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Abstract. Nowadays, with the start of hostilities in Ukraine, the number of people with injuries has increased and
continues to grow. Of course, one of the main issues facing by medical professionals is preventing complications and
restoring sufficient functional capacity. Pain is one of the protective mechanisms of the human body; its prolonged
course is one of the most important causes for reducing the quality of life and limiting a person’s work capacity. Acute
pain is positioned as the body’s main signal for help, usually as a disease symptom, while chronic pain can be an
independent nosological unit and mostly appears after primary cause. Secondary chronic pain is one of the injury
consequences that can occur and significantly worsen the patient’s prognosis and reduce quality of life. Prevention of
the secondary chronic pain is possible if all prerequisites are known. Furthermore, the human body interacts with a
complex community of bacteria, fungi, and viruses. Several microorganisms create the microbiome of the skin, which
ensures its barrier function and plays an important role in the immune response in wounds. These processes are not
always predictable, and both positive and negative effects on wound healing can be observed. After all, the duration
of wound healing directly depends on the type of microorganisms and their sensitivity to the antibiotic treatment.
The long process of wound surface healing can lead more likely to a violation of all physiological processes in this

body part. This can be quite an important factor in chronic pain occurrence.
Keywords: chronic pain; infected wound; biofilms; healing; postsurgical pain; skin microbiota

Introduction

Undoubtedly, pain is one of the most common com-
plaints worldwide. The frequency of patient referrals due
to pain is 22 % of all consultations at the primary care. Ac-
cording to the analyzed data, patients suffering from chronic
pain visit general practitioner twice as often as those who
do not experience chronic pain. Also, people with a feeling
of chronic pain have a significantly higher level of need for
emergency and unplanned medical care [1].

Although pain itself is one of the protective mechanisms
of the human body, its prolonged sensation is one of the
most important causes for reducing the quality of life and
limiting a person’s work capacity. Different types of pain are
defined depending on their main characteristics: duration,
cause, and intensity. There are two types of pain depending
on duration, acute and chronic. Acute pain is positioned
as the body’s main signal for help, that is, it is a symptom

of the disease, while chronic pain can be evaluated as an
independent nosological unit. Chronic pain, according to
the definition of the International Association for the Study
of Pain, is a multi-component concept that includes an
unpleasant feeling and emotional experience that occurs as
a result of actual or potential tissue damage and lasts longer
than 12 weeks.

In recent years, the prevalence of such complaints as
chronic pain has increased significantly throughout the
world. The data from many studies indicate that about 30 %
of the entire population suffer from chronic pain, which
in turn affects the physical and emotional health compo-
nents and leads to social maladjustment and disruption of
usual life activities. For example, the results of a widely cited
study conducted in the US indicated that among 8,781 par-
ticipants, 55.7 % of adults experienced pain in the past three
months, with 32 % having pain every or almost every day, and
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11.2 % reporting severe debilitating pain. In Great Britain,
according to a systematic review, data were obtained indica-
ting a high overall chronic pain prevalence, which is 43.5 %.
Among this group of patients, up to 14 % of people suffer
from mild and moderate pain, which as a consequence leads
to disability [2].

The total annual cost of health care for individuals with
chronic pain (including medical care, lost work days, disabi-
lity benefits, and legal fees) in the United States is estimated
to be between $550 and $625 billion per year [3].

Due to what causes chronic pain formation, it is divi-
ded into primary and secondary. The definition of primary
chronic pain does not include a clear underlying cause and
its manifestations are disproportionate to any apparent
injury or disease, while secondary chronic pain occurs as
a direct result of injuries, surgeries, or chronic diseases.

Among the civilian population, 11 to 40 % of patients
suffer from chronic pain after receiving injuries [4].

We suspect chronic pain in patients with primary tumors
and metastases, intervertebral hernias, radiculopathy, and
neuritis, conditions after surgical interventions, consequen-
ces of craniocerebral injuries, consequences of amputations
(phantom pains), and diabetes.

Given that since 2014 hostilities began on the territory of
Ukraine as a result of the Russian invasion, the frequency of
injuries and wounds has increased significantly. According to
research, in the general structure of injuries among the anti-
terrorist operation participants, limb injuries predominate
with 62.5 % [5].

