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Llenb: 060CHOBaHME NPUMEHEHUA OTCTPOUYEHHbLIX PEKOHCTPYKTUBHbLIX BMELLIATEILCTB NPU TAXE/bIX COUETAaHHbIX TPABMaXx KUCTK.

Martepvan n mMeToAbl: NpoaHanM3MpoBaHbl pe3ynbTaTbl PEKOHCTPYKTUBHbLIX OMepauuii y 22 noctpagaBlinx ¢ TAXENON coyeTaHHOW TpaBMOW KuCTW
3a nepuof ¢ 2010 no 2022 rr., KOTOPbIM 6blN1a NPEANPUHATA OTCPOYEHHAA PEKOHCTPYKLMA. BONbIWIMHCTBO nocTpajaslumx (81,8%) noctynunio B CPOKK
0T 4 10 7 AHell N NepBUYHYI0 NOMOLLb MOMYYNI0 B HENPOMPUAbHBIX YUpeXAeHMsAX. Bo3pacT 60MbHbIX BapbupoBan ot 17 go 45 net, cpefHMil Bo3pact
coctaBun 28,3 net. TpaBMbl HOCUN pa3faBieHHO-Pa3MO3XEHHBI xapakTep ¢ HEMOMAHLIM OT4YNeHeHneM Bcex nansues kuctu (3), II-V nanbues (6), II-
IV nanbues (9) n I nanbues (1), B 3 cnyyasx obwWmMpHOMY paHeBOMY AeeKTy KACTUM conyTcTBOBana nonHas amnytauusa W (1) n 11-IV nanbyes (2).
ConyTcTBytOLWMIA AedeKT NMOKPOBHbIX TKAHE! HOCUA MPOTSAXEHHbIV XxapakTep Npu NOBpPeXAeHUW 3neKTpuyeckumm ctaHkamu (101,2+3,6 cmM2) v npu
OrHecTpenbHbIX paHeHusx (92,1+3,7 cm2).

Pe3ynbTaTbl: 060CHOBAHMEM MPUMEHEHWUS OTCPOYEHHOI TAKTUKN ABUAUCH TAXECTb NONYYEHHON TpaBMbl, CPOKWN NMOCTYNNEHUSA, feKOMMeHcalns Kpo-
BOoOOpalleHnsa nanbues y 8 u3 16 nocTynusliMX nauyMeHToB. Bcem noctpafgaslinm 6Gbiia BbIMO/HEHA OTCPOYEHHAsA HEKPIKTOMMUSA C COXPAHEHUEM
MaKCUManbHO! ANNHbBI XU3HECMOCOOHbIX KOCTHbIX )parMeHToB. O6WNPHBIV fedeKT NOKPOBHbIX TKaHel yKpbiBancs KOXHO-(acumnanbHbIM NaxoBbiM
NOCKYTOM. BTOpbIM 3Tanom 6bina BbiNONHEHa O4HOMOMEHTHas HanpaBfeHHas MMNAaHTaLMOHHaA perHHepBaums ¢ hanaHrnsayueil nepecaxeHHoro
nockyta (6). lna penHHepBauumn B KayecTse JJOHOPCKOro HepBa Yallie BCEro 1cnosb3oBanacb NOBEPXHOCTHAA BETBbL Iy4E€BOro HepBa. BoccTaHoBNeHME
4YyBCTBUTE/IBHOCTN 6GblNO 3aperncTpupoBaHo Ha 3 MecsLe nocne NpoBeAEHHO onepauum.

3aknoueHune: B pe3ynbTaTte MHOr03TanHbIX CI0XHbIX PEKOHCTPYKTUBHO-NIACTUYECKUX BMELIATEe/IbCTB, BbIMOSIHEHHbIX B NEPBUYHO-OTCPOYEHHOM MO-
pafKe nNpu THXENbIX COYeTaHHbIX TPABMax KUCTW U NasbLes, C NOCNeAYOLWUMA KOPPUTUPYIOWUMIU onepautamMn Ans ynyylleHns CEHCOPHbIX BO3SMOX-
HOCTeli 0CTaTOYHbIX CETMEHTOB GblIM MONyYeHbl afiekBaTHble QYHKLMOHaNbHbIE pPe3ynbTaThbl C yAy4YlWeHneM KayecTBa XWU3HWU nocTpagasLuX.
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Objective: To justify the use of delayed reconstructive interventions in severe complex hand injuries.

Methods: The results of delayed reconstructive surgery in 22 patients with a severe complex hand injury for the period from 2010 to 2022 were
analyzed. Most of the patients (81.8%) were admitted within 4 to 7 days after injury and received primary care in non-specialized institutions. The age
of patients ranged from 17 to 45 years, with the mean age being 28.3 years. They had crush hand injuries with an incomplete avulsion of all fingers (3),
II-V fingers (6), II-IV fingers (9), and II-lll fingers (1), in three cases, an extensive wound defect of the hand was accompanied by complete amputation
of II-lll (1) and 1I-1V fingers (2). The concomitant defect of integumentary tissues had an extended character in case of damage by electric machines
(101.2+3.6 cm2) and gunshot wounds (92.H3.7 cm2.

