KOPOTKI IIOBIAOMAEHHA

Mpaui HTLL MeanyHi Haykn
2022, Tom 66, N° 1
ISSN 2708-8634 (print)

OPEN 8ACCEss

DOI: 10.25040/ntsh2022.02.16

For correspondence: Str. Pekarska, 69,
Lviv, Ukraine, 79010

E-mail: ihortrutiak@yahoo.com

Received: 14 Nov, 2022
Accepted: 14 Dec, 2022
Published: 30 Dec, 2022

ORCID IDs

Ihor Trutyak:
https://orcid.org/0000-0001-8157-3449

Dmytro Los:
https://orcid.org/0000-0002-5144-3544

Valentyn Medzyn:
https://orcid.org/0000-0002-8631-4363

Vasyl Trunkvalter:
https://orcid.org/0000-0002-4007-0041

Volodymyr Zukovsky:
https://orcid.org/0000-0002-0594-5316

Disclosures: The authors declared no
conflict of interest.

Author Contributions:

Conceptualization: Thor Trutyak;

Writing: Ihor Trutyak, Vasyl Trunkvalter,
Volodymyr Zukovsky;

Results of study: Valentyn Medzyn,
Dmytro Los;

Review & editing: Thor Trutyak, Vasyl
Trunkvalter, Volodymyr Zukovsky.

Ethical approval: The bioethics committee
of Danylo Halytsky Lviv National Medical
University, protocol N2 11 of 19.12.2022

Funding: The authors received no financial
support for their study.

© All authors, 2022
BY

WWW.MspPsss.org.ua

BRIEF COMMUNICATION

Proc Shevchenko Sci Soc Med Sci
2022, Vol. 66, 1

www.mspsss.org.ua ISSN 2708-8642 (online)

Treatment of combat surgical trauma of the
limbs in the conditions of modern war
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Among the total number of wounded who entered the Military
Medical Clinical Center of the Western Region from February
to September 2022, combat injury to the limbs was in 63.3%.
Bullet wounds caused combat injury to the limbs in 10.4%,
shrapnel and mine-explosive - in 68.1%, explosive injury — in
21.5%. At the second role of medical care, emergency surgical
interventions were performed on the wounded, immobilization
of bone fractures with an external fixation and anti-shock ther-
apy. At the third and fourth roles - the treatment of the wound-
ed consisted in the use of a multidisciplinary approach with the
involvement of doctors of various specialties, first of all, gen-
eral surgeons, traumatologists, vascular, plastic surgeons and
anesthesiologists. The most frequent surgical intervention was
repeatened and secondary debridment of gunshot wounds,
which was required by 93% of the wounded. The main patho-
gens that vegetated in wounds were Acinetobacter bauman-
nii, Pseudomonas aeruginosa, Enterobacter aerogenes, Prote-
us vulgaris, Enterococcus faecalis with high levels of microbial
contamination — 104-108/g in tissues., Various types of plastics

were used to close soft tissue defects, according to the rule of the reconstruction ladder. After
healing a soft tissue wound to determine the timing of replacing the method of fixing fractures
with internal osteosynthesis, were analyzed clinical and laboratory parameters and assessed the
risks of complications. The main causes of amputations of the limbs were common defects in soft
tissue and bones, which were not subject to reconstruction with no prognosis for bone fusion and
progression of the infectious-necrotic process.

Keywords: Combat injury, gunshot fracture, gunshot wound, plastic soft tissue defects.
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JlikyBaHHA 60M0BOI XipypriyHoOi TpaBMHM
KiHLUIiBOK B yMOBaX Cy4acCHOI BiHM

Irop TpyTak!, AMuTtpo Jlock?, BaneHTuH MeasnH?,
Bacunb TpyHkBanbTep?!, Bonognmmp XyKoBCbKnint

