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THE ROLE OF NEXT-GENERATION SEQUENCING IN
LUNG CANCER DIAGNOSIS

Among all malignant neoplasms, lung cancer is the cause of death
in approximately every fifth patient. Next-generation sequencing can
solve the issue of not only diagnosis but also the further treatment of
lung cancer.

Aim. The work aims to search, process, generalize and
bibliometrically analyze the scientific literature to study the main
trends in next-generation sequencing in diagnosing non-small cell lung
cancer.

Materials and methods. One thousand nine hundred thirty-one
literature sources, including information about next-generation
sequencing, were published between 2010 and 2023. The data search
was carried out in electronic databases Scopus, PubMed, Web of
Science, and Google Scholar using keywords: "lung cancer," "next-
generation sequencing,” "targeted therapy," "genetic mutations,"
"circulating tumor DNA," and "liquid biopsy." The authors used the
bibliometric tools of the Scopus and SciVal databases to analyze the
year, source, type of study, subject area, and country of publication.

Results and discussion. Next-generation sequencing is gradually
becoming the new diagnostic standard. This technology allows to
detect biological markers with high accuracy and specificity. Many
studies have confirmed the effectiveness of next-generation
sequencing for diagnosing lung cancer, assessing response to
treatment and sensitivity to drug therapy, and predicting the prognosis
of the disease. Lung cancer is one of the most common tumors with a
high mutational load. Unique diagnostic panels allow for a short period
to examine tumor tissue for a wide range of biological markers. The
article aims to investigate the main areas of application of next-
generation sequencing in patients with lung cancer and current clinical
trials in this field. The bibliometric analysis of the scientific literature
consisted of the study of publication activity from 2010 to 2023, the
geography of publications, and the identification of scientific journals
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where the articles about the role of next-generation sequencing were
publicized.

Conclusions. Next-generation sequencing is widely used in
medicine. This method can become one of the leading methods for
diagnosing lung cancer because it can accurately identify specific
biological markers. Tumor tissue embedded in paraffin blocks and
various biological fluids can be used for diagnosis. Next-generation
sequencing is effective even in cases where the amount of tumor tissue
is limited and other methods cannot identify it. The advantages of the
method are confirmed in clinical trials and described in many scientific
publications of the leading countries of the world. As a result, next-
generation sequencing appears to be an effective method for
diagnosing lung cancer and selecting the most appropriate regimen of
targeted or immunotherapy. Disadvantages of the method include the
high cost in developing countries and the need for appropriate
software.

Keywords: lung cancer, next-generation sequencing, targeted
therapy, genetic mutations, circulating tumor DNA, liquid biopsy.
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POJIb CEKBEHYBAHHS HACTYIIHOI'O IOKOJIIHHA
JJISI ATATHOCTHUKU PAKY JIETEHb

Cepen ycixX 37I0SIKICHUX HOBOYTBOPEHb PAaK JIET€Hb € MPUYHHOIO
CMEpTi NPHOJIM3HO KOXKHOTO I’SITOTO MallieHTa. €IUHUM METOIOM,
3JaTHAM BUPILNIMTH NUTAHHSA HE JIMIIE JIarHOCTHUKH, ajle 1 MoJaib-
IIIOTO JIIKyBaHHS PaKy JIETEeHb € TEHETUYHE TECTYBaHHS 3 BUKOPUCTaH-
HSIM CEKBEHYBAHHS HACTYITHOTO ITOKOJIHHSL.

Meta. MeToro poOoTH € TIOIIyK, 00poOKa, y3araabHEeHHS Ta 0i0-
JIOMETPUYHUI aHAII3 HAYKOBOI JITEpaTypH JUIsi BUBYCHHS! OCHOBHHX
TEeH/ICHIIIf 3aCTOCYBaHHSI CEKBEHYBaHHsI HACTYITHOTO IOKOJIIHHS Y Ji-
arHOCTHIII HeNIPIOHOKITITHHHOTO PaKy JiereHb.

Marepianu ta meromm. byno mocmimxeno 1931 mitepatypHe
JoKepento, onyosikoBae 3a nepiof 3 2010 mo 2023 poku, 1110 MiCTHIIO
iH(opMallil0 PO BUKOPUCTaHHS CEKBEHYBAaHHsI HACTYITHOTO ITOKO-
minas. Tlomyk naHuX TPOBOAMBCA y ENEKTPOHHMX 0a3zax JaHMX
Scopus, PubMed, Web of Science Ta Google Scholar 3a xirouoBuMu
TEpMiHAMH: «paK JIETEHb», «CEKBEHYBAaHHS HACTYITHOTO MTOKOJIHH»,
«TapreTHa Tepamis», «TeHeTHYHI MyTalii», «IUPKYITIOI0Ya ITyXJIMHHA
JHK», «piguHHa 6ioncis». ABTOpH BUKOPUCTOBYBaM OibmioMeTpu-
4Hi iHCTpyMeHTH 0a3u maHux Scopus Ta SciVal ans anamizy poky,
JoKepeta, THITy JOCIIKEHHS, TIPeIMETHOI ramy3i Ta KpaiHi BUIaHHS.

Pe3ynbTaTi Ta ix 00roBopenHs. CekBeHyBaHHs HACTYTHOTO I10-
KOJIIHHSI MIOCTYTIOBO CTA€ HOBMM JIIarHOCTHYHUM CTaHaapToM. JlaHa
TEXHOJIOTis J03BOJISIE 3 BUCOKOIO TOUHICTIO Ta CHEM(DIUHICTIO BUSIB-
JsTH OlonoriuHi MapkepH. Y 0araTbox JOCITIPKEHHAX Oyiia miarBep-
JDKeHa e()eKTUBHICTh CEKBEHYBaHHS HACTYITHOTO MOKOJIHHS JUIA Jia-
THOCTHUKH PaKy JIETeHb, OLIHIII BiIMOBIl Ha JIIKyBaHHS Ta 4y TIHBOCTI
JI0 MEIMKaMEHTO3HOI Teparlii, IPOrHO3yBaHHI Iepediry 3axBopro-
BaHHA. Pak JiereHp € OzHI€IO i3 HAHOUIBII MOIIMPEHUX ITyXJIMH 3
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BHCOKHM MYyTAIliiHAM HaBaHTakeHHsM. CrieliaabHi TiarHOCTHYHI T1a-
HEJli JO3BOJIAIOTH 32 KOPOTKHI TIPOMDKOK 9acy IOCHTIIUTH ITyXINHHY
TKaHIHY Ha IIAPOKHUH CIIEKTp Oi0J0TiIHIX MapkepiB. CTaTTs CIpsiMo-
BaHa Ha 03HAHOMJICHHS 3 OCHOBHUMH HANPSIMKaMH 3aCTOCYBaHHS CEK-
BEHYBaHHSI HACTYITHOT'O IOKOJIIHHA Y HAI[I€HTIB 3 paKOM JIETEHb Ta aK-
TYaJIbHUMHU KJTIHIYHUMH JIOCTIDKEHHSIMU Y il ramysi. bibmiomerpu-
YHUWI aHaJli3 HayKOBOI JIiTepaTypH IOJISIraB y JOCIIJDKEHH] MyOJTiKa-
LiifHOT akTHBHOCTI 3a nepion 3 2010 mo 2023 poku, BUBYEHHI Teorpa-
¢ii myOmiKariif Ta BCTaHOBJIEHHI HAYKOBHX XypHAIIB, y SKUX Halua-
CTiIIIe 3yCTPIYarOThCS CTATTi PO POJIb CEKBEHYBAHHS HACTYITHOTO TIO-
KOJIIHHS JJISI IIaTHOCTUKH PaKy JICTCHB.

BucnoBkn. CexkBeHyBaHHS HACTYIHOTO IIOKOJIHHS BCE LIMPILE
BUKOPHCTOBYIOTh y MeuiuHi. Lleit MeTox Moske cTaTH OJJHUM i3 Ipo-
BIITHUX JIJIA TIaTrHOCTHKH PAKy JIET€HB, aJKe 31aTEH 3 BUCOKOIO TOYHi-
cTio ineHTHdikyBatn cneuudiuni Oiosoriuni Mapkepu. st noci-
JDKSHHSI MOJKE BUKOPUCTOBYBATUCS HE JIMILE MyXJIMHHA TKaHWHA 3a-
nuTa y napagisoBi OJI0KH, ayie i pisHOMaHiTHI OioJorivni piguau. Cek-
BEHYBaHHsI HACTYITHOTO IOKOJIHHS €()eKTHBHE HaBITh y BHIIAJIKaX,
KOJIM KUTBKICTh ITyXJIMHHOT TKAHUHU OOME)XEeHa 1 1HILI METOIM He 371a-
THi 11 inenTH]ikyBatu. [IepeBaru MeTomy MiATBEPIKEeHI y KITHITHIX
JIOCITIDKCHHSX Ta OMMCaHi y 0araTb0X HayKOBHX IMyOJIKAMisX TIPOBiI-
HHX KpaiH CBITY. SIK Hac/iIOK, CEKBEHYBaHHS HACTYITHOI'O HOKOJIHHS
BUIVISIIAE K OCOOJMBO NPUBAOIMBUI METOM IS IIarHOCTHKU PaKy
JIeTeHb 1 BUOOPY HAMOUTBII BiIOBIAHOI CXEMH TapreTHOI Yd iMyHO-
teparnii. Heonikamu MeTo1y MOJKHa BBa)KaTH BUCOKY LIiHY B KpaiHax,
110 PO3BHUBAIOTHCS Ta HEOOXiMHICTH OOPOOKH BENUKOI KiIBKOCTI Ja-
HUX 3 BUKOPHCTAHHSM BiANOBIHOTO MPOrPaMHOTO 3a0€31eUeHHL.

Ku1i04oBi cj10Ba: pak JiereHb, CEKBEHYBaHHS HACTYITHOTO TOKO-
JIHHSI, TAPreTHA Tepartisi, FeHETUYHI MY Tallil, IUPKYJIIOI0Ya My XJIMHHA
JHK, pinnana 6ioricis.

Aemop, eionosioanvhuii 3a nucmyeannsn: FOnis B. Mockanenxo, Cymcokuil deporcasnuil ynisepcumem, kageopa

OHKOJ1021i ma padionozii
e-mail: yl.moskalenko@med.sumdu.edu.ua

INTRODUCTION / BCTYII

Among all malighant neoplasms, lung cancer is
the cause of death in approximately every fifth patient.
According to Global cancer statistics, 1796144 people
died from this disease in 2020 [1]. One of the essential
factors in the low survival rate of patients is the
diagnosis of the disease in the advanced stages. Lung
cancer does not have specific symptoms in the early
stages. Only persistent cough, chest pain, shortness of
breath, and hemoptysis prompt patients to seek
medical attention. That is why great efforts of
scientists are directed at developing new diagnostic
methods that would allow lung cancer to be detected
as early as possible.

Low-dose computed tomography (LDCT) was
one of the promising areas that allowed for a 20%
reduction in mortality rates. However, the National
Comprehensive ~ Cancer  Network  (NCCN)

recommends this method for patients over 50 who are
current or former smokers. Another significant
limitation is the difficulty in determining the origin of
pulmonary nodules [2, 3].

In recent years, combining radiomic and
qualitative semantic variable imaging with molecular
blood biomarkers has become a popular direction of
lung cancer screening [4]. This set of measures is
promising. However, next-generation sequencing
(NGS) can solve the issue of not only diagnosis but
also the further treatment of lung cancer.

Targeted and immune checkpoint inhibitor
therapies are widely used to treat locally advanced and
metastatic lung cancer. NCCN guidelines recommend
mandatory testing for the most common genetic
mutations, such as EGFR, ALK, KRAS, ROSI,
BRAF, NTRKL/2/3, MET, RET, and PD-L1
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expression [5]. Therefore, NGS may be the key to
early diagnosis and effective lung cancer treatment.

NGS is a complex technology used to analyze the
sequence (DNA) and gene expression (RNA species)
[6]. The advantages of this method are low cost,
quick results, wide application both for research
purposes and in the clinic, and many commercially
available laboratory panels. Disadvantages include
the need for special computer programs, the lack of
standardization for clinical use, and the high cost of
diagnosis in developing countries [7]. The data
obtained by the NGS method are used to improve
diagnosis, prognosis, and effective treatment of
many diseases, including lung cancer [8, 9].

Aim. The work aims to search, process,
generalize and bibliometrically analyze the scientific
literature to study the main trends in next-generation
sequencing in diagnosing non-small cell lung cancer.

Materials and methods

We examined 1,931 literature sources published
between 2010 and 2023 that contained information
on using NGS for lung cancer diagnosis and
treatment selection. The data search was carried out
in electronic databases Scopus, PubMed, Web of
Science, and Google Scholar using key terms: "lung
cancer," "next-generation sequencing," "targeted
therapy,”" "genetic mutations," “circulating tumor
DNA," and "liquid biopsy."

The authors used Scopus database bibliometric
tools and SciVal to analyze the year, source, type of
study, subject area, and country of the publication.
The VOSviewer system from the University of
Leiden (http://www.vosviewer.com/) was used to
generate and visualize the bibliometric network.

A bibliometric analysis was performed using
online platforms for monitoring and analyzing
international scientific research, visualization tools,
and modern citation metrics SciVal (Scopus).
Bibliometric networks were constructed and
visualized using the VOSviewer program.

Results and discussion

NGS for lung cancer diagnosis

NGS has high specificity and sensitivity, which
allows to perform a wide range of studies even with
a small amount of material. This method has a low
rate of false negative results. It can identify specific
mutations in paraffin-embedded tumor tissue
samples [10] and in circulating tumor DNA obtained
by liquid biopsy [11, 12, 13].

The promise of the NGS method for diagnosing
lung cancer led to the appearance of specific
commercial kits and panels. Representatives of
panels based on RNA fusion are AccuFusion,

OmniFusion, lon AmpliSeq™ RNA Fusion Lung
Cancer Panel, and QuantideX® NGS RNA Lung
Cancer Kit. TruSight RNA fusion panel or Archer
fusion plex Comprehensive Thyroid and Lung are
recommended if the method is based on RNA
sequencing. DNA sequencing requires using Lung
Cancer-Targeted Gene Panel, lon AmpliSeq™
Colon and Lung Research Panel v2, or AmpliSeq for
Illumina Colon and Lung Research Panel [7].

One of the most common is the NextDaySeq-
Lung panel, which contains primers for
amplification of exons 18, 19, 20, 21 of EGFR,
exons 9, 20 and PIK3CA, exons 2, 3 of KRAS, and
exons 11, 15 of BRAF. The identification of a
specific genetic mutation allows the use of targeted
therapy drugs. For example, lung cancer associated
with a BRAF mutation usually responds well to
treatment with BRAF/MEK inhibitors [14]. Patients
with a PIK3CA mutation can use alpelisib, which is
usually effective in treating breast cancer [15, 16].

Another variant of the gene panel used to
diagnose lung cancer is the lon Ampliseq RNA
fusion. The method focused on the identification of
splicing changes based on RNA sequencing. This
panel from ThermoFisher Scientific can evaluate
translocations, interstitial deletions, and
chromosomal inversions. It can examine 70 known
ALK, RET, ROS1, and NTRK fusion transcripts.
This panel can be used parallel with DNA
sequencing, although the RNA fusion method is
considered more sensitive [17, 18].

The ability of cells to avoid apoptosis and
excessive proliferation is considered the primary
pathogenetic mechanism of the development of
malignant tumors. The number of somatic mutations
is constantly increasing [19]. One of the most
common tumors with a high mutational load is lung
cancer. Therefore, NGS can be an extremely
effective method with numerous advantages,
allowing to evaluate of changes in genes involved in
the development of lung cancer (EGFR, BRAF,
KRAS, HER2, ROS, ALK, PIK3CA, NTRK, RET,
and MET) [20].

An example of the practical application of NGS
compared to standard mutation testing is the work of
Judd et al. [21]. Scientists conducted DNA
sequencing of tumor tissue samples of 17,095 non-
small cell lung cancer patients. It was found that
37.2% of people with adenocarcinomas and 4.4%
with squamous cell carcinomas had a KRAS
mutation. As a result, such patients are candidates for
targeted therapy. Clinical studies on the efficacy and
safety of sotorasib [22] and adagrasib [23] are




Moskalenko YuV, Vynnychenko Ol, Sulaieva OM, Moskalenko RA East. Ukr. Med. J. 2023;11(3):214-223

ongoing so that effective targeted drugs may soon
appear on the pharmaceutical market.

DNA methylation method is used for early lung
cancer diagnosis using NGS based on liquid biopsy.
Liang et al. [24] found that its sensitivity is 75% for
stage 1A and 85.7% for stage 1B non-small cell lung
cancer. Compared with FISH or IHC, NGS is more
sensitive and specific when analyzing fusion
changes in lung cancer.

Lin et al. [25] compared the efficiency of
different  methods  for  detecting ALK
rearrangements. So, when using NGS, the detection
rate was 92.7%, FISH - 82.4%, IHC - 94.5%. In
addition, 87.3% of NGS results were concordant
with IHC results. The researchers concluded that
IHC fusion testing is better for screening, while NGS
fusion testing is more appropriate for selecting
targeted therapies, particularly crizotinib.

One of the following examples of the use of NGS
is the study of circulating non-coding RNA, which
allows the prediction of drug resistance and adverse
reactions to immunotherapy, chemotherapy,
targeted, and radiation therapy. Li et al. [26] believe
that circulating non-coding RNA may be a
promising biomarker for developing targeted drugs.

To solve the problem of the lack of tumor tissue
samples available for testing, non-invasive methods
of biomarker research are increasingly being
implemented. In recent years, the idea that NGS
based on liquid biopsy should be the diagnostic
standard for patients with metastatic non-small cell
lung cancer has become increasingly popular [27].
Leighl et al. indicate that this method is sensitive
[28]. The similarity was observed when comparing

NGS for circulating tumor DNA and tissue DNA in
non-small cell lung cancer patients. Similar results
were obtained by Mack et al. [29] while performing
NGS on more than 8,000 patients with lung cancer.

Many conducted studies and obtained favorable
results confirm the effectiveness of NGS for
diagnosing lung cancer. As a result, ESMO and
various groups of scientists recommend the broader
use of this technique [30, 31]. A successful example
is the NGS method analysis of circulating tumor
DNA, which allows detecting the EGFR T790M
mutation and establishing the feasibility of using
osimertinib [32].

According to data from Clinical. Trials.gov, 149
clinical studies are associated with NGS [33]. Active
patient recruitment is ongoing in 48 clinical trials,
with ten more to begin soon. This indicates the
growing interest of scientists in this topic. The
results obtained in clinical studies, scientific and
medical institutions are actively covered in
publications. As a result, we decided to conduct a
bibliometric analysis of scientific literature.

Bibliometric analysis of scientific literature

NGS is a very modern diagnostic field. The first
publications devoted to this topic appeared only in
2010. Until 2014, interest in NGS grew slowly, but
then a rapid rise in popularity began. The most
significant number of scientific publications (almost
600) was in 2019. The COVID-19 pandemic has
made adjustments and somewhat reduced interest in
this topic. Already in 2021, the number of scientific
sources grew again and peaked in 2022. The decline
in publishing activity in 2023 is because the year is
now in progress (Fig. 1).
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Figure 1 — Chronology of publications on NGS for lung cancer diagnosis from 2010 to 2023 according to the

bibliometric analysis of the Scopus database
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Scientists from the USA and China were most
actively studying NGS for the diagnosis of lung
cancer. The publication activity of scientists from
Italy, Japan, France, Germany, Great Britain,
Spain, Canada, and South Korea was significantly
lower (Fig. 2).

The most significant number of research results

is covered in such scientific journals as the Journal
of Thoracic Oncology, Lung Cancer, Frontiers in
Oncology, Cancers, and Thoracic Cancer. It is
worth noting that in the journal Frontiers in
Oncology, about 60 articles were devoted to the
value of NGS for diagnosing and treating lung
cancer (Fig. 3).
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Figure 2 — The number of publications in different countries about NGS for lung cancer diagnosis from 2010
to 2023 according to the bibliometric analysis of the Scopus database
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Figure 3 — The number of publications on NGS for lung cancer diagnosis in scientific journals from 2012 to
2023 according to the bibliometric analysis of the Scopus database

With the help of the VOSviewer program, which
allows the visualization of bibliometric networks, the
publication activity from 2010 to 2023 was
investigated and graphically depicted. Keywords

"next

"lung cancer," generation  sequencing,"
"targeted therapy," "genetic mutations," "circulating
tumor DNA," and "liquid biopsy" were used. With the
help of the SciVal service and the bibliometric

219



Moskalenko YuV, Vynnychenko Ol, Sulaieva OM, Moskalenko RA East. Ukr. Med. J. 2023;11(3):214-223

analysis tool VOSviewer, it was possible to highlight The third cluster (in blue) is devoted to biomarkers
and display 612 keywords that appear most often in used for diagnosing lung cancer by the NGS method.
articles about NGS. All of them were divided into five A total of 94 keywords are focused on this topic.
thematic clusters (Fig. 4). The fourth cluster (in yellow) reflects publications
The first thematic cluster (in red) is represented comparing the performance of NGS with other
by 256 keywords that reflect the value of NGS for diagnostic methods, such as immunohistochemistry
selecting targeted therapy in patients with lung cancer. and polymerase chain reaction. Fifty-three keywords
The second thematic cluster (in green), with 177 indicate this direction.
words, reflects research on NGS's role in predicting The fifth (purple) thematic cluster is represented
complications of chemotherapy, immunotherapy, and by 32 keywords and is devoted to NGS analysis by the

targeted therapy. liquid biopsy method.
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It is worth noting that NGS is used not only in
medicine. With the help of the SciVal service, an
interdisciplinary interaction between scientific fields
in which this method is actively used was discovered:

CONCLUSIONS / BACHOBKH

NGS is increasingly used in medicine. This
method can become one of the leading methods for
diagnosing lung cancer because it can accurately
identify specific biological markers. Tumor tissue
embedded in paraffin blocks and various biological
fluids can be used for diagnosis. NGS is effective
even in cases where the amount of tumor tissue is

pharmacology, biochemistry, immunology, and
veterinary medicine (Fig. 5).

Limitations. This research includes publications
only in the Scopus database from 2010 to 01.08.2023.

limited, and other methods cannot identify it. The
technique's advantages are confirmed in clinical
trials and described in many leading countries'
scientific publications. As a result, NGS appears to
be an effective method for diagnosing lung cancer
and selecting the most appropriate regimen of
targeted or immunotherapy. Disadvantages of the
method include the high cost in developing countries
and the need to appropriate software.
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ABSTRACT PRIMARY FALLOPIAN TUBE CANCER: A LITERATURE

Dmitrii Sumtsov REVIEW

https://orcid.org/0000-0001-5143-6902 Introduction. This literature review presents an analysis of
diagnostic methods and treatment of a relatively rare and highly
Sumy Regional Clinical Oncological  malignant tumor — primary fallopian tube cancer, which is poorly
Dispensary, Sumy, Ukraine studied and difficult to diagnose. The study of the fallopian tube
disorder is very relevant, as the fallopian tube mucosa can be a source
of "serous carcinogenesis" for serous ovarian and peritoneal cancer.

Methods. The author selected more than 50 scientific works from
the world literature on the problems of incidence, diagnosis, and
treatment of primary fallopian tube cancer and conducted a detailed
analysis of them.

Results and Discussion. The author draws attention to the risk
group for primary fallopian tube cancer. Women with BRCA-1 and
BRCA-2 mutations are more likely to develop FTC, especially in
families with a history of breast and (or) ovarian cancer.
Approximately 30% of women with FTC have a BRCA-1 or BRCA-2
mutation. All patients with a burdened history and pathologic
mutations should be considered candidates for routine rehabilitation.
The author analyzes options for improving preoperative diagnosis
using modern methods of additional examination, such as tumor
markers, vacuum suction biopsy, transvaginal ultrasound, CT and
MRI, and diagnostic laparoscopy. The author emphasizes that it is
possible to avoid diagnostic errors during operations using a detailed
examination of the affected fallopian tube mucosa on a longitudinal
section and suboperative methods of morphological diagnosis. In
addition, the author points out the prognostic importance of adequate
staging and complete courses of adjuvant polychemotherapy
according to modern clinical protocols. The author also draws
attention to the interdependence of prevention methods, diagnosis, and
treatment of FTC and ovarian cancer.

Keywords: primary fallopian tube cancer, incidence, clinical
features, diagnosis, treatment.
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Cymcokui obaacHull KATHIYHUL
oHKoNo2iuHull Jucnancep, m. Cymu,
Ykpaina

NEPBUHHUN PAK MATKOBHUX TPYB: OIJSAJ
JITEPATYPH

Beryn. Y nmanomy ormszi JliTepaTypu HpEACTaBICHO aHalli3
CTaHy JIarHOCTHKH Ta JIKyBaHHS MOPIBHSHO PiJKOi, HEJOCTATHbO
BUBYEHOI, TPYJHO AIarHOCTOBAHOI Ta JIyXe 3JI0SKICHOT IyXJIMHU —
TIEPBUHHOTO PaKy MaTKOBHX TpyO. BUBYEeHHs maTosorii MaTKOBHX
TpyO € JyXe aKTyaJbHUM, TaK SIK iX cIM30Ba 000JIOHKA MOXe OyTH
JDKEPENIOM  «CEPO3HOTO  KAaHIEPOTE€HEe3y» ISl  BUHUKHEHHS
CEpPO3HOTO paKy SIEYHNKIB T4 OYEPECBUHH.

Metoau. 3i cBiTOBOI JiTepaTypu aBTOpOM BHOpaHi Oinmbire 50
HAyKOBHX TIpamb 3 TPOOJIEM 3aXBOPIOBAHOCTi, IIarHOCTHUKH Ta
JKYBaHHSA TEPBUHHOTO pPaKy MAaTKOBHUX TPyO Ta NpOBEICHHH iX
NEeTAIbHUN aHai3.

Pe3yabTaTH aHaJi3y Ta iX 00roBopeHHs. ABTOp 3BEpTa€e yBary
Ha TPYyIy pHU3UKY IEPBUHHOTO paKy MarkoBux TpyO. Beimka
WMOBIpHICTh BUHMKHEHHS JaHHOT MaTOJOTIi y XIHOK 3 MyTallisIMU
BRCA -1 ta BRCA-2, 0co0yiuBO B THX pOJAUHAX, jJ¢ Oy XBOpI Ha
pak MosouHoi 3ano3u Ta (abo) seqnukis. [IpubnmzHo 30% >XiHOK
xBopux PMT warote wmytamito BRCA-1 a6o BRCA-2. Veci
TIAIIIEHTKU 3 OOTSHKCHNM aHAMHE30M Ta MATOJOTIYHAMHA MYTaIlisIMH
TIOBUHHI PO3ITISAATHCS K KaHAMAATH HA IUIAHOBE O3/I0POBJICHHS.
ABTOp aHaNi3ye MOJJIMBOCTI IIOKpAIICHHS  JIOOTNEpaIiiifHOi
JIarHOCTUKM 32 JONOMOTOI0 CY4YacHHX JOJATKOBUX METO/iB
OOCTe)XeHHsI, TaKUX sK OHKOMapkepu, mainens Oiomcis,
TpaHcBarinanpHa coHorpadis, KT i1 MPT Ta giarHocTHuHa
janapockomis. BiH  Takok  MiKpecioe, 10 MOXHAa  He
HPUITYCTUTUCS TIarHOCTUYHUX MOMHJIOK I/ 4ac orepauii Hisixom
JICTAJIbHOTO BUBUCHHS HA IIOB3JI0KHBOMY pO3pi3i  CIHM30BOi
00O0JIOHKH  ypakeHOI  MaTKOBOi TpyOM 1  3acTOCYBaHHSAM
cyOormepariitaux MetoniB Mopgoorianoi miarHoctuku. Kpim toro,
aBTOp yKa3y€ Ha TPOTHOCTHYHY BaXKJIMBICTh a/IeKBAaTHOTO
CTaJifOBaHHS Ta MOBHOIIIHHAX KypciB a1’ FOBaHTHOT
moJIiXiMioTeparii 3TiTHO CYyYacHHX KIIHIYHHUX MPOTOKOMIB. Takox
3BEpTa€ yBary Ha B3a€EMO3AICKHICTH METOMIB MPO(IIAKTHKH,
JIarHOCTUKY Ta JiikyBaHHS PMT Ta sieqHUKIB.

KaouoBi ciaoBa: mnepBuHHMH pak  MarkoBuX  TpyoO,
3aXBOPIOBAHICTh, OCOOJIMBOCTI KJIIHIKH, A1arHOCTHKA, JTIKYBaHHS.

Aemop, eionogioanvnuii 3a aucmyeantusn: /mumpo Cymyos, CymcbKuii 0OIACHUN KIIHIYHUL OHKOLOSIYHUL

oucnancep, m. Cymu, Yxpaina
e-mail: sumdg1977@gmail.com

Abbreviations:
PCT — polychemotherapy;
FTC — fallopian tube cancer

INTRODUCTION / BCTYII

For a long time, gynecologists and pathologists
considered fallopian tube cancer a non-existent

in detail and confirm a case of primary fallopian tube
cancer (FTC) by histological findings. He analyzed
the literature sources of that time and proved that the

thing. In 1888, K. Orthman was the first to describe cases of fallopian tube cancer previously described
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by Raymond (1847), Rokitanski (1861), Renault
(1861), and other authors were secondary to uterine
or ovarian tumors. In the same 1888 year, at a
meeting of the Kharkiv doctors' union, doctor N. P.
Fedorov made a report on the fallopian tube tumor
that developed in the hydrosalpinx [1]. Nowadays,
no doubts arise concerning the FTC, which is
known to have an incidence of at least 1.8% among
malignant tumors of the female genital tract and 4
to 6% — among uterine adnexa cancers [2, 3].
According to the reports of a number of authors, the
incidence of FTC is increasing. For example, in
North America, this indicator increased from 0.22
per 1 million women in 1999-2001 to 0.62 per 1
million in 2011-2012, while from 2001 to 2014,
according to the reports of other authors, the
incidence of FTC increased up to 4 times [4, 5]. The
issues of FTC diagnosis and the features of
fallopian tube pathology associated with its role in
the occurrence of serous ovarian and peritoneal
cancers remain relevant.

Based on world literature data and our own
experience, we conducted a concise analysis of the
up-to-date methods of FTC diagnosis and treatment
and the possibilities for their improvement.

Causes of FTC

The etiology of FTC remains unclear, but a
number of diseases and conditions were
documented that often precede FTC. The age of
patients with FTC ranges mainly from 40 to 60
years, but several cases were described in patients
between 17 and 89 [6, 7]. Up to 35-70% of patients
with FTC suffer from infertility and have a history
of inflammatory diseases of the uterine adnexa [8,
9, 10]. The role of inflammation in the development
of FTC was proved by the unique observation of H.
I. Thompson (1904) on the development of FTC in
the hydrosalpinx 8 years after the operation. During
the first operation, they could not remove
hydrosalpinx, and thus, it was sutured into the
colpotomy wound for drainage and possible atresia
[1]. Women with BRCA-1 and BRCA-2 mutations
are more likely to develop FTC, especially in
families with a history of breast and (or) ovarian
cancer [1, 11, 12]. Approximately 30% of women
with  FTC have a BRCA-1 or BRCA-2
mutation. The highest frequency of BRCA
mutations was observed in women with FTC
diagnosed before the age of 60, as well as in Jewish
women, women with a family history of cancer, and
women with a personal history of breast cancer. All
patients with a burdened history and an FTC
diagnosis should be considered candidates for

genetic testing and adequate routine rehabilitation
[13].

After the discovery of "serous carcinogenesis" of
the fallopian tube mucosa and its role in the
occurrence of serous ovarian and peritoneal cancers,
the study of the causes, features of diagnosis, and
treatment of FTC became even more relevant [14, 15,
16, 17]. This discovery provided a practical
opportunity to effectively prevent ovarian and
peritoneal cancer by opportunistic salpingectomy in
post-reproductive age. It is now known that timely
tubal ligations or tube removal reduces the incidence
of serous ovarian cancer by 30 to 90% [17, 18, 19].

Clinical features of FTC

Clinical manifestations of FTC are not always
specific, but at a doctor's appointment, they are found
in more than 90% of patients. Discomfort or pain,
sometimes paroxysmal, in the lower abdomen, is
registered in 70% of women; pathological vaginal
discharge — in 65 to 75% of patients. The most
characteristic symptom is watery or chyliform
discharge, often with opalescence or blood impurities.
Bleeding of varying intensity or yellowish purulent
discharge is less common. A typical feature of FTC is
the correlation between pain and discharge: increased
pathological discharge after an episode of pain.
Bimanually, at the time of consulting a gynecologist,
70 to 76% of patients already present with anatomical
changes in the internal genital organs, mainly the
uterine adnexa, which is often a sign of an old disease
[1, 20].

The most characteristic signs of FTC are the
Latzko's triad, when all three symptoms are present
(pain, discharge, neoplasms in the uterine adnexa),
and hydrops tubae profluens. In hydrops, tubae
profluens (hydrosalpinx), along with paroxysmal pain
syndrome, a large amount of watery discharge
appears, the pain decreases, and the previously
observed cyst-like mass in the uterine adnexa
decreases or completely disappears. Such clinical
picture is reported in 15 to 20% of cases; in the
remaining cases, FTC disguises as hydro- or
hematosalpinx, cysts or ovarian cancer, endometrial
cancer, uterine leiomyoma, inflammatory process,
acute abdomen, and other diseases that greatly
complicate FTC diagnosis [1, 3, 19]. To date, even in
specialized oncology hospitals, reliable preoperative
diagnoses range from 0 to 10-15% [21, 22, 23], and
errors during laparotomies and laparoscopies reach
50% [24, 25].

Problems and capabilities of FTC diagnosis

It is almost impossible to establish a reliable FTC
diagnosis before surgery without additional
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diagnostic methods. For the first time, E.
Antonowitch used hysterosalpingography to
diagnose FTC in 1950 and made the correct
diagnoses before surgery in two patients [1]. In the
following years, this technique, especially bicontrast
methods of examination, made it possible to
recognize FTC before surgery in >50% of cases [1,
3]. Nowadays, sonography and magnetic resonance
imaging (MRI) are successfully replacing
radiocontrast diagnostic methods in gynecologic
oncology [25, 27, 28]. Transvaginal 3D and Doppler
ultrasonography allow to detect not only the
anatomical changes characteristic of FTC (sausage-
shaped mass, thickening of the walls, papillary
projections, infiltrates), but also the changes in the
vascular geometry characteristic of cancer. In a
tumor lesion, the chaotic vascular pattern,
disproportionate calibration of vessels,
arteriovenous shunts, microaneurysms, tumoral
lakes, blind ends, and even the signs characteristic of
borderline tumors are revealed [29, 30].

In contrast to sonography, MRI, in addition to
anatomical features, allows recognition of fine
details of contrast, hydrophilicity, and chemical
features of the tumor and detection of metastases in
the lymph nodes. Some authors consider it necessary
to include MRI in FIGO clinical protocols as a
mandatory method of examination when FTC is
suspected [31].

In some cases, cytological analysis of
pathological uterine discharge, which is observed in
60-75% of patients, plays a decisive role in
diagnosing FTC. According to the reports of some
authors, tumor cell findings range from 0 to 40%, but
a lot depends on the amount and quality of the
collected material. For example, smears from the
vagina and cervical canal present no more than 6—
11% of reliable results, while vacuum suction biopsy
brings about 65% of reliable results [3, 32, 33].

Cal25 and HE4 tumor markers are important in
FTC diagnosis, treatment, and prognosis, although
their diagnostic capabilities are contradictory [1, 9].
Before the operation, Cal25 antigen is positive in
60 to 80% of cases, mainly with a pronounced
tumor process. In the early stages, Cal25 is within
the normal range or questionable, especially in
accompanying inflammatory processes,
endometriosis, and early pregnancy. The prognosis
for patients with FTC largely depends on the initial
level of Cal25. Almost always, after radical
operations and chemotherapy, the level of Cal25
normalizes; when the tumor process is activated,
the Cal25 level increases rapidly. Cal25 level

monitoring makes it possible to recognize the
activation of the disease and start treatment on
average 3 months earlier than with other methods
of diagnosis [22, 34].

In the diagnosis of FTC, laparoscopy is
considered very promising, but, unfortunately, the
results are not encouraging yet. For example, over
the past 4 years, 3 laparoscopic operations for FTC
were performed in the hospitals of the Sumy region.
In all the cases, the operations were non-radical,
and the diagnosis of FTC was made only after a
routine histological examination. In addition, in the
available literature, we found 21 cases of the use of
diagnostic laparoscopy in FTC. The analysis of
their results revealed that out of 24 patients with
early stages of FTC who underwent diagnostic
laparoscopy, 17 (70.8%) patients  were
misdiagnosed with benign cystic masses of the
uterine adnexa [21, 35, 36]. The diagnosis of FTC
in these patients was established only by routine
histological postoperative examination. The errors
were probably caused by the lack of the following:
developed laparoscopic semiotics of FTC, proper
examination of the longitudinal section of the
removed fallopian tube in the operating room, and
suboperative morphological diagnosis. Despite the
complexity of preoperative diagnosis of FTC,
clinical manifestations and comprehensive use of
additional modern examination methods make it
possible to avoid mistakes in most cases [20, 21,
32, 37].

Due to errors in preoperative diagnosis,
patients with FTC are often operated on by other
surgeons rather than oncologists. It is
recommended to remember that fallopian tube
tumors are associated with various sactosalpinges,
and thus, a thorough examination of the removed
tube on a longitudinal section in the operating room
is necessary. Suboperative morphological analysis
is often required to confirm suspected cancer. In
cases of significant lesions when the ovaries or
uterus are involved, it is necessary to follow the
criteria for FTC diagnosis, proposed by S. Hu et al.
(1950) and modified by A. Sedlis (1951) and M.
Yoonessi (1979), in order to determine the primary
site [9, 21, 38]. The final diagnosis of FTC is made
only after a routine histological analysis.

Morphological studies have shown that over
80-85% of fallopian tube neoplasias are serous
adenocarcinomas of various malignancy level.
Among them, up to 90% of tumors are moderately
and poorly differentiated, which characterizes FTC
as a very aggressive tumor [38, 39, 40]. In fallopian
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tubes, along with serous masses, tumors of the
endometrioid structure, carcinosarcomas, and other
rare neoplasms of an equally malignant nature can
be found [42, 43]. Progression of FTC occurs by
lymphogenous, hematogenous, and implantation
metastasis or invasion into the neighboring organs
[34, 42, 46]. FTC is characterized by significant
lymphotropicity. Lymph node metastases are found
in almost a third of operated patients, even at the
very early clinical and surgical stages, while in
severe tumor processes, this value reaches more
than 40% [40, 46, 47, 48].

FTC treatment features and outcomes

Treatment of FTC has evolved from purely
surgical to combined with the use of various types
of radiation therapy in the early days, then
chemotherapy, and currently — adjuvant PCT with
modern medications according to clinical protocols
[49]. Most authors are unanimous that the results of
treatment  primarily depend on  optimal
cytoreduction [50, 51]. Surgical intervention with
tumor remnants of more than 1 cm is considered
suboptimal [8, 22]. Even accidental entry of tumor
cells into the abdominal cavity during puncture or
biopsy of “hydrosalpinges" can reduce the survival
rate of patients by up to 8 times [52]. In FTC, it is
recommended to perform panhysterectomy with
resection of the omentum and removal of pelvic and
para-aortic lymph nodes [49]. Organ-preserving
operations in the early stages of FTC (stage 1A
according to FIGO) may be permitted only in
certain cases, namely, for well-differentiated forms

CONCLUSIONS / BACHOBKH

Based on the above, we currently have real
opportunities to improve FTC detection and
preoperative diagnosis, prevent diagnostic errors
during operations, and save many women from life-
threatening diseases — primary cancers of fallopian
tubes and ovaries. It is necessary to remember that
methods of prevention, diagnosis, and treatment of
FTC and ovarian cancer are closely interconnected.

of tumors and on the responsibility of the patient
and the doctor [22, 23]. Adjuvant polychemotherapy
in patients with FTC largely complies with the
standards of treatment of ovarian cancer with the use
of platinum and taxane medications. Three to six
courses of polychemotherapy are recommended for
stage 1A to 1C FTC, and six to eight courses — for
stage Il to IV FTC.The calculation of
chemotherapeutic agent dosage is based on the
Calvert formula. The maximum dose is determined
based on the maximum glomerular filtration rate [49].

Currently, with the relatively effective use of
polychemotherapy, radiation therapy can be used in
the treatment of FTC only as an auxiliary method for
local recurrences and individual metastases. The
possibility of using hormone therapy in FTC is based
on the fact that the tube epithelium changes due to
hormone fluctuations during the menstrual cycle.
Since the vast majority of patients with FTC are
postmenopausal women and there have been no
randomized studies on this problem, hormone
therapy is not recommended [49].

A comparative analysis of FTC treatment results
published in the world literature reveals a tendency
towards their improvement. For example, before
2000, the overall five-year survival rate of patients
with FTC ranged from 22% to 57%, while in 2015—
2021, this value reached 57-80% (for the early
stages, the overall five-year survival rate was more
than 80-90%) [50, 51, 53, 54].

We consider it necessary to give the following
recommendations to medical practitioners:

- pay special attention to patients from the FTC
risk group;

- consider women as high-risk patients if
suspected of familial breast or ovarian cancer; they
should be offered an examination for BRCA-1 and
BRCA-2 mutations in order to provide timely
treatment and rehabilitation.

CONFLICT OF INTEREST / KOH®JIIKT IHTEPECIB

The authors declare no conflict of interest.

FUNDING / A’ KEPEJIA ®IHAHCYBAHHSA

None.

AUTHOR CONTRIBUTIONS / BKJIAJI ABTOPIB

The author confirms sole responsibility for the following: study conception and design, data collection, analysis
and interpretation of results, and manuscript preparation.

228



Sumtsov D East. Ukr. Med. J. 2023;11(3):224-231

10.

11.

12.

REFERENCES/CITMCOK JIITEPATYPU

Sumtsov G, Sumtsov D. Primary fallopian tube
cancer: Monograph. Sumy: Sumy State University,
2015. 229 p.

Stasenko M, Fillipova O, Tew More S. Fallopian
Tube Carcinoma. J. Oncol. Pract. 2019;15(7): 375-
382. https://doi.org/10.1200/JOP.18.00662.

Sumtsov GA, Hyriavenko NI, Starkiv MP, Timakova
EA, Sumtsov D. Primary fallopian tubes cancer:
incidence, problems of diagnosis and treatment.
Azerbaijan Med. J. 2019;3:123-9.

Trabert B, Coburn SB, Mariani A, Yang P et al.
Reported Incidence and Survival of Fallopian Tube
Carciomas: A Population-Based Analysis from the
North American Association of Central Cancer
Registries. J. Natl.Cancer Inst. 2018;110(7):750-757.
Liao CI, Chow S, Chen LM et al. Trends in the
incidence of serous fallopian tube, ovarian, and
peritoneal cancer in the US. J. Gynecologic oncology.
2018 May;149(2): 318-323.
https://doi.org/10.1016/j.ygyno.2018.01.030.
Ajithkumar TV, Minimole A, John MM et al.
Primary fallopian tube carcinoma. J. Obstet. Gynecol.
Surv. 2005;60:247-252.
https://doi.org/10.1097/01.09x.0000158506.23663.79.
Kontomanolis EN, Kout ras A, Ntounis T,
Diakosavvas M et al. Primary Fallopian Tube Cancer
in an 89-Year-Old Patient. Case Reports Obstet.
Gynecol. 2021; ArticlelD 2870057. https://
DOl.org/10.1155/2021/2870057.

Tounsi N, Bouazize H, Margheli I, Boujelbene N,
Monia H, Slimane M, Rahel K. Primary Fallopian
Tube Carcinoma: Results of a Single-Institutional
Retrospective Analysis of 17 Patients with Evaluation
of Staging and Prognostic Factors. J. Gynecol Obstet
Reprod Med. 2021;27(3):279-82. Retrieved from:
https://gorm.com.tr/index.php/GORM/article/view/1
075.pdf.

Eken M, Temizkan O, Kaygusuz El, Herkiloglu D et
al. Primary carcinoma of the fallopian tubes: Analysis
of sixteen patients. Turk. J. Obstet. Gynecol. 2015
Jun; 12(2): 83-88. Published online 2015 Jun 15.
https://doi.org/10.4274/tjod.67355.

Bagul K, Rajanbabu A, Ranganathan V, Vijaykumar
DK et al. Primary fallopian tube carcinoma.
Evaluation of clinicopathological prognostic factors
in 21 cases. EUR. J. ONCOL. 2017; 22(1):21-30.
Retrieved from:
https://www.mattioli1885journals.com/index.php/EJ
OEH/article/view/4398.pdf

Min Chul Choi, Jin Sik Bae, Sang Geun Jung, Hyun
Parket al. Prevalence of germline BRCA mutations
among women with carcinoma of the peritonor
fallopian tube. J. Gynecol. Oncol. 2018;29(4):43.
https://doi.org/10.3802/jg0.2018.29.43.

Callahan MJ, Crum CP, Medeiros F, Kindelberger
DW et al. Primary Fallopian Tube Malignancies
in BRCA-Positive Women Undergoing Surgery for

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Ovarian Cancer Risk Reduction. J. Clin. Oncol.
2007;25(25):3985-90.
https://doi.org/10.1200/JC0.2007.12.2622.

Vicus D, Finch A, Cass Il Rosen B et al. Prevalence
of BRCAL and BRCA2 germ line mutations among
women with carcinoma of the fallopian tube. J.
Gynecol Oncol. 2010;118(3):299-302.
https://doi.org/10.1016/j.ygyn0.2010.05.011.

Kar T, Kar A, Dhal |, Panda S et al. Serous Tubal
Carcinogenesis: The Recent Concept of Origin of
Ovarian, Primary Peritoneal and Fallopian Tube
High-Grade Serous Carcinoma. J. Obstet Gynaecol
India. 2017;67(6):432-441.
https://doi.org/1007/s13224-017-1009-0.

Nakamura K, Nakayama K, Ishikawa Ishikawa M et
al. Reconstitution of high-grade serous ovarian
carcinoma from primary fallopian tube secretory
epithelial cells. J. Oncotarget. 2018;9(16):12609—
12619.  https://doi.org/10.18632/oncotarget.23035
PMID: 29560094.

Wang Yu, Hong S, Mu J, Wang Y et al. Tubal Origin
of “Ovarian” Low-Grade Serous Carcinoma: A Gene
Expression Profile Study. J. Oncol. 2019;(14):1-9.
https://DOI.org/10.1155/2019/8659754.

Sumtsov DG, Kusyomenska ML, Sumtsov GA.
Fallopian tubes and ovarian cancer (Literature
review). J. Women's health.2019;4(140):92-95.
George Sophia H, Garcia Ruslan and Slomovitz Brian
M. Ovarian Cancer: The Fallopian Tube as the Site of
Origin and Opportunities for Prevention. J.
Front Oncol. 2016;6:108.
https://doi.org/10.3389/fonc.2016.00108.

Chen Y, Du H, Bao L, Liu WJ. Opportunistic
salpingectomy at benign gynecological surgery for
reducing ovarian cancer risk: a 10-year single centre
experience from China and a literature review. J.
Cancer. 2018;9(1):141-147.
https:/doi.org/10.7150/jca.21187.

Sumtsov D, Gladchuk I, Kashtalian N, Sumtsov G.
Practical means of preoperative diagnostics of
primary fallopian tube cancer. J  Wiadomosci
Lekarskie. 2021;74(2):282-287.
https://doi.org/10.36740/WLek202102120.

Sun M, Bao L, Shen H et al. Unexpected primary
fallopian tube carcinoma during gynecological
operations:  Clinicopathological and prognostic
factors analyses of 67 cases. Taiwanese J Obstetr
Gynecol. 2019 Sep;58(5):626-632.
https://doi.org/10.1016/j.tjog.2019.07.008.

Akkaya E, Sanci M, Nur Kulhan G et al. Prognostic
factors of primary fallopian tube carcinoma. Contemp
Oncol (Pozn). 2018;22(2):99-104.
https://doi.org/10.5114/w0.2017.69590.

Zhordania Kl, Zakharova Tl , Panichenko 1V, Barinov
VV et al. Primary cancer tube uterine (clinic,
diagnostics, treatment). J. Probl. Reproduk.
2006;5:87-90.

229


https://doi.org/10.1200/JOP.18.00662
https://doi.org/10.1016/j.ygyno.2018.01.030
https://doi.org/10.1097/01.ogx.0000158506.23663.79
https://gorm.com.tr/index.php/GORM/article/view/1075.pdf
https://gorm.com.tr/index.php/GORM/article/view/1075.pdf
https://doi.org/10.4274/tjod.67355
https://www.mattioli1885journals.com/index.php/EJOEH/article/view/4398.pdf
https://www.mattioli1885journals.com/index.php/EJOEH/article/view/4398.pdf
https://doi.org/10.3802/jgo.2018.29.43
https://doi.org/10.1200/JCO.2007.12.2622
https://doi.org/10.1016/j.ygyno.2010.05.011
https://doi.org/1007/s13224-017-1009-0
https://doi.org/10.18632/oncotarget.23035
https://doi.org/10.1155/2019/8659754
https://doi.org/10.3389/fonc.2016.00108
https://doi.org/10.7150/jca.21187
https://doi.org/10.36740/WLek202102120
https://doi.org/10.5114/wo.2017.69590

Sumtsov D

East. Ukr. Med. J. 2023;11(3):224-231

24,

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

Hei-Yu Lau, Yi-Jen Chen, Ming-Shyen Yen et al.
Primary fallopian tube carcinoma: A
clinicopathologic analysis and literature reviewer. J.
Chin Med  Assoc. 2013 Oct;76(10):583-7.
https://DOI.org/10.1016/j.jcma.2013.06.010.

Gayam S, Babu C, VVS L Maddali S. Case report of
primary serous adenocarcinoma of fallopian tube- a
diagnostic dilemma. Obg Rev: J Obstet Gynecol.
2018;4(4):7376.
https://doi.org/10.17511/jobg.2018.i4.01.

Balaya V, Metzger U, Lecuru F. Ultrasonographic
features in the preoperative diagnosis of primitive
fallopian tube carcinoma. J Gynecol Obstet Biol
Reprod  (Paris). 2016  Jan;  45(1):11-20.
https://doi.org/10.1016/j.jgyn.2015.06.023.

Ludovisi M, De Blasis I, Virgilio B et al. Imaging of
gynecological disease (9): clinical and ultrasound
characteristics of tubal cancer. J. Ultrasound. Obstet.
Gynecol. 2014 Mar; 43(3):328-35.
https://doi.org/10.1002/u0g.12570.

Gomes FV, Dias J, Lucas R and Cunha TM Primary
fallopian tube carcinoma: review of MR imaging
findings. Insights Imaging. 2015Aug; 6(4):431-439.
https://doi.org/10.1007/s13244-015-0416-y.

Hata T, Mori N et al. HDlive Flow Silhouette with
Glass-body Rendering Mode for Diagnosis of Tubal
Serous Borderline Tumor. Donald School. J.
Ultrasound Obstet. Gynecol. 2019;13(3):153-154.
Kurjak A, Kupesic S et al. Preoperative diagnosis of
the primary Fallopian tube carcinoma by three
dimensional static and power Doppler sonography. J.
Ultrasound  Obstet.-Gynecol. ~ 2000;15:  1-7.
https://doi.org/10.1046/j.1469-0705.2000.00080.x
Ma X, Huang X, Chen C, Ding YA. Preliminary
Report Requiring Continuation of Research to
Confirm Fallopian Tube Adenocarcinoma: A Non-
Experimental, Non-Randomized, Cross-Sectional
Study. Med Sci Monit. 2018; 24:5301-5308
[PubMed].

Otsuka I, Kameda S, Hoshi K. Early detection of
ovarian and fallopian tube cancer by examination of
cytological samples from the endometrial cavity.
British Journal of Cancer.2013; 109:603-609.
https://doi.org/10.1038/bjc.2013.402.

Honda T, Hiraku Y, Aoki R, Niwaet K et al. Primary
fallopian tube adenocarcinoma discovered with the
vaginal cytology: a case report with pathological and
immunohistochemical  investigation. Open J.
Pathology. 2018;8:85-93.
https://doi.org/10.4236/0gpathology.218.83010.
Gungorduk K, Ertas IE, Ozdemir A et al. Prognostic
Significance of Retroperitoneal Lymphadenectomy,
Preoperative Neutrophil Lymphocyte Ratio and
Platelet Lymphocyte Ratio in Primary Fallopian Tube
Carcinoma: A Multicenter Study. J. Cancer Res
Treat. 2015;47(3):480-8.
https://doi.org/10.4143/crt.2014.058.

