icTaBHi JaHi HaBeaeHo Yy haxosii ni-
Tepartypi LWoao eKOHOMIYHOI AOLINBHOCTI BUKOPUCTaHHS
cell-saver y TpaHcnnaHTawinHin xipyprii [5].

Pasom i3 TMm, HaBegeHU KNiHIYHWIA BUNAgoOK Mae
neBHi 0bmexeHHs1. Mo-neplue, Lie onMcoBe AOCTIIKEHHS,
i AOLINIBHUMM 3anMLLIat0TLCS IHTEPBEHLNHI paH4OMI30BaHi
KniHiYHi 4OCRimKeHHs 3 4OCTaTHBOK BUOGIPKOKO MaLyieHTiB.
lMo-apyre, y Mexax LbOro JOCTIMKEHHS HE 3AiNCHIOBANM
TpuBane CNOCTEPEKEHHS, i TOMY HEMOXITMBO OLIHUTH
NOTEHLINHWIA BNNWB 3aCTOCOBaHOI METOAMKM Ha Bigdane-
Hy BIKVBAHICTb NALIEHTIB | PU3VK peLmamBy NyXIMHHOTO
npouecy. OTxe, HOBi AOCTIZXeHHS! 3 3any4YeHHAM GinbLuoi
KinbKOCTi NaLiEHTIB | 4OBLUMM MEPIOAOM CNOCTEPEXEHHS €
HeoOXigHUMY AN1S NiLTBEPIXKEHHS BUCHOBKIB, LLIO 3pobunu.

BucHoOBKH

1. IHTpaonepaLiiHe ONPOMIHIOBAHHS TpaHCAY3iNHOI
€pUTPOLMTapHOI Macu Npu TpaHcnnaHTawjii neviHkm y pe-
uMnieHTa 3 renaToLenionspHoO KapLMHOMOIO Aaro 3Mory
3anobirTn BUHUKHEHHIO MicnsionepaviiHuxX ycKnagHeHb,
LU0 MOB’A3aHi 3 MaCKBHOI reMoTpaHCAysieto YyKopigHoT
KpOBI (rocTpa AyxarbHa HeOCTaTHICTb | FOCTPE YpaXKeHHs!
nereHb (TRALI), paHHs gucdyHKuis rpadiTy).

2. Ak onTManbHy BU3Ha4YeHO [03y onpomiHeHHs 50 p
— KOMMPOMIC M HeOBXiAHICTIO 3a6€e3ne4mnT NOBHY iHaKTU-
BaLit0 MyXMWMHHUX KNITUH | 30epexeHHAM (DyHKLIOHANbHNX
BMNaCTUBOCTEN EPUTPOLNTIB.

3. BukopucTaHHs ONpoOMIHEHOT epuTPOLMTapHOI MacK
3 cell-saver gae 3amory 3MEHLUNTI eKOHOMIYHY BapTiCTb
npoLenypu.

4. T1031TMBHMI LOCBIA ONPOMIHIOBaHHS epuTpOLIMTap-
HOi Macy 3 cell-saver nig Yac TpaHcnnaHTaLii neviHku y pe-
LMnieHTa 3 renaToLentonspHOI KapLIMHOMOHO MIATBEPKYE
[OUINbHICTb PO3LUMPEHHSI BUKOPUCTAHHS LbOro MeToaAy
nif Yac BENuKUX XipypriYHnx BTPy4YaHb B OHKOMOTIYHMX
navieHTiB.

®iHaHcyBaHHA
AOCAiIAKEHHS! 3AICHEHO 6e3 GiHAHCOBOI MIATOUMKM.
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Aepmaro3 Terra-firma-forme (KAiHIYHMM BUNAAOK)

C. 0. MaTBieHKO

XapKiBCbKMI HaLliOHAAbHWUI MEeAUUYHUI YHIBEpCHTET, YKpaiHa

KatouoBi cnoBa:
Aepmatos Terra
firma-forme,

6pyAHUI AepMaTo3
AyHKaHa, AiTH, LWKIpHI
3aXBOPIOBAHHS.

