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Review

Mpo6neMHi nutTaHHA aMmnyTauii KiHYiBOK
y nopaHeHux 3 60M0OBOIO TPAaBMOIO

Irop TpyTak!, Bacunb Manuubkninz, Muxarnno Camotoskas3,
Bacunb TpyHkBanbTep!, PomaH TpyTak!, Bitanin IsaweHko!?

1J1bBIBCbKMI HALIOHA/IbHMIA MEANYHNI YHIBEPCUTET

imeHi flannna anvybkoro, JlbBiB, YkpaiHa
’BifiCbKOBO-MEANYHNK KJTIHIYHUK LEHTP 3axigHOro perioHy,
JIbBiB, YKpaiHa

3Novant Presbyterian Hospital Charlotte,

LapnoTtr, lliBHiYHa KaposiHa, CLLUA

Cepep nopaHeHUX 3 YWKOMXKEHHAMMU KiHLIBOK, AKi MOCTYNUAN Y
BilCbkOBO-MeANYHMIN LEHTP 3aXiAHOro perioHy 3a pik NOBHO-
MacwTabHoi BiHM Pocii B YkpaiHi, y 29% 6yna MiHHO-BUbyxoBa
TpaBMa, Yy 47% - OCKOJIKOBi nopaHeHHs, y 8% - BOrHenanbHi
KynboBi nopaHeHHs, y 1,5% - TepMidHi ypaxeHHs, v 14,5% -
TPpaBMaTUUHI YLIKOAXKEHHS. BepxHi KiHUIBKM 6ynn yLIKOAXEHI
Yy 22%, HWKHI — y 32%, y 15% 6ynu ywkoaxeHi ABi KiHLUiBKHK,
a 31% - manu noegHaHy 60loBYy TpaBMy. Y BCiX rocnitaniso-
BaHMX 3 6araToynamMKOBMMUW nepenomMamu KiHUiBkn 6ynu dik-
COBaHi anapaTaMu 30BHiWHbOI dikcauii. ¥ 2% nauieHTiB 6ynu
MOLUKOAXEHHS CyAunH. BcCi nopaHeHi Manu He3aroeHi paHu 3 ge-
dekToM M'akmx TkaHuH. CepepHili Bik nauieHTiB — 30 pokiB.
Komopb6igHnx 3axBoptoBaHb y NopaHeHuX He 6yno, a cynyTHi -
AKi He BNnMBann Ha nepebir nopaHeHHs, 6ynun y 10%. AMnyTa-
LT KiHLIBOK BMKOHaHi y 6,5%. TpaBMaTU4HWUIA BiapuUB CermMeH-
Ta KiHUIBKM 4M pYMHYBaHHS MOro 3 po34pob6sieHO KIiCTKOH i
HEeXUTTE3AATHUMU M'AKMMU TKAHMHAMU, MOLIKOAXEHHS HEpPBIiB
i3 3HaYHUM aedekToM, AedeKT M'aKMX TKaHWH i KiCTOK, a Ta-
KOX Ternsosa iweMisa KiHUIBKM noHag 6 roauH i3 OMepTBiHHAM
il M'aKnx TKaHuH 6ynun nokasaHHsaMKM A0 NEPBUMHHOI aMmnyTauil
KiHUiBKN Yy 3% nopaHeHuX i TpaBMOBaHUX, AKi Mann xapakTtep

nepBuHHOro AebpiameHTy. MNporpecytoya paHoBa iH(EKLUIs 3 pO3BUTKOM CENTUYHOrO CTaHy nopa-
HEHOro, He3BaXKalt4n Ha IHTEHCUBHE NiKyBaHHS, TOTaNbHWUI iLUEMIYHUIA HEKPO3, NOBTOPHI apo3iiHi
KpOBOTEUi 3 MaricTpasbHUX CyauMH NoTpebyBanu BTOPUHHUX amnyTauil KiHUiBkn y 1,5%. Y 1,5%
nopaHeHUX eTanHi onepauii Manu xapakTep peaMnyTauii. PeamnyTauito AOBeNOCA BUKOHATU Y
0,6% nauieHTiB Npy HEBIAMOBIAHOMY PIiBHI KYKCW KiHUIBKMW, WO YCKMaAHOBANO MpoTe3yBaHHA.
3MEHLINTU KiNbKICTb aMnyTaLiin 3a BTOPUHHUMU NOKA3aHHAMM AOMOMarae CBOEYacHa AiarHoCcTnka
KOMNapTMEHT CUHAPOMY, palioHanbHe NiKyBaHHSA paHW M'SKMX TKaHWH i BOrHenasbHOro nepesno-
MYy 3 XipypriyHOI Ta MeAMKaMeHTHOK NPodinakTMKO iHDEKLIMHOro npoLecy.

