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Annotation. Thermal injury represents a serious medical, social and economic problem. 
The development of heavy industry and the chemical industry, as well as the widespread use of 
electricity in domestic and industrial conditions, lead to a significant increase in burn injuries. The 
purpose. The state of the hemostasis system and blood biochemical indicators were studied in 59 
patients aged 18 to 75 years in the acute toxemia stage of burns in the burned area of more than 
20% of the body surface, 4-5 to 12 days after the injury. In 59 patients with severe burns in the 
stage of acute toxemia, we examined the state of the hemostasis system. 

Key words: Könning's disseminated thrombocytopenic purpura (DTP) - syndrome, 
circulating blood volume (FVV), recalcification time, antithrombin, prothrombin index, injury.  

НАРУШЕНИЯ СИСТЕМЫ ГЕМОСТАЗА В  СТАДИИ ТОКСЕМИЯ ОСТРЫХ 
ОЖОГОВЫМИ ТРАВМАМИ  

(обзор литературы) 
Аннотация. Термическая травма представляет собой серьезную медицинскую, 

социальную и экономическую проблему. Развитие тяжелой промышленности и химической 
промышленности, а также широкое использование электроэнергии в бытовых и 
производственных условиях приводят к значительному увеличению ожоговой травмы. 
Цель. Изучено состояние системы гемостаза и биохимические показатели крови у 59 
больных в возрасте от 18 до 75 лет в острой токсемической стадии ожогов площадью более 
20% поверхности тела в сроки от 4-5 до 12 суток после травмы. . У 59 больных с тяжелыми 
ожогами в стадии острой токсемии исследовано состояние системы гемостаза. 

Ключевые слова: синдром диссеминированной тромбоцитопенической пурпуры 
Кённинга (ДТП), объем циркулирующей крови (ООК), время рекальцификации, 
антитромбин, протромбиновый индекс, травма. 

 
Relevance.  
Any injury initiates the coagulation process, but thermal injuries, such as shock, cause 

dramatic changes in all coagulation systems. Jilinsky E.V., Tsvirko V.N. 2018y. Any damage to 
the vessel wall, "blood damage", on the one hand, leads to various levels of plasma loss, and on 
the other hand, it can be considered physiological, and then pathological changes in the hemostasis 
system can cause the death of the organism by itself. Acute disseminated thromboembolism 
syndrome is one of the serious and common complications of massive injury. Hemostasis disorders 
in patients with severe burns are manifested by QDTQ-syndrome. Krylov K.M., Shlyk I.V., 
Pivovarova L.P., 2010y. Disseminated intravascular coagulation (DAC) syndrome cannot be 
detected at all, or is detected at the stage of presenting a clear clinical picture, such as hemorrhage 
and organ dysfunction. There are several forms of QDTQ-syndrome: acute, acute, acute, chronic, 
recurrent, latent. The acute form is characteristic for the acute period of the burn disease. 
 The purpose of the study is to study the disorders in the hemostasis system during the 
stage of burn toxemia in burn victims. 
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Table 1. 
Acute QDTQ in the toxemic phase of acute burns Laboratory diagnostics _  

Indicators 
The norm 

Acute toxemia after burns , n =59 
4-5 days 6-12 days 

Connie Lee-White bўyicha ivish vaқti 
, min ut 

5-12 7.8±0.3 8.7±0.8 

Lahtani spontaneous lysis testi _  
N Tezlashgun lysis 

Tezlashgan 
Lysis 

Test thrombin, sec und 7-11 16.4±0.1 17.8±0.3 
Thrombocyte lar sony , x10 9 /l 175-425 100.0±7.0 105.0±8.5 
PFTV (partially activated 
thromboplastin time) , three days 

21-35 40,5 ±0,01 38,45 ±0,01 

International Harmonizing 
Relationship ( IHR ) 

0.7-1.1 1.6±0.01 1.5±0.01 

Fibrinogen concentration , g / l 2-4 1.8±0.1 1.75±0.1 
Thrombin time , seconds 24-34 47.5±0.1 46.5±0.1 
AT III , % 80-100 65±1.0 68±1.0 
EMFK , mg/l 0-35 185.0±9.3 192.4±10.3 
Plasminogen, in % 100-105 80.8±4.5 92.5±5.2 