A limb loss as a combat trauma result is one of the lea-
ding amputation causes in most countries in the world. For
example, according to the US Limb Injury and Amputation

Center, 1,718 servicemen had at least one limb amputation
(excluding finger amputations) between 2001 and 2017, and
in the UK the total number of servicemen with amputations
for 2013—2018 was 176, of which 113 were due to a combat
injury [6].

Of course, amputation is not a simple decision, which
is carried out in the absence of other possibilities to save the
patient’s life, because irreversible changes in the functional
capacity of the human body develop. Post-amputation pain is
one of the main consequences of losing a limb or only its part.

However, a limb amputation can lead to both the deve-
lopment of painful sensations and painless conditions. Pain
following amputation is classified as phantom sensitivity,
phantom limb pain, and residual limb pain (formerly known
as stump pain). Phantom pain is the perception of unpleasant
sensations in the part of the body that has been lost. Residual
pain is pain in the remaining part of the body. According to
literature data, about 47—79 % of patients experience phan-
tom pain after amputation, and residual pain occurs in about
32—-93 % of cases [7].

The prevalence of residual pain is very high among people
with lower limb amputations and is associated with phantom
pain. The ability to control phantom pain remains a complex
issue in terms of its etiology and diagnosis, although diagnos-
tic criteria (Budapest criteria) and treatment recommenda-
tions are available [8].

It is worth noting that despite the significant im-
provement in providing medical care, the amputation
level remains relatively high, about 4 % by the end of
2016 [9].

Therefore, chronic postsurgical or post-traumatic pain
is pain that develops after surgery or trauma (any injury, in-
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Figure 2. Classification of chronic pain according to the ICD-11

cluding burns) and persists after the wound healing process
ends for at least 3 months (International Classification of
Diseases, Eleventh Revision (ICD-11), World Health Orga-
nization, 2019/2021).

A negative prognostic sign is a pain associated with tissue
damage, which indicates deterioration of the wound condi-
tion and the healing process as a whole. Wound healing is a
complex and highly organized process necessary to restore
the physiological skin barrier function, which prevents fur-
ther damage or infectious complications. The complexity of
wound healing lies in the interaction between skin compart-
ments, cells, extracellular matrix, and systemic processes.
The main causes for delayed wound healing are infection,
a weak immune response, the patient’s age, obesity, poor
wound oxygen saturation, or other irritating factors such as
intolerance to wound dressing materials. The long process
of wound healing contributes to chronic pain development,
which affects the patient’s health and sleep [10, 11].

Overall, postsurgical wound infection (PSWI) is one of
the most common forms of healthcare-associated infection
and occurs in approximately 1 of 20 surgical patients in hos-
pital, but can develop after hospital discharge. PSWI is an
unfavorable factor for wound healing: it increases the length

of hospital stay, creates the need for antibiotics use, initiates
pain development, and, in extreme cases, can even be the
cause of death. That is why preventing PSWI is one of the
key tasks of wound care [12].

Methods

For this descriptive review, a 10-year research analysis
was performed, i.e. for 2013—2023. All studies were related
to the prevalence and study of chronic pain, assessment of
the infectious factor as one of the important aspects in its
development. The exclusion group consisted of clinical cases,
abstracts regardless of the publication year, and studies pub-
lished before 2013. We searched for systematic reviews in
the electronic databases PubMed, Google Scholar, and the
Cochrane using the following keywords: “chronic pain”,
“infected wound”, “biofilms”, “phantom limb pain”, “sec-
ondary postsurgical and post-traumatic pain”, “residual limb
pain” (Fig. 1).

According to the ICD-11, the following types of chronic
pain are distinguished: primary, cancer-related, postsurgical
or post-traumatic, secondary musculoskeletal, secondary
visceral, neuropathic, secondary headache or orofacial pain
(Fig. 2).
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Figure 3. The dynamics of publications in the PubMed database by the keywords “chronic pain” for 2013-2023
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However, in reality, the mechanisms of pain are often
combined, and this greatly complicates the diagnosis and
pain syndrome control [13].

Analysis of the dynamics of article publication
in PubMed

The results of the search by the keywords “chronic
pain” indicate the importance of this issue. In recent years,
there have been more and more attempts to understand the
mechanism of chronic pain formation and to find effective
means of its control. For example, only in the PubMed Na-
tional Library of Medicine search system, the total number
of publications with a search depth of 10 years is 91,594. The
annual dynamics of publications for 2013—2023 was also
analyzed (Fig. 3).