KnrouoBi cnoBa: amnyTauis, 6oMoBa TpaBMa, KiHUIBKW, MOPAHEHHS.
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Problematic issues of limb amputation
in wounded with combat trauma

Ihor Trutyak!, Vasyl Malickii?, Michael Samotowkas3,
Vasyl Trunkvalter!, Roman Trutyak!, Vitalij Ivaschenko!

Danylo Halytsky Lviv National Medical University, Lviv, Ukraine
?Military Medical Clinical Center of the Western Region,

Lviv, Ukraine
3Novant Presbyterian Hospital Charlotte, North Carolina, USA

Among the wounded with limb injuries admitted to the Military
Medical Center of the Western region during the year of
Russia’s full-scale war in Ukraine, 29% had a mine-blast injury,
47% had shrapnel wounds, 8% had gunshot bullet wounds,
1.5% - thermal injuries, and14.5% - traumatic injuries. Upper
limbs were injured in 22%, lower - in 32%, 15% had two
limbs injured, and 31% had combined combat trauma. In all
hospitalized with multi-fragment fractures, limbs were fixed
with external fixation devices. 2% of patients had vascular
damage. All wounded had unhealed wounds with a soft tissue
defect. The average age of patients was 30 years. There
were no comorbid diseases in the wounded, and concomitant
diseases that did not affect the course of injury were found
in 10%. Amputations of limbs were performed in 6.5%.
Traumatic separation of a limb segment or its destruction
with crushed bone and non-viable soft tissues, nerve damage
with significant defect, soft tissue and bone defect, as well
as thermal ischemia of the limb for more than 6 hours with
necrosis of its soft tissues, were indications for primary limb
amputation in 3% of wounded and injured, which were in the

OPEN aACCESS

DOI: 10.25040/ntsh2023.02.08

For correspondence: Pekarska str., 69,
Lviv, Ukraine, 79010
E-mail: ihortrutiak@yahoo.com

Received: 12 Sept, 2023
Accepted: 28 Sept, 2023
Published: 22 Dec, 2023

ORCID IDs
Ihor Trutyak:
https://orcid.org/0000-0001-8157-3449
Vasyl Malickii:
https://orcid.org/0009-0005-6082-7549
Michael Samotowka:
https://orcid.org/0009-0000-8658-1309
Vasyl Trunkvalter:
https://orcid.org/0000-0002-4007-0041
Roman Trutyak:
https://orcid.org/0000-0002-6156-1587
Vitalij Ivaschenko:
https://orcid.org/0000-0002-4132-1447

Disclosures: The authors declared no
conflict of interest.

Author contributions:

Conceptualization: Thor Trutyak;
Results of study: Vasyl Malickii, Michael

Samotowka, Vasyl Trunkvalter ,Vitalij
Ivaschenko;

Writing: Thor Trutyak, Vasyl Malickii, Roman
Trutyak;

Review & editing: Thor Trutyak, Michael
Samotowka.

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, 2023
BY

nature of primary debridement. Progressive wound infection with the development of the septic
condition of the wounded despite intensive treatment, total ischemic necrosis, and recrudescent
arrosive bleeding from great vessels required a secondary limb amputation in 1.5%. In 1.5%
of the wounded, staged operations were performed as re-amputations. Re-amputation had to
be performed in 0.6% of patients with an inappropriate limb stump level, which complicated
prosthetics. To reduce the number of amputations for secondary indications, a timely diagnosis
is needed of compartment syndrome and rational treatment of soft tissue wounds and gunshot
fractures with surgical and medical prevention of the infectious process.

Keywords: Amputation, war injury, limb, extremity.
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BcTtyn

BoioBa TpaBMa KiHLUIBOK — Hal4yacTille yLIKO-
JXXEHHS Yy Cy4acHin BiMHI i cTaHOBUTL Big 52,3
0o 60,1% [1], a 3a aaHnMu BincbkoBo-Meamny-
HOrO KJiHIYHOrO UeHTpy 3axigHoro PerioHy -
63,3%. [2].

[onoBHe 3aBAaHHA HaZAHHA MeAMYHOl Aono-
MOru rnopaHeHuMM 3 601MOBOIOD TPaBMOK i yLI-
KOOXXEHHSAMW KiHLIBOK — 36epertn ixXHE XuUTTH
(«life before limb»), a aKkwo ue HeMOXNMBO,
TO aMnyTauis KiHUIBKU 3 (POPMYBaHHAM KyKCU
npuaaTHOI A0 nMpoTe3yBaHHSA [3].

Mig 4ac BilicbKOBOro KOHMNIKTY B AdraHicTaHi
Ta Ipaky 70,5% nopaHeHux BiiCbKOBOCNYX-
6oBuiB CLLUA Mann BaxKi YLWKOAXEHHS KiHLi-
BOK, @ BiACOTOK amnyTaui — ctaHoBus 7,4%;
Ha HWXHIX KiHUiBKax amnyTauil BUKOHYyBa/n
BTpMUi yacTiwe [4]. 3a 2014-2016 pokn aH-
TUTEPOPUCTUYHOI onepauii Ha Cxoai YkpaiHu
yacToTa aMnyTauin cepen BiNCbKOBOCTYX60B-
uis 3CY crtaHoBuna 2,2% 6e3 ypaxyBaHHs aa-
HMX B iHWMX cMNoBMX BigoMcTBax [5].