Results: The rationale for the use of delaying tactics was the severity of the injury, the time point of admission, and the decompensation of blood
circulation in the fingers in 8 out of 16 admitted patients. All the patients underwent delayed necrosectomy with preservation of the maximum length
of viable bone fragments. An extensive defect of the integumentary tissues was covered with a skin-fascial inguinal flap. The second stage performed
was one-step directed nerve implantation with phalangization of the transplanted flap (6). For reinnervation, the superficial branch of the radial nerve
was most often used as a donor's nerve. The restoration of sensitivity was registered 3 months after the surgery.

Conclusion: As a result of multi-stage complex reconstructive plastic surgery performed on a primary-delayed basis for severe complex hand and
fingers injuries, followed by correcting operations to improve the sensory input of the residual segments; the adequate functional outcome was
obtained with an improvement in the patient's quality of life.

Keywords: Severe hand injury, hand defects, hand reconstruction, flaps, neurotization.
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Manukos MX ¢ coasT. Ts>KE/ble TPaBMbl KUCTU

Beepenne

HeyKNOHHbIA pOCT YacToTbl TpaBM BepXHell KOHEeYHOCTW, mpe-
X/[e BCero, cBf3aH C NMPOM3BOJCTBEHHbLIM TpaBMaTU3MOM W yBeNu-
YeHMEeM KONM4YecTBa [LOPOXHO-TPAHCMOPTHbIX npoucwecTsuit (4TM)
[1-3]. Han6onee TAXENLIMU ABNAOTCA TPaBMbl, MOJYYEHHbIE OT BO3-
[eiicTBUA 3NeKTPUYECKNX CTAHKOB, AN KOTOPbIX XapakTepHa BbiCOKas
CKOpPOCTb Bpal,eHNs ¢ OAHOMOMEHTHbBIM TEPMUYECKUM BO3AENCTBU-
eM. MMogo06HbIE NOBPeX/AeHNA, KaK NpaBuno, B 601bWNHCTBE Cyyaes
HOCAT COYETaHHbIV xapakTep [3, 4].

TpaBMaTnyeckne amnytayum nanbleB WU KUCTU, NONyYeHHble

BCNeACTBME BO3AENCTBMA Bpalawwuxcs MexaHW3MOB, CONPOBO-
XAATCA OGWUPHBIMU MATKOTKAHBIMU U KOCTHbIMU AetdeKkTamu pas-
NNYHOW nnowafmn v NPOTAXEHHOCTN, 4TO Ha (hoHe o6l ero TAXENOro
COCTOSIHMA nocTpajasluiuX, orpaHu4YnBaeT B NOHOM 06bEMeE BbINoN-
HEHWe BOCCTAHOBUTENbHbIX onepayuii [5, 6].

B cBA3M C TeM, 4TO GONbWMHCTBO TaKUX nNayneHToB o6paljaeTcs
3a NOMOLWbIO B HeCneunmann3mpoBaHHble YYpeXAeHUs B COCTOSHWUN
TpaBMaTMYeCcKOro LWoKa, NepBUYHbIA 06bEM OKa3biBaeMoi nomolyu
3ak/i0yaeTcs B NpPOBeJEeHUW NUWb NPOTUBOLWOKOBbIX MEPONpUATUI
N MWUHUMaNbHOro o6bEMa MEepBUYHOW XuUpypruyeckoid o6paboTKu
paHbl, HanpaBfeHHON Ha 0CTAaHOBKY KPOBOTEYEHWUA W HEKPIKTOMMWUIO
6e3 PeKOHCTPYKLMN NOBPeXAEHHbIX CTPYKTYp [7-9]. B page cnyyvaes,
Ha OHe OTHOCMTENbHO CTabWNbHOrO COCTOAHMSA MaLWeHTOB, Ha Me-
cTax cneumanuctamu Hepefko NpefNpPUHUMAOTCA MONbITKA Heyjau-
HblIX BOCCTAaHOBWUTENbHbIX Oonepayuuii, a BpeMeHaMu, faxe MHUMbIX
pennaHTaumnii. Bce aTn thakTopbl cnoco6CTBYOT No3fgHemMy obpauje-
HUI0 nNayMeHTOB 3a cNeuWanM3MpoBaHHOW MNOMOLbI, 3aTpyAHAR
[VarHOCTUKY, XWpypru4yeckoe nevyeHne, Nof4yac MHOroaTanHoe n gnun-
TeNbHOE C ManoyTewWwnTenbHbIMWN pe3yabTaTaMin U He6NaronpuUATHLIM
nporHosom [9-11].

HecmMoTpSA Ha BCe CNOXHOCTU, TEM He MeHee, pe3ynbTaTbl XUpyp-
rMYeckoro NeYeHNs coyeTaHHbIX TPABM KWUCTW B YCNOBMAX cneyunanu-
3MpPOBAHHOrO cTaynoHapa B PyHKLNOHANbHOM OTHOLWEHUUN ABNAOTCA
06HaféXMBaWNUMN C yayylWeHneM KayecTBa XW3HW NayMeHToB W
coKpal,eHWeM npoueHTa MHBanuAmM3aLMm noctpagaswnx [12-14].