1 JIbBIBCbKUK HaLUiOHaIbHUI MEANYHNI YHIBEPCUTET IMEHI
Hanunna Mannybkoro, M. JIbBiB, YKpaiHa

2 BirficbKOBO-MeANYHMI KITIHIYHUI LUEHTP 3axiHOro perioHy,
M. JIbBiB, YKpaiHa

Cepepn 3aranbHOi KiflbKOCTi MOpaHeHux, sKi noctynunu y Bin-
CbKOBO-MeAMYHUN KNiHIYHWIA LeHTp 3axiAHOro perioHy 3 JtoToro
no BepeceHb 2022 poky 6oMoBa TpaBMa KiHUiBoK 6yna y 63,3%.
KynboBi nopaHeHHs cTanu npuynHamm 60MoBoi TpaBMM KiHLIBOK
y 10,4%, oCKONKOBI i MiHHO-BNOYXO0BI — Yy 68,1%, BUb6yxoBa Tpas-
Ma -y 21,5%. Ha apyromy piBHi MeM4YHOI 4OMOMOIrM NOPaHEHNM
6ynu BMKOHaHI HeBigKNaAHI XipyprivHi BTpyyYaHHs, iMmMobinizauis
nepenoMmiB KiCTOK anapaToM 30BHIiWHbOI dikcauii, npoTuwoKoBa
Tepanifa. Ha TpeTboMy i YeTBEPTOMY PIBHAX — JliKyBaHHA nopa-
HEHUX MNOAArano B 3aCTOCYBaHHI MyfbAUCUUMNNIHAPHOIO MiAXo-
Ay i3 3any4deHHAM nikapiB pi3HUX cneuianbHOCTEN, Hacamnepes
3aranbHUX Xipypris, TpaBMaTosiOriB, CYAUHHUX, MIACTUYHUNX
xipypriB i aHecTesionorie. HandacTilwmMMm XipypriyHMM BTpyYaH-
HAM 6yB MOBTOPHWI | BTOPUMHHUI Ae6piAMEHT BOrHenasbHUX
paH, skoro notpebysanu 93% nopaHeHux. OCHOBHUMW 36yAHW-
KaMu, SKi BereTyBanm B paHax 6ynu Acinetobacter baumannii,
Pseudomonas aeruginosa, Enterobacter aerogenes, Proteus
vulgaris, Enterococcus faecalis 3 BUCOKMUM piBHEM MiKpo6HOro
3abpyaHeHHsa - 10%-108 KYO/r TkaHuHu. [Ans 3akpuTta gedekTis
M’AIKUX TKaHWH 3aCTOCOBYBasM Pi3Hi BUAW NAACTUKKU 3rigHO npa-
BUNA PEKOHCTPYKLUIMHOI ApabuHu. TMicng 3aroeHHA paHn M'aKux
TKaQHMH AN BU3HA4YeHHs TepMiHiB 3aMiHM MeToay dikcauii ne-
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penoMmiB Ha BHYTPILUHIN OCTEOCMHTE3 aHanisyBanu KAiHiuHi i nabopaTopHi MOKa3HMKMK i OUiHIOBaNU
pU3nKN ycknagHeHb. OCHOBHUMUM NpUYMHAMK aMnyTalil KiHULIBOK 6ynu nowmnpeHi agedektn M'akmx
TKAHWHW | KICTOK, AKi He nignaranm peKoHCTPyKUil 3 BiACYTHIM NMPOrHO30M LWOA0 3POLLEHHS KiCTOK
Ta NporpecyBaHHs iHOEKLIMHO-HEKPOTUYHOIO NpoLecy.

Knrouyosi cnoBa: 60lioBa TpaBMa, BOrHenanbHUW NepenoM, BOrHenasbHa paHa, njaacrvka ae-
heKTiB M'AKUX TKaAHWH.
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Introduction

Combat trauma to the limbs in modern warfare
is the most frequent injury in the wounded, of-
ten accompanied by a soft tissue defect with a
high risk of infectious complications and the
threat of limb loss. After analyzing the general
structure of hostilities of different scales I.P. Kho-
menko with co-author. (2021) concluded that in
the structure of combat sanitary losses, combat
injury to the limbs ranges from 52.3 to 60.1%
[1]. Among those wounded in the limb, soft tis-
sue defects requiring plastic closure are present
in 64.9-68.2% [2]. Already in the first days of
Russia’s large-scale attack on Ukraine as a result
of hostilities on the right side of the Dnieper in
the city of Kiev, among the hospitalized victims,
43.7% had injured limbs and pelvis [3]. A signifi-
cantly higher percentage of combat limb injuries,
namely 82%, were observed by Owens BD et al.,
(2007) in Iraq and Afghanistan during the war
years from 2001 to 2005. [4]. The frequency of
early and late amputations with severe injuries
of the limbs reaches 31% [5].

Material and methods

Among the total number of wounded who en-
tered the Military Medical Clinical Center of
the Western Region (MMCC WR) from Feb-
ruary to September 2022, combat injury to
the limbs was 63.3%. Of these, 17.8% had
gunshot fractures (2.5% with bone defects),
34.5% had wounds to soft tissues only, 1.9%
had injuries to the upper vessels with dam-
age to the great vessels, 59.4% had multiple
fractures, and 10.9% had combat trauma to
the limbs combined with abdominal injuries.
5.8% were treated with amputation stumps,
of which 4.3% of amputations were performed
according to primary indications, and 1.5% -
for secondary ones, after complications. The
lower limbs were amputated in 74%, the up-
per limbs - in 26%, and in 3.5% - two or
more. Bullet wounds caused combat injury to
the limbs in 10.4%, shrapnel and mine-explo-
sive — in 68.1%, explosive injury — in 21.5%.

Results

Medical care for the wounded with injuries
to the limbs at the pre-hospital stage includ-
ed anesthesia, stopping bleeding, fixing the
wounded limb and transporting to the second
role of medical care, where emergency sur-
gical procedures were performed, immobili-
zation of fractures with an external fixation
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(EF), full anti-shock therapy and preparing the
wounded person for evacuation to the third
and fourth role of medical care - to the mili-
tary medical clinical center.