AHanis pesynbTaTiB XipypriyHOro nikyBaHHA
NnOopaHeHUX 3 aMnyToBaHMMU KiHUiBKaMu BU-
aBuB 6arato Hepgonikie, AKi notpebysann no-
BTOPHUX XipyprivyHUX BTpy4YaHb ANna niksigauii
yCKnagHeHb i dopMyBaHHSA KyKCU MpuAATHOI
Ana npoTesyBaHHA. HanuacTtiwumum ycknag-
HEeHHAMK 6ynn ¢aHToMHI 6oni, HeBpoMuK, oc-
TeodiTn, reTepoTonivyHi ocndikaTn, HAAINLWIOK
ab0 HecTava M'AKNX TKaHUH KYKCU.

MaTepian i meToamn

3a pik noBHOMacLWTabHOI BinHM Pocii B YKpaiHi
3 24.02.2022 po 24.02.2023 poky nig Hawum
CnocTepexeHHaM y  BilicbkoBo-MeanyHOMY
LueHTpi 3axigHoro perioHy nepebysanu naui-
€HTM 3 pi3HMMK Buaamm 60MOBOI TpaBMu: Ky-
NbOBi, OCKONKOBI MOpaHeHHs, BUbyxoBa Tpas-
Ma, Oniku, MoeAHaHa TpaBMa. 3a MexaHi3MOM
TpaBMW Yy MOpPaHEHUX 3 YLWKOAXEHHAMN KiHLi-
BOK Yy 29% 6yna MiHHO-BMbyXxOBa TpaBMma, Y
47% - OCKONKOBi NopaHeHHs, y 8% - BorHe-
nasabHi KynboBi nopaHeHHd, y 1,5% - TepMiu-
Hi ypaxeHHs, y 14,5% - TpaBMaTU4Hi yLIKO-
OXXeHHS. BepxHi KiHUiBKM 6YyNn YLWKOAXEH] Y
22%, HWXHI - y 32%, y 15% 6ynun ywkoa-
XeHi ABi KiHUiBkM, a 31% - Manu no€egHaHy
6oroBy TpaBMy. Y BCix rocnitanizoBaHmx 3 6a-
raToynamMKOBMMKW MNepesioMaMu KiHUiBku 6ynu
ikcoBaHi anapaTtaMm 30BHIiWHbOI ikcauii. Y
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2% nauieHTiB 6yNn NOLWKOAXEHHS CYAUH. Bci
nopaHeHi Manu HesaroeHi paHn 3 aedekTom
M'KMX TKaHuH. CepeaHin Bik nauieHTiB — 30
pokiB. KoMopb6igHNUX 3axBOplOBaHb y nopaHe-
HUX He 6yno, a CynyTHI — fKi He BNAMBaNu Ha
nepebir nopaHeHHs, 6ynu y 10%. AmnyTtauii
KiHLIBOK BUKOHaHi y 6,5%.

Pe3synbTatn

Mpy niKyBaHHI KyNbOBUX, OCKOJIKOBUX i MiH-
HO-BMOYXOBMX MNOpaHeHb BpaxoByBanM OCO-
61MBOCTI TakMX paH: BCi paHW NEPBMHHO 3a-
6pyaHeHi MikpobamMn, paHOBWI KaHanm uu
paHoBMn fedekT Mae ocobnmey 6yanoBy 3 Ha-
ABHICTIO HEKPOTUYHUX TKaHUH i TKaHUH 30HU
MONEKYNAPHOro CTpycy, B SKilA y nogasnbLioMy
BMHMKAOTb BTOPUHHI HeKpo3un. KpiM Toro, npu
MiIHHO-BMOYXOBMX MOPaHEHHsX XBWNAS CTUC-
HeHHS Big eHeprii BMByXy CnpuUMHSE Bigpus
CerMeHTa KiHUiBKM, a M'a3K cunow Biakuaa-
I0OTbCA BBEPX | Ha30BHi Ta BiApVBaKTbLCA Bif
KicTkn («edekT napaconi»). MoTiMm HenowkoA-
YXEHi CTPYKTYPU OMyCKalTbCA BHU3 i 3aKpuBa-
IOTb T@ MAacKylTb COB600 MOLWKOAXKEHI rInMbOoKi
TKaHuHKU. Li ocobnmBoCTi CyTTEBO BN/IMBAKOTH
Ha pe3ynbTaTu XipypriyHOro BTpy4YaHHS.

