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Abstract

Introduction: This study evaluates a novel pre-hospital care method for non-gunshot soft tissue injuries
using a multi-stage antiseptic gel. The aim is to reduce pain, local inflammation, and postoperative com-
plications, addressing a key need in emergency and military medicine.

Materials and Methods: A comparative analysis included a main group (164 patients treated with the
multi-stage gel protocol and trained junior staff) and a comparison group (291 patients treated with stan-
dard protocols). Groups were matched for injury type, absence of bone damage, surgical conditions, and
injury severity. A subgroup of 49 military personnel was analyzed for microbiological outcomes and sim-
ulation-based training impact.

Results: The main group experienced reduced pain during the first 3—5 days post-injury and fewer postop-
erative complications. Preoperative sterile wound cultures were higher (57.7% vs. 13.0%) and postopera-
tive complications lower (15.4% vs. 47.8%) compared to the comparison group.

Discussion: Integrating multi-stage antiseptic treatment with simulation training enhanced early infection
control and wound healing, demonstrating practical value, especially in field and resource-limited settings.
Conclusion: The proposed protocol effectively reduces pain and complications, improving early infection
management and continuity of care in emergency and military medicine.
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Introduction

In contemporary armed conflicts, the primary
causes of injuries are firearms, artillery shells, land-
mines, and explosive devices. However, despite the
lower incidence of non-gunshot injuries, their nature
and consequences remain highly significant. Among
non-gunshot injuries, soft tissue damage represents
one of the most prevalent types of trauma both in
wartime and peacetime. These injuries include stab
and cut wounds caused by knives or shrapnel, blunt
trauma from impacts or falls, burns of varying sever-
ity, and others [1,9].

In military conflicts, soft tissue injuries constitute
a substantial proportion of combat-related trauma,
with various studies reporting incidences of up to
60% of all cases. In modern military engagements,
non-gunshot soft tissue injuries among service mem-
bers typically result from road traffic accidents, falls
from heights, collisions with military equipment, and
other mechanical forces. These injuries may be either
open or closed and can resemble gunshot wounds in
their nature and severity. In peacetime, soft tissue
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injuries are also widespread: according to medical
institution statistics, they account for up to 40% of
visits to emergency departments, underscoring their
significance for the healthcare system [2,4,16].

The organization of surgical care for non-gunshot
soft tissue injuries among military personnel at the
initial stages of medical evacuation is a crucial as-
pect in ensuring timely treatment, preserving lives,
and increasing the likelihood of full recovery. This
process encompasses a range of organizational, sur-
gical, and evacuation measures aimed at minimiz-
ing complications and preventing disability. Time-
ly surgical care for non-gunshot soft tissue injuries
during early medical evacuation stages is an essential
component of the military medical support system.
It reduces mortality and disability rates, expedites re-
covery, and facilitates the return of service members
to duty. Achieving maximum efficiency requires the
integration of modern medical technologies, strategic
planning, and highly qualified personnel [5,6,11]

Traditional methods of first aid, which primari-
ly involve mechanical wound treatment and the use
of standard antiseptic solutions, often do not provide
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adequate protection against infectious complica-
tions—particularly in cases of deep and extensive tis-
sue damage—even when rapid transport to a medical
facility is available.

Therefore, the search for and development of
new approaches and agents capable of minimizing
the risk of wound infection and other complications
remains highly relevant, both in civilian and military
medicine (in both peacetime and wartime). Modern
challenges necessitate the use of flexible, mobile
solutions, adaptive technologies, and highly skilled
personnel, making this field a priority in military
medical practice.

Materials and Methods

Within the clinical phase of the study, the ef-
fectiveness of a novel method for providing initial
pre-medical care for non-gunshot soft tissue injuries
using an antiseptic gel was assessed.