In the MMCC WR a muldisciplinary approach
was used to treat patients with high-energy
injuries of the extremities with polystructural
damage to bones, blood vessels and soft tissue
defects with the involvement of various spe-
cialties physicians, primarily general surgeons,
traumatologists, vascular, plastic surgeons and
anesthesiologists.. Comprehensive treatment of
wounds began with repeated debridment, neg-
ative pressure therapy, the use of antibacterial
drugs according to the sensitivity of microor-
ganism. After preparing the wound, the soft tis-
sue defects were restored by plastic surgery to
create conditions for the use of modern meth-
ods of osteosynthesis of bone fractures.

The most serious were wounded with combined
injuries to the chest, abdomen and limbs. At the
second role of medical care, the treatment of
such wounded was carried out according dam-
age control technology, which allowed them to
save their lives. In the MMCC WR, treatment
was continued according damage control sur-
gery and it consisted in the first treatment of
life-threatening complications of the chest and
abdomen wound. Internal osteosynthesis of
the extremities bones fractures was performed
after stabilization of the wounded condition
and soft tissue wounds healing.

Discussion

The main causes of combat injury to the limbs
were mine-fragmentation, mine-explosive and
gunshot bullet wounds. After analyzing the in-
juries of the limbs during military conflicts, Ow-
ens BD et al. (2007), Belmont PJ et al. (2016),
Perez KG et al. (2022) note that the mecha-
nism of limb damage in 73-75% of the wound-
ed is mine-explosive and mine-shrapnel injury
[4,6,7], which correlates with our observations.
Shrapnel wounds of mines, high-explosive
shells and missile were multiple with different
depths and areas of the wound surface. Bone
damage during such injuries was character-
ized by multiple fragmentary fractures, often
with a bone tissue defect. When directly hit in
the immediate vicinity, explosive devices cause
of the limb amputation with muscle damage,
non-viable tissues and multiple lesions of oth-
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BcTtyn

BoroBa TpaBMa KiHLUIBOK Yy Cy4acHi BiiHi €
HaMbINbLL YaCTUM YLUIKOAXKEHHSIM Y MOPAHEHUX,
4YaCTO CYNpPOBOAXYETbCA AeEeKTOM M'AKMX TKa-
HUH 3 BUCOKUM PU3NKOM iHDEKLINHUX YyCKaa-
HEeHb Ta 3arpo3o0lo0 BTPATW KiHUIBKWU. lpoaHa-
Ni3yBaBlWW 3aranbHy CTPYKTypy 60MoBUX il
pi3HMx MacwTabis I.MM.XomeHKO i3 cniBasT.
(2021) npvAWAKN 4O BUCHOBKY, LWO B CTPYKTYpi
601M0BUMX caHiTapHUX BTpaT 60lioBa TpaBMa KiH-
uiBok cknagae Big 52,3 o 60,1% [1]. Cepea
NnopaHeHMX B KiHUiBKM AedekTn M'akux Tka-
HUH, SKi NOTpebyoTb NNACTUYHOMO 3aKPUTTS, €
y 64,9-68,2% [2]. Bxe B nepwi AHI WMPOKO
MacwTabHoro Hanaay pocii Ha YKpaiHy BHachni-
Aok 6onoBux ain Ha npasoMy 6epesi [Hinpa B
MicTi Knesi cepep rocnitanisoBaHUX MOCTpax-
nanux y 43,7% 6ynu ywkoaxXeHi KiHUiBKK | Ta3
[3]. 3Ha4yHo 6inbLni BiacoTok 60MOBOI TpaBMMU
KiHUIiBOK, a caMe 82%, cnocTepirann Owens BD
et al.,, (2007) B Ipaky i AdraHictaHi 3a poku
BiHM 3 2001 no 2005 [4]. YacToTa paHHiX i
Mi3HIX aMnyTauin Npu TAXKUX YLIKOOXKEHHAX
KiHuiBOK pocsirae 31% [5].

MaTepian i meToamn

Cepen 3aranbHOl  KiZIbKOCTI  MOpaHeHuXx, SKi
nocTtynunun y BiliCbKOBO-MeAUYHUIA  KAIHIYHWI
ueHTp 3axigHoro perioHy (BMKL 3P) 3 ntoTtoro
no BepeceHb 2022 poky 601M0Ba TpaBMa KiHLiBOK
6ynay 63,3%. I3 HMX 17,8% Manu BorHenanbHi
nepenomun (2,5% 3 gedektaMm KiCTKOBOI TKa-
HWHW), NOPAHEHHS TiIbKN M'AKUX TKaAHWH 6ynu
y 34,5%, nopaHeHHs KiHUIBOK 3 YLIKOKEHHSM
MarictpanbHUX cyanH — Yy 1,9%, MHOXWHHI ne-
penomun -y 59,4%, ay 10,9% - 6oioBa TpaBMa
KiHUIBOK MO€AHYBanacb 3 MOPOXHUHHUMMK YLL-
KOKEHHAMU. 3 aMnyTauiiHUMKM KyKCcaMm nNponi-
KOBaHoO 5,8%, 3 HUX y 4,3% amnyTauii 6ynu Bu-
KOHaHi 3a NepBMHHUMM MOKasaHHAMKU, a y 1,5%
- 3a BTOPUHHWMM, 3 NPUBOAY YCKNaAHeHb. Hux-
Hi KiHUiBKM 6ynn amnyToBaHi y 74%, BEpXHi — Y
26%, a y 3,5% - gBi i 6inbwe. Kynbosi nopa-
HEeHHS cTann npuymMHamum 601MoBOI TpaBMU KiH-
uisok y 10,4%, OCKONKOBI i MiHHO-BMOYXOBI — Y
68,1%, BubyxoBa TpaBMa - y 21,5%.