3anopisbkuii
MeAWUYHUI XXypHaA.
2025. T. 27, Ne 3(150).
C. 256-260

[epmartos Terra firma-forme (6pygHuin fepmatos [lyHkaHa) — Lie ManoBioMe 3aXBOPHOBaHHS LLKIpK, ETIONOTS | naToreHes sSiKoro
BMBYEHO HELOCTATHLO. BigoMocTel oo peanbHOI 3aXBOPOBAHOCTI I MOLIMPEHOCTi BKpaii Mano, a KinbkicTb ny6nikawin, wo
MPUCBSAYEHI aHaniay LibOro 3aXBOprOBaHHS, HepocTaTtHs. KniviuHo aepmatos Terra firma-forme xapaktepusyeTbes nirMeHTaLieo
LUKipW, LLIO YTBOPOE HE3CMMNTOMHI ONSALLKM, HaAaKum LWKIpi «3abpyaHEHOro» BUIMSAY, NONpU AOTPUMAHHS MaLiEHTOM Tifi€HIYHMX
HopM. [liarHo3 NiaTBEPMKYIOTH LUMSXOM OHULLEHHS YPaXeHUX AiNSHOK — PETENbHUM i Hanomnern1BuM NpoTUpPaHHAM LKipn 70 %
isonponinosuM cnvptom. Lie ontumanbHuin MeTo Ans AiarHoOCTUKM Ta NliKyBaHHS, OfHaK YpaXeHHs! MOXYTb peLuamByBaTu.

Merta poboTn - npoaHanisysatt KniHiYHWiA BUNagok gepmarosy Terra firma-forme (6pyaHuin fepmartos [yHkaHa) y AUTuHM.

Pe3yAbTaTi. BpaxoBytoum CopagnyHICTb i pigkiCTb 3aXBOPIOBaHHS!, HaBe4eHO KniHiYHWIA BUNagok Aepmatosy Terra firma-forme
(6pynHui pepmaros [lyHkaHa) y Xnonyuka BikoM 9 pokiB 3 0BTsHKeHUM anepronoriyHumM aHaMHe30M. IMOBIPHO, MPUYMHOI0 3aXBO-
PIOBaHHS CTaB KOMMMEKCHUIA BNMB KiNlbKOX (hakTopis (MoXMOKu B XapyyBaHHi, anepronoriyHui aHamHe3).

BucHoBku. OnMCoM LbOro KMiHIYHOTo BUNaaKy NparHemo NpUBEPHYTY yBary KniHiLMCTiB fo Aepmatosy Terra firma-forme (BpyaHuit
nepmartos [lyHkaHa). HepgocTtatHs 06i3HaHICTb LIOA0 LbOTO 3aXBOPHOBAHHS CMPUYMHSIE TPUBOXHY rinepaiarHoCTuKy. Baxnmnso
ZiarHocTyBaTu Liei epmMatos, abu YHUKHYTW HepaLioHanbHKX 4iarHOCTUYHMX i NikyBanbHUX NPOLeayp, a Takoxk LWob 3acnokoiTh
nauieHTa Ta uneniB voro ciM’i. CTaTTs CTaHOBUTUME iHTEpEC Ans NikapiB-4epMaToOBEHEpOIIOriB, neaiaTpis, Nikapie 3aranbHoi
NpakTVKW — CIMeNHWX nikapis.

Keywords:

terra firma-forme
dermatosis, Duncan’s
dirty dermatosis,
children, skin
diseases.
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Terra firma-forme dermatosis (a clinical case)

S. 0. Matviienko

Terra firma-forme dermatosis (TFFD, Duncan’s dirty dermatosis) is a little-known skin disease with poorly understood etiology
and pathogenesis. The true incidence and prevalence are unclear, and there are rather few publications on the disease. It is clin-
ically characterized by skin hyperpigmentation with the formation of asymptomatic dirt-like plaques despite having good hygiene.
Diagnosis is confirmed by lesion resolution after continuous applications of 70 % isopropy! alcohol. This is an ideal method for
diagnosis and treatment, but lesions may recur.

Aim. To analyze a clinical case of terra firma-forme dermatosis (Duncan’s dirty dermatosis) in a child.