An analysis of the number of scientific works using the
keywords “chronic pain” was also carried out by the language
parameter in the PubMed database, also for a 10-year period
(2013—2023). We have chosen for comparison English, Po-
lish, Slovak, Ukrainian, Japanese, Hungarian, and Roma-
nian languages. Our choice was based on a comparison of
the state issues in Ukraine, highly developed countries and
countries bordering Ukraine (Table 1).

Table 1. Activity of article publication in the PubMed

database by the keywords “chronic pain” and the
language parameter from 2013 to 2023

Language Publication number

English 88019

Polish 66
Ukrainian 22
Japanese 191
Hungarian 43
Romanian 0

Slovak 0

According to the results of a search using the keywords
“infected wound” in the electronic system PubMed, 38,335
publications were found over the last 10 years. Based on the

analysis of the number of publications every year for the same
period, it can be stated that interest in the topic of the course
and infected wound treatment is growing (Fig. 4).

The analysis on the number of scientific works by the key-
words “infected wound” in the PubMed database and by the
language parameter was also carried out for the last 10-year
period, i.e. 2013—2023. We chose the same languages (English,
Polish, Slovak, Ukrainian, Japanese, Hungarian, and Roma-
nian) for comparison using the keywords “infected wound”
according to the same principle (Table 2).

Table 2. Distribution of articles in the PubMed

database by the keywords “infected wound” and the
language parameter from 2013 to 2023

Language Publication number
English 36542
Polish 21
Ukrainian 8
Japanese 84
Hungarian
Romanian
Slovak

In this way, we managed to illustrate and show the gro-
wing importance of studying chronic pain problems and the
features of occurrence, course, and treatment of infected
wounds over the last 10 years based on the data obtained from
the PubMed electronic database. The results of the search
show that in Ukraine, the issues of studying chronic pain and
infectious wounds are considered in the PubMed database
compared to neighboring countries, although they are still
insufficiently studied in comparison with more developed
countries. This is the impetus for further research in this area.

Biofilm as a factor in the development
of a chronic wound

The human body interacts with a complex community of
bacteria, fungi, and viruses. Several microorganisms create
the microbiome of the skin, which ensures its barrier func-
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Figure 4. The dynamics of publications in the PubMed database by the keywords “infected wound” for 2013-2023
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tion. Skin microbiota is quite diverse and plays an important
role in the formation of the immune response in wounds. The
surface of the skin under normal physiological conditions is
an acidic, high-salt, dry, and aerobic environment, but in the
follicular-sebaceous structures, the environment is relatively
anaerobic [14].

The processes occurring with the participation of micro-
organisms are not always predictable, and both positive and
negative effects on wound healing can be observed. Mecha-
nisms of wound healing include keratinocyte proliferation,
epithelial differentiation, growth of epidermal blood vessels,
and cell signaling. All these processes differ depending on the
type of bacteria, their number, and the type of interaction
between the microorganism and the host.

Active monitoring of the wound colonization phase helps
prevent local wound infection. The results of various stu-
dies show that the healing process is impaired if the wound
contains more than 10* CFU/g. Also, this leads to increased
resistance to immunological, antimicrobial, and chemical
factors [15].

The successive phases of healing process are hemostasis,
inflammation, proliferation, and remodeling. These phases
target the elimination of invading microorganisms and clea-
ning wound surface from damaged cells. Additional damage
to host tissues occurs due to microbicidal molecules synthe-
sized by neutrophils. Prolonged inflammation provokes the
synthesis of pro-inflammatory mediators whose high levels
can disrupt the repair process [16].

Neutrophils and basophils are the first responders to in-
jury. In addition, macrophages, mast cells, Langerhans cells,
T and B cells are involved in the process. Macrophages are
the main effector cells in the tissue repair. The maximum
peak of their infiltration occurs after about 7 days. It is known

that macrophages are classically divided into two groups:
pro-inflammatory, or M (CD86+), macrophages that re-
lease cytokines including 1L-12, IL-1pB, IL-6, TNFa, and
induced nitric oxide synthase, and are involved in patho-
gen elimination, inflammatory cytokines release. Additio-
nally, a phenotypic switch of the M1 macrophages to the M2
“anti-inflammatory” phenotype triggers proliferation stage.
Neutrophils amplify inflammation by releasing cytokines and
chemokines such as TNFa, IL-1B, IL-6, CXCL8, CXCL2,
and MCP-1, which in turn attract more neutrophils, as well
as macrophages and T cells. A closed circle of such processes
can contribute to a long-term inflammatory process and
prevent the transformation of M1 type macrophages into
M2 [17] (Fig. 5).

