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Aim. To develop a comprehensive strategy for the treatment of isolated gunshot shrapnel wounds of soft tissues at various
locations.

Materials and methods. This study analyzed outcomes in 5,000 patients of working age (18—49 years) treated for isolated
gunshot and shrapnel soft-tissue wounds at hospitals in Zaporizhzhia and the Zaporizhzhia Military Hospital between March
2022 and June 2025. The injuries were predominantly localized in the lower extremities (67.06 %), less frequently in the
upper extremities (25.14 %) and trunk (7.78 %). Different treatment approaches were applied: platelet-rich plasma (PRP) in
combination with delayed primary sutures (DPS) or early secondary closure (ESC), modified autodermoplasty, and local or
free flap reconstructions.

Results. PRP combined with suturing was applied in 3851 cases (77.02 %): DPC in 2394 (47.88 %) and ESC in 1457 (29.14 %).
The complication rates were 7.81 % with DPC and 8.86 % with ESC, while the average hospital stay was 16.0 + 3.1 and
22.0 £ 2.2 days, respectively. In 1149 cases (22.98 %), plastic techniques were required: modified autodermoplasty in 953
(19.06 %) and flap reconstructions in 196 (3.92 %). These methods enabled the closure of extensive defects but were asso-
ciated with higher complication rates (25.6-67.9 %) and longer hospital stays (23.0-36.8 days).

Conclusions. The use of PRP in combination with delayed primary or early secondary closure is the most effective and safe
treatment strategy for small, isolated gunshot shrapnel wounds of soft tissues, ensuring low complication rates and faster functional
recovery. Autodermoplasty and flap techniques remain the methods of choice for large and deep defects but require advanced
surgical expertise and are associated with longer rehabilitation.
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AocBia KOMNAEKCHOr0 AiKyBaHHA BOrHEMaAbHUX OCKOAKOBUX NOpaHEeHb M’AKUX TKAHUH
pi3HOi AOKaAi3auji

C. M. 3aBropoaHin, M. A. Kybpak, M. b. AaHuAtok, HO. 0. Mixees, O. |. KoteHko,
M. 0. Byab6a, I. M. Benkin, A. B. Tkauyk

Meta po6otu — po3pobuTK CTpaTerito KOMMIEKCHOTO NiKyBaHHS BOTHENAIbHUX OCKOMKOBUX MOPaHEHb M'SIKUX TKaHWUH Pi3HOI
nokanisauji.

Marepiaan i meToau. [locnimkenHst 'pyHTYeTbCA Ha pesynbratax nikysaHHs 5000 nauieHTiB npauesaaTtHoro Biky (18-49
POKiB) 3 i301bOBAHUMW BOTHENANBHAMU MOPAHEHHSIMM M’SIKUX TKaHWH, WO nepebyeanu Ha nikyBaHHi B 2022-2025 pp. Ha
6asi Micbkux NnikapeHb M. 3anopixoks Ta 3anopi3bKoro BiiCbKOBOTO rocnitanto. MNopaHeHHs nokaniyBanucs nepeBaxHo Ha
HWKHIX KiHLjBKax (67,06 %), pipLue — Ha BepxHix KiHUiBKkax (25,14 %) Ta Tyny6i (7,78 %). Mig yac nikyBaHHS 3aCTOCOBYBanu
pi3Hi meToau: 3barauyeHy Tpombouutamu nnasmy (PRP) y noegHaHHi 3 nepeuHHO BiaTepmiHoBaHumm (MBLL) abo paHHiMm
BTOPUHHUMY LWwBamu (PBLL), moaudikoBaHy ayTogepmonnacTuky, nokarbHi Ta BifbHi KnanTesi nnacTuku.

Pesyabrati. PRP y komGiHauji 3 ylumBaHHsM 3actocoBaHo y 3851 (77,02 %) sunaaky: MBLU —y 2394 (47,88 %), PBLU -y
1457 (29,14 %). Yacrota ycknagHeHs ctaHosuna 7,81 % npu MBLU i 8,86 % npu PBLL, cepeaHs TpusanicTb rocnitanisawii
—-16,0 £ 3,1 12 22,0 + 2,2 fobu BignosiaHo. Y 1149 (22,98 %) nauieHTiB BUKOPUCTAHO NMACTUYHI METOAUKN: MOAUDIKOBaHY
aytogepmonnactuky —y 953 (19,06 %), knantesi nnactukm —y 196 (3,92 %). Lli metoam ganwm 3amory 3akpuTi Benuki gedekTy,
MpOoTe acoLioBaHi 3 BULLMM piBHEM ycknaaHeHb (25,6-67,9 %) Ta Tpusaniluoto rocnitanisavieto (23,0-36,8 obw).