Results. Considering the disease rarity, the clinical case of terra firma-forme dermatosis (Duncan’s dirty dermatosis) in a 9-year-
old boy with a comorbid allergic history is presented. The disease was possibly triggered by a complex effect (unhealthy diet,
allergic anamnesis).

Conclusions. This presentation aims to capture attention to terra firma-forme dermatosis (Duncan’s dirty dermatosis). Inadequate
awareness of this disease is the reason for worrying overdiagnosis. It is important to recognize this dermatosis to avoid irrational
diagnostic and treatment procedures as well as to calm patients and family members. The paper is of interest to dermatovenereo-
logists, pediatricians and general practitioners-family physicians.

[epmartos Terra firma-forme (TFFD) — XpoHivHniA 4obpo-
AKICHUIA JlepmMaTo3 HeBigoMoi eTionorii, kvl Bneplue OyB
onucaHuii [lyHkarom, TweHom i Hokcom y 1987 poui[1]. Lie
3aXBOPOBAHHS TaKOX LLIMPOKO BifoMe sk 6pyaHuii Aepma-
103 [lyHKaHa. BueHi HaronoLLyBany, Lo Lie 3aXBOpHOBaHHS
[OBONi NErko AjarHoCTyBaTy, i BOHO PIAKO TpannseTbes
Ha npakTui.

CnosocnonyyeHHs «terra firma» mMae natuHcbke
MOXO[PKEHHS, Or0 NepeknafaroTb sk «cyxa 3emnsy. [ns
OnuMcy LbOro AepMaTtosy 3acTOCOBYHTb Yepe3 KMiHiYHO
BUPa3HWIA 30BHILLHIN BUMMSA, WO Haragye HemuTuii bpya,
«3acoxny» 3emrio [2].

Jepmartos Terra firma-forme yacto HenpaBunbHO fdia-
THOCTYHOTb, TOMY 10T0 pearnbHa MOLUMPEHICTb | MOKa3HWKK
3aXBOPKOBAHOCTi A0 CbOMOAHI 3aMULLAKTHCS OCTAaTOMHO He
3'scoBaH1MU. BigHOCHa noLMpeHiCTb AepMaTtosy N AOCHUTb
obmexeHa KinbkicTb nybnikauin MOXyTb MEBHUM YWMHOM
CBIAYMTM NPO YHIKanbHICTb LIbOro 3aXBOPIOBaHHs. Bigomo,

LLI0 BOHO MOXE BUHWKATW y Ntofer Byab-aKoro Biky Ta cTari,
yacTille TpannseTbCs B AiTEN, CepedHii BiK NawieHTiB —
10,4 poky. HameHLWwwiA BiK, y SKOMY AiarHOCTOBaHO Lien
[epmaros, CTaHoBYB 4 micsui [3].

ETionoris Ta natoreHe3 3axBOpOBaHHS [OCTEMEHHO
He BiZJOMi, OCKINbKI MeXaHi3M MopyLUEHHs AeckBamMaLlii He
3'AcoBaHui [4]. B ocHOBI natoreHesy — peTeHUinHWIA rinep-
KkepaTo3. HeBnopsiakoBaHO HaKOMUYEHI KepaTnHOLMTL, 3'€-
HYI4MCb 3i LKIPHUM carnom, 6pynoMm i MikpoopraHiamamu,
YTBOPIOKOTb XapaKTepHy KIiHIYHY KapTuHY [2]. AK YUHHUKKM
PO3BUTKY 3aXBOPIOBAHHSA BU3HAYeHO ynbTpadionetose
BUMPOMIHIOBaHHS, KOMOHi3aLito Malassezia spp., BUKO-
pUCTaHHS TOMiYHMX 3acobiB, WO MICTATL ce4oBuHY [1,5].

Ony6nikoBaHo AaHi, 32 SKMMM BU3HAYEHO 3B'130K MK
TFFD Ta atonieto, OCKinbku AedeKTHUIA enigepmanbHn
6ap’ep MOXe 3aTpyMyBaTW [03piBaHHS KepaTUHOLMTIB, a
HaaMipHE 3BOMNOXEHHS! MOXe Lie GinbLue MoripwuTy Big-
LuapyBaHHs kepaTuHouuTiB [6]. Pesynsratit 4OCTIMKEHHS,
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KAIHIYHWMW BUMAAOK

Lo 3gincHeHe G. Akgay et al. (2021), nigTBepannu gymky
npo Te, wo TFFD moxe maTu cninbHWi eTionaToreHes i3
OpOHXiaNnbHOK aCTMOH) Ta anepriYHNM pUHITOM [7].

