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Modern Information on the Etiology of 

Necrotizing Fasciitis

ABSTRACT

Necrotizing fasciitis is an infectious disease of fascial structures, the origin of which is associated with the penetration of an 

infectious agent into the circulating blood (infection of circulating blood) through damaged skin. The source of infection 

can be abrasions, abrasions, wounds, including operating ones,   including laparoscopy, burns, as well as purulent diseases 

of various organs. The mechanism of interaction of the microbial factor initiating necrotizing fasciitis with the macroorgan-

ism is fundamentally different from the pathogenesis of banal infectious diseases of soft tissues. The purpose of this article 

is to characterize the microbiota of necrotizing fasciitis based on data from various publications and analysis of our obser-

vations.

Keywords: necrotizing fasciitis, etiology, microflora, sepsis

The most common causative agents of skin and soft 

tissue infections are Str.   pyogenes and Staph.   aureus 

[38] – Table-1.

The spectrum of these infectious diseases is quite 

wide: from skin and cellulite to severe necrotizing fasci-

itis. The species structure of the microbiota is equally 

diverse, which can act both in the form of mono-infec-

tion and the form of its mixed forms [1-4]. 

The greatest difficulty for surgical practice is repre-

sented by such forms of the disease, the pathomorpho-

logical basis of which are necrotic processes, since, as a 

rule, they are accompanied by a severe clinical course 

and high mortality [18,25,31].

In the structure of these diseases, the most severe in 

terms of clinical course and outcomes are gas gangrene, 

and necrotizing fasciitis types I and II.  Having excluded 

from this group patients with gas clostridial gangrene, 

which is quite well covered in publications, we chose as 

the subject of our research a   practically new disease - 

necrotizing fasciitis, which is extremely poorly repre-

sented in scientific periodicals and therefore constitutes a 

"secret behind seven seals" for the overwhelming num-

ber of practitioners, which cannot but negatively affect 

the results of treatment of patients [6,10,42].

Some necrotizing infections are caused by a single 

microorganism. Myonecrosis (gas gangrene) caused by 

clostridia, and necrotizing fasciitis, the causative agent of 
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which is group A B-hemolytic streptococcus are classic 

examples of monomicrobial necrotizing infection. Re-

cently, the frequency of reports of necrotizing fasciitis 

caused by group A hemolytic streptococcus has increased 

[13], including in pediatric practice. 

Table-1. Necrotizing soft tissue infections

The most detected microorganisms include strepto-

cocci, staphylococci, Bacteroides and clostridia. Faculta-

tive microorganisms reduce the oxidant-reduction poten-

tial in the wound and create favourable conditions for the 

growth of anaerobes. Anaerobes affect the function of 

phagocytes and thus improve the proliferation of aer-

obes. Some bacteria, such as Bacteroides fragilis, pro-

duce B-lactam enzymes that impair antibiotic activity 

[23,32].

Bacterial neurotoxins that produce CI. perfringens 

and Str. pyogenes, cause tissue necrosis. In addition, the 

infectious process activates the coagulation system, 

which causes local vascular thrombosis with the devel-

opment of ischemic necrosis [24].

The isolated strains of pathogenic microorganisms in 

80.6% of cases turned out to be multiresistant to most of 

the antibiotics used, which significantly complicates the 

cure of patients with necrotizing fasciitis [21].

In the presented figure-1, we provide static informa-

tion on the species structure of the microbiota in necro-

tizing fasciitis, given in the works of various 

researchers.  

When studying the causative agents of necrotizing 

fasciitis, a combination of non-spore anaerobes with aer-

obes was most often found [14].

Among strict anaerobes, Bacteroides are the most 

important, and among aerobes, ß-hemolytic streptococci 

and enterobacteria (E. Coli, Klebsiella, Enterobacter). Of 

interest is a microscopic picture of a smear of exudate 

stained according to Gram.   Among the varieties of mi-

croorganisms, there are spindle-shaped gram-negative 

rods, individual cells have capsules and gram-positive 

cocci are found. Microbes fill the entire field of vision. 

The absence of phagocytosis was noted [39].

The species composition of the microbiota in our 

clinical observations (37 patients) is also diverse, with 

Staph. aureus and Str. pyogenes being the dominant 

pathogens [26].

The affected areas of necrotizing fasciitis are diverse. 

In almost all areas of the human body, foci of necrotic 

changes in fascial structures, including the head and 

neck, can be localized. However, purulent-necrotic pro-

cesses are most often localized on the trunk (anterior and 

lateral walls of the abdomen, gluteal regions, limbs), 

scrotum (Fournier's gangrene), perineum, and less often 

on the chest wall [2-6].

In our observations, the localization of necrotizing 

fasciitis by zones is as follows: abdomen - 16, lower 

limbs - 10, scrotum - 6, perineum - 2, chest - 2.

Invasion of the microbiota occurs most often through 

damaged skin in the form of abrasions, scratches, abra-

sions, accidental and surgical wounds, places of infec-

tion, as well as purulent foci [3,9,16,25].