The main study group comprised 164 patients
treated using the proposed method, which involved
multistage application of the antiseptic gel: at the
pre-medical care stage, during surgical wound de-
bridement, and throughout postoperative dressing
changes. Additionally, in a subgroup of military per-
sonnel, the main group was supported by specialized
simulation-based training for junior medical staff,
conducted according to field surgical care standards.
The comparison group consisted of 291 patients who
received care according to traditional protocols, with-
out the use of the antiseptic gel or trained personnel.

Comparative evaluation accounted for the ho-
mogeneity of included patients based on key crite-
ria: type of injury (penetrating or non-penetrating),
absence of bone damage, similarity in conditions
of transport and surgical management, exclusion of
complicated medical histories, and comparable se-
verity and localization of injuries. This approach en-
sured the reliability of the outcomes in analyzing the
efficacy of the proposed method.

Additionally, a subgroup of 49 military personnel
with non-penetrating injuries (23 in the comparison
group and 26 in the main group) was included in the
study. Within this subgroup, the microbiological pro-
file of wounds, frequency of complications, and the
effectiveness of the implemented simulation training
program were analyzed separately. The training pro-
gram focused on developing skills in initial surgical
wound debridement, dressing application, gel admin-
istration, and the use of triage and microbiological
vigilance protocols in field conditions. Thus, the

main group demonstrated not only pharmacological
but also organizational and tactical advantages in ear-
ly infection control of the wound surface.

The most common type of injury in both groups
was stab-incised wounds, identified in 67 patients
(40.9%) in the main group and in 125 patients (43.0%)
in the comparison group. These were followed in fre-
quency by incised wounds, recorded in 25.0% and
27.1% of patients, respectively. Puncture wounds
were observed in 26 patients (15.9%) in the main
group and in 36 (12.4%) in the comparison group.
Lacerations occurred in 14.0% of the main group and
14.8% of the comparison group, indicating an almost
identical frequency. Chop wounds, the rarest injury
type, were registered in 7 patients (4.3%) in the main
group and in § (2.7%) in the comparison group.

Among civilian patients, who constituted the ma-
jority in both the main group (86.0%) and the com-
parison group (91.1%), injuries were primarily due
to domestic, occupational, or road traffic accidents.
In contrast, injuries among military personnel—ac-
counting for 14.0% of the main group and 8.9% of
the comparison group—were mainly sustained in field
conditions during exercises, training, or tactical op-
erations.

Analysis of injury localization showed a predom-
inance of upper limb injuries in both study groups: 57
patients (34.8%) in the main group and 98 (33.7%)
in the comparison group. Lower limb injuries ranked
second in frequency: 28.0% (n=46) in the main group
and 29.9% (n=87) in the comparison group. Torso
injuries were documented in 48 (29.3%) and 79
(27.1%) patients, respectively. Head and neck inju-
ries were the least frequent: 13 patients (7.9%) in the
main group and 27 (9.3%) in the comparison group.

Thus, injury conditions among civilians were
predominantly caused by peacetime trauma factors,
while those among military personnel were associat-
ed with tactical field environments. These differences
determine the specifics of microbial contamination,
injury depth, and treatment outcomes, which must be
considered when analyzing the clinical effectiveness
of first aid methods.

The analysis was conducted across the full sam-
ple—164 patients in the main group and 291 in the
comparison group. The primary assessment focused
on the dynamics of key indicators reflecting wound
healing progression and quality. Upon admission,
pain intensity, as measured by the Visual Analog
Scale (VAS), was comparable between the groups:
4.23 + 1.23 points in the main group and 4.10 + 1.21
in the comparison group (p > 0.05). The analysis in-
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cluded the frequency of positive and sterile cultures
at key stages: upon injury and during surgical inter-
vention. Microbial wound contamination was moni-
tored in stages, taking into account clinical dynamics.