Mpn MiHHO-BMOYXOBUX MOPAHEHHAX | NOEAHA-
Hi1 60MOBI TpaBMi NINLIOK NiKyBasbHOK TaK-
Tnkoto 6yno eTtanHe niKyBaHHSA MoOCTpaxaa-
noro 3a TexHonorieto «damage control», aka
AaBana 3Mory 36epertu XuTTa MNopaHeHoMy
i nigrotyBatM MOro A0 BiAHOBHMX Ta PEKOH-
CTPYKUINHUX XipypriYHMX BTpyYaHb.

TpaBMaTUYHUA BiAPUB CErMeHTa KiHUIBKM 4K
pYMHYBaHHSA MOro 3 po3apob/eHo KiCTKOM i
HEXUTTE3AATHUMN M'SKMMWU TKaAHWUHaMMK, Mo-
LWKOAXKEHHS HEPBIB i3 3HaYHMM aedeKToM, ae-
deKT M'AKMX TKaHMH i KiCTOK, @ TaKOX TensioBa
ilwemia KiHUiBKM noHag 6 roguH i3 oMepTBiH-
HAM §i M'AKMX TKaHWH B6ynM NOKasaHHAMU 40
NepBUHHOI amnyTauii KiHUiBKM Yy 3% nopaHe-
HWUX | TP@BMOBAHMUX.

Cepep icHytO4YMX WKan, 9Ki BU3Ha4atoTb noTpe-
6y B amnyTauii, Halbinbll BXMBAHOI € LLKana
MESS [6]. Lsa wkana oxontoe 6anbHy OUiHKY
TAXKKOCTI YLWKOAXEHb TAKUX KOMIMOHEHTIB KiH-
LiBKM: YLWKOAXKEHHS KICTOK i M'AKMX TKaHWH,
TSXKKICTb iWeMii KiHWiBKW, TpPaBMaTUYHMNA LLOK i
MOKa3HMK CUCTOJMIIYHOro apTepiasibHOro TUCKY,
BiK nauieHTa. Wkana MESS pae pekomeHaauii
wono 36epexeHHs YM amnyTauii TpaBMOBAHOI
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Introduction

Combat limb injury is the most frequent injury in
modern warfare and ranges from 52.3 to 60.1%
[1] and 63.3%, according to the Military Medical
Clinical Center of the Western Region. [2].

The main task of medical care to the wounded
with combat trauma and limb injuries is to save
their lives (life before limb), and if this is not
possible, then amputation of the limb with the
formation of a stump suitable for prosthetics [3].

During military conflicts in Afghanistan and
Irag, 70.5% of wounded US service members
had severe injuries to their limbs, and the
percentage of amputations was 7.4%. Am-
putations were performed three times more
often on the lower extremities [4]. During
the 2014-2016 antiterrorist operation in the
East of Ukraine, the frequency of amputations
among service members of the Armed Forc-
es of Ukraine was 2.2%, excluding data from
other law enforcement agencies [5].

Analysis of the results of surgical treatment
of wounded with amputees showed a number
of shortcomings that required repeated sur-
gical interventions to eliminate complications
and form a stump suitable for prosthetics. The
most frequent complications were phantom
pain, neuromas, osteophytes, heterotopic osti-
ficates, and excess or lack of soft tissue stump.

Materials and Methods

During the year of Russia’s full-scale war in
Ukraine from 02/24/2022 to 02/24/2023, pa-
tients with various types of combat trauma were
under our supervision at the Military Medical
Center of the Western Region: bullet, shrapnel
wounds, blast trauma, burns, and combined
trauma. According to the mechanism of injury,
29% of those wounded with limb injuries had
mine-blast trauma, 47% had shrapnel wounds,
8% had gunshot bullet wounds, 1.5% - ther-
mal lesions, and 14.5% - traumatic injuries.
Upper limbs were injured in 22%, lower - in
32%, 15% had two limbs injured, and 31%
had combined combat trauma. In all hospital-
ized with multi-fragment fractures, the limbs
were fixed with external fixation devices. 2%
of patients had vascular damage. All wounded
had unhealed wounds with a soft tissue defect.
The average age of patients is 30 years. There
were no comorbid diseases in the wounded,
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and concomitant diseases that did not affect
the course of injury were found in 10%. Limb
amputations were performed in 6.5%.

Results

In the treatment of bullet, shrapnel and mine-
blast wounds, the peculiarities of such wounds
were taken into account. All wounds are pri-
marily contaminated with germs; the wound
canal or wound defect has a special structure
with necrotic tissues and tissues of the zone of
molecular concussion, in which secondary ne-
crosis subsequently occurs. In addition, in the
case of mine-blast wounds, a wave of compres-
sion from the energy of the explosion causes
the separation of the limb segment, and the
muscles are forcefully thrown up and out and
detached from the bone (Umbrella effect). The
intact structures then go down and cover and
mask the damaged deep tissue. These features
significantly affect the results of surgery.

In the case of mine-blast wounds and combined
combat trauma, the best treatment tactics were
staged treatment of the victim using technology
damage control, which allowed for saving the lives
of the wounded and preparing him for restorative
and reconstructive surgical interventions.