[aToreHeTUYHMIN 3B’A30K i3 CUCTEMHOI0 NaTomnorieo
[0Ci 0OCTOBIpHO He niaTBepmxeHo. ManbyTHi Garato-
LIEHTPOBI AOCMIKEHHS AaayTh 3MOry Kpalle 3po3ymiTu
TFFD i ioro B3a€MO3B'S130K 3 iHLUMMM KMiHIYHUMU CTaHaMu
(komop6igHICTb).

KniHiyHO fepmaTo3 xapakTepusyeTbesi nosiBolo 6es-
CUMMTOMHYX riNepnirMeHToBaHMX nnsiM abo BRSOk, Lo
MOTEHLNHO MOXYTb ypaxaTty Oyab-AKy YaCTUHy Tina, BKIT0-
yatoum TynyO, KiHLIBKM Ta LUKIpHI cknagky. OnmncaHo HaBiTb
BMNaJ0K Ha NPOKCUMAarnbHOMY Biadini HirrboBoro Banuka [8).

[ins uboro Aepmatosy xapakTepHUM € MOHOMOP(HNI
BMCHM i3 YiTKVMI MEXaMM Ta LLOPCTKOH, NaninoMaTo3HO
MOBEPXHEet, CXUMbHUIA [0 3nUTTS. 3a3Bnyail 0cepenku
HE MatoTb XOAHOI MeaWyHOI 3arpo3v Ans nawieHTa, ane
BOHW KOCMETUYHO HenpuBabnuBi Ta CNPUYUHSIOTH CTpe-
COBIi NepexuBaHHs. [auieHTy 3ayBaxytoTb, L0 ypaxeHi
OiNAHKA LKIPU HE 3MIHIOIOTLCA, HaBIThb AKLLO X PETENnbHO
BiIMMBATN 3 MUIMOM.

[lns BCTAHOBMNEHHS AiarHo3y ricToNorYHe OCHiMKEHHS
He MoTpibHe, | SKWO KIiHiYHA KapTWHa TWUMOBA, AOMO He
BUKOHYOTb. [1poTe ricTonaTonorivHi AOCTIMKEHHS MOXYThb
6yTN KOPUCHWMU B acnekTi BUBYEHHS eTionatoreHesy
3aXBOPOBaHHSI.

[ins nigTBEpIKEHHS iarHo3y BUKOHYHOTL Npoby 3 70 %
isonponinosum abo etunosuM cnuptom (skin vodified by
alcohol rubbing test, SMART). YpaxeHy AinsiHKy npotupa-
10Tb TAMMOHOM, 3MOYeHUM Y po3unHi 70 % i3onponinosoro
CMNPTY, LU0 NPU3BOAUTH 4O MOBHOTO OYULLEHHS LUKIPK
Bif BMCMNaHb. [lepMaTo3 MoxHa nikyeaTu 3a 4ONOMOroH
BMacHe fiarHOCTMYHOrO MeToay abo 3a LONOMOroH ekcdo-
niaHTIB Ha OCHOBI CaniLMIIOBOI KUCIOTU AF1S MPUCKOPEHHST
NOBEPHEHHS LUKIpU A0 Hopmu. MicLeBi KopTukoCcTepoian
He CrpusIoTb MOMINLIEHHIO CTaHy [4,5].

MeTta po6otu

MpoaHanisyBaty KNiHiYHWIA BUNagok gepmaro3y Terra firma-
forme (GpynHuit gepmatos [lyHkaHa) y AUTuHU.

Marepianu i MeToAH AOCAIAKEHHA

3 ornsgy Ha cnopaguyHICTb Ta PiaKiCTb 3aXBOPHOBAHHS,
HaBedeHO KMiHIYHMA BUNAZOK BMACHOTO CrOCTEPEXEHHS
aepmaroay Terra firma-forme (6pyaHuin oepmato3s [lyHkaHa)
y Xnon4umka BikoM 9 pokiB 3 06TSKEHUM anepromnoriYHum
aHaMHe30M.

