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Abstract  The problem of etiology, pathogenesis, prevention, diagnosis and treatment of pyoinflammatory complications 

in fractures of the mandible remains an urgent problem today. An increase in the trend towards this topic does not reduce, 

which is explained in this article, a microbiological and immunological approach to the treatment of patients with fractures of 

the mandible and some of their results are presented. 
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1. Introduction 

Patients with purulent-inflammatory diseases and injuries 

of the maxillofacial region make up from 60% to 90% of  

the bed capacity of specialized maxillofacial hospitals,  

there is a tendency to an increase in the incidence of this 

pathology. Despite the optimization of methods of therapy 

for pyoinflammatory diseases and complications of injuries 

to the bones of the facial skeleton; the problem of purulent 

infection in maxillofacial surgery continues to be relevant. 

The main pathogenetic link in the development of 

inflammatory complications in fractures of the lower jaw   

is a violation of local immune protection, regional blood 

circulation and innervation in the fracture zone, deterioration 

of oral hygiene and impaired chewing function. 

2. Materials and Research Methods 

To solve this goal, we divided all the studied patients into 

2 groups. At the same time, one group of patients underwent 

traditional therapy, while in the second group, in addition to 

the traditional one, special treatment was carried out. 

The drugs used in traditional therapy included: Furacilin, 

Chlorhexidine, and Bifidumbacterin. At the same time,   

the following drugs were used as special therapy: Cerrata, 

Sekstophag, Azithromycin and Florbiolact. 

To assess the effectiveness of the use of medicinal 

products, both in the traditional and in a special way, we 

studied the quantitative and qualitative indicators of the oral 

flora in the dynamics of treatment (1-7-14-30 days). 

Materials of microbiological studies of the oral cavity in  
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patients with fractures of the mandible when using drugs 

related to traditional therapy are presented in table 1. 

In most of the examined patients with fractures of the 

lower jaw, we also studied the state of colonization 

resistance of the most important biotopes of the oral cavity: 

the gum, the surface of the tongue, cheek and palate. For this, 

sleeves with a certain surface area were initially prepared, 

after sterilization they were filled with highly selective 

nutrient media, placed in Petri dishes and brought into the 

refrigerator. When examining patients, these sleeves touched 

the mucous membranes of the biotopes of the oral cavity for 

2-3 seconds, and then these sleeves were placed back into 

Petri dishes, and then they were brought into a thermostat at 

37° for 18-24 hours. 

After the indicated incubation times, the dishes were 

removed from the thermostat, the sleeves were removed and 

the grown colonies were counted, then smears were prepared 

from these colonies, stained according to Gram, and the 

morphology of the microbe was studied. After that, studying 

the cultural and biochemical properties, the type of microbe 

was determined. The number of microbes was expressed in ̸ 
M ± m / CFU / cm². 

The table shows that on the next day after traditional 

therapy in the oral cavity in patients with fractures of the 

mandible, dysbiotic shifts were noted throughout the studied 

group of microbes. 

Analysis of the state of the oral flora in patients on the 7th 

day after treatment shows that the dysbiotic changes that 

took place in the oral cavity on the first day, not only did not 

improve, but, on the contrary, deepened even more. 

Although, it should be noted that some positive changes 

were noted in the quantitative parameters of streptococci. At 

the same time, it should be noted that pathogenic strains of 

staphylococci (St. aureus) began to be seeded in the oral 

cavity. 
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Microbiological studies on the 14th day after traditional 

treatment show that positive changes have appeared in all 

parameters of the oral flora, especially they concern the 

anaerobic flora and cocci. Although it should be noted   

that, on the contrary, a negative picture is observed for 

gram-negative flora, that is, the sowing rate has increased. 

At the same time, the analysis of microbiological studies 

of the oral cavity on the 30th day convinces us that the 

positive changes noted on the 14th day are fully preserved, 

and according to some indicators, especially this concerns 

lactobacilli, they are even more positive. Although it should 

be noted that we have a negative picture of the sowing rate of 

fungi of the genus Candida. 

Apparently, the medicinal preparations used by us lack 

antifungicidal properties. 

The next group of our studies consisted of patients with 

fractures of the mandible, in which, along with traditional 

therapy, special treatment was carried out. The materials of 

these studies are presented in Table 2, the table shows that 

already on the 7th day in the oral cavity in patients there are 

positive changes in all the studied flora. It should be noted 

that pathogenic strains (St. aureus) of staphylococci began to 

be sown in this group of patients on the 7th day. The analysis 

of microbiological studies in the same patients on the 14th 

day indicates that the positive changes that were noted on the 

7th day not only remained, but improved even more. 

