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Blast injury (BI) is a combat multifactorial injury resulting
from the impulse action of the complex traumatic factors by
the mine munition explosion, characterized an interconnected
and increasingly severe impact, massive deep tissue damage
and the development of a general contusion-shock syndrome.
For severe BI with large skin and soft tissue defects, it is advis-
able to use negative pressure wound therapy (NPWT). Objective.
To analyze the effectiveness of using the NPWT system in pa-
tients with blast injuries. Methods. Publications were searched
in electronic systems Google Scholar, PubMed, ScienceDirect,
archives of specialized journals. The results of treatment us-
ing NPWT of 134 patients were analyzed: 130 (97 %) men and
4 (3 %) women, average age 36.6 years (22—64). According to
the types of injuries, the patients were distributed as follows:
blast injury — 128 (95.5%), bullet injuries — 6 (4.5 %). The re-
sults. The goal of BI treatment by negative pressure is to im-
prove wound healing through multiple mechanisms of action
at the macroscopic and microscopic levels. The use of NPWT
reduces the risk of infectious complications, prevents excessive
progression necrosis of affected tissues, accelerates the growth
of granulation tissues and reduces pain syndrome. The result
of the treatment is the wound preparation for primary heal-
ing or, in the case of significant soft tissue damage, the cre-
ation of favorable conditions for performing plastic surgeries.
In general, NPWT accelerates treatment times, reduces risks
of complication level and improves functional results. This cur-
rent own research coincides with the results of majority authors
and allows us to continue work in this direction. Conclusions.
Treatment of blast injury wounds with the use of vacuum ban-
dages and devices for creating negative pressure is an effec-
tive approach that contributes to the reduction of infectious
complications, the growth of granulation tissue, facilitates fur-
ther skin plasticity of the defect, accelerates the recovery time
of the wounded and his rehabilitation.

Bubyxoee nopanenns (BII) — ye 6otiose 6acamogarxmopne
YPadtcenHs HACTIOOK IMNYIbCHOT Ol KOMNIEKCY Mpagmyedilb-
HUX YUHHUKIG 8UOYXY MIHHO20 OOENPUNACY, XAPAKMEPU3YEMbCS
83AEMONOG AZAHUM [ YUMPA3 MANCUUM SNIAUBOM, MACUBHUMU
2AUOOKUMU YUWKOOIHCEHHAMU MKAHUH | PO3BUMKOM 3A2ATbHO20
KOHMY3iliHO-KOMOYitino2o cunopomy. 3a eaxckux BII i3 senuku-
MU Oehekmamu wKipu ma M’KUX mKAHUH, OOYLIbHO GUKOPUC-
mogysamu NikyeanHs pan HecamusrHum muckom (JIPHT). Mema.
Ilpoananizyeamu egexmugnicmos GUKOPUCMAHNS CUCMEMU
JIPHT y nayicumig i3 suOyxosumu noparenuamu. Memoou.
IIpogedeno nowyk nybaikayii 6 eieKmpoHHUX CUCTNEeMAX
Google Scholar, PubMed, ScienceDirect, apxieax cneyiani-
306aHux ocypuanis. Ilpoananizosano pesyromamu NiKy8aHHs
3 suxopucmanuam JIPHT 134 nayienmis: 130 (97 %) uonogixis
i 4 (3 %) ocinku, cepeoniii ik 36,6 poxy (22—64). 3a eudamu
nopanens nayieHmu po3noOLIUIUCA MAK: 6UOYX08a MPasma —
128 (95,5 %), kyavosi — 6 (4,5 %). Pesynemamu. Mema nixy-
6antsi BIl necamusnum muckom — nOKpawumu 3a20€HHS PaH
3a605KU YUCTEHHUM MeXAHIZMam Oii Ha MAKPOCKORIYHOMY
ma mikpockoniyunomy piensax. Buxopucmanus JIPHT smenwye
PUBUK IHGeKYTIHUX YCKAAOHEHb, 3an06ieae HAOMIPHOMY Npocpe-
CYBAHHIO HEKPO3Y 8PAICEHUX MKAHUH, NPUCKOPIOE picm epaHy-
JAYTIHUX MKAHUN | 3MeHWY€e 601606Ull cunopom. Pezynemamom
JKY8AHHA € Ni020MOBKA PAHU ONsl 3A20€HHS NEPEUHHUM Ha-
msazom abo, 8 pasi 3HAUHO2O YUIKOONCEHHS M AKUX MKAHUH,
CMBOPEeHHA CRPUAMAUBUX VMO8 Ol GUKOHAHHS NAACMUYHUX
ympyuanv. 3aeanom, JIPHT npuckoproe mepminu niKy8aHHA,
SHUMNCYE PUSUKU VYCKIAOHEHb | NOKpauwye (DYHKYIOHANbHI pe-
synvmamu. Bracui docniosicenns 3 NiKy8aHHs pau He2amugHuM
MUCKOM CRIBNAoaromy i3 pe3yromamamu OLIbUOCmI agmopie
ma 00360510Mb NPOO0BICYSAMU POOOMY 6 YbOMY HANPSMI.
Bucnoexu. Jlikysanus ubyxosux nopanenv 3i 3acmocy8aHusIm
BAKYYMHUX NOGA30K [ NPUCMPOI8 OISl CIMBOPEHHS He2amUGHO-
20 MUCKY € epeKMUBHUM NIOX0O0OM, SIKULL CAPUSE 3MEHUIEHHIO
IHGheRYitnUX YCKAAOHEeHb, POCMY ePAHYIAYIUHOI MKAHUNU, NO-
Jle2uty€ nooanbuly WKIpHY NAacmuKy oegexmy, npucKkoproe uac
00yHcaHHsA nopaneno2o ma tioeo peaobinimayito. Knouogi ciosa.
Bubyxose nopanenns, degpexmu m’aKux mxanun KiHyisox, mepa-
nis He2aMUBHUM MUCKOM, TIKY8AHHSA PAH.
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Introduction