Takum 06pasom, Ha OCHOBaHWM aHanuWsa nUTepaTypHbIX UCTOY-
HUKOB U HaL WX AlaHHbIX MOXHO 3aK/M04YNTb, YTO XUPYpPruyeckoe neye-
HUe nocTpajaBl KX C COYETAHHON TAXENOW TpaBMOW KUCTU ABNAETCH
akTyanbHOW npo6nemoii COBpeMEeHHONR Xxupyprum Kuctu u Tpebyert

anddhepeHLMPOBAHHOTO NOAXOA4A BTaKTUYECKOM OTHOLEHWN.

Lleﬂb mccnegosaHuMAa

OGOCHOBaHWE NMPUMEHEHNS OTCTPOYEHHbIX PEKOHCTPYKTUBHbIX
BMELATENbCTB NPU TAXENBIX COYETAHHbIX TPaBMax KUCTU.

Martepunan N metopgsl

MpoaHann3npoBaHbl pe3ynbTaThl PEKOHCTPYKTUBHbIX onepayunii
y 22 nocTpajaBllux C TAXENOW coyeTaHHOW TPaBMOI KUCTU 3a Nepuog,
€ 2010 no 2022 rr., KOTOPbIM 6blNa NpeANPUHATA OTCPOUYEHHAN PEKOH-
CTPYKUMA. MaynmeHTbl NONYYUAN TAXENYIO COYETAHHYI TPaBMYy KUCTK
Ha NPOM3BOACTBE, C OKa3aHWeM NepBWYHON NMOMOLWM B YCNOBUAX OT-
[eNeHns PEKOHCTPYKTUBHOW M nnacTu4yeckoih Mmukpoxupypruu Pecny-
6/MKAHCKOTO Hay4yHOTo LEeHTpa cepaevyHo-cocyauctoit xupyprum (4),
pasNnyYHbIX HENPOMUNbHbLIX YyYpeXAeHNii paiioHOB 1 ropofoB pecny-
6nmkn TapgxukuctaHn (11) u 3a eé npegenamun (7). Bo3pact 60nbHbIX
BapbupoBan oT 17 no 45 net, cpeaHnin Bo3pacTt cocTaBun 28,3+2,6 ner.
Cpefn ob6uero yncna noctpagaswmx y 19 nmen mMecto cnepyrownii
xapakTep TpaBMbl: pa3jaBfeHHas pasMO3XEHHaA paHa C HEMOJHbIM
oTYneHeHneMm Bcex nanbues kuctu (3), 1I-V nanbues (6), -1V (9) n lI-ll
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Introduction

The steady increase in the frequency of injuries to the upper
limb is primarily associated with industrial injuries and an increase
in the number of road traffic accidents (RTA) [1-3]. The most severe
injuries were by the electric machines, which are characterized by
a high rotation speed with a simultaneous thermal effect. Such in-
juries, as a rule, in most cases are complex [3, 4].

Traumatic amputations of the fingers and hand, associated
with
soft tissue and bone defects of various sizes and extent, which,

rotating action machines, are accompanied by extensive

against the background of the general serious condition of the
patients, limit the full scope of reconstructive operations [5, 6].

As most of these patients seek help from non-specialized
institutions in a state of traumatic shock, the primary assistance
provided usually includes only anti-shock measures and the min-
imal primary surgical treatment of the wound aimed at hemosta-
sis and necrosectomy without reconstructing damaged structures
[7-9]. In a number of cases, against the background of a relatively
stable condition of patients, local specialists often unsuccessfully
attempt to perform restorative operations, and sometimes even
proceed with mock replantations. All these factors contribute to
the late seeking for specialized care, making it difficult to diag-
nose and perform surgery which may need to be multi-stage and
long-term with disappointing results and poor prognosis [9-11].

Despite all the difficulties, nevertheless, the results of sur-
gical treatment of complex hand injuries in a specialized hospital
are functionally encouraging with an improvement in the quality
of patient's life and a reduction in the number of disable patients
[12-14].

Thus, based on the analysis of literature sources and our
own data, we can conclude that surgical treatment of patients
with a complex severe hand injury is an urgent problem in mod-
ern hand surgery and requires a differentiated approach.

Purpose of the study

To develop the rationale for the delayed reconstructive in-

terventions in severe complex hand injuries.

Methods

The results of reconstructive surgery were analyzed in 22
patients with a severe complex hand injury who underwent de-
layed reconstruction from 2010 to 2022. Patients received a se-
vere complex hand injury at work and received primary care in
the Department of Reconstructive and Plastic Microsurgery of
the Republican Scientific Center for Cardiovascular Surgery (4),
various non-specialized district and municipal institutions of the
Republic of Tajikistan (11) and beyond (7). The age of the patients
varied from 17 to 45 years, the mean age was 28.3+2.6 years.
Among the total number of patients, 19 had the following type of
injury: a crushed wound with an incomplete avulsion of all fingers
of the hand (3), II-V (6), lI-IV (9), and IlI-lll (1) fingers. In 3 other
cases, an extensive wound defect of the hand was accompanied
by complete avulsion of II-lll (1) and II-IV fingers (2). Injuries to
the right hand were noted in 16 cases, and left - in 6 patients.