KAiHiYHMIW BUNapoK

Ha nepBuHHUI Npuiiom fo nikaps-neaiatpa, KOHCYNsTaHTa
kacbeapu y nikapHi, 3BepHynacs maty 3 nauieHTom C. Bikom
9 POKiB 3i CKapramyt Ha BUCUNaHHS Ha LLKIpi BEPXHIX KIHLIBOK,
LLO BidyarnbHO HaragytoTb HEBUMUTII GpyA.
JocnimKkeHHs 3aiicHny, AOTPUMYKOYMCh MPUHLMNIB
6ioetvkn, BuknageHux y lenbciHebki aeknapalii Beec-
BITHBOI OpraHi3aLlii OXOpoHM 300pOB’s «ETUYHI NpuHLMNK
MEOUYHMX JOCHimKeHb 3a y4acTHo MOAMHM Y SKOCTi 00’ekTa
JOCnimKeHHs», cxBaneHo Komicieto 3 eTukn Ta BioeTuku
XapKiBCbKOro HaLlioHanbHOTO MEAWUYHOTO YHIBEPCUTETY

3anopisbkuit MeAnuHuI XypHan. Tom 27, Ne 3(150), TpaBeHb - yepBeHb 2025 p.

(npotokon Ne 3 Big 12.03.2025 poky). Batbkn nauieHTa
Haganm NMcbMoBY iHPOPMOBaHY 3rody Ha yvacTb Yy Ao-
CIiIKEHHI.

AHamHe3 3axBoproBaHHA. 3i CNiB MaTepi, BUCUMAHHS
3'aBUNMCS Maibke 4 TWXKHI TOMY, BOAOK Ta MUMOM He
3muBatoTbes. HanepenogHi Oynu noxmbku B xapyyBaHHi —
3abarato conogoLLiB HanepeoaHi PiaassiHuX T, AUTUHY
BUCHNaHHS Cy6'ekTUBHO He TypbyBanu, 3MiH y NoBemiHLj,
nopylueHb CHy He byno. CamocTiHO 3acTocoByBanu
MicLieBi KOPTUKOCTEPOIaM (rigpOKOPTU3OH, PryOLIMHONOHY
aueToHIa), sIki He Manu edoekTy. 3 NPUBOLY 3aXBOPIOBAHHS
3BEPHYNUCS BriepLLe.

Anamue3s xutTa. CivMeliHniA aHaMHe3 OBTSKEHWIA: Y
matepi Ta monoaLworo Gparta AiarHOCTOBaHO aToMiYHMI
Aepmatut. CynyTHI 3aXBOPIOBaHHS: aTOMiYHUI AepmaTuT
(miarHocToBaHwWiA y Bili 1 POKY), CepeaHiit oTuT, Wo pe-
umnaveyBaB (8o 4-pivHoro BiKy), ICTWHHA anepris Ha KilLoK
(miarHocToBaHO Y Bl 7 pokiB, NPM3HAYEHO anepreHcne-
LmcpiyHy Tepanito), 40 7-piyHoro Biky — 3—4 enizoam Ha pik
peunavBHOro BPOHXITY (BipyC-iHAYKOBAHWIA Ta aTonivHUIA
Bi3WHr). Y BiLli 7 pOKiB NALiEHTY BUKOHAHO alEHOTOMIlO.

[DaHi 06’ekTBHOr0 OrAAY. Temnepatypa Tina— 36,7 °C.
3picT — 143 cm, maca Tina — 23 k. 3aranbHui CTaH 3aa0-
BiNMbHWIA, NOMOXEHHS aKTMBHE, CBiAOMICTb sicHa. PiznyHuin
PO3BMTOK AVNCTapMOHIHWIA, BHACTILOK BMCOKOTO 3pOCTY Ta
HW3bKOI Macu Tina.