35.

36.

3r.

38.

39.

40.

41.

42.

43.

44.

45,

46.

Takano M, Kagawa Y, Murata S, Fujiwara M et al.
Fallopian tube cancer incidentally diagnosed during
laparoscopy for metastatic adenocarcinoma of
unknown primary lesion. J. Gynecol Minimal Invasiv
Therapy. 2016; 5(4) :166-169.

Duraisamy K, Balasubramaniam D, Ravi K &
Balasubramanium A (&nbsp;).  Laparoscopic
management of early stage primary fallopian tube
carcinoma. Indian J. Case Reports. 2019:5(2), 148-
150.
https://doi.org/https://doi.org/10.32677/IJCR.2019.v0
5.i02.01810.pdf.

Sumtsov DG, Gladchuk 1Z, Sumtsov GO et al.
Problems of primary fallopian tube cancer diagnostics
during and after  surgery.  Reproductive
Endocrinology. 2021;3(59):66-71.
https://doi.org/http://dx.doi.org/10.18370/2309-
4117.2021.59.66-71

Lau HY, Chen YJ, Yen M et al. Primary fallopian tube
carcinoma: a clinicopathologic analysis and literature
review. J. Chinese Medical Association : JCMA.
2013;76(10):583-7.
https://doi.org/10.1016/j.jcma.2013.06.010.

De la Torre FJ, Rojo F, Garcia A. Clear cells
carcinoma of fallopian tubes associated with tubal
endometriosis. Case report and review. Arch Gynecol
Obstet. 2002;266(3):172-174.
https://doi.org/10.1007/s004040100223.

Takemoto Y, Ota T, Aoki Y, Ogura K et al
Carcinosarcoma of the fallopian tube with
disappearance of carcinoma cells by neoadjuvant
chemotherapy: case study. Eur J. Gynaecol Oncol.
2015;36(5):618-22.

Ying Ma, Wei Duan. Clinical and survival analysis of
36 cases of primary fallopian tube carcinoma. World
J Surg Oncol. 2014; 12(2):311.
https://doi.org/10.1186/1477-7819-12-311
Romaniuk A, Gyryavenko N, Lyndin M et al. Primary
cancer of the fallopian tubes: histological and
immunohistochemical  features. Folia medica
Cracoviensia. 2016;56(4): 71-80.

Sumtsov DG, Sumtsov GA, Giryavenko NI.
PROBLEMS OF SURGICAL TREATMENT
PATIENTS OF PRIMARY CANCER OF THE
FALLOPIAN TUBES. J. Clin. Exp. Med. Res.,
2015;3(3): 486-490.

Koo YJ, Kwon YS, Lim KT et al. Para-aortic
lymphadenectomy for primary fallopian tube cancer.
J. Gynaecol. Obstet. 2011;112(1):18-20.
https://doi.org/10.1016/j.ijg0.2010.07.025.

Sumtso DG, Hyriavenko NI, Sikora V'V et al. Ways
of spread and metastasis of primary fallopian tube
cancer: retrospective analysis from 1967 to 2019.
Azerbaijan Medic J. 2020;3: 70-78.
https://doi.org/10.34921/amj.2020.3.009.

Jewell EL. Fallopian Tube Cancer Treatment
Protocols Updated: Jan 30, 2017. Updated: Apr 08,
2022. Author: from Memorial Sloan-Kettering -

230


https://doi.org/10.1016/j.jcma.2013.06.010
https://doi.org/10.17511/jobg.2018.i4.01
https://doi.org/10.1016/j.jgyn.2015.06.023
https://doi.org/10.1002/uog.12570
https://doi.org/10.1007/s13244-015-0416-y
https://doi.org/10.1046/j.1469-0705.2000.00080.x
https://doi.org/10.1038/bjc.2013.402
https://doi.org/10.4236/ogpathology.218.83010
https://doi.org/10.4143/crt.2014.058
https://doi.org/https:/doi.org/10.32677/IJCR.2019.v05.i02.01810.pdf
https://doi.org/https:/doi.org/10.32677/IJCR.2019.v05.i02.01810.pdf
https://doi.org/http:/dx.doi.org/10.18370/2309-4117.2021.59.66-71
https://doi.org/http:/dx.doi.org/10.18370/2309-4117.2021.59.66-71
https://doi.org/10.1016/j.jcma.2013.06.010
https://doi.org/10.1007/s004040100223
https://doi.org/10.1186/1477-7819-12-311
https://doi.org/10.1016/j.ijgo.2010.07.025
https://doi.org/10.34921/amj.2020.3.009

Sumtsov D

East. Ukr. Med. J. 2023;11(3):224-231

47.

48.

49.

Elizabeth L Jewell, MD, MHSc; Chief Editor: from
Memorial Sloan-Kettering - Yukio Sonoda, MD.

Ma Z, Li G, Li H, Li J etal.Clinical characteristics of
primary Fallopian tube carcinoma: A singl-institution
retrospective study of 57 cases. Int J. Gynaecol.
Obstet. 2021 Jun;153(3):405-411.
https://doi.org/10.1002/ijgo.13497.

Liu L, Xu X, Jia L, Wei M et al. Primary fallopian
tube carcinoma--a retrospective analysis of 66 cases.
Eur J Gynaecol Oncol. 2015;36(2):161-7.
PMID: 2605035.

Timmins P, Kanbour A. Price F Predictors for
survival in fallopian tube carcinoma. Priory Medical

Received 20.06.2023
Accepted 29.06.2023

50.

51.

Journals. 2020 Mar 05. Retrieved
http://www.priory.com/med/fallopian.htm.
Shanji Li, Minhua Yu, Bai W et al. Long-term follow-
up of 46 cases of primary fallopian tube carcinoma: a
single institute study. Ann Palliat Med.
2021;10(8):9122-9135.
https://doi.org/10.21037/apm-21-2083.

Schneider C, Wight E, Perucchini D et al. Primary
carcinoma of the fallopian tube. A report of 19 cases
with literature review. Eur J Gynaecol Oncol.
2000;21(6):578-82. PMID: 11214613.

from:

QOoepircano 20.06.2023
3ameeporcerno 0o opyky 29.06.2023

INFORMATION ABOUT THE AUTHORS / BIIOMOCTI ITPO ABTOPIB

Jmutpo Ieopriiiopny CYMIOB, k. Me/1. H., 3aB. OHKOTiHEKOJIOTYHOTO BijaiacHHs CyMChKOTO 00JaCHOTO
KJIIHIYHOTO OHKOJIOTIYHOT'O TUCIIAHCEPY.

Enextponna agpeca: sumdgl977@gmail.com.
Tenedon:+ 38 050 9158586.

231


https://doi.org/10.1002/ijgo.13497
http://www.priory.com/med/fallopian.htm
https://doi.org/10.21037/apm-21-2083
mailto:sumdg1977@gmail.com

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
SUMY STATE UNIVERSITY
ACADEMIC AND RESEARCH MEDICAL INSTITUTE

Eastern Ukrainian Medical Journal

2, M. Sumtsova st., Sumy 40007, Ukraine
e-mail: eumj@med.sumdu.edu.ua

eumj.med.sumdu.edu.ua
ISSN: 2663-5909 (print)/2664-4231 (online)

© 2023 by the author(s).

Thiswork islicensed under Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/

O

How to cite / SIx uutyBaTtu crarrio: Lytvak O, Shaprynskyi V, Markova M, Zasieda Yu. [Complications after
penis enhancement with hyaluronic acid: a literature review]. East Ukr Med J. 2023;11(3):232-240
DOI: https://doi.or g/10.21272/eum;j.2023; 11(3): 232-240

ABSTRACT

Olena Lytvak
https://orcid.org/0000-0001-5362-670X
State Institution of Science «Research
and Practical Centre of Preventive and
Clinical Medicine» State Administrative
Department, Kyiv, Ukraine

Vasyl Shaprynskyi
https://orcid.org/0000-0002-1437-7410
State Institution of Science «Research
and Practical Centre of Preventive and
Clinical Medicine» State Administrative
Department, Kyiv, Ukraine

Marianna Markova
https://orcid.org/0000-0003-0726-4925

Kharkiv ~ Medical = Academy  of
Postgraduate  Education,  Kharkiv,
Ukraine

Yuriy Zasieda

https://orcid.org/0000-0001-7307-3591
Zaporizhzhya State Medical University,
Ministry of Health of Ukraine,
Zaporizhzhya, Ukraine

COMPLICATIONS AFTER PENIS ENHANCEMENT WITH
HYALURONIC ACID: A LITERATURE REVIEW

Introduction. The penis is a symbol of the primal sense of male
fertility and sexual activity, which affects the sense of male
personality and the ability to satisfy a partner. Some patients
experience discomfort, even if their penis is within the normal size
range from an anatomical point of view. The reason for the spread of
penis enlargement procedures is related to the feeling of masculinity
that the appearance of the genitals can give a man, as well as a
changed perception of his body. Penis enlargement procedures are
becoming more and more common among men who seek to achieve
a more desirable aesthetic of their male organ. In addition, penis
enlargement methods remain a controversial issue, as they do not
have clear indications and can cause complications.

Materials and methods. This study reviewed the literature on
complications after penile enhancement with hyaluronic acid (HA).
To achieve this goal, we conducted a systematic search for scientific

medical information in English-language databases such as
MEDLINE, Embase, AMED (Allied and Complementary
Medicine), and HMIC (Health Management Information

Consortium). We analyzed all articles that met the specified search
parameters. In addition, we manually searched for relevant
references in the found texts.

Results. The use of HA injections for penis enlargement in men
shows a low rate of complications both in the early- and long-term
period after the procedure. In a small percentage of patients, early
and expected side effects included swelling, bruising, subcutaneous
nodules, and infections. In this work, radical ways of their correction
are proposed for all types of complications, which makes the use of
HA safe and effective for penis enlargement.

Conclusions. Nowadays, there is a lack of high-level evidence-
based information on complications after HA injections. Due to the
growing demand for these procedures, the issue of their safety is
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relevant. According to the available statistics, the overall incidence
of complications after HA injections is spontaneous without further
side effects. If complications are detected, the prognosis after
treatment is satisfactory. As a result, there are no standardized
surgical protocols and recommendations for penile enhancement
with hyaluronic acid in the world.

Keywords: hyaluronic acid, girth enlargement, filler, penis,
phalloplasty.
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VCKJIAJHEHHS TICJS KOHTYPHOI IIIACTUKH
CTATEBOI'O YJIEHA T'TAJIYPOHOBOIO KHCJIOTOIO:
OIJIAL JITEPATYPU

Beryn. CraTeBuii 4ineH € CHMBOJIOM IIEPBICHOTO MOYYTTS YOJIO-
BiYOi POIFOYOCTI Ta CEKCyallbHOI aKTUBHOCTI, IO BIUIMBAE Ha Bif-
YyTTS YOJOBIYOi OCOOMCTOCTI Ta 3AaTHOCTI 3a{OBOJIGHATH MApTHE-
PKy. Alle nesiKi maIieHTH BiA9yBarOTh TUCKOM(OPT, HABITh AKIIO 3
AHATOMIYHOTO MOTJIIY IX CTAaTEBUH OpraH 3a po3MipOM BXOAWTH Y
Mexi Hopmu. [TpnunHa nommpeHHs npoueayp 31 30UIbIICHHS cTaTe-
BOr0 4JIeHa MOB’s3aHa 13 BIAYYTTAM MYXHOCTI, Ky MOXE J0JaTH
YOJIOBIKOBI 30BHIIIHIM BUIJISA HOTO CTaTEBUX OPraHiB, a TAKOX 3Mi-
HEeHEe CHpUIHATTA cBoro Tija. IIpouenypu 30iibLIEHHS CTATEBOTO
YJIeHa CTAalOTh BCE OiIbLI MOIUPEHUMHE Cepe/l YOJIOBIKIB, sIKi Ipar-
HYTb AOCSTTH Oa)kaHillIOT €CTETHKH IIbOT0 Y0JI0Bi4oro oprana. Kpim
TOTO, METO/W 301JbIICHHS CTATEBUH WICH 3aJMIIAIOTHCS Cyleped-
JIMBMM TIIMTaHHSM, OCKIJIBKM HE MAIOTh YITKHX ITOKa3aHb Ta MOXYTb
BUKJIMKATH YCKJIaHEHHS.

Marepiann ta MeToan. Y HayKOBOMY JOCIIDKCHHI IIPOBEJC-
HUH OIS JITEpaTypPHUX JKEpell IO0/0 YCKIaIHEHb MicJIsl KOHTYp-
HOT IJIACTHKH CTAaTEBOTO WwieHa riasyponooto kuciorow (I'K). Jlns
JIOCSITHEHHSI 11i€] METH, MM 3/1IHCHUIIN CUCTEMHUI MOLIYK HAyKOBOT
MenuuyHol iHpoOpMaIii B aHIJIOMOBHHMX 0a3ax JaHHX, TaKHX SK
MEDLINE, Embase, AMED (Allied and Complementary Medicine)
i HMIC (Health Management Information Consortium). Mu anauri-
3yBaJI BCi CTaTTi, IO BIAIOBIIaIHN 33JaHUM IOIIYKOBHM ITapaMeT-
pam. Kpim Toro, OyB poBeicHUI pyYHHI MMOMIYK BiATIOBIAHAX TI0-
CHJIaHb Yy 3HalIEHUX TEKCTax.

PesyabsTaTn. 3actocyBanns in’ekuii ['K st 30i1p1IeHAS cTaTe-
BOT'0 OpraHy B YOJIOBIKiB ITOKa3y€e HU3bKHUI1 BiZICOTOK YCKJIaJHEHb 5K
Ha paHHIX, TakK 1 BIITAJICHUX TePMiHaX MICIs Mpoueaypu. Y He3Had-
HOTO BiJICOTKA MAIi€HTIB PaHHI Ta O4iKyBaHi OOIUHI €(eKTH BKIIO-
yanu HaOpsAK, CHHII, MiAMIKIPHI BY3IMKH Ta iHeKIii. ¥ poboTi mis
BCIX BHIB YCKJIa{HEHb 3aIIPOIIOHOBAHI paJuKaIbHI IIJISIXH X KOpe-
K1, mo po6uth 3actocyBanHs ['K Oe3nmeuynum Ta e)eKTUBHUM IS
30UIBIICHHS PO3MIPIB CTATEBOTO WIEHA.

BucnoBku. Ha choronuiniHiii neHb € Hectaya iH(opMalii 3 BU-
COKHM pIBHEM JI0Ka30BOCTi CTOCOBHO YCKIQJHEHb IICIS 1H €KIiN
I'K. ¥V 3B’s3Ky 31 3pocTalounM MOMHUTOM Ha JIaHi MPOLENypH, NH-
TaHHS iX OE3MeYHOCTI € aKTyaJbHUM. 3TiIHO 3 ICHYIOUOIO
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CTaTHCTUKOIO, 3arajbHa 4acToTa YCKIaaHeHb micis in’ekiin ['K e
CIOHTAHHOIO 0e3 momanbIuX MoOiYHuX edexTiB. [Ipu BUABICHHI
YCKJIaJHEHb IIPOTHO3 MicIs JIKyBaHHS 3aIOBUTEHUNA. 3BaXKar0oud Ha
1le, CTAaHAAPTHU30BaHI XipypridHi IPOTOKOIH Ta PEKOMEHIAIII] 111010

KOHTypHO.I. IIACTUKH CTATCBOI'O YJICHA FiaﬂypOHOBOIO KHUCJIOTOKO Y

CBITI BIACYTHI.

KurouoBi ci1oBa: rianypoHOBa KUCIIOTa, 301TBIIICHHS TOBIUHH,

HaIlOBHIOBA4, CTaTEeBUM YJICH, (banormacmlca.
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INTRODUCTION / BCTYII

CrateBuif WICH € CHMBOJIOM MIEPBICHOTO OIYTTS
YOJIOBIYOi POMIOYOCTI Ta CEKCYyallbHOI aKTUBHOCTI,
IO BIUIMBAE HA BiMIYTTS JOJOBIYOI OCOOMCTOCTI Ta
3[IATHOCTI 3a/I0BOJIBHSTH apTHEPKY [1, 2]. Ane nesiki
TAMIEHTH BiT4yBalOTh AUCKOM(MOPT, HABITH SKIIO 3
AQHATOMIYHOTO TOMJISTY 1X CTaTeBHH OpraH 3a po3Mi-
poM BxomuTh y Mexi Hopmu [3]. TlpnumHa moru-
peHHs Tpoueayp 31 30UIbIICHHS CTATEBOrO WICHA
OB’ s13aHa 13 BIMYYTTSAM MYXHOCTI, SIKy MOX€E J0JIaT!
YOJIOBIKOBI 30BHILIHII BUIIISA HOTO CTaTeBUX Opra-
HIB, a TAKOX 3MiHEHE CIPUUHATTS CBOTO Tina [1].

Benmke mociimkeHas y 25 594 3m0poBUX Y0JIOBI-
KiB ITOKa3aio, mo 45% xoTim 6 MaTH OLIBIINI IIEHIC
[4]. Inomi, 3a OakaHHAM 30UIBIICHHS IIE€HiCA, XOBa-
€TbCs OaXKaHHS JOCTaBUTH OLIBIIIE 33JOBOJICHHS TTap-
THEepLI, X04Ya BJacHEe Ul CaMHX YOJIOBIKIB po3Mip
neHica Mae OiJiblie 3HAUEHHsI, HiX 115t JKiHOK [5]. Ha-
CIpaB/ii, CEKCYyallbHE 3aI0BOJICHHS XKiHKU MOXe (i3u-
YHO CTBOPIOBATHUCSI TOCTATHIM PO3LIMPSHHSIM CIIH30-
BOi O0OOJIOHKH TiXBH, OCOOJIMBO JTUCTAIBHOT TPETHHH
TepeTHhOT CTIHKH IiXBH, JI¢ 3HAXOAUTHCS 3HAYHA Ty-
cTuHa HepBiB i cyauH [6]. Tomy, KocMeTHYHA Xipyp-
Tisl CTAaTEBOTO YCHA TIOBMHHA BPaXOBYBATH IIOTPEON
MAIIEHTIB Ta OYTH OE3IETHOIO.

[pornenypw 30ibIICHAS CTATEBOTO WICHA CTAIOTh
BCe OUIBII MOIIMPEHUMH Cepe]] YOJIOBIKIB, sIKi Ipar-
HYTh JOCATTHA Oa)KaHIIIOl €CTETUKU I[OT0 YOJIOBI-
4oro oprady [7]. Po3mip meHica € BaXIMBUM TTOKa3-
HHUKOM JIJIs1 BAMIPIOBAHHS CTaTEBOTO PO3BHTKY B 4O-
noBikiB. OKpiM TOro, pO3MIpH CTaT€BOTO UJIECHA
CHPUIMAIOTHCS SIK CHMBOJI 37I0POB'S, CEKCYaJIbHOT aK-
THUBHOCTI Ta MyHOCTI. Jlesiki mocrmimxenns [8,9] Bka-
3YIOTh, 1[0 PO3MIP YOJOBIYOIO CTATEBOTO OpPTraHY
OB’ I3aHUH 13 CaMOOI[IHKO. Tak, YOJIOBIKH, SIKI He-
JIOOIHIOIOTB CBilf pO3Mip, MOXXYTh IepeOiIbITyBaTH
(izionoriyni AedexTH, mo Oyae BUPakeHO IICHUXO0II0-
riyHIM cTpecoM. Taki 4oyoBiKM OUTBIIE CXHJIBHI /10
JIeTIpecii, 1110 BUKJIMKAE 3aHETIOKOEHHS Ta CEKCyallbHe
He3anoBosieHHs [9]. Barato qocimikeHb BKa3yroTh,

o 00XBaT CTaTEBOTO HWICHA BBAXKAETHCS BayKJIMBI-
M 3a goBxuHy [10,11]. V 38’s13ky i3 BuIe 3a3Ha-
YCHUMH TPUIUHAMH BCE OUTBINE YOIOBIKIB KOHCYIb-
TYIOTBCSI 111010 301IbLIIEHHS CTATEBOTO WICHA 1 LIyKa-
FOTh CIIOCOOH MiIBUIIUTH CEKCyaIbHUI MOTST 1 3310~
BOJICHHSI.

Haifyacriiie maiieHTH 9OJIOBIYOi CTAaTTi 3BepTa-
IOTBCSl 32 MEAUYHOIO JIOTIOMOTOI0 3 NHUTaHb 301Jb-
IIeHHS 00XBaTy CTaTeBOTO WICHA, TIepeIJacHOi esIKy-
JSMii, IPUYOMY KUTBKICTh TaKHUX 3BEPHEHb OCTaHHIM
vacom 3pocrae [12, 13].

CrorozHi Bce OlbIIIe 3BEPTAIOTh yBary Ha BHKO-
pHUCTaHHS Yy Mpoleaypax 301TbIICHHS pO3MipiB cTa-
TEBOTO YICHA MIHIMAJILHO IHBa3WMBHHUX MPOIEIYP.
Cepen Takux IpOLEAyp 3p0ocia MOMyJSIPHICTh BUKO-
PHUCTaHHS HAMOBHIOBAYiB M’SIKUX TKAHWH i3 BiJHOB-
JIGHHSIM 1HTEpecy JO iX aHIPOJIOTiYHOIo 3acToCy-
BanHst [14].

Xoua BCeOIYHO MOCHTIIKYIOTHCS Pi3HI HAITIOBHIO-
Bavi JUII BHKOPHCTaHHSA B IHIIMX YacTHHAX Tiia,
MIPOTE IXHE 3aCTOCYBaHHS IIJISIXOM iH €Ki B IICHIC Bi-
JPI3HAETHCS Yepe3 iHIIy aHATOMIIO Ta y 3B°sI3KY i3 3a-
CTOCYBAaHHSIM OUTBIIOI KUTBKOCTI HAIIOBHIOBAYA JIJIS
IeHica, 110 BUMAara€ CHeljalbHUX KIIHIYHMX JOCIIi-
Jokennb [15]. Jlnst 3GinblieHHsT pO3MIpiB CTaTEBOrO
YJieHa ChOTOJIHI BHKOPHCTOBYIOTH Pi3HI HANOBHIO-
Baul, cepejl AKMX Ha OCOOJIMBY yBary 3aciIyroBye Tia-
sypoHoBa kuciora [16]. TIpote, BUCOKOSIKICHI T0Ka3u
edpexruBHOCTI 'K Ta Oe3nekn € 0OMEKeHIMH, OCKi-
JBbKK Opakye JoKasiB Ta peKOMEeHAIH 1m0/10 11 BUKO-
PHCTaHHA B KITiHIYHIN MPaKTHILL.

VY neskux pocmimkenusx [8, 16, 17] ouineHo
Cy0’€KTHBHE 3aI0BOJICHHS I1iJ1 YaC CEKCYaJIbHOI aKTH-
BHOCTI Ticys 30i7bIIEHHS TEHica 3 BUKOPHCTAHHIM
1H’€KIIHHUX HAMOBHIOBAUiB, MPOTE JeTalIbHA iHDOP-
Marlisi moa0 esKyJslii Aoci HeBimoma. OKpim TOTO,
HEOOXiTHO BHM3HAYMTH, M HamoBHIOBaui ['K 3 pis-
HUMH BIIacTUBOCTAMH (koHmeHTpamis ['K i cryminb
3IIMBaHHA) BUABJAIOTH MMOAiOHI edekrn. Hesimo-
MHUMH 3QJIMIIAIOTECS TNHUTaHHS OE3MeKH paHilie
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nociimkernx HanoBHIoBaYiB ['K. ToMy, omHuM 13 3a-
BIaHB 3QJINIIAETHCS OIIHKA SPEKTUBHOCTI Ta Oe3MeKH
301IBIIEHHS TIeHICa 3 BUKOPUCTAHHIM HATIOBHIOBAYA
I'K Ta fioro KJIiHIYHAH BIUIHB Ha ESKYIIALIIO.

HesBaxaroun Ha Te, 1110 iH’eKiliHe JikyBaHHs ['K
B aHJIPOJIOTII 3pocTae, HOTOYHA KPUTHKA HOTO aHIpo-
JIOTIYHOTO 3aCTOCYBaHHS € JPYTOPSIHOIO OO Bif-
CYTHOCTI BCTQHOBJICHUX IIPOLIEAYP, IOTaHO BU3HAYE-
HHX TOKa3aHb i 3aHENOKOEHHS 100 HaiHHOCTI ic-
HYI0901 HayKOBOI JIiTepaTypH B Iii ramy3i. Ha maxmii
MOMEHT Y JIiTepaTypi BiACYTHI peKOMeHaii Ta cTa-
HIAPTH MO0 MPOBEIEHHS MOmibHuX mporenyp [1,
18]. V wuiit orysoBiii cTaTTi MM TIpOaHATi3yBaIH JTi-
TepaTypHi Ipkepena moao Bukopuctanssa ['K B aHz-
pouiorii, 0 y MOJANBIIOMY JOIOMOXE CKepyBaTh
KJTIHIITKCTA 70 BiMOBIJATBHOTO KOHCYJIbTYBaHHS I1a-
I[IEHTIB, SIKi 3BEPTAOTHCS 338 MEAUYHOIO JIOTIOMOTOIO
3 IPUBOJTY 301IBILIEHHS CTATEBOTO YJICHA.

Mera poOOTH — OIJIsL] HAYKOBOI iH(OpMAILiT cTO-
COBHO MOXKJIBUX yCKJIaTHEHB TICJIS 301IBIICHHS PO-
3MIpiB CTATEBOT'0 WICHA 3a JOIIOMOTOI0 HAIIOBHIOBAYa
TialypOHOBOI KHCIIOTH, OLIHUTH O€3NeKy MPOLeITypH.

CraHu, NpM SKUX BUKOHYETHCSI 30LIbIIEHHS
YjieHa

BpaxoByroun BuIeckazaHe, Cliji nam’siTaTH, 1o
HE BCIM NOTPIOHO 30LIbIIYBaTH CTAaTeBHil OpraH.
Tomy Ha3BeMO KaTeropii 40JIOBIKIB, IS SIKHX LIe Mae
3HAUECHHSL.

Cunapom masoro crareBoro wieHa (CMCY). ba-
raTto YOJIOBIKIB, SKi XOYyTh 30UIBIIUTH CTAaTEBOTO
YJieHa, MalOTh HOPMAJIBHUH pO3MIp, KU JOCTaTHHO
(hyHKIIOHABHAN U HAJIEKHOI CEKCYabHOI JTisThb-
Hocrti [19, 20]. 3a3Buyaii TaKUM IAI[i€HTaM 31a€ThCS,
mo ix ¢amoc MeHmHMi 3a cepeaHbOCTATUCTUYHHI
[21]. OcobmBuM y 1IBOMY CTaHI € T€, IO TAKHM YO~
JIOBIKaM pO3MIp CTaTeBOro 4ieHa HE 3aBaka€ B I10-
BCSIKIEHHOMY JKUTTI Ta CEKCYaJIbHHX CTOCYHKaXx.
Aurte, ciIijJ 3a3HAYUTH, 10 IPH HOPMAJIBHOMY J1i01/10
BOHHU OTPUMYIOTh MEHIIIC 3aI0BOJICHHS Bijl iIHTHMHOT
6nusbkocTi [20]. [NparueHns 36inbIIMTH CBill cTaTe-
BUI1 opraH 0a3yeThcs Ha OakaHHI MOKPAITUTH 30BHi-
IIHIH BUIJIS TA JOCSTTH nporopuiiiHocTi. Hapasi ve
ICHY€ €IMHOTO MiIXOMy N0 JIKyBaHHS YOJIOBIKIB 3i
CMCHU. [lesiki AOCTIHUKHA BBAXKAIOTh, IO TaKi Y0JI0-
BIKM MArOTh CIIOYATKY MPOITH MCHXOJIOTiYHE KOHCY-
aeTyBanus [20, 22]. JlocmipKeHHST TAKOXK MOKa3aIH,
110 301IBIIECHHS JOBKHHU CTATEBOr0 WIEHA JOIoMa-
ra€ MOJIETIIMTU CTaH Ta MiJBHUIIYE TICUXOCEMOIIIHHE
3a/10BOJICHHs y YouoBikiB 31 CMCU [23, 24].

[eninpHa qricMopdodoobis. Ha mymky npoBigHIX
BYEHHMX, JIKAapi MalOTh BiIPI3HATH NEHIJIbHY TUCMO-
podobito Ta CMCY [23, 25], ocKinbkl BOHH IyKe
CX0XI1 MK c00010: IPH 000X IMX PO3J1aJax YOJIOBIKH,

Malo4d HOPMAJIBHUI PO3MIp CTaTeBOTO 4ieHa, HeJlo-
OLIIHIOIOTH PO3Mip BJIACHOTO WICHA 1 MepeOiTbIIyIOTh
cepemHiii po3mip iHmmx Jonogikis [19, 21].

3rimHo 3 MixHapomHOIO KiacupikaIiero XBopoo
10-ro nepermsiny (MKX-10) Ta [liarHocTnuHMM i cTa-
THCTHYHUM KEPIBHUIITBOM 3 TICUXIYHHMX PO3JajiB 5-
ro neperisiny (Diagnostic and Statistics Manual of
mental disorders, DSM-5), neninbha queMophodooist
€ oTHUM 3 JrcMopdivHuX po3naais Tina. Leit po3nan
€ coMaTo(hOPMHIM 1 XapaKTEePU3YETHCS CTAHOM TpPH-
BOTH uepe3 ysIBHUH a00 He3HaYHMH AeeKT y ¢i3ud-
HOMY BUIIIIAL, SKUH BHUKIMKA€E MPOOJIEMH Y Pi3HHX
cepax sxurTst [21]. OCHOBHHM CHMITTOMOM € TOBe-
IiHKa TIepel A3epKajioM, KOJH TAIlieHT IOBTO -
BUTBHCS Ha CBiil OpraH 3 pi3HUX pakypciB. Ko Jro-
JIMHa 3aHETIOKOEHA PO3MIPOM CBOT'O WICHA 1 IIPHUIIIISLE
iii mpoOJsieMi NpuHaiMHI 1 TOIMHY Ha A€HBb, IO MPHU-
3BOJIUTH JI0 MIOBTOPIOBAHOT MTOBEIHKH 1 BUIUMHUX He-
3pYYHOCTEH, IIle MOYKHA BBaXKATH MEHITBHOIO AUCMO-
pdododieto [18, 26, 27]. JTroau 3 UM pO3I3IOM Ha-
MararoThCsl IPUXOBYBATH CBiil WICH, YHUKAIOTh 3ara-
JBHUX PO3IATaNeHb, 00AThCS (poTorpadyBaTucs i Xo-
49yTh BIABOJIIKTH Bif ceOe yBary. YoIOBIKH 3 UM Po-
371a10M MOXKYTh 3a3HABaTH JCHPECi0 Ta Biq4yBaTH
po3namy y comianbHil, mpodeciiiHiii Ta ceKcyabHIl
cdepax, BUKIUKAHI 3aHETIOKOEHHSIM DPO3MIpOM Iie-
Hica. Ha BigMiny Bix yonosikiB i3 CMCY, nawieHTy 3
neHiIbHO aucMopdodo0iero 3a3BuUail He OTPUMY-
I0Th TOJIETIIEHHS CTaHy BiJ 301IbIICHHST pO3Mipy, 1
MOXYTh HAaBiTh CIOCTEpPITaTHUCS BHIIAQJKHA IIOTIp-
uieHHs: cuMntoMiB [23, 24]. Ha nanwmii yac icHye Ki-
JIbKa KIJIHIYHHUX JTOCHIKEHD, SIKI ITOKa3aJIM ITO3UTHB-
HUH eeKT KOHCepPBaTUBHOI Tepartii JUCcMOp(igHOTO
posnany tina [28-31]. Onnak, Hapa3i He MPOBOIU-
JIOCh >KOIHOTO JIOCIIJDKEHHSI, sIKe O BUBYAJIO €eKTH-
BHICTh KOHCEPBAaTHBHOI Tepartii /I8 NEeHUIbHOT Juc-
Mopdodobii. Kpim Toro, 0ysio 3anporoHOBaHO OMH-
TYBJIbHUK ISl ieHTH(]IKalii YONOBIKIB i3 IEHisIb-
HOIO TucMOopGhodo0i€ero, IKHil MOKE CTATH KOPUCHUM
IHCTpYMEHTOM JUtst XipypriB [32].

BkopoyeHHsI cTaTeBOro 4jeHa. 3MEHILIEHHS PO-
3Mipy YOJIOBIHOTO CTATEBOTO YJIieHa MOKe OyTH CIIpH-
YMHEHE PI3HUMU MEJINYHMMH Ta XipypridyHHMH CTa-
HaMH, TAaKMMH SIK paK IepeIMiXypoBoi 3a1031 3 BUKO-
HaHOK PAJWKaIHHOIO TPOCTATEKTOMIi€l0, XBOPOOa
[etiponi Ta Bpomkeni anomaii. Kpim Toro, epexru-
JbHA JUCQYHKIIS MOXE CIPUYMHATH BKOPOUESHHS
CTaTEBOTO 4JICHA.

Marepiaiu Ta MeTOAU

VY HayKoBOMY JOCIHI/DKEHHI IIPOBEACHUI OTJIsiz
JiTepaTypHUX JUKEpEN OO YCKIIaJHEHb ITicIs KOH-
TYPHOI IJTACTHKY CTATEBOT'0 YIEHA IalypOHOBOIO KH-
ciororo (['K). [JIns nocsrHeHHs 1€l MeTH, MU
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3MIACHIIIN CUCTEMHHI TTOIITYK HAyKOBO1 METUYHOT 1H-
(opmariii B aHTTIOMOBHHX 0a3ax IaHUX, TaKHX SIK
MEDLINE, Embase, AMED (Allied and
Complementary Medicine) i HMIC (Health
Management Information Consortium). Mu anaizy-
BaJIM BCi CTaTTi, IO BIJIIOBIJaIM 3aJaHUM ITOLTYKO-
BUM napamerpam. Kpim Toro, OyB npoBeneHuid pyd-
HHH TIOIIYK BiJNOBITHHUX MOCHJIaHb Y 3HAHJICHUX Te-
KCTax.

YekiaagHenHs micas iH’ekuiii riaaypoHoBoro
KHCJI0TOI0

HesBaxxatoun Ha Te, mo moOiUHI epexTH Bix
in’exnii 'K 3a3Buuail merki Ta pimkicHi, BOHH BCe
OJJHO MOXKYTb BHUKJIMKATH 3HAYHE HE3a/J0BOJICHHSI Y
noctpaxaanux namiedris. Ahn S.T. ta in. [33] Buko-
HaJM CHUCTEMaTHYHUH OIJIsJ JITepaTypu 3 METO
OITICY MOXJIMBUX pU3HKiB BuKopuctanHs 'K s 36i-
JIBLICHHS PO3MIpIB CTaTeBOro 4ieHa. byio BusiBieHo,
110 HaroBHIoBadi ['K MoTeH1iiHO BUKIIMKAIOTh MOOi-
YHi e(peKTH BiIpa3y MicCI Iporeypu ado HaBITh de-
pe3 poku. HalimommupeHinmMu moOIYHAMH HaCTIiI-
Kamy Oyni He3aJI0BOJICHHSI KOCMETHYHNM BHTIISIIOM
opraHa, HagMipHa KOpEKIlis, HEpiBHOCTI MOBEPXHIi
CTATEBOTO WICHA, YTBOPEHHS T'PaHyJIbOM 1 MOJKIIUBI
HEKPOTUYHI 3MiHU BHACIIJIOK CYJMHHOTO Ypa)KEHHSI.
VYV mocmimkenni Lee W.K. et al. [34], mpotsirom
ycboro 6-micsiuHoro crioctepesxenHs 14,3% mnarien-
TIB MaJli YCKJIQTHEHHSI, TaKi SIK MiJIIKIpHa KpoBOTEYa
(4,3%), mimmukipui By3muku (5,4 %) Ta iHbexmis
(2,4%), Toxi sik HAOPSIK CTATEBOrO WieHa OyB BHSIBIIE-
auil y 21 (9,1 %) 3 230 nargienris, yci 3 skux He Oyiu
o0pizaHi 10 Tporerypr. ABTOPH BU3HAYMITH MOKITH-
BUIl MIPUYIHHHO-HACIIIKOBHI 3B’S130K MIX ITiCIISOTIe-
pamiifHIM HaOPSKOM CTaTeBOTO WiIEHA Ta HA/UIMIIKO-
BOIO TIE€PeONepaiiiHo0 KPalHbOK IUIOTTIO, OCKi-
JIBKY 11e, 32 TIN0Te3010, CHPUYMHSIE AUCTANIbHE HAKO-
n4eHHs BBeaeHoro remto 'K, 1o npu3Boauth 10 Ji-
MbatnuHoi kKomnpecii. 1{ikaBo, 110 B TOCHIKESHHIX
Abdallah H. Ta in. [35], me Bci marientu 6ymu o6pi-
3aHi nepen iH’exmiero renro ['K, He moBimomirsiiocs
npo HaOpsK crareBoro wieHa. boporucs 3 nedopma-
IISIMH CTaTEBOTO YJEHa, 1110 3IMILIIIIHNCS TCIs OIle-
pauii abo micis iH’ €Kil peYOBHH, IO HE BCMOKTY-
I0TbCSI, € TIpobsieMoro. He3paskaroun Ha Te, 110 J10Ka-
3iB y IIbOMY BiHOIIIEHHI HeOararo, HamoBHIOBadi ['K
TaKOX MOJKHA BUKOPHCTOBYBATH i3 3a/I0BIIbBHUMH Ta
BIATBOPIOBAHUMH PE3YJIbTaTaMH JJIsI KOPEKIIii 3amu-
IIKOBUX Ae(hopMalliii 00XBaTy CTaTEBOTO YJIeHA IMiCIIs
omepartii Mo 30UTBIICHHIO TIeHica. Y IOCIiKEHHI
Kim J. ta in. [36], in’exuii ['K npoBoamn muisixom
kaHroii rokamu 27G 1 30G B TONOBKY, IO 103BO-
JISITI0 CIIOHTaHHO 3aKPUTH MICIIsl BXO/Ly TOJIKH Oe3 Ha-
KiagaHHs mBiB. [ToBinomisuiocs, Mo BUKOPUCTaHHS

kantoii 18G monernrye posmonin HanoBHioBada ['K,
aJie MicIs iH €Kit MOXYTh HE 3aKUBATH CIOHTAHHO,
1 MOXe 3HAmOOWTHCA HaKIaJaHHS IIBIB Ha MicCIE
1"’ €Ki, mo0 3an00irT MOXKIIMBOMY 3apakKeHHIO iM-
IUIAHTaTy OaKTepiabHOO (JIOPOIO CTATEBHX OPraHiB
[37]. Tndexitist € piAKICHUM HACTIAKOM ITCIIS iH €Ki
I'K nipu 3011b1I€HHI CTaTEBOTO WiEHA, ajle MOXKE IPH-
3BECTH JI0 LIKIJUIMBHUX HACJiJKiB. Y 3BiTi PO BHMa-
1ok [37], y xBoporo Bikom 35 pokiB BHHUKIIA iH(EK-
IIisl CTATEBOTO WICHA 3 BUPAKEHIM HAOPSIKOM Ta epu-
temoro. [Ipotsarom 24 rox y XBoporo po3BHHYBCS ce-
ITAYHAN IOK 3 aHypi€ro, M0 MOTpedyBajo mepeBe-
JICHHS Y BiJUIUIEHHSA iHTEHCHBHOI Teparmii. Yepes Mi-
CSIIIb ITICIIS TOCTIITaNIi3aii crocTepiranacs 3Ha4Ha MO~
BEpXHEBa BTpaTa MIKIpH SIK Ha BEHTPaJIbHIM, TaK 1 Ha
0iuHiil YaCcTUHAX IeHica.

Haitmommupenimumm  ycknaaaeHssm in’exiii ['K
cepell MALEHTIB € MiAMKIPHUI BY3JIHMK CTaTeBOTO
yjieHa (3aranbHa yactota 2,2 %), skuil 3a3BUuail BU-
HUKa€ 4epe3 2 TIKHI micns omnepamnii. OmicaHi By3-
JIVMKH TI0B’s13aH1 3 HakonmueHHaM [ 'K B oqHii Myt
[38, 39]. Ockinbku 'K BHMarae meBHOTO MEPiOAy
Hacy Ul Iepepo3oIiTy Ta GOopMyBaHHS, TO I pi-
BHOMipHOTO po3noairy I'K MmoxHa BUKOpHCTOBYBaTH
€JIACTUYHI CTPIYKH Ta Macaxk cTateBoro wieHa. On-
Hak, koiu 'K BBOASATH 3aHAaATO MIBHUAKO, BOHA MOXKE
HE PO3MOALTATUCS piBHOMIpHO. Ile Moxe mpu3BecTH
JI0 PO3BUTKY BY3JIUKIB, CTIHKHX JI0 Teparii Macaxem
CTaTeBOro 4ieHa depe3 1—2 TikHi. X04a Ii By3JIHKH,
SIK TIpaBmIO, 0e300ITiCHI, BOHM MOXYTh 30epiraTucs
MPOTSIrOM TPUBAJIOTO Yacy, SKIIO iX He JlikyBaru [38].
Kpim Toro, uepe3 TOHKY IIKipy CTaTEBOTO WICHA IiJI-
IIKIpHI BY3JIHKH po3MipoM Oimbme 1 cM 3a3Buuait
CTaIOTh IMOMITHHMH 1 TIPOIIYITYIOThCS. B pe3ymipraTi
Nali€eHTH MOXYTh BiI4yBaTh Auckomdopt i nerpe-
cito miz yac cexcy. Kpim Toro, 11i By3JIMKH HE MOXYTh
PO3CMOKTYBaTHCsl CIIOHTaHHO. Bapiantamu JiKy-
BaHHS [MX YCKJIAJHEHb € OIepallis 1 Teparis riasypo-
Higasoro [40, 41]. Tepamnis riaaypoHina3oro 3ailiCHIO-
€ThCS IJIAXOM 1H €KIlT TOHKOIO TOJIKOK BiIITOBiIHOT
KUTBKOCTI (3a3Br4ait 30 OJMHUIIG) TiaTypoHiTasu 3a-
JIEXKHO BiJI pO3MIpy BY3JIHKa.

[HIIMM ycKIIaHEHHAM MOXYTh OyTH MiIMIKIpHI
KpOBOTeI, sIKi BUHHKaIOTh y 1,3 % ycix nauienris. B
OCHOBHOMY IIe MOXK€ BiOyBaTucs depe3 2—5 JHiB IIi-
CII omeparii i JocAarae MakCUMyMy B TEpIIUH TIDK-
nesb. OCHOBHA MPUYMHA MiAMIKIPHOI KPOBOTEUI P
i exmii 'K — npsima myHKIis cy N, Xo09a iH €Ki
I'K € MikpoiHBa3MBHOIO Xipypri€r0, BHKOPHUCTAHHS
AQHTUTPOMOOTHUYHHX NpernapariB Iepes JiKyBaHHIM
Mae OyTH NPUIUHEHO, 11100 3MEHIIUTH PU3UK KPOBO-
teui. Kpim Toro, Oyso rmokasaHo, 1110 BUKOPUCTaHHS
KaHIOJIb 3aMICTh TOJIKM JOTOMAara€ 3HM3HTH PH3UK
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3axBoproBanHs [33]. BukopucTaHHs TOBCTILIMX TOJI-
KOBHX TPYOOK IUII BCTAHOBJICHHS KaHIOJTI MOXKE 3Me-
HIIUTH 9aCTOTY MiAMKiIpHOI KpoBoTeui. ToMy, mope-
YHO BUKOPHCTOBYBATH KaHIONIO 18G mIst CTBOpEHHS
mkipHoro tynemro i in’exuii I'K. [TixmkipHa kpo-
BOTEYA, SKIIO TaKa €, MOXKE CHOHTAHHO 3HUKHYTHU B
MepEeXiHUM Tepio.

In¢ikyBanns npu in’exuisx ['K B M siki TkKaHMHI
TICHICa HU3bKa, OCKUIBLKH CIoCcTepiraerbes y 1,5 % ma-
mientiB [42]. ¥V nocmimkenni [43] indekuiiiauii mpo-
I[eC PO3BHMBABCS JIMIIE y ABOX MAI€HTIB, TIPHUOMY
o0mBa marfieHTH OyJM XBOpi Ha IyKpPOBHH miaber i
MaJTi CTaTeBUH aKT depe3 1—2 Micsmi micis orepartii.

IcHye 4HOTHpPM OCHOBHI €NIEMEHTH, SIKI MOXYTh
CTIPUATH 3apakKeHHIO: 1) 0COONMBOCTI maiieHta; 2)
crateBuii akT; 3) dakropu iH’ekuii Ta 4) Xapakrepuc-
tuku rero I'K. Taki 0co0auBoCTi narfienTa, sk giader
Ta iIMyHOAE(IUUT, 30UIBIIYIOTh PU3UK PO3BHUTKY iH-
¢exuiit, ocobnmBoO B 00sacTi cTaTeBux oprais. Cra-
TEBUI aKT TAKOXK MOXKE CIIPUATH 3apakeHHI0. bakTte-
pii, AKi y BeNMKiil KiTBKOCTI MPUCYTHI y TiXBi Ta BO-
Jocci Ha JIOOKY, MOXXYTb NOTPAIUTH B HE3arO€HY
paHy IIiJ] Yac CTaTEeBOTO aKTy Ta COPUYUHHUTH iH(pEK-
wiro [42].

®akTopH iH'eKil, Taki K po3Mip KaHIOJI Ta Micle
iH'eK1ii, BIAIrparoTh BUpiLIaNbHY pOJib B iH(IKyBaHHI.
Ha Binminy Bix pesyinbratie Jeong H.G. Ta in. [44] Ta
Kwak T.1. ta in. [45], Taki yCKIaaHEeHHS, SIK TTi/IIKi-
PHI By37IHMKH Ta iH}EKIIT, yacTilie 3ycTpidaiucs y J10-
cmmkennsx [43]. V nocoimkenni Kim J.J. et al. [38],
MOYaTKOBY Ta monatkoBy iH’exmii ['K depes 2 TmkHi
pobmiH yepe3 KaHromAMio 3 po3mipamu 27G ta 30G

® [ligmkipHa KpoBOTEYA

® [[igmKipHi BY3IHKH

BIZITIOBITHO, 3aJIGKHO BiJ] BHKOPHUCTOBYBAHOTO TEIIO
I'K. Kpim Toro, in’exmiro remro I'K npoBoanmm B ro-
JIOBKY CTaTeBOTO wWieHa Oe3 HaKIagaHHs MIBiB. 3a na-
uumu [43] mokasaHo, 110 iH’€KITist KOPEHS TIeHica 3a
JornoMororo karodi 18G 3abe3neuye JerkicTb piBHO-
MipHoro posnoainy I'K. OnHak He0iKoM € Te, 110 Y
IEAKUX MALi€HTIB Micls 1H’€KUiM HE 3arolThCS
CIIOHTaHHO, a Lie MOXXe OyTH MicueM iH(iKyBaHHS
(h10poI0 TOOKOBOTO BOJIOCCS 32 BiICYTHOCTI MiAr0-
TOBKH IIKipH. Y pe3ynbTaTi Oyio 3pobieHo ymru-
BaHHS Mici iH'ekmii. 11{o6 3MeHIIITH HMOBIPHICTD
iH(piKyBaHHS, BAKOPUCTOBYIOTh MOHO(A3HY Ta CHH-
tetnuny ['K.

Halpsk crateBoro uieHa XapakTepH3yeThCs Ha-
OpsikoM ILKipU cTaTeBoro 4ieHa. HaOpsk crareBoro
unena micns in’exiii 'K cynpoBomkyBases mpo0ire-
MaMH HaJUTUIIKOBOI KpalHbOT IUIOTI, 110 MOXKE CIPH-
YMHHUTH JUCTaJbHE HAKOIMYEHHS BBEJCHOTO TeIlt0
I'K i npuzsectr 10 ctucHenHs nimbu [46]. Habpsik
CTaTeBOTO WICHA MOYKHA 3HSTH 32 JOIIOMOTOIO ejac-
TUYHOTO OWHTA TPOTATOM 2 THXKHIB 0€3 cepio3HUX
MOOIYHIX e()EeKTIB.

S moKa3yrooTh JiTepaTypHi JpKepeda HaidacTi-
OIMMU yeKITagHeHHsMH Ticis in’exii 'K e Habpsax
crareBoro wieHa — 9,1 % naui€eHTiB Ta i IKIpHI By-
3mukn — 3,8 % marienTis (Bix 2,2 % 10 5,4 % 3a pis-
HUMH JDKepeaMu Jiitepatypu) (puc.1).

HaiiMeH111010 4acTOTO0 YCKIIaJHEHb BUSBIISETHCS
pozButok iHdekuii — y 1,9% nauienris (Bix 1,5 % no
2,4 % 3a pi3HUMHU JDKepelaMy JIiTepaTypH) Ta Iiim-
KipHi KpoBoTeui — y 2,8 % mamienTiB (Bix 1,3 % mo
4,3 % 3a pi3HUMU JpKeperamMu JitepaTypH) (puc.1).

Indexmis = Habpsk craTeBoro wieHa

KinpkicTs marieHTis, %

Pucynox 1 — V3zaeanonenns nimepamyphux 0anux wjooo 4acmomu UHUKHEHHS YCKIAOHEeHb NICas npoyeoypu

30LIbUIEHHS] CIAMeB020 YleHA iH EKYIAMU 2anyPOHO80I KUCIOmuU
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CONCLUSIONS / BACHOBKH

Ha croroaninmHiil neHs € Hectaua iHpOpMaIii 3

BHUCOKHM piBHEM JIOKa30BOCTI CTOCOBHO
yckinamHeHs micnsa iH’ekmin K. YV 3B’s3ky 3i
3pOCTAl0YMM [OMUTOM Ha JaHi M[pOLEIypH,

MUTAHHS X OE3MEYHOCTI € aKTyaJbHHM. 3TiIHO 3

iCHyIO‘-IOIO CTaTUCTHKOIO, 3araJibHa qacToTa

ycknagHeHs micis in’exnii 'K € conTanHoro 6e3
momanpuX 1mobiuHux edekriB. [Ipm BuABIEHHI
yCKJIaIHEHBb MIPOTHO3 micns JMiKyBaHHS
3aI0BITbHHUNA. 3BaKaloyd Ha e, CTaHIAPTHU30BaHi
XipypriuHi HpPOTOKOMM Ta peKOMEHAAlil 010
KOHTYpPHOI TUTACTHKH CTaTeBOro YjIeHa

riaJlypOHOBOIO KHCIIOTOIO Y CBITI BiJICYTHI.
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CONTEMPORARY OPINIONS ON THE PECULIARITIES
OF ORAL MUCOSA WOUNDS HEALING: A LITERATURE
REVIEW

The purpose of the study is to update data on the features of oral
mucosa (OM) wound healing through a systematic assessment of
sources of scientific and medical information.

Materials and Methods. An analysis of the data obtained during
the information search in the online databases “PubMed”, “SciELO”,
“Medscape”, and “Science of Ukraine: access to knowledge” was
performed using the key words (tags): “mucous membrane of the oral
cavity”, “oral mucosa”, “wounds of the mucous membrane”,
“healing”, “regeneration”. Publications in periodical scientific
issues, methodological recommendations, and reports were included
in the list of sources of information.

Results. According to the results of clinical observations,
experimental studies on laboratory animals and volunteer patients, it
was established that the healing of the OM wounds is qualitatively
different from a similar process on the skin. This fact was established
for both humans and animal models. Wound healing in the human
body is a well-defined typical process aimed at restoring tissues after
damage. Unlike the skin, OM wounds heal relatively quickly and
with little or no scar tissue. And all this happens against the
background of constant movement of soft tissues, stress (tension),
mechanical abrasion, and contact with a large number of
microorganisms in oral fluid. The leading factors of higher-quality
regeneration of OM can be considered a moist wound healing
environment, direct contact with the protective and regenerative
systems of oral fluid which contains a high concentration of
commensal microorganisms with immunomodulatory properties and
more than 1000 protective and regulatory factors of saliva. There are
distinct differences in the properties of the germ layer cells between
the skin and OM and the cytokine profile of wound healing is also
significantly different. Most reactions that take place in the main
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phases of the wound process in the oral cavity are faster and more
intense. The processes of accumulation of collagen and elastin fibers,
remodeling of the intercellular matrix (amorphous substance) are
more qualitative.