Statistical processing of study data and objec-
tive evaluation were performed using parametric and
non-parametric methods depending on data type and
distribution [3,7,8,10,12—14,17-19]. For quantitative
variables, the mean, standard deviation (SD), and
sample size (n) were calculated. Prior to comparing
quantitative data between groups, distribution char-
acteristics were assessed. The choice of statistical
tests was justified by evaluating conformity to normal
distribution. While the Shapiro—Wilk test could be
used for small samples, independent sample analysis
in this study employed the Student’s t-test. For com-
paring mean values between two independent groups
(main and control), Student’s t-test for independent
samples was applied (with Welch’s correction if vari-
ance equality was not assumed). Results are present-
ed as mean + SD with p-values, where p < 0.05 was
considered statistically significant. For categorical
data, Pearson’s chi-square test was used to compare
proportions. When necessary, for 2x2 tables, degree
of freedom (df=1) corrections were applied. For mul-
ticomponent comparisons, chi-square tests with df >1
were used. For visual representation, bar charts were
employed with mean and SD indicators, significance
annotations (p-values, y2, df) above the graphs, inter-
nal labels showing values within the bars, and color
differentiation of main and control groups for clarity

Results and Discussion

On the first day following inpatient medical care,
a statistically significant difference in pain intensity
between the groups was observed. In the main group,
the mean pain score was 2.79 + 1.27 points, whereas
in the comparison group it was 3.09 = 0.91 points
(p < 0.01). This difference was attributed to the
specific effects of the antiseptic gel used, which ex-
hibited not only antimicrobial properties but also a
pronounced local analgesic effect due to its active
components, thereby contributing to a rapid reduc-
tion in pain intensity. This effect was further en-
hanced when the gel was applied during dressing
changes after surgical intervention.

By the third day, pain intensity in the main
group was significantly lower than in the compar-
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ison group (1.07 £ 0.98 points versus 1.79 £+ 0.92
points, respectively; p < 0.001). Although pain
levels decreased in both groups, the reduction was
more pronounced in the main group, likely due to
the gel’s efficacy in suppressing inflammatory re-
sponses and accelerating regenerative processes in
the wound. This trend persisted on the fifth day,
with pain intensity remaining markedly lower in the
main group (0.59 £+ 0.54 points) compared to the
comparison group (1.20 = 0.82 points; p < 0.001).
The sustained reduction in pain throughout the ob-
servation period supports the pronounced and pro-
longed effectiveness of the new first aid method,
which fosters favorable conditions for rapid wound
healing and tissue recovery.

Analysis of the presence of pain over time us-
ing the chi-square (¥?) test revealed no significant
changes in patient distribution regarding the presence
or absence of pain from day 1 to day 3 (y*> = 1.069;
p = 0.301). Despite the continued gradual decrease
in average pain intensity, the proportion of patients
experiencing any level of pain remained relatively
stable. However, in the final observation phase (from
day 3 to day 5), significant and statistically meaning-
ful changes were detected (%> = 140.494; p < 0.001).
The proportion of patients who reported complete
pain relief increased substantially, confirming the
high efficacy of the new method, which is attribut-
able to the prolonged analgesic effect of the gel, fa-
cilitated by its multicomponent formulation and po-
tent anti-inflammatory properties.

The analysis of pain dynamics according to the
Visual Analog Scale (VAS), stratified by injury
type—penetrating and non-penetrating—yielded the re-
sults presented in Table 1.

On the first day of observation, no statistically sig-
nificant differences between the groups were found in
relation to the type of injury (p > 0.05). However, by
the third day of observation, a significant improve-
ment in the condition of patients in the main group
was noted for both penetrating and non-penetrating
injuries, with statistically significant differences
identified between the main and comparison groups
(p <0.05). By the fifth day, these differences became
even more pronounced and statistically significant
(p < 0.05) for both injury types. The main group ex-
hibited a marked reduction in pain intensity to nearly
minimal levels, indicating the high effectiveness and
sustained impact of the proposed method.
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Table 1 — Pain Dynamics According to the Visual Analog Scale (VAS) by Type of Injury