Pe3synbTatn

MeanyHa AOMOMOrY MOPaHEHUM 3 YLIKOAXEH-
HAMU KIHUIBOK Ha AOoWNUTasIbHOMY eTani BK/1t0-
yana 3HeboneHHs, 3ynNMHKY KpoBOTeui, dikca-
Lit0 MOpaHeHOI KiHLIBKM | TPAHCNOPTYBaHHA Ha
ApYruii piBeHb MeAM4yHOi 4ONOMOrn, Ae BUKO-
HyBa/siM HeBiAKNAAHI XipypridHi BTpy4aHH4, iM-
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mMobinisauito nepenomis anapaToM 30BHILUHbLOI
(ikcauii, NOBHOLIHHY NPOTULLIOKOBY Tepanito i
roTOBMAM NMOPAHEHOro A0 eBaKyauii Ha TpeTin i
YeTBEepPTUN piBEHb MeAUYHOI JONOMOrY — Y Bili-
CbKOBUM MeAUYHUIN KNIHIYHUIA LEeHTP.

Y BiiCbKOBO-MEANYHOMY KJ/IiHIYHOMY LEHTPI
3axigHoro perioHy (BMKLU 3P) pno nikyBaHHS
MauieHTIiB 3 BUCOKOEHEPreTUYHUMU MOPaHEH-
HAMU KIiHUIBOK i3 MOMICTPYKTYPHUMU YLIKO-
JXKEeHHSAMW KiCTOK, CYAMH i aedekTamMmn M'aKmnx
TKaHWH 3aCTOCOBYBaNu MynbAUCLMUMNNIHAPHWIA
nigxig i3 3anyyeHHaM nikapiB pi3HUX creui-
anbHOCTEN, Hacamnepepn 3arasbHUX Xipypris,
TpaBMaTOJOriB, CYAUHHUX, NNACTUYHUX Xipyp-
ris i aHecresionoris. KoMnjiekcHe NikKyBaHHSA
paH po3noYMHanu i3 MOBTOPHUX XipyprivyHUX
0b6pobok (nebpigMeHTy), Tepanii HeraTMBHUM
TUCKOM, 3aCTOCYyBaHHSA aHTMbaKTepinHMX npe-
napaTiB 3rifHO 4YyTIMBOCTI Mikpodnopu. Mic-
na niAroToBKM paHW BIAHOBMOBAIM BTPaYeHi
NOKPMBK 3@ AOMNOMOroK NAAaCTUYHUX onepaLin
ON1A CTBOPEHHSA YMOB [0 3aCTOCYBaHHSA Cy4ac-
HUX METOAMK OCTEOCUMHTE3Y MepesioMiB KiCTOK.

HanTtsbkummm 6ynu nopaHeHi i3 noeaHaHuMu
YLIKOAXKEHHAMN FPYyAEN, XMBOTA | KiHLIBOK. Ha
ApPYyroMy piBHI MeAWYHOI AOMOMOrn JikKyBaHHSA
TaKMM NOPAHEHMM MNPOBOAMNMN 3riAHO TEXHONOrIT
KOHTPOJIHO MOLUKOAXEHb, L0 A03BOAMIO 36eper-
™ M XunTT4. Y BMKL 3P nikyBaHHS nMpoaoBXu-
NV 3rigHO TEeXHOJOril KOHTPOSO MOLIKOMAXEHD i
BOHO MOJiArasio B NiKyBaHHi, Hacamnepea, XuT-
TEBO-Hebe3neyHnx ycknaaHeHb MepeHeceHoro
nopaHeHHs 3 60Ky rpyaen i XnBoTa, a BHyTpiLL-
Hil OCTEOCMHTE3 NnepesioMiB KiCTOK KiHLIiBOK BU-
KOHyBanu nicns crabinisauii craHy nopaHeHoro i
3aro€HHS paH M'AKMX TKaHWH.