In these same patients who received special treatment on 

the 21st day, the picture of dysbiosis was virtually eliminated 

in all respects. It is gratifying to note that these positive 

changes in patients with fractures of the mandible in the oral 

cavity were also noted in relation to pathogenic strains of 

staphylococci and Candida fungi. 

Table 1.  The state of the microflora of the oral cavity in patients with fractures of the mandible in dynamics after traditional treatment (Lg (M ± m) KOE ̸ 
ml) 

№ Microbial groups 
The number of microbes in 1 ml of saliva in the dynamics of treatment 

1 day 7 day 14 day 30 day 

1 Total number of anaerobes 2,40±0,1 2, 0±0,1 2,10±0,1 2,15±0,1 

2 Lactobacillus 1,85±0,1 1,30±0,1 1,60±0,1 2,30±0,2 

3 Peptostreptococci 4,10±0,2 3,15±0,1 4,60±0,2 4,85±0,2 

4 Total number of aerobes 6,15±0,3 6,30±0,1 6,80±0,5 5,90±0,3 

5 Staphylococcus aureus 0 1,30±0,1 2, 0±0,1 1,85±0,1 

6 Staphylococcus epidermidis 4,30±0,2 5,10±0,3 6, 0±0,4 5,8±0,3 

7 Streptococcus salivarius 4,60±0,2 4,85±0,2 5,10±0,3 5, 0±0,3 

8 Streptococcus mutans 4, 0±0,2 4,10±0,2 5, 0±0,3 5,10±0,3 

9 Streptococcus mitis 2,15±0,1 3, 0±0,2 2,60±0,1 2, 0±0,1 

10 Esherichia LP 2, 0±0,1 2,30±0,1 3, 0±0,1 3, 0±0,2 

11 Esherichia LN 3,10±0,1 3,30±0,1 4, 0±0,2 2, 0±0,2 

12 Mushrooms of the genus Candida 3,30±0,1 3,60±0,2 4,10±0,2 4,15±0,2 

Note: units are in mm of microbial growth inhibition zone. 

Table 2.  Characteristics of the microflora of the oral cavity in patients with fractures of the mandible in dynamics with special treatment (Lg (M ± m) KOE ̸ 
ml) 

№ Microbial groups 
The number of microbes in 1 ml of saliva in the dynamics of treatment 

1 day 7 day 14 day 30 day 

1 Total number of anaerobes 3,15±0,2 4, 60±0,2 5, 0±0,3 5,30±0,3 

2 Lactobacillus 2,10±0,1 2,30±0,1 4,10±0,2 4, 0±0,2 

3 Peptostreptococci 4,10±0,2 4,0±0,2 5,10±0,3 5,15±0,3 

4 Total number of aerobes 6,60±0,3 5,85±0,3 5,30±0,3 5, 0±0,2 

5 Staphylococcus aureus 1,60±0,1 1,30±0,1 0 0 

6 Staphylococcus epidermidis 4,0±0,2 3,60±0,2 5, 0±0,2 4,90±0,2 

7 Streptococcus salivarius 5,0±0,3 4,60±0,3 5,10±0,3 5, 0±0,3 

8 Streptococcus mutans 3, 60±0,2 2,85±0,1 3, 0±0,1 3,10±0,1 

9 Streptococcus mitis 2,15±0,1 3, 10±0,1 2,60±0,1 2, 0±0,1 

10 Esherichia LP 3, 0±0,1 2,85±0,1 2, 60±0,1 2,30±0,1 

11 Esherichia LN 3,10±0,1 3,30±0,1 4, 0±0,2 2, 0±0,2 

12 Mushrooms of the genus Candida 3,30±0,1 3,60±0,2 4,10±0,2 4,15±0,2 

Note: units are in mm of microbial growth inhibition zone. 
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It is interesting to note that in the same patients after 

special treatment on the 30th day, it is noted that the positive 

shifts in the flora of the oral cavity that took place on the 21st 

day were not only preserved, but deepened even more. 

Apparently, these positive changes occurred due to the use of 

general and local eubiotics. 

In all examined patients with fractures of the lower jaw,  

in parallel with microbiological studies, we also studied the 

state of local factors of protection of the oral cavity. 

Materials of these studies are presented in table 3,4, which 

are also studied in the dynamics of traditional and special 

treatment. 