Conclusions: the data from the literature and the results of a
significant number of studies allow us to state that faster wound
closure, presence of saliva, faster immune response, increased
release of anti-inflammatory cytokines, matrix metalloproteinase-
mediated cleavage of chemokines, and remodeling of the
extracellular matrix contribute to better wound healing and reduced
scar formation on the OM, which, unfortunately, does not relate to
the skin.

Key words: mucous membrane, oral cavity, wound, healing,
special conditions.
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CYYACHI Norjadaim HA OCOBJUBOCTI 3ATI'O€HHA
PAH CJM30BOI OBOJIOHKH TOPOXHHUHU POTA:
OIJIAL JITEPATYPU

Meta qocainKeHHs — IUITXOM CHCTEMATHYHOT OIIIHKH JKEPe

indopmariii 1010

0CcOOIMBOCTEN 3aTOEHHS PaH CIN30BOI 000JIOHKHU MOPOKHUHH POTa.
Marepiaau Ta METOIU AOCiIKEHHS.

HAyKOBO-MEIUYHO1 aKTyali3yBaTH JaHi

[IpoBeneHo aHamiz JaHUX OTPUMAaHUX B XOJI BHUKOHAHHS
iHpopMamifHOTO TOIIyKy B OHNAidH Oa3ax nmaHux «PubMedy,
«SciELO», «Medcape» Ta «Hayka Ykpalau: ZOCTyH IO 3HaHB» 3a
KIIFOYOBUMH CJIOBaMH «CJIM30Ba OOOJIOHKA MOPOKHHHU pOTay,
«paHU CIM30BOI OOOJIOHKM», «3aro€HHA», «pereHepauis». [lo
MeperiKy JoKepen iHpopmamii Oynmu BKIIOYeHI myOumikamii B
NepioANYHUX HAYKOBHX BUJIAHHSX, METOAWYHI PEKOMEHAALIIT, 3BITH.

PesynbTaTn. 3a pe3yibraTaMu KIHIYHUX CIIOCTEPEIKCHbD,
eKCIIEPUMEHTAJIbHUX JIOCHI/PKeHb Ha J1Ta00opaTOpHUX TBapuHaxX Ta
nauieHTax-100pOBOJIBISX BCTAHOBJICHO, 1110 3aTOEHHS PaH CIU30BOT
obononku mopoxxHuHu pota (COIIP) sikicHO BiApi3HsSETbCS Bij
MoMiOHOTO TIpollecy Ha IKipi. Takuit (akT BCTAHOBIICHO SIK LIS
JIIOJIMHM, TaK 1 IJIsl TBAPUHHMX MoJieNiel. 3aroeHHs paH B OpraHi3mi
JIFOJIMHHM — 11 YiTKO BU3HAYEHUH THIIOBUH MpoIEC, CIPSIMOBAHNH Ha
BITHOBJICHHS TKAaHWH IICIs TIOMKOMKeHHs. Ha BigMmiHy Bifg
LIKIPHOTO TIOKPHBY, PaHW Ha CJIM30Bil 00OJIOHII OPOKHUHK POTa
(COIIP) 3aro1010ThCS BiTHOCHO HMIBHIKO Ta 3 YTBOPEHHAM MEHIIIOTO
MacuBy pyOreBoi TKaHWHH, abo 30BciM 0e3 Takoro. I Bce me
BinOyBaeThCs Ha (HOHI MOCTIHHOTO PyXy M'SKMX TKaHUH, HANPYTH
(HaTATY), MEXaHIYHOTO CTHPAHHS Ta KOHTAKTY 3 BEJIMKOIO KiTBbKICTIO
MIKpOOpraHi3MiB poToBoi piguHHU. [IpoBigHIMH (akTOpamMu ORI
skicHoi pereHepanii COIIP mMokHa BBakaTH BOJIOTE CEpEOBHIIE
3arO€HHS paHM, Oe3locepefHii KOHTAKT 13 3aXWCHHMH Ta
pereHepaTopHUMHU CUCTEMaMHU POTOBOI PiJJHH, SIKa MICTUTh BUCOKY
KOHIICHTPAIIF0  MIKpPOOPTaHi3MiB-KOMEHCAJiB, M0 BOJOJIIIOTH
IMyHOMO/IYJIIOBJIbHUMH BJIACTUBOCTSIMH, Ta noHa 1000 3axucHuX
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Ta peryiaTopHux (akTopiB civHWA. HasBHI BHpa3Hi BiAMIHHOCTI Y
BIIACTUBOCTAX KIITHH POCTKOBOTO mmapy Mix mkipoto ta COIIP,
OUTOKIHOBHH MPOQIIb 3aTO€HHS paH TaK0X CYTTEBO BiIPi3HAETHC.
[epeBaxxaa OUTBIIICTH peakuiii OCHOBHHUX (a3 paHOBOTO TPOIIECY B
MIOPOXKHUHI poTa nepediraroTh mBuALIe Ta iHTeHcHBHie. [Tpouecu
HaKOMHMYEHHS  KOJAT€HOBMX  Ta  €IaCTHHOBUX  BOJIOKOH,
PEMOJICIIIOBaHHS MIKKJIITHHHOTO MaTpHKCy (aMOp(HOI peYOBHHH)
MIPOXOAUTH OLIBII SIKICHO.

BucnoBkm: [lani niteparypu Ta pe3yjbTaTd 3HAYHOTO YHCIA
JOCTIDKeHb O3BOJIIIOTE TBEPAWTH, IO IIBHILIEC 3aKPUTTS pPaHU,
HasSBHICTb CIMHH, IIBHAMIA IMyHHa BiANOBiAb, TIOCHICHE
BHUBIIPHEHHS  NPOTH3ANANbHUX  LUTOKIHIB,  OIIOCEPEIKOBaHE
MaTPUYHAMH METAJONPOTEiHA3aMH PO3IICIUICHHS XEMOKIHIB 1
PEMOJIEITIOBaHHS MDKKIITHHHOI PEYOBHHH, CHPHUSIOTH KPaLIOMy
3arO€HHIO pPaH 1 3MeHIIeHHI0 yTBopeHHs py6iiB Ha COIIP, yoro, Ha

JKaJlb, HE MOYKHA CKa3aTH PO HIKIPY.

KuiouoBi cjioBa: cimzoBa 000JI0HKa, MMOPOXKHUHA POTa, paHa,

3aro€HHsl, 0COOJIUB] YMOBH.

Aemop, gionogioanvnuii 3a aucmysanna: Opiti Mouanos, kagedpa xipypeiunoi cmomamonozii ma KiiHiuHux
oucyunanin, [BH3 « Yorczopoocvkuil nayionanvhui yuigepcumemy, Yoczopoo, Ykpaina

e-mail: yuriy.mochalov@uzhnu.edu.ua

INTRODUCTION / BCTYII

3aroeHHS paH B OpraHi3Mi JIOAWHHU — I YITKO
BU3HAYEHUI THIOBUH TIpOLEC, CHPSMOBAaHMN Ha
BIIHOBJIICHHSI ~ TKaHWH  MICIA  TOMIKOJUKCHHS.
HesanexxHo Big THIly MOIIKONKCHOI TKaHWHH, Y
MPOIIECi 3aTOEHHS PaHU BHIUISIOTH YOTHPH OCHOBHI
(azu, sixi O3 YITKHX MEX MEPEXOIITh OJ[HA B OJIHY:
reMocTas, 3arnaneHHs, npoutidepartist Ta
pemozemoBanHs. KokeH 3 ONKMCaHWX — e€TarliB
BIJIPI3HSIETHCS BiJ| IHILIOTO IIEpEeBaKaHHSIM B CyOTpaTi
paHy Ta HAaBKOJMIIHIX TKaHWHAX YHIKaJIbHHX THIIIB
KITHH 1 CHUTHaJbHI MOJNEKYN (9YM IUTOKIHIB).
[NopymenHs kackagy KOMIUIEKCHHX DPEryJISITOPHUX
peakiit Ha OyIb-sKiit (a3i (HampuKiIam mpueTHaHHS
aKTHBHOI paHOBOI iH(EKIIl), MOXXKEe TPU3BECTH [0
CIIOBUIBHEHHSI ~ 3arO€HHS  pPaHH,  YTBOPCHHS
rineprpodiyHoro pyous Ta pyOLEBHX KOHTPAKTYp.
lineprpodiuni pyOii Ta pyOLEBI KOHTPakTypu €
JABHO  BIZOMOIO  mpobieMoro  Xipyprii  Ta
TPaBMATOJIOTii — OKPIM €CTETUYHOTO Je(PEKTy, BOHH
MOXXYTh BHKJIMKATH BIAYyTHUHA JTUCKOMOOPT Yy
MamieHTa, a B HAWCKIAQHININX BHIIAJKax —
MPU3BOJUTH JI0 OOMEKEHHSI PyXOMOCTI B CyIio0ax,
mo rmnortpedye OararoeTanHUX KOPETyBaJIbHHUX
Xipypriunux BTpydanb. Ha ceoroani, 10 90%
rIMOOKUX OmikoBHX paH 1 30% micisonepaniitHux
OllepalliifHUX paH 3arollThCs 3  YTBOPEHHSIM
rineprpodiuanx py6mis [1-4].

Ha BimmiHy BiA IIKipHOTO TOKPHUBY, paHW Ha
cnu3oBiit  00oioHI mopoxkHuHH porta (COIIP)

3arol0OTHCSl BIHOCHO IIBHJIKO Ta 3 YTBOPEHHSIM
MEHIIIOTO MacWBYy pyOLeBoi TKaHWHH, a00 30BCIM
06e3 Takoro. I Bce me BimOyBaerbcs Ha (OHI
HOCTIHHOTO PyXY M'SIKUX TKaHWH, HAPYTH (HATATY),
MEXaHIYHOTO CTHPAaHHS Ta KOHTAKTy 3 BEIIMKOIO
KUTBKICTIO  MIKPOOPTaHi3MiB  POTOBOi  PiJHHHU.
[MopiBHSIBHI JTOCHIIPKEHHSI pereHepariii CIn30BHX
000JIOHOK Ta IIKIPHUX IOKPUBIB € aKTyaJbHUMH IS
HayK{ ¥ TIPaKTHKU 3 OISy Ha HasiBHY MOTpeOy B
CTBOPECHHI TEXHOJIOTiH 0e3pyOIeBOro 3aro€HHs
TKaHuH y moanuau [5-10].

MeTta nocaixKeHHsI — HUIIXOM CHUCTEMATHYHOI
OLIHKA JDKEepeNl HayKOBO-MEOUYHOI iH(opmarii
aKTyali3yBaTH JaHi 11010 0COOJMBOCTEH 3aro€HHs
paH ciu30B0i 000JIOHKH OPOKHUHU POTA.

Martepianu i meToau.

IIpoBeaeHo aHami3 JaHUX OTPUMAHHX B XOMII
BUKOHaHHSI 1H(QOpPMAI[IfHOrO TMOLIyKYy B OHJIAHH
6azax manux «PubMedy, «SciELO», «Medcape» Ta
«Hayxa Ykpainu: noctyn 10 3HaHb» 32 KIIOYOBHMHU
CIIOBAaMH «CJM30Ba OOOJIOHKA IOPOKHUHH DOTay,
«paHM ~ CIIM30BOi  OOOJIOHKM,
«pereHeparis». [lo mepeniky Jpkepen iH(opmarii

«3aro€HHsD»,

Oyn BKITIOUEH] MyOJTiKamii B MepioJyHIX HAYKOBHX
BUJAHHAX, METOANYHI pEKOMEH/1allii, 3BITH.
Pe3yabTaTn q0caigKeHb Ta iX 00roBoOpeHHsA
BinminHocTi B yMoBax mepeliry paHoBoro
npouecy
Piznuys ¢ cicmono2iuniii 6y006i mizc wiKipoio
ma cau306010 0000HKOI NOPOICHUHU poma.
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3araiabpHi MPUHITUIH apXITEKTOHIKH 30pOBOT IKipH
ta COIIP 36iratoTecs, aje HOpSI 3 THM HasBHI
BUpaxeHi Mopdomoriuai  BimMiaHOCTI. OOMIBi
MOKPUBHI TKAHUHH CKJIAAIOTHCS 3 6araTomapoBoro
TUIOCKOTO EMITeNiI0, 10 MICTUTh KEpaTWHOLWTH,
MENIaHOLUTH, KITHHH Mepkens—PaHB'e Ta KiIiTHHU
JlanrepraHca, ki 3a0e3Me4yIOTh 3aXKCT BijJl BTpaTH
piIlMHM  OpraHi3MoM, BIUIMBY  TOKCHHIB 1
NPOTUCTOATh MIKpOOHIH 1iHBa3ii. Baprto Takox
mam'siTaTé TIPO BiAMIHHOCTI TOMEOCTATHYHHUX YMOB
B 000X TKaHWHAX — 1[0 ICTOTHO BIUIMBAE HA MPOLECH
pereneparii. Eniteniit COIIP, sx mpaBmito, TOBIIHIA
MOPIiBHAHO 31 MKiporo, Ha migHe6inHI Ta COIIP mik
Oa3aypHa TUIACTHHKA Ma€ OubIIe KIITHHHUX IIapiB
1 BHMIIy NIBHAKICTH mpoitidepauii MOpIBHIHO 3i
mkipoto (20-30 mapiB npotu 5—8 y mikipi). Skio
emiJiepMic € MOBHICTIO 3pOTOBLNMI, TO B POTOBIi
MOPOXXKHHMHI  ICHye d4iTKa JaudepeHmiamis Mk
3pOrOBUIMM EHITENiEM TBEPJOro MiAHEOIHHS Ta
sCeH, AKi TPUCTOCOBAHI O BHIINX MEXaHIYHUX
HaBaHTAXCHb IIiJ Yac XXyBaHHS, Ta HE3POTOBLINM
eImTeNEM CIN30BOI OOOJIOHKM IIIK, SKHH € OlIbII
€JIACTUYHUM 1 MIPY’KHUM, 31aTHAM PO3TATYBAaTUCS U
BUTPUMYBATU CTUCKaHHs. bararomapoBuii miockui
emitenii mxippu Tta COIIP  minTpumyerbes
MIAMOBEPXHEBUM  IIAPOM  CIOJYYHOI TKAaHWHH
(mepma Ui IOKIpM Ta BlacHa IUIACTMHKA JUIA
cM30B0T 00OJIOHKH MOPOXKHUHU POTa), sIKa MICTUTh
¢idbpobnacTn, Makpodard, ONACHCTI  KIITHHH,
KPOBOHOCHI CYOWHH Ta HEPBOBI 3aKiHUCHHS,
BOYZIOBaHI B IMO3aKTITHHHIA MAaTPUKC 3 BOJOKHAMH,
aKuid  3a0e3ledye emiTeNniii SK MEXaHIYHOW W
MPOCTOPOBOIO  CTPYKTYPHOIO  MIATPUMKOIO  Ta
3a0e3redyye  TPAHCHOPT IIOKMBHHUX  PEUYOBHH,
HEeOOXiIHUX ISt TIOCTiiHOTO OHOBJEHHs [5, 11-13].

Y COIIP cmocrepira€tbecsi OLIbIIA KUTBKICTH
KPOBOHOCHMX Cy/IMH Ha | MM® TKaHMHU, TOPIBHAHO
31 Kiporo (PO 16 MOXE CBIIUUTH Oinblna
eKcrpecis anb(da-raaakom’s30BOro AKTHHY
(a-SMA) Ta aatureny CD31, 30kpemMa B TKaHHHAX
Mumied Ta JmoguHu). [lomiOHe  JTOCHIIKEeHHS,
NpOBEZICHE Yy CBHHEH, He I0Ka3ajlo BiporigHoOl
pisHMLi B OyJOBI TKaHWH (JIOCITIIKYBaJIH DPiBEHb
ekcripecii  JaMiHiHy-1). MUDKKIITHHHAa pedoBHHA
nepmu Ta BiacHoi mmacTuHkd COIIP mepeBakHO
Mmictute kojareH | Tta III (y cmiBBigHOIIEHH]
npubnu3Ho 5:1); anme 30HH, BKPUTI HE3POTOBLIMM
emiTesieM y HOPOXHHHI pOTa, BiIPI3HAIOTHCS O1TBII
MYXKOI0 Ta BHWIIOK EJIACTUYHICTIO, HANPHUKIA/
COIIP miix Ta M'SKOro migHeOIHHS, SIKI MICTATh
O1IBIIMIA BIJICOTOK €JIaCTHHY, HOPIBHSHO 31 IIKiPOIO,
MapriHaJbHUM  TIApOJOHTOM  Ta  TBEPIUM
migHeoinasam.  Takox  COIIP  mae  ictoTHI

BIIMIHHOCTI B  CTPYKTypi pI3HHX  JTiJISTHOK,
HaNpUKIan y mivHil nistani B mkipi Ta COIP map
CIIOJyYHOI TKAHMHU PO3TALIOBAaHMM MOBEpX LIApY
JKIPOBOI TKAHMHH, 110 MICTUTH aUTIOUTH, KHPOBI
CTOBOYpOBI KJIITHHY Ta KJIITHHHU-TIONIEPETHUKH, TOI
SIK BJIaCHA IUTACTHHKA TBEPJOrO ITiJHEOIHHS Ta sICEH
NpUKpiruieHa Oe3nocepeHbo A0 KICTKH  4epes
Mykomnepiocr [5, 14, 15].

Mikpoomouenna, Mmikpobiom ma cauHa.
3HavHa KiITBKICTh QYHKIIIOHATBHUX Ta CTPYKTYPHUX
BimMiHHOCTEH Mik mKiporo Ta COIIP mos's3ani 3
(axkTopaMH HaBKOJNWIIHBOTO CEPEAOBHINA, SKi
YUHATH BIUIMB Ha TKaHMHY. Hampukian, moBepxHs
OIKipA TIATA€THCS BIUIMBY TOBITPS Ta IOCTIHHOL
3MIHHM TEMIEpaTypH Ta BOJOIOCTI, TOJl 5K CIM30Ba
000JIOHKa TIOPO’KHMHHU POTA € MOCTIHHO TEIUIUM 1
BOJIOTUM  CEpEJOBHUIIEM, 110 €  YyAOBHM
CepPEeIOBUILEM ICHYBaHHS VTS 6e3mivi
MikpoopraHnizmiB. Kpim Toro, cimzoBa 000JI0HKa
MOPOXKHIHHNA pOTa Ma€ BUTPHUMYBATH peETyJsIpHE
MepioAnYHe IHTCHCHBHE MCEXaHIYHE CTHUpPaHHS,
TaKOXX BOHA IOCTIHHO KOHTAKTY€ 3 Uy>KOPiTHUMH
OlJIKaMH, BOJIOKHAMM Ta aHTHUT'€HAMH, SIKI MICTSATHCS
B XapYOBHUX MpOAyKTaxX. Pi3HI pedoBWHH, 5Ki B
HpOLECi KUTTEAISUIBHOCTI OTPAILISIIOTh Ha HIKIpY
yu COIIP (Taki sk miT, )KUp, CyXe HOBITPS, CIIH3,
BOJIa YW CIIMHA) BIAPI3HAOTHCA 3a pH, ckimamom i
(GYHKLISIMY 1, OTXKE, MO-PI3HOMY MOXKYTb BIUIMBATH
Ha 3aro€HHs paH. Bimomuil ¢akr, 110 3aroeHHs pan
HA MIKipi IPUCKOPIOETHCS Y BOJIOTOMY CEpPEIOBHIIL,
TaKi yMOBH IPU3BOAATH J0 MIBH/IIOT peeriTemi3aii,
aHTrioreHe3y Ta J03piBaHHA IPaHyIIALIHHOI TKAHIHA
panu [16—18]. SAxwmo rosopuru npo COIIP, To cnuna
HE TUIBKHM NMPUPOJHUM YMHOM 3abe3redye BoJIOTe
CepeIOBHUINE B POTOBIM MOPOXKHUHI Iif dYac
3arO€HHS paH, aje i MICTUTh 3HA4YHy KUIbKICTh
CIIOJIYK, TENTHMIB, NMPOTEiHIB, TakuX SIK (hakTopu
pocty (emimepmanbHuii (akrop pocty abo EGF,
¢daktop pocrty enmoreniro cyaud abo VEGF i
¢akxropu pocry ¢ibpodnactiB abo FGF) i Oinku-
ricTaTuHH, SIKi CTUMYJIOIOTh 3aro€HHS paH. Takuii
BIUIMB  CIMHM CBOrO 4acy Oyio  Bpayo
MIPOJICMOHCTPOBAHO B EKCIIEPUMEHTI Ha MHIIAX,
SIKMM BJIAIITOBYBAaJM TiNOcCalliBallil0 — Yy HHUX
CIOBITBHIOBAJIOCS 3aTOEHHS paH, SIK Ha MIKIpi, TaK i
ua COIIP [19-22].

OxkpiM 0e3mocepeTHhOTO BIUIMBY Ha 3arO€HHS
paH, y BOJIOTOMY CEpEIOBHII POTOBOI HOPOKHUHH
TaKOXK MPUCYTHI cnerudivHi PE4OBHHHU
CepeIOBUINA, SIKi CTBOPIOIOTH OCOOJIMBI €KOJIOTIUHI
Hilll, IO NPU3BOIUTH A0 (OPMYBAaHHS PI3HOTO
MIKpOOHOTO  CKJIaJly Ta KOJIOHI3amii pi3HHX
MOBEPXOHb. Y  3J0pOBOT  JIIOJUHU  OpajbHUIL
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MIKpOOiOM MICTUTh OiNBITY KiTBKICTH MiKPOOHHUX
T Ha IDIONIy MOBEPXHi, MOPIBHAHO 3i MIKipOIO.
CydacHi TexHOJOTi{ BH3HAUYEHHS MIKpPOOPraHi3MiB
O3BOJLIIOTE  imeHTH(ikyBatH  Omu3eko 700
VHIKQJIBHUX BUWJIB, 3a3HaYeHU MiKpoOioM Mae
OinbTy PI3HOMaHITHICTb BU/IIB (anbda-
PI3HOMAaHITHICTh) MOPIBHAHO 3i miKiporo [23-27].
HesBakaroun Ha Te, 110 IEPEBAYKHO BUAOBHI CKIIAJ
MmikpoopraHizmiB Ha mmkipi Ta COIIP mnoniOHwmii
(axTrHOOAKTEIi, (ipMHUKYTH, TpoTeobakTepii Ta
Gaxrepoinn CKJIaIal0Th TOHA]T 90,0%
iIeHTU(IKOBAaHUX BHIIB), y MIKpoOioMi mMIKipH
JoMmiHytoTe aktuHOOakTepii (50,0%), Tomi Ak y
pPOTOBIf TOPOXXKHWUHI BHECOK aKTHHOOAKTepii,
¢ipMukyTiB, mporeobakTepid 1  OakTepoimiB
posmnoinenuit Oinbm piBHOMipHO. Taki BHAH, SK
Cutibacterium acnes, Corynebacterium
tuberculostearicum i Staphylococcus epidermidis
3a3BUYail 3yCTPIUarOThCs HA MIKIPI, HE3AICHKHO Bij
JoKami3amii Ta Bix ii crany [25, 28].

[IpoTsiromM TpuBaIOro 4acy BBaXKaid, IO PaHOBA
iH(EKIis, CIPUINHEHa KOJOHI3AIIEI0 MaTOTeHHUX
MIKpOOiB, 3HAYHO YHOBIUIHHIOE 3aTOEHHS paH SK Ha
COIIP, Tak i Ha mKipi: OyJO BHABICHO, IO 37J0POBa
OilomiBKa B TOPOKHHMHI pOTa MPU3BOJHUTH JIO
MIJBUIICHOT eKcrpecii aHTUMIKPOOHUX MENTHIB i
nokpamye Oap’epHy (YHKLiIO Y BiJHOBICHUX
JIOACKKUX  scHaX  (moBemeHo  in  Vitro).
MikpoopraHi3amMi  HOPOKHMHH ~ POTa  YHHATH
NO3UTUBHUI BIUIMB Ha 3arO€HHA paH uepes
aKTUBAIIF0 MakpodariB, ICHAPUTHUX KIITHH |1
T-nmiMQpOIUTIB i, IK HACTIIOK, 3pOCTAHHS YTy PIIY
Mpo- Ta MpoTu3anaabHux uTokiHiB (OHII-a, 1J1-6,
1JI-10 Ta IJI-17), sKi, CBO€IO 4eproro, CTUMYITIOIOTh
npodideparito croBOypoBux kiituH [29-32]. Kpim
TOTO, B JIITEpaTypi HasBHA iH(pOPMAILlis, IO OKpeMi
NPE/JICTABHUKK  POJUHU  CTa(iIOKOKIB  MOXYTb
NPUTHIYYBAaTH 3allaJieHHs WIKIpH, 0 3HUXKYE
IHTCHCUBHICTh IMYHHOI BIAMOBII il Yac 3arO€HHS
pan. Tooto BrumB S. epidermidis moxe npuHOCHTH
KOPUCTh — 3HU3UTH IHTCHCHUBHICTH TepeOdiry
3amajJbHUX peaklii, ajge Iie MOTeHLIHHO MoXe
CTBOPUTH CIIPUATIMBI YMOBH JUIS TATOT€HHUX
cradinokokis, Takux sk Staphylococcus aureus, y
(hopMi MpUTHIYEHHS aKTUBAIil KEPAaTHHOIUTIB, IO
MOXHA PpO3MNISAATH SK JOJAaTKOBUM MeXaHi3m
BipynentHocti [33]. Ilopymenns y Oamanci
B3a€MO/IiT Xa3qiH-MIKpOO MPU3BOANUTH CIIOYATKY 10
3pOCTaHHS  KOJIOHi3amii  yYMOBHO-TIATOTCHHUMH
TPaMIIO3UTUBHUMHE OAKTEPisIMU 30HN PaHH Ha LIKipU
nami€eHra, a TIOTIM TaKoX 1 TIpaMHEraTHBHUMH
NaTOreHHUMH, TAKUMH siKk Pseudomonas aeruginosa
ta Candida albicans [34].

Y poTOBiif TOPOKHUHI CITMHA BiJlirpa€e BaKIUBY
POJb y MATpUMaHHI MiKpoOHOTO Oarancy. MymH
5B (MUCS5B) i ciuanuii armotuHiH (SAG)
MPUCYTHI B OITKOBHX IUTIBKOIIOIOHUX YTBOPEHHSIX
(memikyiu), MO MOKPUBAIOTH €Mallb 1 CMmiTelNiaibHi
MOBEpXHi, Ta Oe3nocepenHbO BIUIMBAIOTH Ha
MIKpOOHY KOJIOHI3allil0 TakMX MOBEpXOHb. CBOEIO
yeprowo, SAG i mymun 7 (MUC7) € omnumu 3
OCHOBHHX (pakTOpIB ariroTHHALI] OaKTepiil y CluHi,
SIK TIOKa3aHO B KUTBKOX JOCHIKEHHSX, (HAIpUKIAI,
3B's13yBaHHs 3 Streptococcus sanguis, Streptococcus
mitis, Streptococcus gordonii, Aggregatibacter
actinomycetemcomitans, P.  aeruginosa Ta
Escherichia coli). Kpim Toro, mroaceka cimHa
MICTHTh 0araTo IHIIUX aHTHMIKPOOHUX MEHTHIIB 1
(depMenTiB, Takux K JOe(CH3UHM, TICTaTUHH,
kareminuand (LL-37), nizoumm, nakrodepun i
JaKTONepoKcuaaza, ki (OpPMYyIOTh  CHUCTEMY
HecnenuQiuHoro iMyHITETY POTOBOI TOPOKHUHH, Ta
CHHEPTiYyHO 3HHUIIYIOTh MiKpooprati3mu [5, 35-38].

3aramoM, Maca MIKpPOOPTaHi3MiB TOPOXHUHU
poTa € KOPUCHOIO SIK JUII TOMEOCTasy, TakK i MiJ 9ac
3aro€HHs paH, 1 Takui eekT 30epiraeTbes, JOMOKH
MIATOTeHHI BUAM HE pPO3pOCTAIOTBCA Ta HE
KOJIOHI3YIOTb TKaHUHH, 10 0co011BO
CIIOCTEPIracThCsl NPU BEIUKUX OIIKOBHX paHax,
Bupaskax Ha COIIP a6o riwriBiti [39, 40]. Ha
ChOTOJIHI TPUBAIOTH JOCIHI/DKEHHS 3 BHM3HAUCHHS
BIUIUBY (aKTOPIB MIKpPOCEPENOBHUIA, TaKUX SIK
CIIMHA Ta MIKpOOH, Ha pi3HHUX (a3ax 3aroe€HHs paH.
3aranom, TBEP/PKCHHS NMPO TOTAIHHO HETaTHMBHUH
BIUIMB OaKTepil, BIpyCiB Ta rpHOKiB HA 3aTOEHHS paH
HE MOXXKHa PO3TISIIATH K aKCiOMY, TaKOK HassBHUI
Opak iHpoOpMamii o0 B3aeMOJII MaKpOOPTaHi3My 3
MikpoOiomoM npu 3aroexHi pad Ha COITP ta mikipi.

IcToTHi BinMiHHOCTI B npoueci 3aroeHHsa paH
HAa MKipi Ta c1u30Biii 000/10HLI MOPOKHUHY POTA

3aro€HHs] paHu — 1€ PETENbHO PeryJbOBaHUil
TpOIIeC, KU 3aBEICHO MOAUIATH Ha YOTHPHU (asw,
SKI ~ YacTKOBO  TEPEKPHBAIOTHCS:  I'eMOCTa3,
3amajyieHHs, Tnpoiidepamis Ta pPeMOACTIOBAHHS
TKaHMH, IPHYOMY KOKHA (paza BKIFOUa€ pi3Hi THIH
KJITHH 1 CHTHAJIbHI MOJIEKYJIH.

Daza zemocmaszy. Onpasy Micis TOMIKOIHKSHHS
OUTICHOCTI  NMOKPUBHUX TKAaHMH Ta  PO3PHUBY
KPOBOHOCHHMX CYAMH  3aIlyCKarOThCSl — KacKaJu
peakmii Temocrasy. lLleit cdopmoBaHmii B Xoxi
€BOJIIOIIIT 3aXUCHUM MEXaHi3M € HalpaBlIEHUM Ha
3armobiranHs KpPOBOBTpATi Ta THMYacoBe
yuiibHeHHst cyOctpary panu. HasBHi momepenHi
JlaHl II0JI0 BIUIMBY CJIMHM Ha peakiii remMocrasy —
JOBOJII JIaBHI JIOCNIJDKCHHS IOKa3yBalH, IO
JOMAaBaHHA CJIWHM JO 3pa3KiB KpOBI CIMHHU
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NPU3BOAUTH IO CKOPOUYCHHSA 4Yacy 3CLIaHHS.
MexaHi3M [pOTO SBHIA MOSCHIOBAIM dYepe3
BUCOKHH pIiBEeHb TKaHWHHOTO (hakTopa y CIHHI.
AKTHBOBaHI TPOMOOIIUTH Ta BILTIJII KEPATHHOLUTH
ta ¢iopodmactu B COIIP BUAINAIOTH XEMOKIHH
(CXCL4, CXCLS5 Tta CXCLS8), 4uM IIBHAKO
IHIMIOIOTE a3y 3anajeHHs NUIIXOM 3aydeHHS
IMYHHHX KJIITHH J0 YypaxeHol JinsHKd. B
eKCIIepUMEHTax Ha IIypax OyJo I0Ka3aHo, 1110 PaHH
COIIP excrpecyioTh Oinblie TpoMOOIHUTaAPHOTO
(hakropa pocty (PDGF) mopiBHSIHO 3 paHamMu MIKipH,
10 MOKe OyTH HENpPSMUM CBIAYCHHSAM ITiIBUIICHOT
aKTUBamii TPOMOOIMTIB Yy POTOBIH MOPOXKHUHI
TIOPIBHSHO 3 paHaMu wiKipu [5, 41-43].

@aza 3ananenns. 30Ha JeQeKTy TKaHUH 3
BEJIMKOIO KIBKICTIO MOYKMBHUX PEYOBHH CTBOPIOE
JIOJIATKOBY i7ieaibHYy HIIlly IS KOJIOHI3a1lii YMOBHO-
NaTOTeHHUMU  MIKpOOpraHi3Mamu,  YTBOPEHHs
OiomiBoOK, ekcrpecii (akTopiB BIpYJEHTHOCTI Ta
MOAAJTBIIOTO YpaXXEHHs OpraHizMy rocrozaps. ®asza
3aMajieHHsl MiJ 9ac 3aro€HHS pPaHH € THIIOBOIO
MPUCTOCYBANBHOIO  (Di310JOTIYHOI0  peaKIli€lo,
HANpaBJICHOI0 Ha OYMINEHHS PaHH BiJ 3aJINIIKIB
3pyHHOBaHMX BIACHUX TKaHUH Ta TY>KOPITHUX Til
Ta  3alo00iraHHsd  NOJAIBLIOMY  3apa)KCHHIO
MaTOreHaMH. V1Ko ke HHS TKaHUH Ta
MPOHUKHEHHS TMATOTCHIB B CEPCHOBHIN paHU
3aIlyCKaloTh CTaHJApPTHI KacKald MOJIEKYJISIPHUX
B3a€EMOJIIM Ta IHIIIIOIOTH INepefadyy TyMOpalbHUX
curHaiiB 3amanieHHs. lle 3amyckae ekcmpecio Ta
BUBIJTPHEHHS B MDKKJIITHHHE CEPEHOBHINE IIIJIOTO
Kackagy IUTOKIHIB Ta XEMOKIHIB, IO BH3HaYae
MoYaToK (hasy 3amaneHHs BXKe B TIEPIIIi TOJMHH ITiCIIs
OTpPUMaHHS TPaBMH. 3pOCTaHHS KOHILEHTpAIil Ta
(hopMyBaHHS TPAII€HTIB [UTOKIHIB Ta XEMOKIHIB
CTUMYJIIOIOTh XEMOTaKCHC HeUTpodiTbHUX
IPaHyJIOLKTIB, MOHOIIMTIB-MaKpoQariB, OMacucTux
Ki1iTHH Ta T-1iM(pOUUTIB, SIKi aKTMBHO MTPOHUKAIOTh
B MNPOCTIp paHH Ta aKTHBYIOTh IMyHHY BIJIIOBiIb
NPOTH MOTEHLIHHNMX TaToreHiB. Bapro 3a3HaumTH,
mo moOiYHMM e(eKTOM IHTEHCHBHOI B3aeMOIi
KIITHH IMyHITETY Ta MeEAiaTOpiB 3amajeHHs 3
PE3UICHTHUMH KJIITHHAMH B PaHi MPOTATOM BCHOTO
IpoLeCY 3aro€HHS MOXe OyTH HAaKONWYEHHS
KOJIAT€HOBHX BOJIOKOH Ta (i6po3 TkaHuH. [IpoTsirom
TPUBAJIOTO Yacy BBaXkajocs, L0 HU3bKUI pPiBEHb
3amajbHOI  BIANIOBIAI  NpHM  3aro€HHI  paHH
BHYTPIIIHBOYTPOOHO € OCHOBHHUM  (HhaKTOpOM
0e3pyOIIeBOr0 3ar0€HHS TKAHUHM, TO1 SIK aKTUBHHN
nepeOir 3amajeHHs B MOCTHATAJIbHUM TIepiox €
iHIIaTOPOM YTBOpPEHHS TinepTpo(ivHUX pYyOLiB,
e psAA  JOCHDKEHb IIOKa3ajiy, IO 3HWKEHHS
IHTCHCUBHOCTI 3alajieHHs Ha pPaHHIX CTajisax

3arOEHHS PaHW MOXKe OyTH GioMapKepoM PO3BUTKY
rineptpodignoro pyous [5, 44—46]. oBomi mikasi
peaxii Biq3HaYaI0OTh IIPHU B3a€MOIIi 3 canpodiTHOO
MiKpo(hITOpoTO0. S. epidermidis MOXYTh
MIPUTHIYYBATH 3alajbHI peakiii 4epe3 HOpyLIeHHs
nepenadi curHaiay TLR3, Toxi sk y TiHOKCHYHHX
cepefioBuInax, Oaratmx Ha mimigu, komencan C.
acnes Moyke MOPYIIyBAaTH IMyHHY TOJIEPAaHTHICTh
Yyepe3 BUBUIBHEHHS KOPOTKOJIAHIIOTOBUX JKHUPHHX
kuciot [33, 47, 48]. Tomy, B3aemomia Mix
TOCIoJapeM Ta MiKpoopraHi3MaMH MOXE BIUTUBATH
Ha  pPe3ymbTaT  3arO€HHS  paH  IIIAXOM
MaHINyTIOBaHHS (YHKII€I0 IMyHHUX KITITHH.

@Dazoyumos. Tlicns 3aBeplIeHHS TEMOCTa3y
PO3MOYMHAETHCSL MPOLIEC OYMIIEHHS pPaHH  Bif
3aJMIIKIB TKaHUH Ta YYXOPIJHHX T, IO
3ayCKalOTh  PE3UACHTHI  KITHHH  IIISIXOM
¢arormro3y. Bike uepe3 4 TOAMHHU MICIsA TPaBMU
KepaTHHOLUTH, QpibpobnacTy, knitiHHU JlaHrepranca
Ta PE3UICHTHI Makpodarn MOYMHAIOTh
(aronutyBaTi (parMeHTH MOIMIKOKEHUX TKaHHH.
IarencuBHicTs Qaromutosy B COIIP € Bumoro. Y
mKipi mypis 6mm3pko 22,0% pe3suneHTHUX KITHH,
o OTOYyBaJIN TOIIKO/UKEHHS, MiCTHIIN
¢darouuroBanuii marepian, nopiBHsHO 3 35,0%
KIITUH CJIM30BOi OOOJIOHKM POTOBOi MOPOXKHUHU
(s3uKa) [49].

Heiumpodgpinona ingpinempayin. Heiirpodinbhi
TPaHyJIOLUTH € IEPLUIMMU KIITHHAMH IMYHITETY, sIKi
MOTPAIUISIOTh IO YPaKEHOI TUITHKU Ta BiirparoTh
BHpIIIANEHY POJb Yy OOpOTHEOI 3 NPOHUKHEHHSM
MaToreHHoi  Mikpodaopm  HIUIIXOM  BJIACHOI
nerpaHynsanii Ta QaronuTosy. EkcriepumeHTanbHi
JOCII/DKEHHSI y MHIIEH IoKa3and, Mo y 2 MM
eKCUM3IHHMX paHax IHQUIBTpaLis HelTpodiamu
PO3MOYMHAETBCS Yepe3 4 TONMHM Ta JIOCATAE IiKa
yepe3 24 ropa, sk Ha mikipi, tak i Ha COIIP. I
KOHICHTpALlisl HEUTPO(DIIBHUX TPaHYJIOLHUTIB Y
uikipi Oyna Buiioro, Hixk Ha COIIP mpoTtsrom Bcboro
gacy 3aroeHHs paaud [50,51]. IIpormmexHi
pe3ynmpTaTd  OynM OTpUMaHi MPH  BUKOHAHHI
MoJi0HOrO  eKCHEepUMEHTYy  Ha
JOOpOBOJNBISAIX. Y JIIOEH TpH HAaHECEHHI paHH
JiaMeTpoM B 3 MM He BiI3HAYaJIOCs CTaTUCTHYHO

Marji€eHTax-

BiporigHoi pi3HHMII B piBHI iH}INBTpaIii mKipu Ta
COIIP npotsirom mepmux 6 ai0 micys TpaBMu. Ase
B COIIP wmirpamist HEHTpOIIEHUX T'PaHYJIOIHTIB
Jocsiraia MakCUMyMy depe3 3 JHI Mmiclis TpaBMH, 3
HaCTyMHOIO peaykmieto. Tomi sk y 1IKipi
iH}inbTpaLiss HapocTasa 10 6-ro AHS, IO MOXeE
CBIIYMTH TPO Te, MI0O YMOBH IS XEMOTAKCHCY
(OpPMEHHX eJIEMEHTIB KpPOBi Ta KIIITHH IMyHITETY B
COIIP € kpammmu [27]. Binbln iHTCHCHBHUH TaKCHC
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HelTpodinpHuX rpanynonuTiB y COIIP, mopiBHIHO
31 mKiporo, Moke OyTH Pe3yIbTaTOM IIBHALION Ta
OlMpII MacWMBHOI aKTUBAIil TPOMOOIUTIB Ta
MOJANBIIOTO  BUBUIBHEHHHS  PALY  XEMOKIHIB
(CXCLA4). TpombonuTapHuii (akTop y CiuHI Mae
BUCOKY KOHLEHTpAIlil0, 110 NPHUCKOPIOE 3CiJaHHS
KpOBI, ajie npouecyu aktusauii ta BunineHus CXCL4
mig vac 3aroenHs pan Ha COIIP ta mikipi moku e
HE TOPIBHIOBAIM B  EKCHEPHMEHTI. [HImmM
MOTY>KHIAM XEMOATPaKaHTOM [UII HEUTPOQLIEHUX
TPaHYJIOMUTIB i Yac paHHIX (a3 3arO€HHS paHH €
CXCL8 (takox Bimommid sik 1JI-8). Bimomo, mro
kepatuHOLMTH Ta  Qibpodmactu B  COIIP
MPOAYKYIOTh HOTO 3HAYHO OiNbINe, IOpPIiBHAHO 3
AQHAJOTIYHUMH KJIITHHAMH IIKipH, OCOONMBO MiCIis
CTUMYJIALIT paHHIMH MeJiaTopaMH  3amajbHOTro
nporiecy Takumu gk OHII-a, IFN-y a6o
ynbTpadioleTOBUM OMPOMIHCHHSM. | HaBmakw,
JOCHI/DKEHHST Ha MHIIAaX I0Ka3yloTh OuIbIIy
NPOAYKIII0  XEMOKIHIB, sKi  IPHUBaOIIOIIOTH
HEUTpOo(iNbHI TpaHyIonNUTH B mKipi, HiX y COIIP,
takumu  Qpaktopamu € CXCL8, CCL3, CXCLI,
CXCL2, CXCL5 i CXCL7. Le wmoxe Oytm
3yMOBJIEHO  BHIOBHMH  BIIMIHHOCTSMH  Ta
TPUBAJIICTIO TIepiogy Mirpamii HEeHTpo(iIbHUX
IpaHyJIOIKTIB 10 HIKipHUX paH [5, 27, 51, 52-54].
Makpodghazanena  ingpinompayia.  3a3Buyaii
HeWTpodinbHi rpaHynounTH (K Mikpodarn) He
3JIaTHI TOBHICTIO OYHCTUTH CyOCTpaT paHM BiJ
3aJIMIIKIB MMOIIKOKEHNX TKAHWH, YYXXOPIJHUX Tl
Ta MIKpOOpraHiaMiB. ToMy BOHH JOJATKOBO [0
(harormro3y, BHAUICHHS TOKCHYHOTO  BMICTY
BJIACHHX I'PaHyJl B HABKOJIMIITHE CEPEOBHILE TaKOXK
npoaykyrote xemokimm CCL2 i CCL3, sxi €
aTpakTaHTaMH U KIIITHH MOHOLIUTApHOTO psIy
[55]. Iicas npuOyTTS MOHOLMTH J03DPiBAIOTH Yy
Mmakpodaru, sKi CrpusioTh (GaronuTo3y yJIaMmKiB i
MOCTYIIOBO 3aMiHIOIOTh MOMYJISLI0 HEUTPOPIIIB Yy
CepellOBHUILI paHW, CTAIOYU IEPEeBAKHUM THUIIOM
iMmyrHuX KimituH. lle 3afimae mpubnmsao 2—4 nHi
Tmicist mopaHeHHs . Makpodaru, okpiM TMOTJIMHAHHS
3aJIMIIKIB TKAHWH Yy CEpPEelOBHINI PaHU, TaKOX €
AKTMBHUMHM NPOJYIEHTAMU IIUTOKIHIB Ta (DaKTOpiB
poCTy, sIKi Ha pPaHHIX CTaJisX € Npo3aNaJbHUMH
(benotum M), a Ha mi3HIX CTamisIX CTalOTh
npoTtu3ananbHUMH (heHotun M2). Ha TBapuHHHX
MojensXx (CBMHI) TIOKa3aHO, IO KOHIEHTpaIlis
Makpo¢ariB y paHi JocsArae MaKCUMyMy 9epe3 TpH
JIHI TICIS TpaBMU (B POTOBiH MOPOKHUHI Ta MIKIPH),
micist yoro BoHa pizko 3HKyeTsest y COIIP, Toni sk
y HIKipi BOHA 3aJIMIIAETHCS CTaOUILHO BUCOKOIO, 110
MOXHa crocTepiratn # depe3 14 60 ni6 micis
HaHECEHHS paHu. Take sBHIIE KOPEIIOE 3

migBumeHasM piBas xemokiniB CCL2 i CCL3 na
IMi3HIX CTaJisfX 3aTOEHHS PaH Ha IIKipi HOPIBHIHO 3
COIIP invivo [15, 27, 54]. KepaTuHounTH MIKipH Ta
¢idbpobmacTn BuainsatoTh Oinemni oocsru CCL2 mpu
crumyssanii @HIT-o ta IFN-y mopiBHSHO 3 TAKMMU X
kinituHamMu B COIIP. Ekcnpecis CCL3 3a3Buuait
BHIIIA B IIKIpi Ta 3pocTae Juine yepe3 6 mid micus
nopaHeHHs. BapTo Big3HaunTH, 0 HA CHOT'OAHI 1Ie
HE TPOBOAWIM JOCTIIKCHb BiIMIHHOCTEH MIiX
migTunamu Makpogarie y mkipi ta COIIP mpm
3aroeHHi pad [5, 27, 53, 54].

T-nimpoyumu. He3paxaroun Ha Te, MIO
OCHOBHOIO ¢dyHKIi€I0 T-nimdponuTis €
MPOTHMIKpOOHA aKTHBHICTH, 3aTOE€HHA paH MOXE
BiZOyBaTHCS TAaKOXK 3a ix BimcyTHOCTI. [ToMix THM,
HeloaBHO OyJI0 BCTaHOBJIEHO NPSMHUH BIUIMB
T-nimpouuTiB Ha 3aroeHHs paH. AKTHBOBaHI
T-nimpouutn Takox iHPIIBTPYIOTh TKAHWHHU KPaiB
paHu, IpU LLOMY BOHH J0JJATKOBO IPOJYKYIOTh Psil
OUTOKIHIB 1 (PaKTOPiB POCTY, SKi CTUMYIIOIOTH
IMyHHY BIANOBiNP Ta 3aro€HHA paH. HasBHI
BIIOMOCTI, 110 Y JIFOACH depe3 3 JHI MicIs TpaBMH
cnoctepiraerbes npurmme T-miMmponutie y COIIP,
SIKi 3HUKAIOTh Ha 6-U IeHb, TOMI AK B paHaX IIKipH
criocTepiraeTbesi momMipHuil npurums T-nmiMpouuTis
(mo 6 mib micnms MOpaHEHHs ), IO CBIMYHMTH MPO TE,
o mirpanis T-miMQouuTiB TPOXK CHOBUIBHIOETHCS
B 1kipi, mopieusHo 3 COIIP. BiamoBigno mo miei
rimore3u, Szpaderska Ta iH. BUABWIM Oliblie
T-niMm¢pouuTiB B paHax IIKipH B MUIIEH depe3 7 mid
micnsg mopaneHHs [5, 27, 51, 56-58]. XemokiHu
T-nim¢pouurie (CCLS5 i CXCL10) Oymu BUsABICHI y
BUIIMX KoHIeHTpanisx B panax COIIP mopiBHSHO 3i
IKIpOIO, IO CBIMYHTH TPO OUIBIN IHTEHCHBHY
mirpanito Thl mo pan COITP. CCL27, XeMOKiH, 110 €
arpaktanToM Juisi nonyJsinid T-nimdouutie Th22 i
Tregs, MaB BUIII KOHLIEHTpAlii y IIKipi HOPIBHSHO 3
COITP. HocmimkeHHst in Vitr0 3 BHKOPHCTAHHIM
HEepBUHHUX (iOpOOIACTIB | KEPATUHOLIMTIB IOKA3aIH,
0 PEe3UNICHTHI KIITHHU MIKIpH BHIUISIOTH OLBIIC
CCL20, CCL27 i CXCL12, Toni sIKk KepaTUHOIMTH i
¢iopodmact COIIP Bugimstrors 6inbme CXCL10 i
CCL28. Le yzromkyetbces 3 TiM, o CCL27 1 CCL28
€ JIiraHIaMu JUIsl TOTO CaMoro peLenTopa, IMpuIoMy
TIePIINH € CTICIU(ITHAM JUTS IIKIPH, 8 1HIIHH — IS
COIIP [5, 27, 52, 53, 54, 59, 60].

Ha »xamnp, Ha croromgHi y ¢axoBii miteparypi
BiICYTHI JaHi 1I0AO0 TIOPIBHSHHSA TOIYJISIII
T-nimMdoIuTiB i OB’ A3aHUX IUTOKIHIB, SIKi 3aTy4eH]
1o 3aroeHss pad mkipu ta COIIP. Tomy ocraTouna
poap T-nmimpouunrapHoro iMmyHiTeTy B (hopMyBaHHI
Ta sKocTi pyOns me mae Oytu 3'sicoBana. [loBodi
nikaBuM € (akT moao ydacti B (OpMyBaHHI
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CHUCTEMH IMyHITETY MiKpOOpraHi3MaMu-
KOMEHCAIaMH, IO MOJKE IOCHIIIOBATH 3amajbHy
BIINOBiAs TpH iH(IKYBaHHI MATOT€HOM, a TaKOX
MOKpaIlyBaTh AKICTh 3aKPHUTTS paH
T-nim¢pouurapHo-3aeXHIM criocodoM [5, 24, 61].

Onacucmi Knimunu (macmoyumu, 1a0poyumu,
myuni Knimunu). [HIIMMYU, MEHII PO3MTi3HABAaHUMU
IMyHHUMH KIITHHAMHM B 3arO€HHI paH € ONACHCTI
KITHHU.  Byno  mokasaHo, 10  MacTOLMTH
CTHUMYJIIOIOTH TIpoJtiepanito, aHTioreHe3 1 CHHTE3
MDKKIIITHHHOI PEYOBHMHM, a TaKOX 3a0e3MedyroTh
NPOIIEC  PEMOACNIOBAHHS  pEreHepaTry  4epes
BUBUIPHEHHS IMTOKIHIB 1 (akTopiB pocty. B
eKCTIepUMEHTAIFHIX JOCIIHKCHHIX OyJ0 MOKa3aHo,
10 y CBUHEH ONacucTi KIITUHU NMPOHUKAIOTH SIK Y
panu wmikipy, Tak i 8 COITP npubauzHo vepe3 14 ni6
micis TPaBMH, IICHS YOTO BOHHM 3aJIMIIAIOTHCS B
CCepEMOBHIIII PaHHU LIKIPH, aJie TIOCTYMOBO 3HUKAIOTH B
panax COIIP. ToMy MOHa FTOBOPHUTH IIPO BUPAKEHE
3MEHIICHHS KOHIICHTpAIlii MAacTOIUTIB B 30HI paHU
COIIP gepes 60 muiB micns Tpasmu [15, 62].

Humokinu. 1uTOKIHOBHII TPOQUIH 3arO€HHS
paHH € CKIamHUM 1 0araTOKOMIOHEHTHHM. Bimbmm
TOTO Ha CBOTOAHI IIe po3minm ¢i3ionorii He
JIOCIIJDKEHHI TTOBHOIO MipO0. 3arajibHOBIZIOMUM €
(aKT, MO IUTOKIHM B CEPEIOBHINI PaHH 3HAYHOIO
MIpOI0 BU3HAYAIOTh PEaKIil0 IMyHHHX KJIITHH Ta H
pe3ynbTar 3aroeHHs paHu. SIK IMyHHI KJIITHHH, IO
MITpYyIOTh JI0 CEpe/lOBHUILA PAaHH, TaK 1 pe3UACHTHI
KITHHE — BCi BOHH BHpPOOJSAIOTH 1 pearyloTh Ha
murokian.  [Iporsrom  ocrtamHix 40-50 pokiB
IIUTOKIHU Oy YMOBHO Kilach(ikoBaHi Ha JIBi BEJIHKi
MIATPYIH — IMPO- YM NPOTH3AMANBHI, a00 Mpo- Y|
aHTuQiOpo3Hi, xX04a mi OBl  «J4OPHO-OLTI»
Kkiacudikamii HaBpSL YH  BIiJOOPaXKarOTh  BCHO
CKJIQJTHICTh CUCTEMH LIUTOKIHIB.

