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Ukraine" in the period from 2012 to 2016, before the implementation of the original 

algorithm for the treatment of infectious complications after osteosynthesis of long 

bones and met the criteria for connection to the array at the third and fourth stages. The 

second part of the total array, which we called the prospective group, included 216 

cases of infectious complications after osteosynthesis of long bones, which accounted 

for 51,1 % of the total array. Patients of the prospective array were enrolled in the 

department of bone-purulent surgery of the State Institutions "Institute of 

Traumatology and Orthopedics of the National Academy of Medical Sciences of 

Ukraine" in the period from 2017 to 2022, after the implementation of the original 

algorithm for the treatment of infectious complications of osteosynthesis of long bones 

and met the criteria for inclusion in the array research on the fifth, sixth and the seventh 

stage of scientific research. 

The analysis of the causes of injury as a result of injury with infectious 

complications after osteosynthesis of long bones indicated that among the care after 

osteosynthesis with a plate, the main cause of the injury was a road accident, and among 

the system after osteosynthesis of nailing, it was a household injury. Military trauma 

was the cause of average damage twice as often as post-nailing osteosynthesis disease, 

and occupational trauma occurred with equal frequency in both frequency groups. A 

high-energy mechanism of injury in the form of direct impact was found in 44,6 % of 

the results, but low-energy mechanisms such as falls and compression together 

prevailed in this group by 1,1 times. Among electrical problems with infectious 

complications as a result of nailing, low-energy mechanisms of injury such as falls and 

compressions were found in 59,3 % and 1,7 times more often than the high-energy 

mechanism of injury of direct impact. 

High-energy trauma (52,6 %) and smoking (41,2 %) were among the risk factors 

for the development of infectious complications among services with osteosynthesis of 

long bones, although this group prevailed in patients with infection after osteosynthesis 

of type B fractures (45,4 %). ). As a result, after plate osteosynthesis, the risk factors 

for the development of an infectious process were similar to those found in the general 
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population: high-energy trauma (58,8 %) and smoking (41,2 %), as well as with FRI 

in the treatment of type B fractures (53,4 % ). Among patients after nailing, the risk 

factors for the development of an infectious process were smoking (42,4 %) and high-

energy trauma (37,3 %) and, interestingly, in the treatment of type A fractures (64,4 

%). In patients after osteosynthesis with plates, the highest chances of developing an 

infectious process were in patients with osteosynthesis performed within the first 12 

hours after the injury, osteosynthesis after the use of devices for external fixation of 

the affected segment, with type B fractures and diabetes, which was statistically 

significant (p<0,05). In patients after nailing, a reliably proven influence on the 

development of the infectious process was found only in the risk factor of combined 

trauma (p<0,05), the influence of other factors was unreliable. 

The analysis of the distribution of patients by the time of infection in group 1 after 

closed fractures showed that in patients after osteosynthesis of closed tibial fractures 

with a plate, the frequency of infectious complications is almost the same in all 

observation periods, which indicates that the risk of infectious complications is high as 

in the postoperative period, as well as in the late period after surgical treatment. After 

osteosynthesis of closed hip fractures, the highest incidence of infectious complications 

occurred after 1 year (60,0 %), significantly lower in the early postoperative period and 

almost four times lower in the late postoperative period. Among patients after 

osteosynthesis of a plate-closed fibula fracture, osteomyelitis was almost three times 

more likely to be detected in the late period and was not detected in the period after a 

year. After osteosynthesis of plate-closed fractures of the humerus, infectious 

complications were more often detected in the early postoperative period, and after 

fractures of the bones of the forearm, the frequency of osteomyelitis was almost the 

same both in the early and late periods after surgical treatment. Among patients after 

osteosynthesis of open fractures of the tibial bone with a plate, the highest frequency 

of infectious complications was observed after 1 year, and in the early and late period 

they appeared with almost the same frequency. In patients with osteosynthesis of open 

hip fractures, infectious complications were more often detected in the early period, 

which was detected 1,4 times more often than in the late period. Among patients with 



24 
 

open fractures of the fibula, a trend similar to the hip was found, when infectious 

complications developed 1,7 times more often in the early period. After an open 

fracture of the humerus, the frequency of infectious complications was higher in the 

late postoperative period, the difference between them was 1,7 times. The ratio of the 

chances of the occurrence of infectious complications in the early period among 

patients of the first group indicated that it is statistically probable to increase the 

chances of the occurrence of osteomyelitis in patients with open fractures of the tibia 

by 19 % and humerus by      9 %. An integral analysis of the ratio of the chances of the 

occurrence of infectious complications in the late period among patients of the first 

group indicated that there is a statistically significant increase in the chances of the 

occurrence of osteomyelitis in patients with closed fractures of the fibula bone OR 

1,71, p<0,05 and open fractures of the humerus by OR 0, 33 p<0,05. As indicated by 

the integral analysis of the distribution of the second group based on the odds ratio, in 

the early period (0-45 days) after BIOS of closed fractures, the infectious process was 

most often detected in patients after osteosynthesis of the femur. The odds ratio OR in 

this period was 1,47 and was within the probability field (p<0,05). An increase in the 

chances of an infectious process in patients with closed fractures of the humerus was 

also found to be statistically significant. The OR in this patient cohort was 1,09. The 

presented integral analysis of the distribution of the second group based on the odds 

ratio in the late period (46-365 days) indicated the following features of the 

distribution. Thus, in patients with closed fractures after nailing, the highest chances of 

an infectious process were observed in patients with femur injuries. The chances of 

developing an infectious process in patients with such injuries increased by 2,4 times. 