Blast injury (BI) is a combat multifactorial injury
resulting from an impulse action of a complex of trau-
matic factors of a munition explosion, characterized
by an interconnected and increasingly severe impact,
with massive deep tissue damage and the develop-
ment of a general contusion-shock syndrome. Trau-
matic agents are mostly shock waves, high tempera-
ture and flame, shrapnel and secondary striking metal
fragments, toxic effect of gaseous explosion products,
sound (acoustic trauma) [1].

As a result of explosive injuries, there are three
zones of changes in the injured tissues, namely: de-
tachment, crushing and exfoliation of tissues; contu-
sions; concussions (structural changes in blood ves-
sels and nervous anatomical formations).

Assessment of information on military trauma
over the past decades showed an increase in the num-
ber of blast injuries: World War Il — 2.7 %; war in
Vietnam — 12.6 %; Afghanistan — 25.0 %, and ac-
cording to the Institute of Surgical Research of the US
Army, during military operations in the period
2003-2006 the share of BI was as high as 49 % [2].

The increase in the number of high-energy and
blast wounds determines the use of modern methods
of wound treatment. For severe BI, accompanied by
large skin and soft tissue defects, it is advisable to use
negative pressure wound treatment (NPWT), provi-
ded by a vacuum assisted closure (VAC). The system
consists of a foam sponge with open pores, which is
placed in the wound, an adhesive hermetic bandage
and a vacuum pump that creates negative pressure in
the wound [3]. Negative pressure treatment improves
wound healing due to numerous mechanisms of ac-
tion at both the macroscopic and microscopic levels
[4, 5]. The main ones are:

— macrodeformation of the wound — depending
on the deformation of the adjacent tissues, the edges
of the wound are brought closer to each other with
the help of suction distributed through a foam sponge.
This reduces the space required for cure by primary
healing or secondary granulation formation;

— microdeformation of the wound surface — pro-
motes cell proliferation, local release of growth fac-
tors and angiogenesis. This mechanism of action is
investigated using a mathematical finite-element
model. It has been proven that due to the application
of VAC, the elements are deformed by 5-20 %. This
corresponds to the necessary level of deformation in
the culture for the proliferation of cells due to NPWT
stress in the healing tissues [6];

— removing exudate from the extracellular space —
removal of inflammatory mediators and cytokines,
the prolonged action of which can interfere with
the ability to support damaged tissue and can lead
to further necrosis, which is often observed during
wound treatment;

— creating a warm and moist environment — pre-
venting the wound from drying out and increasing
the formation of granulation tissue [7].

The negative pressure system was first introduced
in the 19th century for performing complex thoracic
operations while avoiding lung collapse. The device
was miniaturized by surgeons during the First World
War. Dr. Sauerbruch invented a portable dome that
was worn over the chest, isolating only the surgeon's
chest and hands. Several clinical notes of the author
in his autobiography testify to the further improve-
ment of the domes and their use for the treatment
of infected wounds, mainly on the legs [§].