O6roBopeHHA

OCHOBHMMM NpUYMHaMm 60MOBOI TPABMM KiHLIIBOK
6ynn MiHHO-OCKONKOBI, MiHHO-BMOYXOBI i BOrHe-
nasbHi KynboBi MopaHeHHd. [MpoaHanisyBasLUn
NopaHeHHs KiHLUiBOK MNiA Yac BOEHHUX KOHMiK-
TiB Owens BD et al. (2007), Belmont PJ et al.
(2016), Perez KG et al. (2022) 3a3HauvaloTb, LLO
MeXaHi3MOM YLUIKO[XEeHb KiHUiBOK Y 73-75% no-
paHeHnX € MiHHO-BMOyXOBa i MiIHHO-OCKOJIKOBa
TpaBMa [4,6,7], WO KOpEesoE i 3 HalWMMmM cnocTe-
peXeHHAMW. [TopaHeHHSA OCKOJIKaMW MiH, rpaHaT
i peakTMBHUX 6oenpunacis 6ynn MHOXWUHHUMUK
3 pi3HOK MIMOMHOIO | NNOLLE paHOBOI NOBEPX-
Hi. YWKOOXEHHS KIiCTOK MPpWU TaKMUX NMOpPaHEHHSX
XapakTepusyBasMCb — MHOXWUHHUMU YNAMKOBU-
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er parts of the body. When a mine exploded
under the vehicle, the shock pulse and axial
pressure crushed the bones of the foot, usually
heel, with bones fracture of the lower leg. Such
mechanisms of combat injury create conditions
for a complicated running of the wound process
with the danger of limb loss.

In all evacuated wounded, bone fractures were
fixed by an EF at previous roles, but in 1.8%
it became necessary to correct it. Correction of
applied EF was carried out in order to stabilize
the fracture and fixing pins to prevent core os-
teomyelitis, and remounting it - to mobilize the
joints. 93% of the wounded needed repeated
and secondary debridment on the first day af-
ter admission. Repeated debridement - surgical
procedure before the development of wound in-
fection. The aim of it was to assess the viabil-
ity of soft tissue and bone fragments, remove
dead tissue with thorough hemostasis, cytolog-
ically and microbiologically determination of the
wound contamination with sensitivity to antibac-
terial drugs. The assessment of the viability of
the injured tissues was carried out according to
clinical signs (color, consistency, capillary bleed-
ing, the muscles to contract ability) and using
photothermoscopy with the FLIR C2 device.

Pulse lavage and ultrasonic cavitation improved
the quality of debridement and effectively re-
duced bacterial contamination of wounds. The
main causative agents of wound infection in
our patients were Acinetobacter baumannii,
Pseudomonas aeruginosa, Enterobacter aero-
genes, Proteus vulgaris, Enterococcus faecalis
with a high level of microbial contamination
- 10%-108/g tissue after admission. These re-
sults are different from those of the wounded
who entered the MMCC WR in 2014-2015, and

Brief communication

in which the wounds were contaminated by
Staphylococci and Streptococci.

After debridment, antiseptics wound washing
with pulse-lavage, the number of microbes per
gram of tissue decreased by 2-3 levels. Only
1.5% of the wounded who entered MMCC WR
had to perform a fasciotomy according to indi-
cations of complications of the wound process.

The method of treating wounds with nega-
tive pressure has proven itself well. Vacuum
therapy reduced the volume of wounds, the
release of wound secretions, improved micro-
circulation, stimulated the growth of granula-
tion tissue and accelerated their preparation
for plastic closure.

The choice of the method and timing of wounds
plastic closure with open fragmentary fractures
of the limbs depended on the location and ana-
tomical features of the wound, the type of frac-
ture, the nature of the displacement of frag-
ments, the phase of the wound process and the
general condition of the patient.

Split skin graft plastic is technically simple meth-
od and allow to close large wound surfaces, but
the integuments created are not functionally suit-
able and make it difficult to perform internal os-
teosynthesis. Therefore, to create conditions for
further surgical intervention on the bones, they
tried to make the most of the intact integuments
around the wounds. Most often, the wound edg-
es were mobilized and moved to close the deep
wound defect. V-Y plastic and keyston plastic
have proven themselves well (Figures 1,2).

Regional flaps plastic procedures were used in
7.7% our patients (Figures 3,4,5).

Figure 1. V-Y plastic procedure of the thigh soft tissue defect
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MW rmepenoMamMm, 4acto 3 AedeKToM KiCTKOBOI
TKaHuHU. TMpn 6e3nocepeaHbOMY BJlyYaHHI 4um
notpannsHHi y 6e3nocepeaHii 611M3bKOCTI BU-
6yX0Bi MPUCTPOI CMPUYUMHSAIOTL BigYNEeHYBaHHS
CEerMeHTYy KiHUIBKM 3 YLWKOMKEHHSAM M'A3iB i Ma-
CMBOM HEXUTTE3AATHUX TKAHMH Ta MHOXWHHUM
YPaXXeHHAM HWKX AinsHok Tina. Mpu BUBYyXy
MiHM Mig TPaHCNOPTOM yAApHWIA IMAY/bC i OCbO-
BN TUCK PO3TPOLLYBaB KiCTKW CTOMNWU, K NpaBu-
N0 N'ATKOBi, 3 NepesioMoOM KiCTOK roMinku. Taki
MexaHi3Mu 60MOBOI TpaBMW CTBOPHOKOTb YMOBU
ANns ycknagHeHoro nepebiry paHOBOro rnpoLecy
i3 3arpo30t0 BTPATU KiHLIBKMU.