ITpoBenenuit TPaHCKPHILIIHHUH aHais3,
ONMHUCAHUI Yy JOCIHIKCHHSIX Ha MHIINAX 1 JIFOISX,
BKa3ye Ha OUIbLI BUpa)XEHHUH Ipo3anansHuil Tpodib
OUTOKIHIB Yy IIKIpHAX paHaX 13 IIiJBUIICHOO
ekcrpeciero 1JI-6, II-18, 1J1-23, 1JI-24, IFN-o, I[FN-f
ta G-CSF nopiensino 3 panamu COITP. 1JI-18, 1J1-23,
1J1-24 Ta iatepdeponn tuiy I moB’s3aHi 3 BUCOKHM
PHU3UKOM YTBOpPEHHS TrinepTpodiuHuX pyouiB Ta
HeskicHUM 3aroeHHsAM paH. Y COIIP ekcnpecis
I-10, JI-1P Ta ®HIT-0 € Bumoro, Hixk y mkipi [5, 27,
53, 54, 63-67].

3arajom, BHECOK IMyHHHUX KJIITHH Y 3aTOEHHSI paH,
3/1a€ThCA, € OUTBII TPUBATIMM Y IIKipi TOPIBHSIHO 3
saroeHsiMm  pan  COIIP. TIlonmiOHa TeHAeHIs
MIBUJIIOTO 3HUKHEHHS MEAiaToOpiB 3amaJieHHs B
POTOBIlf TIOPOXXHUHI, TOPIBHAHO 31 IIKIPOIO TaKOX
BimoOpaxkamacs ¥ Ha KigbkocTi T-miM¢onurie i

MOHOITUTIB, $IKi 4YacTille y 3HAYHUX KUTBKOCTSX
3HAXOMWIUCA B IIKipi, TOPIBHIHO 3 POTOBOIO
MTOPOKHUHOIO HA MI3HIX CTalisX 3arO€HHS PaHH, III0
MOXe OyTH TOB’S3aHO 3 PI3HUM MIKPOOHUM
KJIipeHcoM. 3 iHIIOi CTOPOHH, IIBHJILE 3HUKHEHHS
3anajeHHs B panax Ha COIIP moxe Oytu mpocto
pe3yJIbTaTOM LIBHALIOTO 3aKPUTTS PaHU, OCKUIBKH
HEYIIKO/DKCHUI CIITeil € TOJOBHUM Oap’epoM
MPOTH MIKpOOHOT iHBA3i1, STKa BiIMOBITHO € OCHOBHUM
TPUTEPOM 3aMalicHHS. A SKIIO MOKPHUBHA TKAHUHA
IIiJ1a, TO BIATIOBITHO AJISI OPTaHi3My W HEMa TOTpedH
B HiATPUMIII 3aITaTbHOTO TIPOIECY Ta MEPCHCTEHINT
(hOpMEHHX eIEeMEHTIB KPOBi 1 ITUTOKiHIB B TKAHWHAX.
PesynpraTi mepenideHux JOCTiHKEHb TOBOJI YacTo
HE MOJKHA MOPIBHIOBAaTH 3 OISy Ha IX pI3HUIM
JM3aifH — pi3Hi pO3MIpH paH Ta pi3Hi iX BUIOM, pi3HA
TPUBAJIICTh 3aro€HHsA. [IpoTe BCi JOCTITHUKH
HPHUXOJATH JI0 3arajlbHOTO0 BHCHOBKY, IO 3amajbHa
(da3a 3aroeHHs paHd € OUIBII TOTYXXHOKO i
JOBrOTPHBAJIOK Ha MIKipi, TOPIBHIHO 3 paHaMH Ha
COIIP [15, 27, 53, 54, 67]. deranbHUX TOPiBHSIH
PaHHBOI 3aMaIBHOI BiIIOBiI, ITUTOKIHIB, OMYJIALIH
IMyHHHX KIIITHH 1 B3a€MO/Ii1 Xa3s1H-MiKpoO y MmKipi Ta
mipu 3aroenHi pan COIIP Hapasi Hemae, aie e Moxe
JaTH O1IbII TIMOIIe pO3yMiHHS Li€l KpUTHYHOI (azu
PaHOBOrO TIpoliecy Ta ii HACHIAKIB [T PE3yJIbTATIB
3arO€HHSI.

@Daza nponighepauii. I1in vac dhasu npoideparii,
sKa PO3MOYMHAETHCS Yepe3 TONMHU abo 3a Kijbka
IHIB TICIs TOpaHCHHS, CHIOTENallbHI KIiTHHH,
(ibpobnacTi Ta emiTemianbHI KIITHHA MITPYIOTh Y
TIPOCTIp PaHH Ta CTBOPIOIOTh YMOBH JUIsl pereHepanii
TKaHWHU. BHCOKO BacKysIsIpH30BaHa Ta HEIILIEHO
OpraHi3oBaHa TIpaHYJLiiHA TKAaHWHA, YTBOpPEHa
¢diOpobiacTaMi Ta EHAOTENaJbHUMHU KJIITHHAMH,
3a0e3rneuye CTPYKTYpHY HIiIATPUMKY Ta >KHBJICHHS
BCHOT'O CEpEIOBHINA paHu. THUM YacoM ermiTeltiaibHi
KJIITHHH TIOBTOPHO EIIITENI3yI0Th MOBEPXHIO PaHU B
nporeci npoJtideparii, Mirpartii Ta
mdepeHtiroBanHs [54].

Anciocenes.  Xoua  aHTiOreHe3  BH3HAHO
KJIFOYOBHM TIPOIIECOM JJISI IIBUJIKOTO 3arO€HHS paH,
301IbIIIEHHS KIJIBKOCTI KPOBOHOCHHX CYJIMH Ha ITi3HIX
CTQJISIX 3aro€HHsS paHW dYacTille IOB’S3YI0Th 3
¢opmyBaHHAM  rinmepTpodiuHoro - pyoms  [5].
[opymieHHS KpOBOTOKY Ta 3acTiifHi SIBHIIA B 30HI
TpaBMH TPU3BOASATH JO TIiMOKCii Ta 3amycKaroTh
aHTIOTeHHYy BixmoBimb. B ymoBax rimokcii KimiTHHH
paHOBOrO cepeloBHIIa
npoanrioreHHi ¢axkropy, Taki Ak (akTop iHmyKmil
rinokcii la (HIF-lo) ta enportemianbhuii axrop
pocty cyaun VEGF, ot crumyisiuii npomideparii ta
Mirpanii eHI0TeTANFHUX KIIITHH, IO IPU3BOIUTE JI0

BUAUISIOTH pi3Hi
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BEIIMKOTO YTBOPEHHS TOPOXKHUCTHX CYAWH, SIKi
3a0€3MeuyIoTh TPAHYJAMIHHY TKaHUHY ITOKUBHUMH
PEUOBHHAMH Ta CIPHAIOTH MITpamil iIMyHHHX KIITHH
[69]. Xoua cimHA MHOIMHH € GaraTEM IDKEPEoM
VEGF, i MicTUTh 3HaYHO BHIIly HOTO KOHIIEHTPALIO
MOpiBHAHO 3 Mwiasmoro [70,71], 1 KepaTHHOUUTH
mkipu ta COITP BUpOOIAI0Th PUOIM3HO OIHAKOBY
kinekicte VEGF mim wac rimokcii in vitro, B
roMoreHaTax paH IIKipH iN ViVO Oyno BH3HAYEHO
Bumi pieHi VEGF i HIF -1o mopisastao i3 COIIP [43,
72, 73]. Byno moxa3aHo, IO y CBUHEW KiIBKICTH
cyIuH 30imbIryeTses depe3 14 mib micis mopaHeHHs
sk y COIIP, Tak i B mIKipHUX paHax, aye KiTbKICTh
HOBOYTBOPEHNX KPOBOHOCHMX CyJHMH 3Ha4HO BHUINA
Ha wkipi. [logiOHa cutyarnis Oyna ommcaHa i mus
muiiei. HaBite micist HopMaitizaliii KUTbKOCTI CyIUuH
na 1 mm® B perenepari COIIP, migBHIiLeHui pO3BUTOK
CYAMHHOI CITKH 30epiraBcsi B perenepari Ikipu — 10
60 nHiB micns TpaBMH Y CBUHEW abo 7 HIB y MHIIEH
[5, 15, 72].

TaknuM YMHOM, MO’KHA TIPUHATH 10 BUCHOBKIB, 110
BUILMI PiBSHb aHTiIOHE3Yy € XapaKTePHUM IS IIKipH
(a me COIIP), xiIBKIiCTh CYJUH B pereHepari IKipH
3aJIMIIAETHCS BUCOKOIO MPOTITOM TPHBAJIOTO TIEPIOy
4acy, TaKMH CTaH acOLUIOETHCS 3 BUIIUM PHU3UKOM
YTBOPEHHsI TinepTpodiyHux pyoOuiB. MexaHi3MOoM
PO3BUTKY Takoi TiNepBacKyJsipu3alil BBaKAIOTh
3HWKEHHS perpecii KPOBOHOCHHX CYIWH IIpU
TPUBAJOMY 3allaJieHHi, SK HACIiZoK, OuIbIIOT
noTtpedu B eHeprii, 3umkeHHi excrpecii CXCL10 abo
3aTpUMKH (popMyBaHHS MIXKKITI THHHOT PEYOBHHU Ta 11
nospiBarH [5, 27, 74].

Peenimenizauia. 111Buaxa NOBTOpHA emiTeNi3aIlis
MOBEPXHI pPaHM Ma€ KpUTHYHE 3HAYCHHS IS
BiIHOBIIeHHs Oap’epHOT GyHkuil wkipu Ta COIIP ta
3ano0iraHHs iHQEKIsiM, a TpHUBaJia peeriTeni3alis
Halyacrillie 1oB’si3aHa 3 HeraTUBHUMU Pe3yJIbTaTaMU
3aro€HHs. SIKIIO MIKIPHI paHW, SKI MiIJaI0ThCS
BUCHXAHHIO Ha TIOBITPI, MIBHAKO IOKPHBAIOTHCS
KipoukaMH, I SKAMH BXE  BiIOyBaeThcs
emitemszanis, To panu Ha COIIP 3ammmmaroTses
BIIKDHTHMH TIPOTATOM YCBOTO TIIPOLIECY 3arO€HHS
PaHU Ta MOCTIHHO MiIAIOTHCS BIUIUBY CBIXKOT CIIMHH
Ta MIKpOOiOMy pOTOBOI TMOPOKHWHHM [0 TOBHOI
emiTemnizarii. MakpockomiuHi Ta KITiHIYH1
CIIOCTEPEIKEHHSI Ha JIOJSIX Ta eKCHEPUMEHTAIbHHUX
TBapUHAX ITOKa3yIOTh, [0 PAaHH B POTOBi1 ITIOPOKHUHI
3aKpHBAIOTBCS  INBUAIIE, HDK paHd  IIKIpH.
[TaTomopdomnoriuni  TOCHiIPKEHHS BKa3ylOTh Ha
mBuay peenirernizaniro B panax COIIP pozmipom
1-3 MM, MOPIBHSIHO 31 IIKIPOIO SIK Y MUIIEH, TaK 1y
JMoNeH, ToAl SK NpH OUIBIIMX paHax Yy CBHHEH

BIipOTiTHOT PI3HHUII y IIBHUIKOCTI peerriTernizaiii He
crocrepiraiocs [5, 15,27, 43, 51, 54, 68, 75].

Mirpamiss Ta mpomidepamnis KEpaTHHOLUTIB €
KIIIOYOBMMH  TIOZISIMH  TIPOIIECY  peerriTemi3aii.
Hocnipkerdst N Vitro, y sKHX MOPiBHIOBAJIH
TIepBUHHI KEPaTHHOLMTH JIFOIMHY, BuaiiteHi 31 COITP
Ta WIKipH, nokasanu, mo kiitnan 3 COIIP maroth
BUIIMI MOTCHITIAN 10 PeeriTelNi3allii, BOHH IIBUIIIC
npoiidepytoTh Ta MirpytoTh. lle mHOsCHIOIOTH
BHYTpIIIHIMH ~ BJIACTUBOCTSMH  KEPAaTHHOLIUTIB
COIIP, migBUIEHOIO EKCHPECi€l0 MirpamiiHux i
MOB’S3aHMX 3 Tpoiidepamiero TEeHIB B  emiTemil
mopiBHAHO 31 mKiporo. Kpim Ttoro, ¢ibpobnactu
MOPOKHUHA POTa BHUPOOIAIOTH OLIBIIY KUTBKICTH
¢axropy pocry renarouutie (HGF) i dakropy pocty
keparunouutiB (KGF) mopiBHsHO 3 ¢ibpobnacTamu
mikipu  (0OMIBa IMTOKIHM BIiZOMiI SIK IOTYXKHI
IHIYKTOpH Mirparii Ta nporidepanii
KEpaTUHOLUTIB), II0 MOXE JOAATKOBO HOSCHUTH
TTiIBHIIIEHY IIBUAKICTh ITOBTOPHOI emiTemi3amii paH
POTOBOT IOPOXKHUHHU MOPIBHSHO 3i MIKipoFo iN VIVo [5,
76, 77].

JomaTkoBUM KepenoM pisHUX (aKTopiB pocTy
MoKe OyTH CIIMHA, IKa MICTHTB THCSYi 010aKTHBHUX
oukiB 1 menruais [22, 70, 71, 78]. CnocrepeskeHHS
NOKa3aJIy, 0 HaTHBHA CIIMHA CTUMYJIIOE TIOBTOPHY
emiTeNi3alliio BiIMOPOXKEHUX paH y BiJHOBICHHX
scHax 1 mkipi moanuu [79]. Tcratuny, cimeiicTBo
CIIMHHHMX TMENTHIIB, SKi 3yCTpIYalOThCs JIMIIE Y
BUIIMX IPHUMATiB, OyIH iNeHTH(IKOBaHI SIK OXHI 3
HAaWMOTY)XHIIIMX ~ PAHO3arOIOBAIBHUX  MENTHIIB,
oJiep KaHUX 31 cTUHU. ByImo mokaszaHo, 1o i ricraTvH-
1 1 2 cTumymrorote Mirpamito keparuHorwtis COITP
Ta wkipy in vitro. IlikaBuM (hakToM Takox € Te, 1o
MIKpOOpPraHi3MH-KOMEHCAJIN POTOBOI IMMOPOKHUHU, a
came Streptococcus mitis i Streptococcus oralis,
30aTHI  NPUCKOPIOBATH  3aKPUTTS paHd  [pU
HOJpANMHAX,  TOAl  SIK  PsAA  TNATOTEHHHX
Porphyromonas
gingivalis, wmanu npurHidyBajdpHHN epeKT Ha
3aro€HHs paH poToBOi MopokHUHM [22, 31, 80, 81].

Ymeopenuns Zpanynayinnoy
[NapanensHo 3 mponecamu Mirparii, nposidepanii
KEpaTHHOLIMTIB Ta peerniTenizalii pany, BigOyBaeTbCs

MIKpOOpIaHi3MiB, 30KpemMa

MKAHUHU.

YTBOPEHHSI TPaHYIAIIHHOI TKAaHWHH, SKa 3aMiHIOE
MOIKO/KEHY JiepMy. DibpobnacTu Ta eHaoTeTianbHI
KJIITHHU TOYMHAIOTh CEKPETYBATH B HABKOJIUIIHE
cepenoBuiie (HiOPOHEKTHH JJISI CTBOPEHHS HIUTHHOL
¢diopwspHOi  Mepexi (T.3B. (piOpoHEKcyc), sKa
3abe3neuye Mirpamito KIiTHH JI0 CepeIoBHIIA paHu. Y
CBHMHEH piBeHb (DiIOPOHEKTHHY B paHi IiJBHIILYETHCS
SIK Y POTOBI/ MOPOKHKHI, TaK 1 B LIKipi, JTOCSTal0un
IIIKOBUX 3Ha4YeHb uepe3 7—14 JHiB Iiciist TopaHeHHs y
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cBuHel. [likaBUM TakoX € (akT, M0 EKCIpecis
(hiOpOHEKTHHY IMIBHIKO ITOBEPTAETHCS 10 HOPMH B
panax COIIP i 3aiumraeTbesi BUCOKOIO B IIKipi 70 49
ni6 micnsa tpaBmu. 1lineHa GiOpoHEKTHHOBA CiTKa B
NPOCTOPI paHH € BAKIMBOIO sl (OPMYBaHHS
3piyioro xonareHoBoro Marpukcy (komarex I/111). Ha
MOYATKOBHX CTisIX 3arOEHHS paH OCHOBHUM THIIOM
KOJIareHy, 10 BHUPOOJSETHCS — TPaHyJISILIHHOIO
TKaHWHOI0, € kojareH III, micins woro 3pocrae
NpOOyKLis KonmareHy | TWmy Ui MiABHIIECHHS
MIITHOCTI Ta €JJaCTHYHOCTI TKaHWH. KIIBKICTh KITITHH,
III0 BUPOOJISIIOTH IPOKOJIareH I, mporpecnBHO 3pocTae
B mkipi Ta COIIP uepe3 14 mi micist mopaHeHHS Y
cBUHEH. Bucokmii piBeHp mpomykmii KojareHy I
30epiraeThes y mikipi 1o 60 mid micias mopaHeHHS,
toxi sik B COIIP BiH HOpManizyeTbesl IPOTAroM 35
ni6. Kpim Toro, mepBunHI (ibpobnacTu wIKipw,
KyJbTHBOBaHI abo B TpuBuMipHuX (3D) cyOcerparax,
abo B rifiporeisix Ha OCHOBI KoOJlareHy, MOKa3aliu
MiIBUINEHY eKcmpecito komareHy I, xomareny Il Ta
emactuHy-1,  mopiBHAHO 3 (hiOpoOmactamu
nopoxHUHHU pota [60, 54, 75, 82, 83].

Ilopsn 3  BONOKHaMH, SKi  YTBOPIOIOTh
CTPYKTYpHHH Kapkac i (ikcamii  KiIiThH,
MDKKJIITHHHa ~ pPEYOBMHA  MICTHTh  YHCIICHHI
MaTpuLemosIpHi  Olmku  (TikompoteiHM — Ta
MPOTEOTIIIKaHM), SIKI CHPUSIOTh B3a€MOJIIT MaTpHKC-
KITITHHA Ta MOAYJIIOIOTH Pi3Hi KIITHHHI peakuil, Taki
K KIITHHHA aaresis, Mirpaifis ta mpouideparis.
Excripecist MaTpUIENIONIpHUX TPOTEOTTKAHIB —
teHacimHy C, SPARC-1, THBS-2 Ta octeomonTHHY
— € TJBUIICHOO B IepBUHHUX (iOpobiacTax mKipu
JIFOTMHM, TIOPIiBHSIHO 3 piOpoOracTaMu, BUALIICHUMH 3
TKAaHWH POTOBOi TOPOXHUHH, in VIVO piBEHb
teHacimuy C minsumenuit y COIIP, mopiBHsHO 3i
HIKIPOIO, SIK Y 3[I0POBHMX TKaHWHAX, TaK 1 MiJ 4ac
3aroeHHs paH. Ll BiAMIHHICTH MOXXE TOJSTaTH B
NPUCYTHOCTI IHIIMX THUMIB KIITHH, TaKUX SK
Makpodarn Ta  KEpaTUHOLUTH, IO  CIPHSE
HAKOMIYCHHIO (hiOpoHEeKTHHY Ta TeHacuHy C in vivo
[54, 60, 82, 84].

[IpoBeneni  jmocnmiypkeHHs  in vitro, IO
MOPIBHIOIOTh BHYTPIIIHI BJIACTHUBOCTI IIEPBUHHHUX
¢ibpodmactie  smoxman 31 mkipy Tta COIIP,
MOKa3ylTh KOHTPAacTHI pe3yibratd. B aeskux
poboTax TOB1TOMIISIITA po 301IBIIEHHS
npodidepanii siceHHHX (iOpoOmacTiB MOPIBHAHO 3
¢ibpobmactamn  mkipn Ha  3-15-f  meHp
KyJIbTUBYBAaHHSI KJIITHH 1 301JIBIIIEHHST TPUBAJIOCTI iX
JKHTTS, TIOB’sI3aHe 31 301IbIICHHSM JJOBKHUHH TEJIOMED
y ¢ibpobnacTax MOPOXXKHUHH POTa; 1HIII Pe3yJIbTaTh
HE MO0Ka3aJIi 3HaYHKUX BiIMIHHOCTEH y mpoideparii
MDK JJBOMa nomyJsiismu GpidpodnacTis. € nasi mnpo

MiJBUILIEHY aKTHUBHICTh Mirpamii y ¢iOpobnacris,
i3ompoBarux 3 COIIP, nopiBHsHO 3 ¢ibpobdiacTamu,
i30pOBaHMMK 31 MIKipH N Vitro, i mMOBHICTIO
MIPOTWIICKHI JIaHi, AKi BKa3ylOTh Ha MOAIOHI TeMIH
Mirpauii kritiH. KpiM Toro, Oyio mokaszaHo, mIO
¢iOpobsacTi pOTOBOI TMOPOXHHUHM MAIOTh  BHIILY
anresiro 10 QiOpOHEKTHHY Ta KojareHy IV, Tomi sk
IHIIIE JOCIIKCHHS MOBIIOMIIIE TIPO KPAILy aAre3ito
JaepManbHuX (ibpobiactiB 10 (idpoHEeKTHHY, MO
CYIPOBO/IKYETHCS 30UIBIICHHAM TEMITIB Mirparii
xmtuH. g nudepenmianeHa — anresis,  sKa
CYIPOBO/IKYETHCS PI3HOIO EKCIIPECi€l0 iHTeTpHHIB,
Moxke OyTm TOB’s3aHAa 3 JHepeHIiaIbHO0
Mirpamiero GpidpoOmacTiB MKipH Ta IOPOKHUHHI POTA
B cepeoBuiIe panu [5, 60, 85-90]

Tum He MeHI, He3BaalO4YW Ha pi3HI i
NPOTHJIEKHI BUCHOBKH, BCI IMi JOCIIHKEHHS iN Vitro,
MaloTh TEHJACHILIIO [0 ONHCY HAasBHOCTI OLIBLIOT
KimpkocTi  (iOpobnactiB  y  paHax  poOTOBOI
TTOPOKHUHM, HiXK Ha MIKipi. AJie Py HOPiBHAHHI paHI
LIKIPH Ta MOPOXHHHH POTa iN VIVO criocTepiraeTbes
Oupire (hidpoOIACTIB y CepeIOBHUII PaHHU MIKIPH, IO
MOJKE CBITYHTH PO OLTBII CHIIBHUH BIUTUB (PaKTOPIB
HAaBKOJIMIIHBOTO CEPEIOBHUIIA, a HE BHYTPIIIHIX
BimMiHHOCTE Mik (iOpobracrammu mIKipy Ta
HNOPOXXHUHU pOTa, SKi BU3HAYAIOTh Mirpaiioo Ta
nporidepariro KmiTHH iN Vivo. BusiBieHo, mo cinHa
NOCHITIOE Mirpamito (ibpobnactis in vitro. Kinska
(bakTopiB pOCTy, SKi, SK BIiZOMO, CTHMYJIOIOThH
Mirpamniro Ta mpoimidepariro ¢idpodmacTiB, Taki K
FGF2 a6o bFGF ta EGF, npucyTHi B ciuHi, i 0He
JOCITIDKSHHS Ha IIypaxX MOBIAOMIIIO TIPO ITiIBUINCHI
pieai FGF2 ta EGF B panax COIIP, mopiBHSHO 31
mKkipoto. Hapmaku, He Oyio BHUSBICHO PI3HHI B
FGF2 B panax COIIP Tta wkipu paHamu y MuIIei, a
TAKOX BCTAHOBJICHO, IO TMEPBUHHI (HiOpodIacTH
POTOBOT TIOPOXKHMHU Ta IIKIPHU JTIOAWHH EKCIIPECYIOTh
noxi6ui piui FGF2 [15, 43, 60, 72, 79]. Kpim Toro,
ouikyeTbcs, o piBHI FGF2 y cnuni moauau Oy 1y Th
3aHAJITO HU3BKUMH, a0M MaTH Ol0JIOTIYHO 3HAUYIIUHA
edexr. Toxmi sSK iHII TMENTHIAW B CIWHI, HATIPUKIAMT
rictatvH-1 1 ricTaTHH-2, BUSBJISAIOTH 0araToo0ilsiIbHI
edekTr B ctuMyIiLii Mirpanii ¢pidpodmactis [22, 70].

[HIIMM akTOpoM, SIKMH Bilirpa€e BaXIIMBY POJIb y
npomideparii ¢idbpobnacTiB, € poaUHA IMTOKIHIB
TGF-B (tpancdopmyBanbhuii hakrop pocty-p), BOoHH
MEPEeBAKHO CEKPETYIOThCS IMYHHHMH KIIITHHAMH,
TakuMH K Makpodaru ta T-mimpormta. Iporsrom
octaHHiX 20 pokiB Oyio ommcaHo TpH i30(opmu
TGF-B: TGF-B1, TGF-B2 i TGF-B3. dynkuia ix €
pisHOIO, y Toi wac, sk TGF-Bi moB’s3anHuii 3
YTBOPEHHSIM  TATOJIOTIYHMX MAacHBHUX pyOuiB,
TGF-Bs Oumpme moB’s3aHMil i3 Oe3pyOLeBHM
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3aro€HHsAM paH y 1wiona [66, 91]. Ha modyaTtkoBoMy
piBHI, Ha CTapTi pPaHOBOTO TIPOIECY IIEPBHUHHI
(hibpobmacTH IWIKIpH JIIOIWHN BUPOOIIOTH OijbIIe
TGF-B1 i TGF-B3 i menme TGF-B, mopiBHAHO 3
¢ibpobiactaMu IOPOXKHUHU poTa. B excriepuMmeHTi
Ml yac 3aro€HHs paH y MUIIed y mkipi Oynu
BusiBsicHi Buili piBHI TGF-B1 1 Hmk4i abo moziOHI
piBui TGF-f3, nopiBusino 3 panamu COITP. HaBnakw,
)oaHoi pisHUI B koHIeHTpanisx TGF-B1 ve Oymo
BUSIBJICHO B POTOBIH IMTOPOKHWHI CBHHEH, MTOPIBHIHO
31 mKipHIMH paHamu, Tofi sk piBHI TGF-B3 Oymu
umuma B mikipi. Hono ¢ynknii TGF-f B 3aroexHi
par mkipu Ta COIIP, To Ha croromHi iHpOpMAIIS €
JIOBOJII CYNEpEewINBOI. B OmHHMX IOCTiIKEHHSX
HOBIIOMIIIIOTE PO udepeHIiiioBaHNl  BIUIUB
UTOKIHY Ha (iOpobiiacTH WKIpH Ta MOPOKHUHH
porta [5, 51, 60, 66, 68, 91].

Tomy MoXHa WigCyMyBaTH HacTyIHE: OUIbLI
NIBHKA TOBTOPHA  CIiTENi3allis, BiIHOBJICHHSI
IIJTPHOCTI CYOWH 1 3HKEHHA BUPOOHHMIITBA
MDKKIIITHHHOI PEYOBHHH XapakTepHi I 3arO€HHS
paH poTOBOI MOPOKHIHU i ac (a3u mpoideparii.
BHyTpinmHi BIACTHBOCTI KIITHH IMOPOXHUHH pOTa
(TobTO Tpomideparis Ta Mirpamis KepaTHHOINTIB) i
MPUCYTHICTH CIIMHY (depe3 ricTaTuH 1 1 2) crpusiioTh
3aro€HHIO paH.

Daza  pemoldenioeanua  pyous. [icns
3aBEpPLICHHS emiTerizarii MOBEpXHi paHu
BIJIHOBIIIOEThCSL ~ Oap'epHa  (YHKIST — TOKPUBY,
IHTEHCUBHICTh 3MEHIITY€THCS
NPOTH3ANIATEHUMHA LUTOKiHAMH. Makpodaru
NEePEeMHUKAIOTECA 3 Tpo3ananbHoro Gpexoruny M1 Ha
tdeHoTnm M2, mo copuse iX 30LUIBLICHHIO,
NOYMHAIOTH CHHTE3YBaTH Ta BHIUIATH (akTopu

3aI1aJICHHA

pocty, Mmartpu4Hi Meranonporeinazu (MMII) i
TKaHWHHI 1HTiOITOpH MeTanonporeinasz (TIMII).
Meroro Takux TpaHcopMmaliii € CTUMYJISLIs
Mi0(hiOpo6IIaCT-0MIOCEPEIKOBAHOTO PEMOICITIOBAHHSI
MDKKIITHHHOT peyoBuHu. Llg ocrarouna ¢asza
PEMOJICITIOBaHHS B 3aTOEHHI paHH MOXE TPUBATH Bif
TIDKHIB JI0 MICSIIIB, IO MPHU3BOIUTH 10 YTBOPEHHS
pyO1eBoi TKaHWHH, SIKa 3PEIITOI0 MOXKE IOCTYIIOBO
pe3opOyBaTucs, Xo4a NOIIKO/PKEHa TKAaHWHA MOXKE
HIKOJIM HE BITHOBUTH CBOIO MEPBICHY MIIlHICTh Ha
postsar. Ha ocCHOBI TpoBeAEHHX TOPIBHIBHHX
JOCHIDKeHb Ha JIIOAIX, CBHHAX 1 MHMIIAX CTaJlo
OYEBUJIHMM, 10 pPaHH POTOBOI  MOPOKHHHHU
3arolI0ThCsl 3 MEHILIMM PU3MKOM yTBOPEHHS pyOLIs
Ta 3 MEHIIIMM 00CSITOM YTBOPEHHS pyOIIeBOi TKAHUHH,
MOPIBHSIHO 3 paHamu wwKipu [15, 54, 91].

Pann poTOBOI NOPOKHMHM  JIEMOHCTPYIOTh
MEHIly KOHTpPAakKIil0 Ta Kpamle BiJHOBJICHHS
apXiTeKTypu TKaHWHH 3 TOYKH 30py CTPYKTypH

KOJIareHy Ta YTBOPEHHS CITYACTUX BAJHKiB BIACHOI
IUIACTHHKH.  PeMonenroBaHHA  MO3aKJIITHHHOTO
MaTpUKCy Ma€ KIIOYOBE 3HAYCHHSA I OCTATOYHOI
sKocTi pyOrs [44]. Y 3mopoBiit mKipi KojareHoBi
BOJIOKHa MalOThb OLIbIIY TOBIMHY, IOPIBHSHO 31
COIIP, a ¢ibpobiacti mikipu in Vitro BUSBIAIOTH
BuIlly ekcrpecito komareny | Ta III, mopiBHsHO 3
¢ibpobmactamu nopoxxHuHu pota [5,15]. Ilig yac
3arO€HHsl paH NMy4YKH KojareHy Ha0arato TOHIII Ta
Xa0THYHO OpTaHi30BaHi K Ha mKipi, Tak i Ha COIIP.
VY cBuneit yxe depes 14 mHIB micii TOpaHEHHS
OIJIBHICTh 1 3pUTICTh KOJAareHy B HOUIAHIN paHU
Harajye iHTaKTHy TKaHWHY CIH30BOi OOOJOHKH
POTOBOi TOPOKHHHH, TOHI AK y paH Ha IIKIipi
KOJIareHOBI ~ BOJIOKHA  3aJIMIIAIOTBCS  TOHKHMH,
HEIIUTBHO OpraHi3oBaHUMH Ta OPIEHTOBaHMMH
HEpIeHUKYJSIPHO 10 KpaiB paHu — 110 49 JHIB micist
nopaseHHs [15].

3HIKEHI TEMIIM peopraHizalii CTpyKTypH Ta
BOJIOKOH KOJIar€HY B IIKipi MOKYTh OyTH ITOB’sI3aHi 31
3HIKEHOI0 HOPMATi3alli€l0 BacKyJsApU3allii B paHax
OIKIpH,  OCKUIBKH  peopraHi3amis  KOJarcHy
NMPU3BOANTE A0  Jerpajgamii  cynudH.  [Iporte
CKOpDOYCHHS TKaHWHH, cekpemis MMII, ix
OB’ sI3aHUX THTIOITOPIB 1 BIAKIAICHHS MIXKKJII THHHOT
PEUYOBHMHU Ta MAaTPULIETIOISIPHUX OLIKIB — BIITpatoTh
BOKIUBY pOJIb Yy DPEMOJEIIOBAHHI  TKaHWHH,
YTBOpEHHI pyOIlliB, a TaKOXX B OCTaTOYHIN SIKOCTI
pybueBoi  TkaHmHHM ~ pereHepary. IlouaTkoBa
KOHTpaKIis paHM 3BYXEHHA paHH Moxe OyTu
e(eKTHBHIM CIIOCOOOM 3MEHIICHHS IUIOINI PaHH Ta,
TaKUM YHHOM, 3HIDKCHHS PU3MUKY iH}eknii. OmHak,
pO3TIIAalOY OCTATOYHY SKICTh pyOIld, HaaMipHa
KOHTpaKIis € HeOa)kaHUM SBUILIEM, OCKUIBKH IIe
HPHU3BOJUTH 10 OLJIBII KOPCTKOT pyOIIeBOT TKAHUHH,
3HWKEHHSI MILIHOCTI Ha pO3pHB 1 MOTEHIIHHO
BHUKJIMKaE OOMEKEHHs PyXiB BHACIIIIOK BUHUKHEHHSI
KOHTpakTypH [74, 92].

Y  OararbOX  JOCIHIJDKEHHSX  MOPIBHIOBAIN
(ibpobmacTi mIKipH Ta TOPOKHUHU POTa IIOJO iX
3[aTHOCTI 1HIYKYBaTH CKOPOYEHHS KOJIareHOBOTO
remo abo pemozentoBanHs in Vitro. Sk pesynbrar,
CIIOCTEpIraocss IMOCHICHE CKOPOYEHHS TiJporeso
KoJlareHy 3 (¢ibpoOnacTamu 3 MOPOKHUHM poTa |5,
87, 93].

Excmpecis a-SMA, sk TOKa3HHK KOHBepCii
MioibpobacTis, 3a3BHYal OB’ sI3aHa 3i
CKOpPOUYEHHSIM KOJIar€HOBOTO Treitto. [[ificHO, BiZICOTOK
a-SMA+ (Mi0)(idpobracTiB, BUIIIEHNX 3 IHTAKTHOL
COIIP, Bunmi, Hix y mkipi. Kpim Toro, micins
nmopaHeHHs iN ViVO  cmoctepiraiocss  Oinblie
Mio¢iOpoOacTiB y cian30Biii 000JIOHII TOPOKHUHU
POTa MOPIBHSHO 31 NIKIPOIO SIK HA paHHIX (1-2 TrKHI),
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Tak 1 Ha mi3HIX (8 TWKHIB) mepiogax Micis
TIOpaHEeHHSI. Hasmaku, 1HII1 IOCITIKEHHSA
MOBIIOMIIUTM TIPO  BUIy eKcmpeciio o-SMA y
(hibpobmacTax MmKipy MOpiBHAHO 3 (hibpobractamu
POTOBOI TMOPOYKHWHHM, HE3BAXKAIOYM Ha IIOCHIICHE
CKOpOYEHHS TiZ[poresito KosareHy ¢ibpobiactamu
MOPOXXHUHU POTa. Y LUX JOCIIJDKEHHSX IMOCHJICHE
ckopoueHHs piopodaacTamu 3 COITP nosicHroBanocs
miBHIIeHor0 ekcnpecic;o MMP3, o mpusBeno 1o
301IBIIEHHS CKOPOYEHHS, CIIPHIMHEHOTO MITPALi€r0
KIITHH, a He omocepenkoBanoro a-SMA [5, 14, 15,
39, 43]. ToMmy MOXHa TBEpPIUTH, III0 MEXaHI3MH, 32
JOTIOMOTOI0 SIKHX IHIYKY€THCS CKOPOUYCHHS B paHax
MIKIpH Ta POTOBOI TOPOKHMHK 1IN VIVO Ta ix
MOJAJbIIMKA BIUIMB HAa KIHIEBY SKICTh pyoOI,
3aJIMIIAOTHCS HA CHOTOJTHI HE3PO3YMIUIUMH.

Xoua (hiOpoOIACTH € OCHOBHHUM THIIOM KJIITHH,
AKki OepyTh y4acTb y (asi peMoseNIoBaHHs il 4ac
3aro€HHs paH, iX (YHKIIiS 3HAYHOO MipPOI0 3aJICKUTh
B TpoAyKmili MakpodaramMy IMTOKIHIB. Y IIKipi
BUCOKHI{  piBEHb  NPHUCYTHOCTI  Makpodaris
30epiraetses g0 60 1id micis mopaHeHHs, y TOH Yac,
sk B COIIP mik koHIEHTparil X npumagae Ha 14-i
JOeHb, a INchHd 4YOoro iX 4YHCIO IOCTYIIOBO
3MEHUIyeThCs.  Makpodard — BUIUIIIOTE  HHU3KY
LUTOKIHIB Ta (aktopiB pocty (toil xe TGF-B), ski
(hibpobmactiB y
MiodiOpobIacTH Ta mojajplie BUPOOHUITBO HUMH

CTUMYJTIOIOTh nepexin

MOJIEKYJI MDKKIITHHHOT pedoBuHy [131]. BignosigHo
JI0 301IBIICHHS KiTBKOCTI Makpo(ariB y paH MIKIpH,
migumeni piBHi TGF-B1 1 ¢ochopumpoBanoro
SMAD; (pSMADg3; mapkep st aKTHUBAIU] HUIIXY
TGF-B) Bu3Ha4arOThCS B paHAaX IMIKIpH Yy MHIICH.
Kpim Toro, npu mopiBastHHI (hidpodmactiB COIIP Ta
wkipn 'y 3D-kynerypax  (iOpobnacth  mIKipH
BupoGusitoTh Oinbie TGF-B1 i pPSMAD;3 [14, 60, 68,
94].

Kpim 3aranbHOi posi y BiIHOBICHHI MII[HOCTI
TKaHUH 3a jgomoMororo MMII 1 TKaHWHHHX
HTi0iTOPiB MaTpUIHUX MeTanonpoTeinas (TIMMII),
PEMOIEITIOBaHHS PEUOBHHU
OesnocepesHbO  BIUIMBAaE€ Ha  3arO€HHS  paH,

MIKJIITHHHOL

HalpuKJIaJl,  BUKIMKAIOYM  pErpecilo  CyJuH,
CTUMYJIIOIOYM MITpallil0 KJIITHH Ta BUBUIHHEHHS
HEaKTUBHHUX (aKTOPiB POCTYy B CEPEOBUINE PAHHU.
MMII MoXyTe iHaKTUBYBaTH (PAKTOPH PpOCTY,
XEMOKIHH Ta IMTOKIHM IUISIXOM TMPOTEOTITHIHOTO
PO3ILIEIJICHHS 1 TAKUM YUHOM MaTH HETPSIMUii BILIUB
Ha 3ananbHi Ta (Gidbposni peaxuii. diicno, MMII-2,
aKTHBHa (opMa SKOI BHSBWIACS IJBHIICHOIO B
KyJdbTypax  (iOpobnacTiB  TMOPOXKHMHH  pOTa,
NPHUTHIYy€e XeMoTakcuc Makpodaris i T-miM¢onuris
(uepe3 posmemnenHs CCL7, mo npusBOAUTH 10

anTaronictmyHoi aktuBHOCTI CCR1/2/3), Tomi sik
MMII-9, sika OimBII eKCTIPeCyeThes B KyJIbTypax,
eKBIBAJICHTHUX  IIKipi, MOXE  PO3MICTUIIOBATH
CXCL8, mo mnpwm3BoAWTh OO OLTBII TOTYXKHOTO
NIPOJYKYBaHHs Ta MOCHJIEHHS Mirpanii Heiirpodinis.
3aramom Hu3bka excrpecis MMII abo Bucoka
excripecis  TIMMII mnoB’s3aHa 3 idpozom i
YTBOPEHHSIM pYOLiB, TOI K BUCOKa ekcripecist MMIT
TIOB’13aHa 3 XPOHIYHUMH PaHaMH Ta TapOJOHTUTOM.
Hixaso, mo mopisasaass MMIT i TIMMII y panax
POTOBOI TOPOKHUHY Ta MIKiPH AOCI HE TIPOBOIMIIOCS.
VY mepBUHHHX KyJbTypax (iOpoOmacTiB IIOAWHI
3aranpHa ekcrpecis MMII Hix4a B mIKipi MOPiBHIHO
31 CIIM30BOIO POTOBOI MOPOXHUHM. LliKaBo, 110 B TOM
yac sk HaaMmipHa ekcrpecis MMII-7 1 MMII-9
NOB’s13aHa 3 yMOBUILHEHUM 3aroeHHsIM paH, MMII-2
ta MMII-3 BigirpaioTh BajJIMBY pOJIb y Mirpauii
KEpaTUHOLMUTIB, 10, OTKE MOXE JOJIATKOBO
HOSICHUTH 3arajbHe HIBUJIIE 3arO€HHS PaH POTOBOT
MOPOXKHUHK Oe3 MacUBHUX pyoIiB [5, 60, 95-99].

XosicTHYHME NOTJIAA: B3a€EMO/isi BHYTPIilLHIX,
30BHIIIHIX, MicLeBHUX Ta CHCTeMHHMX (PaKTOpiB,
KOMOiHallifA BIVIMBIB

Bepyun nmo yBarm Bci HasiBHI BiIMIHHOCTI MiX
mikipoto Ta COIIP B anarowmii Ta ¢isionorii, crae
3pO3yMiNIo, IO B 3arO€HHI paH iCHY€E JAeNliKaTHUN
6ananc, i B COIIP 3aroeHHs BiOyBa€ThCs IIBUIIC
npu (GOpMyBaHHI Kparoi SKOCTI pyOLeBOl TKAHUHH.
UYucneHHi IOCHIKEHHS in Vitro ToKa3alu CyTTEBi
BiZIMiHHOCTi MK KJIITHHAMU, BUIUTCHAMH 31 ITKIPH T
COIIP. Hanpuxknan, keparunouuta COIIP maroth
miaBHIIEHY npoiidepaliro Ta Mirpamito B paHi, a
Takok OyJ0 TIOKa3aHO PpI3HHUICI0 B eKcrpecii
[UTOKIHIB, XeMOKIHiB, (pakTropa pocty Ta MMII mis
KEPaTHHOLMUTIB 1 (hiOPOOIACTIB PiI3HOTO MOXOMKCHHSI.

Hespaxkaroun Ha Te, 1O I[i JOCIIIHKEHHS HAAal0Th
JeraipHy iH(OpMalil0O Ta MOXYThb YacTKOBO
MOSICHUTH BIAMIHHOCTI B 3arO€HHI paH IIKipH Ta
COIIP, BOHH TakOX € CIPOIICHUMH MOJEISIMH, i
TOMY HaBPSJ UM BiIOOPaXarOTh 3arOEHHS paH in Vivo.
JockoHamim Moaedi OpraHOTHINYHOI — CIUTBHOT
KyJbTypH  MOXYTb  3a0€3MCUUTH  BHSBICHHS
BIZICYTHIX JIAHOK MIDX CKIQJHAMHU IIPOIECCAMH
3aro€HHs paH in Vivo Ta JeTasiMy, sIKi 3a0e31e4yI0Th
CUCTeMH in vitro. J[iiiCHO, BiAMIHHOCTI B MOBEIIHIII
KIIITHH MOXXYTh BUHHKATH B CIIBKYJbTypax y OLIbII
¢izionoriyniit Moneni. Hampuxnan, y Toit wac, £k
(ibpobracTH TOPOXKHMHM pOTa BUAUIAIOTH BHII
pisai MMII-9 mopiBHstHO 3 (hibpobmacTamu mIKipH,
OPraHOTHIIOBI CITIBKYJIBTYPH ITOKA3aJIH, IO CEKPeLis
akTuBHOTO MMII-9 migBHUINYETHCS B IIKIpi, KOJH
¢idpobnactu KyJbTHBYIOTBCS pasom 3
eriIepMaIbHAMH KepaTHHOIUTaMH [96].
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KpiM BHYTpimHIX MICHEBUX 1 CHCTEMHHX
(haxTOpiB, OyIO TMOKa3aHO, IIO 30BHIIIHI (haKTOpH,
Takl SK BOJIOTICTh, CJIMHA, MEXaHIYHMH THCK 1
MikpoOHE HaBaHTa)XEHHA, a TaKOX EKOJIOTIdHi
BIUTMBH, CIIPUSIOTH 3arOEHHIO paH 1 BIUIMBAIOTH Ha
pe3ynbTar 3aroenHs. 1[ikaBo, IO SK KOPHUCHI, TaK i
IIKIUTABI €(PEKTH TOSCHIOIOTHCS B3aEMOIIEI0 MIXK
MaKpOOpraHi3MOM TOCHO/apsi Ta MiKpOOpraHizMaMu
mna  uyac 3aroeHHs  pad.  JlocmimkeHHS 3
BUKOPHCTAHHSIM MHIICH-THOTOOIOHTIB JIOBEJH, IO
00poOKka MIKipH KOMEHCAJbHUMH MiKpOOaMH Iiepes
TIOpPaHEHHSAM TOKpaIlye 3aKpUTTS paHu depe3 Thl7-
OTIOCEPEIKOBAaHE BHBUIGHEHHS IUTOKIHIB. 3TiTHO 3
TiOTE3010 MPO T€, IO TKAHWHHM MOPOKHWHM POTa
CIPUSIIOTh OUTBII IHTCHCHBHOMY 3alajICHHIO depes3
Oe3mnepepBHUIi BIUTUB MiKpoOiB, Giorcii siceH ex Vivo
BUIULIIOTE  OUTBILy — KUIBKICTH — MpO3amajbHUX
utokiniB (Hampuknan, 1JI-6, IJI-8, IJI-1B, 1JI-10, i
OHII-a) mopiBusiHO 3 Oiomcieto mikipu. HaBnakw,
CTEpHJIbHO KyJIbTHBOBaHA PEKOHCTPYHOBaHa IIKipa
Ta sICHa JIIOAWHHU 0e3 MIKpOoOiB YW IMYHHHX KIITHH
BUAUIAIOT aHAJOTIYHI PIBHI  BHIIE3a3HAYCHUX
IIUTOKIHIB. BIUIMB Ha CTepwibHY KyJIbTHBOBaHY
PEKOHCTpYyHOBaHy  TKaHWUHY  SICEH  JIIOAWHHU
KOMMCHCAIFHOIO ~ OIOIUTIBKOIO 3HOBY  CTHMYIIIOE
BuBinbHeHHs 1J1-6 Ta 1J1-8 [24, 53, 100, 101].

3 1mo3uLil MiKpOOpraHi3miB, Mepexis BiJi YMOBHO
CYXOro IIKIPHOTO CEpelOBHINA JO BOJOIOro Ta
OaraToro OiTKaMu CepeloBHINA DPaHH, IMOBIPHO,
BUKJIMKAE IHPOKY aJalTallil0 MikpoOioma MIKipH,
TOII SK MIKpOOIOM IOPOXKHWHH pOTa, SKUH yKe
MiITA€TECS BIDIMBY BOJIOTOTO Ta 0araToro Oilkamu
CepelloBHIIA IiJi Yac TOMEOCTasy, MOXKINBO,
3aIMIIAETECS  Habararo  CTaOUTBHIIEM  TIpH
nopaneHHi. Omxe, TMOCTIHHI IMyHHI KIITHHH-
rocrojapi MOXKyTb OyTH Kpalie MPHCTOCOBaHi JI0
MIKpOOIOMy paHM pOTOBOi  MOPOXHUHH, WIO
MPU3BOAUTE JIO OUTHII €QEeKTHBHOT Ta IIBUIAKOL
IMYHHOI BIJIIOBili B MOPOYKHUHI pOTa HOPIBHSHO 3
panamMu mkipu. OpHak 3 HasBHOI Ha Iefl d9ac
iH(pOpMAIi HEMOXIIMBO BCTAHOBUTH, YH CIIPHSIIOTH
BIZIMIHHOCTI MiX MiKpOOiOMOM IIOPO>XXHHHH pOTa Ta
MIKIpY TTOKPAIEHOMY 3arO€HHIO paH Ha CIM30Biil
00O0JIOHIII TIOPOKHUHHU POTA, 1 XO4Ya OIHCAHO AEsKi
BN OakTepiil, ayke mano iHpopmaiii mpo poib

CONCLUSIONS / BACHOBKH

OTXe, 3arOEHHS paH B OpPTaHi3Mi JIOJAWHU — IIe
YiTKO BU3HAYEHUI TUIIOBHH MPOIIEC, CIPSIMOBAHHIH
Ha BIJHOBJIEHHS TKAaHWH IIICIIS IOMIKOUKEHHS. Ha
BIIMiHYy BiJ IIKipHOTO MOKPHBY, paHH Ha CIM30Bil
o6ononni nopoxxHuau porta (COIIP) 3arorororbes

rpu6iB, Takux sik Candida y 3aro€HHi paH TOCTYITHAH.
CyuacHi JOCATHEHHS B CHCTEMI CITIBKYJIBTYpH iN Vitro
Xa3siH-MIKpOO, SKi TOEOHYIOTH CKJIAIHI MOZENi
Xa3sf{Ha 3 PpO3IIMPEHHM BIUIMBOM 0araTOBHIOBHX
MIKpOOHUX CHIUJIBHOT, MOXYTb CTaTd KOPHCHHUM
IHCTPYMEHTOM JUIsSi BUBYEHHS CKJIAIHOI B3a€EMOJIT
Xa3si{H-MIKpOO MiJ Yac 3aroeHHs paH. TpuBana
3amajbHa PeaKLisi Ta OB’ I3aHUH 3 HEI0 [IUTOKIHOBHUI
npodine MarTh BUpIMIAJIbHE 3HAYEHHS IPOTSITOM
YCBOTO TIPOIIECy 3aroeHHs paHi. OcoOIMBO Ha Mi3HIX
CTaMigX 3aTOEHHS paHH, qrdepeHtiaris Makpodaris i
T-1iM(pOUUTIB 3aNeXHUTh B IMTOKIHIB BCEpPEIUHI
CepeIOBHINA PAaHU i OOHBA BIUIMBAIOTH HA (DYHKIIIFO
¢ibpobnacTiB,  pPeMOIENIOBaHHS  MDKKITITHHHOL
pedoBunH Ta hopmyBanus py6is [30, 80, 102—106].

JilicHo, Makpogaru po3BUBAaIOThCS B (EHOTHIT
M1 npu ctumyisinii IFN-y Ta minononicaxapuaamu,
toni sk TGF-B, 1JI-4 ta 1JI-10 € kIacCHYHUMHU
IHIYKTOpaMH NOpoTH3analbHOro QeHotuny M2.
Makpodarn M1 cropusioTh 3amaNeHHIO  Yepes
CEKpelIlito 3amaJbHIX IUTOKIHIB (Takux sk [JI-1p, IJI-
6 i ©®HII-a), Tomi sk Makpodarn M2 BHIUIIIOTH
BEJHKY KUTbKIiCTh (pakTopiB pocty (Takux sk TGF-p),
SKI CHOPUSIOTH 3aKPHUTTIO pPaHW, aHTioreHesy i
BIJIKNIAJICHHS MDKKIITUHHOT pedoBuHHU. [lomiOHUM
guaoM kmitued Thl (i ixHiifi BpomKeHHit aHamOT
ILC1) BigirparoTh BaXJIMBY POJib B OUMIIEHHI paHU
BiJl ATOreHIB 1 3aJMINKIB TKaHuH, ToAi sk Th2 Ta
ILC2 mocnabirooTh iIMyHHI BiINOBII Ta 1HIIIIOIOTH
pereHepartiro. Y Toi Jac K JeCTPyKTUBHA BIATIOBIIh
Ty 1 MOYXe 3aBJaTH IIKOAW TKaHUHAM, SKIIO BOHA
aKTHBHAa HAATO JOBro, HaJMipHE HAKONMUYECHHS
kit M2 1 Th2 Ha mi3HIX CTamisgX 3arO€HHS paHH
OB’ s13aHE 3 YTBOPEHHSIM (TinepTpo¢idHOro) pyorLs.
Iokazano, o kiaituau Thl7 crnpusioth B3aeMOil
MDK TrocrogapeM i MikpoOioMOM, IO OCOOJIHMBO
[IKaBO TMOPIBHATH MDK 3aro€HHSIM paH POTOBOT
HNOPOXXHWUHM Ta IIKIPH, BPAXOBYIOYM PI3HUIIO B
MIKpOOHOMY HaBaHTa)KE€HHI MDK J[BOMa TKaHWHAMH
[44, 58, 105, 107]. OgHak BceOiyHE MOPIBHIHHS
Mepeki [UTOKIHIB 1 TOB’s3aHUX  (PCHOTHIIIB
Makpodaris i mormyJnii T-1iMpOIMTIB IpH 3aro€HH1
paH pOTOBOI HOPOXXHUHM Ta IIKIpH goci He Oyio
OITMCaHO B JITEpaTypi.