As can be seen from table 3 after traditional treatment, 

there is an immunodeficiency in all studied parameters. In 

this case, the immunodeficiency is reliably expressed on the 

1st and 7th days after treatment. Starting from the 14th day of 

traditional treatment and especially on the 30th day, there is a 

significant improvement in the picture. However, there is no 

need to talk about a complete recovery of immunodeficiency 

indicators. 

Table 4 shows the indices of local factors of protection of 

the oral cavity in patients with fractures of the mandible in 

the dynamics of special treatment. The table shows that the 

immunodeficiency is most reliably expressed in terms of    

1 and 7 days. However, starting from 14 days, there is a 

significant improvement in the picture of immunodeficiency 

in all indicators. At the same time, in the same patients on the 

30th day of special treatment, in fact, all indicators of local 

factors of protection of the oral cavity are close to the control 

figures. 

3. Results and Discussion 

It is interesting to note that dynamic changes in the state  

of indices of local factors of protection of the oral cavity   

in patients with fractures of the mandible have a direct 

correlation with changes in dysbiosis in the oral cavity both 

after traditional and after special treatment. 

Table 3.  Indices of local factors of protection of the oral cavity in patients with fractures of the mandible in the dynamics of traditional treatment 

№ Indicators Norm 
Patients with a 

fracture 

During treatment 

1 d 7 d 14 d 30 d 

1 Lysozyme titer mg% 18,5±0,3 11,6±0,2 12,1±0,1 11,5±0,1 12,2±0,1 15,1±0,1 

2 Phagocytosis rate% 56,2±2,2 46,1±1,5 45,0±0,2 41,2±0,1 47,0±1,1 48,2±1,1 

3 
The level of secretory 

immunoglob And s IgA 
2,2±0,1 1,4±0,1 1,3±0,1 1,2±0,1 1,5±0,1 1,6±0,1 

Table 4.  The state of local factors of protection in patients with fractures of the mandible with special treatment in dynamics 

№ Indicators Norm 
Patients with a 

fracture 

During treatment 

1 d 7 d 14 d 30 d 

1 Lysozyme titer mg% 18,5±0,2 11,5±0,3 14,0±0,2 12,5±0,2 16,1±0,1 17,0±0,2 

2 Phagocytosis rate% 56,2±2,1 45,3±1,5 48,1±1,2 41,0±1,1 51,2±1,4 54,0±1,3 

3 
The level of secretory 

immunoglob And s IgA 
2,1±0,1 1,4±0,1 1,4±0,1 1,5±1,2 1,7±1,1 1,9±1,2 

 

 

Picture 1.  Healthy 

 

Picture 2.  Sick 

The state of local factors of protection of the oral cavity 

in patients with fractures of the mandible 

The most interesting data obtained by us in the study of the 

colonization resistance of microbes in the biotopes of the 

oral cavity such as the gum, surface of the tongue, cheek and 

palate in patients with fractures of the mandible. 

According to our research, it has been established that  

the density of the microbial population in the oral cavity   

in healthy people is a fundamental characteristic of the 

community and largely depends on the topography of the 

ecological niche. At the same time, the highest value was 

noted in the gums (4.20 ± 0.3 CFU cm2), the minimum on the 

mucous membranes of the palate (1.25 ± 0.1 CFU cm2). 

At the same time, Gram-positive flora, which colonized 

100% of the subjects, was predominant in terms of the 

number and species composition in the biocenosis, it is 

interesting to note that the main part of the oral microflora in 

healthy individuals was made up of representatives of the 

genus streptococci, while the dominant species was Str. 
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salivarius. It is quite obvious that the study of the ability of 

microbes to colonize various biotopes in the oral cavity 

makes it possible to understand those intimate processes that 

occur in the oral cavity, which are apparently undoubtedly 

associated with the state of the oral cavity liquids, as well as 

from the presence of special receptors in our cells on which 

microbes can specifically adhere. 

4. Conclusions 

Thus, based on the data obtained on the study of the state 

of the flora, local protective factors and the ability of 

microbes to colonize in the oral cavity in patients with 

fractures of the mandible, the following conclusions can be 

drawn: However, the use of traditional therapy in such 

patients does not allow to completely eliminate dysbiosis 

even on the 30th day. 2. At the same time, in patients    

with fractures of the lower jaw during a special course of 

treatment, already on day 21, it makes it possible to almost 

completely restore dysbiosis to the control table 3. It is 

interesting to note that the information obtained after both 

traditional and special treatment has a direct correlation with 

changes in dysbiosis, immunodeficiency and colonization 

resistance. These data once again testify to the unity of our 

body in homeostasis. 
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