Izox : QFTV - partially activated thromboplastin time ; XMM patient's prothrombin time; 
donor's prothrombin time ; AT III – antithrombin III ; E FMK - soluble fibrin-monomer complexes 

burn toxemia in patients after a burn injury, indicators of coagulation tests in different 
directions, which are characteristic for the beginning of the development of acute QDTQ-
syndrome, were determined ( table 1). So if testthrombin, QF TV , XMM , prothrombin time, E 
FMK indicators clearly increased compared to the norm, while fibrinogen , plasminogen and AT- 
III decreased, clot dissolution accelerated. Indicators of the development of acute QDTQ-
syndrome were in the form of increased consumption of coagulation substrates - platelets and 
fibrinogen. In our study, thrombocytopenia occurred in the majority of patients, in which the 
platelet count was 100.0±7×10 9 /l, which was 32.8% lower than normal (r<0.05), and the amount 
of fibrinogen in patients with burn toxemia was 1, respectively. It was 7 times lower. More specific 
differences between patients with severe burn toxemia and the control group were determined by 
indicators of one of the markers of thrombinemia: the presence of intermediate products of 
transformation of fibrinogen to fibrin in plasma. The amount of EFMK was 5.3 times higher in 
patients with burn toxemia. It was found that patients with burn shock significantly decreased 
physiological anticoagulants S by 1.6 times and AT III by 20% (r<0.05) compared to the norm. At 
the same time, the amount of plasminogen, which is part of the anti-coagulation system, decreased 
by 1.3 times (r<0.05) compared to the norm. 

In the stage of toxemia of the burn disease, the initial stage of development of the KDTK-
syndrome is observed: thrombocytopenia, the amount of EMFK increases against the background 
of a decrease in the anti-coagulation mechanisms of the hemostasis systems. 

Disturbances in the hemostasis system during the stage of toxemia in burn victims. The 
tests showed that in 15 patients of the 1st group (with sepsis), a reduction in blood clotting time 
(5.5±0.5 min) was observed. Plasma recalcification time was 66±3.8 seconds and increased to 
82±4.2 seconds by the end of the third day . In the 2nd group of patients ( with severe sepsis and 
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PO E ) , blood clotting time was 3.6±0.3 min . At this time, the age of plasma recalcification 
decreased to 40 ± 5.0 seconds and reached 76 ± 3.8 seconds by the end of the third day . In group 
3 burns (septic shock with refractory hypotension), blood clotting time was 4.0±0.4 minutes and 
increased to 5.8±0.5 minutes on the third day. Plasma recalcification time decreased to 33±7.8 
seconds on the first day and remained reduced to 45±3.5 seconds by the end of the third day. The 
concentration of fibrinogen increased in the first day after the burn in the 2nd and 3rd groups of 
the injured. 

The concentration of fibrinogen increased significantly only on the first day and was 
5.3±0.3 g/l on average.  The reaction to fibrinogen "V" was strongly positive . The results of the 
tests show that a burn injury causes a decrease in the anticoagulant activity of the blood. Similarly, 
in patients with FI of 90 units and above, fibrinolytic activity decreased to 3.7±0.6% in the first 
days and remained sharply decreased until the end of the third day. 

In the stage of toxemia, after complex anti-shock therapy in the main group, we performed 
various surgical interventions: 23 necrotomies with deep burns of 11-15% of the body surface, 
early necrectomy in 40 patients, and autodermoplasty in 49 patients. The analysis of the blood 
coagulation system and fibrinolytic activity after surgical intervention showed a tendency towards 
normalization of all indicators (table 1.1). 

Table 1.1 
Blood clotting disorders after autodermoplasty in patients with deep burns (n=49) 

Coagulogram 
indicators 

Main group ( degree of shock according to 
plasma loss ) 

The norm 

I degree II degree _ III degree 
PTI, % 91.6±3.9 91.0±1.0 95.6±12.1 * 90.2±1.0 
Fibrinogen, g/l 2.3±0.3* 2.92±0.29* 2.15±0.25* 3.4±0.2 
Thrombotest, sec. 5.0±0.14* 4.4±0.2* 4.06±1.1 * 5.0±0.1 
Hematocrit (%) 4 6.0±3.9 5 3.1±1.4* 5 9.4±2.1* 44.0±0.8 
R recalcification of 
waqti , sec. 