For example, one of the most common commensals,
Staphylococcus epidermidis, can reduce the severity of the
inflammatory process. This is possible due to the ability to
increase the regulation of Toll-like receptors and the modu-
lation of TNFa, which, through CD8+ T cells of the skin,
accelerates the progression of keratinocyte activity.

It is worth mentioning that commensalism is a type of
symbiotic interaction between two living organisms, when
one of them, the commensal, receives food elements or other
benefits from the other without harming it, but also without
providing any advantages.

Another normal commensal among the skin microbiota
is Staphylococcus aureus, which affects the process of re-
ducing skin inflammation by lowering local production of
1L-17 and neutrophil chemotactic factors. However, it can
produce superantigens, which are harmful in high systemic
concentrations but beneficial in small amounts. Therefore,
S.aureus can negatively affect wound healing in conditions of
a high microbial load because keratinocytes produce a large

Antibiotic

Skin |

\\ | Bacterial biofilm

< > /‘[}m* IL-12

(]
7]
£
o Neutrophlls O(% l.l.llll lll.l.l.l.l-l.l| £
(7)) Ol EEEEE®m -
© O & O [ EmmEms °
L 2. s EEEEmn =
< \_~ ~YO TNFa ) 5
5 Y g
E <4+—— Macrophages M1 N Macrophages M2 —_— E
4.
§
[
£
6.
Pain
—>

Figure 5. The biofilm role in altered wound healing: connections between prolonged inflammation phase
and pain
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number of pro-inflammatory cytokines such as chemokine
ligands, IL-1B and IL-6, CXCLI1, and TNFa. Pathogenic
microorganisms also directly affect the wound-healing pro-
cess. For example, group A Streptococcus can contribute to
re-epithelialization and the colonization of epithelial tissue
by the opportunistic Pseudomonas spp. with different clinical
manifestations depending on the microbial loads. A small
amount of these microorganisms contributes to the accelera-
tion of epithelization, however, under the condition of a high
microbial load of Pseudomonas spp., stimulates the TAK1/
MKK/p38 signaling pathway, which induces cell apoptosis
and inhibits tissue regeneration [18].

There are different states in which microorganisms can
exist on the surface of damaged wound tissues, namely in the
planktonic and biofilm states. Each of these forms affects the
healing process, plays a certain role in delaying it, and causes
infectious complications of both acute and chronic wounds.
However, based on the analysis of open sources of informa-
tion, the virulent state of the biofilm is the main cause that
the normal course of wound healing is disturbed, and its
duration is prolonged (Kim et al., 2018). According to the
literature data, the biofilm presence in chronic wounds is de-
tected in more than 80 % of patients. Biofilms are structured,
organized groups of bacteria, limited by a common protective
polymer membrane, and able to attach to any surface. Such
bacteria are characterized by higher resistance to antibiotic
therapy and immune response [19—-21].

Although microorganisms can be found in every open
wound, their presence does not necessarily manifests in a
wound infection. The latter is provoked by the immuno-
logical response of the host and is characterized by local
inflammation, swelling, erythema, or pain. The wound mi-
crobiome consists of bacterial pathogens as well as fungi that
either interact with the bacteria and can promote resistance
to antibacterial therapy or are even primary pathogens them-
selves. The bacterial strains mostly found in infected wounds
are Staphylococcus aureus and Pseudomonas aeruginosa, and
the most common fungal genus is Candida spp. The course
of infection in the wound can be different and varies from
colonization of the wound without impaired healing to sys-
temic infection with sepsis and organ dysfunction [22, 23].
According to the data of the study, which consisted in con-
ducting a molecular analysis of samples from wound surfaces,
gram-positive bacteria were found in the upper layers of the
biofilm bacteria, and in deep ones — gram-negative and mi-
crobial associations. Anaerobic microorganisms such as Pre-
votella spp., Porphyromonas spp. were also detected in sam-
ples from chronic wounds. In general, Staphylococcus spp.
is detected in 65 and 60 % of chronic and acute wounds,
respectively; Enterococcus spp. — 62 and 80 %; Pseudomo-
nas spp. — 35 and 20 %; Proteus spp., Enterobacter spp. and
Citrobacter spp. — 24 and 20 %; Streptococcus spp. — 22 and
0 %; Escherichia spp. — 14 and 0 %; Morganella spp. — 8
and 0 %; Klebsiella spp., Acinetobacter spp. — 5 and 0 %;
Serratia and Xanthomonas — 3 and 0 %, respectively. The
results of conducted experiments showed that biofilms sig-
nificantly prevail in chronic wounds and are rarely found in
acute wounds [24].