The idea gained a new development when M. J. Mo-
rykwas et al. [9] reported the results of animal studi-
es. They used a pig model, closed the wound with
asponge with open pores, and then with an adhesive
tape, exposed to a pressure of —125 mmHg. A four-
fold increase in blood flow and a significant increase
in the rate of formation of granulation tissue were
detected. A decrease in the number of bacteria in
the tissues and an increase in the survival of the skin
piece by 21 % compared to the control were also re-
corded. The authors concluded that controlled pres-
sure below atmospheric creates favorable conditions
for wound healing [9].

The purpose of the study: to analyze the effective-
ness of the negative pressure wound treatment system
in patients with blast injuries.

Material and methods

In order to assess the efficiency of using the nega-
tive pressure wound treatment system, publications
were searched in electronic systems Google Scho-
lar, PubMed, ScienceDirect, archives of specialized
journals.

The study involved evaluation of the outcomes
of treatment of 20 patients with blast and gunshot
injuries treated in the combat trauma department
of the State Institution Professor M. 1. Sytenko Ins-
titute of Spine and Joint Pathology of the National
Academy of Medical Sciences of Ukraine and 114 pa-
tients with military trauma, treated in the surgical de-
partment of the Municipal Budgetary Establishment
Pervomayskaya Central District Hospital of Kharkiv
region during the period from the beginning of Rus-
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sian military aggression in Ukraine from February to
September 2022.

In total, 134 patients received specialized medi-
cal care in both medical institutions: 130 (97 %) men
and 4 (3 %) women, the average age was 36.6 years
(22—64). According to the types of injuries, the pa-
tients were divided as follows: blast injury — 128
(95.5 %), gunshot injuries — 6 (4.5 %). At the first
stage of treatment, most subjects in this category un-
derwent primary surgical treatment of the wound,
removal of foreign bodies (if any), primary stabili-
zation of limb fractures with external fixation de-
vices, hemostasis, wound drainage and dressings
for 3—4 days with ointment containing antibiotics. If
necessary, staged necrectomy was performed, after
which, according to the indications, secondary su-
tures or the VAC system were applied to the wound,
followed by plastic closure of the wound defect. Du-
ring NPWT, bandages were changed 45 times every
3—4 days along with simultaneous staged necrectomy.

The research materials were discussed and ap-
proved by the Bioethics Committee at the State Insti-
tution Professor M. 1. Sytenko Institute of Spine and
Joint Pathology of the National Academy of Medical
Sciences of Ukraine (Protocol No. 227 of 28.10.2022).

Results and their discussion

The main principles of treatment of BI are primary
surgical treatment of the wound, removal of necrotic
and contaminated tissues, drainage and prevention
of infectious complications. The wound is left open,
dressings with antiseptics are applied and, in the ab-
sence of purulent-necrotic complications, sutures are
performed in a few days or the wound is closed with
the help of various types of skin repair. In the case
of a fracture, it is revised, free bone fragments are re-
moved and stabilized with an external fixation device
[10]. BIs can have a large number of fragments. Du-
ring primary surgical repair of wounds, intra-articu-
lar fragments and those that are potentially harmful
to other anatomical structures due to their location
should be removed [11].

The International Committee of the Red Cross
(ICRC) proposed the ICRC classification of explosive
injuries, which has an evaluation system based on six
parameters:

E — entrance wound, maximum diameter in
centimeters;

X — exit wound, maximum diameter in centime-
ters (0, if there is no exit wound);

C — cavity defect 0—1 (can accommodate two fin-
gers of the surgeon;

F — fracture 0-2 (no fracture, simple fracture /
hole / slight crushing / significant crushing);

V — damage to vital structures 0—1 (dura mater,
pleura, peritoneum, damage to large vessels);

M — metal fragments 0-2 (none, one fragment,
several fragments).

Thus, a typical blast injury can be presented as E4
X0 C1 FO V1 M2 [12].

In case of severe wounds (accompanied by signifi-
cant defects of the skin and soft tissues, which make
it difficult or impossible to close the wound for heal-
ing by primary tension, requiring plastic surgery in
further treatment, with a high risk of infection), it is
advisable to use a system for treating wounds with
negative pressure.