The nature of bone damage and the state of blood circula-
tion in the fingers and hand were assessed using digital radiogra-
phy (Fig. 1) and ultrasound (Fig. 2).
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Puc. 1 PeHTreHorpadgus npasoii kucTu. Mepenom IVnansua

Fig. 1 Radiography of the right hand. Fracture of the 4thfinger

nanbLues - y OAHOro nocrpajaswero. B 3 octanbHbiXx HabnwogeHnax
06WNPHOMY paHeBOMY AedeKTy KUCTW cOonyTCcTBOBasa NnonHas amny-
Tauma -1l (1) n -1V nanbues (2). MoBpeXxAeHUs NpaBoii pykn oTme-
yanuch B 16, neBoii - B 6 cnyvasx.

XapaKkTep KOCTHbIX NMOBPEeXAeHUil u cocTosHMe KpoBooGpalje-
HWUA NanbLes W KNCTWU OLLeHNBANUCH C MOMOLbIO LM POBOA PEHTIEHO-
rpaguu (puc. 1) nY3Ar (puc. 2).

O6bEM BMeLWaTeNbCTB Ha 3Tanax okas3aHus NepBUYHOK NOMOLLM
6bln cnegyloWNM: NepBMyHan xupyprnyeckas o6pabortka paHbl Cywmn-
BaHWEM KOXMW - 5; OCTEOCUMHTE3 C ywmusBaHuem KOXW - 11, nonbiTka
pennaHTauuu nanbues - 2. B4 cnyvyasx npu obpaweHnun naynueHToB B
cneunannM3npoBaHHOe yypexjgeHune, nocne BbIMONHEHUA MEPBUYHON
06paboTKK, paHbl 6bINN OCTaBNEHbl OTKPbITHIMU.

Cpoku obpalyeHns 60n1bHbIX BapbupoBann o1 3 40 7 AHEN OT MO-
MeHTa MoJly4eHUs TpaBMbl, 3a UCKIOYEeHNEM 4 naLueHTOB, 06paTuBs-
WNXCA HENOCPEACTBEHHO B NepPBble Yachl NOC/Ae NOoJNy4eHUs TpPaBMbl.

MpefonepaynoHHas NOATOTOBKA B CMeLManM3MpOBAHHOM Yu-
pexaeHuWu 3aBucena OT CPOKOB MOCTYN/AeHWA nauueHTa U OT UCXOA-
HOTO COCTOAHMA KUCTWU. BceM 60/bHBIM NpoBOAMNAcL cCaHauus paH
NPUMEHEeHMEM aHTUCENTUKOB. MpKN HaNUYMN MHOULNPOBAHHON paHbl
HaszHavyanucb aHTMOGWOTUKN LWINPOKOTO CnekTpa AeicTBUS, B OCHOB-
HOM uedanocnopuHsl IlI-IV nokonenus, n npotTusBorpnbKoBbie npe-
napatbl. MpuM NepBUYHOM MNOCTYNAEHUN NaLMEeHTOB C 3arpA3HEHHON
paHoii 06A3aTeNbHO BBOAWAWCH NPOTUBOCTONGHAYHAA CbIBOPOTKA
N CTONGHAYHBIA aHAaTOKCMH MO cxeme. TakXe MpoBoAMNachb OLeHKa
nabopaTopHbiX NokasaTened KPOBW, U NPU HanNUyunm WU3MeEHeHUi,
npoBojmMnachk Koppekuus (nepennBaHue 3pUTPOLUTAPHON Macchl,
CBEXEe3aMOPOXEeHHO Mna3mbl, Ha3HavyanuCb HeCTepPOUHble NpPOTH-
BOBOCMaNUTENIbHbIE NpenapaTtbl U UMMYHOMOLYNATOPbLI, KOPPUTUPO-
Banca 6eNKOBbI 1M 3NeKTPONUTHBIW 6anaHc). MaymeHTam ¢ cONyTCTBY-
IOWNM NOBPEXAEHNEM APYTUX OPraHOB MPOBOAUNNCL HEOBXOAUMbIE
[ONONHNUTENbHbIE METOAbl UCCNef0BaHUA: peHTreHorpahua rpyaHoi
KNeTkn (2), HUWKHUX KoHeuyHocTeil (1), KT ronoBHoro mo3sra (1) ¢ no-
cnefylwmnM KOHCYNbTUPOBAHWEM Y CNeLManncToB (TopakanbHblii Xu-
pypr, TpaBmatonor, Helipoxupypr).

Y nocTpajaBWwmnx MMenun mecTto fedekTbl MOKPOBHbIX TKaHeMm,
nnowanb ¥ NPOTAXEHHOCTL KOTOPbIX BapbupoBaia B 3aBUCUMOCTN OT
TpaBMupytolwero aredta. CpegHne pasMepbl gedekra B 3aBUCUMOCTH
OoT (haKTOpa NOBpPEXAeHUs npuBegeHbl B Tabn.