Cases of necrotizing fasciitis after laparoscopy, endo-

scopic gastroscopy, thoracostomy, and thoracotomy 

[17,34,36] have been described. 

Most often, the process develops in abdominal inci-

sions, especially if the abdominal cavity was opened. 

There is a high risk of developing necrotizing fasciitis in 

patients with peritonitis [17].

Skin gangrene (Fournier's gangrene), which is a type 

of necrotizing fasciitis   [5,8,10-12,33,40,41], easily de-

velops in the scrotum. In the same area, the cause of 

necrotizing fasciitis may be a pararectal abscess. In one 

of the works of foreign authors, information is presented 

on 10 cases of Fournier's gangrene out of 10 patients 

with pararectal abscesses. In our observations, Fournier's 

gangrene occurred in 17 patients. 

Patients with necrotizing fasciitis have a very high 

risk of developing severe sepsis and septic shock, which 

ultimately leads to multiple organ dysfunction/failure 

associated with high mortality [14,19,20,27,28,31].

In our observations, the clinical picture of severe sep-

sis was noted in 27 patients. 21 of them developed infec-

tious-toxic shock syndrome. 

Bacteriological verification of sepsis by blood cul-

ture, unfortunately, does not always give a positive he-

moculture result [15,22].

Type
Main etiological 

factors
Trigger

Clinical 
manifestations

Gangrene 
Meleney

Staph. Aureus, 
Streptococcus

Surgery
Slow ulceration 

of superficial 
fascia

Clostridial 
cellulite

Cl. Perfringes
Minor trauma, 

surgery
Gas in the skin, 

intoxication

Non-clostridial 
anaerobic cellulite

Mixed aerobic 
and anaerobic 

microbiota
Diabetes mellitus Gas in tissues

Gas gangrene
Cl. Perfringes, 

hystoliticus
Trauma, tumors, 
chemotherapy

Myonecrosis, 
intoxication, 

shock

Necrotizing 
fasciitis type I

Anaerobes, gram-
negative aerobes, 

enterococci

Surgery, diabetes 
mellitus, trauma

Necrosis of fascia 
and fat

Necrotizing 
fasciitis type II

Streptococcus A
Penetration, 

surgery, burns, 
wounds, injuries

Intoxication, 
shock, multiple 
organ failure, 

pain, gangrene
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Firstly, because blood for hemoculture is taken most 

often against the background of antibiotic therapy, and 

secondly,  in some patients the clinical course of the dis-

ease proceeded according to the type of "Syndrome toxic 

septic shock", which ended in death within 1-2 days. It is 

reported that bacteremia is extremely rare in patients 

with infectious-toxic shock syndrome due to necrotizing 

fasciitis [31]. In our opinion, this phenomenon can be 

explained by the fact that the shock in these cases is 

caused not by microbial, but by toxigenic invasion, the 

source of which is extensive zones of necrosis of soft 

tissue structures. The mechanism of action of toxicosis is 

like the impact of an aggressive agent on the cellular 

structures of the reticuloendothelial system, which may 

be followed by the invasion of microorganisms into the 

circulating blood. 

Staphylococcus aureus prevailed in the structure of 

positive blood excretions in our observations. 

In 18-20% of patients with necrotizing fasciitis, it is 

not possible to establish the source and route of infec-

tion. In such cases, they speak of idiopathic necrotizing 

fascia t e [35]. Of course, in this situation, we are not 

talking about the absence of a source of infection, but 

about not recognizing the primary focus, which is hidden 

from visual routine research methods. It seems strange, 

but the human perception of the relationship between 

"macro" (human) and "micro" (microorganism) is based, 

as a rule, on the fact that infection should occur and oc-

curs only from  Environment. Meanwhile, throughout his 

life, a person is constantly in contact with the world of 

microorganisms that inhabit his open cavities and, first, 

the intestines. Among the most common microorganisms 

are gram-negative opportunistic bacteria that can cause 

localized purulent-inflammatory and generalized pro-

cesses with a sharp weakening of immunity.

The structural component of the outer membrane of 

gram-negative bacteria is, as is known, endotoxin 

(lipopolysaccharide), which has a wide range of biologi-

cal activity. He is credited with the role of a trigger of 

disseminated intravascular coagulation, the morphologi-

cal basis of endotoxin shock, the most formidable com-

plication of systemic endotoxemia. 

The natural reservoir of a huge number of anaerobic 

and aerobic gram-negative bacteria is the colon. When 

microorganisms are destroyed, endotoxin accumulates in 

the lumen of the intestine. The intact mucous membrane 

of the colon is normally a reliable barrier that prevents 

the penetration of lipopolysaccharides into the blood in 

large quantities. But even in the conditions of practical 

norms, a certain amount of endotoxin still penetrates the 

blood. This process can intensify in the event of various 

injuries to the intestinal mucosa and dysbiosis, which are 

accompanied by the translocation of bacteria and their 

waste products into the small intestine. In progress  Evo-

lution, to ensure the protection of the body from death, 

cellular and humoral structures were formed to neutralize 

endotoxin that has penetrated the blood. One of the es-

sential mechanisms of such protection is the system of 

fixed liver macrophages. Blockade of the macrophage 

system of the liver with various substances potentiates 

the action of endotoxin. Thus, an increase in the titer of 

antibodies to lipopolysaccharide in cirrhosis of the liver 

was noted [36,37].