To date, all NPWT systems have a similar design
with a pump located in the main unit and providing
negative pressure in the wound, a canister for col-
lecting wound drainage, and a tube that connects
it to the hermetically sealed wound. The NPWT
device functions by rendering and evenly distribu-
ting negative pressure in the wound through the use
of a sponge or gauze bandage [13]. Both foam sponge
and gauze have been shown to be equally effective
for wound healing and blood flow stimulation [14].
According to D. Armstrong et al. [15], the sponge
provides rapid growth of granulations, but instead, its
ingrowth is observed, which can potentially disrupt
the process of epithelization, as well as be painful
during the replacement of the sponge [16—19].

Base unit pumps can be adjusted to different pres-
sures and usually have two settings: constant and in-
termittent. Wounds with a high amount of exudate
require continuous suction and a lower pressure set-
ting [20]. Most often, a constant pressure of —80 up to
—125 mmHg is used.

NPWT requires regular wound care. There are no
fixed intervals for ligation and they can vary from 2
to 4 days [21]. This variation in dressing change is
due to the nature of the wound and degree of con-
tamination. E. Shweiki et al. [22] reported a safe and
effective interval for the next dressing change after
initial application in acutely contaminated wounds.
They came to the conclusion that this interval should
comprise 1.7-4.1 days (2.9 on average).

Successful NPWT is characterized by a change in
the color and amount of exudate. The volume of exu-
date should gradually decrease and the color should
change from bloody to serous-bloody. The appea-
rance of the wound will change to red, along with
the formation of granulation tissue in it. The velvety
color of the wound indicates the growth of granula-
tions in the sponge. The size of the wound should
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gradually decrease, and a new epithelium can be seen
at its edge [23].

A number of studies have been published about
the benefits of using NPWT in combat injuries [24,
25]. In favor of NPWT is the fact that during Opera-
tion Enduring Freedom (OEF) during the war in Iraq, in
a six-month period, the number of cases of VAC thera-
py almost doubled, from 46 % of wounds treated with
NPWT to more than 90 % [26]. The technique quickly
gained popularity among military surgeons worldwide
due to its versatility, ease of use, and diverse indications
for combat-related injuries. NPWT has become a better
method for combat injuries compared to the traditional
use of saline-soaked bandages. Further technical im-
provements confirmed its effectiveness during air trans-
port, allowing the injured to receive continuous NPWT
during air evacuation from an advanced surgical center
to a tertiary care facility [27].

S. Maurya et al. [23] conducted a study of the ef-
fectiveness of VAC therapy in the area of the foot and
supracalcaneal joint on the example of 17 combatants
with blast injuries. Wound debridement was followed
by NPWT and the foot defect was adequately recon-
structed using split skin graft, skin-fascial or free
microvascular grafts. The average time to the final
reconstructive procedure was 16.5 days. According
to the authors, NPWT helped prevent amputations re-
sulting from blast injury and was useful for satisfac-
tory reconstruction of foot defects. All soldiers were
rehabilitated and returned to their units and were able
to perform their duties without significant physical
exertion.

B. E. Leininger et al. [28] reported their experi-
ence with NPWT for contaminated soft tissue inju-
ries in Iraq in 77 patients (88 wounds). Despite high-
energy soft tissue wounds, no cases of infection or
general wound complications were found. This was
associated with early wound management and lavage
and reduced hospital stay due to NPWT. In another
study published by M. A. Peck et al. [29] infectious
complications were recorded in only 4 % of cases in
the event of NPWT.

S. Geiger et al. [26] in 2008 conducted a retro-
spective study of the outcomes of treatment of 68 pa-
tients who underwent 240 operations between April
2003 and December 2005. Most of the injuries were
blast (55 %) and gunshot (19 %). Extremity lesions
comprised 91.2%, the ratio of the number of lower ex-
tremity wounds to the upper one was approximately
2:1. Wound treatment tactics included thorough initial
surgical debridement (ISD), antibiotics, and the use
of NPWT. The percentage of limb preservation was
high and amounted to 93.6 %, three amputations

were performed due to insufficiency of the piece.
The incidence of acute osteomyelitis was 24.2 %,
chronic — 1.6 %.

The authors noted a higher rate of limb preser-
vation than that achieved in previous wars and no-
ted that their success was due to the use of NPWT,
the only novel intervention among the authors' pro-
posed treatment of combat wounds.

Only minor complications following NPWT in
combat wounds have been reported in the literature.
This may be due to the nature of the wounds treated
with negative pressure, and most complications were
caused by bleeding or infections [30].