The US Centers for Disease Control and Prevention es-
timates that 65 % of human infectious diseases are caused by

bacteria with a biofilm phenotype, and the National Insti-
tutes of Health estimate is closer to 80 %. It remains unclear
whether all bacteria can form biofilms. However, environ-
mental factors are known to induce genetic changes and
biofilm growth [25].

Signs of biofilms are established in vivo based on the cri-
teria outlined by Parsek and Singh: a cluster of bacteria that
are embedded in the matrix of an extra polymeric substance;
the ability of adhesion to the surface or to each other; per-
sistent and localized infection; resistance to antibacterial
therapy [26].

The human body perceives the biofilm as a foreign body
on the wound surface, which stimulates the immune re-
sponse. Neutrophils, which begin to actively move to da-
maged tissues, are not able to phagocyte associated bacterial
cells but continue to release enzymes and oxygen metabo-
lites. These substances damage the surrounding tissues, while
conditionally pathogenic bacteria function in the form of a
biofilm [27].

Infected chronic wounds are observed in many patients.
Biofilm bacteria are about 1,000 times more resistant to con-
ventional antimicrobials than planktonic cells. Antimicrobial
resistance refers to the ability of bacteria to resist the effects
of antibiotics. This interferes with proper healing and, as
a result, prolongs the wound healing and hospital stay. A
violation of the physiological wound healing significantly
affects the functional capacity and, as a result, the quality
of life [28].

Multidrug-resistant bacterial isolates are defined as those
resistant to 3 or more classes: penicillins/cephalosporins,
carbapenems, fluoroquinolones, and aminoglycosides.
Commonly isolated pathogens include methicillin-resistant
Staphylococcus aureus, vancomycin-resistant enterococci,
Acinetobacter baumannii, Enterobacteriaceae, Pseudomonas
aeruginosa, which produce extended-spectrum beta-lacta-
mases or carbapenemases and are resistant to carbapenems
[29].

The true frequency of anaerobic microorganisms in surgi-
cal wounds remains to be fully understood, which is associa-
ted with different methods of bacterial cultivation, and diffe-
rent types of samples taken for analysis. However, anaerobes
are predominantly found in wounds that are deeper, more
chronic, and associated with ischemia, gangrene, or foul
odor. In February 2017, to focus research and development
on finding new antibiotics, the World Health Organization
published the list of pathogens for which new antimicrobi-
als are urgently needed. ESKAPE pathogens (Enferococcus
Sfaecium, Staphylococcus aureus, Klebsiella pneumoniae, Aci-
netobacter baumannii, Pseudomonas aeruginosa, and Entero-
bacter species) received priority status in this broad list. After
analyzing the available literature, it turned out that these
bacteria are quite common in biofilms of chronic wounds
and are highly virulent and resistant to antibiotics. While
much attention has been paid to the study of various bacte-
rial pathogens in the chronic form of the wound, the role of
fungi (especially Candida species) in wound biofilms is also
gaining importance [30, 31].

Because the clinical signs and symptoms of chronic
wound infection can be subtle, there are difficulties in di-
agnosing it. For example, when conducting microbiological
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research, a dubious assessment of the microbial load is pos-
sible. Today, new technologies are known, which are used as
additional means of determining the microbial load in the
wound and the status of infection. Fluorescence imaging
is a modern method that allows visual determination of the
location of wound tissue with an increased bacterial load
(> 10*CFU/g), as well as detection of biofilm in vitro [32].