InjuryType AssessmentStage Comlzxfsog?roup M(i‘gf;%’;lp p-value

Admission 421+1.42 5.73 +£1.01 p<0,05

) Day 1 3.50 +1.06 4.17+1.09 p<0,05
Penetrating

Day2 2.61+1.03 1.23+1.55 p<0,05

Day3 1.97+£0.75 0.27 +0.58 p<0,05

Admission 4,08 +1.18 3.89 +£0.99 p>0,05

. Day 1 3.03+0.88 2.49 +1.09 p<0,05

Non-penetrating
Day?2 1.66 £ 0.84 1.04 +0.80 p<0,05
Day3 1.09 +£0.77 0.66 +0.51 p<0,05

Thus, the new method of providing first aid for
soft tissue injuries demonstrates significant efficacy
in pain reduction, particularly from the third day of
observation, for both penetrating and non-penetrat-
ing wounds.

The dynamics of wound edema were then ana-
lyzed. At admission, the distribution of patients by
the degree of local edema severity was comparable
between the main and control groups. In the main
group, 15.2% of patients showed no edema, mild ede-
ma was observed in 47.6%, and moderate edema in
37.2%. In the comparison group, the corresponding
figures were 11.7%, 42.3%, and 46.0%, respective-
ly. No severe edema was observed in either group.
There were no statistically significant differences be-
tween the groups at this stage (y*> = 3.608; df = 2;
p = 0.1646; p > 0.05), indicating an initially compa-
rable clinical status of the patients.

Already by the first day of observation, statis-
tically significant differences between the groups
were recorded (y*> = 25.093; df = 3; p = 0.000015;
p <0.001). In the main group, 39.0% of patients had
no edema, compared to only 19.9% in the compar-
ison group. The proportion of patients with moder-
ate and severe edema was significantly lower in the
main group (11.6% and 7.9%, respectively) than in
the comparison group (24.7% and 12.0%). On the
third day, this trend persisted: 36.0% of patients in
the main group had no edema, compared to 25.4%
in the comparison group. Moderate and severe ede-
ma were observed in 20.7% and 4.9%, respective-
ly, in the main group, and in 10.7% and 9.6% in the
comparison group. The differences remained statis-
tically significant (%> = 19.879; df = 3; p = 0.0002;
p <0.001).

By the fifth day, positive edema dynamics in
the main group were sustained: complete absence

of edema was recorded in 34.1% of patients versus
22.0% in the comparison group. The proportion of
severe edema in the main group decreased to 2.4%,
compared to 5.2% in the control group (¥*> = 10.741;
df =3;p = 0.0132; p < 0.05). By the seventh day
of observation, the differences between the groups
had leveled out. Both groups showed a significant
reduction in edema severity: 81.7% of patients in the
main group and 77.7% in the comparison group had
no edema. The proportion of severe edema was less
than 1% in the main group and 1.7% in the compari-
son group. At this stage, the differences were not sta-
tistically significant (y* = 1.731; df = 3; p = 0.6301;
p>0.05).

In general, the analysis of wound edema dynam-
ics revealed that on the first day after surgical inter-
vention, edema persisted in 80.1% of patients in the
comparison group and in only 61.0% of patients in
the main group. Meanwhile, 39.0% of patients in the
main group exhibited no edema, compared to 19.9%
in the comparison group. These differences were sta-
tistically significant (y*>=19.485; df=1; p=10.00001;
p < 0.001), indicating a strong positive effect of the
proposed method in the early reduction of edema.
By the third day, the proportion of patients without
edema increased to 36.0% in the main group, com-
pared to 25.4% in the comparison group (¥> = 5.639;
df=1; p <0.05). On the fifth day, edema was absent
in 34.1% of patients in the main group and in only
22.0% in the comparison group (y*> = 7.978; df = 1;
p = 0.0047; p < 0.01). Thus, the gel’s effect mani-
fested early and persisted throughout the acute phase.
By the seventh day, intergroup differences leveled
out: 81.7% of patients in the main group and 77.7%
in the comparison group showed no signs of edema,
with no statistically significant differences observed
at this stage (y>=1.038; df = 1; p = 0.3082).
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The next evaluated criterion was the degree of
wound hyperemia. At admission, hyperemia status
was comparable between groups: it was absent in 87
(53.0%) patients in the main group and 165 (56.7%)
in the comparison group. Mild and moderate hyper-
emia were observed in 33.5% and 13.4% of the main
group, versus 31.6% and 11.7% in the control group.
No statistically significant differences were identified
(x*=10.628; df =2; p=0.7306; p > 0.05).