The distribution of clinical and radiological characteristics of patients with 

infectious complications after osteosynthesis of long bones indicated that among 

patients with infectious complications after osteosynthesis, the most frequent 

radiographic signs were periostitis (22,0 %), osteosclerosis (17,0 %) and instability 

around screws and fixator 13 each. 7 % respectively. In patients with infectious 

complications after BIOS, the most common radiographic findings were osteosclerosis 

(22,9 %), osteonecrosis (19,4 %), and instability around the fixator (17,4 %). The 
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analysis of biochemical research data indicated that there was no statistically proven 

difference between the observation groups. 

The analysis of the CRP level showed that 94,2 % of patients in the general 

population had an elevated CRP level, of which 80,9 % had high and ultrahigh CRP 

levels. The analysis of morphological changes showed that among patients with 

infectious complications after plate osteosynthesis, a predominance of less mature 

granulation tissue (31,1 %), purulent, fibrinous-purulent, or purulent-destructive 

inflammation (25,7 %) and productive high activity inflammation was found       (13,5 

%), and in patients with infectious complications after nailing, serous or fibrinous 

inflammation (32,2 %), productive of high inflammatory activity (20,4 %) and a 

predominance of more mature fibrous tissue (16,9 %) were found. A microbiological 

study of the observation array indicated that the number of positive samples in general 

was higher in patients after nailing 91,2 % versus 74,4 % in patients after plate 

osteosynthesis. In both observation groups, the microflora of the seeds was dominated 

by S. aureus, but in the first group, despite the larger number of seeds, the presence of 

MR strains was less. From the above, the picture of increased infection in patients with 

nailing becomes clearer than when using plates with increased MR forms of 

staphylococci, enterococci, P. aeruginosae and other enterobacteria for osteosynthesis. 

General principles of treatment of implant-associated infection in patients after 

osteosynthesis of long bones include radical treatment of the wound, treatment of 

implants, systemic and local antibiotic therapy, reconstruction of bone and soft tissue 

defects, functional restoration. In our study, the DAIR procedure was performed in 27 

patients of the total array, which accounted for 13,0 % of cases. In the first group of 

patients with this method of treatment, there were 20, which accounted for 13,5 % of 

cases in the group. Among the patients of the second group, this treatment scheme was 

carried out in 7 patients, which corresponded to 11,9 % of cases in the group. The use 

of the DAIR technique was effective in 19 cases of the total array, which accounted for 

70,4 % of cases. The technique, which included necroctomy with removal of unstable 

metal fixation and implantation of a cement necklace, was performed in 67 patients, 

which was 31,0 % of the prospective array. Among the patients of the first group, this 
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help of internal osteosynthesis with a plate or nailing, in one case, the external fixation 

device was left until the "ripening" of the regenerate. The technology of combined 

osteosynthesis (Masquelet + distraction osteosynthesis according to Ilizarov) made it 

possible to replace the bone defect and extend the length of the limb (segment) lost 

during the treatment period at the same time, due to two methods. Recurrence of the 

infectious process after remedial intervention with the Masquelet techniks leaves us 

with the opportunity to return to the use of distraction osteosynthesis. In our study, 

intramedullary spacers were used to increase the effectiveness of the local antibacterial 

effect and prevent the development of complications after necrotomy of long bones. It 

makes it possible to reduce the time of surgical intervention, reduces blood loss, 

prevents the formation of "residual cavities", and, if necessary, holds bone fragments. 

Taking into account the above data, we have formed and proposed for use a unified 

protocol scheme of the treatment algorithm in case of infection after osteosynthesis of 

long bones. Outcomes were assessed based on both objective (clinical and radiographic 

assessment) and subjective criteria (extremity function and patient satisfaction) using 

the Paley et al scoring system, which combines radiological and functional outcomes 

in a rigorous scoring system. The use of the developed and implemented treatment 

algorithm for the occurrence of infection after osteosynthesis of long bones made it 

possible to improve the results of treatment in patients with these complications after 

plate osteosynthesis by 10,3 %, and in patients with infectious complications after 

nailing by 12,4 %. Summarizing the above, it is worth noting that the implementation 

of the treatment algorithm when an infection occurs after osteosynthesis of long bones 

has proven effective, mainly due to severe damage. 

The assessment of the risk of osteomyelitis with MOS plates in comparison with 

SSI according to the studied features indicated that the highest risk is in patients with 

the presence of a fistula and periosteal reaction and early times of the onset of infection. 

The assessment of the risk of osteomyelitis in nailing compared to IOHV according to 

the investigated characteristics indicated a high risk of osteomyelitis after BIOS in 

patients who received an open or closed fracture in the interval from 1,5 months to 1 
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