All patients of the analyzed group, depending on
the type of injury, received care that included sta-
bilization of the general condition, analgesia, anti-
bacterial prophylaxis, primary surgical treatment
of wounds with the removal of foreign bodies, frag-
ments, necrotized tissues, and drainage. Fractures
of the bones of the limbs were stabilized with the help
of a plaster bandage or an external fixation device.
After ISD, open wounds were closed with bandages
with antibiotic ointment, which were changed daily
for 3—4 days. During dressings, the general appear-
ance of the wound, the presence of exudate, and
signs of inflammation were assessed. In the presence
of significant integumentary tissue defects, the pa-
tients underwent staged treatment, which included
mandatory application of negative pressure, step-by-
step necrectomy, if necessary, and closure of wound
defects using various plastic surgery techniques.

Clinical example No. 1

A 36-year-old patient T. was admitted to the sur-
gical department 6 hours after getting an exit BI
of the middle third of the thigh, E4 X15 C1 FO VO
MO according to the ICRC classification with a 2 cm
wide skin isthmus and signs of ischemia. The first
stage involved ISD and removal of necrotic tissues
(Fig. 1, a), hemostasis and application of an asep-
tic ointment bandage with an antibiotic, which was
changed daily for 4 days. Staged necrectomy was per-
formed during dressings. On the 5" day, the wound
was closed with a bandage for NPWT with a sponge,
which was inserted under the isthmus and brought
to the site of the entrance wound (Fig. 1, b). After
applying the bandage for NPWT, pain on the VAS
decreased from 8 to 3 points. The vacuum bandage
was replaced every 72 hours, a total of 4 replace-
ments were performed. During each dressing change,
the condition of the wound was assessed: the depth
of the injury gradually decreased, the muscles re-
gained their elasticity, and their color normalized
(Fig. 1, c, d). On the side of the isthmus, moderate
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positive time course was initially observed, but after
4 replacements of the vacuum bandage, skin necrosis
was detected and excised. The mobility of the cover-
ing tissues around the wound became greater, which
made it possible to apply 8-shaped secondary sutures
with a monofilament thread (Fig. 1, e¢). The wound
healed with primary tension.

Clinical example No. 2

A 48-year-old patient P. was admitted to the surgi-
cal department 5 hours after an exit BI of the upper
third of the right shoulder with significant damage
to the deltoid muscle, a round skin defect in the area
of the exit hole with a diameter of 5 cm, E3 X5 C1
FO VO MO according to the ICRC classification
(Fig. 2, a, b). The first stage comprised ISD, draina-
ge, hemostasis, and application of an aseptic bandage
with an antibiotic. On the 5" day of treatment, a vacu-
um bandage with a sponge was applied to the en-
tire depth of the wound; the wound was sutured on
the back surface of the shoulder (Fig. 2, ¢). After that,
the pain syndrome decreased from 8 to 3 VAS points.
In total, 4 bandage changes were performed every
72 hours with constant revision of the wound to pre-
vent formation of cavities between the shoulder musc-
les and necrectomy sites (Fig. 2, d). At the last stage,

no exudate was observed and secondary sutures were
applied to the wound (Fig. 2, e, f).

Clinical example No. 3

A 35-year-old female patient R. was hospitalized
4 days after admission to another medical institution,
where a fracture of the distal part of the lower leg was
stabilized with a «shin — foot» rod device and sutur-
ing of the wound, E10 X0 CI F2 V0 MO0 according to
the ICRC classification.

During the examination, the appearance of the wound
was classified as unsatisfactory. Soft tissues were
swollen, gray in color with signs of necrosis, charac-
teristic smell. One of the rods was directly in
the wound (Fig. 3, a). The sutures and the rod were
removed, deep soft tissue necrosis and tendon dama-
ge were visualized. Nonviable tissues and bone frag-
ments were excised, the wound was thoroughly ir-
rigated with antiseptic solutions (Fig. 3, b), and
a bandage for NPWT was applied (Fig. 3, c). Follow-
ing four changes of bandages every 72 hours, positive
time course was observed, the wound was cleaned
and filled with a significant amount of granulation tis-
sue (Fig. 3, d). For the next stage of treatment, the pa-
tient was transferred to the State Institution Professor
M. L. Sytenko Institute of Spine and Joint Pathology

Fig. 1. Appearance of a wound of a 36-year-
old patient T.: a) after ISD; b) with an applied
bandage for NPWT; c, d) at the stages
E of treatment following NPWT; e) final result

