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Abstract:

For centuries, surgical infections have been one of the most important issues in surgical practice. The
availability of powerful broad-spectrum antibiotics, strict adherence to the rules of asepsis and antiseptics,
and new approaches to the prevention and treatment of wound infection leave this problem unresolved to this
day. The development of the infectious process in the field of surgical intervention slows down the recovery
of a wound defect, increases the risk of adverse outcomes and requires repeated operations, which increases
the length of hospital stay and health care costs. Opportunistic or pathogenic microorganisms can infect an
operating wound, causing a surgical infection, a potential complication of the operation. Gram-positive cocci,
especially opportunistic Staphylococcus aureus, are the most common cause of the infectious process in
general surgery. Gram-negative microorganisms also play a big role. The occurrence of an infectious process
slows down the recovery processes of the surgical wound area. It also increases the rehabilitation time of
patients after surgery, hospital stay and material costs of treatment. Methods of asepsis and antiseptics have
been the main means of preventing surgical infections for many centuries. Methods of biological antiseptics,
including the use of antibiotics, enzymes and bacteriophages, as well as methods of physical antiseptics, such
as irrigation and drainage of wounds, the use of improved dressings and wound coverings, have become the
most common. Methods aimed at improving the regeneration of postoperative wounds constitute a separate
group of strategies for preventing infectious complications. However, despite significant achievements in this
field, the problem of surgical infection remains unresolved and interest in it does not decrease. Currently,
research is actively underway aimed at developing more economical, convenient and effective methods and
tools.
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Introduction

Relevance. Everyone agrees that the vast majority of microbial species have not yet been
successfully isolated or cultured in the laboratory. It has been found that between ten and fifty
percent of organisms can be successfully grown in clinical microbiological laboratories, since most
of the microbes associated with the human body are located in the gastrointestinal tract. The
inability to grow most organisms is the result of a lack of understanding of their nutritional and
environmental needs. The reality that much of the microbial world is so poorly described is obvious
to doctors, who usually rely on seeding results to treat their patients. [1, 2, 3, 4]. Despite significant
advances in antiseptics and the creation of powerful antimicrobials since the early 1900s, humans
are still susceptible to bacterial and fungal infections due to virulence mechanisms that are ignored
by the latest developments in microbiology. Operators are still exposed to infection, and it is only
through a deep understanding of the evolution and development of microorganisms and a
sophisticated understanding of human immune defense mechanisms that surgeons can fight
infection in the same way that historical legends have made surgery a reality. This article describes
modern microbial pathogens and problems associated with surgical diseases [5,6]. In the field of
nosocomial infections, infections at surgical sites continue to be a big problem. The growing
problem of antibiotic resistance, a sharp increase in the number of surgical interventions and
concomitant diseases in patients exacerbate this ongoing problem. Thus, it is necessary to conduct a
full study of all noticeable risk factors, as well as methods of preventive prevention. In addition,
multidrug-resistant microorganisms are very common. Therefore, it is extremely important to
conduct an emergency study and carefully examine all possible treatments that can be used to
counter this growing threat. Thus, the main purpose of this review is a thorough assessment of the
origin and risk factors associated with infections at surgical sites in various types of surgical
interventions. This important analysis is designed to gain an in-depth understanding of the diverse
factors contributing to infections at surgical sites. The overall goal is to promote more effective
treatment and mitigation methods. This is necessary in light of the constantly changing medical
situation. In an era of changing healthcare challenges, we strive to improve patient safety and the
quality of surgical care by comprehensively studying these aspects [7, 8, 9]. After surgery, risk
factors can influence the development of surgical infection. Thus, preoperative, intraoperative and
postoperative prophylaxis of infectious complications should be carried out. Preoperative
identification and stratification of risk factors are also crucial [10, 11, 12].

The microbiological composition present in the human body. Human microbiota consists of
bacteria, fungi, viruses and protozoa that live in our body. The most widespread and undoubtedly
one of the most important is the gut microbiota, which consists of about 100 trillion microorganisms
with a total weight of 1.5 to 2 kilograms. The intestinal microbiota is rightfully considered a
separate metabolically active organ, and it is difficult to determine its functions. Gut bacteria are
involved in the enzymatic breakdown of nutrients and the formation of a large number of signaling
molecules and metabolites. They are also involved in the synthesis of vitamins, control the growth
and differentiation of immunocompetent intestinal cells and participate in the synthesis of vitamins.
The products of bacterial digestion also increase intestinal peristalsis and serve as full-fledged
plastic materials necessary to maintain homeostasis in the human body [13, 14, 15]. After
childbirth, bacteria begin to colonize the digestive tract. During natural delivery, the intestines of a
newborn are populated by Lactobacillus and Prevotella, common bacteria of the birth canal, and
during cesarean section — Streptococcus, Corynebacterium and Propionibacterium, which are
found on the mother's skin. After the first inoculation, the intestinal microbiota of an infant changes
depending on the type of feeding and only by the age of three it becomes similar to the microbiota
of an adult. In children receiving artificial feeding, Bifidobacterium spp predominates in the
intestine. and Lactobacillus spp., while Enterobacter spp., Bacteroides spp., Clostridium spp. and
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Streptococcus spp. predominate in breastfed children. The human gut microbiota is still changing in
adulthood. External factors play a big role. Diet, medications, diseases of the digestive tract and
abdominal surgery are the most important factors [16, 17, 18].