BIJJHOCHO IIBHJKO Ta 3 YTBOPEHHSM MEHIIOr0
MacuBy pyOIieBoi TKaHHHH, a00 30BCiM 0e3 Takoro.
I Bce me BinOyBaeThcs Ha (POHI MOCTIHHOTO PYXY
M'SIKUX TKaHWH, Harpyru (HaTsry), MeXaHigyHOTO
CTUpaHHA Ta KOHTakTy 3 BEJIHMKOIO KUIBKICTIO
MIKpOOpraHi3MiB poToBoi pinunu. JlaHi siteparypu
Ta pe3yabTaTH 3HAYHOTO 4YHWCIA JIOCIIJUKEHb
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JIO3BOJISIFOTh  3a3HAYWTH, M0 MIBHIIIC 3aKPUTTS
paHu, HAasBHICTH CIIMHM, IIBU/IIA iIMyHHA BiIIOBi/b,
TIOCUJICHE BUBUIPHEHHS MPOTU3ANAIbHUX IIUTOKIHIB,
OIOCEePEAKOBAHE MATPUYHUMH METAJIONPOTETHA3AMH,
PO3IICIUICHHS ~ XCMOKIHIB 1 pEMOJCIIOBAHHS

eKCTPaLeJIIOJIAPHOT PEUYOBHHHU CIIPUSIOTH Kpamomy
3arO€HHIO PaH i 3MEHIICHHIO YTBOPEHHS pyOIliB Ha
CIM30Bill OOOJOHII TOPOXHWHH pOTa, YOTO, Ha
JKaJb, He MOXKHA CKa3aTH Mpo HIKIpy.

PROSPECTS FOR FUTURE RESEARCH / HEPCHHEKTUBHU MOJAJBIINNX TOCJTII)KEHb

Hocmimkenns mexani3miB 3aroeHHs paH COIIP e mepcneKTWBHUM UIsi pO3pOOKH TEXHOJOTIH IIBHIKOL
KOHTPOJIBOBAHOI pereHeparii TKaHWH OpTaHi3My JIFOAWHU Ta TEXHOJIOTiH 0e3pyOIIeBOTro 3arO€HHS .
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THE KNEE JOINT IS THE ACHILLES' HEEL OF A CHILD'S
BODY

The study objective was to draw practicing physicians’
attention to the risk of knee joint disorders in children during
intensive growth to ensure timely detection and treatment.

Materials and Methods. We analyzed the results of studies on
the diseases of the knee joint carried out by modern scientists over
the past ten years. We also took into account the clinical
observations of children receiving inpatient treatment at the
regional children's hospital. The examination methods were
radiography, computer tomography, magnetic resonance imaging,
and ultrasound.

Results and Discussion. During growth, a child's knee joint is
subjected to enormous loads and is sensitive to external and internal
factors. The knee joint plays a dominant role in the limb’s
longitudinal growth; the growth zones grow so intensively that they
can be compared to the work of a "bone nuclear reactor.” The bones
of the skeleton grow unevenly and intermittently. The peak height
velocity is observed at 10-14 years in girls and at 13-18 years in
boys; then, height velocity slows down, and after 19 years, height
growth almost stops.

During the period of intensive growth, bones are very sensitive
to internal and external factors of shape formation (growth
hormones, physiological loads, radiation, vibration, injuries,
hypothermia, metabolic disorders, etc. Therefore, this part is most
sensitive to various endogenous and exogenous factors, which is
manifested by various dysplastic changes and diseases.

Conclusions. During the intensive growth of the child, the knee
joint is most vulnerable to various endogenous and exogenous
negative factors, which is manifested by various diseases.
Osteogenic sarcoma, fibrous cortical defect, and juvenile
osteocartilaginous exostoses most often affect the weakest place of
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Kagheopa oumsuux xeopo6 3 oumsuoio
xipypeieto, TepHoninbcokuii HayiOHANLHUL
MeOuuHuti  yHigepcumem imeni leana
MO3

M. Tepuonins, Vrpaina

Topbauescvkoeo Yxpainu,

KOJIHHUA CYIJOB -
JUTSAYOI O OPTAHI3BMY

«AXIJIJIECOBA ID’STA»

Meta goctigKeHHs — 3BEPHYTH yBary NpakTHYHUX JIIKapiB Ha
PHM3HK 3aXBOPIOBAHB B AUISHII KOJIHHOTO Cyriio0a y AiTel B mepion
IHTEHCHUBHOT'O POCTY 3 METOIO0 IX CBOE€YACHOT'O PO3IMi3HABAHHS Ta
JIKyBaHHS IIUX HEIYT.

Marepiaqm Ta MeTogu. 3IIHCHEHO aHaNi3 pe3yJbTaTiB
JIOCTIIKEHh CYy4YaCHHX HAyKOBIIB 3a OCTaHHI [IeCATh POKIB
MIPUCBAYCHNX 3aXBOPIOBAHHAM KOJIHHOTO cyrio6a. BpaxoBani
TaKOX Halll KIHIYHI CIIOCTEPEKEHHs TiTeH, SKi 3HAXOAMINCS Ha
CTaI[lOHAPHOMY JIIKyBaHHI y 00JIaCHIN qUTs4ii JTikapHi. MeTomaMu
oOctexeHnHs: Oynu peHrtreHorpadis, Komm'toTepHa Tomorpadis,
MarHiTHO-pe30HaHCHa ToMorpadis, yJIbTpa3ByKoBa JiarHOCTHKA.

Pe3yabTaTH AocCTiIKeHHsT Ta iX 00roBopeHHs. B mporeci
poCTy Ha KOJIHHUH Cyrino® AWTHHM NpUNANAlOTh BeJIHYE3HI
HaBaHTa)XCHHS, 1 TOMYy BiH pearye Ha 30BHIIIHI Ta BHYTPIlIHI
¢dakropu. CaMe KONIHHAHN CYTII00 Mae TOMIHYIOUYHI BIUTUB Ha PicT
KIHIIIBKA B JOBXHHY, 30HH POCTY HACTLIBKH
MPAIOIOTh, MO iX MOXXHA HOPIBHATH 3 POOOTOI0 «KiCTKOBOTO
ATOMHOTO peakTopay». PicT KICTOK cKeiera iie HepiBHOMIpHO,

IHTEHCUBHO

cTpubkyBaTo. Oco0IMBO iHTEHCHBHUII picT y aiBuarok 3 10-14
pokiB, a y xyomyukiB 3 13-18 pokiB, moriM BigOyBaeThCs
CHOBIJIBHEHHsI POCTY, 1 micis 19 poKiB picT y NOBXHUHY Maike
HNPUIHHSIETHCS.

B mnepion iHTEHCHBHOTO POCTY KICTKHM JyXe€ YYTJIHMBI J0
BHYTPIITHIX Ta 30BHIMIHIX (akTopiB (HOPMOYTBOPEHHS (TOPMOHIB
pocty, i3i0JOTIYHAX HaBaHTa)KEHb, OIPOMIHEHHS, BiOparii,
TpaBM, NEPEOXOJIOKEHHS, PO3NAHiB OOMiIHY PEYOBHH TOIIO).
Tomy 1 dYacTMHAa HaAHOIMBIN BpaszNUBa JO PI3HOMAHITHHX
SHJIOTEHHNX Ta eK30I'€HHMX HEeTaTHMBHMX  BIUIMBIB, IO
NPOSIBIIIETHCS  PISHOMAHITHUMH JHUCIUIACTUYHUMH 3MiHAMH Ta
xBOopobamu.

BucnoBku. Koniaanii cyrno6 B mpoleci iHTEeHCHBHOTO POCTY
JUTHHH € JIy’)K€ BPA3JIMBHUM JI0 PI3HOMAaHITHUX EHJIOTEHHHX Ta
€K30T€HHHX  HEeTraTMBHUX  BIUIMBIB, [0  MPOSBISETHC
pizHOMaHITHUMHU XxBopoOamu. OcreoreHHa capkoma, (iOpo3HHA
KOPTUKANBbHUI JIeeKT, IOHAIbKI KiCTKOBO-XPSIIOBI €K30CTO3H
HaifuacTime ypaxaroTh Haiiciablue micue KOJIIHHOTO cyrioba —
MeTadi3u KiCTOK CTerHa Ta TOMUIKH (axXijuiecoBa I’ ATa).

KarouoBi ciioBa: KoniHHMH Cyrio0, OCTEOreHHa CcCapKkoMa,
¢i6po3HNH KOPTHKAJIBHUN He(eKT, IOHAIBKI KiCTKOBO-XPSIIOBI

€K30CTO3H.
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INTRODUCTION / BCTYII

The knee joint is made up of the distal end of the
femur, the proximal end of the tibia, and the largest
sesamoid bone of the human body, the patella. The
distal end of the femur gradually expands into two
condyles: medial (larger) and lateral (smaller), with an
intercondylar fossa between them. The femoral
condyles have articular surfaces for articulation with
the tibia and patella. On the lateral surfaces of the
femur, there are bony protrusions slightly above the
articular surfaces of the condyles: the medial and
lateral epicondyles, to which ligaments are attached.
The patella is located in front of the distal femoral
epiphysis. The shape of the bone resembles a convex
lens with a large rounding on top and a slightly
pointed end on the bottom. It is the largest sesamoid
bone. The patella is located within the tendon of the
quadriceps femoris muscle; it increases the strength of
the quadriceps muscle and protects the joint from
injuries. With the help of a ligament, which is a
continuation of the quadriceps femoris tendon, the
patella is attached to the tibial tubercle. It is well
palpable under the skin. Its front surface is rough, and
the back has an articular surface that contacts the
femur [1, 2].

To ensure functional activity, bone components
are supplemented with muscles, tendons, and
cartilage. Supination of the lower leg (as well as
pronation) is possible only to the degree of bending in
the knee joint. Supinators of the lower leg are located
on the lateral side of the joint: biceps femoris; lateral
gastrocnemius head. Therefore, the pronator muscles
of the lower leg are much stronger than the supinator
muscles [3, 4].

A child's knee joint is subjected to enormous loads
during growth and is sensitive to external and internal
factors [5, 6]. The knee joint plays a dominant role in
the limb’s longitudinal growth; the growth zones
grow so intensively that they can be compared to the
work of a "bone nuclear reactor” [7, 8].

The morphogenesis of the knee joint is extremely
complex and not fully understood. Most scientists
noticed that various diseases most often manifest in
this anatomical part of children [9, 10]. The bone
growth plates of the knee joint are one of the largest
in the child's body. It remains a mystery how exactly
bones grow in length. This is a complex and poorly

studied process in which a number of genes
participate  indirectly via the  so-called
morphogenetic  proteins. The process of
osteogenesis is extremely delicate and sensitive to
any negative factors, so most scientists are looking
for an answer to the question — what role the bone
growth plates of the knee joint play in the
development of a number of diseases [11, 12, 13].

Knee joint diseases can lead to various
morphological changes and destruction in the joint
structure [14]. The main morphological changes
observed in knee joint diseases include the following
[15]:

- Cartilage wear lesions: This is one of the
typical signs of arthrosis. Cartilage tissue in
the knee joint undergoes degenerative
changes, becomes thinner, and loses its
smoothness. This causes pain and limitation
of movement and creates a risk of further
damage to the joint [16].

- Osteophytes:  Osteophytes are  bony
projections that can develop around the knee
joint due to cartilage wear lesions.
Osteophytes can lead to pain and limitation of
movement [17].

- Inflammation of the synovial membranes:
Pathological changes can affect the
membranes surrounding the knee joint, such
as the synovial membrane. Inflammation of
these membranes leads to accumulation of
fluid in the joint (joint effusion) and irritation
of joint tissues [18].

- Tendon injuries: Wear-and-tear degeneration
of the joint can cause irritation and damage to
the tendons attached to the knee joint. This
can cause pain and limitation of movement
[19].

- Bone defects: In severe cases of knee joint
disorders, bone defects may develop [20].

These morphological changes can be detected on
X-ray examination, MRI (magnetic resonance
imaging), or other imaging methods, as well as
during surgical intervention for the knee joint
disorder [21].

STUDY OBJECTIVE was to draw practicing
physicians’ attention to the risk of knee joint
disorders in children during intensive growth with the
aim of their timely detection and treatment.
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Some disorders may develop without noticeable
symptoms, while others may only become apparent
after a certain period of time. It is important to take
this into account during medical monitoring.

MATERIALS AND METHODS. We analyzed
the results of studies on the diseases of the knee joint
carried out by modern scientists over the past ten
years. We also took into account the clinical
observations of children receiving inpatient treatment
at the regional children's hospital. The examination
methods were radiography, computer tomography,
magnetic resonance imaging, and ultrasound.

RESULTS AND DISCUSSION. The bones of
the skeleton grow unevenly and intermittently. The

peak height velocity is observed at 10-14 years in
girls and at 13-18 years in boys; then, height velocity
slows down, and after 19 years, height growth almost
stops [22]. During the period of intensive growth,
bones are susceptible to internal and external factors
of shape formation (growth hormones, physiological
loads, radiation, vibration, injuries, hypothermia,
metabolic disorders, etc.) [23].

The distal femoral metaphysis is extremely active
during this period, with a branched network of blood
vessels ensuring intensive longitudinal bone growth.

Gross specimens of this part of the bone reveal the
distal part abundantly covered with pores for blood
vessels (Fig. 1, Fig. 2).

Figure 1 — A gross specimen of femur. The proximal and distal surface of the growth zones of the distal femoral
metaphysis. Bone "reactor” for longitudinal bone growth. A huge area of blood supply

Figure 2 — A gross specimen of femur. Distal femoral portion. The epiphysis, metaepiphysis, and metaphysis
are abundantly permeated with a network of holes for intensive blood supply
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Therefore, this part is most vulnerable to various
endogenous and exogenous negative factors, which is
manifested by various dysplastic changes and diseases.

Further, we will consider the three most common
diseases that are of great importance for an orthopedic
practice in pediatrics.

Fibrous cortical defect (FCD) is located in the
cortical layer of the knee bones (90% of cases).
According to the published data, FCD is most often
localized in the distal metaphysis of the femur (60%):
medial condyle — 47.3% and lateral condyle — 12% of
cases, respectively (Fig. 3).

Figure 3 — A 16-year-old boy P. Lateral knee
X-ray. FCD of the distal femoral metaphysis

For the proximal end of the tibia, the following
location of the FCD is characteristic: medial part —
19.8% and lateral part — 11%. FCD is believed to be
present in 30% of children and have an asymptomatic
course (Fig. 4).

Sometimes, FCDs are  multiple; they
simultaneously affect the distal femoral metaphysis
and the proximal tibial metaphysis and are often
combined with osteochondropathy of the tibial
tuberosity (Fig. 5).

This combination of FCD and osteochondropathy
remains a big mystery for scientists. Dysplastic
changes in connective tissue (cartilage and bones)
may have common causes, but manifest themselves in
different ways at different stages of the
morphogenesis in the developing organism (Fig. 6).

FCD is not a neoplasm and, according to the
definition of WHO, belongs to the group of
developmental anomalies. It is poorly understood why
foci of embryonic tissue are not replaced by normal
bone tissue in time.

X-ray examination showed the variability of FCD,
which gave a reason to determine the stages of the
disease.

Stage A — a small oval lumen with clear edges
adjacent to the growth zone.

Figure 4 — A 15-year-old boy K. Lateral knee
X-ray. FCD of the proximal tibial metaphysis

Stage B — in the growth process, the focus of FCD
translocates towards the metaphysis, with clear
contours resembling grapes.

Stage C — partial calcification in the form of a bone
island.

Stage D — complete calcification of the lesion.

FCD resembles a non-ossifying fibroma (NOF);
the difference is only in size. FCD: small intracortical
foci (average size of 22 mm). NOF: located
eccentrically, in the medullary zone, and of large size.

The main method of FCD examination is a two-
dimensional X-ray. Including CT, MRI, and biopsy
for examination is not advisable. From a medical point
of view, this is not justified while a child is exposed to
much higher doses of ionizing radiation. The typical
location of the lesion, age-related features of the bone
structure, past history, asymptomatic course of the
disease, accidental detection of the lesion will help to
diagnose this disease.

The main treatment is conservative with dynamic
X-ray control. As a rule, FCDs disappear, replaced by
normal bone tissue in the growth process. Large FCDs
(more than half the perimeter of the bone) are subject
to operative treatment when there is a risk of a
pathological fracture.
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Figure 5 — MRI of the right knee. A 17-year-old boy. Massive FCD of the proximal tibia along the outer contour
2 x 1.5 cm. Spindle-shaped FCD of the distal femur portions at different levels 2 x 0.5 cm. Osteochondropathy of the

right tibial tubercle (Osgood-Schlatter disease)

Figure 6 — Ultrasound of the right knee. Boy, 17 years old. Multiple femoral and tibial FCDs. Osteochondropathy

of the right tibial tubercle (Osgood-Schlatter disease)

Osteogenic sarcoma (OS) mainly affects bones
of enchondral origin and is localized mainly in long
tubular bones [24]. The most frequent localization
of OS is the distal metaphysis of the femur and the
proximal metaphysis of the tibia (75% of cases).

OS is an extremely malignant form of primary
malignant bone tumor in children. It develops from
bone tissue cells and elements of mesenchymal
undifferentiated cells, which, under normal
conditions, participate in the development of
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connective, cartilage, and bone tissue. The
pathogenesis of OS is unknown. According to age,
children with OS were distributed as follows: 6
children under 5 years, 27 children of 5-10 years,
and 72 children of 10-15 years. Among these, boys
were twice the number of girls.

The main clinical features of OS are rapid tumor
growth, significant movement disorders, rapid
spread of metastases along arterioles, pronounced
pain syndrome, rapid wasting (cancer cachexia),
signs resembling acute hematogenous

osteomyelitis (high temperature, leukocytosis,
anemia, increased ESR, and toxic granulation of
leukocytes). Only isolated cases of OS metastasis
to other bones were described; as a rule, it was a
monostotic tumor. The basic method of OS
diagnosis is X-ray examination revealing a triad of
signs:  bone  destruction,  cancer-associated
periostitis, and spicules that grow into the
surrounding tissues. CT and MRI are used when
necessary (Fig. 7).

Figure 7 — MRI of the knee joint in a 17-year-old girl. Osteogenic sarcoma of the distal femoral end.
Metaphysis and epiphysis are almost destroyed. Cancer-associated periostitis. Spicules that grow into the

surrounding tissue

Treatment of OS includes three components:
chemotherapy, radiation therapy, and surgical
treatment. The treatment outcome depends on the
child's age and the time since the onset of the disease.
Mortality from OS is high. Cancer immunotherapy
proposed by 2018 Nobel Prize laureates,
immunologists James Ellison and Tasuku Honjo, is
promising. They developed a fundamentally new
approach to cancer therapy, namely a method of
inhibiting the negative regulation of the immune
system.

Juvenile osteocartilaginous exostoses (exostotic
chondrodysplasia, Keith's syndrome, JE). It is a
hereditary disease with a dominant type of
inheritance. This is a defect in the epiphyseal cartilage
development manifested by extra bone growth

extending outward in the epiphyses and metaphyses
of tubular bones. These lesions can be single or
multiple. Most children were diagnosed with JE at the
age of 9-12. The shape, size, and growth rate of JE
can be different.

The largest number of single JE is localized in the
distal portion of the femur and the proximal portion of
the tibia and accounts for more than 70% of cases.
Localization of multiple JE most often occurs in the
distal femoral metaphysis and the proximal tibial
metaphysis (70-80% of cases).

Thus, most often, JE is observed in the knee joint.
More rarely, JE can be observed in other bones:
fibular bone, humerus, foot bones, hands, ribs, pelvic
bones, skull, clavicle, forearm bones. This can be
explained by the fact that the distal metaphysis of the
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femur and the proximal metaphysis of the fibula have
the greatest growing power. As a result of JE, primary
and secondary deformities and complications are
observed due to the pressure of the tumor on the
surrounding tissues, nerves, and vessels. If JE is large,
secondary  symptoms may develop: nerve
compression, painful contractures, paresis, paralysis,
skin sensitivity disorders, and vascular lesions.

There are three groups of large JEs.

1. Bulging of the bone.

2. JE pressing on the adjacent bone which causes
its distortion.

3. Disorders of normal bone growth due to
malfunction of the growth zone; bones grow crooked.

These individual manifestations can be isolated or
combined. Small, isolated JEs can have an
asymptomatic disease course and be diagnosed
accidentally.

X-ray examination. In the initial stages, JEs are
located near the bone growth zones near the
metaphysis. As the child grows, JE gradually
translocates from the epimetaphysis towards the
diaphysis. The further JE is located from the growth
zone, the longer the disease lasts. Linear JEs have a
dense bone stem with normal cortical and cancellous
bone tissue, clear contours, and no destruction or
periosteal reaction (Fig. 8).

Figure 8 — Knee X-ray and a schematic representation of multiple juvenile osteocartilaginous exostoses of the

knee joint in a 15-year-old boy M.

Valgus deformity of the knee joint. Short stature,
shortening of limbs. Bilateral ulnar clubhand. S-
shaped scoliosis of the thoracic spine. Ball-shaped
JEs resemble cauliflower, with clear contours and no
signs of bone tissue destruction. JE size on
radiographs is always smaller than the clinical
parameters because the top of the exostosis is
covered with a layer of cartilage that is invisible to
X-rays (Fig. 9).

Treatment of JE depends on the size, number of
lesions, and location. Single, small JEs may be
treated by non-surgical procedures. Operative
treatment is required for JEs that cause pressure on
blood vessels, nerves, adjacent bones, muscles, or
tendons (Fig. 10).

Figure 9 — A gross specimen of a juvenile
osteocartilaginous exostosis removed from the
proximal tibial metaphysis in a 14-year-old girl. The
top of the exostosis is covered with cartilage (arrowed)
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Relative indication for surgical treatment is for
cosmetic purposes, especially in adolescent girls
with JEs on the front surface of the tibia.

Gene editing is a promising method for
correcting the human genome for the treatment of
genetic and oncological diseases by introducing

genes that can help the immune system attack cancer
cells.

Gene therapy is a special type of medical
treatment that involves introducing healthy genes
into a human cell to replace defective or missing
genes.

Figure 10 — Lateral knee X-ray. Multiple juvenile osteocartilaginous exostoses of the metaphyses of the knee

in a 15-year-old boy M, causing gait disorders

From 2022, thanks to gene therapy (CRISPR —
Clustered Regularly Interspaced Palindromic
Repeats), the diseases that earlier were considered
incurable, such as sickle cell anemia, hemophilia,
non-Hodgkin's lymphoma, multiple myeloma, and
Duchenne muscular dystrophy can be treated.

CONCLUSIONS / BACHOBKHA

During the intensive growth of the child, the knee
joint is most vulnerable to various endogenous and
exogenous negative factors, which is manifested by
various diseases.

We hope that thanks to gene therapy, the
treatment of OS, FCD, and JE, which most often
affect the knee joint, will be successful, and its
preventive potential will be used long before the first
clinical signs of the disease.

Osteogenic sarcoma, fibrous cortical defect, and
juvenile osteocartilaginous exostoses most often
affect the weakest place of the knee joint — the
metaphyses of the femur and tibia, which is the
Achilles’ heel of the child's skeleton.

PROSPECTS FOR FUTURE RESEARCH / IEPCIIEKTUBHU MOJAJIBIINX JOCJIIAKEHb
An in-depth study of knee joint diseases will make it possible to detect these disorders in children on time and

help to prescribe adequate therapeutic treatment.
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ANALYSIS OF THE PREVALENCE OF DISABILITY IN
THE CHILDREN POPULATION IN POLTAVA OBLAST
IN 2018-2022

The aim of the study is to analyze the situation with child
disability in the Poltava region for 2018-2022, investigate its main
trends, and analyze the structure of the causes that lead to children's
disabilities.

Materials and Methods. The study design is descriptive. The
conducted study involved methods of social medicine: medical-
statistical and structural-logical analysis. The statistical data of the
State Statistics Service of Ukraine were taken as the study materials.
To obtain results, calculations of generally accepted indicators
(disability, primary disability, specific gravity) and analysis of
statistical series was carried out.

Results. It was established that during the studied period, the
level of disability in the child population in the Poltava region was
higher than the national level and it remains relatively stable (from
228.28 per 10,000 children in 2018 to 228.96 per 10,000 children in
2022). At the same time, the level of primary disability of the child
population during the study period was lower than the national level
and showed a downward trend (from 23.98 per 10,000 children in
2018 to 20.57 per 10,000 children in 2022). The gender structure of
both indicators showed that the specific weight of boys was higher
than that of girls, and there was also an increase in the level of
indicators among boys and a decrease among girls. The main causes
of disability in the Poltava region were congenital anomalies
(26.26%), mental and behavioral disorders (23.45%), diseases of the
endocrine system (12.99%), which corresponded to the structure of
the disability causes in Ukraine. Regarding primary disability, the
main reasons were mental disorders (30.60%, a gradual increase in
specific gravity is observed), endocrine problems (18.32%), and
congenital anomalies (17.46%).
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Conclusions. During the studied period, there was a trend
towards an increase in primary disability. In the structure of
disability and primary disability, an increase in the specific weight
of boys was observed. In the structure of disability, the first place
was occupied by mental disorders, and during the studied period,
there was a tendency to increase. In the Poltava region, in contrast to
Ukraine, endocrine problems take the second place. Based on such a
picture, it can be concluded that in order to improve children's health,
attention should be paid to the psychological health of children and
the preventive component of risk factors should be strengthened.

Keywords: disability of the child population, primary disability,
structure of disability, child population.
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PE3IOME

Maxkcum B. Xopoum
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Kagheopa epomadcvrkoco 300pos’s 3
JKApCbKO-mpyo0osoio eKxcnepmu3010
Tlonmaecvrozo 0eparcasrozo meouuHo2o
yuigepcumemy, m. [lonmasa, Yxpaina

AHAJII3 CUTYAIII moao HOIIUPEHOCTI
IHBAJIIJHOCTI JATAYOI O HACEJIEHHA B
MOJITABCBHKIN OBJIACTI 3A 2018-2022 POKH

MeTa rocriaKeHHsI — IPOAHATI3yBaTH CUTYALIIO 3 TUTSYOIO iH-
BanmignicTio B [TonraBebkiii o6mnacti 3a 2018-2022 poku, JOCTiAUTH
i OCHOBHI TEHJEHIIIT, a TAKOXX MIPOAHAII3yBaTH CTPYKTYpY IPUYKH,
[0 TIPU3BOJSATH IO 1HBAJITHOCTI MITCH.

Martepianu i MmeToau. [u3aifH OCITIIKEHHS — JECKPEITUBHUIA.
[TpoBenene mocmimkeHHs nependadanro BUKOPUCTAHHS METOIIB CO-
LiaJbHOT MEANIIMHU: MEANKO-CTATUCTUYHOTO Ta CTPYKTYpPHO-JIOTiY-
HOTO aHami3zy. MatepianamMu JOCTiIKEHHS BUCTYTIHIIN CTATUCTHIHI
naHi JlepxaBHOI ciy0u ctaTucTUKN YKpaiHu. 11 oTpuMaHHs pe-
3yJIbTATIB MPOBOAMIMCS PO3PAXYHKH 3aralibHOIPUHHATHX OKA3HH-
KiB (1HBaJIiIHICTh, IHBAJIIIHM3Allis, IUTOMA Bara) Ta MPOBOIUBCS aHa-
JIi3 AMHAMIYHUX PSIIiB.

Pe3yabraTn. BeraHoBieHo, 110 POTITOM JOCIIHKYBAHOTO Iie-
piofly piBeHb iHBaJITHOCTI AUTSUOTrO HaceneHHs B [lonTaBchkiit 06-
JIaCTi BHUIIE 3a 3arajilbHOHAIIOHAJIBHUHN 1 JIUIIAETHECS BITHOCHO CTa-
M (Bix 228.28 na 10000 miteri B 2018 10 228.96 Ha 10000 miTeii B
2022). B Toii e 9ac piBeHb NMEPBUHHOI iHBAIIIU3AIII{ JTUTSIOTO Ha-
CEJICHHS 3a JIOCHITHUH TepioJ cTaB HIDKYE 3a 3arajlbHOHAIiOHANb-
HUH 1 TTOKa3aB TeHJICHIIiI0 10 3HMWKeHHs (3 23.98 Ha 10000 miteit B
2018 g0 20.57 nma 10000 giteit B 2022). 'enaepHa cTpykTypa 000X
MTOKA3HMKIB MIOKa3aja, 0 MUTOMAa Bara XJIOIMYMKIB BHIIA 3a JiBYAaT,
a TaKOX MPOCTEXYETHCS 30UTBIICHHS PiBHS MOKAa3HUKIB Cepesl XJIo-
TIIB 1 3HWKEHHS cepe niBuaT. OCHOBHUMHU IPUYUHAMH 1HBAITiTHO-
cti B IlonraBchkili 007acTi BHUCTYHAlOTh MPUPOKEHI aHOMATii
(26,26%), po3nanu ncuxiku Ta nmosediHkH (23,45%), xBopoOu eHo-
kpuHHOI cuctemi (12,99%) mo BinnoBifae CTPYKTypi NPUUMH iHBa-
migHOCTI Mo YkpaiHi. CTOCOBHO NEpBHHHOI iHBaiigu3amii OCHOB-
HUMH NpUYUHAM € posiaau ncuxiku (30,60%, criocrepiraerses mo-
CTymnoBe 30UIBIIEHHS MHUTOMOI Baru), EHJIOKPHHHI TNpoOIeMu
(18,32%) ta mpupomxeni anomanii (17,46%).

BucnoBku. [IpoTaroM AOCHTIKEHOTO TIEPiOAY CIIOCTEPIracThCs
TEHJIEHI[IsI 10 3pOCTaHHS INEPBUHHOI iHBamigHOCTI. B cTpyKTYypi
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IHBaJITHOCTI Ta TIEPBHHHOI 1HBAJIITHOCTI CIIOCTEPIra€ThCS 3017Tb-
IICHHS ITUTOMOI Bard XJIOMYHUKIB. Y CTPYKTYpi iHBaNIiAM3aMii mepre
MiCIIe MTOCITar0Th ICUXIYHI PO3JIaIH, IPUIOMY IIPOTATOM JOCIIKY-
BaHOTO MEPiOAY CIOCTEPIraeThCs TEHACHIIA 0 3pOCTaHHA, a Ha IpY-
romy wmicui B [TonTaBebkiit 06nacTi, Ha BinIMiHy Bin YKpaiHu, eHlo-
KPHHHI Tpo0IeMH.

Buxonsun 3 Takoi KapTHHU MOXHA 3pOOHUTH BHCHOBOK, IO ISt
TIOKpaIIeHHs 37I0pPOB’s NiTel HeOOX1AHO NPUIUIATH yBary MCHXO0JIo0-
TYHOMY 3/10pOB’10 JiTEll Ta MOCHIIIOBATH MPOQIIAKTHIHY CKIIaOBY
(akTOpiB pU3UKY.

Kro4oBi cj1oBa: IHBAIIIHICTD IATSYOr0 HACEJIECHHS, 1HBaIIIN-
3alist, CTPyKTypa iHBaJiHOCTI, TUTSIe HACEICHHS.

Aemop, eionosioanvnuii 3a nucmyeanusa: Maxcum B. Xopous, kagpedpa epomadcvbko2o 300pos’s 3 NiKApCbKo-

mpy0ogoio excnepmusoro I1oamascoko2o 0epacasno2o meduunoz2o yHisepcumemy, m. Illonmasa, Ykpaina

e-mail: indarion0@gmail.com

INTRODUCTION / BCTYII

According to the modern views of the
organization of health care and the principles of public
health, the well-being of society is based on the
statement that the health of a child is the highest value,
since it is a direct factor of influence on the economic,
scientific, cultural, defense potential of the country
[1]. Assessment of the level of children's health makes
it possible to get an idea of the level of general socio-
economic development, the level of the health care
system, the level of preventive work, etc. [2].

Throughout the recent history of Ukraine, the
country's health care system has experienced many
challenges caused by the socio-economic crisis in the
context of reforming the industry, the problem of
financing the medical industry and staffing problems,
the conditions of martial law, first in the East of the
country, and from 2022 - a full-fledged war, the
conditions of the COVID-19 pandemic, etc., which, in
turn, had a risky effect on the health of children [3, 4].

In recent years, there has been, on the one hand, a
gradual increase in the morbidity rate of the child
population, and on the other, a deterioration in the
general state of health caused by the influence of
many risk factors, socio-economic, environmental
and psycho-emotional factors [2, 5, 6]. Also, it is
important to remember that heredity plays a major
role in the occurrence of childhood disability [7].

Studying the prevalence of childhood disability is
an extremely important issue, as it is an important
medico-social and socio-economic problem [8, 9, 10].
Knowledge of the problem of disability is extremely
important from the perspective of public health
development, on the one hand for improving the

socio-economic adaptation of such people, and on the
other - for medical and analytical work aimed at
improving the health of the population of Ukraine [11,
12].

Aim. The purpose of this work is to analyze the
situation with children's disability in the Poltava
region for 2018-2022, to investigate its main trends,
as well as to analyze the structure of the reasons that
lead to the disability of children.

Materials and methods. The conducted research
involved the use of methods of social medicine:
medical-statistical, for working with statistical
information, and structural-logical analysis, for
forming the conclusions of the obtained calculations.
The research materials were statistical data of the
State Statistics Service of Ukraine, data of the Institute
of Demography and Social Research of the National
Academy of Sciences of Ukraine and the Poltava
Regional Center of Medical Statistics. Calculations of
generally accepted indicators (disability, primary
disability, specific gravity) and analysis of dynamic
series was carried out to obtain results. The research
design is descriptive.

Results. Analyzing the level of disability of the
child population in Ukraine, it was established that, as
a whole, the level of disability of the child population
throughout Ukraine during the studied period, the
level of disability of the child population remains
constant: from 212.78 in 2018 to 212.30 in 2022.
(Table 1).

The highest level with a tendency to increase of
the disability of the child population is observed in the
Chernihiv region: 267.41 in 2018 to 287.07 in 2022.
Further, certain territorial differences in the level of
disability are determined: in 2018, the highest
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Table 1 — Indicators of disability of the child population by regions of Ukraine in 2018 and 2022

Disability of Children
2022 2018
Children with Level per Children with | Level per 10000

disability (abs.) | 10000 children | disability (abs.) children
Ukraine 156010 212,30 161594 212,78
AR of Crimea* No data
Vinnytsia region 6134 223,81 6996 243,56
Volyn region 5498 234,59 5525 231,29
Dnipropetrovsk region 13163 235,14 13296 229,50
Donetsk region** 4674 88,30 6909 115,76
Zhytomyr region 6031 263,94 6080 253,90
Zakarpattia region 7754 268,74 6826 233,90
Zaporizhzhia region*** 4126 147,15 6929 235,74
Ivano-Frankivsk region 6944 257,53 5972 215,36
Kyiv region 8196 221,31 8581 252,16
Kirovohrad region 3885 245,99 3838 228,22
Luhansk region** 2092 86,48 2230 78,42
Lviv region 11494 241,68 11134 229,50
Mykolaiv region 4618 234,09 4990 240,95
Odesa region 9053 194,17 8389 180,06
Poltava region 5164 228,96 5331 228,28
Rivne region 6058 222,32 6734 242,31
Sumy region 3728 233,64 3805 223,52
Ternopil region 5073 267,76 4716 239,56
Kharkiv region 8544 202,85 9235 213,79
Kherson region *** 1435 75,90 3973 201,77
Khmelnitsky region 5682 249,59 5754 243,61
Cherkasy region 4787 253,94 4554 227,62
Chernivtsi region 4767 262,80 4398 238,94
Chernihiv region 4341 287,07 4321 267,41

* Temporarily occupied territory (since 2014);
** Data from the controlled territory (part of the territories under occupation since 2014);
*** Data from the controlled territory (part of the territories under occupation from 2022)
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levels were observed in Chernihiv, Zhytomyr,
Kyiv, and Khmelnytskyi regions, while in 2022
Chernihiv, Zakarpattia, Ternopil, and Zhytomyr
regions took the leading positions. The objective
assessment of the lowest levels has certain
difficulties, which is caused by the occupation of
some territories of Ukraine both since 2014 and as
a result of the armed aggression of the russian
federation in 2022. Speaking about the situation in

Kherson region 75,90 Luhansk region 78,42
Luhansk region 2022 Donetsk region 2018
Donetsk region QOdesa region
Zaporizhzhia region Kherson region
Odesa region Ukraine 1 212,78
Kharkiv region Kharkiv region ,
Ukraine 1 212,30 Ivano-Frankivsk region .
Kyiv region Sumy region
Rivne region " Cherkasy region .
Vinnytsia region Kirovohrad region
Poltava region 228,96 Poltava region 228,28
Sumy region , Dnipropetrovsk region 1
Mykolaiv region Lviv region
Volyn region Volyn region
Dnipropetrovsk region ' Zakarpattia region ’
Lviv region Zaporizhzhia region
Kirovohrad region y Chernivtsi region y
Khmelnitsky region | Ternopil region ,
Cherkasy region Mykolaiv region
Ivano-Frankivsk region y Rivne region .
Chernivtsi region . Vinnytsia region .
Zhytomyr region Khmelnitsky region
Ternopil region 1 Kyiv region 1
Zakarpattia region : Zhytomyr region y
Chernihiv region 1 287,07 Chernihiv region 1 267,41
0,00 50,00 100,00 150,00 200,00 250,00 300,00 0,00 50,00 100,00 150,00 200,00 250,00 300,00

PER 10000 CHILDREN

Below the national level @ MNational level

@ Higher than the national level

the Poltava region, it can be seen that both in 2018
and in 2022 the situation remained relatively
satisfactory and stable: the general indicator of
disability of the child population was 228.28 in
2018 and 228.96 in 2022, the indicator was
moderately higher than the national level, and in the
general rating, Poltava region took 15th position

(Fig. 1).

PER 10000 CHILDREN

Below the national level ~ ENational level — EHigher than the national level

Figure 1 — Levels of disability of the child population in 2018 and 2022

Speaking about the initially established
disability (primary disability), it can be seen that in
Ukraine this indicator remains constant during the
studied period, with a slight increase in 2022: from
21.34in 2018 to 21.93 in 2022 (Table 2).

Analyzing the picture by region, the situation
with primary disability of the child population is
somewhat different from the general indicator of
disability. If in 2018 the regions in which this
indicator was the highest were Chernihiv (25.81),
Vinnytsia (25.34), Zakarpattia (25.22), Kyiv
(24.98) and Ternopil (24.48) regions, then in 2022,
Zakarpattia (41.28), Ivano-Frankivsk (37.94),

Chernivtsi (34.07), Ternopil (29.9), and Odesa
(29.75) regions will occupy the leading positions in
terms of disability of the child population. At the
same time, in the Poltava region, a decrease in the
rate of disability of the child population can be
traced from 23.98 in 2018 (seventh position) to
20.57 in 2022 (sixteenth position). At the same
time, it should be noted that if in 2018 the indicator
was higher than the national level (23.98 in Poltava
region, 21.34 in Ukraine), then in 2022 it becomes
lower than the national level — 20.57 and 21.93,
respectively (Fig. 2).
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Table 2 — Indicators of initially established disability of the child population by regions of Ukraine in 2018

and 2022
Initially established disability
2022 2018
Children with | Level per 10000 | Children with Level per
disability (abs.) children disability (abs.) | 10000 children

Ukraine 16115 21,93 16208 21,34
AR of Crimea* No data

Vinnytsia region 495 18,06 728 25,34
Volyn region 512 21,85 538 22,52
Dnipropetrovsk region 1257 22,45 1228 21,20
Donetsk region** 89 1,68 706 11,83
Zhytomyr region 542 23,72 559 23,34
Zakarpattia region 1191 41,28 736 25,22
Zaporizhzhia region*** 469 16,73 701 23,85
Ivano-Frankivsk region 1023 37,94 635 22,90
Kyiv region 859 23,20 850 24,98
Kirovohrad region 331 20,96 373 22,18
Luhansk region** 12 0,50 250 8,79
Lviv region 1400 29,44 1130 23,29
Mykolaiv region 279 14,14 498 24,05
Odesa region 1387 29,75 919 19,73
Poltava region 464 20,57 560 23,98
Rivne region 586 21,51 666 23,96
Sumy region 286 17,92 376 22,09
Ternopil region 567 29,93 482 24,48
Kharkiv region 539 12,80 815 18,87
Kherson region *** 29 1,53 426 21,63
Khmelnitsky region 616 27,06 518 21,93
Cherkasy region 546 28,96 437 21,84
Chernivtsi region 618 34,07 430 23,36
Chernihiv region 367 24,27 417 25,81

* Temporarily occupied territory (since 2014);
** Data from the controlled territory (part of the territories under occupation since 2014);
*** Data from the controlled territory (part of the territories under occupation from 2022)
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Figure 2 — Levels of initially established disability (primary disability) of the child population in 2018 and 2022

Analyzing the dynamics of indicators of disability
and primary disability of the child population in the
Poltava region, it can be seen that a wave-like increase
in the indicator of disability of the child population in
the Poltava region (from 227.6 in 2018 to 228.96 in
2022) is observed during the studied period. At the
same time, looking at this indicator depending on

gender, a picture of an increase in the indicator can be
observed among men (251.47 in 2018 to 262.54 in
2022), while a tendency to decrease this indicator can
be observed among women (202, 24 in 2018 to 193.07
in 2022). A similar situation can be observed in
Ukraine (Table 3).

Table 3 — Dynamics of indicators of disability and primary disability of the child population in Poltava region

and Ukraine for 2018-2022

Disability
(per 10000 children)

Primary disability
(per 10000 children)

Year

Poltava Region Ukraine

Poltava Region Ukraine

Total Male | Female | Total Male | Female | Total | Male | Female | Total | Male | Female

2018 227,62 | 251,47 | 202,24 | 212,36 | 235,19 | 188,13 | 23,91 | 26,17 | 21,50 | 21,30 | 24,11 | 18,32

2019 233,29 | 258,10 | 206,88 | 216,22 | 239,80 | 190,22 | 22,20 | 24,74 | 19,51 | 21,51 | 24,76 | 18,06

2020 228,00 | 251,06 | 203,39 | 216,25 | 241,92 | 188,99 | 18,72 | 21,78 | 1546 | 17,45 | 20,23 | 14,51

2021 233,39 | 261,00 | 203,90 | 217,45 | 244,36 | 188,88 | 22,01 | 24,94 | 18,87 | 20,53 | 24,09 | 16,74

2022 228,96 | 262,54 | 193,07 | 212,30 | 241,21 | 181,59 | 20,57 | 25,75 | 15,04 | 21,93 | 26,16 | 17,44
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When analyzing the primary disability of the
child population of the Poltava region, a gradual
decrease of this indicator is noted both in general
(23.91 in 2018 to 20.57 in 2022) and depending on
gender. In Ukraine, a slightly different situation is
observed: the decrease in the level of initially
recognized as disabled is decreasing among the
female population, while among the male
population and in general, on the contrary, a non-
significant increase of this indicator can be
observed (Table 3).

Analyzing the causes of disability, it was
established that the leading positions throughout

anomalies (malformations of the circulatory
system, Down syndrome, Turner syndrome, etc),
mental and behavioral disorders (schizophrenia,
mental retardation, etc), diseases of the endocrine
system (metabolic disorders, hypothyroidism,
diabetes, etc) and central nervous system disorders
(cerebral palsy, epilepsy, etc). At the same time,
data analysis shows that the share of congenital
anomalies tends to decrease (from 28.42% in 2018
to 26.26% in 2022), and the share of mental
disorders, diseases of the endocrine system, and
disorders of the central nervous system on the
contrary, they show an upward trend (Table 4).

the studied period are occupied by congenital

Table 4 — The structure of the causes of disability of the child population for 20182022 (ranked to 2022)

2018 2019 2020 2021 2022 202.2

Ukraine
Congenital anomalies (malformations) 28,42 27,69 28,33 27,63 26,26 28,20
Mental and behavioral disorders 18,57 19,04 18,77 20,34 23,45 20,06

Diseases of the endocrine system and

L 10,86 11,23 12,02 12,65 12,99 10,65
metabolic disorders

Diseases of the central nervous system 14,03 13,86 13,50 12,91 11,56 14,71
Diseases of the ear and mastoid process 7,33 7,49 6,32 6,27 5,93 5,56
Neoplasm 4,09 3,88 4,19 4,28 4,12 3,50

Diseases of the musculoskeletal system and

S 3,77 4,18 4,06 4,27 3,85 4,46
connective tissues

Diseases of the eye and accessory apparatus 2,44 2,49 2,35 2,08 2,32 3,13
Diseases of the genitourinary system 2,06 1,99 1,97 1,98 1,96 1,73
Injuries, poisoning and others 2,19 1,90 1,95 1,65 1,51 1,47
Diseases of the circulatory system 1,50 1,44 1,44 1,33 1,41 0,89
Diseases of digestive organs 1,03 1,16 1,31 1,25 1,32 1,40
Infectious and parasitic diseases 1,35 1,38 1,42 1,22 1,18 1,47
Respiratory diseases 1,16 1,09 1,04 0,97 0,91 1,31
(l))rlszzzes of the blood and hematopoietic 0.71 0.75 0.76 0,82 0.85 0,93
Diseases of the skin and subcutaneous tissue 0,47 0,44 0,55 0,36 0,37 0,53
Total 100,0 100,0 100,0 100,0 100,0 100,0

Speaking about the initial establishment of the
disability group, the following picture can be
traced. The first position in the structure of primary
disability of the children's population is occupied
by mental disorders, and during the studied period
there is a tendency to increase their share in the
structure of disability (from 22.68% in 2018 to

30.60% in 2022). It should be noted that the level
of this problem in Poltava region is lower than in
Ukraine. The second position among the causes of
primary disability of the child population is
endocrine problems, for which a sharp increase is
observed during the studied period (from 10.54% in
2018 to 18.32% in 2022). In addition, in Poltava
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region there is an excess of the national level, where
these problems occupy only the fourth position.
The third position belongs to congenital anomalies,
which are characterized by wave-like dynamics
with a downward trend. It is interesting that the

nervous system, which during the studied period
show a downward trend, and at the level of Ukraine,
this problem occupies the second position among
the causes of disability of the children's population
(Table 5).

fourth step is occupied by diseases of the central

Table 5 — The structure of the causes of primary disability of the child population for 2018-2022 (ranked to 2022)

2018 2019 2020 2021 2022 202.2
Ukraine
Mental and behavioral disorders 22,68 22,44 24,94 24,80 30,60 33,48

Diseases of the endocrine system and
metabolic disorders

Congenital anomalies (malformations) 22,32 17,99 19,63 20,24 17,46 18,21

Diseases of the central nervous system 8,75 9,28 7,16 7,74 6,68 11,50

Diseases of the musculoskeletal system and
connective tissues

10,54 16,05 15,47 17,26 18,32 10,90

6,61 8,51 7,16 8,53 5,39 6,36

Neoplasm 6,79 6,19 9,01 6,35 5,17 3,81
Diseases of the eye and accessory apparatus 2,50 3,48 2,54 1,79 4,53 3,17
Diseases of the circulatory system 3,04 1,74 1,62 1,39 3,23 1,09
Diseases of digestive organs 1,07 1,74 2,54 1,39 1,72 1,66
Diseases of the genitourinary system 4,11 2,32 3,00 1,79 1,51 1,81
Injuries, poisoning and others 3,21 2,51 1,15 1,39 1,29 1,56
Diseases of the ear and mastoid process 3,93 3,48 3,00 3,97 1,08 2,49
Respiratory diseases 1,07 1,16 0,23 1,19 0,86 1,56
Diseases of the skin and subcutaneous tissue 0,89 0,39 0,46 0,20 0,86 1,02
Infectious and parasitic diseases 1,79 1,55 1,15 0,79 0,65 0,55
(l))rlsae:zes of the blood and hematopoietic 0.71 116 0.92 119 0.65 0,81
Total 100,0 100,0 100,0 100,0 100,0 100,0

CONCLUSIONS / BACHOBKH

According to the results of the conducted

statistical research, it was established that during the region are congenital anomalies, mental and
studied period, the level of disability of the child behavioral disorders, and diseases of the endocrine

population in the Poltava region remains system. In addition, there is a gradual increase in
approximately at the same level, moderately higher mental illnesses. In the structure of disability, the
than the national level. At the same time, the rate of first position is occupied by mental disorders, and
primary disability tends to increase. Speaking about during the period under study, there is a tendency to
the dynamics of primary disability, a decrease in the increase, and in the second position, in the Poltava
ranking position in the national ranking is noted, and region, in contrast to Ukraine, there are endocrine
the indicator becomes lower than the national one. problems.

It was determined that both in the Poltava region Based on such a picture, it can be concluded that
and in Ukraine in the structure of disability and in order to improve children's health, attention
primary disability, the specific weight of the male should be paid to the psychological health of
population is greater than that of the female children and the preventive component of risk
population. At the same time, there is an increase in factors should be strengthened.

the specific weight of boys and a decrease in girls.
The main causes of disability in the Poltava
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1.

PROSPECTS FOR FUTURE RESEARCH / HEPCHHEKTUBHU IMOJAJBIINNX TOCJTII)KEHb

Based on the obtained data, in further research, attention should be paid to the study of the problems of the
formation of children's psychological health and the identification of risk factors for somatic, and first of all,
endocrine diseases.
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ABSTRACT

S. Sreedevi
Gudikandula Krishna

Virus Research and Diagnostic
Laboratory, Kakatiya Medical College,
Warangal, Telangana, India

COINFECTION OF DENGUE AND CHIKUNGUNYA
VIRUSES: A SEROLOGICAL STUDY IN A TERTIARY
CARE HOSPITAL IN WARANGAL, TELANGANA, INDIA

Background: All around India, Dengue and Chikungunya
(CHIK) diseases seem to be rising. Aedes aegypti mosquitoes
frequently transmit the CHIK virus and Dengue virus (DENV).
Both viruses can spread together in regions where they cocirculate.

Objectives: The objective of the current investigation is to
determine the seroprevalence of coinfection with Dengue and
Chikungunya.

Methods: The present study was conducted at the Virus
Research and Diagnostic Laboratory, Kakatiya Medical College,
Warangal, Telangana, India, from January to December 2022. The
district health authority and the admitted cases provided the
samples. The patients had symptoms typical of CHIK and DEN
infections, including high fever (>39°C), chills, rashes, joint pain,
joint swelling, nausea, and headache, myalgia, and pain behind the
eyes.

Results: Between January 2022 and December 2022, a total of
4892, 3344, and 2103 hospitalised patients underwent serological
testing for the Dengue virus (DENV), the Chikungunya virus
(CHIKV), and both Dengue and Chikungunya virus for co-
infection, respectively. IgM Capture ELISA was used for all tests.
153 (7.8%) of the cases had both Dengue virus (DENV) and
Chikungunya virus IgM positivity. (CHIKV). Dengue virus
(DENV) monoinfection, or 703 (14.3%), denotes the presence of
Dengue virus. 313 (9.3%) individuals tested positive for the
Chikungunya virus, or mono-infected with the virus (CHIKV).
Chikungunya IgM, Dengue IgM, and Co-infection

Conclusion: Dengue and Chikungunya virus co-infections are
clinically more serious than a single infection. However, in
endemic regions, particularly during the monsoon season,
clinically suspected cases should be tested for both viruses. To
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determine the severity and clinical result of co-infection, more
thorough investigations are needed to analyse the pathophysiology
and complications of co-infection.

Keywords: Coinfection, Dengue, Chikungunya, ELISA.
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INTRODUCTION / BCTYII

Dengue virus (DENV) causes dengue, an
important neglected tropical disease, and belongs to
the family Flaviviridae, genus Flavivirus [1]. More
importantly, it has been categorized as a “neglected
tropical disease” [2]. They are both single-stranded,
positive-sense RNA viruses called Dengue virus
(DENV) and Chikungunya virus (CHIKV). DENV
is a member of the genus Flavivirus, which has 5
recognised serotypes, and the family Flaviviridae.
(DENV1-5). There are three recognised strains of
the Togaviridae family member CHIKV (Asian-
West African; East-Central; South African) [3].
Temperature, humidity, and rainfall are examples
of environmental variables that may have an impact
on the vector mosquito population. contribute to the
rise  in cases of  dengue. Additionally,
socioeconomic variables like age, sex, and
race/ethnicity have been linked to a risk of DENV
infections [4].