BucHoBku. BukopuctanHs PRP y noegHaHHi 3 nepBUHHO BiATEPMIHOBaHUMM ab0 paHHIMU BTOPUHHUMM LiBaMK — Hanedek-
TWBHILLA TaKTMKa NikyBaHHS! i30MbOBaHKX BOTHENANbHMX OCKOMKOBUX NMOPaHEHb HEBENMKMX PO3MIpIB, OCKINbKM acoliioBaHa
3 HU3bKOKO YaCTOTO YCKMaZAHEHb | CNpKSie LIBMAKOMY BiHOBNEHHIO Npale3aaTHocTi. AyToaepMonnacTuka Ta knanTesi nna-
CTWKV 3anuLLaloTbCs METOAOM BUOOPY Y pasi BenukvX i rnubokux aedekTis, ane notpebyoTb BUCOKOT kBanidikauii Xipypris,
a nauieHTam noTpibHa TpuBaniwa peabinitauis.
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Introduction

In the context of the armed aggression against Ukraine,
where hostilities result in a significant number of injuries
among both military personnel and the civilian popula-
tion, the selection of an effective treatment strategy for
gunshot wounds of soft tissues has become particularly
relevant [1,2,3,4].

Isolated blind and shrapnel wounds are the most
common combat injuries; they are often accompanied by
pronounced microbial contamination, tissue destruction,
impaired regional blood circulation, and a high risk of
developing purulent-septic complications. In this regard,
the search for the optimal method of closing such wounds
is not only a clinical challenge but also a strategic neces-
sity [5,6].

At present, various approaches are used in clinical
practice for wound closure — open management with
secondary healing of the defect, vacuum-assisted closure
(VAC), delayed suturing, different options of plastic surgery
with local tissues, as well as more complex techniques in-
volving skin flap transposition. Each of these methods has
its advantages, however, none of them is universal [7,8,9].

The development of an optimal strategy for the man-
agement of gunshot soft tissue wounds depending on
their characteristics is a rather complex task, the solution
of which depends on a whole range of factors. In our work,
we would like to share our experience in this regard and the
results of treating patients with gunshot soft tissue wounds
of various locations.

Aim
To develop a comprehensive strategy for the treatment of

isolated gunshot shrapnel wounds of soft tissues at various
locations.

Materials and methods

This study is based on the results of surgical treatment
of patients with gunshot wounds of soft tissues of various
localizations who were treated from March 2022 to June
2025 at the surgical departments of the Municipal Non-Profit
Enterprise “City Hospital of Emergency and Urgent Medical
Care” of Zaporizhzhia City Council, Municipal Non-Profit
Enterprise “City Hospital No. 7” of Zaporizhzhia City Council,
Municipal Non-Profit Enterprise “City Hospital No. 8” of
Zaporizhzhia City Council, Zaporizhzhia Military Hospital
and includes a sample of more than 10,000 patients with
isolated and combined gunshot wounds of soft tissues.

Considering the complexity in the treatment of pa-
tients with polytrauma, only patients with isolated gunshot
wounds of soft tissues of various locations, non-penetrating
abdominal or thoracic cavities, without traumatic injuries of
neurovascular bundles and bone structures, were enrolled
in the study.

These strict inclusion criteria allowed us to evaluate
the treatment results of 5,000 (100.0 %) patients. The
mean age of the injured was 39.7 + 9.6 years. All patients
were of working age (1849 years), which was due to the
characteristics of the combat contingent and the specificity
of the studied injuries.

3anopibkuit MeanaHuii xypHan. Tom 27, Ne 5(152), BepeceHb — xoBTeHb 2025 p.

All 5,000 (100.00 %) patients were transferred to the
third stage of medical evacuation on an urgent basis after
receiving emergency medical care at the pre-hospital stage.

The patients included in the study had isolated gunshot
wounds localized within three main anatomical zones: lower
limbs, upper limbs, and trunk.