Status specialis. LLKipHWI? npouec nowmpexun, cu-
METPUYHWIA, TOKai30BaHWIA Ha LLKipi TUIIbHOT NOBEPXHI
060X KuCTelt i 3agHix NikTboBUX AinsHkax. MNpeacTas-
NEHUN MHOXWUHHUMW nnsimamu 6pyaHO-KOPUYHEBOro
KOMNbOpY, LU0 3NMBAKTLCH, 3 LUOPCTKOK MOBEPXHEH i
yiTkumm mexamu (puc. 1). Ceepbexy Ta cnigis pos-
4iCyBaHHS HEMae.

Buaumi Crn3oBi YMCTi, 3BMYAHOMO KOMbOPY, BOSOTI.
ManbnytoTbCa NepeaHLo- Ta 3a4HbOLWNIAHI NiMaTYHI
BY3nu, 40 1 CM, CUMETPUYHI, M'siKi, enacTuyHi, 6esboricHi,
PyXIMBI, LKipa Hag NiMaTUYHUMK BY3namm He 3MiHeHa.
KicTkoBo-M's1i30Ba cuctema — 6e3 BUAMMMX NaTONOMYHUX
3MiH. Y nereHsix aycKynsTaThBHO BE3WKYMSPHE AWXaHHS,
NaTonoriyHMX QuxarnbHuX oeHOMeHIB Hemae. ToHM cepust
PUTMIYHi, 3BYYHi, CUCTOMIYHMIA LUYM B V TOYL, M'SKOro Temb-
py. KuBiT M'sikuiA, 6e360nicHmiA. izionorivHi BUNMOPOXHEHHS
— 6€e3 naTonoriYHMx BigXuneHsb.

Mig yac giarHocTyHoi npobu 3 70 % i3onponinosum
CMIMPTOM OCEPELKN YPaxXeHHs! Ha LUKIpi MOBHICTIO BUAa-
nunues (puc. 2). Jlepmatockonis nokasana Y1CrneHHi
MoniroHanbHi KOPUYHEBI ONSALLKM, PO3TALLOBAHI MO3aiuHO,
nepecivdeHi niHismu (puc. 3).

Ha nigcrasi kniHiko-aHaMHECTUYHWX JaHuX | gepMa-
TOCKOMIYHUX MOKA3HWKIB NaLieHTy BCTAHOBMEHO AdiarHo3
aepmaros Terra firma-forme (TFFD, GpygHuii fepmatos
[yHkaHa). PekoMeHO0BaHO OYMLLEHHS OcepeqKiB 3a [o-
MOMOTOK CMIMPTOBUX CEPBETOK, Hazani BUKOPUCTOBYBATU
emoneHTn. Yepes 2 TvkHi nicns NikyBaHHS Lwkipa Habyna
iHTaKTHOTO BUMMSAY.

06roBopeHHs

[Hepmartos Terra firma-forme — gobposikicHe 3axBOpHOBaHHS!
3 XapaKTepHUM KriHi4YHUM nepebirom, 30kpema BUHUKHEH-
HSIM KOPUYHEBMX ab0 YOPHWX FiNepKePaTOTUYHUX BRISILLIOK
abo nanyn. Liei iepMaTos HeooCTaTHLO YacTo PEECTPYHOT,
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2A 2B

3 Puc. 1. MNaujeHt C. Bikom 9 pokie. flepmatos Terra firma-forme (6pyaHuit fepmaros
[yHkaHa). 1A: TUnbHa NoBepxHs K1CTi; 1B: 3aHs NiKTbOBa AinsHKa.

Puc. 2. MaujeHt C. Bikom 9 pokiB.. [lepmatos Terra firma-forme (GpyaHuit aepmatos
[lyHKaHa) yepe3 2 TWxHi nicns nikyBaHHsA. 2A: TUNbHA NOBEpXHS KiCTelr; 2B: npasa

3aHs NiKTbOBA AiNsHKa.

Puc. 3. MauieHt C. Bikom 9 pokie. [lepmatos Terra firma-forme — nepmatockoniyHa
KapTuHa.
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OCKiNbKV BiH Mae Ge3cumnToMHuiA nepebir, npoTe cnpuyn-
HSIE XBOPOMY €CTETUYHUI AUCKOMAOPT. Y 3B'A3KY 3 LM,
TFFD moxe np13BoguTyh J0 NCUXocoLiarnbHUX Hacmigkis y
navyjieHTiB, 3aHEMNOKOEHHS Ta 30EHTEXEHHS.