Y BCiX eBaKyMoOBaHMX MOPAHEHUX MepenomMu
KicToKk 6ynu ¢ikcoBaHi anapaToM 30BHILUHbOI
dikcauii (A3®) Ha nonepeaHix piBHSAX, NpoTe
y 1,8% - BUHMKNA HEOOXiAHICTb MO0 Kopek-
uii. Kopekuito HaknageHux A3® BUKOHYyBaIu
3 MeToto cTabiniszauii nepenomy i @ikcyuUnx
CTPUXHIB AN nonepea)XXeHHsa CTPUXHbOBOIO
OCTEOMIENiTY, @ NepeMoHTax noro — aAns Mobi-
nisauii cyrnobis. 93% nopaHeHux notpebysa-
I NOBTOPHOTO i BTOPMHHOIO AebpiAMeHTY BXxe
B nepwy poby nicna HaaxoaxeHHsa. [NoBTop-
HU aebpigMeHT - XipypridHe BTpydYaHHS Ao
pO3BUTKY paHOBOIi iHMEeKUIl — 3aBAaHHSM SKO-
ro 6yna ouiHKa XUTTE3AATHOCTI M'AKUX TKaHWU-
HW | KICTKOBUX YyJlaMKiB, BUAasneHHA MepTBUX
TKAHUWH 3 peTesibHUM reMoCTa3oM, BU3HAYEHHS
KOHTaMiHauii paHM UWTONOriYHO i Mikpobiosno-
rYyHO 3 YyT/MBICTIO A0 aHTMBaKTepinHUX npe-
napaTiB. OUiHKY XUTTE34ATHOCTI TpPaBMOBaHUX
TKAHWH MNpPOBOAMAN 3@ KJ/IHIYHMMKM O3HAKaMM
(konip, KOHCUCTeHLUis, KaninspHa KpoBoTeua,
34aTHICTb M'A3iB 40O CKOPOYEHHS) i 3a 4ONOMO-
roto potoTepmockonii anapatom FLIR C2.

MiaBuwyBanu AKiCTb AebpiamMeHTy i edekTmB-
HO 3HMXYyBann 6akTepiiHe 3abpyaHEHHS paHu
Nynbc-naBax i ynbTpa3BykoBa KasiTauisa. Oc-
HOBHUMU 36yaHMKAMKW paHOBOI iHdeKLii y Ha-
Wwnx nauieHtiB 6ynun Acinetobacter baumannii,
Pseudomonas aeruginosa, Enterobacter aero-
genes, Proteus vulgaris, Enterococcus faecalis
3 BUCOKWUM piBHEM MiKpOBHOro 3abpyaHeHHs —
104-108 KYO/r TKaHWUHU NMpu HaaXxomayKeHHi. Lli
MOKa3HUKMN € BiAMIHHUMW BiJ MOKa3HUKIB Yy NO-
paHeHux, aki noctynanu y BMKL 3P y 2014-
2015 pokax, i B AKMX y paHax AoMiHyBanu cTta-
hiNOKOKM i CTPENTOKOKMW.

Micna nebpigmMeHTy, peTenbHOro MpOMMBAHHS,
aHTUCENTMKaMM 3 NYJibC-SIaBaX>XOM YUCIO0 MiKpO-
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6iB Ha rpamM TKaHUWHU 3HWXXYBaNoCb Ha 2-3 no-
pagku. Tinbkn B 1,5% nopaHeHux, sKi NocTynm-
nn y BMKLU 3P poBenocb BUKOHaTU dacuioToMito
3a NoKasaHHSAMU yCK1aAHEHb PaHOBOIO MpoLiecy.

[obpe cebe 3apekoMeHAyBaB MeTOA JliKyBaHHS
paH HeraTMBHWM TUCKOM. BakyyMHa Tepanis 3MeH-
wyBana o6’eM paH, BUAINEHHS paHOBOIO CEKPETY,
nokpatlyBana MiKpoUMpPKY sUilo, CTUMy/oBana
PiCT rpaHyNsALiHOI TKaHWMHK | NpULWBMALLYBana ix
NiArOTOBKY A0 MAACTUYHOIO 3aKpUTTH.

Bunbip cnocoby i TepMiHiB NNaCcTUYHOIO 3aKpUT-
TS paH Mpu BiAKPUTUX YITAMKOBUX MepesioMax
KiHUIBOK 3anexaB Bif fiokanilauii i aHaToMiy-
HMX 0COBNMBOCTEN paHKU, BUAY NepesioMy, Xa-
paKkTepy 3MilleHHS ynaMmkiB, da3m paHOBOro
rnpoLuecy Ta 3arasibHoro CTaHy nauieHTa.