The most common were injuries of the lower limbs
— 3,354 (67.08 %) patients. Such a high frequency is ex-
plained by the anatomical vulnerability of this area during
explosive action near the ground surface, especially in
the standing position or during movements. The thigh
and shin were most often affected — 2,884 (85.99 %).
Injuries of the upper limbs were observed in 1,257 patients
(25.14 %) being mainly located in the forearm and shoulder
areas — 903 (71.84 %). Trunk localization (including the
chest, anterior abdominal wall, and back without cavity
penetration) occurred much less frequently, only in 389
(7.78 %) wounded.

Despite the different frequencies, the distribution by
anatomical zones was statistically homogeneous, indicating
the sample representativeness and the correspondence to
the typical clinical structure of combat injuries in the context
of modern military conflicts.

All procedures conducted in studies involving partici-
pants adhered to the ethical principles outlined in the 1964
Helsinki Declaration and its subsequent revisions or equiv-
alent ethical guidelines. The study protocol and informed
consent forms were approved by the Bioethics Committee of
Zaporizhzhia State Medical and Pharmaceutical University
(Protocol No. 9, dated 29 August 2025).

Statistical analysis of the obtained results was carried
out using Statistica 13.0, TIBCO Software Inc. (license
No. JPZ8041382130ARCN10-J) and Microsoft Excel 2013.
Text and table-based data were presented as arithmetic
mean + standard deviation (M + SD) in the case of a normal
distribution, and as Me (Q1; Q3) (median with the indication
of the upper (75 %) and lower (25 %) quartiles) in case of a
non-normal distribution. Comparison of variables between
study groups was performed using the Mann-Whitney
U test to determine statistical significance. Results were
considered significant at p < 0.05.

Results

Taking into account wound localization, morphometric
characteristics, and time to hospitalization, different treat-
ment strategies were applied. In 3,851 patients (77.02 %),
a comprehensive treatment approach was implemented,
which included the use of platelet-rich plasma (PRP) in
combination with either delayed primary closure (DPC) or
early secondary closure (ESC).

PRP was prepared from 18.0-36.0 ml of fasting ve-
nous blood collected from the cubital vein into 9.0 ml tubes
containing sodium heparin (15.0 IU/ml) and separation gel
(0.5 ml). Centrifugation was performed using a Spin Plus
XC-3000 device. Following centrifugation, three layers were
obtained: erythrocyte mass, PRP, and platelet-poor plasma.
Only the PRP fraction was aspirated using a sterile syringe
for therapeutic use.

Prior to application, wounds were irrigated with 10 %
povidone-iodine and anesthetized with 0.5 % novocaine
10.0 (5.0; 20.0) ml. PRP was injected into the wound bed
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Fig. 1. Macroscopic appearance of the perforated epidermal flap at the time of the first dressing.
Small foci of ischemia and partial graft necrosis (dark-cyanotic zones) are evident, whereas signs
of inflammation or seroma formation are absent.

6.5 (5.0; 7.0) ml and edges 0.5 ml every 0.5 cm according
to defect size in a total volume of 12.0 (9.0; 18.0) ml [10].

DPC was performed in patients admitted within 3
days of injury (median 2.0 (1.0; 3.0) days). These wounds
demonstrated several favorable characteristics: sharply
defined edges without undermining, absence of necrot-
ic areas, a minimal infiltration with a volume of serous
exudate of 7.0 (5.0; 10.0) ml/day, and limited depth of
1.5(1.0; 2.5) cm. Morphometrically, the average wound area
was 6.8 (3.1; 10.0) cm? and volume 22.8 (9.3; 40.0) cm®.
Injuries were restricted to skin, subcutaneous tissue, or
superficial muscle without fascial or intermuscular space
involvement, providing optimal conditions for DPC with PRP
and ensuring rapid and uncomplicated epithelialization.

In cases when a patient was admitted later, on the
6.0 (4.0; 9.0) day after injuries, and a wound required
delayed closure until the stage of active granulation, ESC
was applied in combination with PRP.

Closure was performed under strict criteria: sta-
ble wound edges, absence of necrosis or infection,
and presence of mature granulation. These wounds
were larger and deeper (depth 3.2 (2.7; 3.8) cm); area
(12.9 (10.1; 18.0) cm?); volume (37.5 (29.0; 52.4) cm®).
This approach facilitated successful closure under the bio-
stimulatory effect of PRP even in delayed repair scenarios.

All suturing was performed using the classical Donati
technique with USP 3/0 polyamide sutures, achieving stable
approximation of the wound edges under minimal tension.