Hanbonee TaXENbIMU M Mano npefckasyemblMy B NaHe NpoTsa-

XEHHOCTN M OGWMPHOCTA NOBPEXAEHHBIX CTPYKTYP SBUNUCH TPABMbI,
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Puc. 2 KpoBOTOK B apTepuanbHoOil Ayre u nanbLeBblx apTepusax He
perucTpupyeTcs

Fig. 2 Bloodflow in the arterial arch and digital arteries is not recorded

The volume of interventions at the stages of primary care
was as follows: primary surgical debridement with skin suturing -
5; osteosynthesis with skin suturing - 11, attempted replantation
of fingers - 2. In 4 cases, when patients contacted a specialized
institution, after performing the primary treatment, the wounds
were left open.

Surgery was performed 3 to 7 days from the time of injury,
with the exception of 4 patients who were seeking help directly in
the first hours after injury.

Preoperative preparation in a specialized institution de-
pended on the time point of the patient's admission and on the
initial condition of the hand. All patients underwent debride-
ment of wounds with the use of antiseptics. In case of an infect-
ed wound, broad-spectrum antibiotics, mainly 3rd4th generation
cephalosporins, and antifungal medications were prescribed. At
the initial admission of patients with a contaminated wound, tet-
anus serum and toxoids were administered according to the rou-
tine scheme. Laboratory blood parameters were also assessed,
and if there were deviations from the normal values, a correction
was provided (transfusion of erythrocyte mass, fresh frozen plas-
ma, non-steroid anti-inflammatory drugs, and immunomodula-
tors were prescribed, with protein and electrolyte balance cor-
rected, if necessary). Patients with concomitant damage to other
organs underwent the necessary additional investigations: X-ray
of the chest (2), lower limbs (1), and CT of the brain (1) followed
by consultation with specialists (thoracic surgeon, traumatologist,
neurosurgeon).

The patients had defects in the integumentary tissues, the
area and extent of which varied depending on the traumatic
agent. The average size of the defect, depending on the injury
mechanism, is given in Table.

The most severe and less predictable in terms of the area of
lesion were injuries from electric and rotating action machines.

In road accidents, as a rule, injuries were accompanied by a
brain contusion (2), hip (1), and ribs (1) fractures.

Statistical analysis was carried out using the Statistica 10.0
software (StatSoft Inc., USA). The normality of the distribution
was determined by the Kolmogorov-Smirnov and Shapiro-Wilk

criteria, mean value and standard error were estimated for
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Ta6nuya CpeaHas nnowab 4eekT OB NOKPOBHbIX TKaHEN KUCT U B 3aBUCMMOCTMW OT 9TUONOTMYECKOro (hakTopa, M+m

®aKTopbl MOBPEXAEHUSA

JnekTpuyeckme cTaHku
JlopoXHO-TpaHcNOpTHble npoucwecTsus (A4TM)

OrHecTpenbHble U MUHHO-B3PbIBHbIe paHeHUs

Kon-Bo 60/1bHbIX CpefHas nnowagb gedek-

(n=22) Ta, CM2
16 101,2£3,6
4 54,3+4,2
2 92,1£3,7

Table The average area of defects in the integumentary tissues of the hand, depending on the etiologicalfactor, Mtm

Injury mechanism

Electric machines
RTA

Gunshot and mine-explosive wounds

noflyyeHHble OT 3N1eKTPUYECKMX CTAHKOB C BpawawlWmMMmnCcs MexaHuns-
Mamu.

Y nocTtpajaBwmnx B pe3ynbtate ATM, kak npaBuino, TpaBMbl CO-
nposoXxpganucb ywnb6omMm ronoBHoro mosra (2), nepenomamu 6egpa
(1) n pébep (1).

Cratuctnyeckas ob6paboTka pe3ynbTatoB npoBoAgMnach Ha OcC-
HoBe nporpammbl Statistica 10.0 (StatSoft Inc., USA). BennunHy Hop-
ManbHOCTW pacnpefeneHns BbIGOPKM onpefensanu no Kputepuam
Konmoroposa-CmupHoBa u Wannpo-Yunka, KonumyecTBeHHble Benu-
UNHbI NPUBEAEHbl B BUAE CPeAHEro 3Ha4yeHUs u cTaHJapTHOW owun6-
KU1, Ka4eCTBEHHble BENNUYNHbI faHbl B BUAE abGCONOTHOTO 3HAYEHUS U

nonein (%).

PesynbtaTtel U UX o6cy>xxgeHue

TaKTMKa OTCPOYEHHOTO XMPYPrMyeckoro nevyeHus 6Gbina npep-
NPUHATA NPU OTHECTPENbHbIX U MUHHO-B3PbIBHbIX paHeHusax (2), no-
cne NpoBefE@HHbIX onepaLuax Ha dTanax MefWLUHCKOW 3Bakyauuu
BHE CMeLnannu3npoBaHHOro craumoHapa (16) v npu OBGWMUPHBIX TKa-
HeBbIX fedeKTax KACTW C PUCKOM pa3BUTUA UH(DEKLUOHHbIX OCNOX-
HEHUN (4).

Cpegn 16 nayueHTOB Npu NOCTYNNeHWM Ha QoHe aedekTa TKa-
Hell (puc. 3) B8 cnyyasx oTMeyanach fjlekomneHcauns kposoobpalye-
HUA COXpaHEHHbIX nanbues (puc. 4).