TexHIYHO NpPOCTUM MeTOAOM, KU [03BOJISIE
3aKpUTW BeNUKi paHOBi MOBEPXHi € MjacTuka
BilbHUMW  pPO3LLENNEHMMU ayTOAEPMOTpPaH-
CrnjlaHTaTtamMu, MpoTe CTBOPEHi MOKPUBU He
€ (YHKUIOHaNbHO NpUAATHUMU | YyCKNAAH0-
I0OTb BUKOHAHHSA BHYTPILLHbOIO OCTEOCUHTESY.
ToMy Ana CTBOPEHHSA YMOB AJ19 MOAasbLIOro
XipypriyHoro BTpy4YaHHSA Ha KiCTKax Hama-
rasimcd MakKCMMasibHO BWKOPWUCTATU HEMOLL-
KOAXEeHi MOKPMBWM HaBKOMO paH. HanuvacTtiwe
mMobinisoByBanu Kpai paHu i nepemiwlyBanmn ix
ANa 3aKpuTTa rNMboKoro paHoBOro AedekTy.
[obpe cebe 3apekomeHayBana V-Y nnactuka
i NnacTuka KencTtoH knantamu (PucyHkum 1,2).

Y 7,7% Hawwmx nauieHTiB 6yna BUKOpPUCTaHa nnac-
TUKa perioHapHuMn knantamm (PucyHkn 3,4,5).

Y 2 nopaHeHux 3 aedekToM N'ATKOBOI KiCTKMK
3aCToCyBasiM LEMEHTHUIN Crencep 3 BaHKOMi-
LUMHOM, @ paHy 3aKpuaun B O4HOIro — CypasibHUM
KnanTeMm, a B iHWOro — MiCLLeBoto NaacTUKolo.

CknagHnM 3a5unWaETbCa BUPIWEHHA MUTaHHSA
Npo TEepMiHW 3aMiHM MeToAa 30BHILWHbLOI dik-
cauii nepenomy Ha iHTpameaynsapHuii abo Ha-
KiCHWIA oCcTeoCMHTe3. He3Baxatloum Ha nepesa-
rm metoay dikcauii nepenomy A3®, oCTaHHIl
Ma€ psg HedosiKiB: ue 3MeHWweHHs cTabinbHoi
(ikcauii 3 yacoM, puU3UK CTPUXHLOBOI (LWNpK-
X0BOI) iHdeKLii, cyTTeEBa 4YacToTa He3pOLLEeHb
nepenoMis. 3 OrngAy Ha uUe BHYTPIWHIA oc-
TEOCMHTE3 Ma€ 3Ha4Hi nepesaru. [Ang BuU3Ha-
UEeHHS TepMiHiB 3aMiHM MeToay dikcauii Ha
BHYTPILIHIA OCTEOCUHTE3 MU KepyBanucb pe-
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Figure 4. The pedicled thoracodorsal artery myocutaneous flap plastic of the shoulder gunshot fracture with soft tissue defect
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PucyHok 1. V-Y nnactuka aedekTty M'akux cTerHa

PucyHok 3. MnacTtnka pgedekTy KUCTi NaxBUHHUM knantem 3a Mc Gregori

KoMeHAauisMn HauioHanbHOro BiNCbKOBO-Me- xapakTep Mikpodsiopu, AMHaMIKy Temnepa-
AOVWYHOrO KJIiHIYHOrO UEeHTpY | BpaxoByBaau TYPHOI peakuii nauieHTa, nabopaTopHi nokas-
pO3Mipy BOrHenasabHOI paHu, TpMBaNIcTb ii 3a- HUKW nenkounTiB KpoBi, C-peakTnBHOro 6inka
FOEHHS, CTaH MOKPUBIB AiNSHKX onepauifHo- i WBMAKOCTI OCiAaHHA epUTpOLMTIB.

ro BTPYYaHHS i KiHUIBKWN, HAasiBHICTb CTOPOHHIX

Tifl, CYynyTHbOI NATOMOrii, CTPYKTYPHi KiCTKOBI OCHOBHMMM NpUYMHAMWM  aMnyTauii  KiHLIBOK
3MiHW, CTaH paH B MicCLi BuAaneHnX CTPUXHIB 6ynn nowwuvpeHi aedekTn M'aKMX TKaHWHK | Ki-
A3®, ouiHioBaNAM KpOBOMOCTaYaHHA TKaHWH CTOK, §Ki He niandranu peKoHCTPyKLUuii 3 Bia-
nicnsa XipypriyHoro BiAHOBMIEHHA KPOBOMJINHY, CYTHIM MPOrHO30M LWOAO 3POLUEHHSA KICTOK Ta
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Figure 5. The sural flap plastic of the lower leg gunshot fracture with soft tissues defect

In 2 wounded with a defect in the calcaneus, the infectious-necrotic process, despite inten-

a cement spacer with vancomycin was used, sive surgical and therapeutic treatment.

and the wound was closed in one with a sural

flap, and in the other with local plastic. All wounded after inpatient treatment in the
surgical department were rehabilitated in a