Passive strip drainage was maintained for 24.0 (20.0;
48.0) hours to prevent seromas or hematomas. Daily postop-
erative assessment and ultrasonographic monitoring allowed
objective evaluation of wound healing and early identification
of morphometric changes or complications.

DPC was performed in 2,394 patients (47.88 %), while
ESC was applied in 1,457 patients (29.14 %). The overall
complication rate in patients who received PRP combined
with suturing was low. Among DPC + PRP cases, 187
patients (7.81 %) developed minor seromas or superficial
hematomas, none requiring reoperation. In the ESC group
with PRP, complications occurred in 129 (8.86 %) patients,
that was a favorable result in terms of preventing secondary
infection and maintaining wound edge stability.

The length of hospital stay is a valuable clinical meas-
ure, directly indicating the pace of recovery and the thera-
peutic effectiveness. In patients treated with DPC + PRP,
the mean hospital stay was 16.0 + 3.1 days, whereas
in ESC + PRP cases it extended to 22.00 + 2.20 days,
U=12.5, p=0.0024.

These findings confirm the feasibility of early but
controlled wound closure after PRP preparation, as it
accelerates healing and restores combat or work capacity.

This method can be recommended as an effective
and rational approach for treating relatively small shallow
wounds in conditions of modern warfare, mobile surgical
practice, and resource-limited healthcare settings.

In 1,149 patients (22.98 %), the wound dimensions,
characteristics, and anatomical localization precluded the
application of DPC or ESC. In these cases, various plastic
surgical techniques were utilized to achieve closure of the
soft tissue defect.

For wound bed preparation prior to closure, negative
pressure wound therapy was used, which effectively drained
exudate, reduced interstitial edema, improved microcircu-
lation, and stimulated the formation of healthy granulation
tissue. This approach served as an ideal “bridge” between
wound cleansing and final closure, thereby significantly
shortening the time for plastic surgery.

In cases of large wound surfaces (>10.0 cm?), localiza-
tion on the anterior tibial surface, lateral and posterior thigh
surfaces, forearm, lateral arm surface, and when the wound
depth was within the subcutaneous tissue without muscle
damage, modified perforated split-thickness skin grafting
was applied in 953 (19.06 %) patients.

Wounds were distributed by localization as follows:
405 (42.5 %) on the anterior tibial surface, 239 (24.97 %)
on the posterior thigh, 167 (17.52 %) on the inner forearm,
and 143 (15.01 %) on the outer arm.

In this subgroup, on hospital day 6.0 + 1.2 after wound
cleansing, PRP injections were administered under in-
filtration novocaine anesthesia (0.5 %) in a volume of
12.0 (8.0; 20.0) ml into the wound bed in a chessboard
pattern (1.0 ml per 1.0 cm? of defect plus 1.0 ml into wound
edges every 2.0 cm) [10].

After wound preparation, donor split-thickness skin
grafts were harvested from the anterior thigh under infiltra-
tion anesthesia with 0.5 % novocaine (25.0-30.0 ml), using
a linear electric dermatome (model DK-717) at an optimal
thickness of 0.7 mm. Then, grafts were rinsed in 0.9 % saline
and perforated with a scalpel. Wounds were treated with
antiseptic solutions, and the prepared perforated autograft
was applied. To prevent graft displacement, it was addition-
ally fixed to wound edges with USP 4/0 prolene interrupted
sutures. Paraffin mesh and 5.0 % betadine-soaked gauze
pads provided additional stabilization.

The first dressing was performed on postoperative
day 4.0 + 1.3 to evaluate graft viability based on fixation to
the wound bed, absence of exudate or fluid accumulation,
appropriate graft coloration, and inflammatory reactions in
surrounding tissues (hyperemia, edema). Graft adhesion
to the recipient area was completed at 80.0 % by days
4-5, so delaying the first dressing reduced the risk of graft
displacement and necrosis [10] (Fig. 1).

Analyzing the structure of postoperative complications,
it was found that in this subgroup (953 patients), seromas
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Fig. 4. Closure of the defect in the right deltoid region with a parascapular flap on a vascular pedicle.