By postoperative day 1, the main group showed a
marked reduction in hyperemia severity: 39 (23.8%)
patients had no hyperemia, compared to only 23
(7.9%) in the control group. The number of patients
with pronounced hyperemia was only 9 (5.5%) in the
main group and 39 (13.4%) in the control group. The
differences were statistically significant (%> = 26.681;
df =3; p <0.001). On day 3, hyperemia was absent
in 86 (52.4%) patients in the main group compared
to 71 (24.4%) in the control group, again with sig-
nificant differences (y*> = 37.208; df = 3; p < 0.001).
Moderate and severe hyperemia were less frequent in
the main group (12.8% and 3.0%) than in the com-
parison group (24.4% and 5.2%).

On day 5, the positive trend persisted: hyper-
emia was absent in 114 (69.5%) patients in the main
group, compared to 129 (44.3%) in the control group
(¥*=27.563; df = 3; p <0.001). The main group had
fewer cases of mild, moderate, and severe hyper-
emia. By day 7, the differences between the groups
diminished: hyperemia was absent in 138 (84.1%)
patients in the main group and 215 (73.9%) in the
control group (y* = 7.212; df = 3; p > 0.05). Severe
hyperemia was rare—1 case (0.6%) in the main group
and 4 cases (1.4%) in the comparison group.

When considering the overall criterion of hy-
peremia presence or absence, no differences were
observed at admission: hyperemia was absent in 87
(53.0%) patients in the main group and 165 (56.7%)
in the comparison group. By day 1, the main group
demonstrated a statistically significant advantage: 39
(23.8%) patients showed no hyperemia compared
to 23 (7.9%) in the comparison group (y* = 22.464;
p <0.001), indicating an earlier anti-inflammatory ef-
fect of the method. On day 3, this trend intensified—86
(52.4%) patients in the main group had no hyper-
emia compared to 71 (24.4%) in the control group
(* = 36.492; p < 0.001). By day 5, hyperemia per-
sisted in only 50 (30.5%) patients in the main group
compared to 162 (55.7%) in the control group
(x® = 26.73; p < 0.001), while 114 (69.5%) patients
in the main group and 129 (44.3%) in the control
group exhibited no hyperemia. Even by day 7, the
differences remained statistically significant: hy-
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peremia was absent in 138 (84.1%) patients in the
main group and 215 (73.9%) in the comparison group
(*=6.352;p=0.0117; p < 0.05).

The observed dynamics in pain severity, ede-
ma, and wound hyperemia clearly demonstrate the
anti-inflammatory and antiseptic potential of the
proposed first aid method. The accelerated resolu-
tion of the local inflammatory response in the early
post-traumatic period creates favorable conditions
for subsequent wound healing progression. A logi-
cal continuation of this analysis is the assessment of
the frequency and structure of wound complications
as a final clinical outcome indicator of the method’s
effectiveness.

Analysis of wound complication rates and
structure revealed significant differences between
the main and comparison groups, as visually repre-
sented in the charts. The overall complication rate
in the main group was 19 cases (11.6%) versus 73
cases (25.1%) in the comparison group (y*> = 11.851;
p < 0.001), indicating nearly a twofold reduction
in risk when the proposed first aid method was em-
ployed. This advantage is attributed to the multistage
application of the combined antiseptic gel, which
was used from the initial point of injury care.

