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Abstract

Objective. A comparative analysis of the effi  cacy and safety of various types of analgesia for patients with combat–related limb 
injuries during treatment in frontline hospitals and interhospital transport. 
Materials and Methods. The study included 100 patients with combat–related limb injuries. Treatment without regional anes-
thesia was performed on 50 patients (Group 1), and treatment with regional anesthesia was performed on another 50 patients 
(Group 2). Regional blocks were performed using ultrasound guidance. Pain levels (10–point visual analog scale), mean arterial 
pressure, and heart rate were recorded at four time points: 1st–upon arrival of the patient at the frontline hospital; 2nd – upon 
completion of the surgical procedure; 3rd – at the start of interhospital transport; 4th – upon completion of interhospital transport. 
Results. At stage 1, no statistically signifi cant diff erences were found between groups 1 and 2 in terms of pain scores on the visual 
analog scale, mean arterial pressure, or heart rate (p > 0.05, respectively). In stages 2 and 3, groups 1 and 2 diff ered statistically 
signifi cantly in terms of VAS scores, mean arterial pressure, and heart rate (p < 0.05, respectively); a consistently low level of pain 
and stable hemodynamic parameters were observed in the second group. Between stages 3 and 4, an increase in pain levels was 
observed in group 1, resulting in the development of hypertension and tachycardia; in group 2, pain levels remained consistently 
low and hemodynamic parameters were stable. At stage 4, a statistically signifi cant diff erence was observed between the 1st 
and 2nd groups in terms of visual analog scale scores, mean arterial pressure, and heart rate (p < 0.05, respectively). 
Conclusions. The use of regional analgesic blocks in multimodal pain management regimens for patients with combat–related 
limb injuries signifi cantly reduces the intensity of pain during treatment in frontline hospitals and during interhospital transport. 
Keywords: combat surgical trauma, regional analgesia, pain.
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Materials and Methods
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Results

Table 1

Table 2

Table 3

Table 1. Characteristics of patients in the study groups based on anthropometric parameters 
and hemoglobin levels 

Parameter 
Patient group 

p Group 1  
(n = 50) 

2nd  
(n = 50) 

Age (years), M ±  38.5 ± 9.4 37.2 ± 9.3 0.49* 
Height (cm), M ±  177.2 ± 7.3 177.6 ± 6.1 0.77* 
Body weight (kg), Me (Q25 ; Q75 ) 71 (65; 85) 77 (70; 86) 0.24** 
BMI (kg/m²), Me (Q25; Q75) 23.1 (21.5; 26.6) 24.1 (22.1; 27.0) 0.36** 
Hemoglobin (g/L), Me (Q25; Q75) 129.5 (119; 137) 133 (122; 141) 0.22 
Note. To determine the statistical significance of differences between groups, the following were used: * – Student’s 

t-test; ** – Mann–Whitney U-test; BMI – body mass index. 

Table 2. Distribution of patients in the study groups by location of the gunshot wound to the limb

Location of the gunshot wound to the limb 

Patient group

p 
Group 1 
(n = 50)

2nd  
(n = 50) 

abs. % abs. % 

Shoulder 9 18 8 16 1.0

Forearm 13 26 13 26 1.0

Brush 3 6 4 8 1.0

Shin 12 24 10 20 0.81

Foot 13 26 15 30 0.82

Note. To determine the distribution of observations between two categorical variables, Fisher’s exact two-sided -test 
was used. 

Table 3. Distribution of patients in the study groups by type of surgical procedure performed

Type of surgical procedure 

Patient group 

p Group 1  
(n=50) 

2nd  
(n=50) 

abs. % abs. % 

Limb amputation 11 22 9 18 0.62 
Extra-articular compression-distraction 
osteosynthesis using external fixation devices 12 24 13 26 0.82 

Initial surgical treatment, wound debridement 27 54 28 56 0.84 
Note. Pearson’s ²test was used to assess the incidence of events between groups. 
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Table 4
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Fig. 1. 
Changes in pain intensity levels over time 

among the injured subjects in the study groups.

Table 4. Pain intensity scores in patients of the study groups

Indicator 
Patient group 

p Group 1 
(n=50)

2nd 
(n=50)

YOUR (points), Me (Q25; Q75)  

Stage 1 7 (6; 8) 7 (6; 7) 0.57
Stage 2 3 (3; 4) 1 (1; 2) < 0.05
Stage 3 3 (2; 3) 1 (1; 2) < 0.05
Stage 4 5 (4; 6) 1 (1; 2) < 0.05

Note. The Mann–Whitney U test was used to determine the statistical significance of differences between groups. The 
same applies to Table 6. 

Table 5. Changes in pain intensity over time in patients of the study groups

Patient group 
VAS (points), Me (Q25 ; Q75 ) 

p 
Stage 1 Stage 2 Stage 3 Stage 4 

1st (n = 50) 7 (6; 8) 3 (3; 4) 3 (2; 3) 5 (4; 6) 
p1-2 < 0.05
p2-3  < 0.05 
p3-4  < 0.05

2nd (n=50) 7 (6; 7) 1 (1; 2) 1 (1; 2) 1 (1; 2) 
p1-2 < 0.05
p2-3 = 0.11 
p3-4 = 0.07

Note. The Wilcoxon W-test was used to determine the level of statistical significance of differences between indicator 
values over time; the level of statistical significance between VAS pain scores at stages 1 and 2 is p1-2; at stages 2 
and 3, it is p2-3; between stages 3 and 4—p3-4. 
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Table 5 
and Figure 1

Table 6

Fig. 2 Fig. 3

Table 6. Hemodynamic parameters of patients in the study groups 

Parameter Study stages 
Patient group 

p 1st  
(n=50) 

2nd  
(n=50) 

Mean BP (mmHg), Me (Q25 ; Q75 ) 

1 103 (94; 116) 104.5 (96; 114) 0.53 
2 86 (81; 97) 85 (79; 92) 0.12 
3 87.5 (83; 95) 83.5 (80; 89) < 0.05 
4 98.5 (91; 104) 83.5 (81; 87) < 0.05 

HR (per min), Me (Q25 ; Q75 ) 

1 108 (96; 114) 108 (96; 114) 0.81 
2 84 (72; 90) 72 (66; 78) < 0.05 
3 78 (78; 84) 72 (72; 78) < 0.05 
4 96 (84; 102) 72 (66; 78) < 0.05 
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Discussion
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Fig. 2. 
Changes in mean blood pressure 

in the injured study groups. 

Fig. 3. 
Changes in heart rate over time in the injured study groups. 
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Conclusions
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