It remains difficult to resolve the issue of the specialized department of the MMCC WR and

timing of replacing the method of EF with intra- in medical institutions of the region to restore
medullary or plate osteosynthesis. Despite the the functions of the affected organs, musculo-
advantages of the EF, it has several disadvan- skeletal system and social adaptation.

tages: it is a decrease in stable fixation over
time, the risk of a spin infection, a significant In conclusions, treatment of modern combat
frequency of fracture non-fusion. Given this, trauma of the limbs is a multidisciplinary prob-

internal osteosynthesis has significant benefits. lem and requires the involvement of various
To determine the timing of the replacement of specialties physicians: surgeons, traumatolo-
the fixation method with internal osteosynthe- gists, vascular, plastic surgeons and anesthesi-

sis, we were guided by the recommendations ologists. The primary aim is to save the life of
of the National Military Medical Clinical Center the wounded, and then the limb with the res-
and took into account the size of the gunshot toration of its function. To do this, it is neces-
wound, the duration of its healing, the condition sary to prevent wound infection, heal the wound
of the integuments of the surgical intervention and perform stable osteosynthesis of a gunshot
site and limb, the presence of foreign bodies, fracture. Common defects in soft tissues and

concomitant pathology, structural bone chang- bone structures with no prognosis for bone fu-
es, the condition of wounds after removed EF, sion and progression of the infectious-necrotic
evaluated the blood supply to tissues after sur- process are indications for limb amputation.
gical restoration of blood flow, the nature of

microflora, dynamics patient temperature re- Limitations in study: This study has some
action, laboratory indicators of white and red limitations regarding restrictions of statistic
blood cells and C-reactive protein. data sharing.

The main causes of limb amputations were Informed Consent Statement: Informed
common soft tissue and bone defects that consent was obtained from all subjects in-
were not subject to reconstruction with no volved in the study.

prognosis for bone fusion and progression of
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PI/ICYHOK 4. Nnactuka ,Cl,ereKTy M'SKUX TKaHWH nieva 3 BiAKpVITVIM BOrHenasibHMM nepeaoMmom
TOpaKo-Aop3aJ/ibHUM U.IKipHO-M'ﬂBOBVIM Knantem

PucyHok 5. Mnactuka aedekTy M'sKMX TKaHMH FOMINIKK 3 BiAKPUTMM BOrHENasbHMUM NepesioMOM PeBEPCIMHUM
CcypasbHMUM KnanTtem

nporpecyBaHHs iHPEKLUiIHO-HEKPOTUYHOIO Npo- 36epexeHHs XUTTS NOpaHEeHoro, a MNoTiM KiH-
Llecy, He3Ba)kaluu Ha iHTEHCMBHE XipypriyHe i LiBKW 3 BiAHOBNEHHAM i dyHKUii. Ana uboro
TepaneBTUYHE JTiKyBaHHS. HeobxigHO nmonepeanTn paHoBy iHdeKLUito, 3a-

roiTM paHy i BUKOHATU CTabiNbHUN OCTEOCUH-
Bci nopaHeHi nicng crauioHapHOro NikyBaHHA y Te3 BOrHenasbHOro nepesnomy. lowmnpeHi ge-

COMaTM4YHOMY BigaineHHi npoxoamnu peabinita- hekTn M'9KUX TKAHWH i KICTKOBUX CTPYKTYp 3
uito y crieuianizoBaHoMy BiA4iNEHHI LEHTPY iy BiACYTHIM MPOrHO30M LWOA0 3POLEHHS KiCTOK
MeANYHUX YCTaHOoBax obnacTi ANns BiAHOBMEHHS Ta NporpecyBaHHS iHPEKUIMHO-HEKPOTUYHOIO
YHKLIN ypa)KeHUX OpraHiB, OnOpHO-PyX0OBOro rnpouecy € NoKasaHHAM A0 aMnyTauii KiHLiBKW.

anapaTy Ta couianbHOl aganTauil.
O6MeXxeHHA1 Yy AOCAIA)XEeHHAX: ue [ocni-

Y BMWCHOBKax, JliKyBaHHSA cy4acHoi 60MoBoi [)KEeHHSI MaE obMexeHHS 3 ornsay Ha 3abopoHy
TpaBMU KIiHLUIBOK € MYJ/IbTUAUCLUUMIIIHAPHOKO NOLUMPEHHS NOBHOI CTaTUCTUYHOI iHpOpMaLlii.
npobnemoto i noTpebye 3anyyeHHs nikapis

pi3HMX cneuianbHOCTEN: XipypriB, TpaBMaTo- 3asBa npo iHdopMoBaHy 3rogy: iH(Op-
noriB, CyAMHHUX, MIAaCTUYHUX XipypriB i aHe- MOBaHy 3rogy OTpPUMaHO Bif YCiX YYaCHWKIB

cresionorie. [lepwoyeproBuM 3aBAaHHAM € OOCNIAXEHHS.
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