Traumatic separation of the limb segment or
its destruction with crushed bone and non-vi-
able soft tissues, nerve damage with a signif-
icant defect, soft tissue and bone defect, as
well as thermal ischemia of the limb for more
than 6 hours with necrosis of its soft tissues,
were indications for primary amputation of the
limb in 3% of wounded and injured.

Among the existing scales that determine the
need for amputation, the MESS scale is the
most used [6]. This scale includes a point as-
sessment of the severity of injuries to the fol-
lowing limb components: bone and soft tissue
injury, severity of limb ischemia, traumatic
shock and systolic blood pressure, and patient
age. The MESS scale gives recommendations
for the preservation or amputation of the in-
jured limb. According to this scale, the assess-
ment of the severity of damage is 0-6 points
- preservation of the limb, 7 points or more -
amputation. However, the criteria of this scale
do not always help make the most correct
choice. Other scales have similar disadvantag-
es: LSI, PSI, NISSSA, and HFS-97 [7].
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KiHUIBKW. 3rigHO 3 L€ WKAanok, ouiHKa TSX-
KOCTi ywkoaxeHHs 0-6 6aniB — 36epexeHHs
KiHUiBKK, 7 i 6inbwe 6aniB — amnyTtauisa. MpoTe
KpuTepil Ui€l WwKanu He 3aBxXan gornomaratTb
3po6uTK HanbinbL npasuibHUM BUGIp. AHano-
rivYHi HegonikM MarTb i iHWI wkann LSI, PSI,
NISSSA, HFS-97 [7].

KpiM OUIHKW CTaHy KiHLUIBKW, BUPIWYYN MNU-
TaHHA Mpo amnyTauilo, BpaxoByBasin 3arasb-
HUW CTaH NOpaHeHOoro (MNOEAHaHI YLIKOAXEHHS
NMOPOXHWH, reMopariyHuii LWOoK, CUCTEMHI 3a-
XBOPKOBAHHSA) | TEXHIYHI yMOBM (AOCBIA Xipyp-
ra, piBeHb HajaHHAa MeAMYHOI AONOMOru, Tak-
TUYHa cuTyauisl, pecypcu).

O6roBopeHHA

MepBWHHI amnyTauii, aKki 6ynn BWKOHaHI Ha
ApYyromy piBHi MeaW4yHOI AOMOMOrM, Manun xa-
pakTep MNepBMHHOI XipypriyHoi o6pobku (ae-
6piaMeHTy) paHu. HexXuTTesaaTHi TKaHWHK i
CTOPOHHI Tina Buaansanu Tak, wob 36epertn
MaKCuUMasnbHy AOBXMWHY KiHUIBKW 3 iAeHTUI-
Kaui€wo CyAuH | HepBiB, peTesibHUM remocra-
30M, dacuioToMiero i cTabinisauieto nepenomis
anapaToM 30BHiLIHbOI ikcaLii.

Onsa 36epexeHHs XUTTS MopaHeHOoro npu rno-
LWKOAXKEHHI MarictpanbHUX CyAUH KiHUIBOK
Ha 6a30BOMYy PpiBHI MeaM4HOI AOMOMOrn Ha-
Knaganu KpOBOCMWHHUI TYpHIKeT. AKWOo uen
TypHikeT 6yB noHag 6 rogmH, To HacTynana
HEe3BOPOTHa ilWeMia KiHUIBKW 3 HEKPO3OM TKa-
HWH. Y UUX BUNagkax anbTepHaTueBm amnyTauil
KiHUIBKW He 6yno. Konn HaknageHun TypHikeT
3aBaXkaB BUKOHATK AebpiAMEHT, TO He 3HiMalo-
UM MOro, NMPOKCMMasbHille Haknaganu Apyrui
TYPHIKET i BMKOHYBa/M aMmnyTauito Hag Auc-
TasIbHUM TypHikKeToM. llicna nepBMHHOI amMny-
Tauil paHy KyKCW 3anuiiann BiaKpUTOLO.

XnbHO BBaxaTu, WO aMmnyTauis KiHUiBKM €
NpOCTOO onepaui€eto i He NoTpebye BUKOHAHHS
NEBHUX TEXHIYHMX NPUNOMIB. [ONOBHI NoMun-
KW MPpU BUKOHAHHI MEPBMHHMX aMnyTauin -
HEeLOCTAaTHE BUCIYEHHA HEKPOTUYHUX TKAHWH,
HeagekBaTHa 06pobka HepBiB i CyanH, BiacyT-
HicTb abo HeagekBaTHa dacuioTomis.