B nofo6HbIX cuTyaunsax 06bEM NOMOLLM 3aKnO4Yanca B BbINON-
HEHWWN HEKPIKTOMMUU C COXPAHEHWEM MaKCMManbHOW ANWHbLI XU3HE-

CNOCOGHbIX KOCTHbIX (hparmeHToB (puc. 5, 6).

Puc. 3 TpaHynupytoLias paHa KucTu

Fig. 3 Granulating wound of the hand

Number of patients
Average defect area, cm2

(n=22)
16 101.2+3.6
4 54.3£4.2
2 92.1+3.7

quantitative data, and shares (%) were calculated for qualitative
data.

Results and discussion

The tactics of delayed surgical treatment were undertaken
for gunshot and mine-explosive wounds (2), after operations per-
formed during medical transportation in a non-specialized hospi-
tal (16), and for extensive tissue defects of the hand - with a risk
of developing infectious complications (4).

Among 16 patients, upon admission against the background
of a tissue defect (Fig. 3), in 8 cases, decompensation of the blood
circulation of the preserved fingers was noted (Fig. 4).

In such cases, the treatment included necrosectomy while
maintaining the maximum length of viable bone fragments (Fig.
5, 6).

Based on the experience of a number of authors [8, 12, 13],
the use of an axial skin-fascial inguinal flap was considered to be
the best option for covering a large defect in integumentary tis-
sues (Fig. 7, 8).

Dynamic control over the condition of blood circulation in
the flap was carried out clinically and using ultrasound [15, 16] at
different time points after surgery (Fig. 9). Clipping of the vascular
pedicle of the displaced inguinal flap was performed on days 12-14.

In the postoperative period, complications developed in
three patients. The most serious complication that led to the loss
of the flap in 1 case was venous thrombosis on the 3rdday as a

Puc. 4 Hekpos II-V nanbues

Fig. 4 Necrosis of II-Vfingers
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Puc. 5, 6 Bug KUCT W NOCNE HEKPIKT OMUU

Ha ocHoBaHuK onbiTa paga aBTopoBs [8, 12, 13] 6osee onTuMans-
HbIM BapWaHTOM YKPbITUS O6GWUPHOro AethekTa MOKPOBHbIX TKaHel
CYMTANOCb UCMONb30BAHWE OCEBONO KOXHO-(acuMalibHOIo Naxosoro
nockyta (puc. 7, 8).

AVHaMMn4yecKnin KOHTPONb 3a COCTOAHWEM KpoBOoOGpaL eHns no-
CKyTa OCYL, eCcTBNANCA KNMHUYeCKM uMeToaom Y3AT [15, 16] B pa3Hble
cpoku nocne onepauumn (puc. 9). OTceyeHne COCYy[NCTON HOXKN nepe-
MEeL EHHOro NaxoBoro J1I0CKyTa NPOBOANNOCL Ha 12-14 cyTKu.

B nocneonepaunoHHOM nepuofje y TpéEx naynmeHToB pas3BuauncChL
0CNOXHeHWUsA. Hanbonee rpo3HbIM OC/MIOXHEHUEM, NPUBEAWMUM K MO-
Tepe nockyTta, B 1 cnyyae 6blfl BEHO3HbIi TPOMG03 Ha 3 CYyTKM B pe-
3ynbTaTe MHTEPNO3NLMK NOCKYTa, U NPOBEAEHHbIE MEPONPUATUSA ANS
yAyuylWweHns peonorunm nockyta 6binm HeapdekTUBHLI. B mocnepyto-
weM, NOCKYT 6bln yaanéH, u ae@eKkT 6bln yKPbIT NONHOCAOWHBIM KOX-
HbIM TpaHcnnaHtatom. B Apyrom cnyyae y 601bHOr0 Ha 7 CyTKW pas-
BW/IOCb HAarHOEHWe paHbl, U B TpeTbeM cayvae, pasBUICA YacTUYHBbIN
KpaeBOli HEKPO3 Ha 6 CYyTKM, O HAKO 3TN OCNOXHEHUA OblNn ycTpaHe-
Hbl Mocne NPoBeAEHWUA CaHALWOHHbIX MEPOMPUATUIA W He NOBANANW
Ha NPUXXUBNEHNE NOCKYTa B Le/IOM.

MOCKONbKY OCHOBHbIM Tpe6oBaHMeM (YHKLWOHANbHON npu-
rOAHOCTN MepecaXeHHOro N0CKyTa ABNAETCA ero CeHcopHas PYHK-
L1, HeKoTOpble aBTOPbl PEKOMEHAYIT BbINOMIHEHNE HEBPOTM3a-
Lnun B pasnmuHbix moaugpukauuax [5, 17, 18]. Hamu npepgnoxeHa
OJHOMOMEHTHAasA HanpaBneHHas MMNNaHTaLMOHHAA pPenHHepBaLns
c hanaHrmsaymneil nepecaxeHHoro nockyta. [lns peumHHepBauuu B
Ka4yecTBe [OHOPCKOrO Hepsa valle BCEro Mcnofib3oBanacb NOBepX-

HOCTHas BeTBb lyueBOro Hepga (puc. 10). Mo HaWUM HaBAOAEHUSM,

Puc. 7,8 COCTOsAHNE KUCT U NOC/E YKPbITUA AedekTa
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Fig. 5, 6 View of the hand after necrosectomy

result of flap interposition, and the measures taken to improve
the rheology of the flap were ineffective. Subsequently, the flap
was removed and the defect was covered with a full-thickness
skin graft. In another case, the patient developed suppuration of
the wound on the 7th day, and in the third case, partial marginal
necrosis developed on the 6th day, however, these complications
were eliminated after sanitation measures and did not affect the
engraftment of the flap as awhole.