Each virus genome will be approximately 11 kb
in length [5], three structural genes (C, prM, and E)
encodes the DENV and seven non-structural (NS1,
NS2B, NS3, NS4A, NS4B, and NS5) proteins [6].
Three structural genes (C, E1, and E2) encodes
CHIKV and four nonstructural (nsP1-4) proteins
[3]- Both DENV and CHICKYV are arthropod-borne
viruses (arboviruses) sharing a common vector:
mosquitos of the Aedes genus, specifically A.
aegyptiand A. albopictus [7]. Dengue is divided
into two categories by WHO: Dengue (with or
without warning signs) and severe Dengue [8].
Dengue has been known to exist in India for more
than two centuries, but in recent years, the disease's
epidemiology has undergone a significant
transformation, with larger and more regular
outbreaks being documented in both urban and
rural areas. [9-11]. The co-circulation of four
Dengue serotypes was first observed in Delhi in
2003, and despite a lack of regular virologic
surveillance, each serotype has since been isolated
from separate outbreaks in different countries [12—
13]. Although there has been an increase in the

proportion of severe cases, the majority of instances
of the disease are still non-severe [14]. There is also
doubt about the true disease burden, despite recent
research findings that Dengue is likely to occur
across the majority of the Indian subcontinent [15—
16] and that only a small percentage of clinically
evident cases are diagnosed and reported [17]. The
amount of transmission at the population level has
not been extensively studied in epidemiological
investigations. The first Chikungunya outbreaks in
India occurred in 1963, and further outbreaks
occurred in a number of Indian states throughout
the 1960s and early 1970s [18]. After appearing to
have been absent for more than 30 years, the
disease returned to Andhra Pradesh in late 2005.
Throughout 2006, it expanded to other states in
central and southern India. Observation based on
emergency clinic reports for illnesses like Dengue
and Chikungunya, where the extent of
asymptomatic and mild infections varies, can be
misleading and may not reflect the true degree of
transmission.

Multiple outbreaks of Dengue have been
reported throughout the country. As per the
National Vector Borne Disease Control Programme
(NVBDCP), by October 2022, >0.7 million
(including 0.2 million in 2018-19) DENV and
58,000 (including 22,000 in 2018-19) CHKIV
cases were documented in India [19-20].

Additionally, it is often impossible to
differentiate between dengue, Chikungunya, and
other febrile illnesses without a sufficient amount
of serologic and virologic tests. As a result,
observational data may be dependent on significant
revealing predispositions in environments where
such tests are not standard procedure.
Seroprevalence investigations are anticipated to
accurately assess and describe the level of
transmission in such situations.

Both viruses circulate in similar geographic
regions. In non-endemic regions, travel-related
infections are a significant thought for patients with
a new travel history who present with fever.
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Simultaneous disease with both infections, sent
from either two different mosquitos or one dually
tainted mosquito, is possible. For DENV,
transmission has also been accounted for to happen
by means of contaminated blood items, organ
donation, and prenatal and/ or perinatal vertical
transmission.

This study sought to ascertain the
seroprevalence of acute Dengue and Chikungunya
virus infections, as well as their co-infection,
among patients presenting with clinical symptoms
in Warangal, Telangana India because there is a
lack of information about the co-infection of DENV
and CHIKYV in this area.

Material and Methods

The study was carried out in Viral Research and
Diagnostic Laboratory (VRDL) Kakatiya Medical
College, Warangal, Telangana. The district health
authority and the admitted cases provided the
samples. The patients had symptoms typical of
CHIK and DEN infections, including high fever
(>39°C), chills, rashes, joint pain, joint swelling,
nausea, and headache, myalgia, and pain behind the
eyes. Only those patients who tested positive for
CHIKYV and in whom the primary cause of stomach
discomfort was DENV infection experienced
severe arthralgia and joint edema. Laboratory
request forms contain information about the
patient's demographics, medical history, and
pertinent clinical investigations (haematological
and biochemical). A simple vacutainer was used to
collect 5 ml of blood that was drawn aseptically by
venipuncture, left to clot at room temperature, and
then centrifuged for 10 minutes at 2000 rpm. After
centrifugation, the separated sera were aliquoted
into sterile 1.5 ml storage vials. To identify the
existence of immunoglobulin M (IgM) antibodies
against CHIK, DENV, and co-infection
independently, all samples underwent an ELISA
test (enzyme-linked immunosorbent assay). IgM
Catch ELISA Manufacturer: National Institute of
Virology, Pune performed each test. A specific IgM
Catch ELISA for both infections—Chikungunya
and dengue—was used to define coinfection. For
further treatment and the implementation of
preventive measures, online reports of the results
were sent to the relevant District and State health
authorities on a daily, weekly, and monthly basis in
the format of the Integrated Disease Surveillance
Project (IDSP). All the data was also uploaded to
the National Institute of Epidemiology (NIE)
portal.

The entire data were entered and cleaned in MS

Excel before its statistical analysis. All the results
are shown in tabular and graphical format.

Results

During January 2022 and December 2022, a total
of 4892, 3344, and 2103 hospitalised patients
underwent serological testing for the Dengue virus
(DENV), the Chikungunya virus (CHIKV), and both
Dengue and Chikungunya virus for co-infection,
respectively. IgM Capture ELISA was used for all
tests. 153 (7.8%) of the cases had both Dengue virus
(DENV) and Chikungunya virus IgM positivity.
(CHIKV). Dengue virus (DENV) monoinfection, or
703 (14.3%), denotes the presence of Dengue virus.
313 (9.3%) individuals tested positive for the
Chikungunya virus, or mono-infected with the virus
(CHIKV). Results of Chikungunya, Dengue, and Co
infections are displayed in Figure 1. In Dengue
majority of the cases were from the age group of 0—
10 years (26.95%) followed by 11-20 years
(17.40%). In case of Chikungunya majority of the
cases were from the age group of 0-10 years
(32.69%) followed by 11-20 years (23.45%) Figure
2 and 3. In Dengue a seasonal peak was seen in the
months of August to December. In case of
Chikungunya seasonal peak was seen in the months
of August to December. Of the total number of
affected cases, in Dengue 2109(50.34%) were males
and 2080 (49.65) % were females. In case of
Chikungunya of the total number of affected cases
1801 (59.41%) were males and 1901 (62.71) % were
females.

Discussion

Dengue virus (DENV) and Chikungunya virus
are mostly spread by the mosquito species Aedes
aegypti and Aedes albopictus. (CHIKV). Both
viruses can spread infection to vulnerable people as
co-infections following a mosquito bite since they
are frequently present in the insect at the same time.
Because the two diseases are hard to distinguish
from one another, their symptoms frequently
overlap. Common clinical manifestations of Dengue
and Chikungunya viral infections include high-grade
fever, headache, nausea, rashes, and bodily pain. The
most noticeable symptom of Chikungunya infection
is the excruciating joint pain, which can occasionally
last for several months to a year. The neurological
and ocular symptoms of a severe Chikungunya virus
infection. Thus, while Dengue fever can cause
serious consequences, including death,
Chikungunya viral infection is typically not lethal.
Therefore, a sickness with overlapping symptoms
could develop as a result of co-infection with the two
viruses.
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IgM Capture ELISA was used for all tests. 153
(7.8%) of the cases had both Dengue virus (DENV)
and Chikungunya virus IgM positivity. (CHIKV).
Dengue virus (DENV) monoinfection, or 703
(14.3%), denotes the presence of Dengue virus. 313
(9.3%) individuals tested positive for the
Chikungunya virus, or mono-infected with the
virus (CHIKV). In another similar study conducted
by Bodani et al 2023 DENV cases (79.5%) were
more outnumbered than CHIKV (5.7%), and the
co-infection of DENV-CHIKV was 1.4%. Another
similar studies were reported from North-west,
North, North-East, and central India. A comparison
of these studies is given in Table 1.

The number of cases rises during and after the
monsoon season because higher humidity extends

mosquito life spans and warmer temperatures reduce
extrinsic incubation time [29]. Previous research
from India had noted a rise in cases throughout the
monsoon season, with the biggest numbers occurring
in various months [30-32]. In this study, the peak
monsoon month for Dengue was November. In this
study, the peak monsoon month for Chikungunya
was September. Compared to 2.7% in a study by
Kalawat et al., co-infection with Dengue and
Chikungunya was discovered in 7.84% of cases in
our investigation [33]. A Similar study conducted by
Singh et al 2018 [34] in their study November was
peak among the monsoon months. The number of
instances increased from August to December while
decreasing from January to June. Most studies
observed this type of seasonal change because
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Table 1 — Comparison of different North, northeast, and central India studies on DENV, CHIKV, and co-

infection

Studies DENV (%) CHIKYV (%) Co-infection (%)

Kaur et al. [21] 68.9 34.0 9.5
Raina et al. [22] 7.8 0.6 6.2
Hisamuddin et al. [23] 40.0 40.0 9.0
Singh et al. [24] 84.2 4.9 10.7
Zelaya et al. [25] 49.0 29.0 10.0
Chahar et al. [26] 69.5 24.6 8.6
Prasad et al. [27] 75.0 6.0 19.0
Shrinet et al. [28] 20.7 28.3 22.6
Present Study 14.3 9.3 7.8

during the beginning of the rainy season, when
infected vector mosquitoes are more prevalent
because higher humidity lengthens their life span
and higher temperatures decrease the extrinsic
incubation time, transmission intensifies. The age
range 0-10 years was the most afflicted, while
older adults >81 years had a reduced incidence of
cases in our study. Males were more likely to
contract Dengue than females, although females
were more likely to contract Chikungunya. This
study's primary objective is to compare the
serological results of Dengue and Chikungunya
cases to those from earlier reference studies. A
similar study was conducted by Bodani et al 2023

CONCLUSIONS / BACHOBKH

Dengue and Chikungunya virus co-infections
are clinically more serious than a single infection.
However, in endemic regions, particularly during
the monsoon season, clinically suspected cases
should be tested for both viruses. To determine the
severity and clinical result of co-infection, more

in case of gender distribution the male female ratio
was higher in Clusters 1 and 4. Males have
outnumbered females [35]. Another similar study
by Oscar M. Vidal was done in 2020, in which
Males were more likely to contract Dengue than
females, although females were more likely to
contract Chikungunya [36]. Many recent studies
reported coinfection is associated with clinically
severe disease leading to high mortality compared
with Mon infection [37]. Therefore, further studies
involving larger sample sizes in endemic areas are
needed to better understand the clinical and
biochemical profile in dual viral infections.

thorough investigations are needed to analyse the
pathophysiology and complications of co-infection.
This would make it easier to determine the true cost
of coinfection with Dengue and Chikungunya.
Effective and timely management can help predict
epidemics and contain them.

PROSPECTS FOR FUTURE RESEARCH / TEPCIHHEKTUBHU NMOJAJBIINX JOCJIIXEHb

In order to effectively manage Dengue vector
mosquitoes, it is necessary to use chemical,
biological, and ecological methods of management.
To slow the spread of Dengue, focus on areas where
people and mosquitoes come into close contact
with one another. It has been demonstrated that the
number of people infected with Dengue virus may
be decreased through the use of insecticide—treated
curtains and novel mosquito traps. Surveillance is
an additional constituent for the prevention of
dengue, as it furnishes the requisite data for

evaluating the level of risk and directing the
programme. The gathering of information
concerning the DENV serotypes or genetic
sequences of people who are infected with the
virus, as well as the association between mild or
severe illness either as a result of a primary
infection or a secondary infection and the prevalent
serotype in areas experiencing an epidemic, is
necessary to forecast the epidemiological trends.
Chikungunya outbreaks are notoriously difficult to
forecast, both in terms of whether or not they will
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happen and when they will. Although the
development of new Chikungunya vaccines
appears promising for controlling the disease,
several hindrances must be overcome before they
can be commercialised. The rapid proliferation of
dengue, Chikungunya, and Zika viruses in recent
times underscores the pressing necessity to

discover scalable and economical methods for
controlling Aedes aegypti. The widespread
emergence of DENV and exponential increase in
CHIK cases warrant the need for more effective
surveillance to monitor the spread of these deadly
arboviruses so that timely control strategies can be
implemented.
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ANALYSIS OF PERIODONTAL TISSUE STATUS OVER
TIME DURING THE LOCAL TREATMENT OF PATIENTS
WITH GENERALIZED PERIODONTITIS

The objectives of the study was to evaluate the changes in the
special indicators of periodontal tissue damage during the local
treatment among patients with generalized periodontitis.

Materials and methods. At private medical institution
specialized in periodontal treatment, 30 patients (15 men and 15
women, aged 40.23 + 8.76 years (M = 39.00)) with generalized
periodontitis were treated according to the standard treatment
protocol. Protocol included ultrasonic removal of tartar and other
dental sediments, segmental subgingival scaling, air-abrasive
polishing and giving recommendations on hygienic care of the oral
cavity. All patients obtained the control of the maximum depth of
periodontal pockets, the level of the indices of PMA, CPITN and
Green-Vermilion (OHI-S) on at the start of treatment, after 6 months
and one year later during follow-up.

Results. Periodical observation and clinical examination showed
a partial restoration of the marginal periodontium (gingival)
attachment among patients — that was observed by periodontal
pocket depth decrease from 9.60 + 2.07 (M = 10.00) mm to 7.23 +
1.40 (M = 7.00) mm after 6 months, and to 4.98 + 0, 88 (M = 5.00)
mm a year after the start of treatment. The reduction of the indicator
was 4.63 + 1.43 (M = 4.50) mm. Amnog males recovery took place
more intensively which was statistically significant. Initially, PMA
index level was 66.38 + 13.71 (M = 67.50)%, six months later —
32.63+ 7.48 (M = 32.50)%. A year later — 28.90 + 8.10 (M =
28.00)%. The reduction of the PMA index was 37.48 = 9.05 (M =
37.00)%. At the end of the observation period, the reduction in the
level of periodontal tissue inflammation among males was 1.2 times
more intense than among females which was statistically significant
to. At the beginning of observation, the CPITN index was 5.21 +0.95
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(M = 5.00) with a range of 3.30 to 6.90. After six months — 2.63 =
0.69 (M = 2.40), after a year — 2.63 = 0.71 (M = 2.55). Reduction of
the CPITN index was 2.59 + 0.48 (M = 2.50), no gender difference
was found. At the beginning of the observation, the OHI-S level was
4.40 + 0.54 (M = 4.45) and the range was from 3.00 to 5.60. Six
months later — 1.80 = 0.40 (M = 1.80), one year later — 1.79 + 0.41
(M = 1.80). The index reduction was 2.62 + 0.48 (M = 2.45), no
differences were found among patients of different sexes.

Conclusions. The obtained data indicate uneven effectiveness of
local treatment of generalized periodontitis, which includes
influence on local factors of disease development. The results
suggest a faster recovery of the attachment of the marginal
periodontium and a decrease in the intensity of inflammation among
male patients and the probable presence of higher physiological
reserves of periodontal tissue repair.

Key words: dentistry, periodontium, inflammation, treatment,
changes over time.
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AHAJII3 CTAHY TKAHHUH ITAPOJOHTY B JUHAMIII
mra YAC MICHEBOI'O JIIKYBAHHSA ITALIEHTIB
3 I'EHEPAJII3OBAHUM ITAPOJOHTUTOM

MeTa q0CTiZKEHHS: OL[IHUTH JUHAMIKY OKPEMHX IOKa3HUKIB
YpaXXCHHS TKaHUH IAPOJOHTY TMiJ 4Yac MICIIEBOrO JIiKYBaHHS
TIAITIE€HTIB, SIKi CTPaXKAAI0Th Ha TCHEPAi30BaHUH MapOJOHTHT.

Marepiann Ta wMeromm. Ha 06a3i cnoemiamizoBaHOro Ha
MapOIOHTONOTIYHOMY JIIKYBaHHI NPHBAaTHOTO MEAWYHOTO 3aKiIany
Oyo poseneHo TikyBaHH: 30 mamieHTiB (15 90I0BIKiB Ta 15 XKIHOK,
BikoM 40,23+ 8,76 poky (M = 39,00) 3 reHepami30BaHUM
NapoOJAOHTUTOM 32 CTaHJAPTHOIO CXEMOIO, sika BKJIOYaia B cebe
yIbTPa3BYKOBE 3HATTS 3yOHMX HallapyBaHb, IOCErMEHTHH
HiJ’SICEHHUI  CKEMIIIHT, TOBITPsSHO-a0pa3uBHE NONIpYBaHHS Ta
1010 JorisiLy  3a

MOPOXXHUHOI POTa. Y BCIX MAI[iEHTIB OyJI0O MPOBEICHO KOHTPOJb

HAAHHS  PCKOMEHMIAIlii riri€eHIYHOTO
MaKCHUMAaJIbHOI TTTHOWHY MapOJAOHTAIbHUX KHIICHb, PIBHS 1HACKCIB
I[IMA, BusnaueHo CPITN Ta I'pin—Bepminsona (OHI-S) Ha movatky
JKyBaHHSA, yepe3 6 Mic Ta depes3 pik.

Pesyabratn.  Cnocrepiraiocs BiJTHOBJICHHS

MIPUKPIIUIEHHS MapriHAJIBHOTO MApPOAOHTY y BHUIVIAAI 3MEHIICHHS

YaCTKOBE

cepeHboi MaKCHMaldbHOI TIUOWMHM TApOJOHTAILHUX KHIIEHb i3
9,60 + 2,07 (M = 10,00) mm 5o 7,23 £ 1,40 (M = 7,00) mm yepe3 6
MicamiB, i g0 4,98 + 0,88 (M = 5,00) MM gepe3 pik micis MOYaTKy
nmikyBaHHA. Penmykmist moxasHumka crtaHoBwia 4,63+ 1,43 (M =
4,50) MM. VY 40JIOBIKiB BiTHOBJIEHHS IIPOXOAMIIO OLIBII IHTEHCUBHO,
1o OyJ1o cTatucTHyHO BiporiaHo. [lepsunHo, [IMA cknanas 66,38 +
13,71 (M = 67,50) %, uepes niB poky — 32,63 + 7,48 (M = 32,50) %.
Yepes pik — 28,90+ 8,10 (M = 28,00) %. Penyxuis noka3HHKa
cranopmna 37,48+9,05 (M = 37,00)%. B kiHui mnepiogy
CIIOCTEPE)KEHHSI 3HW)KEHHS PIiBHS 3alajeHHs. TKaHHH NapoJOHTY Y
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40JIOBiKiB OyJi0o B 1,2 pa3a iHTEHCHBHIIIUM, IO OYJI0 CTATUCTHYHO
BiporizHo. CPITN Ha mouyaTKy CrIoCTepekeHHs AOpiBHIOBaB 5,21 +
0,95 (M = 5,00), a miama3on 0yB Bix 3,30 mo 6,90. Uepes miB poky —
2,63 £0,69 (M =2,40), guepes pik — 2,63 £0,71 (M = 2,55). Penyxuis
ingekcy CPITN cranoBuna 2,59 + 0,48 (M = 2,50), pi3Huii 3a
cTaTTiI0O He Oyno BusBIeHO. Ha mowarky crocrepeskeHHs piBEHb
OHI-S oyB 4,40 = 0,54 (M = 4,45), a niana3on OyB Bix 3,00 10 5,60.
Yepes niB poky — 1,80 + 0,40 (M = 1,80), uepes pik — 1,79 + 0,41 (M
= 1,80). Pemykis ingexcy craHoBuia 2,62 + 0,48 (M = 2,45),
BIIMIHHOCTEH y Mali€HTIB pi3HOI cTaTi He OyJI0 BUABJICHO.

BucHoBku. OtpuMani maHi BKa3ylOTh Ha HEpPIBHOMIpHY
e(eKTUBHICTh MICIIEBOTO JKyBaHHSA TeHepali30BaHOTO
MIAPOIOHTHUTY y MAIIEHTIB, SIKE BKIIIOYA€E BIUIMB HA MicueBi (hakTopu
PO3BUTKY 3aXBOPIOBAaHHS. Pe3ybTaTH HABOIATH HA BUCHOBOK IIJOZI0
LIBUIIIOTO BiTHOBJICHHS MPUKPIIJIEHHS MapTriHAIBHOTO MapoIOHTY
Ta 3MEHIUICHHS IHTEHCUBHOCTI 3alaJieHHs y MAali€HTIB YOJIOBIYOi
CTaTi Ta 110/JJ0 KMOBIpHOT HasBHOCTI BULIMX (hi310JOTIYHUX pe3epBiB
penapanii TKaHWH MapOIOHTY.

KiarouoBi cjoBa: croMarojioris, MapoJOHT, 3amajcHHS,
JKyBaHHS, THHAMIKA.

Aemop, gionogioanvnuii 3a aucmysanna: Opiti Mouanos, kagedpa xipypeiunoi cmomamonozii ma KiiHiuHux
oucyunanin, [BH3 « Yoiczopoocvkuil nayionanvhui yuigepcumemy, Yoczopoo, Ykpaina

e-mail: yuriy.mochalov@uzhnu.edu.ua

INTRODUCTION / BCTYII

XpoHiUHI  3amanbHO-TUCTPOQIUHI  YpaKeHHS
TKaHWH TAPOJOHTY € IMIMPOKO PO3MOBCIOKCHUMH
3aXBOPIOBaHHAM B YKpaiHi Ta CBITi, BOHH 9YacTO
NpU3BOJATH JI0 BTpaTH 3y0iB Yy MepeBaxkHO
Npane3JaTHOro HACEJeHHS Ta MOXYTh Bi4yTHO
3HW)KYBAaTH DIBEHb SIKOCTI JKUTTS y XBOpHX. B
emiiemMiosorii BOHM MOCIAAI0Th IPyre Micle cepen
CTOMATOJIOTIYHUX 3aXBOPIOBaHb, Maibke TOpsa i3
KapiecoM Ta YCKJIAIHEHHAMH OCTaHHBOTO —
BpakaroTh moHax 85,00 % HaceneHHs Kkpainm. B
Cy4acHHX YMOBaX XpOHIYHMH T€Hepasli30BaHUH
MapOIOHTHT, HaUIOIMpeHima y CBITI
MapoJIOHTONATIsl, HAJIEKHUThH A0 MPOBIAHUX HMPUIUH
BTpaTh 3y0iB y  TalLl€HTIB  MOJOJOrO i
Npane3JaTHoro BiKy, B YOMY HaBiThb BHUIIEpEIKae
Kapiec 3y0iB Ta foro yckmanHenus [1-4].

3a gammmum  BOQO3, mommpeHicTh 03HAK
YpaXeHHS TKAaHWH TAapoAOHTY (KPOBOTOUYMBICTH
SCeH, HasIBHICTh 3yOHOT0 KaMEHIO, HapOAOHTAILHUX
KHIICHb TIHOWHOW 4—5 MM) B 0ci0 BikoM 35-44
pokiB nocsirae 80,00 % i Oinblue, cepen HaceNeHHS
BikoM Bif 45 pokiB moHas 95,00 % crpaxxaaroTh Ha
3aXBOPIOBaHHS IAPOJOHTY. 3arajoM, MOBHICTIO
3I0POBHHA MapOIOHT MOKHA BHSABHUTH TiNbKkH y 2,0—
10,0 % macenenus. Idmn JocHigKeHHS IOKa3alH,
110 MAPOJIOHTUT BAXKKOTO CTYIIEHS 3yCTPIiYaloThCs y
5,00-25,00 % mopocioro HaceaeHHs, CePeIHLOTO

cryneast — y 30,00-45,00 % i timeku 2,00-8,00 %
HACEJICHHS MaOTh 37I0POBUil MApOJOHT Y Billi 3545
pokiB. IlamieHTH 3 XpOHIYHMM T'eHEpaTi30BaHUM
NapoJAOHTUTOM HaWYacTille 3ycTpiYaloThCs Ha
KIIHIYHOMY  mpuifomi, oco0imBO B  Tepioa
3aroctpenHs xsopobu [5-10].

Ha cporoai 3arajgpHO y3ro/KeHOI0 TaKTHKOIO i
CTpAaTeTi€r0 JIIKyBaHHA MAIl€HTIB i3 MAPOJOHTUTOM
y CBITI BH3HaHO KOMIUIEKCHE JiKyBaHHsA. CydacHi
KOHIIETTIT JKyBaHHS XPOHIYHOTO
TEHEPAJIi30BAHOTO  TAPOJOHTHTY MependavyaoTh
3aCTOCYBaHHS KOMILIEKCY TeparneBTHYHHX,
OPTONEANYHUX, XIPYpriYHUX 1 OPTOJOHTHYHUX
METO/IiB JIIKYBaHHSI, i IOBOJIi YacTo 1X e(eKTHUBHICTh
e cymuipaoo [1, 3]. Ictopuuno, mepmri MeTomu
JIKyBaHHS ~ 3aXBOPIOBaHb  IapoJIOHTY  OyiH
3alpoINOHOBaHI MOHAA 4 THC. POKIB TOMY, i BOHH
OXOILTIOBAITM BUIAJICHHS PyXOMHUX 3y0iB Ta 00pOOKY
MapriHaJIbHOTO  MAapOJOHTY  Pi3HOMaHITHUMH
cyocranuisimu. [lepmni cipobu BuIaneHHs 3yOHMX
HalmlapyBaHb Ta HamaraHHs 30epertu 3yOum
BUKOHYBajucs Onu3pko | THC. pOKIB TOMY.
MaxkcumansHO HaOIMKEHI O CyYaCHHUX MPHUHITUIH
00po0KM KOopeHiB 3y0iB i3 BUIATIEHHSIM Pi3HUX BUJIB
3yOHMX HamiapyBaHb OyiaM  po3pobieHi Ta
cucremarn3zoBasi J. M. Riggs B 1876 p. Hactymauit
OypxJMBHH  eralm  PO3BUTKY  HapOJOHTOJIOTIT
BinOyBcss B 40-x pokax XX cromitTs, Konm Oynu
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BIIOCKOHAJICHI Ta BIIPOBAKEHI B KJIIHIYHY TPAKTHKY
«pe3eKUiiHI» arpecuBHI METOAMKH XipypridHOTO
JKyBaHHSA TKaHUH maponoHTy. Ha wmexi 1970-
80 pp. BiAMOBITHO 10 HAKOMIIMYEHHS BiZIOMOCTEH IIPO
€TIOJIOTIO 1 MaToreHe3 MapoJOHTOIATIH B KIIIHIYHY
MPakTUKy  OyJ0  BIOPOBAJXKCHO  KOMOIHOBaHI
METOJIMKH JIKYBaHHS 3 €JIEMEHTaMH €TIOTPOITHOTO i
MaTOTeHETMYHOT0, 1  3a3HaYCHUH  HampsIMOK
MPOJIOBXKYE PO3podIIsTHCs i B Hanni wacu [11-15].
Ha cporozHi, OCHOBHOIO METOIO JIIKyBaHHS IPH
YPaXEHHSAX TKaHUH NMApOJOHTY € MOBHE YCYHEHHS
3araneHHs, BiJHOBICHHSI HOPMAaJbHOI aHATOMIYHOI
CTPYKTYpH i Qi3ionoriyanx (HyHKIiH TKaHUH. K10
3 ONIAy HAa BHPAKCHHH piBeHb pPYyHHYyBaHHA
KICTKOBOI TKQHMHH IIbOTO HE BJAETHCS JIOCSATHYTH,
TO METOI0 € cTaliii3aiis MpoIecy Ta CTBOPECHHS
YMOB ISl TIATPUMKH TiTi€HH TOPOXHUHH PpOTa.
Takox CTpaTeriyHO0 LILIIO € TpUBala MiITPUMKA
JOCATHYTOTO pe3ynbTaTy JikyBaus [15]. Ilimi
JIKyBaHHS JOCATAIOTHCS [IUITXOM BUKOHAHHS TaKUX
KIIHIYHUX 3a7a4: MITPUMKA 33J0BUTBHOI TiTi€HH
MOPOXKHMHM pOTAa 1 CTBOPEHHS Ml LBOTO
NPUIHATHAX yYMOB; YCYHEHHS OOJII0; NMPHUITMHEHHS
3araieHHs; HOpMaJTi3allis MikpoOiomy;
VOOBUIBHEHHS  pe30opOmii  KiCTKOBOI  TKaHUHH;
3MeHIIeHHs (a B igeami —  yCyHEHH:)
MapoJOHTANBHOT KHIIEHI; 3MEHIICHHS PYyXJIUBOCTI
3y0a; BIJHOBJCHHS ONTHMAaJbHUX OKIIIO3IHHUX
CHIBBIZHOIIICHB,  BIAHOBJICHHS  (Pi310JOTIYHOTO
KOHTYpY SICEHHOTO Kparo; BIJIHOBJIEHHS M’ SIKHX
TKQaHWH TAPOJIOHTY; 3amoOiraHHs penuIuBaM
3amayieHHs i BTpaTi 3yOiB. Penykumis KIiHIYHEX Ta
JTa0OpaTOPHUX MICHEBHX O3HAK YPaXEHHsS TKaHWH
MapoJOHTYy MOXXe OyTH BigHECeHa 0 KpHUTEpiiB
e(peKTUBHOCTI ~ Ta  YCHIMIHOCTI  JIIKyBaHHS,
BIZIHOBJICHHSl ypaKEHHUX TKAaHUH, & TaKOX MOXKe
OyTM BHU3Ha4YeHa SK O3HAKa KOMIUIAEHTHOCTI
nami€eHra JI0 3aCTOCOBAHOTO KOMILIEKCY
JIKyBaJIbHUX BIUIMBIB. Haiirpocrinie taky quHaMiKy
MOJKHA BiJICTEXKYyBaTH 3a 3MiHAMH KJIIHIYHUX O3HAK
MATOJIOTIYHOTO Tpoliecy (IHTEHCHBHOCTI 3amajJcHHS
TKaHWH, TJIMOMHA TATOJIOTIYHOI MapoJOHTAILHOT
KUILICHI, pIBEHb IATOJNOTIYHOI pPyXOMOCTi 3yOiB,
piBeHp 1 cCTaH TPUKPIIUIEHHS MAapriHaJBHOTO
MapoIOHTy, KPOBOTOYMBICTH, apXiTeKkTypa Ta
BiIHOCHHH 00’€M MDK3YOHHMX COCOYKIB Ta iH.),
3MiHAMH TIOKAa3HMKIB Tiri€HIYHUX IHAEKCIB Ta
iHEKCIB YPasKEeHHs TKaHWUH HapOJOHTY.
JlomaTkoBUMU Ta OLIBII 00’ €EKTUBHUMH
MOKa3HUKaMHW MOXYTb OyTH BH3Ha4deHi JlaHi
JIOZIATKOBUX Ta Ja0OPaTOPHUX KIIHIYHUX METOIIB
JIOCITIIPKEHHS — 010MIKpOCKOIIisl TKAHHUH ITapOJIOHTY,
peonapopoHTorpadis, peHTreHorpadis abo

KOHYCHO-TIpOMEHEBa KOMIT oTepHa Tomorpadis 3
BU3HAYCHHSM yMOBHOi  IIUIBHOCTI  KiCTKOBOI
TKaHUHH (B OJUHHUINIX XayHCQTbAa), IUTONOTIYHI
JOCIIKEHHST BMICTY TMapoOIOHTANBHOI KHIIEHI Ta
SICEHHOT piauHy, Giomcis TKaHWH 3
IMYHOTICTOXIMIYHUMU
0aKTepioNOTiyHi JOCHIKEHHS JIOKYCY 3amajieHHs
abo [1JIP-ineHTHdikamis NapoJOHTONATOTEHIB,
BHU3HAYEHHS JIOKAJIILHOT'O PIBHS MpO3alaJbHUX Ta

IOCIIIKEHHSIMH,

MpOTH3aMaJbHUX [HTOKiHIB Ta iH. [16-19]. 3
OTJSIIy Ha MyJIbTH(QAKTOpIaTbHHHA  XapakTep
eTioJyiorii Ta CKJIAIHWM IMATOTEHE3 3alajJbHUX Ta
TUCTPOQIYHUX 3aXBOPIOBAHb IMAPOJOHTY, PI3HHU
3araJlbHOCOMaTHYHNH  (OH  PO3BUTKY  TaKUX
IpPOIECIiB Ta piBEHb CIIBIpaIl IMami€HTa B XOIi
KOMIIJIEKCHOTO IapOJIOHTOJIOTIYHOTO JIIKYBaHHS,
JMHaMIKa O/ly’KaHHA, e(EeKTHBHICTh Ta
COPUHAHATIMBICT MaIli€EHTa O OOpaHUX METOIHMK
JIKYBaHHS MOK€ 3HAYHO BiJIPi3HATHUCH.

MeTta [AOCTiIKEHHSI — OIIHUTH JIUHAMIKY
OKpEeMHX MOKa3HUKIB YpaXeHHs TKaHIH NapOJOHTY
IIiJ] 9ac JTIKyBaHHS B MAIi€HTIB, SKi CTPAXXIAIOTh HA
TeHEepali30BaHUI MAPOTOHTHT.

Marepiaau Ta meToau

Baszoro JOCITJIKSHHSI BHUCTYIIUB
CTOMATOJIOTIYHUI 3aKian oxopoHu 3mopos’st TOB
«Ilepio-Llentp» (M. KuiB). Bei nauienty, siki Oymu
3aydeHi [0 TPOBEIACHHS OCTIIKCHb OyJH
HalieHTaMy 3aKiany, sKi 3BepTAINCS MO MEJUYHY
JOTIOMOTY, BOHHA  JOOPOBUIBHO  MiAMMCYBAaJH
MmoiHpOpPMOBaHy 3roJly Ta HaJaBaJld 3roAy Ha
BHKOPHCTAHHS 3HeocoOeHoi iHdopMallii moao ix
JKYBaHHS B 3aKJIafl y IbOMY IOCTiDKeHHI. ['pyma
marieHTiB  HapaxoByBama 30  mamieHTiB  3i
BCTaHOBJICHUM JIiarHo30M reHepallizoBaHui
HNapoOJOHTUT (32 CTAaTeBOI O3HAKOK MiJrpyrna
posnozimsutacs mopiBHy). CepenHiii BiK CTaHOBHB
40,23 £ 8,76 poky (M = 39,00), minimanbauii — 21
piK, MaKcUMalbHUH — 65 pOKiB. Y KIHOK cepeaHii
Bik cranoBuB 40,05+ 10,38 poky (M = 40,00),
MiHIMaIEHUH Bik OyB 21 pik Ta MakcuMalsHUH — 61
pik. Y d4OJOBIKIB cepenHiil BiK mamieHTa B TpyIi
nocmipkenHss craHoBuB 40,38 = 7,29 poky (M =
39,00); wmiHiManbHMIT Bk  OyB 24  poOKH,
MaKCUMallbHUH — 65 pokiB. Y marjiedTtiB Oymo
BHBYCHO Ta IPOAHATI30BAHO MEpeNiK CKapr IpH
mepmoMy orisimi. Takok y mamieHTiB  Oyio
BUMIPSTHO MakCHMalIbHy TJIMOMHY MapoI0OHTAbHUX
KUIIEHb 33  JIONIOMOTOK  IapOAOHTALHOTO
rpasyioBaHoro 30Hza 3a Metoaukoo BOO3, Oyio
BUKOHAHO po3paxyHoK piBHA [IMA 3a Maccep—
[Mapma, BusHaueno ingekc CPITN Ta [I'pin—
Bepminbona (OHI-S). BuMiproBaHHS MMOBTOpIOBaIN
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IBiui — 4epe3 6 Mic Ta uepe3 piK BiJg MOYATKY
mikyBaHHsA. Pesymbratm  Oyio  3aHECEHO IO
BIMOBITHUX MPOMIKHHX TaOJHIb AJISI HACTYITHOTO
aHawizy.
CrangapTHuit
JIAarHOCTUKU Ta JIKYBaHHS Y BHIICBKA3aHOMY

JIOKAIBbHUH MPOTOKOJI
3aKjaJi OXOpOHH 3/I0pOB’S BKJIIOYaB y cebe
HACTymHE: peHTreHojoriuni mociimkenns (KIIKT
abo opTomaHToMorpadis), IPOBEACHHS I1HICKCHOI
OIIiHKH CTaHy MApOIOHTY Ta BUMiPIOBaHHS TITHOMHH
MapOJIOHTANBPHUX KHIICHb, NPU3HAYCHHS 1HIINX
JIOJATKOBUX METOJIB JTOCIiIKEHHS Ta KOHCYIIbTAIii
y CYMDKHHX cremniamicTiB 3a motpedu. Ilepemix
JKyBaJIBHO-TIPO(ITAKTHYHIX 3aXO/iB OXOILTIOBAB
HACTYyIIHE: YIBTPa3ByKOBE 3HATTSA 3yOHHUX

HalllapyBaHb, MMOCEerMEHTHU M i1’ AICCHHU T

CKEHJIIHT, MOBITPsIHO-aOpa3uBHE TOJIPYBaHHS Ta

HaJaHHSI PEKOMEHIAIi{ 010 TiTiEHIYHOTO AOTIISLY
32 TIOPOKHUHOIO POTa.

Pesympratm B Tabmmumii  ¢opmi  Oymm
npoananizoBani B mporpami Microsoft Excel 2016 3
BUKOPHCTAHHSIM METO/JIIB OIIMCOBOT Ta MOPiBHIBHOT
cratuctuku (t-xkpurepiit CTplofieHTa). 3a rpaHUYHEe
3HAYEHHS BIPOT1IHOCTI PI3HUI MIX aHaJTi30BaHUMHU
MacHBaMH JjaHuX OyIo npuiiHsTo 3HaueHHs p — 0,05.

Pe3yabTaTH A0CTiZKeHb Ta X 00rOBOpPEHHS

CrocTepexxeHH 3a Tali€eHTaMH B TpyIi
JOCHIKEHHS] TOKAa3aJlo, M0 MpPOTATOM POKY
crocTepiranocs BiIHOBJICHHS
MIPUKPITUIEHHS MapTiHaJIBHOTO MapoJOHTY (Tabm. 1)
Bix 9,60 = 2,07 (M = 10,00) mm mo 7,23 + 1,40 (M =
7,00) MM yepe3 6 micsiis, i 10 4,98 £ 0,88 (M =
5,00) MM depe3 piK Micis MOYaTKy JTiKyBaHHS.

YaCTKOBE

Tabnuya 1 — 3mina makcumanvHoi enUOUHU NAMONOSIYHOI NAPOOOHMANLHOI KUULeHI Npomsaeom nepiody

cnocmepesicentst 8 2pyni O0CIIONCEHHS, MM

Orasag
Penyxkuis
epBuHHMit 6 mic. 12 mic
M<m 9,60 + 2,07 7,23+1,40 4,98 + 0,88 4,63+1,43
(M =10,00) (M =7,00) (M =5,00) (M =4,50)
Sarazom Min. 6,00 5,00 3,00 1,00
Max. 13,00 11,00 7,00 7,00
M+ m 8,68 +£1,98 6,74 + 1,33 4,63 + 0,95 4,05+1,34
) (M =8,00) (M =7,00) (M =5,00) (M =4,00)
At Min, 6,00 5,00 3,00 1,00
Max. 13,00 9,00 7,00 7,00
M= m 10,43+ 1,76 7,67+1,40 5,29+0,82 514+1,20
) (M =11,00) (M = 8,00) (M =6,00) (M =5,00)
Hoxopikn Min. 6,00 5,00 3,00 2,00
Max. 13,00 11,00 6,00 7,00
ITpu [BOMY, MiHIMaJbHe 3HAYCHHA JIKYBaHHS 1 CHOCTEPEKEHHs MaKCUMallbHa TIIMOMHA

MaKCHMaJIbHOT TJIMOMHU NapOAOHTAILHOT KHUILEHI,
BUSIBJICHOT Y KOHKPETHOTO Malli€eHTa 3MEHIINIOCS 13
6,00 MM 10 3,00 MM, a MaKCHMaJIbHE 3HAYEHHS — 13
13,00 MM 110 7,00 MM. 3arasiom, peyKiis MoKa3HUKa
B TpyIi criocTepexenHs craHosmwia 4,63 + 1,43 (M
= 4,50) mm. 3miHa TIHOMHU WapOJOHTAIBHOI
KUIICH] BiApi3HsUIacs B HANPSIMKY 301IbLICHHS Yy
MAIEHTIB Pi3HOTI CTAaTi, M0 OYJIO OYEBUIHO 3 OTIISITY
Ha pi3HI BHUXiZHI yYMOBM Ha 4Yac BKJIIOYEHHS
MALi€HTIB 10 TPYNH CIIOCTEPE)KEHHS. Y MAI€HTIB
XKIHOYOI CTaTi Ha TOYaTKy CIIOCTEPEKEHHS
MaKcHMallbHa IJIMOWHA MapOJIOHTAJIbHUX KHUIICHb B
cepennboMy craHoBmia 8,68 £ 1,98 (M = 8,00) mwm,
NP 9OMY, 3Ha4YCHHS IepeOyBaiu B Jiama3oHi Bix
6,00 MM 1o 13,00 mm. Uepes 6 MicAIiB Big MOYATKY

MapoJIOHTAIBHUX KHUIIEHb 3MEHImiacs 1m0 6,74 +
1,33 (M = 7,00) MM, npu 4oMmy 3Ha4eHHs OyJH
BUsIBJICHI B Aiana3oHi Bix 5,00 10 9,00 mm. Uepes pik
micisl MoYaTKy JIiKyBaHHS MaKCMMajbHa IIIMOWHA
BHSIBJICHUX MATOJIOTIYHHUX MAPOJOHTAILHUX KHIIICHD
cradoBuia 4,63 = 0,95 (M = 5,00) mm, a giana3oH
3HaueHb OyB IpencTaBiIeHUi B Mexax Bix 3,00 mo
7,00 wmM. 3arampHa peOyKIis MaKCUMalbHOI
MIMOWHU TApOJOHTAJIBHUX KHIICHb Y TAIEHTIB
KiHOWO1 crari jgopiBHioBama 4,05+ 1,34 (M =
4,00) mm.

VY mariieHTiB 40JIOBIUO CTATI CUTYyAIlisl BIpOTiTHO
BiZIpi3HsUIACS, HAa TIOYATKy CIOCTEPEKEHHS CepemaHs
rIMOMHA

MaKCHMaJIbHa MaTOJIOTYHUX

MMapoJIOHTaIFHUX KHIIEHb B OJTHOTO TMaIli€eHTa Oyia
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1043+ 1,76 M = 11,00) MM, mo 3HAYHO
BiJIPI3HAETHCS BiJl TAaKHX MMOKA3HUKIB Y JKIiHOK. Ale
Iiarna3oH IMOKa3sHHUKIB 3arajioM 30irascs — Bix 6,00
MM 10 13,00 mm. Uepes miB poKy CIIOCTEpEKCHHS
MOKA3HUKKM 3MeHmmiucs ao 7,67+ 1,40 (M =
8,00) MM, a miana3oH iX 3HAYE€Hb 3MICTHBCS B MEXi
Bim 5,00 mo 11,00 mm. B kiHmi poky
CIIOCTEPESIKCHHST CEpelHS MaKCUMallbHa TIiInOWHA
MATOJOTIYHOT MapoOJOHTAIBHOT KHIICHI
3MeHmmIaca 1o piBag 5,29 £ 0,82 (M = 6,00) mwm,
a Iiama3oH 3HaYeHb mepeMicTuBcs B Mexi Bix 3,00
MM 10 6,00 mm. Takum 4dYHHOM, peEXyKIlis
MMOKa3HWKA B 3a3HAaYCHIN MiATPYII HaImieHTiB Oyna
514+ 1,20 (M = 5,00). CratucTHyHUH aHAIi3
JTI03BOJIUB BCTAaHOBWTH, IO 3arajioM JBa MAaCUBH
JaHuX (pe3ysIbTaTH OISy Hali€HTiB YOJI0BIYOi Ta
JKIHOYOT CTaTi) BIpOTiHO BiPI3HAIMCS HA TOYATKY
Ta B KiHIi cnoctepexkenus (p = 0,03-0,04, 3a
kputepieM CtbroieHTa). OTpUMaHi AaHi HABOASATH

Ha BHCHOBOK IIOJ0 OB MIBUAKOTO BIIXHOBIIEHHS
MPUKPIIUIEHHS MAapriHaJbHOTO IApPOIOHTY Y
MaIicHTIB  YOJOBIYOT cTaTri Ta  HAasBHICTH
BIAMOBIAHO Oimbmux (i3i0NOTIYHUX pe3epBiB
penapariii TKaHUH sSICEH.

Hapani Oyno npoBeneHO NMOPIBHSIIBHUN aHaNi3
PIBHIB MMOKa3HMKIB 3alaJieHHsI TKAHUH NapOJOHTY
(ITMA 3a Maccep—Ilapma). byno BcraHoBieHo, 1o
B IPYIi JOCIIXKEHHSI HAa MOMEHT IIEPLIOTr0 OTJIALY
piBeas IIMA cxmagaB 66,38+ 13,71 (M =
67,50) %, minimansHe 3HaueHHs Oyino 38,00 %, a
makcumansHe — 95,00 %. Yepes miB poky iHAEKC
IIMA cranosuB 32,63 £ 7,48 (M = 32,50) %,
miniManeHe 3HadeHHs — 19,00 %, makcumanbpHe —
54,00 %. Yepe3 12 MicsiiB cepeHiii MOKa3HUK
cranoBuB 28,90 + 8,10 (M = 28,00) %, minimanbHe
sgauenas — 13,00 %, maxkcumansae — 51,00 %.
Penykiis moka3nuka cranosuia 37,48 + 9,05 (M =
37,00) % (tabm. 2).

Tabnuys 2 — 3mina cmyneHs 3anaienHs MKAHUH MApeiHAIbHO20 napodowmy (npoba [IMA) y nayienmis

npomszom nepiody cnocmepedgxcents, %

Orasg
Penyxkuis
HepBunHuMit 6 mic. 12 mic
M+ m 66,38 + 13,71 32,63 +7,48 28,90 + 8,10 37,48 + 9,05
M =67,50) M = 32,50) (M =28,00) (M = 37,00)
3araiom -
Min. 38,00 19,00 13,00 17,00
Max. 95,00 54,00 51,00 62,00
M= m 61,58 + 15,09 29,95+ 6,78 25,84 £ 6,78 35,74 £ 10,35
) (M =56,00) (M = 28,00) (M =24,00) (M = 34,00)
A Min. 40,00 19,00 13,00 17,00
Max. 88,00 49,00 51,00 62,00
M<m 70,71+ 11,16 35,05+ 7,20 31,67 +7,75 39,05+ 7,37
] (M =71,00) (M = 35,00) (M =32,00) (M =41,00)
Hoxoikir Min, 38,00 22,00 16,00 22,00
Max. 95,00 54,00 49,00 52,00
VY nmnamieHTiB pi3HOi cTaTi OyNM NPHUCYTHI 34,00) %. PiBenb 3amajgeHHs TKaHUHH

BIIMIHHOCTI B IHTEHCHBHOCTI 3alaJeHHS TKaHWH
MapriHaibHOTO MAPOJOHTY. Y JKIHOK Ha MOYATKY
CIIOCTEpEXXEHHsI cepelHii piBeHb iHAekcy [IMA
craHoBuB 61,58 £ 15,09 (M = 56,00) %, miana3on
3HaueHb OyB oOMexenuit 40,00 % 1 88,00 %. Uepes
B POKY BiJl MOYATKY JiKyBaHHS CepeIHE 3HAUCHHS
oyio 29,95+ 6,78 (M = 28,00) %, minimManbHe —
19,00 %, a wmakcumanbHe 3HayeHHs IIMA —
49,00 %. B «iHIi nepioly CIIOCTEPEKEHHS CepeiHii
piBens iHnexcy IIMA nopisaroBas 25,84 + 6,78 (M
= 24,00) %, pniamazoH 3HauY€Hb OOMEXYBaBCS
13,00% 1 51,00 %. Taxkum 4YuHOM, pEIYKILis
3HaueHHs iHaekcy [IMA ckiana 35,74 + 10,35 (M =

MapriHaJBbHOTO TAPOJIOHTY y TAIIEHTIB YOJOBIYOi
crari OyB gemo BuUmuM. Ha mouaTky mnepiony
CIIOCTEpEXXEHHsI cepeHe 3HaueHHs iHnekcy [IMA
oymo 70,71+ 11,16 (M = 71,00) %, npu uomy
MMOKAa3HUK KojuBaBcs B Mexax Big 38,00 % mo
95,00 %. Yepes 6 MicsIiB cepeaHE 3HAYCHHS
craHoBuio 35,05 = 7,20 (M = 35,00) %, a gianazon
3Ha4YeHb 3MiCTHBCS B Mexi Big 22,00 % o 54,00 %.
Uepes pik BiJl MOYATKY JiKyBaHHS CEPETHE 3HAYCHHSI
ingexcy [IMA B miarpymi cknanano 31,67 £7,75 (M
= 32,00) %, a piama3oH 3HAa4YeHb iHJAEKCY OYB
oomexkenuii 16,00 % 1 49,00 %. Takum 4YHHOM,
PeIyKIis 3Ha4YeHHs iHAEKCY B IATPYNi CTAaHOBHIIA
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39,05+ 7,37 (M = 41,00) %. 3acTocyBaHHs METOIiB
MOPIBHSIIBHOI ~ cTaTUCTUKH  (TecTt  CThIO/IEHTA)
JO3BOJIFUIO BCTAHOBUTH, IO PI3HHILL B IOKA3HUKAX
[IMA y donoBiKiB Ta JXIHOK Ha pIi3HHX eTamax
crocTepexkeHHss Oyjga  pi3HOI 32 CTyNeHeM
BiporigHocTi (rimore3za — 95,00 %). Tak, Ha moyaTky
CIIOCTEPEKEHHS PI3HULS B 000X MiArpyIax MalieHTiB
Oyla CTaTHCTHYHO HEBIPOTIIHOI, ajic BXKE Ha
mrocTuit i 12-i micsiip crioctepexenns — p = 0,04.
AHaNOTIYHUM YHHOM Oyllo TpPOaHaNli30BaHO
3miny iHmexcy CPITN. Ha mouatky cnocrepeskeHHS
cepemHe Horo 3HadeHHs Oy10 5,21 £ 0,95 (M = 5,00),
a miama3oH 3Ha4deHb OyB oOMexenwit 3,30 Ta 6,90.
Vike gepes IIiCTh MICSIIB CepeaHe 3HAUCHHS 1HICKCY
oyo 2,63 £+ 0,69 (M = 2,40), MiHIMaTbHE 3HAYCHHS —

1,20, a makcumanbae — 4,40. Uepes pik micis moyaTky
JKyBaHHS CepeqHe 3HaYeHHS cTaHOBIUIO 2,63 + 0,71
(M = 2,55), nmiana3oH 3Ha4ueHs OyB y Mexax Big 1,10
no 4,40. Takum ymHOM, pexykiis inmekcy CPITN
Oyna 2,59 + 0,48 (M = 2,50).

Ananiz piBniB CPITN B po3pi3i crari namieHTiB
TaKOX II0KA3aB TICBHI BIJIMIHHOCTI, y TAI[i€HTIB
YOJIOBIYOi CTaTi pIiBeHb IHJCKCY 3arajoM OyB
HWKYMM. Ha TodYaTKy MOCTIDKEHHS y TAIli€HTiB
xKiHo4uoi crari cepemHiii piBenb CPITN ckianas
5,17+ 0,77 (M = 5,10), MiHiManbHEe 3HAYECHHS OYyIIO
3,80, a makcumansHe — 6,70. Uepes miB poKy Bix
crapty JikyBaHHS piBeHs CPITN 3HM3MBCSA 10 2,64 +
047 M = 2,60), a mgiama3oH 3HAYCHb IHAEKCY
3MictuBcs B Mexi 1,60—4,40 (tab. 3).