OCKiflbkKM MpU BUCOKOEHEPreTUYHUX BOrHe-
nasibHUX MNOPaHEeHHSAX i 0cobsMBO MpU MiH-
HO-BMOYXOBIN TpaBMi MOLWMPEHHS HEXWUT-
TE3AATHUX TKaHWH 3Ha4yHO Obinbwe 3a iX
Bi3yanisauito npuv nepBuHHOMY AebpiaMeHTy
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paHW, TOMy HeOobXiAHWIM MOHITOPUHI 3a ne-
pebiroMm paHOBOro rnpouecy 3 peBi3i€elo paHu
nig aHecrtesieto i, y pasi noTpebn, NOBTOPHMU-
MW XipypriyHnmmn obpobkamn. Taka Xipypriy-
Ha TaKTWKa, KOpeKLuis nopylweHb romeocrasy
N apgekBaTHa aHTUbakTepiliHa Tepanis AaBana
3MOry 3MEHLUTW KiNbKIiCTb aMnyTaLii KiHLiBOK
3a BTOPMHHMMK MOKasaHHAMM abo 36epiranu
CerMeHT KiHUIBKK, aKni 6inbll NnpuaaTHUA ans
(dYHKLiOHaNbHOro NpoTe3yBaHHS.

MpuunHamMn amMnyTauii KiHULIBOK 3@ BTOPUHHU-
MW NoKaslaHHAMM Byna HecBOeYyacHa AiarHoc-
TUKA KOMMApTMEHT CUMHAPOMY 3 pPO3BUTKOM
MIOHEKpO3y, 3aB4aCHe HakfajaHHA BTOPWH-
HUX LWBIB Ha paHy Ha nMonepeaHix piBHAX Me-
OWYHOI AOMOMOrn 3 nojajblMM HArHOEHHAM
paH i NOWMPEHHSAM iHPEKLiNnHOro npoLecy.

Mporpecytoya paHoBa iHdeKUis 3 PO3BUTKOM
CenTUYHOro CTaHy MOpPaHEHOro, He3BaX<kakuu
Ha IHTEHCUBHE NiKyBaHHS, TOTaNbHUA ilIeMiy-
HUA HEKpO3, MOBTOPHI epo3iiHi KpoBOTeui 3
MaricTtpanbHUX CyAWH, noTpebyBanu BTOPWH-
HMX aMnyTauin KiHuiBkn y 1,5%.

BupilWweHHa NUTaHHA Npo aMnyTauito KiHUIBKK
3@ BTOPUHHMMU NOKA3aHHAMU NpUAMAnNM KOH-
cuniyMoMm Xipyprie i aHecTesionoris. CTaH KiH-
LiBKW AOKYMEHTaslbHO onucyBanu Ta ikcyBa-
nn Ha doTo. Nepen amnyTauieo 060B'93KOBOIO
6yna peHTreHorpadis.

YacTto cknagHuM nutaHHaM 6yna ncuxonoriy-
Ha nigrotoeka nauieHTa Ao amnyTauii. Cuty-
auito ycknagHioBaB HecTabinbHUI eMouiiHUI
CTaH MopaHeHuX. 3rigHo 3 AoCniaAXeHHAMU S.
L. Mitchell et al. (2019), 19,4% nopaHeHuX i3
TSXKKMMW YIWKOAXKEHHSMMN KiHLiIBOK Manu nNocT-
TpaBMaTU4YHWUI CTpecoBMin po3nag, a 12,3% -
aenpecito [8].

O6rpyHTOBaHUMM  MOSICHEHHSAMW  NALIEHTY
TOro, WO nojasblie NiKyBaHHA MOpaHeHo-
O CEerMeHTYy KiHLiBKW 3arpoxye MOro XuTTio,
a BIiAHOBUTM DYHKLIiO KiHUIBKM HEMAE MOX-
JIMBOCTI, AocaranuM rnopo3yMiHHA | 3roam Ha
amnyTauito. KniHiyHi npuknaau naudieHTis, y
akux byna BigHoBNeHa QyHKLUiS aMnyTOBaHOI
KiHLUIBKW nicng npote3yBaHH4, MepekoHyBasn
NOpPaHEeHOro y NpUNHATTI pilLEeHHS.

Y 1,5% nopaHeHunx eTanHi onepadii Manu xapak-
Tep peamnyTauii. PeamnyTauito 4OBENOCS BUKO-
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In addition to assessing the limb condition,
when deciding on amputation, the general
condition of the wounded person was tak-
en into account (combined cavitary injuries,
hemorrhagic shock, systemic diseases) and
specifications (surgeon’s experience, level of
medical care, tactical situation, resources).

Discussion

Primary amputations, which were performed
at the second level of medical care, were in
the nature of primary surgical debridement
of the wound. Non-viable tissues and for-
eign bodies were removed in such a way as
to maintain the maximum length of the limb
with identification of vessels and nerves, thor-
ough hemostasis, fasciotomy and stabilization
of fractures by external fixation apparatus.