The application of the gel on the wound surface
and its pressurized introduction into deep wound
tracts immediately after injury provided early anti-
septic action and reduced bacterial contamination of
tissues even before hospital admission. This created
a local protective barrier that prevented wound in-
fection during the critical early hours. Additionally,
the gel was applied after surgical wound debride-
ment—prior to closure of the subcutaneous tissue
and skin—which contributed to the suppression of
residual microflora and reduced the risk of second-
ary infection. The gel was also used during dressing
changes in the early postoperative period, enhanc-
ing its antimicrobial effect and ensuring prolonged
wound protection.

The most common complication observed in
both groups was seroma: 29 cases (10.0%) in the
comparison group versus only 7 cases (4.3%) in the
main group. The incidence of suppuration was also
lower with gel use—5 cases (3.0%) versus 20 cases
(6.9%). Wound dehiscence occurred in 5 patients
(3.0%) in the main group and in 16 patients (5.5%)
in the comparison group. Hematomas were recorded
in 2 patients (1.2%) in the main group and 8 patients
(2.7%) in the comparison group (¥*> = 11.971; df = 4;
p=0.0176) (Table 2).

At the same time, the proportion of patients
without complications in the main group was 145
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(88.4%), significantly higher than 218 (74.9%) in the
comparison group. This outcome confirms the high
clinical efficacy of the proposed method, achieved
through early antiseptic action of the gel, its appli-

Table 2 — Frequency and Structure of Wound Complications

cation both before and after surgical wound debride-
ment, and during dressing changes, thereby ensuring
sustained suppression of inflammation and protection
against microbial contamination.

o ComparisonGroup MainGroup

Complication - % - % */p-value
Hematoma 2,7% 2 1,2%
Seroma 29 10,0% 7 4,3% 11971 dfd: p=0.0176
Suppuration 20 6,9% 5 3,0%
Wounddehiscence 16 5,5% 5 3,0%
Nocomplications 218 74,9% 145 88.,4% =11.851: df=1: p=0,0006
Totalcomplications 73 25,1% 19 11,6%

Table 3 — Frequency and Structure of Complications in Penetrating Injuries
o ComparisonGroup MainGroup
Complication - % n ”% ¥*/p-value
Penetrating
Hematoma 1 2,6% 1 3,3%
Seroma 1 2,6% 0 0,0% =3.756: df=4: p=0.44
Suppuration 6 15,8% 1 3,3%
Wounddehiscence 2 5,3% 2 6,7%
Nocomplications 28 73,7% 26 86,7% =1.728: df=1: p—0,1886
Totalcomplications 10 26,3% 4 13,3%
Non-Penetrating

Hematoma 7 2,8% 1 0,7%
Seroma 28 11,1% 7 5,2%

- v*=10,487; df=4; p=0,033
Suppuration 14 5,5% 4 3,0%
Wounddehiscence 14 5,5% 3 2.2%
Nocomplications 190 75,1% 119 88,8% J2=10.28: df-1: p=0.0014
Totalcomplications 63 24,9% 15 11,2%

In cases of penetrating injuries, the overall com-
plication rate in the comparison group was 26.3%
(10 out of 38), compared to 13.3% (4 out of 30) in
the main group; however, the difference was not sta-
tistically significant (y*> = 1.728; df = 1; p = 0.1886).
Within the complication structure, isolated cases of
hematomas were registered in both groups (2.6%
and 3.3% respectively), seromas occurred only in
the comparison group (2.6%), suppuration rates
were 15.8% versus 3.3%, and wound dehiscence
was noted in 5.3% and 6.7% of cases respectively.

Despite the visible reduction in complication rates
with gel use, statistical significance was not achieved
(* = 3.756; p = 0.44), likely due to the limited sam-
ple size in these subgroups.