Fig. 2. Appearance of wounds of a 48-year-old patient P.: a, b) after ISD; c) with a bandage for NPWT; d, e) following NPWT; f) final result
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Fig. 3. Appearance of wounds of a 35-year-old patient R.: a) at the time of admission to the surgical hospital; b) after necrectomy;
¢) with an applied bandage for NPWT; d) following NPWT; e) before plastic surgery with a sural skin piece; f) following plastic surgery

Fig. 4. Appearance of wounds of a 28-year-old patient N.: a) at the time of admission to the hospital; b) after staged necrectomy and
negative pressure treatment for 14 days; c) at the stages of operation; d) following plastic surgery of a soft tissue defect with a sural
piece; e) following removal of sutures on the 21* day after surgery

Fig. 5. Appearance of wounds of a 23-year-
old patient M.: a) at the time of admission
to Professor M. I. Sytenko Institute; b) with
an applied bandage for NPWT; c) following
necrectomy and negative pressure treatment
after 5 days; d) after plastic surgery of a soft
tissue defect with a split skin piece; €) on
the 14th day after surgical intervention

of the National Academy of Medical Sciences of of the soft tissue defect of the front surface of the
Ukraine, where she underwent a sequestrenectomy  right leg with a sural skin-fascial piece on the vascu-
of the lower third of the right tibia and replacement lar pedicle (Fig. 3 e, f).
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Clinical example No. 4

A 28-year-old patient N. was admitted to the De-
partment of Emergency Traumatology and Recon-
structive Surgery of the State Institution Professor
M. 1. Sytenko Institute of Spine and Joint Patho-
logy of the National Academy of Medical Sciences
of Ukraine on the 7th day after the injury, E11 X0
Cl F2 VO MO according to the ICRC classification
(Fig. 4, a). From the history, it was known that at
the first stage of medical care, the patient was treated
for a gunshot wound, and an external fixation device
based on rods was mounted to stabilize the fracture
of the right tibia. At the next stage of treatment, re-
peated surgical treatment of gunshot wounds was
carried out in another medical institution and ban-
dages for NPWT were applied.

At the third stage of treatment at Professor
M. 1. Sytenko Institute, the patient underwent staged
necrectomy and replacement of dressings for NPWT
with a sponge every 72 hours for 14 days. Gradu-
ally, with each necrectomy and ligation, a significant
cleaning and filling of the wound with a sufficient
amount of granulation tissue (Fig. 4, b) was achieved,
which made it possible to perform a surgical inter-
vention to replace the soft tissue defect with a sural
skin-fascial piece (Fig. 4, c—e).

Clinical example No. 5

A 23-year-old patient M. was hospitalized to
the Department of Emergency Traumatology and Re-
constructive Surgery of Professor M. 1. Sytenko Insti-
tute on the 15th day after getting a bullet wound, ES
X0 C1 F2 VO MO according to the ICRC classification
(Fig. 5, b, a). At the first stage of medical care, he under-
went ISD of the gunshot wound and dressings. After
evacuation, at the next stage of treatment, an external
fixation device was mounted on the base of the rods to
stabilize the fracture of the radius of the right forearm,
and the fractures of the IV and V metacarpal bones
were repositioned, and metal-osteosynthesis with ne-
edles was performed. Then the patient was transferred
to Professor M. 1. Sytenko Institute. Due to the uneven
edges of the gunshot wound, areas of necrotic tissue,
insufficient amount of granulation tissue, the patient
underwent revision, necrectomy, application of a ban-
dage with a sponge for the treatment of the wound
with negative pressure, repeated closed reposition with
subsequent remounting of an external fixation device
on the right forearm (Fig. 5, b). In 5 days, a signifi-
cant cleaning and filling of the wound with a sufficient
amount of granulation tissue was achieved (Fig. 5, ¢),
which made it possible to perform a surgical interven-
tion to replace the soft tissue defect of the right forearm
with a split skin piece (Fig. 5, d).

Conclusions

Blast injuries are multifactorial wounds charac-
terized by severe damage to adjacent tissues, requir-
ing strict adherence to the rules of wound care during
their treatment and administration of modern methods
of care. The use of vacuum dressings contributes to
the reduction of infectious complications, the growth
of granulation tissue, facilitates further repair of the skin
defect, accelerates the recovery time of the wounded and
their rehabilitation. The positive results of BI treatment
obtained by various authors with the help of devices for
the treatment of wounds with negative pressure and our

own experience confirm its effectiveness.
Conflict of interest. The authors declare no conflict of
interest.
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