A hemostatic turnstile was applied at the ba-
sic level of medical care to save the life of the
wounded in case of damage to the great ves-
sels of the extremities. If this turnstile was
more than 6 hours, then irreversible limb isch-
emia occurred with tissue necrosis. In these
cases, there was no alternative to limb ampu-
tation. When the applied turnstile interfered
with the debridement without removing it, a
second turnstile was applied more proximally,
and amputation was performed over the dis-
tal turnstile. After the initial amputation, the
stump wound was left open.

It is a mistake to believe that limb amputa-
tion is a simple surgery and does not require
certain techniques. The main mistakes in per-
forming primary amputations were insuffi-
cient excision of necrotic tissues, inadequate
treatment of nerves and blood vessels, and
absence or inadequate fasciotomy.

Since in high-energy gunshot wounds, and es-
pecially in mine-blast trauma, the spread of
non-viable tissues is much greater than their vi-
sualization during primary wound debridement,
monitoring of the wound process with revision
of the wound under anesthesia and, if neces-
sary, repeated surgical treatments is necessary.
Such surgical tactics, correction of homeostasis
disorders and adequate antibacterial therapy
made it possible to reduce the number of am-
putations of the limbs according to secondary
indications or preserve the limb segment, which
is more suitable for functional prosthetics.
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The causes of amputations of the limbs, accord-
ing to secondary indications, were late diagnosis
of compartment syndrome with the develop-
ment of myonecrosis, early suturing of second-
ary sutures on the wound at previous levels of
medical care, followed by suppuration of wounds
and the spread of the infectious process.

Progressive wound infection with the develop-
ment of the septic state of the wounded de-
spite intensive treatment, total ischemic necro-
sis, and repeated arching bleeding from great
vessels required secondary amputations of the
limb in 1.5%.

The decision on limb amputation for second-
ary indications was taken by a consultation of
surgeons and anesthesiologists. The condition
of the limb was documented and recorded in
the photo. Before amputation, radiography
was mandatory.

Often, a complex issue was the psychological
preparation of the patient for amputation. The
situation was aggravated by the unstable emo-
tional state of the wounded. According to re-
search by S. L. Mitchell et al. (2019), 19.4%
of wounded with severe limb injuries had
post-traumatic stress disorder, and 12.3% had
depression [8].

Reasonable explanations to the patient that fur-
ther treatment of the wounded segment of the
limb threatened his life and that there was no
way to restore limb function reached an under-
standing and agreement on amputation. Clinical
examples of patients who had restored the func-
tion of an amputated limb after prosthetics con-
vinced the wounded person to make a decision.

In 1.5% of the wounded, stage operations
were in the nature of re-amputation. Re-am-
putation had to be performed in 0.6% of pa-
tients with an inappropriate stump level, which
complicated prosthetics.

Late limb amputations were performed in cas-
es where the limb was afunctional. The ideal
characteristics of the stump suitable for pros-
thetics were its cylindrical shape, functional
proximal joint, absence of neuroma and bone
protrusions, and normal skin sensitivity with-
out deformations of the integuments. We be-
lieve that the longer the segment is left on
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HaTn y 0,6% nauieHTiB Npy HEBIANOBIAHOMY piB-
Hi KYKCW, LLO YCK/1aAHIOBaI0 NpoTe3yBaHHS.

Mi3Hi aMmnyTauii KiHUWiIBOK BUKOHYBanu y Bunaa-
Kax, Konu KiHuiBka 6yna adyHKUIOHaNbHOM.
IaeanbHUMN XapakTepUCTUKaAMU KYyKCWU, MNpu-
AATHOI Ao npoTe3yBaHHsA, 6yna ii umniHapuy-
Ha ¢dopMa, DYHKLIOHANbHMN NPOKCMManbHUI
cyrnob, BiACYTHICTb HEBPUHOMW | KiCTKOBUX
BUCTYNiB, 3BMYaliHa YyT/MBICTb WKipn 6e3 ae-
dopmMauiri nokpueis. BeBaxaemo, WO Ha Bepx-
Hil KiHUiBLUi YAM OOBLUMA 3a/INLLIEHUNI CEFMEHT,
TUM ninwe. Ha rominui Kpawoto And npoTresy-
BaHHs 6yna ii foBXunHa 6113bkKo 22 caHTUMe-
TpiB Big nignorun, a Ha cterdi - 15 caHTumeTpis
Bi4 cepeAvHW KoniHa.

Mg yac niarotoBKM nNauieHTa A0 NpoTe3yBaH-
HA daxiBui-peabinitonorn NpoBoAMAN PYyXOBY
peabiniTauito amnyToBaHOI KiHLIBKK Ans none-
peaXeHHS KOHTPaKTyp, BiAHOBMEHHSA QyHKUii
M’'a3iB | TpeHyBaHHA XoA4b6M Ha NpoTesi.