92.6±2.6* 97.3±3.0 * 85.0±5.6 * 74.0±3.2 

Tolerant to heparin , 
sec. 

252.3±32.3 * 215.6±8.4* 282.3±6.1 290±7.4 

Fibrinolysis, % 20.1±0.45* 7.7±0.45* 7.4±1.9 * 15.4±0.6 
Note : * - the level of results without doubt P<0.05. 

In patients with 1st degree of plasma loss In the postoperative period, due to adequate 
preoperative therapy, a tendency to normalization of all indicators of the coagulogram was 
determined. In this PTI was statistically 91.6±3.9% , fibrinogen - 2.3±0.3 g/l, thrombotest - 
5.0±0.14 ( R<0.05) . However, the response time of the patients from the hospital was maintained 
with a slight decrease in fibrinolytic activity of 20.1±0.45% (R<0.05). It was found that patients 
with moderately severe plasma loss have significantly improved response time indicators. This is 
indicated by the normalization of PTI, fibrinogen and blood hematocrit indicators. 

Conservative and surgical _ _ the effect of treatment methods on the blood coagulation 
system. Early necrotectomy intoxication and to improve the general condition of the patient in 
exchange for the removal of necroses, which are the substrate for the development of sepsis brings 
The difference between early surgical treatment and staged surgical treatment is that patients 
recover faster by reducing the development of scar tissue with better functional and cosmetic long-
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term results. Due to the reduction of treatment time, the need for antibacterial therapy is reduced 
[94; pp. 6-9]. Expanding the volume of surgery in patients with deep burns in burn departments 
requires improvement of p erioperative preparation methods. Necrotomy and autodermoplasty are 
observed with blood loss of 0.5-1.5 ml/cm    preparing an autograft requires removing the skin 
from the surface, and this condition leads to increased bleeding. At this time, adequate infusion 
preparation and hemotransfusion support are important in all stages of burn disease. At the same 
time, infusion and hemotransfusion should be carried out based on determining the volume. In this 
regard, at the time of autodermoplasty in deep burns, it is as important as ever to improve methods 
of preparing burn wounds and patients for surgery, carrying out balanced infusion and 
hemotransfusion therapy, reducing and replenishing blood loss, and detoxification. 

Thus, adequate local hemostatic therapy performed during surgery can prevent blood loss 
and therefore improve treatment outcomes in this cohort of patients. For this purpose, the use of 
local hemostatic agent "Heprocel" is promising. 

All patients were subjected to early necrotomy until the appearance of capillary bleeding 
at the border of healthy tissues, and autodermoplasty was performed at the same time. Hemostasis 
was carried out by using the hemostatic powder "Heprocel" obtained from the derivative of 
cellulose , 10 mg per day for 3 days.  

Clinical evaluation included the following criteria: the amount and nature of fluid coming 
out of the wound; wound bleeding; the time of epithelization in the donor areas of transplanted 
autodermografts; completeness of epithelization; the extent to which pain is expressed in the 
injury. Operative intervention in 35 patients with deep burns consisted in the use of hemostatic 
drug Heprotsel to stop bleeding after excision of necrotic skin and subcutaneous structures. 

Our studies have shown that early surgical necrotomy and sliced autografts are bleeding 
from the donor areas (6-10 ml per 100 cm 2 area), the bleeding stops completely after the immediate 
application of Heprotsel hemostatic powder, and the wound surface is covered with a membrane. 
it gets shiny. The sensation of pain will be very low. When closing a wound defect with a donor 
autograft, good adhesion of the skin graft to the underlying wound was observed. 

Conclusion _ Taking into account the above, comprehensive anti-shock measures aimed 
at improving water-salt balance, acid-alkaline balance and homeostasis disorders should be carried 
out at the time of hospitalization of all patients. 
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