3anopiabkuii MeguyHuii xypHan. Tom 27, Ne 5(152), BepeceHb — xoBTeHb 2025 p. ISSN 2306-4145  https://zmj.zsmu.edu.ua 401


https://zmj.zsmu.edu.ua/

Original research

Table 1. Key outcome indicators of treatment in patients with gunshot soft-tissue wounds using tissue flap plastics (n = 196)

ndcator | Localsinfappiastics.n = s Free sinfp plastic,n =28

Duration of preoperative wound preparation, days 7.0 (6.0; 9.0) 9.0(7.0; 11.0) 0.1278
Number of complications, abs. (%) 44 (26.19 %) 19 (67.86 %) 0.0078
Length of hospital stay, days 294192 36.8+10.1 0.0432
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were diagnosed in 126 (13.22 %) cases and flap necrosis
in 67 (7.03 %) patients, while inflammation in the graft zone
was detected in 51 (5.35 %) individuals. The overall compli-
cation rate was 244 (25.60 %). Repeat surgical intervention
was performed in 84 (8.81 %) patients of this subgroup.

The mean hospital stay following modified autoder-
moplasty was 23.0 + 5.3 days. After discharge, all patients
in this subgroup were prescribed a 30-day convalescent
leave, thereby extending the overall recovery period be-
fore regaining combat readiness in cases of gunshot and
shrapnel-induced soft-tissue injuries.

Therefore, the use of modified autodermoplasty cannot
be considered an alternative to wound suturing and should
be applied only in the presence of clear indications.

In cases where the wound defect exceeded 10.0 cm?
and was accompanied by muscle damage with exposure
of bone and neurovascular structures, reconstruction with
vascularized flaps was necessary, as these provided an
independent blood supply to the affected area.

This subgroup comprised 196 (3.92 %) patients who
underwent complex reconstructive procedures using ro-
tational, advancement, or free flaps based on a vascular
pedicle.

Propeller rotational flaps became a breakthrough in
the reconstruction of small- and medium-sized defects,
particularly in the leg and forearm regions. This technique
consists of mobilizing an island of skin and subcutaneous
tissue supplied by a single perforator vessel and rotating it
into the defect at an angle of 90-180°. Such an approach
enables closure of the wound with tissues of optimal color
and texture match, while minimizing trauma at the donor
site (Fig. 2).

For soft tissue reconstruction in injuries of the proxi-
mal third of the lower leg, coverage was achieved using a
gastrocnemius muscle flap. In defects located in the distal
third and ankle region, a sural fasciocutaneous flap based
on retrograde blood flow (sural flap) was utilized. In cases
of extensive tissue loss, V-Y advancement flaps were
applied (Fig. 3).

Atotal of 168 (85.71 %) patients underwent this proce-
dure. The mean duration of preoperative wound preparation
before flap surgery was 7.0 (6.0; 9.0) days. In the postoper-
ative period, 19 (11.31 %) patients developed inflammatory
wound changes, 7 (4.17 %) had partial necrosis, and 2
(1.19 %) had complete necrosis in the area of the free flap.
Postoperative hematoma occurred in 5 (2.98 %) patients,
and seroma of the surgical wound in 11 (6.55 %) cases. The
overall complication rate was 44 (26.19 %) cases. No lethal
outcomes were recorded. The average length of hospital
stay was 29.4 + 9.2 days.

In cases of massive composite defects, when local
tissues were destroyed, the only option for limb salvage
was the use of free flaps on a vascular pedicle. This
technique involved harvesting a complex of tissues (skin,
subcutaneous tissue, muscle) from a remote donor site

(e. g., thigh, back) and transplanting it into the wound with
microsurgical vascular anastomosis. Most commonly used
were the anterolateral thigh flap (ALT flap) and the latissimus
dorsi flap (Fig. 4).

This technique was used in 28 (14.29 %) patients. The
average duration of preoperative wound preparation was
9.0(7.0; 11.0) days, U = 95.0, p = 0.1278. In the postoper-
ative period, 5 (17.86 %) patients developed inflammatory
wound changes, 6 (21.43 %) experienced partial necrosis,
and 1 (3.57 %) developed complete necrosis of the flap.
Postoperative hematoma occurred in 2 (7.14 %) patients,
and seroma in 5 (17.86 %). The overall complication rate
was 19 (67.86 %) cases, U = 25.0, p = 0.0078. No lethal
outcomes were documented.

The use of these techniques was carried out without
PRP therapy or modifications, as at this stage we performed
statistical analysis of the classical method results. A more
detailed analysis, improvements in existing techniques, and
the development of new complex reconstructive methods will
be done in the future. The average duration of inpatient treat-
ment was 36.8 + 10.1 days, U = 23.5, p = 0.0432 (Table 1).