For non-penetrating injuries, differences were
more pronounced: complications were observed in
63 of 253 patients in the comparison group (24.9%)
and in 15 of 134 patients in the main group (11.2%),
which was statistically significant (3> = 10.228;
df = 1; p = 0.0014). The structure of complications
included: seromas (11.1% vs. 5.2%), suppura-
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tion (5.5% vs. 3.0%), wound dehiscence (5.5% vs.
2.2%), and hematomas (2.8% vs. 0.7%). The struc-
tural differences were also statistically significant
(x> = 10.487; df = 4; p = 0.033), indicating the pro-
nounced prophylactic effectiveness of the proposed
method in cases of extensive soft tissue trauma (Ta-
ble 3).

Significant differences were also identified be-
tween the groups regarding the need for repeat sur-
gical interventions. In the second group (which used
the proposed method), secondary suturing was re-
quired in only 8 out of 164 cases (4.9%), whereas in
the comparison group such interventions were per-
formed in 34 out of 291 patients (11.7%) (x> = 5.798;
df=1;p=0.016).

Analysis of hospitalization duration (among hos-
pitalized patients) demonstrated that the use of the
proposed first aid method significantly reduced inpa-
tient treatment times. Overall, the average length of
hospital stay was 5.9 £2.3 days in the comparison
group (227 patients) and 4.6 = 1.9 days in the main
group (122 patients) (p < 0.001), reflecting an overall
acceleration of the wound healing process under the
influence of the proposed method.

The most pronounced differences were noted
in patients with penetrating wounds, where the av-
erage duration of hospitalization decreased from
9.0 £ 3.5 days in the comparison group (38 patients)
to 6.8 +2.5 days in the main group (30 patients)
(p < 0.001). This reduction of more than two days
may be attributed to the prevention and early sup-
pression of inflammation through deep antiseptic
treatment of tissues and complication prevention due
to the use of the gel starting from the pre-hospital
phase.

In non-penetrating injuries, a significant reduc-
tion in hospitalization time was also observed: from
5.3 £ 1.9 days in the comparison group (189 patients)
to 3.9+ 1.3 days in the main group (92 patients)
(p < 0.001). This effect is primarily associated with
the reduction of edema and hyperemia, faster heal-
ing, and decreased need for repeat interventions due
to the multi-phase antiseptic approach.

Inall presented categories, the main group showed
significantly better outcomes than the comparison
group (p <0.001 for all parameters). For instance, the
number of return visits for dressing changes was sig-
nificantly lower with the proposed method-2.5 + 1.0
versus 3.5 + 1.6—indicating a reduced need for addi-
tional wound management and more stable wound
conditions. The time to initial healing was 7.3 + 1.8
days in the main group compared to 8.6 & 2.3 days in
the comparison group, while the time to complete ep-
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ithelialization was 11.6 + 2.9 days versus 14.1 £ 3.0
days, respectively.

Effectiveness of the Primary Treatment Meth-
od for Non-Gunshot Soft Tissue Injuries in Mili-
tary Personnel. The initial stage of analysis revealed
no statistically significant difference in microbial
growth frequency between the main and compari-
son groups at the time of injury. In the comparison
group, microbial growth was detected in 17 out of
23 patients (73.9%), and in the main group, in 21 out
of 26 patients (80.8%) (> = 0.33; p = 0.5659). This
can be attributed to the inherently high level of con-
tamination in field-acquired injuries among military
personnel in both groups.

However, the situation changed markedly at the
hospital stage (during surgical intervention). At that
point, the proportion of sterile cultures in the main
group was 57.7% (15 out of 26 patients), whereas in
the comparison group it was only 13.0% (3 out of
23) (x* = 10.468; p = 0.0012), indicating a statisti-
cally significant difference between the groups. De-
spite the initially comparable microbial status, by the
time of surgery, those military personnel who had
received treatment involving the antiseptic gel and
algorithm-based assistance showed a 2.5 to 3-fold re-
duction in microbial load.