There is research evidence that the presence of anaerobic
bacteria (eg, Peptoniphilus) at the initial stage of infection
has been associated with poorer healing outcomes. Certain
features of the patient’s genetics contribute to the coloniza-
tion of some species, that is, they can affect the composition
of the microbiome, its stability, and resistance. For example,
in wounds in which S.epidermidis was detected, P.aeruginosa
was more likely to be cultured. The wound microbiome con-
taining Pseudomonas aeruginosa in which the use of topical
antibiotic combination therapy is assumed reflects that it has
less bacterial diversity, and such wounds have a longer healing
time. Also, the results of a recent study on the features of the
healing process under local therapy with combinations of an-
tibiotics show that Pseudomonas aeruginosa dominates in the
composition of the microbiome of wounds, which heal longer
compared to those in staphylococcal infections. Comparing
different models of wound healing duration helps understand
the importance of the influence of specific microorganisms
on likely patient outcomes. Wounds infected with the gram-
negative pathogen Pseudomonas aeruginosa are characterized
by poor outcomes. P.aeruginosa readily formed biofilms on
the biological wound dressing within 48 hours of incubation
in vitro at 30 °C [33].

According to the recommendations of the World Union
of Wound Healing Societies, it is considered that “all un-
healed chronic wounds” potentially contain biofilms, and the
main principle of treating such wounds is targeted destruc-
tion of biofilms and prevention of their regeneration. The
results of a longitudinal prospective study on the composition
of the microflora of diabetic foot ulcers demonstrate that the
microbial “genetic signature” of the biofilm directly affects
clinical outcomes [30, 32].

Therefore, it is quite important to monitor wound con-
dition and assess all phases of healing promptly. Proper care
of the wound surface includes early application of local
antiseptics, vacuum systems, and the use of dressings that
help prevent the prolongation of the healing inflammatory
phase, the formation of strong interbacterial connections
in the biofilm, and, as a result, the formation of secondary
pain [16, 34].

Chronic pain reflects not only changes in the physical
components of the health but also affects the emotional-vo-
litional, cognitive-behavioral spheres of the personality, and
social relationships, which leads to a violation of adaptation
mechanisms in everyday life. These factors contribute to dis-
ability, anxiety, depression, sleep disturbances, poor quality
of life, and increased healthcare costs [11, 35].

Pain is a stress factor and leads to sleep problem, their
influence on each other is considered bidirectional. Although
the causes and effects of chronic pain are well known, the
flip side is that factors such as emotional support and the
absence of psychological health impairment can promote
healing and reduce the likelihood of chronic pain. Quality of

life indicators and neuroplastic changes can also be reversible
with adequate pain control, so treatment is usually complex
and combines pharmacotherapy, psychotherapy, integrative
treatment, and invasive procedures [19].

Discussion and conclusions

The problem of chronic pain is significant and is ac-
tively studied all over the world. Our literature search carried
out over the last 10 years reflects the growing dynamics of
publications, and thus the increasing interest in studying
the causes, mechanisms of pain, and means of its control.
The World Health Organization defines health as a state of
complete physical, mental, and social well-being, and not
only as the absence of diseases and physical defects. Indeed,
chronic pain is a significant factor affecting every component
of health and ultimately reducing quality of life. The com-
bination of various mechanisms of chronic pain formation
causes the greatest difficulties in finding effective means of
achieving the main therapeutic goal — the ability to control
chronic pain. Among all the factors that lead to the forma-
tion of secondary postoperative and post-traumatic chronic
pain, the microbiota of the wound plays an important role.
The processes that occur as a result of the presence and vital
activity of microorganisms can have both a beneficial effect
and be burdensome for the prognosis. Therefore, microor-
ganisms belonging to the group of commensals contribute
to the epithelization and help ensure the normal process of
physiological healing of damaged tissues. At the same time,
there are several microorganisms, mainly opportunistic,
which, in comparison with others, can harm the wound hea-
ling process, primarily extending the duration of the wound
closure. An additional prognostically unfavorable factor is
the resistance of bacteria to antibacterial agents, which cre-
ates difficulties in providing effective treatment. Such factors,
which are the cause of disruption of the normal healing of
damaged tissues, destabilize metabolic processes at the cel-
lular and tissue levels and affect the state of the dermatome
as a whole. This is considered one of the possible factors in
the formation of chronic pain.
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KcerunHa K.B., KcerumH O.O., Hasapyyk O.A., Amutpies A.B.