The standard classification of wounds depends on the degree of contamination with a
microorganism. The standard classification of wounds divides them into four classes based on the
level of contamination: class II: conditionally clean wounds, meaning wounds entering the genital,
respiratory, or digestive tracts under supervision and without unusual contamination; class I: clean,
non-infectious surgical wounds; class Ill: contaminated (contaminated) wounds, encompassing
recent, open trauma wounds, operations involving serious sterility technique violations, or
significant gastrointestinal tract contents leakage; Class IV wounds are dirty or infected wounds,
such as old traumatic wounds with non-viable tissues and wounds exhibiting clear clinical
indications of internal organ perforation [15, 16, 17]. Among all operations in colorectal surgery,
the highest SSI level is 10.1 per 100 operations. Deep infections or involvement of organs and body
cavities occur in 61% of cases. SSIs continues to be the leading cause of morbidity, hospitalization,
and death, despite advances in infection control, surgical techniques, and antimicrobial prevention.
Most SSls are caused by a mixed bacterial infection, while viral and fungal infections are rare. In
abdominal surgery, most SSI are caused by E. coli, Enterococcus spp., Bacteroides spp., and less
often staphylococci and streptococci. The number of potential bacteria that cause MDR increases
after surgery, in particular. Here, the majority of isolates are gram-negative enterobacteria, followed
by enterococci. The small number of fungal infections is 2.7% in 100 SSI cases, but this is higher
than in other types of surgical interventions [18, 19, 20, 21].

Postoperative measures based on the phenomena of asepsis and antiseptics are aimed at
cleansing wounds and accelerating their healing in order to reduce the risk of contamination and
reproduction of microorganisms. These measures play an important role in preventing surgical
infection. As mentioned above, rinsing the wound during surgery with solutions of various
antiseptics is a widespread method. Drainage of postoperative wounds, which includes the removal
of discharge from wounds, is an important component of physical antiseptics. Full-fledged drainage
ensures sufficient outflow of wound exudate, which allows necrotic tissues to be rejected and allows
the wound process to enter the regeneration phase. Flow-aspiration drainage is of the greatest
interest. This method uses a system with an antiseptic solution that passes through the wound area
and then is aspirated through the lower end of the drainage tube [22, 23, 24]. The use of a
polyvalent bacteriophage is an alternative method of preventing infections in the field of surgical
intervention. Viruses, known as bacteriophages, are able to infect and destroy bacteria without
harming human cells. As a result, it is believed that they can be used to treat and prevent bacterial
infections, including during surgical operations, alone or in combination with antibiotics. In
addition, many modern studies confirm that bacteriophages are effective in treating infections
caused by bacteria resistant to multiple drugs. Enzyme preparations of various origins, such as
bacteriophages, are also used to treat wounds and prevent infectious consequences in the
postoperative period. Crystallized preparations of trypsin and chymotrypsin are most common
because of their necrolytic, anti-inflammatory, fibrinolytic, antioxidant and anti-infective functions.
They also reduce the resistance of microorganisms to antibiotics and their virulence, stimulate
collagen synthesis and have an analgesic effect [25, 26]. However, since proteolytic enzymes act
only in a humid environment at a fixed pH value of 6 and have the ability to destroy the
regenerating connective tissue matrix, this group of drugs does not have a wide clinical application.
Advanced dressings can help prevent surgical infections after surgery. Currently, there is a wide
range of highly effective wound coatings and dressings that not only provide mechanical protection
of wounds, but also have antiseptic properties, support and stimulate the regeneration process. This
reduces the risk of developing infectious processes after surgery and facilitates the recovery of
patients [27, 28, 29].
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Discussion. To prevent postoperative infectious complications, it is necessary to take into account
several factors that can significantly affect the frequency of their occurrence in certain conditions.
The most important factors are the general condition of the patient, the state of his immune system
and potential concomitant diseases. In addition, it is very important how the operation is performed.
The frequency of postoperative complications in some operations can reach 40% or more,
especially in elderly patients with diabetes mellitus or other concomitant infectious or non-
communicable diseases. To understand the basics of preventing infectious complications in the field
of surgical intervention, it is necessary to have an idea of the existing classifications of surgical
infections, as well as the generally accepted classifications of wounds. The classification is based on
several principles. They divide surgical infections into superficial and deep, depending on how
widespread the infection is. There are also early infections that occur thirty days after surgery, and
late infections that occur from thirty-one to one year [1, 11, 24, 27, 28]. To reduce the risk of
infection with opportunistic and pathogenic microorganisms of postoperative wounds, various
methods of direct exposure to the area of surgery are used. These methods include the basic
principles of surgery and wound closure, as well as various drugs, physiotherapy, chemical and
physical methods that are used both during and after surgery. Surgical infection prevention methods
are aimed at improving the regeneration of postoperative wounds and reducing the risk of infection.
Nevertheless, despite the significant achievements made in this area, interest in this issue is not
fading. Currently, active research is underway to find more effective, simple and cost-effective
methods of preventing postoperative infectious complications [29, 30, 31, 32].

Conclusions. Thus, in modern surgical practice, a wide range of antimicrobial prophylaxis agents
and methods are used both in the preoperative, intraoperative and postoperative periods.

There is a wide range of methods and means of infection prevention in the field of surgical
intervention in modern surgical practice. They are based on the effects of asepsis and antiseptics.

Methods of biological antiseptics are the use of antibiotics, enzymes and bacteriophages; methods
of physical antiseptics are the washing and drainage of wounds, the use of improved dressings and
wound coatings. Improved suture material with antibacterial activity is also of great importance in
modern surgical practice.
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