These findings underscore the effectiveness not
only of the method itself (the use of an antiseptic
gel), but also of the organizational component—the
implementation of simulation-based training among
junior military medical personnel. In field trauma
settings, where the risk of environmental contami-
nation is extremely high, the proposed approach not
only compensates for these conditions but signifi-
cantly improves the wound’s microbiological profile
by the time of surgery. This provides a foundation
for reducing complications and improving outcomes
in military personnel operating in combat or train-
ing environments. Analysis of the frequency and
structure of postoperative complications in military
personnel with non-penetrating soft tissue injuries
showed that in the main group—where the proposed
antiseptic treatment method and simulation training
program were applied—complication rates were sig-
nificantly lower compared to the comparison group.

In the comparison group, complications devel-
oped in 11 out of 23 military personnel (47.8%).
Among these, seromas accounted for 17.4%, suppu-
ration for 13.0%, wound dehiscence for 13.0%, and
hematomas for 4.3%. In the main group, where an
enhanced primary care system was implemented,
complications were registered in only 4 out of 26 pa-
tients (15.4%). These included seromas in 7.7%, with



U.D. Usmonov

isolated cases of suppuration and wound dehiscence
(3.8% each).

Although the overall difference in the struc-
ture of complications between the groups did not
reach statistical significance (y*> = 6.448; df = 4;
p = 0.1681), the difference in the overall compli-
cation rate was statistically significant (y*> = 6.047;
df =1; p = 0.0139). The proportion of patients with-
out complications in the main group was 84.6%
(22 out 0f 26), compared to only 52.2% (12 out of 23)
in the comparison group.

These data indicate that the proposed approach—
combining the use of an antiseptic gel with the train-
ing of junior personnel in the military medical ser-
vice—not only reduces microbial contamination but
also significantly decreases the risk of clinically rel-
evant complications in military personnel under field
care conditions.

Conclusions

According to data from the Visual Analog Scale
(VAS), as early as the first day after care, pain inten-
sity in the main group was significantly lower com-
pared to the comparison group (2.79 + 1.27 points
vs. 3.09 £ 0.91 points; p < 0.01). This difference
became more pronounced by day 3 (1.07 &+ 0.98 vs.
1.79 = 0.92; p < 0.001) and persisted through day
5(0.59 + 0.54 vs. 1.20 £ 0.82; p < 0.001). By day
7, values in both groups were comparable; however,
the application of the gel provided a significant ad-
vantage in pain management during the critical initial
3-5 days.

The proposed method, involving multistage ap-
plication of an antiseptic gel (at the point of first aid,

post-surgical wound management, and during dress-
ing changes), leads to a marked reduction in the risk
of postoperative complications—especially in cases of
non-penetrating soft tissue injuries. This confirms its
effectiveness in preventing microbial contamination,
controlling inflammation, and maintaining favorable
healing conditions.

Comprehensive use of the gel at all treatment
stages—from pre-medical first aid to postoperative
care—ensures a substantial reduction in early compli-
cations by suppressing local inflammation, prevent-
ing infection, stabilizing wound edges, and signifi-
cantly shortening treatment duration and accelerating
healing. This is particularly crucial in environments
with limited access to specialized medical assistance.

The obtained data affirm that the proposed ap-
proach—combining the antiseptic gel with the train-
ing of junior military medical personnel—effectively
reduces microbial contamination and significantly
lowers the risk of clinically significant complications
in military personnel under field care conditions.

In military personnel with non-penetrating inju-
ries included in the main group, the use of the pro-
posed first aid method in combination with a simula-
tion training program for junior military medical staff
resulted in a significantly lower level of wound mi-
crobial contamination by the time of surgery (57.7%
sterile cultures vs. 13.0% in the comparison group;
1> =10.468; p=0.0012), as well as a lower incidence
of postoperative complications (15.4% vs. 47.8%;
x> = 6.047; p = 0.0139). These results confirm that
the proposed approach ensures comprehensive effec-
tiveness at both the microbiological control level and
in clinical outcomes—especially critical in field medi-
cine scenarios with limited time for intervention.
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