Since the main requirement for the functional suitability of
the transplanted flap is its sensory function, some authors recom-
mend performing neurotization in various modifications [5, 17,
18]. We have proposed a one-stage directed nerve implantation
with phalangization of the transplanted flap. For reinnervation,
the superficial branch of the radial nerve was most often used as
adonor nerve (Fig. 10). According to our observations, reinnerva-
tion/nerve implantation contributed to the emergence of more
complex types of sensitivity in the early postoperative period.
This type of neurotization was performed in 6 cases.

During phalangization, the goal was to eliminate the excess
of the flap and form interdigital spaces (Fig. 11). The splitting of
the flap was usually carried out 2.5-3 months after cutting off the
vascular pedicle. Simultaneously with the splitting of the flap,
thinning of the excess tissue of the flap was carried out to cre-
ate an aesthetically acceptable appearance of the created finger.
Ischemic changes in the formed split phalanges were not ob-

served among the patients in this study.

Fig. 7,8 Condition of the hand after covering the defect
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Puc. 9 Cocyapl, NUTalLWMUe N0CKY T, NPOXOAUMbI

Fig. 9 Vessels supplying theflap are paten

MMNNaHTalWOHHasa perHHepBaLnsa cnocobcTBoBana nNossaeHnto 6o-
fNiee CNOXHbIX BUAOB YyBCTBUTENbHOCTN B paHHWE CPOKKU nocneone-
pauvMoHHOro nepuoga. flaHHblii BUA HEBPOTM3aLUN GbiN BbIMONHEH
B 6 ciyyanax.

Mpu danaHrusaunu npecnefosanyt Lenb ycTpaHUTb M36bITOY-
HYI0 MONTHOTY NIOCKYTa M CPOPMUpPOBATL MeXMNalibLeBble NPOMEXYTKM
(puc. 11). PacwenneHne nockyta nposoannoc 06bIYHO 4yepes 2,5-3
MecsiLa nocse OTCEYEeHUA COCyAUCTON HOXKU. OQHOBPEMEHHO C pac-
wenneHnemM nockyta NPOBOAUNOCL UCTOHYEHME U3BbITOYHOW TKaHM
NnocKyTa AN cCO3[aHnsA 3aCTeTUYECKM NPpUemMaemMoro Buja co3faHHoro
nanbua. MweMunyecknx M3MeEHeHW CO CTOPOHbI CHOPMUPOBAHHBIX
pacwennéHHbiXx hanaHr He 0OTMeYanoCb HW B OJHOM Chyyae.

OueHKa peuHHepBauWW N0OCKYyTa W KWACTM oOCyl ecTBAfNaCh
KAMHUYECKN M METOL0M 3NeKTpoHeipomMuorpatum B pasHble CPOKM
nocne onepauuun. NMpu KOHTpONe B CPOKM OT 3 mecALeB 6bINO OTMe-
YeHO MofBNEHWe TakTUNbHOW 4YyBCTBUTENbHOCTM B GauM3nexauiem
pernoHe K HOXKe NnockyTa ¢ nocnefylouwnum nossneHnem 601eBoit
4UyBCTBUTENbHOCTU. TpW nNpoBefeHUN uUronb4yaToil muorpahuun pe-
rMCTpMpoBanocb NOsABAEHWEe noTeHuMana AelCTBUS NO YYBCTBYU-
TeNbHbBIM BO/MIOKHaM, Bapbupylolwero B npegenax or 23+x2,7 m/c go
34+1,9 M/c, 4TO B flaHHOM cnyyae fBNAeTCA NPUEMNEMbLIM pe3yib-
Tatom. o gaHHbiMm Wang et al (2012) BoccTaHOBNEHME NPOTEKTUB-
HOW 4yBCTBUTENbHOCTM OTMevanacb B cpoku Gonee rofa y meHee
NONOBWUHbLI ONEePUPOBaHHbIX 60MbHbIX NPU Nepecajke HEUHHEPBU-
pyemoro naxosoro nockyta [19], Torga kak no coo6WeHNAM LpYyrux
aBTOPOB 3TOT € BU/ YYBCTBUTENIbHOCTN NOABNANCA B 60Nee paHHue
cpokn y 92,3% [20].