Tabnuys 3 — 3mina indexcy CPITN y nayicumie npomseom nepiody cnocmepeicenHs

Orasag
Penyxuis
HepBunHuMit 6 mic. 12 mic

Mam 521+095 2.63+ 0,69 263+0,71 259+ 048

(M = 5,00) (M = 2,40) (M = 2,55) (M = 2,50)
3aranom Min. 3,30 1,20 1,10 1,50
Max. 6,90 4,40 4,40 3,80

Mam 517+0,77 2,64+ 0,47 2,64+ 0,47 253+055

, (M =5,10) (M = 2,60) (M = 2,60) (M = 2,30)
Kinicn Min. 3,80 1,60 1,60 150
Max. 6,70 4,40 4,20 3,60

Ve 524+110 2,63+ 0,88 261+093 263+ 041

, (M = 4,90) (M = 2,30) (M = 2,30) (M = 2,70)
Hosoik Min. 3,30 1,20 1,10 1,70
Max. 6,90 4,20 4,40 3,80

UYepes pik micis MOYATKy CHOCTEPEKEHHs
cepellHe 3HaYCHHsI 1HIEKCY 3MIHMIIOCS HEKPHUTUYHO
— 264+ 047 (M = 2,60), a miama3oH 3HA4YCHb
craHoBuB Bix 1,60 mo 4,20. Penykuis 3HaueHb
ingexcy CPITN ckiana 2,59 + 0,48 (M = 2,50). ¥V
marmieHTiB 9osoBidoi crati pisenb CPITN 0yB nemro
HIDKYAM BiJI CaMOTO ITOYATKYy CIIOCTEPEKCHHS —
524+ 1,10 (M = 4,90), a miama3oH 3HaYcHb OyB
obomesxxenuit Big 3,30 mo 6,90. Uepes mricth micsmiB
crioctepexkeHHss  cepeaHe  3HadeHHs ~— CPITN
3MeHmumocs 10 2,61 + 0,93 (M = 2,30), a miana3oH
3HaueHb 3mictuBcs 10 1,20—4,20. Ille uepe3 miB
poky pieeap CPITN 'y miarpyni 3miHHBCS
Hekputuuno — 2,61+ 0,93 (M = 2,30), mianma3on
3HaueHb OyB Big 1,10 mo 4,40. Takum YnHOM,
penykuist CPITN y manienTiB 4osnoBivoi craTi Oyna
2,63+ 041 (M = 2,70). 3acrocyBaHHS METOJIiB

HOPIBHSUILHOT CTaTHCTHKH JO3BOJIMJIO BCTAHOBUTH,
0I0 PI3HUIM MDK JBOMa mmiArpynamu Oyna
HEBIPOTiIHOIO.

Hapai, aHagoriyHuM 4uHOM, OYyJIO MPOBEICHO
aHai3 3MIHM [MOKA3HHUKIB TIr€HIYHOTO 1HICKCY
I'pin—Bepminmsona (OHI-S) 3a mepion mikyBaHHS.
3aramoM B Tpymni JOCH/DKCHHS Ha IOYaTKy
crniocrepexxerss piens OHI-S 6yB 4,40 + 0,54 (M =
4,45), a miana3oH 3Ha4YeHb KoiuBaBcs Bin 3,00 1o
5,60. Uepes micTh MicAIIB BiJ MOYaTKy JIKYBaHHS
BiH OyB 3adixcoBanmii Ha piHi 1,80 £ 0,40 (M =
1,80), wminimameHe 3HaueHHs Oymo 1,00, a
MakcumansHe — 2,90. Uepes 12 wicsmiB 3MmiHH
nokaszHuka O0ynu Hepupaxxenumu — 1,79 £ 0,41 (M =
1,80), a miama3zoH 3HaueHb Oyso oOmexeno 1,50 —
3,90 (tabn. 4). Penykuist iHAEKCY NPOTATOM POKY
craHoBuia 2,62 + 0,48 (M = 2,45).
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Tabnuys 4 — 3mina piens inoexcy I pin—Bepminviiona (OHI-S) npomszom nepiody cnocmepesicenns 6 epyni
00CiONHCeHH S

Orasag
Penyxkuisn
HepBunHUMiIi 6 Mmic. 12 mic

Mam 4.40 + 0,54 1,80 + 0,40 1,79+ 0,41 262+048

(M = 4,45) (M = 1,80) (M = 1,80) (M = 2,45)
3aranom Min. 3,00 1,00 1,00 1,50
Max. 5,60 2,90 3,10 3,90

Mam 4,38+ 0,61 1,79+ 0,36 1,76 £ 0,37 2,62+ 0,56

, (M = 4,20) (M = 1,80) (M = 1,80) (M = 2,50)
K Min. 3,00 1,00 1,00 150
Max. 5,60 2,60 2,70 3,90

Mam 442+048 1,80 + 0,42 1,81+ 0,44 261+040

. (M = 4,50) (M = 1,80) (M = 1,80) (M = 2,40)
Hosoik Min. 3,20 1,00 1,10 2,00
Max. 5,50 2,90 3,10 3,70

Y nmamieHTIB JKiHOWOi CTaTi Ha MOYATKy
JIOCHIJKEeHHs cepeiHii piBeHb iHaekcy OHI-S OyB
438+ 0,61 (M = 4,20). MiHiManbHe 3HAYCHHS
oyno 3,00, a makcumanshe — 5,60. Yepe3 mricth
MicsmiB mokasHuk 0ye 1,79 + 0,36 (M = 1,80), a
Jiana3oH 3Ha4eHb OyB y Mexkax 1,00-2,70. B kinmi
POKy criocTepekeHHs1 cepenHid mokasHuk OHI-S
oye 1,76 = 0,37 (M = 1,80), a miama30H 3HA4YEHb
Oy obOmexenuit 1,00-2,70. 3aramom, pemyKiis
iagexkcy OHI-S y mamiedTiB >kiHOYOi cCTati
OpOTSrOM oKy cranoBuia 2,62 £ 0,56 (M = 2,50).
VY nauieHTiB 40sI0Bi4O0i cTati piBeHs iHxexkcy OHI-
S Ha meBHHMX erTamax JOCHiDKEHHS OYyB eI
BUIIMM. Ha mouaTKy crocrepexeHHs cepemHii
OHI-S 6yB 4,42 £ 0,48 (M =4,50), a niana3oH iforo
3Ha4YeHb oOMexyBaBcs 3,20 1 5,50. Uepes miB poky
BiJl TOYATKY JiKyBaHHA cepenHe 3HadeHHs OHI-S
oymno 1,80 + 0,42 (M = 1,80), a miama3oH 3Ha4eHb
iHgexcy 3mictuBes 1o 1,00-2,90. Yepes pik micis
nmouatky nikyBaHHs OHI-S cranoBus 1,81 + 0,44
(M = 1,80), a miama3oH 3HaueHb OyB Big 1,10 mo
3,10. 3aramoM, peaykilisi MOKa3HWKAa CTaHOBHJIA
2,61+ 0,40 (M = 2,40). 3acrocyBaHHS METOIIB
nopiBHANBHOI cTatucTukH  (Tect CThIOAEHTA)
JIO3BOJIMB BCTAHOBUTH, IO Pi3HMILS B MOKa3HUKAX
OHI-S y nmnamientiB  pi3Hoi  crari  Oyna
HEBIPOTiHOIO.

CONCLUSIONS / BACHOBKH

CriocTepexeHHs 3a MarieHTaMu 3
TeHepali30BaHUM MapOJIOHTUTOM IIPOTITOM OIHOTO
POKYy TIOKa3ajno, W0 CTAaHAAPTHUH IMPOTOKOI

JIKyBaHHs, SKMI 0a3yBaBCsl HA YCYHEHHI MiCIIEBOTO

OTpumaHi pe3ynbTaTH YacTKOBO 30iraroTecs i3
3arajJbHUMH TEHICHIISIMH, BHSBJICHUMH B XOJi
CIIOCTEPSIKCHHSI 3a peaduTiTaIliel0 MAaIlieHTiB i3
XPOHIYHUM nepeGirom reHEepalli30BaHOTO
napofoHTuTy. Ha chorosHi HexXipypriuHi METOJUKH
JIKYBaHHS TaKOTO KOHTHMHIEHTY CTOMATOJIOTIYHO
XBOPHX TMEpEeBaXalOTh B  CBITOBIM  KIIIHIYHIN
MPaKTHIll ¥ BHU3HAHI HAyKOBOIO Ta JiKapCHKOIO
CHUTBHOTAMH KIIIHIYHO Ta €KOHOMIYHO
epextmBHEMU  [20]. 3 ommimy Ha crenudiky
MPOBEACHHS KIIHIYHUX JOCHIIPKEHh B HAINPSIMKY
JIKYBaHHSI T€HEpPaJli30BAHOIO MApPOJOHTUTY JOBOJI
CKJIQJIHO JJOCSITHYTH MiZA0OPY OJJHAKOBHX Y4aCHHUKIB
KIIHIYHUX Tpyn Ta 3a0e3MeunuTH «OCIIIUICHHS
YYaCHHUKIB ~TakMX JOCHIIKeHb (K  JiKapis-
JOCIIIHUKIB, TaK 1 MAaI€HTIB), TOMY HEPEBAXKHO
KIIHIYHI JaHI MafOTh TEH/ICHIIIIO 10 BUKPUBJICHHS, 1
MOXYTb  3a3HaBaTH  HETaTUBHOTO  BIUIMBY
MOTEHLIHHAX CHUCTEMATUYHHUX IIOMMJIOK eKcIiepTa
[21]. Tomy orpumaHi AaHi 3 HOCTATHRO BHCOKHUM
piBHEM OO0’ €KTHBHOCTI MOXYTh CBITYHTH TIPO
HEOJIHAKOBY €(DEeKTUBHICTh MICIIEBOTO JIIKyBaHHS
TeHepaJIi30BaHOTO MApOJOHTUTY Y MAIi€HTIB Pi3HOL
CTaTl, 110 MOXE YMHUTH BIUIUB HA IPOTHO3YBaHHS
nepediry 3a3HaueHOro 3aXBOPIOBAHHA NP poOOTi B
KimiHimi. [ B pe3ynbrari J0IaTKOBO BIUIMBATH HA

KOMIUTAE€HTHICTh CaMOT0 JiKyBaHHs [22].

IHQEKIITHOTO Ta TOAPA3HIOBAIBHOTO  AarcHTa,
MPHU3BOJMB 10 HEOJHAKOBOTO €(EKTy B MAIi€HTIB.
[Ipu cranmapTHOMY IPOTOKOJI JTIKYBaHHS MPOTITOM
POKYy  CIIOCTEpirajocss 4YacTKOBE  BiJHOBIICHHS
MIPUKPITUTCHHS MapriHajJbHOTO MapOJIOHTY.

MiniManbHe 3HaY€HHs 3MeHInmIocs 13 6,00 MM 10
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3,00 MM, a makcumansie 3 13,00 mm go 7,00 MM.
3aramoM,  pemyKIlis rpymi
CriocTepekeHHs cTaHoBmia 4,63 + 1,43 (M = 4,50)
MM. Y YOIIOBIKiB BiJHOBJICHHS MPOXOAWIO OUTBII
IHTCHCUBHO, 10 OYJ0 MOBEICHO CTATHCTHYHUMH
po3paxynkamu. OTpuMaHi JaHi HABOIATH Ha
BHCHOBOK IIOJO OIIbII INBUAKOTO BiJIHOBICHHS
NPUKPITUICHHS ~ MapriHajJbHOTO  MAPOJNOHTY Y
Mali€HTiB  4YOJOBiYOI  cTaTi Ta  HAsSBHICTb

ITOKa3HHUKa B

BIIMOBITHUX (i3i0NOTIYHUX pe3epBiB pemaparii

TkaHuH. Penykmis mokazHuka IIMA craHoBMIIa
37,48+ 9,05 (M = 37,00)%. B «kiumi mepiomxy
CIIOCTEPE)KCHHS 3HIKCHHA PiBHS 3alaIeHHA TKAHIH
MapojoHTy y dYoJloBikiB Oymo B 1,2 pasa
mo  Oymo  MiATBEPIKEHO
cratuctiyHo. Penykuist innexcy CPITN cranoBuia
2,59+ 0,48 (M = 2,50), pi3HuIi 3a cTaTTiO HE 0YyJI0
BusiBnieHo. Penykuis inekcy OHI-S cranoBuia
2,62+ 0,48 (M = 2,45), BiAMIHHOCTCH y MAIIEHTIB

IHTEHCUBHIIIINM,

pi3HOI cTaTi HEe OYI0 BHUABIICHO.

PROSPECTS FOR FUTURE RESEARCH / TEPCIHEKTUBHU NMOJAJBININX JOCJIIXEHb

Y 1oCKOHAJIEHHS METOAMK JIIKYBaHHS Ta NPO(MIIAKTHKH 3aXBOPIOBaHb MApOJIOHTY 3aIMIIAETHCS aKTYIbHUM
HarpssMKOM PO3BHUTKY CTOMATOJIOTIi 3 OIJISLy Ha CTaOUIbHY MOLIMPEHICTh TAKUX YpaKeHb Yy HAceJIeHHs Pi3HUX

KpaiH.
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THE FUNCTIONAL STATE OF THE CARDIOVASCULAR
SYSTEM IN THE CONDITIONS OF A STRESS TEST IN
JUNIOR FEMALE STUDENTS WITH MANIFESTATIONS
OF PSYCHO-EMOTIONAL IMBALANCE

Introduction. The purpose of the study is to assess the state of
the functional reserves of the cardiovascular system in junior female
students with manifestations of maladaptation and excessive anxiety
in conditions of stress.

Research materials and methods. At the initial stage, 70 female
students were examined using standardized questionnaires by Cohen
and Spielberger. Based on the results of the survey, the main group
of girls (n = 26) with signs of maladjustment and excessive anxiety,
and the control group with negative survey results (n =12) were
formed. Female students in both groups were of the same age and
had the same body mass index. At the second stage of the study,
indicators of the cardiovascular system were studied among girls of
both groups at the height of the cardiac stress test (CST) test
according to the Cornell protocol. At the same time, the heart rate
(HR), systolic (SBP) and diastolic blood pressure (DBP), the stroke
volume (CV), minute blood volume, and the index of the
chronotropic and inotropic reserves of the heart were determined.

Research results. It was established that the girls of the main
group had a decrease in the tolerance of the CST to (103.85 + 4.43)
W, against the average indicator of (147.92 + 6.86) W in the control
group. The result obtained in the main group was accompanied by an
early increase in HR, minute blood volume, SBP, and a decrease in
indicators of inotropic and chronotropic reserves, a double product,
which indicated the presence of hidden disorders of the regulatory
mechanisms of the stress-limiting system. Changes in
hemodynamics detected in female students of the main group
correlated with low stress resistance, excessive anxiety. At the same
time, in the control group of female students, hemodynamic
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indicators underwent changes at the late stage of the SCT, which
indicated a better state of neurohumoral reserves.

Conclusion. Timely detection of homeostasis disorders in
adolescence and their consequences through the use of diagnostic
tests and functional tests will make it possible to detect adaptation
disorders and possible psychosomatic conditions in adolescent girls
and to develop ways to prevent them or reduce clinical
manifestations and improve the quality of life, including the learning
process and further professional activity.

Key words: somatoform autonomic dysfunction, cardiac stress
test, hemodynamics.
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®YHKIIOHAJLHUIT CTAH CEPHEBO-CYJIHHHOI
CHCTEMH B YMOBAX CTPEC-TECTY V CTYJAEHTOK
MOJIOAIINAX KYPCIB 13 MPOSIBAMU
MCAXOEMOIIITHOT O TUCBAJIAHCY

Beryn. MeToro IOCHIIKEHHS € OIiHKA CTaHy (YHKIIOHAJIBHUX
Pe3epBiB ceplieBO-CYIMHHOT CUCTEMH B CTYICHTOK MOJIO/ILINX KYpCiB
3 MPOsIBAMH JI€3a Il Tallii Ta HaJMipHOT TPUBOKHOCTI B YMOBaX CTpec-
HaBaHTAXKCHHSL.

Marepiann Ta Meroau pociimkenHs. Ha nodatkoBomy erami
obctexxeHo 70 CTYOEHTOK 3a JONOMOIOK CTaHJapTH30BaHHUX
omutyBanbHUKiB Koyxena ta Cminbeprepa. 3a pesyibTaTamu
OIMUTYBaHHSA OyJno CPOpMOBAHO OCHOBHY Tpymy miBuar (n =26) 3
O3HaKaMH Je3a/anTanii Ta HaJMipHOI TPHUBOXKHOCTI, Ta KOHTPOJBbHY
TPYITy 3 Bil’€MHUMH pe3yJibTaTaMu onuTyBaHHs (n = 12). CTyneHTKH
B 000X rpymax OyJIH OJTHOTO BiKY Ta 3 OHAKOBHAM 1HIEKCOM MAacH TiJa.
Ha npyromy erami mocmifkeHHsS BHBYQINCH IMOKA3HUKU CEPIIEBO-
cepen nmiBuyar 000X Tpymn Ha
Benoepromerpudroi (BEM) mpodu 3a nporokosiom «Cornelly. Tlpu

CYIUHHOT CHCTEMH BHCOTI
[[bOMY OIliHIOBAJHM 4YacToTy cepleBux ckopodeHb (UCC), pieHb
cucromiutoro (CAT) i niacroniunoro aprepianbHoro Tucky (JAT),
Bu3Hauanu yaapHuii (YO) 1 xBunuHHHE 06°eM kpoBoodiry (XOK),
IHJIEKC XPOHOTPOITHOTO Ta IHOTPOITHOTO PE3ePBiB Cepiisl.

Pe3yabTaTn gociixxenHs. BcraHOBIEHO, MO B [iBYAT OCHOBHOI
TPYIH  BiAMIYalloch 3HIDKCHHS ToJepanTHocTi BEM-mpobm mo
(103,85 + 4,43) Br, npotu cepeanboro nmokazuuka (147,92 + 6,86) Br
B KOHTpPOJBHIA rpymi. OTpuMaHWi B OCHOBHIH TpyIi pe3yibTar
CympoBo/KyBaBcsi paHHiM 3poctanHsM UYCC, VYOK, CAT i
3MEHIICHHS TOKa3HWKIB IHOTPOITHOTO 1 XPOHOTPOITHOTO PE3epBiB,
MoABiHOrO MO0O0YTKY, IO CBIJYWJIO MPO HASBHICTH IPHUXOBAHUX
pO3MaAiB PETYIATOPHUX MEXaHI3MIB CTPEC-JIMITYIOUOi CHUCTEMHU.
3MiHM TEeMOJWHAMIKH BHSBICHI B CTYJSHTOK OCHOBHOI TIpYITH
KOPEJIIOIOTh 13 HU3BKOIO CTPECOCTIHKICTIO, HAIMIPHOIO TPUBOXKHICTIO.
B Toif e uac B KOHTPOJIbHIH TpyHi CTYIEHTOK IOKa3HUKH
TeMOJUHAMIKH 3a3HAM 3MiH Ha TMi3Hii cramii BEM-mpobu, mo
CBIJTUMTB PO KPAIIMH CTaH HEHPOTyMOPAIBLHHUX PE3EPBIB.
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BucHoBok. CBoeyacHe BUSBICHHS pO3JAliB TOMEOCTasy B
IOHAIlbKOMY Bimi Ta iX HACHiJKIB, [UIIXOM 3aCTOCYBaHHS
JIarHOCTUYHHUX TECTiB i QYHKIIOHATIHHUX MPOO TO3BOJIUTH BUSBUTH
TIOPYIICHHS aJanTanii i MOKJINBI IICHXOCOMAaTHYHI KOMOPOiTHOCTI y
JBYAT FOHAIIPKOTO BIKY 1 PO3POOUTH NUTSAXH JUIS TX TIOMICPEKSHHS Y1
3MEHIIICHHS KJIIHIYHUX MPOSIBIB 1 MOKPAIIEHHS SIKOCTI JKUTTS, B T..

Tpoliecy HaBYaHHS 1 MoJabLIo] IpoQeciitHOT iSTBHOCTI.
KorouoBi cioBa: comarodopMHa BereraTHBHa IUCQHYHKIIIS,
BEJIOEPrOMETPHYHA P00a, FeMOANHAMIKA.

Aemop, eionogioansnuii 3a aucmyeanna: Awna Osuap, Kagedpa MeduyuHu KAmMacmpog ma 8ilicbKo8oi

meouyunu, leano-DPpankiscokull HAYiOHATLHUL MeOUdHUL YHisepcumem, M. leano-Dpankiscwvk, Yrpaina

e-mail: aovchar@ifnmu.edu.ua

INTRODUCTION / BCTYII

Aqartariis CTyIeHTiB, OCOOIHUBO MOJIOIIINX KY-
pciB, 10 yMOB HaBYaJIbHOTO Ipoliecy Bumioi mxkomnmy,
mpecTaBisie co0010 CKIaIHUI X 0()i310I0TiTHIHA
npoLec, KOTPUH CYNPOBOKYETHCS Y YaCTUHH MO-
JIOA1 3HAYHUM HaNpYKEHHSIM KOMIEHCATOPHO-TIPH-
CTOCYBJIHUX CUCTEM OpTraHi3My, II0 MOXeE IpOsiB-
JSITUCST HaJMIPHOIO TPHBOXKHICTIO, TEpeqyacHUM
CTOMJICHHSIM, IIBUJIKMM BHCHR)KCHHSM ajariTailiii-
HHX PE3EpBIB OpraHiamy.

Tomy nuTaHHS 30€peXEHHS Ta 3MIIHEHHS 3/10-
POB’sI CTyI€HTCHKOI MOJIOJ, € aKTyalIbHOIO Ipo0ITe-
MOIO JUISl PO3BHHYTOT'O CYCIIUIBCTBA, HAaBYAJIBHO-
OCBITHIX 3aKJaJiB, O3IOPOBUMX MPOQPIIAKTUIHUX
YCTaHOB.

B HuHIIHIO enoxy iHpopMaliiiHOro nepeBaHTa-
JKSHHSI, HAIIPYKEHOT'0 PUTMY OYAEHHOTO JKUTTSI, Ti-
MoAMHaMIi 30UIBIIYETCA YHCIO MOJOAMX JIFOAEH 3
nposiBaMM Jie3aianTallii, NCUXoeMoliiHoro aucba-
JIAHCY, BET€TOBICIIEpaIbHIX 3MiH, 1[0 TIOTPEOyeE Mo-
TIUOJICHOTO BUBYCHHS 1 BUPIMICHHS ITi€T MPoOIIeMH.
B cBiit yac amanTaniiiHi peakiii opraHizMy mpezcTa-
BIBINCH SIK aHTHCTPECOPHUH MEeXaHi3M, KU Bimo-
Opakae criry 1 piBeHb HeCTIEIU(pIYHAX MTPUCTOCYBA-
JbHUX BJIACTUBOCTEH OpraHi3My, HaIlpy>KeHIiCTh
HOro peryJsiTOpHHUX CHCTEM Ha (OHI 3A0POB’S 4H
COMATHYHHUX 3aXBOPIOBaHb [3, 4].

TIpotiec HaBYaHHS MOJIOJi Y BUITUX HABYTHHHUX
3aKiiaJax HEepiJKO CYIPOBODKYBATHUCS 3HAYHHMM i
TPUBAJIUM NICUXOEMOLIIHHUM HAIPYKEHHSIM, sIKe Ya-
CTO € IIPUYHMHOIO 3HIDKEHHS MPale31aTHOCTI, IIBHI-
KOT'0 BUCHa)KEHHSI, 10 1TOB’3aHO 3 po3JiajaMu Heil-
poBereTaTHBHOI peryJsiii, (yHKIIOHAIBHUM CTa-
HOM peTUKyJIsIpHOI (hopmarii. [Tosia BiquyTTs nepi-
OJIMYHOT BTOMH TiJl Yac HaBYaHH:], 3MiHAX METEO-
YMOB 1 CTEPEOTHITY KHUTTSI, e eI CUTHAI, SIKHHA
CBITYMTHh TIPO HASBHICTH PO3JNAMIB HaJCETMEHTap-
HUX PEeryJIITOPHUX MEXaHi3MiB, CHEPTeTHIHOTO 3a-
Oe3meyeHHs MPAIIOI0YNX OPTaHiB 1 CHCTEM, SKHH €

MIPUYHHOIO 3HIKEHHS PO3yMOBOI UM (i3U9IHOI aKTH-
BHOCTI y JiBuar roHaipKoro Biky [6]. [Ipu ipomy He
noTpiOHO TIyTaTH (Pi3i0JOTIUHY BTOMY 3 MMATOJIOTI-
YHOIO, OCTAHHsI BUHHUKAE MPH MiHIMaTbHUAX HABaHTA-
JKCHHSIX 1 HaBiTh 0€3 HUX, JOBIO TPUBAE i HE 3HUKAE
micis BigmouuHKy [7].

[HiliaTOpH XPOHIYHOrO CTPECy, uepe3 aKTHUBa-
iI0 CHMIATHUKO-a[PEHAIOBOI CHUCTEMH, HaJMIipHY
CEKpEIIil0 KOPTH30JIy CIPUSIOTh «PO3XUTYBAHHIO»
cTanmii cTifikoi amanramnii i mepexoay IO CTaHy Je-
3amanrarii, 3 opMyBaHHAM (YHKIIOHATHHUX, a TIi-
3HimIe MOPQOJIOTIYHNX 3MiH Ha KIITHHHOMY PiBHI i
JM3PETyJSITOPHUX — Ha cuctemHomy [7]. Tomy
paHHS JiarHOCTHKA 1 KOPEKIlis MpOsBIB Je3ajanra-
ii, HaAMIPHOTO MCHXOEMOIIWHOIO HAMPYKCHHS,
MOXYTb MOMNEPEIUTH MNOAAJbIILY AecTadii3alio
NPUCTOCYBaJbHUX MEXaHI3MIB PEryJIALil, a TAKOK iX
KIIHIYHUX HACIIAKIB Y MOJOANX JIFOICH.

[ix yac HABYAITLHOTO MPOLIECY — IPAKTUYHUX 3a-
HATh, BUKOHAHHI OKPEMHX 3aBJaHb, JICKIIH 1 3BU-
YaifHO B OYZICHHOMY JKUTTI, IIOAiI0HI eMi30au AUCKO-
M(OPTY CBiTOMO YX HECBITOMO BiIMi4aOThCS Y 3HA-
YHOT KIJIBKOCTI CTYJICHTIB.

Bimomo, 1m0 XpoHiYHA MCHXOEMOIlifHA HArmpy-
JKEHICTh 1 JUCHYHKIS JIIMOIKO-PETHUKYIISIPHOTO
KOMIUIEKCY CIPHUSIOTh (POPMYBAHHIO BEreTaTHBHO-
COMaTHUYHHX, MOJICUCTEMHUX MOPYIIEHb, SIKi TTOTIp-
LIYIOTb SIKiCTh JKUTTS B T.4. | HABUAHHS, 1[0 € YACTOO
MIPUYMHOIO 3BEPHEHb CTYJICHTIB /10 CIMEHHOro Ji-
Kaps, KapzioJyiora, NOIIYKY JIIKyBaHHsS B IHTEPHETI.
Tomy Hepiko y MOJIOAMX JIFOJIEH IPOSIBU IICHXOE-
MOLIHHOI HecTaOlIbHOCTI BUSBIISIOTHCA HA Tl 03-
HaK comaToopMHOi BereTaTUBHOI AMCHYHKIII,
0co0JIMBO cepefl TiByarT.

TeopeTndHy OCHOBY HANpsSMKy JAHOTO JOCIi-
JOKEHHS CKJIAJI HAYKOBI HOTJISIIN PO JOMiHYBaHHS
CEepPIIeBO-CYIMHHOI CUCTEMH B Mpollecax ajamTarlii
[4]. Binomo, 1o came cepej] CKIaHUX MEXaHi3MiB
ajanTaiii HalOUTBII TOHKO pearye Ha 30BHIIIHI Ta



mailto:aovchar@ifnmu.edu.ua

Ovchar A, Levchenko V, Sytnytska H, Lesitskyi M, Bublyk S

East. Ukr. Med. J. 2023;11(3):302-313

BHYTpIITHI MMOAPA3HUKH CHUCTEMa KpPOBOOOITY, sKa
NIPY IIBOMY BitoOpa)kae€ cTaH BEreTaTHBHOI peTyJis-
1ii, piBeHb KHCHEBOTO Ta CHEPTEeTHYHOTO 3a0e3Ie-
YEeHHsI OPTaHi3My B yMOBax CTpecy.

Jnist paHHBOT JIIarHOCTUKY Ta OL[IHKK CTaHy (yH-
KIIOHAJILHUX PE3epPBiB OPraHi3My B IOHALLKOMY Billi
Moxe OyTH JOIUIbHUM BUKOPUCTaHHS BIJIOMHUX CTa-
H/IApPTH30BaHHUX OIUTYBAJIBHUKIB, & TaKOX JIOCIi-
JUKEHb TTOKa3HUKIB TEMOJMHAMIKH, 1 III0 BO)KJIMBO B
yMOBax CTPECOPHOTO HaBaHTaKCHHS, 30KpeMa BEJIo-
eproMeTpU9HOI POooOH.

CraH ¢i3n4HOT Ipare3gaTHOCT] € IHTerpaTbHIM
TTOKAa3HUKOM (Pi310JIOTIYHNX MOKIMBOCTEH OpraHi-
3My, a IOKa3HHUK TOJIEPAaHTHOCTI 10 JO30BaHOTO (i-
3MYHOTO HaBaHTAXXEHHS J103BOJISIE JOTHYHO OLIHUTH
CTaH HEHPOryMOpalbHOrO romeocrasy, KapJiopec-
mipaTopHOi Ta KICTKOBO-M’SI30BOT CHUCTEM, DiBEHb
TPEHOBAHOCTI OpPraHi3My, CXWJIBHICTB 10 peMopOi-
JHUX cTaHiB [2].

Tomy mpencraBisie iHTEpeC BHBYEHHS OCOOIH-
BOCTEH TeMOAMHAMIYHOI peakiii B yMOBaxX /1030Ba-
HOTO CTpEC-TECTy cepe] AiBYaT IOHAIBKOTO BIKY 3
NpOosiBaMH HaJIMIpHOI TPHBOXKHOCTI, O3HaKaMu Je-
3amanrarii.

Meta pociinkenHs. B ymoBax cTpec-HaBaHTa-
JKCHHSI OLIIHUTH CTaH (pyHKIIOHAIBLHHUX PE3epBIB ce-
PLIEBO-CYZAMHHOT CHCTEMHU B CTYJCHTOK MOJIOJIINX
KypCiB 3 IPOsIBAMH JIe3aamnTallii Ta HaIMipHOT TpH-
BOKHOCTI.

Marepian i meroam pocaimkenHs. Ha nep-
[IOMY eTami CKpHHIHTOBO oOctexeHHs 70 cTymeH-
tok Il kypcy memuanoro i [IpukapmnaTchkoro Haio-
HaJIbHUX YHIBEPCUTETIB 3a pe3yJbTaTaMH BHKOPHUC-
TaHWX CTaHJApTH30BaHMX ONMUTyBanbHUKIB (Koy-
xena, Crioeprepa) Oysia BHUiIEHA OCHOBHA Ipyria
aiBuar (n = 26) 3 03HAKaMH Je3aaanTalii ta HaaMi-
PHOI TPHBOXHOCTI. B npyry, KOHTpONbHY TpyIy,
Oyno BKJIIOUEHO YaCTHHY CTyIEHTOK (n=12) i3
BiZ’€EMHUMHU pe3yibTaTaMu onutyBaHHA. CTyzeH-
TKH B 000X TpyIax OyJIm ogHOTO BiKy — Bix 18 mo 22
pokiB (19,8 + 0,8), 3 iHgekcoM Macu Tina — Big 22,5
10 26,8 kr/M2.

B mociimkeHHs He BKITIOYAIM CTYAGHTOK 13 Xpo-
HIYHOIO MATOJIOTIEI0 IEHTPAILHOT HEPBOBOT, KapIio-
pecmipaTopHoi i TpaBHOI CHCTEM, €HAOKPHHHUMH
po3iagaMu, 3aXBOPIOBAHHSAMH HHUPOK, OXKUPIHHSM,
aHEeMisIMU.

CryIeHTKH B 000X Ipymax peryysipHO He 3aiiMa-
JHCh (i3UIHOIO KYJIBTYPOIO 1 CIOPTOM.

J1J1s1 OLIHKY cTaHy CTPecOCTIMKOCTI cepent oOcTe-
JKyBaHMX AiB4arT BHKopHucroByBamu TecT C. Koy-
xeHa. [HTeprperanist pe3yJbTaTiB NpOBOAMIIACH 3Ti-
JHO  CTaHJapTH30BaHWX  BEJIMYMH:  BiJMiHHA

ctpecoctiiikicts — 0,5 o, mobpa — 6,8 o1, 3a10BiTb-
HUl pesynerar — 14,2 on, moranuii — 24,2 ox, myxe
moranuii piBeHsb crpecocriiikocti — 34,2 ox [9].

O1iHIOBaHHS CTaHy TPUBOXKHOCTI IIPOBOAMIIH 32
mikasnoro Crinbeprepa—XaHiHa — BUBYaIN CTaH 0CO-
OUCTICHOT Ta pEeaKTUBHOI (CUTYaTUBHOT) TPUBOXKHO-
CTi, sIKi OLIHIOBAJIMCh PO3JUILHO — PEAKTUBHY TpPH-
BoxkHicTh (PT, Ne 1-20) Ta 0COOMCTICHY TPHBOX-
Hictb — (OT, Ne 21-40). ns inTepnperauii pe3yib-
TaTiB BUKOPHUCTOBYBAJM CTaHIAPTH30BaHI OIiHKH:
0-30 GaiiB — HU3BKUHA PiBeHb TPUBOXKHOCTI; 3145
0aiB — moMipHUH piBeHb TPUBOKHOCTI; BuIe 45 Oa-
JIB — BUCOKHIA piBeHb [8].

Ha npyromy erari TociiKeHHSI BUBYAIIUCH TI0-
Ka3HUKH CEpIEBO-CYIUHHOI CUCTEMH CepeJl AiBYar
000x rpyn Ha Bucoti BEM-npo6u. SIky BuKkOHYyBaIu
Ha LM(POBOMY BEJIOEProMeTpi «Simens» 3a MpoTo-
kostom «Cornelly, y BUTJIsi11 — €Xi19aCTOTO HABaHTa-
JKCHHS, IKe Oe3mepepBHO 3pocTaio Ha 25 BT koxHi
2 xB. [lig 9ac BUKOHaHHS TPOOH MPOBOIUBCS MOHI-
TOPHHT 3arajbHOTO CTaHy [iBYaT, PEECTPYBAINCH
moka3Huku YCC, aprepianpHoro THcKy (AT), enekr-
pokapmiorpadii (EKT') [4]. Tlig uac BimHOBHOrO mie-
piony omiHtoBanm Ha 1-#, 3-#, 5-i1, 7-# ta 10-i xBU-
JMHAX IIOKa3HHUKU IIyJIbCY, apTepialibHOTO THCKY.
Kpurepisimu npunuHeHHs 1podu OyJin rpaHnyHe 3a-
rajbHe CTOMJICHHS, 3allaMOPOYEHHS, HAPOCTAIOUMil
TOJIOBHUIT Olllb, BHUpakeHa 3aJMIlKa, pi3ka cial-
KicTh, 0011 B HOTax, gocsrueHus YCC mo 170 ya/xs
[2,12,17].

Jnist OLIHKY pe3epBHUX MOKIIMBOCTEH CepIieBO-
CYAMHHOI CHCTEMH B YMOBaX CTPEC-TECTY BUKOPHC-
TOBYBaJIM OCHOBHI IOKa3HUKH reMoJWHaMiku. J{is
uporo ominroBa YCC, CAT i miacTomiunuii apte-
plaibHU# THCK. 3a TOMOMOTOI CTaHAApTHHX (Gop-
MyJl BH3HAuallk, ynapHuii o0’em KpoBi (Mi) — 3a
CrappoM, XBHJIMHHHI 00’ €M KpoBOOOIry (MJ/XB) —
3a ¢opmynoro Jlimies—IItpanma 1 Ilangepa —
XOK = YOK x YCC [1].

Takox OLIHIOBAIM IHJIEKC XPOHOTPOITHOTO Ta
IHOTPOIIHOTO pe3epBiB ceplsl — SKi BiMOOpaKaroTh
MATPUMKY TIepdy31HHOTO KPOBOTOKY 1 CKOPOTIIHUBY
GbyHkuiro miokapay [1, 11].

XpOHOTPONHY (YHKIIFO Ceplis OLIHIOBAIIH 32 iH-
nexkcoMm xpoHoTtpornHoro pesepBy (IXP), 3a popmy-
noto: IXP = (UCC Bem —YCC cm) x 100 %/YCC cm.

Cran iHoTpomHOiI QyHKIIi cepst mix vac BEM-
npoOu BU3HAYAJM 32 IOTIOMOTOIO 1HJIEKCY 1IHOTPOTI-
Horo pesepBy (IIP): IIP = (CAT Bem — CAT cm) X
100 % /CAT cm.

Ha ¢inanmsaomy erani BEM-npobu takox Bu-
3Havanu noasidHui nodyrox (I11) 3a ¢opmyoro:
OO = (UCC x CAT)/100. IIH simobOpaxae
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CIIO’KMBaHHS KUCHIO MIiOKapJIoM, CTYIiHh HaBaHTa-
JKEHHSI Ha CEpLEBO-CYAWHHY CHUCTEMY IPH Pi3HHX
noporax (ismgHOro HaBaHTaKeHHS [1].

B 060x rpymax miB4aT A eKCIpPec-OIiHKH Te-
MOJIMHAMIYHOTO 3a0e3le4eHHs CTpEec-TeCTy BH-
BYAJIM [TOKa3HUKH KoedinieHTy pezepsy (KP) — cmis-
BigHowmennss XOKsem/XOKcr [1).

AprepialbHUH TUCK BHU3HAYalM 32 JOIOMOTOIO
HariBaBTOMAaTHYHOTO ToHOMeTpa «Omron», EKI
peectpyBaim Ha enekTpokapaiorpagi «BIOMEJ
BE300» (Ykpaina).

JocimKkeHHs TPOBOIMIINCE 13 NOTPUMAaHHS €TH-
YHHX NPUHOUTIB €Bponeicbkoi KOHBeH ] Ta ['erb-
CIHCBKOI Nekjaparii, oOCTeXyBaHiI JaBallil 3TOAY
Ha aHaJi3 1 ONPUJIIOHCHHS JaHUX.

Jyisl OLIHKM CTYIIeHS BipOTiHOCTI pe3yJIbTaTiB
JIOCJIJDKEHHSI 3aCTOCOBYBaJIM BapialliiiHO-cTaTHC-
TUYHUI METOJ — BUOIPKH MMOPIBHIOBAIIH 32 t-KpUTe-
piem CrbloieHTa, KOpeNSLiHHMN aHami3 MpoBO-
IUIA 3 BUKOPUCTAHHSIM Koe(imieHTa KOpemsii
[Tipcona. AHami3y OTpUMAaHUX pe3yIbTATiB IPOBO-
IUBCS 13 BUKOPUCTaHHAM Takera Statistica v. 6.1
(CHIA).

Pe3yabTaTi nocaigkeHHs Ta iX 00roBoOpeHHs.
BcranosieHo, 1o B 84,62 % niB4aT OCHOBHOI I'pyIH
O3HaK{ HaIMIPHOI TPUBOXKHOCTI, TiJBUIICHOT BTOM-
JIFOBAHOCTI PI3HOTO CTYIEHS TSHKKOCTI BIAMIYaINCh
e B CTApUIMX KJIacaxX LIKOJH. 3@ 4ac HaBYaHHS B
YHIBEPCUTETI y MoJoBUHH 3 HUX (54,55 %) Ha3BaHa
CHUMIITOMATHKa TIoyacTilmasa 1 nocuiauiacs. Y
5,38 % cTyneHTOK MpOSIBH MIBHAKOI BTOMH 3’ SIBH-
JMCh HA MIEPIIOMY POLI HaBUaHHS.

3a pe3ynbTaTaMH TECTYBAaHHS HPOBEIEHOTO 32
mkanoo Koyxena Oyio BCTaHOBIIEHO, IO y BCIiX
CTYZCHTOK OCHOBHOI IpyIH BiIMidajucs po3jaan
ctpecocTiiikocti. Tak, cepeq 26 CTYACHTOK, 3a70-
BinpHUIA pe3ynbrar — (14,6 + 1,8) ox Bimmiuascst B
11,54%  piBuar, TOraHuil  pe3yiabTar  —
(27,5+£1,52) on y 57,69 % Bumnankis. Y perru
ctynerTok (30,77 %) wiei rpynu pe3yabTaT OLiHIO-
BaBC# sk ayxe moranuii — (37,6 = 2,33) ox. B Toii
JKe 4ac B KOHTPOJIBHIH IPpyTIi IiBYAT BiMi4aBCs HO-
pMaibHuii pesynbtat — (7,59 + 1,46) ox.

[IpoBenene TectyBanHs 3a mkanoro Cminbep-
repa J03BOJIMIIO OIIIHUTH MOKa3HUKU OCOOUCTICHOT
Ta peakTUBHOI TPHUBOXXHOCTI. 32 OTpUMaHUMHU Ja-
HUMH CepeJl BCiX CTYACHTOK OCHOBHOI IpyIH Ha TJIi
po3maniB cTpecocTiiikocTi Oynu BUSABICHI Pi3HOTO
CTYTICHS O3HAKHU IiABUIIEHOI TPUBOKHOCTI.

AHaltiz cTaHy peakTUBHOI TPHBOXKHOCTI B OCHO-
BHIIl TPyl CTYJICHTOK BHSIBUB HACTYIIHI pe3yJib-
tatu. Tak 11 Tshkka ¢popma — (51,35 + 2,34) Ganu,
Bu3Hayvanack cepex 23,08 % cryneHrok, y 53,85 %

BUIAJIKiB BiIMIi9aJIMCh TIOMIpHI 03HAKH PEaKTUBHOT
tpuBoXxHOCTI — (37,5 + 1,62) 6anu, y 19,23 % nis-
yaT MaJId Miclleé O3HAaKW HU3BKOi TPUBOKHOCTI —
(26,28 = 1,18) Gamu. Takox pe3yJbTaTH OIHUTY-
BaHHs cepell IUX CTYJISHTOK BHSBILUIN PO3JIAAH
0COOUCTICHOT TPUBOKHOCTI: ii TSKKHIA BapiaHT Bij-
MiuaBcs y 57,69 % nieuat (53,16 + 1,32 6ann), mo-
MipHa ¢opma posnaxiB (39,1 £2,12 Gamn) — y
34,62 % Bunazkis, y 7,69 % BUmankiB Maiu Micie
03HAK{ HU3BKOI TPUBOKHOCTI (28,26 + 1,94 6amm).
TakuM 9UHOM B OCHOBHIH TPy CTYICHTOK 3 pO3-
JagaMd OCOOWCTICHOI TPHUBOKHOCTI TEepeBayKan
03HAK{ BUCOKO{ Ta MOMipHOI TPUBOKHOCTI.

Cepen pecrioHIeHTiB KOHTPOJIBHOI IPpyIH MOKa-
3HUKHA TPHUBOXKHOCTI cranoBuid (18,26 +1,94)
6anu, TOOTO OyJNM TOCTOBIPHO HIDKYMMH Bill pe-
3yJIbTaTiB OCHOBHOI IPYIIH.

TaxuM 4MHOM 3a pe3yJibTaTaMu OIHUTYBaHb MO-
JKHA 3pOOUTH BUCHOBOK, 1[0 B OCHOBHIH I'pyIi mpo-
SIBU HA3BKOI CTPECOCTIHKOCTI TICHO TEPEILTiTaJIICh
i3 O3HAaKaMH TMiJBUIICHOT TPHUBOXHOCTI (3aMi-
LIaHHS, CTPaxXy, NePEKUBAHb).

Ha npyromy erarmi JOCHiI)KEHHS B YMOBax J10-
30BaHOIO CTpeC-HABAaHTAXXCHHS BUBYAIM 0COOIH-
BOCTI peakilii MOKa3HUKIB reMOJWHAMIKA B 000X
rpynax CTyJIeHTOK.

Hacammnepen 3a pesynbratamu BEM-npoGu
OyJI0 BCTAHOBJICHO JOCTOBIpHE 3HM)KCHHS TOJEpa-
HTHOCTI JI0 (D I3MYHOTO HABAHTAXKEHHS y J[IBYAT OC-
HOBHOI TpyNH — CepeiHiil pe3ynbTaT CTaHOBUB
(103,85 +4,43) Br, MPOTH
(147,92 £ 6,86) BT oTpuMaHOro B KOHTpPOJIbHIH
rpymi (p < 0,001). IIpu nboMy MakcHMallbHE HaBa-
HTaxkeHHa (150 BT) B ocHOBHINl Tpymi mocsrin
7,69 % crynentok, 125 Bt — 23,08 %, B Toii xe uac

IIOKa3HHKa

aHaJIOTI4HI HAaBaHTAXEHHS B KOHTPOJIbHIH rpymi
noysxaiu, Bignosinao 58,37 % i 91,67 % nisuar.
[opir 175 1200 BT y KOHTpOJIBbHIN TPYyNH AOCSTIIH,
BignoBiauo 33,33 % 1 16,67 % cTyaeHTOK.

[puunaamu npunuaeHHss BEM-11po6u y niBuat
OCHOBHOI rpymu Oy — BToma (57,69 %), pizka 3a-
rajpHa Ciadkicte (26,92 %), Oomi B M’s3ax Hir
(34,62 %), zagumika (34,62 %), 3amamopoYeHHs
(11,54 %), ronosuuii 6inb (7,69 %). [ToTpibHO Bin-
MITHTH, 0 Ha3BaHi BUIIE MPUYUHHA YACTO MOETHY-
BaJIHCS.

B KOHTpONBHINA Tpymi 10 NPUYWH NPUIUHEHHS
BEM-npo6u HaituacTimumu 6yiu sBToma (41,67 %)
i O6om B Horax (58,33 %), mami — 3amunika
(33,33 %), mocsrumenns YCC go 170 ya/x —
16,67 % giBuar. OHAK BHSBIICHI CKAPTH BUHUKAIN
IIPU  BHIIOMY IIOPOTOBI  BEJIOEPTrOMETPUYHOTO
HaBaHTA)XCHHS.
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Tabauya 1 — JJunamika noKasHuKie 2eMOOUHAMIYHO20 3a0e3neyents y CIYyOeHMOK i3 po3iadamu 0e3a0anmayii i ni08UeHOr MPUBOICHICIO 8 YMOBAX

cmpec-mecmy

Bt 25 50 75 100 125 150 175 200
YCC 1-rp 84,38 +2,30 | 111,62 +2,67|127,19 + 3,12 | 136,15 + 4,33 | 148,67 + 3,45 | 156,38 +£ 5,34 | 150,0 £ 2,25
YCC 2-rp 80,86+ 1,85 | 97,36 +3,16 | 108,57 + 2,78 | 121,50 +£ 2,29 | 138,54 + 2,74 | 150,73 + 3,48 | 157,88 + 2,82 | 164,45+ 1,25 | 168,2 + 0,75
CAT 1l p 114,38 £2,29 | 120,86 + 2,88 | 127,3+ 2,62 | 135,1+ 3,02 | 144,94+ 2,68 | 150,4 + 3,14 | 151,04+ 2,25
CAT2r1p 110,54 +2,50 | 113,64 + 2,39 | 116,7 +1,87 | 128,54+ 1,39 142,46 +1,18| 150,1+ 1,62 | 155,8+ 1,31 | 156,75+ 2,63 | 164,0+ 1,89
JOAT 1 1p 71,1+0,84 | 7435+0,68 | 75,67+0,72 | 76,82+ 0,64 | 75,39+ 0,96 | 80,54+1,02 | 84,5+0,75
JOAT 2 rp 76,25+1,12 | 7457 +0,68 | 68,21+0,56 | 69,14+0,85 | 70,2+0,86 | 71,36+1,15 | 7150+20 | 71,75+1,15 | 775+15
YOK 1rp,mn | 53,68+2,65 | 59,23+ 1,58 | 60,18 +2,29 | 66,64+ 1,75 | 64,12+ 2,56 | 64,20+ 1,10 | 65,25+ 1,45
YOK 2 rp, mn | 62,14+1,93 | 64,86+1,84 | 6432+1,88 | 69,87+1,74 | 72,18+ 1,61 | 73,95+ 1,29 | 76,54+0,64 | 7425+0,68 | 72,5+1,05
XOK Irp (1) 453+0,12 | 6,62+0,14 | 7,65+0,10 | 9,07+0,09 | 9,53+0,15 | 105+0,18 | 9,85+0,15
XOK 2rp (1) 490+0,22 | 631+0,18 | 6,98+0,14 | 849+0,23 | 10,2+0,15 | 11,15+0,21 | 12,08 +0,19 | 12,21+ 0,24 | 12,19+ 0,15

Ipumimka: * —p < 0,05; ** —p < 0,01, *** p < 0,001
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[Toxa3HUKH TeMOAMHAMIKH OTPHMaHI B yMOBax
BEM-1ipo0u B OCHOBHIH Ta KOHTpPOJBHIHM rpymax
npencraBieHo B Tabimmi 1. YacTtoTa cepreBmx

CKOpPOYEHb € IHTEeTpaJbHUM IMOKa3HUKOM
(YHKI[IOHATBHOTO ~ CTaHy  CEpIEBO-CYIUHHOI
CHCTEMH, aKTUBHOCTI OKpeMUX BII1IIIB

BereTaTuBHOI HepBOBOi cuctemu (BHC), mo Moxe
CIyXWTH IHIUKATOPOM pIiBHA ajganTamii Jo
CTPECOPHOTO BIUIHBY.

100 ya/xB

KoHTpoabHa rpym:

Tak OGymo BcranoBieHo, mo peakuis YCC Ha
JI030BaHE CTpeC-HABaHTA)XCHHS B OCHOBHIN TPy,
Ha BIiOpi3Ky HaBaHTaxeHHA Bix 25 mo 150 Br
cynpoBoKyBaigace mpupoctoM  YCC,
JOCTOBIPHO TMEpeBa)kaB aHAJIOTIYHI pe3yJIbTaTH
OTpUMaHi B KOHTpOJBHIHM rpymi (puc. 1). Timbku

SIKAH

micns 125 Bt HaBaHTa)keHHS! B KOHTPOJIbHIN IpyTi
OyJi0 BHSBIICHO JOCTOBIpHA IlepeBara pe3ysbTaTiB
npupocty YCC Hajx moka3HMKaMH OTPUMAaHHUMU B
OCHOBHIH Tpymi IiBYAaT.

91,59

89,54

125 150 175 200

OcHoBHa rpyna

Pucynox 1 — Ipupicm YCC nio uwac BEM-npobu (yo/xs)

[ToniGHMit pe3ynbTaT CBIMYATH NPO PaHHIO
aKTHBAIIiI0
MoO1Ti3anio QYHKIIIOHATEHUX PECYPCiB OpraHizmMy
1 iX IpUIIBUAIIEHE BUCHAXEHHS ISl MOJOJAHHS

CI/IMHaTO-a,Z[peHaJ'IOBOII. CHCTEMU,

3pOCTAl0Y0Or0 HABaHTAXKEHHS, IO HPU3BEJIO [0
npunuHeHHs: BEM-mipo6u 1 BiANOBIZHO HU3BKOTO
pe3yibTary.

OpHouacHO 13 3MiHaAMHM  nepuQepHUIHOro
MyJbCY CTPEC-TECT CYIPOBOPKYBABCS PEAKIII€I0
AT na BEM-nipo0Oy (ta6a. 1). BeranoBneHo, 1o B
ocHOBHIN rpymi nmiBuat migiiom CAT mounmHaBcs
Bxke micig 25 Bt — "a 5,67 %, Ha Bucoti 150 Bt —
nei mokasHuk Bupic Ha 32,04 %. B xoHTpoOSBbHIH
rpynmi  peakuis CAT Oyna mnoBinbHIIIOW i
HaOmM3MUIacs 0 MOKa3HWKIB OCHOBHOI TPyNH Ha
BucoTi 125 BT, a npu HaBanTaxkeHi 150 BT tHCck
migeuityBascs  Ha 40,94 %,
NepeBakaB IOKa3HUKH IPHUPOCTY OTPHMaHi B
OCHOBHIH Tpymi JIiBYaT.

Takox  TOTpiOHO  BIAMITUTH  pEaKIilo
nigsuineHHs JJAT B OCHOBHIH rpyIi CTYACHTOK ITiJ{
yac BEM-nipo6u — 3 4,44 % npu 25 Bt 10 18,63 %
npu 150 Brt, mo Bka3ye Ha MOXIIUBE 3pOCTaHHS
nepugepuvIHOro CYyJAMHHOTO ormopy. B

TOOTO  3HAYHO

KOHTpOJNBHIH rpyni aiBuat nokasuukun AT He
3a3HAIM JOCTOBIpHUX 3MiH Ha Tii BEM-mpobn i
HaBiTh MaJIM TEHJEHIII0 70 Horo 3HmxkeHHs. Illo
CBIAYUTH NPO BIUIMB HaJMIpHOI TPUBOXHOCTI Ha
nepudepuIHUi CyANHHHUI OMip B yMOBax CTpec-
HaBaHTaxeHHs (puc. 2). [Iparroroui B UX yMoOBax
M’S3u  TOTpeOYyIOTh JI0OJATKOBOTO IOCTa4aHHS

KHCHIO 1 eHepreTMuHoro cyOcTpary, SIKHi
3abe3neuyerbest anekBatHoro YCC Ta ynapHuM
obcsrom kposi [5, 12, 15].