BaxnmBo BpaxoByBaTU MOXIMBICTb BUHUKHEHHS LIbOrO
[06pOSKICHOrO AEPMaTONOrYHOM 3aXBOPIOBAHHS Y PI3HNX
noKkaniaaLisix, OCKinbKM BOHO MOXe iMITyBaTH iHLLI LUKIpHI
3axBoproBaHHs. Y npaui V. Palaniappan et al. (2022) 3a-
MPOMOHOBAHO KOMMIEKCHWIA 4iarHOCTUYHUIA anropuTM, LU0
MOXHa BMKOPUCTOBYBATW K [iarHOCTUYHWUIA IHCTPYMEHT
nig vac audepeHuinHoi giarHocTuku 3 6pyaonogiGHUMm
ypaKeHHAMM Lukipy [9].

TFFD yacto nnyTatoTb 3 iHWMMK HabyTuMu poana-
Zamu, Lo MatoTb BUINAZ NNEPNirMeHTOBaHNX, CXOXKUX Ha
6pyn ypaxeHb. [udepeHLiiiHy aiarHoCTyKy NPOBOASTH 3
YOPHWUM aKkaHTO30M, AEpPMaTo30M neglecta, CMHAPOMOM
6pyAHOi LKipw (B TOMY Ymcni Npy aToniYHOMY AepMaTuTi),
enigepmansHUM HeBycoM. HasBaHi rinepnirMeHTOBaHi
CTaHN MOXYTb OYTW KMiHIYHO Ta [epMaToCKOMiyHO no-
LiOHUMK.

TFFD Bu1pi3HAETLCA 3a peakLi€to Ha TECT, Mif vac IKOro
ypaXeHHs BuaansitoTb 3a gonomoroto 70 % ionponinosoro
cnmpTy. Pesynsratit MUTTEBI, CNIPUSItOTb NOMErLLEHHIO CTaHy
nauieHTa. Kpim Toro, us npouenypa HeiHBasvBHa, 6e360-
nicHa, He CrpUYMHSIE KOCMETUYHI Npobnemu, sk-oT py6ui,
— BCE Lie € BaXJIMBMMY NepeBaramm nig vac AiarHoCcTuky B
negiaTpyUyHin nonynsuii.

Ha sigminy Big TFFD, ypaxeHHa npu gepmarosi
neglecta MoxHa BMganuT 3a JOMOMOrol Muna Ta
Boaw [10]. epmato3 neglecta («HeMUTUIA epmaTosd») —
CTaH, KW AiarHOCTYHOTb HEAOCTATHBLO, YaCTO — MOMUITKOBO;
BiH € NPSIMAM HACIiAKOM NOraHoi ririeHu, Wo Moxe ByTun
MnoB’sA3aHa 3 NCUXIYHNMK 3aXBOPIOBAHHAMM, HEBPOMOTY-
HUM aediumToMm, XipypriyHnM pybuem, rinepectesieto abo
iHLIMMW AiepMaTONOrYHUMI 3aXBOPIOBAHHSIMU — EK3EMOIO,
pobposikicHnm HeBycom [11]. YacTo 3aHenbaHicTb NoB's3a-
Ha 3i CTpaxoM MoripLUUTI OCHOBHE 3aXBOPHOBaHHS. AKLLO
3BONOXYBarbHi KPEMM Ta MICLIEBI CTEPOIAN He CrpUsTbL
NO3UTUBHOMY eDeKTY, CIif NPOBECTU ANMEPEHLINHY Aia-
THOCTWKY i3 3aXBOPIOBaHHSMM, LLIO HABEAEHI BULLE.

Mu pekomeHIyEMO BUKOPUCTOBYBATY TECT i3 MUMBHOK
BOZOH0 5K MOYATKOBWI KPOK AMNst BUKIIOYEHHS! TinepnirMeH-
TOBaHUX [epMarT03iB, CXOKMX Ha «Bpyay». FAKLLO ypaxkeHHs
3anuwaeTbes, TecT i3 70 % isonponinosyM CnnpToM — Npo-
CTWA KNIHIYHWIA IHCTPYMEHT ANs NiATBEPMHKEHHS AiarHo3y
TFFD. Akwo obnasa TeCTW AatoTb HETATUBHI Pe3ynbraTy,
cnig NpunycTUTU PO3BUTOK IHLIUX FiNepnirMeHTOBaHKX
CTaHiB.