Thus, these wound defect closure techniques are tech-
nically demanding, and their application is associated with
a high rate of complications and, consequently, prolonged
hospitalization and certain difficulties in the rapid recovery
of working and combat capacity in the injured.

Discussion

The results obtained in our study are of particular importance
in the context of modern military surgical care, which seeks
effective methods to accelerate wound healing and ensure
a faster return of combat readiness in injured personnel.

International experience in the treatment of combat-re-
lated gunshot injuries, particularly during armed conflicts
in Iraq, Afghanistan, Syria, Libya, and Central Africa, con-
firms the high incidence of soft tissue injuries with severe
contamination, significant wound depth, and the need for
repeated necrosectomy. According to data from US Army
field hospitals, the rate of infection in such wounds without
adequate local therapy may reach 25.0-30.0 %, even under
conditions of intensive systemic treatment.

In a randomized trial, P. Martin & D. B. Gurevich have
shown a twofold higher rate of complete healing in patients
treated with PRP compared to normal saline. These find-
ings are correlated with our observations and confirm the
feasibility of using PRP in situations where other methods
are either less effective or technically demanding. PRP in
combination with DPC or ESC is not only an effective means
of accelerating healing in small gunshot wounds but also
a strategically justified method of casualty management in
combat conditions. It enables rapid wound closure without
the need for complex equipment or aggressive surgical
interventions and can be integrated into military surgical
standards with minimal resource consumption [10].
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The use of split-thickness perforated skin grafts was
indicated for large-area defects (>10.0 cm?) with wound
depth limited to the subcutaneous fat layer. Certain wound
localizations require special consideration: for example,
injuries on the posterior thigh surface, where high func-
tional activity increases the risk of wound dehiscence due
to strong tension, as reported in the literature. Likewise,
wounds on the anterior tibial surface are characterized
by minimal muscular and subcutaneous tissue coverage,
which reduces wound edge mobility and favors the choice
of autodermoplasty [11].

The use of PRP injections enhances reparative pro-
cesses through the action of biologically active substances,
growth factors, and neoangiogenesis, allowing a significant
reduction in the duration of preoperative preparation before
autodermoplasty — 15.6 (12.9; 17.7) days, p = 0.00113,
as compared with both published data and our control
analysis [12].

The application of rotational and free vascularized
skin flaps in our practice was considerably less frequent,
accounting for only 196 (3.92 %) patients in the present
cohort, which corresponds to frequencies reported in the
literature [13,14]. This limited use is explained by the
technical complexity of these procedures, the requirement
for highly specialized surgical training, and not only the
characteristics of the wound defect itself but also the injury
anatomical localization. Such localization may necessitate
the use of one of the various options, including rotational
flaps, V-Y advancement flaps, or free flaps on a vascular
pedicle [15].

Conclusions

1. The use of platelet-rich plasma in combination with
wound closure is an effective and safe treatment strategy for
small, isolated gunshot soft-tissue injuries. It is associated
with a low rate of postoperative complications and allows
patients to regain working and combat readiness within
relatively short timeframes.

2. The method of autodermoplasty with a perforated
split-thickness skin graft has proven its value in the man-
agement of large-area defects (>10.0 cm?) with wound depth
limited to the subcutaneous fat layer, particularly in highly
mobile anatomical zones where pronounced scar formation
may result in contractures and restricted joint mobility.

3. Rotational and free full-thickness flaps are an im-
portant reconstructive option for massive defects involving
not only superficial soft tissues but also deep muscular,
vascular, and neural structures. However, their application
requires significant surgical expertise and microsurgical
skills in handling vascular grafts.

Prospects for further research. Future scientific in-
vestigations should focus on improving approaches to the
personalization of treatment strategies, taking into account
the wound morphometric characteristics, location, and the
functional significance of the affected area. A promising
direction is the study on the effectiveness of combining
PRP therapy with other modern methods, such as nega-
tive pressure wound therapy and bioengineered materials,
which may accelerate reparative processes and reduce
the frequency of complications in patients with large or
complicated defects. Particular attention should be given
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to conducting multicenter randomized clinical trials, the
results of which will not only confirm the effectiveness of the
proposed approaches but also facilitate their integration into
national and international treatment standards.
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