Humoral factors also play an important role in the 

detoxification of lipopolysaccharide penetrating the cir-

culating blood.

Thus, the body of a healthy person under normal en-

vironmental conditions is reliably protected from the 

action of endotoxin by the system of cellular and hu-

moral immunity. However, in some cases, the barrier 

functions of these factors are impaired, which leads to 

the development of systemic endotoxemia. First, damage 

to the intestinal mucosa contributes to the development 

of systemic endotoxemia [7,33,40,41] in diseases such as 

Crohn's disease, chronic ulcerative colitis, acute intesti-

nal infections caused by gram-negative, and gram-posi-

tive bacteria, as well as viruses. The barrier functions of 

the intestinal mucosa can also be damaged by disorders 

of the blood supply to the intestine due to surgical inter-

ventions, the development of tumours, acute and chronic 

alcohol intoxication, as well as stress reactions.

Figure 1. Species composition of the microbiota
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An important condition for the development of sys-

temic endotoxemia is also liver disease and inhibition of 

the functions of the system of fixed liver macrophages, 

which is observed in various inflammatory bowel dis-

eases, cholecystitis, acute destructive pancreatitis, dia-

betes mellitus, shock, and anesthesia.

From the foregoing, it follows that one of the sources 

of endotoxemia in the absence of another infectious fo-

cus is the intestine, which initiates the entry of endotoxin 

into the portal and systemic circulation with impaired 

permeability of its protective barriers. Necrotizing fasci-

itis, as it seems to us, is a model of a similar mechanism 

of infection of circulating blood, which is not visualized 

by routine diagnostic methods and therefore falls under 

the heading "idiopathic fasciitis". In subsequent publica-

tions, we intend to provide information on the detailed 

characteristics and mechanism of the development of 

necrotizing fasciitis.
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NEKROTIZING FASCIITIS ETIOLOGIYASI 

BO'YICHA ZAMONAVIY MA'LUMOTLAR

D.N. Qoryhonov

Toshkent tibbiyot akademiyasi

 

Nekrotizatsiya qiluvchi fasciit - bu yuqtiruvchi fascial 

tuzilmalarning yuqumli kasalligi bo'lib, uning kelib 

chiqishi yuqumli vositaning shikastlangan teri orqali ay-

lanib yuruvchi qonga (qon aylanishi infektsiyasiga) kirib 

borishi bilan bog'liq. Infektsion manbai chayqalishlar, 

jarohatlar, jarohatlar, shu jumladan   operatsionlar,   shu 

jumladan laparoskopiya, kuyishlar va turli organlarning 

yiringli kasalliklari bo'lishi mumkin.   Nekrotizatsiya 

qiluvchi fasciitni makroorganizm bilan boshlang'ich 

mikrob omilining o'zaro ta'sir mexanizmi yumshoq 

to'qimalarning banal yuqumli kasalliklari patogenezidan 

tubdan farq qiladi. Ushbu maqolaning maqsadi   turli 

nashrlardan olingan ma'lumotlar va o'z kuzatishlarimizni 

tahlil qilish asosida nekrotizatsiya qiluvchi fasciitning 

mikrobiotasini xarakterlashdir. 

Tayanch iboralar: nekrotizatsiyalovchi fasciit, eti-

ologiya, mikroflora, sepsis

 

 

СОВРЕМЕННЫЕ СВЕДЕНИЯ 

ОТНОСИТЕЛЬНО ЭТИОЛОГИИ 

НЕКРОТИЧЕСКОГО ФАСЦИИТА

Д.Н. Корихонов

Ташкентская Медицинская Академия

 

Некротизирующий фасциит - это инфекционное 

заболевание фасциальных структур, происхождение 

которого связано с проникновением инфекционного 

агента в циркулирующую кровь (инфицирование 

циркулирующей крови) через поврежденную кожу. 

Источником инфицирования могут быть ссадины, 

потертости, раны, в том числе и операционные, 

включая лапароскопию, ожоги, а также гнойные 

заболевания различных органов. Механизм взаимо-

действия микробного фактора, инициирующего 

некротизирующий фасциит, с макроорганизмом 

принципиально отличается от патогенеза банальных 

инфекционных заболеваний мягких тканей. Целью 

данной статьи является охарактеризовать микробио-

ты некротизирующего фасциита на основании 

данных различных публикаций и анализа собствен-

ных наблюдений.

Ключевые слова: некротизирующий фасциит, 

этиология, микрофлора, сепсис

 

https://journals.tma.uz/