TFFD moxHa foBoni nerko AiarHocTyBaTy Ta fikyBaTu.
Brim, sIKLLO Nikap He BUKOHAE Ha3BaHi AiarHOCTUYHI TECTU Ha
paHHix eTanax 0OCTEXEHHS, Lie MOXe CMPUYMHUTH 3acTo-
CyBaHHs1 HEMOTPIOHUX iarHOCTUYHMX MpoLeayp, 30kpemMa
Gioncii («TpMBOXHaY rinepaiarHOCTVKa), Ta NPU3HAYEHHS
NiKyBanbHWX 3aX0fiB.

[ocnimxeHHs, sike 3aincHnnm, nigTeepauno, wo TFFD
— NEepeBaXHO AUTAYMIA AepmaTos. BctaHoBuaK, WO BiH
Moxe ByTn NoB’S3aHMIn 3 anepriYHMMM 3aXBOPIOBAHHAMY,
a TaKoX MOXe MaTW CRifbHWIA eTionaToreHes i3 Lumu
CTaHamu.

OTxe, LM OnMCOM KMiHIYHOrO BUMaAKy iHPOpPMYyeEMO
KMiHILMCTIB NPO YCMilWHO AiarHOCTOBaHUN i BUMIKYBaHUI
enizog TFFD y antuHn. Ockinbku B BOCTYNHIN dhaxosii

3anopisbkuit MeAnuHuI XypHan. Tom 27, Ne 3(150), TpaBeHb - yepBeHb 2025 p.

nitepatypi 06MexeHa KinbKiCTb NoBiZoMIEHb NPO Lien Aep-
MaTo3, NOTPIOHO HaKoMWYyBaTK AaHi, (PIKCYHOUM KOHKPETHI
KNiHiYHi BUnagkw. Lie cnpusiTvMe YHUKHEHHIO HEeMOTPIGHMX
BTPYYaHb.

BucHoBKH

1. OnmucaHo KniHivHMIA BUNazok aepmaroay Terra firma-
forme (BpyaHuii gepmatos [lyHkaHa) y xnonus Bikom 9
POKIB 3 06TSHKEHM anepronoriy HUM aHamMHe30M. IMOBIpHO,
MPUYMHOH 3aXBOPHOBAHHS! CTaB KOMMIEKCHWIA BMIVB KirNbKOX
thakTopiB (MoxwbKY B xap4yBaHHi, aneprornoriYHmi aHamHes).

2. 3axBoptoBaHHa [OBONI MErko AiarHoCTyBaTn Ta
nikyBaTW, pPa3oMm i3 TUM BOHO € A0BOII PiAKICHUM. Baxrnneo
MpaBUIbHO [iarHOCTyBaTh Liel 1epMato3, abu YHUKHYTU
NpU3HayYeHHs HepawuioHanbHUX AiarHOCTUYHUX | MiKy-
BambHVX NpoLieayp, a Takox o6 3acnokoiT navieHTa Ta
YrieHiB CiM'i.

3. Lium nosigoMneHHsM nparHemo NpuBEPHYTW yBa-
ry cdaxisui fo aepmatosy Terra firma-forme (BpyaHuii
Aepmarto3 [lyHkaHa). CtaTTs cTaHoBUTUME iHTepec Ans
nikapiB-AepMaToBEHEPOIIOriB, NeajiaTpis, Nikapis 3aranbHOi
NPaKTUKN — CIMEAHKX NikapiB.

diHaHcyBaHHA

OCAiIAKEHHS 3AiICHEHO B pamkax HAP XapKiBCbKOro HaLlioHaAbHOMO
MEAMYHOTO YHiBepcuTeTy «Meanko-6ionoriuHi acnektn apantadyi
ATEN 3 COMATUYHOK NATOAOTIELD B Cy4aCHUX yMOBaX», AEpKaBHUM
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