Hocmimkenas mnokasaukiB YOK mig dac
HaBaHTAQXEHHS  BUSABWIO  HOro  JOCTOBipHE
30inpmieHHss B 000x rpymax. OpHak B OCHOBHIH
rpymi 36insmenas YOK Oyino Haii0Oinbm nomitHe
npu nepmux 100 Bt nHaBanTaxenus (puc. 2). B

KOHTPOJIBHIN TpyImi AiBUaT, Ied MOKa3HUK IM0YaB

CYTTEBO 3pocTaTu micIst 125 Bt
BEJIOEPTOMETPUIHOT MPOOH.
IIpy 1pOoMy B KOHTPONBHIHA Trpymi Oyma

BCTaHOBJIeHA Kopessinist Mix piBHeM YUCC i 3pocTom
YOK npu 150 Bt HaBanTaxkenss i Bume (r = 0,78,
p < 0,05), cxoxum OyB 3B’S130K B OCHOBHiil Ipyri
aisyat — (r = 0,65, p < 0,05), oqHaK TiTBKH B MEXaX
HaBaHTaxxeHHs 100 Br.

308
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MM PT.CT.
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75,39
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® OcHOBHA rpyna

Pucynox 2 — Juuamixa JJAT 6 ymosax cmpec-mecmy (Mm pm.cm.)

IlonibHa peakmist CBIMYUTH TPO IIiIBUIICHHS
aJpeHepTivHOoT BIOMNOBIAHO 10
3pOCTalOYMX METa0ONIYHUX TOTPed TPAMIOI0YNX
CHCTEM, ONTUMaJbHOI peryismii MexaHi3MiB
BIAMOBIJAIbHUX 32 KapJiOpecHipaTopHy CHUCTEMY B
CTY/ICHTOK KOHTPOJILHOT TPyIIH.

Tloganpinuit aHasi3 MOKAa3HHUKIB FeMOIUHAMIKH,
3okpema  XOK,

aKTHBHOCTI,

B yMOBax BeJOEPrOMETPUYHOT
mpobu (puc. 3), BCTaHOBHB, IO cepex miB4ar 1-1
rpyny, Ha opo3i 1o 125 BT HaBaHTaXXeHHS, TEMITH

BT
200

175
150
125
100
75
50
25

2

4

npupocty  XOK  nmocToBipHO — mepeBakain
pe3ynpTaTd  OTpPHUMaHi OBOMY  eTarli
HAaBaHTQXXCHHS B KOHTpONBHIHA Tpymi. I[lomioHa
muaamika XOK Oyma Oinbmie moB’s3aHa i3
3poctandsiM UCC mixg uac BelnoeproMeTpuyHol
npobu. B KOHTpONBHIN TpyNi aHAJOTiYHUN TPEHA
BUSIBJISIBCSL 32 PaxyHOK OJHOYACHOTO 3pOCTY
moka3HuKiB UCC 1 YOK B CTYICHTOK, 5Ki TIO0TaIH
nopir > 150 Br BEM-npo6wn.

Ha

10 12 14

KoHTpoabHA Tpyma © QcHOBHa Ipyna

Pucynox 3 — Juuamixa XOK na mai BEM-npobu 6 cmyodenmok 0CHOBHOI | KOHMPOJIbHOI 2pYh

BusiBnene ogaodacHe 3poctanas XOK i mopora
BEM HaBaHTa)XXCHHS CBITYHTH PO 301IBIICHHS
CTOXKMBAHHS KHCHIO MiOKapJIOM.

OuiHka KoedillieHTy pe3epBY BUSIBWIA, L0 B
OCHOBHI# rpymni nokazuuku KP npu HaBanTaxeHi 25
Bt, 50 Bt i 75 Bt Oynu AOCTOBIpHO BUIUMH HiX B
KOHTpONBHIA rpymi, BigmosigHo, (1,46 = 0,08)
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ym.oxn., (1,69 £0,09) ym.on. i (2,0 £0,06) ym.ox.,
npotu (1,26 +0,12) ym.ox., (1,38 £0,14) ym.ox. i
(1,68 = 0,12) ym.ox. Ipu HaBanTaxeni 100-125 Bt
pesynsratt KP B 000X Tpymax mOCTOBipHO HE
PI3HWIHNCH MiX co00t0. B Toii 5xe yac y KOHTpOJIbHIM
rpymi nokasuuku KP cepen cTyeHTOK, siKi 0OCATIIH
nopory 150, 175 i 200 Bt cranosuiu (2,47 +0,12)
yM.ox., (2,49 £0,15) ym.ox. i (2,46 +£0,12) ym.ox.,
BIMOBITHO, TOOTO  TMEpeBaXKald  PE3yNbTaTH
OTpHMaHi B KOHTPOJBHIN TpyIIi, IO CBIAYMIO TIPO
BUIIII JaNTaliiHI pe3epBU MiOKapay B IIUX JiBYAT.

Takox OyJI0 BCTAaHOBJIEHO, 110 Cepe]] CTYACHTOK
ocHoBHOI Tpymn mokasauku IIP (32,02 +2,46) %
OyB HIKYMH BiJg pe3ynbTaTy OTPUMAHOTO B
KOHTpONbHIN rpymi (48,36 +3,68) % (p < 0,05).
AHanoriyHa peaxiist BiMiuaiacst B OCHOBHIH Tpymi
3 Ooky IXP — (78,95 3,15) %, skuii TaKok
JIOCTOBIPHO TMOCTYIABCS ITIOKa3HUKY KOHTPOJIBHOT
rpynu — (115,81 + 4, 89) %. Husbkuit mpupict nux
NOKa3HUKIB Ha BUCOTI TaHOTO CTpPEC-TECTy Cepen
CTyJCHTOK OCHOBHOI TPYNH MOXE CBIIYUTH IIPO
3HIDKCHHS CHUMIIaTUYHOI aKTUBHOCTI 1 mepeBary
NapacUMIIaTHYHOI, IO MiATBEPHKYBAIO TSHACHLIIO
1o 3smeHmenHsM YOK, UCC.

Ouinka [1/] Ha KiHIIEBOMY eTari HaBaHTa)KEHHS
CBIIYMTH NPO JIHIMHY 3aJIeXHICTh MK 3HHXKSHHSIM
CHOXXKMBAHHS KHCHIO MIOKapioM 1 3HIKECHOIO
TOJICPAHTHICTIO 10 (DI3UYHOTO HABAaHTAXKEHHS, IO
miaTBep/KyBaiochk pesyiaprarom (228,0 +16,5) %
OTPUMAHUM y CTYACHTOK OCHOBHOI I'PYIH, IIPOTH
MOKa3HUKa KOHTpoJbHOI rpymu (286,18 +25,4) %
(p <0,05).

v BiTHOBHOMY nepioni
remoanHaMiky, 30kpemMa UCC, B KOHTPONBHIHN rpymi

ITOKa3HUKH

MOBEPHYJIUCH JI0 BUXITHUX OKa3HHUKIB MPOTATOM 5
XB y 66,67 % niBuat, uepe3 7 XBWIMH Yy pEIUTH —
25,0 % crynenTok. B Toil ke yac B OCHOBHiii rpyrmi
MyJbC BIIHOBJIABCS MOBUIBHIIIE — O BHXIIHOTO
piBHst potsirom S xB y 38,47 % niBuat, 10 7 XB —y
42,31 % Bunankis, 1o 10 xB8 —y 19,23 % cTyneHToK.

Hopmamizamis YCC BigmoBigae IIBHIKOCTI
JiKBizauii KuCHeBOro O6opry, aje B TOH ke yac Horo
HOpMali3alis IIe He CBIMYHTh MPO OCTATOYHE
BiJTHOBJICHHS — HOPMaJIi3aIlif0 BCIX TOMEOCTATUIHUX
3pyIlleHs — B OpraHi3mi B miomy [5, 14, 16].

Cxoxoto Oyna TuHaMiKa y BiTHOBHOMY Hepiofi
3 CAT B 060X rpymax.

OTpuMaHi pe3yJbTaTH HHU3bKOi TOJIEPAHTHOCTI
710 (hi3MIHOTO HABAaHTAKEHHS Y AiBYAT 3 O3HAKAMHU
HAJIMIpHOT TPUBOXKHOCTI 1 Je3ajamnTainii CBiT4aTh
PO HHU3bKY TOYKY aHAaepOOHOro IOpOry y IHX
CTYICHTOK, KOJIM TIIOYMHAETHCS BHKOPHCTAHHS
NPAIOI0YMMHU M’ sI3aMU aHAepOOHOTO MeTaboi3My .

Tak gk cuctemMa KpoBOOOIry Bimpi3HAETHCS
BHCOKOIO PEAKTHUBHICTIO i € TOHKUM MapKepoM, IIIo
BimoOpakae CTaH ajamTamiiHol mepeOymoBH
OpraHi3My B YMOBax CTpecy, MAOIUIBHHM € ii
JOCITIJDKEHHS] B YMOBaX iHJyKOBaHOTO CTPECOPHOTO
HaBaHTAXKCHHSA OKpEeMUX ¢izionoriyHUX
MOKa3HUKIB, M0 OCOOJIMBO aKTyaJlbHO y JiiBYaT
IOHAI[bKOTO ~ BIKY  HAWOUIBII ~ CXWJIBHHUX IO
TICUXOEMOLIITHOTO BILJIUBY i CYIYTHIX
TICUXOCOMATHYHHX TUCQYHKITIH.

[IpoBeneHa oOmiHKa TOKa3HUKIB  CEpIEBO-
CYIMHHOI CHUCTEMH Yy CTYIEHTOK OCHOBHOI Irpynu B
YMOBax TOCTPOrO CTPECOPHOTO BIUIMBY, BUSIBHIIA
paHHIN nocToBipHHWI mpupicT mokasHuKIB YCC,
YOK, CAT i 3MeHIIeHHs TOKa3HUKIB IHOTPOITHOTO 1
XPOHOTPOITHOTO PE3epBiB Ta MOABIHHOTO TOOYTKY,
IO MIATBEP/KYE HASBHICTh CKPUTUX pO3JJiB
peryisinii MeTaOoNiYHUX TpoLeciB y 3abe3mnedeHi
crpec-nimityrounx cuctem [3, 10, 16].

OtpuMaHHii pe3ynbTaT BUCBITIIIOE POJIb IIPOSIBIB
Je3ajanTanii Ta HagMIpHOI TPHBOXHOCTI, K
BEpXiBKy aiicOepry ICHYIOUMX MeEXaHi3MiB, SKi
0OMEXYIOTh TPOIECH CTPECOCTIHKOCTI 1 MOXYTh
Oytm  Mapkepamu  (YHKIOIOHAJBHOTO  CTaHy
opraHi3my i fforo HeiiporymopansHuX pe3epsis [5].

Tak npoBejieHEe OCHIIPKEHHSI BCTAHOBHJIO, IO
po3naau aganrauii Ta miaBUIIEHOT TPUBOMXKHOCTI, SIKi
OyJii BUSIBIICHI Y YaCTHHHU CTYIEHTOK MOJIOJIINX
KypCIB CYNpPOBOJKYBAJIUCh HAJMIPHOIO PEAKIIE0
MiOKapJy IiJl yac BeJxoeproMeTpudHoi mpodu. [pu
OFOMY BigMidanacs paHHA Ta HaaMipHA PEaKIis
MOKA3HUKIB TeMOJMHAMIKH Ha MEPIINX CXOIMHKAX
BEJIOEPTOMETPHYHOI NPOOHM, 30KpeMa MNOKa3HHKIB
UCC, YOK, koedirieHTy pe3epBy, Ha TIi 3HIKEHOL
TOJICPAHTHOCTI 70 (Pi3MUHOr0 HaBaHTaXeHHs. Kpim
TOTO, Y HHX BIIMIYaIOCh 3HIIKCHHS IOKA3HHUKIB
XPOHOTPOITHOTO Ta IHOTPOIHOTO pe3epBiB. Hus3bkuii
npupict [IP Bka3zye Ha 3HIDKEHHS MiOKap/iajJbHUX
pe3epBiB.

3HIDKCHHS B OCHOBHIM Tpymmi JiBYaT TOPOTY
BEM HaBaHTa)keHHsI, CBIIYUTH NPO HEHAJCKHUHA
CTaH TEpMIHOBMX MeEXaHIi3MIB HPUCTOCYBaHHS,
CTpPEC-JIIMITYIOYOi ~CHUCTEMH Yy TOpiBHAHHI 3
pe3yJbTaTaMy KOHTPOJIbHOI IpyIIu.

Hwuni BBaXkarOTh, 110 BUSBJICHE y YaCTHHU JiBUAT
ocHOBHOI Tpymu mBuake migumenasa, CAT i
Hepinko JIAT, Ha T HU3BKOI TOJEPAaHTHOCTI IO
(hi3MIHOTO HABaHTAKEHHSI, MOXKE OYTH MPEAUKTOPOM
(opmyBaHHS apTepialbHOI TimepTeHsii.

BcranoBineHo, 110 J1030BaHUiA (i3UYHUIA CTpPEC Y
JBUAT FOHAIBKOTO BIiKYy 3 TPOSBAMH ITiBHICHOL
TPUBOXKHOCTI 1 O3HaKaMH Je3ajanTaii J103BoJIsie
BUSIBUTH TIPUXOBaHI  «IE(QEKTH» PEeryJIsTOpPHUX
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MeXaHi3MiB, HacamIIepe]] Yepe3 0COOIUBOCTI peaKIii
HEHTPANBHOI Ta Iepru(epUIHOT TEMOAMHAMIKH, 1110 B
CBOIO Uepry Moke OyTH IOB’S3aHO 3 HealeKBaTHOIO
nepe0y10BOIO HEHPOTyMOpaIbHOI peryJsii,
po3nazamMu KIITHHHOTO MeTa0oIIi3My y BiIIOBIIb HA
cTpecopHwuii BB [6, 7, 14].

B Toili e yac B KOHTPOJIbHIH IpyHi CTYIEHTOK
TOJIEPAHTHICTD /10 (HI3UYHOTO HaBaHTAXXKEHHS Oyna
3HQYHO  BHIIOI HAa  TI  ONTHMAJILHOTO
remonuHaMiuHOTO 3abe3neuerHs BEM-mpobwm, mo
MATBEpIKYE KpaIinii cTaH 3a0e3neueH s MpoIeciB
TOMEOCTa3y B yMOBax CTPECOPHOTO HaIpyKECHHS.
JlaHuii pe3ynpTaT € IpsMAM ITiATBEPIKSHHSAM BHIIOT
CTPECOCTIMKOCTI cepel TPymu CTYAEHTOK, Yy SKHX
BIZICYyTHI ~ O3HaKW  Je3ajanTtaiii 1  HaaMIipHOT
TPUBOXKHOCTI.
3aJIMIIAETHCS
po0,

HEOOXIIHMX JUISi CBOEYACHOT'O BUSBIICHHS PO3JajiB

B paHmii yac  akTyalnbHUM

3aCTOCYBaHHS [IarHOCTUYHHX TECTIB 1
roMeocTa3dy B IOHAIIBKOMY BiIi Ta iX Hacuiaki. Ha
Hally JyMKy, Ha MOYaTKOBOMY e€Tami JiarHOCTHUKH
TPOSIBIB J€3aamTalii cepel] JiBUaT IOHAIBKOTO BiKY,
JIOLJIEHO BUKOPUCTOBYBaTH  CTaHIApTU30BaHi

ommtyBambHUKA KoyxeHa i Cminbeprepa-XaHiHa.

CONCLUSIONS / BACHOBKH

1. Tlcuxodizionoriyauii craTyCc y 4YacTHHH

CTYACHTOK MOJIOAIIUX I(priB BUABJIAETHCA

HE3a[OBUIBHUM  IICUXOEMOLIHHUM  mpodinem,
3HIDKCHHAM (DI3UYHOT Mpane3JaTHOCTI, MBUIKUM
CTOMJICHHSIM B YMOBaX CTPECOBOTO HABaHTa)KECHHS.

2. 3 MeTOI OTpUMaHHs CBO€YacHOi iHpopmarrii
mpo GbyHKIIOHATBHAN Oprafizmy
o0cTexxyBaHUX miBUaT ((i3i0NIOTIYHAN TMOPTpET),
PETYISTOPHUX Ta aJanTaliifHUX MOXJIHBOCTEH, a

MMPOBEACHUX

CTaH

TaKOX OILIIHKHA e(eKTUBHOCTI

OpHak 3aCTOCYBaHHS PYTHHHHX OIUTYBAIBGHUKIB HE
3aBXKIN BimoOpaXkae  peasbHHI
PETYIATOPHUX MEXaHI3MIB.

B T0i1 ke yac iHgyKOBaHa (i3UIHIM JTO30BAaHUM

IIOBHO CTaH

CTPEeCcOM reMOIHaMI4Ha PeaKIis, JO3BOJISIE JOTHYHO
BU3HAYUTH CTYIiHb HANpYXXEHHS aJanTalliifHuX
MEXaHi3MiB, PIBEHb TOJIEPAHTHOCTI /0 (HI3HIHOTO
HaBaHTA)XCHHS, a TaKOX 3 IHIIOro OOKy — INpOSIBU
HAJIMIPHOT TPUBOXKHOCTI 1 3HIDKCHOT CTPECOCTIHKOCTI
NPEICTaBUTH SK MapKep HeWpOBereTaTHBHHX
PO3TAamIiB y CTYyIEHTOK IOHAIBKOTO BIKY 1 MOYKIIBHX
PH3HKIB [TEBHUX IICMXOCOMATHYHHX 3aXBOPIOBAHb [7,
13].

B ocHOBI amamramii 0 CTPECOPHOTO BIUIUBY
HOpMaJTi3ais

JIC)KUTD HEUpOryMopanbHUX

MEXaHi3MiB, 3 METOIO 3MEHILICHHsI IPOSIBIB HaAMIpHOT

TPUBOYKHOCTI, I1IBUILIEHHS CTPECOCTIHKOCTI,
[UIAXOM  ONTHMi3alii, MEIMKAMEHTO3HHM  9H
HEMCMKAMEHTO3HUM HLUISIXOM, OanaHcy

PErYJIOIOUUX CTPYKTYp pearyiouux Ha BIUIMB
30BHIIIHIX MTOJJPa3HIKIB.

CBoevyacHa ONTUMI3alis TPOLECIB amamTaril
JIO3BOJIUTh  MOKPAIIUTH  POLEC
TIOJAITBIIOT TTIPO(ECIHHOT NiSITBHOCTI.

HaBYaHHA 1

037I0pOBYMX 3aXOMiB JOLIJbHO BMKOPHUCTOBYBATH
CTaH[[apTI/I?)OBaHi OIMMUTYBAaJIbHUKHW Ta MNPOBCACHHI
mpoo
CTaHy

HaBaHTaXyBaJIbHUX JUIA OHiHIOBaHHH
CEepLEBO-CYAUHHOI

cucTeMu 1 (hi3UYHOI Npane3aTHOCTI.

(bYHKIIOHATIBHOTO

3. 3 MeTol TMOKpAIIeHHS CTaHy 370pOB’S
CTYACHTCHKOI MOIIOJIi HEOOXIAHO ITiBUIIYyBATH
mpodeciifHi KOMITETCHTHOCTI BHKJIQAA4iB BHIIO1
KO 3 aganramiiaol  izionorii,
BaJIEOJIOTIi Ta ICHXOJIOTIi B OCBITHIX HaBYaJIbHUX

IUTaHb

yCTaHOBax.

PROSPECTS FOR FUTURE RESEARCH / TEPCHHEKTUBHU NMNOJAJBINIUX JOCJIIKEHb

IIpencraBnsie  HAyKOBO-IPaKTHYHHUHA

iHTEepec

JIOCIIIJDKEHHSA

JUHAMIKM  TIOKa3HUKIB  Cy0’€KTHBHOL

CHMIITOMATHKH, KapAi0pecIipaTOpHOi CHCTEMH Y CTYAESHTOK MOJIOJIINX KYPCiB i3 IposiBaMH Jie3aianTaii Ha Tu1i

MEAUKAMCHTO3HOT'O Ta HEMEIUKAMEHTO3HOI'O HiKyBaHHH.
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ECHOCARDIOGRAPHIC CORRELATION OF CARDIAC
FUNCTION IN PATIENTS OF HYPOTHYROIDISM

Objective: The aim of the current study was to identify the
echocardiographic changes in patients with hypothyroidism and
correlation of these echocardiographic changes with the severity of
hypothyroidism.

Method: A cross-sectional, and observational study was
conducted on 60 treatment naive patients of 18 to 60 years with
hypothyroidism for 15 months from March 2021 to July 2022. The
clinical demographic, treatment, ECG and echocardiographic profile
were assessed in all patients. The association between categorical
findings was determined using the chi-square test. Percentages and
frequencies were also used for every parameter.

Results: 36.6% of the patients belonged to the age group 31 to
40 years. The mean age was 37.2+10.67 years and the majority of
patients were females (76.67%). 33.3% of patients were overweight.
21.67% were obese and 45% had normal BMI. 21.67% had mild
hypothyroidism, 56.67% had subclinical and 8.33% had severe
hypothyroidism. There was a significant association between BMI
and severity of hypothyroidism (p=0.0167). Abnormal lipid profile
was seen in 61.67% of patients and a significant association was
observed between total cholesterol and the severity of
hypothyroidism (p=0.0031). LVPW thickness was normal in 78.33%
of patients. Abnormal interventricular septal thickness was seen in
28.33% of patients. The cardiac chamber was more than 5.4cm in
3.33% of patients. Pericardial effusion was observed in 12 patients.
There was a significant association between LVPW thickness,
interseptal thickness, cardiac chamber size, ejection fraction, E/A
ratio, and severity of hypothyroidism.

Conclusion: Increased interventricular septal and left ventricular
posterior wall thicknesses with diastolic dysfunction are one of the
earliest heart changes noted in patients with hypothyroidism. Early
diagnosis in patients with hypothyroidism will definitely reduce the
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extent of cardiac complications that accompany it. ECG and
echocardiography are useful noninvasive tools in assessing the
response to thyroid replacement therapy. The study suggests
screening of all patients with  hypothyroidism  using
electrocardiography and ECG as most of the patients show
impairment in cardiac functions, so that appropriate intervention can
be taken earlier.

Keywords:

echocardiography, hypothyroidism, interseptal

thickness, diastolic dysfunction.
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INTRODUCTION / BCTYII

Thyroid diseases are among the most common
hormonal disorders worldwide with India being no
exception. Early diagnosis and treatment remains the
cornerstone  of thyroid disorders treatment.
Hypothyroidism occurs due to low levels of thyroid
hormones with varied etiology and clinical features.
lodine deficiency is the commonest cause of
hypothyroidism globally. Due to the lack of
awareness about the disease, facilities or screening
programs to treat patients in endemic areas, there is
often a delay in diagnosis.

The prevalence of hypothyroidism in India is
around 11% [1]. The prevalence of subclinical
hypothyroidism was found to be 9.4%. The
prevalence was more in women — at 11.4% and
among men, it was 6.2% [2].

Hypothyroidism occurs due to low levels of
thyroid hormones. Hypothyroidism increases
systemic vascular resistance, reduces arterial
compliance and causes atherosclerosis. Lack of
proper muscle relaxation, reduced heart rate and
stroke volume will lead to heart failure. Subclinical
hypothyroidism is also found to cause Ischemic heart
diseases (IHD) and raised cardiovascular mortality.
Treatment of hypothyroidism provides a beneficial
effect on various parameters of heart function,
especially among younger individuals.

Hypothyroidism is associated with impaired
relaxation of blood vessels and reduced availability
of Nitric oxide of endothelium. This causes more
arterial stiffness that leads to raised Systemic
vascular resistance. This is due to increased
expression of sarcoplasmic reticulum Ca?*ATPase
and phospholamban, which inhibits ATPase [3].
Hypothyroidism leads to left ventricular diastolic
dysfunction because of slow relaxation and defective
left ventricular early filling.

Hypothyroidism causes increase in the left
ventricular mass/size.

Researchers identified a significant relationship
between subclinical hypothyroidism and prevalence
of IHD [4].

A meta-analysis with 11 prospective cohorts in 5
continents identified that subclinical hypothyroidism
is associated to raised risk of IHD and mortality with
raised TSH levels [6].

Preshant Shrivastava [7] study aimed to study
cardiovascular parameters in hypothyroid patients
using electrocardiography and echocardiography.
Around 65% subjects had clinically significant
cardiovascular changes. The most common finding
in ECG was sinus bradycardia seen in 35.5% and in
echocardiography was diastolic dysfunction in 20%
patients.

In a study done by Baladi IH et al study depicts
that the frequency of electrocardiographic changes
such as sinus tachycardia was high in patients with
primary hyperthyroidism. Study emphasized the
importance of thyrotoxicosis as a cause of cardiac
morbidity and mortality in patients with
thyrotoxicosis [8].

The purpose of the current study was to know the
echocardiographic changes in the heart in patients
with hypothyroidism which are usually reversible
with proper intervention. Study also designed
correlate these echocardiographic changes with the
severity of hypothyroidism.

MATERIALS AND METHODS

Type of study: Cross-sectional, and
observational study.

Study setting: Department of General
Medicine, Apollo Health City, Jubilee Hills,
Hyderabad, India.

Study period: 15 months from March 2021 to
July 2022.
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The study is cross-sectional as data was collected
at single point of time, without any follow up and
study participant’s clinical environment was not
changed so the study is an observational study.

Source of data: After getting approval from
Institutional Ethics Committee, hypothyroidism
patients from OP and IP units of the General Medicine
department and other departments were taken as study
sample.

Sampling procedure: Convenience sampling.

Itis a kind of non-probability sampling procedure,
in which the sample is taken from a group of people
who are easy to reach. It is also known as Grab or
Availability sampling.

Sample size calculation: As per Unnikrishnan et
al study, the prevalence of hypothyroidism in India
was 3.9% [9].

N=2Z2PQ/E?; N: sample size; P: Prevalence; Q =
1-P; E - Error: 5%;

Z-Confidence levels: 95%; N = 58. The minimum
sample size is 58.

So, we included 60 patients and the data was
complete.

All 60 patients provided informed consent to
participate in the study.

INCLUSION CRITERIA:

1. Males and females of ages 18-60 years.

2. Newly or previously diagnosed Sub-clinical
hypothyroidism patients (TSH >5mU/L and
normal free Tz and T4 levels).

3. Patients with TSH more than 10mU/L with low T4
or normal T
EXCLUSION CRITERIA:

1. Patients with known Heart diseases, chronic
obstructive lung diseases, Diabetes mellitus,
severe anemia, other known endocrinal disorders.

2. Pregnant and lactating women.

3. Patients taking drugs like beta blockers, lithium,
oral contraceptives, steroids

4. Alcoholics

5. Patients who were already on thyroxine therapy.
Exclusion criteria was assessed mainly through

oral history, medical records, to rule out the above

mentioned conditions.

Methodology: Free Ts, free T, and TSH was done
for all patients initially as a screening test to confirm
the presence of hypothyroidism. History was taken
from all the participants. A full assessment including
clinical evaluation, measurement of lipids, ECG and
echocardiography was done.

Parameters assessed: Age, Gender, Residence,
Pulse rate, Blood Pressure, BMI, symptoms and signs,

Serum free T4 T3 levels, Serum TSH, Lipid profile,
ECG, echocardiography.

Definitions:

Normal range of serum total T, was taken as 0.8
to 2 ng/dl. Serum TSH Normal Range was taken as
0.34 — 5 mlU/mL measurement of free Tz and T4 and
TSH was done by electrochemiluminescence
(ECLIA) method.

TSH and categories of hypothyroidism:

Mild — TSH from 5 to 20 mIU/ml; Moderate-
TSH levels of 20 to 50 mIU/ml; Severe: TSH above
50 mIU/ml.

Subclinical -5 to 10 mIU/ml with normal Free T
and T4 levels.

BMI: BMI was assessed as per WHO
classification, as shown below.

Under weight: <18.5 kg/m?

Normal range: 18.5—24.9

Overweight: 25.0-29.9

Obese: >30

Obese class I: 30.0- 34.9

Obese class I1: 35.0-39.9

Obese class I1I: > 40

Hyperlipidemia or abnormal lipid profile:
Increase in total cholesterol of more than 200 mg/dl or
LDL of above 150 mg/dl was considered abnormal
lipid profile.

The following parameters were noted in
echocardiography:

1. Chamber dimensions: In ‘M-Mode (motion
mode) transthoracic echocardiogram’ the left
ventricular internal diameter (diastolic),
interventricular septal wall thickness, posterior wall
thickness were measured. Reference values for left
ventricular linear dimensions were as per the
American Society of Echocardiography (ASE)
committee recommendations. Asymmetric
hypertrophy is found to be present if a ratio of
interventricular septal thickness and left ventricular
posterior wall thickness was more than 1.3 (Table 1).

2. Diastolic function: Assessed by Peak E/A
wave velocity ratio. Grades of diastolic dysfunction
based on the E/A ratio is as follows

3. Systolic function: Assessed with Fractional
shortening (not used now),

EF = (End Diastolic Volume - End systolic
volume/End diastolic volume)*100

1) Mild left ventricular dysfunction - EF 45 to
55 %

i) Moderate left ventricular dysfunction — EF
35 to 45%
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Iil) Severe left ventricular dysfunction — EF <
35%

4. Pericardial effusion:  Assessed and
quantified by the amount of Echo free space between
2 layers of pericardium around heart.

Trivial or Minimal PE: less than 10mm echo
free space; Moderate PE: 10 to 20 mm; Severe or
Massive or Large: >20 mm echo free space.

Table 1 — Chamber dimensions in males and females

Statistical analysis: The data collected was
processed in MS Excel 2019 and analysis was
carried out using Microsoft excel and statistical
software called EPI INFO free version. 7.2.5.0.
P-value of <0.05 was considered statistically
significant. Frequencies and percentages were also
used. Mean and SD were used. Categorical findings
were assessed using chi-square test.

Females Males
Mild- .
Value Moderate| Severe Value Mild Moderate| Severe
abnormal

Septal

thickness, cm 0609 | 1.0-1.2 | 1.3-15

>1.6 0.6-1 1.1-13 | 14-16 >1.7

Posterior wall

thickness, cm 0609 | 1.0-1.2 | 1.3-15

>1.6 0.6-1 1.1-13 | 14-16 >1.7

Left ventricular

diastolic diameter 3.9-53 | 54-57 | 5861

>6.2 42-59 | 6.0-63 | 64-6.8 >6.9

Table 2 — Types of hypothyroidism

TSH & TYPE Frequency Percent
Mild (5 to 20) 13 21.67%
Moderate (20 to 50) 8 13.33%
Subclinical (5-10) 34 56.67%
Severe (more than 50) 5 8.33%
Total 60 100.00%

Ethical considerations: Permission from the
Institutional ethical committee attached to AIMSR,
Jubilee Hills, Hyderabad, Telangana was taken
before conducting the study. Every patient was
explained the whole process and advantages of
availing their data for the study. Patients were also
told that their information will be kept confidential.
Informed consent form was taken in
local/understandable language and a signature or a
thumb impression was taken. They were assured
that their doubts, if any to be clarified at any time.

RESULTS

Ages ranged from 18 to 60 years. The majority
(36.67%) were in the age group of 31-40 yrs,
followed by 23.33% in 21-30 yr age group. The
mean age was 37.2+10.67 years. Most of the
patients (76.67%) were females. 21.67% patients

showed mild hypothyroidism, 56.67% had
subclinical and 8.33% had severe hypothyroidism.

33.3% of patients were overweight, 21.67%
were obese and 45% cases show normal BMI.
There is a significant association between BMI and
severity of hypothyroidism (p=0.0167). Out of the
13 obese patients 8 were subclinical
hypothyroidism patients.

Lipid profile and hypothyroidism: Abnormal
lipid profile was seen in 61.67% of patients. Total
cholesterol levels and severity of hypothyroidism:
4 out of the 5 severe hypothyroidism and 22 of the
34 subclinical hypothyroidism patients showed
abnormal cholesterol levels. There is a significant
association between Total cholesterol levels and the
severity of hypothyroidism (p=0.0031).
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Table 3 — Association between severity of hypothyroidism and total cholesterol levels, LVPW thickness,
interseptal thickness, cardiac chamber size, ejection fraction, E/A ratio and pericardial involvement

Chi-
ity of hypothyroidi P val
Severity of hypothyroidism Square value
MILD Moderate Severe Sub
(5to 20) (20 to 50) (>50) clinical
Total cholesterol
Borderline 5 4 1 17
Elevated 1 2 3 5 19.7177 | 0.0031
Normal 7 2 1 12
BMI
Normal 9 4 0 14
Obese 0 1 4 8 15.5082 | 0.0167
Overweight 4 3 1 12
LVPW thickness
Abnormal 2 3 4 4
13.4727 0.0037
Normal 11 5 1 30
IVS thickness
Abnormal 3 4 4 6
10.5117 0.0147
Normal 10 4 1 28
Cardiac chamber size
Less than 5.4 13 7 4 34
More than 5.4 0 1 1 0 8.0172 0.0457
Ejection fraction
<55% 0 1 2 0
4.85 0.02
> 55% 13 7 3 34
E/A ratio
Less than 1 4 3 4 4
12.1406 0.0069
More than 1 9 5 1 30
Pericardial involvement
Mild PE 1 2 1 3
Moderate PE 0 1 3 0 26 >0.05
Massive or severe PE 0 0 1 0

LVWT and hypothyroidism severity: left
ventricular wall thickness was found to be abnormal
in 21.67% (n=13) of patients. Abnormal left
ventricular posterior wall thickness was seen in 13
patients. There is a significant association between
left ventricular posterior wall thickness and the
severity of hypothyroidism. (P=0.003). Almost 4
subclinical hypothyroidism patients also showed
abnormal LVPW thickness.

IVST and hypothyroidism severity: Inter
Ventricular septal thickness was abnormal in
28.33% (n=17) of patients. Abnormal interseptal
thickness was seen in 17 patients. Significant
association was seen between interseptal thickness
and severity of hypothyroidism (P=0.01).

Cardiac chamber size and hypothyroidism
severity: Cardiac chamber was more than 5.4 cm in
3.33% (n=2) of patients. There is significant
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association between cardiac chamber size and
severity of hypothyroidism (p=0.0457). It was
>5.4cm in 1 Severe hypothyroid patient.

Left ventricular systolic function and
hypothyroidism: ejection fraction was less than 55%
in 5% (n=3) of patients. Ejection fraction is less than
55% in 3 subjects. There is a significant association
between EF and severity of hypothyroidism
(p=0.02).

Diastolic function: E/A ratio was more than 1 in
75% of patients. There is a significant association
between E/A ratio and the severity of
hypothyroidism (p=0.006). E/A ratio is less than 1 in
15 subjects. Among them, 4 had severe

Table 4 — Age and LVPW thickness, and IVS thickness

hypothyroidism, 3 had moderate hypothyroidism
and 4 had sub clinical hypothyroidism.

Pericardial involvement in hypothyroidism:
Pericardial effusion was seen in 12 patients overall.
Among 4 patients with moderate effusion 3 had
severe hypothyroidism. Mild effusion was seen 3 of
the subclinical hypothyroid patients. Large effusion
was seen in 1 severe hypothyroidism patient.

Age and LVPW thickness: Among 22 patients in
age group 31 to 40 years, and 18 cases had normal
LVPW thickness. There was no significant
association found.

There is no significant association between age
and interseptal thickness (Table 4).

LVPW thickness Chi-Square P-value
Age group Abnormal Normal
18-20 1 2
21-30 4 10
31-40 4 18 5.8142 0.2135
41-50 4 6
51-60 0 11
TOTAL 13 47
IVS thickness
Abnormal Normal
18-20 0 3
21-30 5 9
31-40 6 16 411 <0.05
41-50 4 6
51-60 2 9

Age and severity of hypothyroidism: Among
22 patients in the 31 to 40 years age group, 16
patients subclinical hypothyroidism.

Pulse rate: 71.6% of patients had normal pulse
rate and the most common finding was

Table 5 — Age and severity of hypothyroidism

bradycardia (Heart rate <60/min) seen in 25% of
cases.

Symptoms: 48.33% of patients were
asymptomatic. Fatigue/Easy fatiguability was the
common symptom seen in 16.67% of patients.

Severity of hypothyroidism
Age group Mild Moderate Severe SUB Total
18-20 0 0 0 3 3
21-30 4 3 2 5 14
31-40 2 1 3 16 22
41-50 3 1 0 6 10
51-60 4 3 0 11
TOTAL 13 8 5 34 60

319
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Table 6 — Symptoms among patients

Symptom Frequency Percent Cumulative Percent

Cold intolerance alone 3 5.00% 5.00%

Constipation alone 1 1.67% 6.67%

Drowsiness, Myxedema 1 1.67% 8.33%

Fatigue 10 16.67% 25.00%
Menstrual irregularities 5 8.33% 33.33%
Nil 29 48.33% 81.67%
SOB 5 8.33% 86.67%
SOB and chest pain 1 1.67% 88.33%
Weight gain 5 8.33% 100.00%
Total 60 100.00% 100.00%

Blood Pressure among patients: BP was normal
in 65% of patients. Isolated diastolic hypertension
was seen in 21.67% of patients (Table 6).

Treatment among patients: 100% of subjects
were not on treatment in the current study for their
hypothyroidism.

Table 7 — Blood pressure among patients

ECG changes: Normal ECG was seen in 43.33%
of the patients. The most common finding was sinus
bradycardia seen in 25% of the patients followed by
low voltage complexes seen in 21.67% of the
patients.

Blood pressure Frequency Percent Cumulative Percent
Diastolic HTN 13 21.67% 21.67%
HTN 7 11.67% 33.33%
Hypotension 1 1.67% 35.00%
NORMAL 39 65% 100.00%
Total 60 100.00% 100.00%
Table 8 — ECG changes among patients
ECG changes Frequency Percent Cumulative Percentage
BBB 4 6.67% 6.67%
Bradycardia 15 25.00% 31.67%
Low voltage 13 21.67% 53.33%
Normal 26 43.33% 96.67%
Rhythm change 2 3.33% 100.00%
Total 60 100.00% 100.00%

DISCUSSION

The current study was done on patients with
confirmed hypothyroidism who came to OP and IP
in AIMSR, Hyderabad, Telangana a tertiary care
center with well-equipped facilities.

Treatment naive patients aged 18 to 60 years with
hypothyroidism, fulfilling the eligibility criteria
were included. Based on the sample size calculation,
58 is the minimum sample size. So, we included 60
patients in the current study. The clinical
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demographic, treatment, ECG and
echocardiographic profile were assessed for all
patients. Association between categorical findings
was determined wusing the chi-square test.
Percentages and frequencies were also used for
every parameter.

36.6% of the patients belonged to the age group
31 to 40 years, followed by 21 to 30 years (23.33%).
Age ranged from 18 to 60 years. The mean age was
37.2+10.67 years. This indicates that
hypothyroidism is commonly detected during 21 to
40 years of age. 76.67% of subjects were females in
the current study. This indicates that hypothyroidism
is more common among females.

In T Zhai study, [10] among them, 21.8% of
patients had hypothyroidism. The overall mean age
was 57.5 years. The mean age of patients with
hypothyroidism was 59.6 years. Among 463 patients
with hypothyroidism, 41% of the subjects were
males and 59% the of subjects were females. Male
preponderance was similar to the current study.

Serum TSH levels are mainly used to screen for
primary hypothyroidism. In overt hypothyroidism
TSH levels are high (>5 mlU/l) and free T4 levels
are low. In subclinical hypothyroidism, TSH levels
are elevated (>5 mlIU/l) and free T4 levels are
normal.

In the case of central hypothyroidism, TSH is
biologically inactive and so the diagnosis is based on
free T4 rather than TSH.

Some  patients may have  associated
hyperlipidemia, increased creatinine kinase, liver
enzymes and anemia. Ultrasound (USG) of the neck
is not commonly recommended for hypothyroidism.
21.67% of subjects had mild hypothyroidism,
56.67% of subjects had subclinical and 8.33% of
subjects had severe hypothyroidism. No patient was
taking treatment in our study.

BMI &  waist
hypothyroidism

33% of patients were overweight. 21.67% were
obese and 45% had normal BMI.

There is a significant association between BMI
and severity of hypothyroidism (P=0.01). Most of
the obese patients had severe hypothyroidism.
Among 20 overweight patients, 12 cases had
subclinical hypothyroidism.

A study done by Rios Prego et al. shows that
untreated thyroid dysfunction is not associated with
BMI. Normalization of thyroid levels changed the
BMI, but most of the remaining patients were within
overweight ranges [11].

circumference in

The mean age was 55.7 years, which was much
higher compared to the current study. There is no
significant difference in baseline BMI in
hypothyroid and hyperthyroid patients before
treatment.  After treatment, the BMI of
hypothyroidism patients reduced. The mean BMI
initially was 27 kg/m?; after treatment, the BMI was
23.99 kg/m2.

Hypertension in hypothyroidism

BP was normal in 65% of patients. HTN was
seen in around 35% of patients. Isolated diastolic
hypertension was seen in 21.67% of patients.
Hypotension was seen in 1.67% of patients in our
study.

T Zhai et al. [12] showed hypertension in 35% of
cases of hypothyroidism. This finding was almost
similar to the current study finding. Cardiac
contractility and output reduce in hypothyroidism,
leading to a narrowed pulse pressure. Hence, there
will be increased renal sodium reabsorption,
expansion of blood volume and rise in blood
pressure [5].

Hyperlipidemia in hypothyroidism

Abnormal lipid profile was seen in 61.67% of
patients.

There is a significant association noted between
total cholesterol levels and the severity of
hypothyroidism (P=0.0031).

Among 10 patients with elevated total
cholesterol, 3 had severe hypothyroidism. Among 27
patients with borderline total cholesterol, 4 had
moderate hypothyroidism in our study. 22 sub-
clinical hypothyroid patients had abnormal lipid
profiles.

ECG Changes in hypothyroidism

In Tayal B et al study [13] investigated the
associations of both overt and subclinical thyroid
dysfunction with ECG parameters in primary
healthcare  population.  Hypothyroidism  was
associated with a slower heart rate and shorter QTc
in women. Longer P-wave duration, longer PR
interval and low voltage were observed in patients
with subclinical and overt hypothyroidism. Both
overt and subclinical thyroid disorders were
associated with significant changes in ECG
parameters. Age and gender have significant impact
on the association of thyroid dysfunction particularly
on heart rate and QTc interval. Most of the patients
were females, similar to the current study.

This shows that thyroid disorders were common
among females. 73% of hypothyroid patients had
high or borderline high total serum cholesterol.
There is a significant difference in the serum total
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cholesterol, triglycerides, HDL cholesterol and LDL
cholesterol between patients with hypothyroidism
and hyperthyroidism.

Normal ECG was seen in 43.33% of patients.
sinus bradycardia was seen in 25%, low voltage
complexes in 21.67%, Rhythm changes in 3.33%
and Bundle branch blocks were seen in 6.67% of
patients in our study.

Khambalkar D [14] et al, among 32 patients
with hypothyroidism, 14 patients had sinus
bradycardia, 6 patients had low voltage complexes,
5 patients had non-specific ST- T wave changes,
bundle branch block was seen in 1 patient.

No patient had ectopics, similar to the current
study. The most common finding was sinus
bradycardia and the least common finding was
bundle branch block, similar to the current study.

Preshant Shrivastava et al, 90 patients with
hypothyroidism were included. The study was
conducted at a medical college in India. Ages ranged
from 15 to 65 years. 90% of the subjects were
females. Female preponderance was similar to the
current study. More than 65% of subjects had
clinically significant cardiovascular changes in
ECG. This finding was similar to the current study, in
which ECG abnormalities were seen in 68% of the
subjects included. The most common ECG finding
was Sinus bradycardia, seen in 35.5% of patients, low
voltage complexes in 16.6% of subjects, T Wave
inversions in 7.8% of subjects, BBB in 4.4% of
subjects, and QT prolongation was seen in 2.2% of
subjects.

In a study done by Ramesh et al [15], the
incidence of sinus bradycardia was found to be 40%.
Bradycardia was reported as 30% by Shashikanth
[16].

In the study of Bupender Tayal et al [13],
subclinical hyperthyroidism was linked to low heart
rate among females and males. Hypothyroidism was
linked to bradycardia and shorter QTc in females.
Prolonged P-wave, PR interval and low voltage
complexes were seen in patients with both subclinical
and overt hypothyroidism. The presence of low
voltage was less common in older patients.

Pericardial effusion

Pericardial effusion was seen in 12 patients
overall. Among them, 1 patient had mild
hypothyroidism, 3 had moderate and 5 had severe
hypothyroidism. 3  patients with  subclinical
hypothyroidism showed mild pericardial effusion.

A study by Mirwais S [18] reported a case of a 68-
year-old male with a history of Graves’ disease treated
with  radioiodine  ablation and consequent

hypothyroidism, and presenting with moderate
pericardial effusion.

No patient had pericardial thickening or
constrictive physiology, similar to the current study.

Echocardiographic changes in hypothyroidism

LVPW thickness was normal in 78.33% of
patients. Abnormal left ventricular posterior wall
thickness was seen in 13 patients. Among them, 4
patients had severe hypothyroidism and 3 had
moderate hypothyroidism. There is a significant
association between left ventricular posterior wall
thickness and the severity of hypothyroidism.
(P=0.003).

Abnormal interseptal thickness was seen in 17
patients. Among them, 4 patients had severe
hypothyroidism and 4 had moderate hypothyroidism.

There is a significant association between
interseptal wall thickness and the severity of
hypothyroidism. (P=0.01).

Cardiac chamber was more than 5.4cm in 3.33%
of patients. There is a significant association between
cardiac chamber size and severity of hypothyroidism
(p=0.0457). The size is less than 5.4 in 58 subjects,
and more than 5.4 cm in 2 subjects. Among these 2
subjects, 1 had severe hypothyroidism.

Ejection fraction is less than 55% in the 3 subjects.
Among them, 2 had severe hypothyroidism, 1 had
moderate hypothyroidism.

E/A ratio was more than 1 (normal) in 75% of
patients. There is a significant association between
E/A ratio and the severity of hypothyroidism
(p=0.006). E/A ratio is less than 1 in 15 subjects.
Among them, 4 had severe hypothyroidism, 3 had
moderate hypothyroidism 4 had mild hypothyroidism
and 4 had sub-clinical hypothyroidism.

Among 22 patients in the age group 31 to 40 years,
18 had normal LVVPW thickness.

There is no significant association between age
and interseptal thickness. Among 22 patients in age
group 31 to 40 years, 16 had normal IVS thickness.

Among 22 patients in 31 to 40 years age group, 16
patients had subclinical hypothyroidism in our study.

A study by Mahanta Anindita et al identified that
the prevalence of overt hypothyroidism was 10.9%
and subclinical hypothyroidism in 13.1% in the
northeastern state of India. Among the cases of overt
hypothyroidism, 92.5% were adult hypothyroids,
5.62% were juvenile hypothyroids, and 1.8% were
cretins. Uncommon modes of presentation were
pleural and pericardial effusion, low body weight,
frequent  motions, and  palpitations.  Post-
thyroidectomy and drug-induced hypothyroidism
accounted for 2.3% of cases each and postpartum
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hypothyroidism for 3.7% of subjects. 13% of cases
presented with goiter and the prevalence of anti-TPO
antibodies was 8.4%.

Increased LVPW thickness was significantly
associated with increasing severity of disease by the
Chi-squared test. The P value is 0.0013. This finding
was similar to the current study.

Abnormal septal wall thickness was seen in 1
patient with mild hypothyroidism. It was seen in 9
patients with moderate hypothyroidism and 18
patients with severe hypothyroidism. It was seen only
in 5 patients with subclinical hypothyroidism. The
occurrence of increased septal wall thickness was
significantly associated with the severity of the
disease (p=0.0007). This finding was similar to the
current study.

The cardiac chamber size was normal in the
study population. There is no statistically significant
association between cardiac chamber size and the
severity of hypothyroidism.

Only 2 patients with severe hypothyroidism and
1 patient with moderate hypothyroidism had reduced
ejection fraction of below 55%.

The ejection fraction is not significantly
correlated with the severity of the disease, as the p
value is >0.05. This was different from the current
study. The LV systolic functions like ejection
fraction and fractional shortening were not
associated with the severity of hypothyroidism.

Diastolic dysfunction was found in 1 patient with
mild hypothyroidism and 2 patients with moderate
hypothyroidism. It was seen in 9 patients with severe
hypothyroidism and 3 patients with subclinical
hypothyroidism.

There is a significant association between
LVPW, IVSW and E/A with the severity of
hypothyroidism. There is significant association
between age and TSH or severity of hypothyroidism.
The study also found a significant association
between age and LVPW. These findings were
different from the current study.

In the study of Khambalkar Sunita [14], there
was no significant statistical difference in basic
Echocardiographic parameters between patients
with hypothyroidism and control group. There is a
significant reduction in E/A ratio and raised E/E’ in
patients with overt and subclinical hypothyroidism.
There is increased interventricular septal and
posterior wall thickness in overt hypothyroid
patients along with pericardial effusion compared to
patients with subclinical hypothyroidism and
controls. There was no significant difference in

ejection fraction and systolic velocity between
patients with hypothyroidism and controls.

In astudy of Yang G et al [20], it was shown that
both subclinical hypothyroidism and subclinical
hyperthyroidism were associated with adverse
prognosis in patients with heart failure. Subclinical
thyroid dysfunction is useful and promising
predictor for the long-term prognosis in heart failure
cases.

Jabbar A et al [21] study evaluated the effect of
levothyroxine treatment on left ventricular function
in patients with acute myocardial infarction and
subclinical hypothyroidism. Study results show that
among the 95 cases, 69.1% had ST-segment
elevation myocardial infarction. The mean left
ventricular ejection fraction at baseline and at 52
weeks was 51.3% and 53.8%, in the levothyroxine
group compared with 54.0% and 56.1% in the
placebo group. There were 33.3% and 36.7%
cardiovascular adverse events in the levothyroxine
and placebo groups.

There was a significant increase in the mean
LVEF and E/A ratio in hypothyroid patients after
treatment. This indicates normalization of hormonal
status. A thyroid dysfunctional state was not
associated with impaired diastolic function. This
could be due to the short duration of thyroid
dysfunction and the intake of timely and successful
replacement therapy.

But systolic function was significantly decreased
in hypothyroid patients but later improved after
replacement therapy. An early diagnostic approach
in patients with thyroid problems is vital for avoiding
cardiac complications.

In the study of T Zhai et al, there were no
significant differences in the mean interseptal
thickness, LVPW and ejection fraction between
normal, euthyroid patients and hypothyroidism
patients.

Strengths of this study:

e The current study assessed cardiac profile
of patients with hypothyroidism. This can
help to frame secondary prevention
strategies.

e The study helped to identify various risk
factors and treatment profiles of
hypothyroidism patients.

e It helps to improve clinical outcomes and
prevent various complications (advice on
appropriate treatment).

e Counselling on diet, exercise was given to
the patients.
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Economic coverage to patients:
e A npart of travel expenses was reimbursed to
all subjects for travelling to our institution.
e All the lab investigations were done free of
cost to all subjects.
Perspectives for further research
Comparison of the efficacy and safety of various
treatment regimens should be done with a multi-
centric mode with populations of different
backgrounds, rural/urban areas and from various
socioeconomic statuses.

CONCLUSIONS / BACHOBKH

Increased interventricular septal and left
ventricular posterior wall thicknesses with diastolic
dysfunction are some of the earliest heart changes
noted in patients with hypothyroidism. Lipid
changes and impairment of left ventricular diastolic
function in patients with subclinical hypothyroidism
patients warrant the use of hormone replacement
even without any signs/symptoms. Early diagnosis

Limitations of the current study

In this study, the sample size was 60, indicating
that the study sample was small, and the primary
limitation was the interpretation of results. Results
for small studies are less reliable compared to larger
studies. Larger studies with more subjects produce
narrow confidence intervals (95% to 99%) and more
accurate results. Renal failure patients, patients with
COPD and serious medical illnesses were not
included. Patients were not followed up (as it was a
cross-sectional study).

in patients with hypothyroidism will definitely
reduce the extent of cardiac complications that
accompanies it. ECG and echocardiography are
useful noninvasive tools in assessing the response to
thyroid replacement therapy. The study suggests
screening all patients of hypothyroidism with
electrocardiography and ECG as most of the patients
show impairment in cardiac functions, so that
appropriate intervention can be taken earlier.
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