BiHHLIbKIW HOLIOHOABH MEANYHM YHIBepCcUTET iMeHi M1, [nporosa, M. BiHHMLSI, YkpaiHQ

PoAb MiKpO6GHOT KOHTAMIHALLT POHU B PO3BUTKY XPOHIYHOro GOAIO B NALLIEHTIB i3 TPABMOIO

Pe3tome. 3 nmoyatkom GoitoBux it B YKpaiHi KiIbKiCTh IocTpaxk-
JAJIUX 3pocia i MpofoBxKye 30iiblyBaTrcs. besyMoBHO, OHUM
i3 TOJIOBHMX 3aBJaHb, SIKE CTOITh Mepe] MEAUYHUMU MpaLliBHU-
KaMM, € 3aMo0iraHHsI yCKJIaAHEHHSIM i JOCTaTHE BiAHOBIECHHS
npaue3aaTHOCTi. bijib € OTHUM i3 3aXMCHUX MEXaHi3MiB OpraHi3-
My JIIOIVUHU; HOTO TPUBAJIE BiTUYTTS € OHI€I0 3 HAWBAXKIMBILINX
MPUYMH 3HUKEHHSI SIKOCTI XKUTTS Ta OOMEXEeHHSI Mpale31aTHOCTI.
TocTpuii 6ifib MO3UIIOHYETHCS SIK OCHOBHUI CUTHAJI OpTraHi3My
Mpo AOMOMOTY, 3a3BUYaii CUMIITOM XBOPOOU, TOMi SIK XpPOHi4-
HUIt Oi1b MOXe OyTH CaMOCTITHOIO HO30JIOTIYHOIO OAMHUILIEIO
i 3Me0iIBIIIOT0 BUHMKAE ITiCs TepionpuurHu. OLiiHeHo Bipo-
TiIHICTh BIUIMBY BUIOBOTO CKJIaAy MiKpoOiOoTH paHU Ha ¢hopmy-
BaHHS MEPEeayMOB ISl PO3BUTKY XpOHiuHOro 6omto. [IpoBeneHo
OLIIHKY Cy4acHOI JIiTepaTypu 111010 3B’3KiB paHOBOI MiKpoOioTn
1 MexaHi3MiB PO3BUTKY XpOHIYHOIo 00Jif0. MM 3aificHIOBaIN
MOIIYK MaTepiajiB B eJIeKTpOHHMX Oa3ax naHux PubMed, Google
Scholar i Cochrane. BropuHHMit XpoHiYHUIT Oib € ONHUM i3

HACJIIKIB TPaBMHU, 110 MOXe BUHUKHYTH Ta 3HAYHO TOTIpIIATH
MPOTrHO3 NMalieHTa i 3HU3UTH sKicTh XUTTS. [IpodinakTrka dop-
MYBaHHSI BTOPUHHOTO XPOHIYHOTO 00110 MOXKJIMBA, SIKIIO Bimomi
Bci mepeaymoBu. KpiMm Toro, JIOAChKUI OpraHi3M B3aeMoi€ 3i
CKJIaJHOIO CITIJIBHOTOIO OakTepiii, rpuOKiB i BipyciB. Pi3Hi Mi-
KPOOpraHi3aMH CTBOPIOIOTh MiKpO0OioM LIKipu, sIKUi 3a0e3neuye
il 6ap’epHy (DYHKIIiIO Ta Bifirpa€ BaxkJIUBY pOJib B IMyHHIi Bim-
noBiai B pani. Lli mpoliiecu He 3aBXau nepeadavyBaHi, i MOXHa
CIIOCTEpiraTu sIK MO3UTUBHUI, TaK i HEraTUBHUIA BIUIMB Ha 3a-
rO€HHS paH. TpUBaJliCTh OCTAHHBOTO OE3MOCEPETHBO 3aJEXKUTh
Bill BUIY MiKpOOpraHi3MiB Ta iXHbOI YYTJIMBOCTI 10 JiKyBaHHS
aHTUOioTMKaMU. [loBruit mpoliiec 3aroeHHsI paHOBO1 MOBEPXHi
MOXe MPU3BECTH JI0 TIOPYILIEHHS BCiX (piziosoriyHux npoiecis y
il YacTUHI TiNa, 1110 MOXe OYTU JOCUTb BaXXJIUBUM (HaKTOPOM y
BUHUKHEHHI XpOHIYHOTO 0O0JIIO.

KirouoBi ciioBa: xponiunuii 6inb; iHdikoBaHa paHa; 6iOMIiBKY;
3arO€HHS; MicasionepaliiHui 0ib; MiKpoOioTa MIKipy
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