B Hawel npakTWke 30Ha HEIPOCEHCOPHOrO BOCCTAHOBAEHUA Ha-
UMHanacb B CPOKM OT TPEX MeCALEB M foCTUrana MakCMmyma K rogy
1 6onblwe OT MOMeHTa onepauuu. Hamu He npecneposanacb Lefb
BOCCTaHOB/IEHNA 60/1€€ CNOXHbIX BUAOB YYBCTBUTENBLHOCTN B CUNY TA-
XECTU nonyyeHHol TpaBMbl. OgHAKO, B pAfje ciyyaes, HaMu 3aperu-
cTpupoBaHa ANCKPUMMWUHALWOHHAA YyBCTBUTEIbBHOCTb, BapbupytoLyas
B Anana3oHe oT 0,6 4o 12 MM B 30HEe PeVHHEPBUPYEMOTO f1OCKYyTa U
chopmupoBaHHbIX Nanbues (puc. 12).

B pesynbtate npoBefEéHHbIX MHOTO3TaMHbIX CAO0XHbIX PEKOH-
CTPYKTUBHbIX BMeLWaTenbCTB Mbl MOMYYNIN XOpowmne HYHKLUOHANDb-
Hble pe3ynbTaTbl, Bblpaxakwlnecs B BOCCTAHOBNIEHUMN TPYObLIX U TOH-
KWX BUAO0B 3axBaTta (puc. 13, 14).

370 [ano BO3MOXHOCTb ONepupoOBaHHbLIM nNaumeHTam o06cCay-

XUBaTb ce65 6e3 NOCTOPOHHEW NMOMOLW M B NOBCEAHEBHOW XMN3HU, YTO

Puc. 10 PemHHepBauus 3a cuéT r. superficialis n. radialis

Fig. 10 Reinnervation using a superficial branch of the radial nerve

BECTHMK ABVLEHHDbI
Tom 24 * Ne 3 * 2022

The evaluation of the reinnervation of the flap and hand
was carried out clinically and using electroneuromyography at
different time points after the operation. When controlled over a
period of 3 months, tactile sensitivity in the nearby region to the
flap pedicle was noted, followed by the appearance of pain sensi-
tivity. When conducting needle myography, the appearance of an
action potential along sensitive fibers was recorded, varying from
23+2.7 m/s to 34+1.9 m/s, which in these cases is an acceptable
result. According to Wang et al (2012), restoration of protective
sensitivity was noted within more than a year in less than half of
operated patients with transplantation of a non-innervated ingui-
nal flap [19], while according to other authors, the same type of
sensitivity appeared earlier in 92.3% [20].

In our practice, the zone of neurosensory recovery devel-
oped within three months and reached a maximum in one year
from the moment of surgery or more. We did not pursue the
goal of restoring more complex types of sensitivity due to the
severity of the injury. However, in a number of cases, we regis-
tered discriminatory sensitivity, varying in the range from 0.6 to
12 mm in the area of the reinnervated flap and formed fingers
(Fig. 12).

Puc. 11 Bug kncTwu nocne anavrusanmum

Fig. 11 View ofthe hand after phalangization
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Puc. 12 TpaHWubl BOCCTAHOBAEHUS YyBCTBU-
TeNbHOCT U 0603HAUYEHbl MYHKTUPHOW NUHKEN

Fig. 12 The boundaries of the restoration of
sensitivity are indicated by a dotted line

He TONbKO CYL,eCTBEHHO YNYYW M0 KAYeCTBO XMU3HU, HO U NO3BONU/O
npeaynpeanTb rNy6oKyl WHBaNWLHOCTb, 0COGEHHO NpW NoBpexge-
HUAX NPaBoOW KNUCTU, ABNAO W elics paboueil.

3aknw yeHue

Takum 06pa3oM, HECMOTPS Ha TAXENbIA XapakTep Mony4YeHHOI
TpaBMbl, 6narofaps UMe LW nMcst BOSMOXHOCTAM PEKOHCTPYKTUBHOM
MUKPOXUPYPTUM W afeKBATHOW XWPYpruyeckoii cTpaterum, Ham yga-
N0Cb CHW3UTL 4acTOTy MHBAAMAM3ALUM CPeAu NaLUeHTOB MONOLOrO
Tpyfocnoco6HOro Bo3pacta, 06ecneynTs UM colManbHyio agantauunio
M Aaxe «BepHYTb» UX B TPYAOBbIe PAfbl C BOSMOXHOIW cMeHOW poja
nesTenbHOCTU.
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Puc. 13,14 BoccTaHoBeHME (DYHKLMN 3aXBAT OB ONEPUPOBAHHON KUCTK

Fig. 13, 14 Restoration ofthe grip function of the operated hand

As a result of the multi-stage complex reconstructive inter-
ventions, good functional results were obtained with the resto-
ration of rough and fine types of grip (Fig. 13, 14).

The operated patients became able to accomplish essential
activities of daily living without assistance, which not only sig-
nificantly improved the quality of life but also made it possible
to prevent severe disability, especially in cases of damage to the
working right hand.

Conclusion

Thus, despite the severe nature of the injury, due to the
available facilities for reconstructive microsurgery and a success-
ful surgical strategy, we managed to reduce the incidence of dis-
ability among patients of young working age, help them with so-
cial adaptation, and even get them back into the workforce with a
possible change in occupation.
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