MpobneMHMM nNUTaHHAM 3aJULWAETbCS MNpo-
dinakTnMka YTBOPEHHS TreTepoTOniYHOI OCU-
dikauii Kykcu i HeBpiHOM MaricTpasbHUX Ta
LWKIPHMX HEPBIB, AKi NOripWyOTb AKICTb XUTTH
aMnyToBaHuX i NoTpebyroTb NOBTOPHUX Xipyp-
rivHnx onepauii. OCHOBHOK NMPUYNHOK YTBO-
peHHS reTepoToniyHOi ocudikalii BBaKaemMo
TpaBMaTmM3auilo OKicTa i HepocTaTHO 06po6-
Ky KpaiB KicTku. [eski 3apybixHi konern ans
3MEHLUEHHS pU3MKy reTepoTonivyHoi ocudikawii
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npu amnyTauil HUXKHIX KIHUIBOK pEKOMEHAYI0Tb
BMKOHYBaTM Mioge3 [9,10]. Woao npodinak-
TUKWN HEBPIHOM, 3acCcToCyBaHHSA edeKTUBHOI
TexHosnorii y daxiBuiB HeEMaE €ANHOI OAYMKMU,
TOMY L& NUTaHHSA AOCNIAXYETbCA | byae TeMoto
noaasnbLlmX NOBIAOMEHD.

Y BWCHOBKaxX: BWCOKOEHEpPreTU4yHi KyboBi,
OCKOJIKOBI Ta MiHHO-BMOYXOBi MOpPaHEHHS pyn-
HYIOTb M’SIKi TKaHWHW, pO3ApPOo6/IITL KiCTKU
KiHLIBOK 3 YTBOPEHHAM 3Ha4yHUX AedekTis
abo BigpmBYy cermMeHTa, WO € NOKa3aHHAMWU A0
nepBMHHOI aMmnyTauil KiHUiBKW. [lepBMHHaA aM-
nytauisd KiHUIBKM 3@ TakuUX yMOB Ma€ Xapak-
Tep NepBUHHOI XipypriyHoi 06pobkn paHu, a
(dopMyBaHHSA KYKCU KiHLUIBKM BUKOHYETbCS
HacTyrnHWUM eTarnoM onepauii. 3MEeHLWNTU Kiflb-
KiCTb amnyTaUili 32 BTOPUHHUMU MOKa3aHHAMU
[A€E 3MOry CBO€YACHa AiarHOCTMKA KoMmnapT-
MEHT CMHAPOMY, pauioHanbHe NiKyBaHHSA paHu
M'AKMX TKAHWH i BOrHeMNanbHOro nepenomy 3
XipypriyHO Ta MeAMKaMEHTHOK NpodinakTn-
KO iHdeKUinHoro npouecy. PiBeHb amnyTauii
Ma€e cnpuaTn dYHKLUIOHaNbHOMY MpoTe3yBaH-
HIO KiHLUIBKW.

O6MeXkeHHA AOoCNiAYXeHHA: Le A0CNiAXeH-
HA Ma€e obMexeHHs 3 ornsaay Ha 3abopoHy no-
LWUMPEHHS MOBHOI CTAaTUCTUYHOI iHdOpMaLlii.

3asaBa npo iHpopMoBaHy 3roay: iHpopMO-
BaHy 3rody OTpPMMaHO BiA YCiX y4YacCHMUKIB [0-
CNig>KeHHs.
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the upper limb, the better. On the lower leg,
the best prosthetic length was about 22 cen-
timeters from the floor, and on the thigh - 15
centimeters from the middle of the knee.

During the patient’s preparation for prosthet-
ics, rehabilitation specialists conducted motor
rehabilitation of an amputated limb to prevent
contractures, restore muscle function and
train walking on a prosthesis.

Prevention of heterotopic ossification of stumps
and neuromas of main and cutaneous nerves,
which worsen the quality of life of amputees
and require repeated surgical operations, re-
mains a problematic issue. The main reason for
the formation of heterotopic ossification is con-
sidered to be traumatization of the periosteum
and insufficient treatment of bone edges. Some
foreign colleagues recommend myodesis to re-
duce the risk of heterotopic ossification during
amputation of lower extremities [9,10]. Today,
there is no consensus among specialists regard-
ing the use of effective technology to prevent
neuromas, so this issue is being investigated. It
will be the topic of our further reports.

Review

In conclusions: High-energy bullet, shrapnel
and mine-blast wounds destroy soft tissues and
crush the bones of the limbs, forming significant
defects or separation of the segment, which are
indications for primary amputation of the limb.
Primary amputation of the limb under such con-
ditions has the nature of the primary surgical
treatment of the wound, and the stump of the
limb is formed at the next stage of the surgery.
Reducing the number of amputations for sec-
ondary indications allows timely diagnosis of
compartment syndrome and rational treatment
of soft tissue wounds and gunshot fractures with
surgical and medical prevention of the infectious
process. The level of amputation should contrib-
ute to functional limb prosthetics.

Study limitations: This study has some lim-
itations regarding restrictions of statistic data
sharing.

Informed Consent Statement: Informed
consent was obtained from all subjects in-
volved in the study.

10.
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