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Lienb: ynyyiweHue pesynsTaToB XMPYPruyeckor KOppeKkLum TpaBm BepxHel KoHeuHocTH (BK) 1 nx nocneacTsuit nyTém UCNoAb30BaHWA peruoHapHo
KpOBOCHabaeMoro KomnaeKca TKaHel npeanaeybs.

Matepuan n metogbl: NPOBEAEH aHANN3 XMPYPrUYECKOW KoppeKLMM AedeKTOB MOKPOBHbIX TKAHEW U MOBPEXAEHHbIX CTPYKTYP NPeAnneyba v KUCTU Y
37 naumneHToB. TpaBMaTUYECKOE NOBPEXAEHNE CTPYKTYP NPeaniedba 1 KUCTU ¢ edeKTOM MATKUX TKaHel nmeno mecTo y 11 noctpagasLumx, v ¢ no-
CNeACTBUAMM TPaBMbl BbIIM FOCNUTANU3UPOBAHBI 26 60M1bHbIX. Y NOCTPAAABLLMX UMEN MECTO PasNUYHOM NaoLWaamn AedeKT NOKPOBHbIX TKaHen (ANT),
KOTOPOMY COMyYTCTBOBA/IO MOBPEXAEHUE NOANENKALLMX COCYANUCTO-HEPBHbIX Ny4KoB (CHI), cyxoxunuii n Kocteil.

PesynbTaThl: B 3aBUCMMOCTM OT XapaKTepa TpaBMbl U COCTOAHMA TKaHel 0bnacTu nospexaeHns 6bln cobnoaEH NPUHLMN 04epPEAHOCTU BbINOHE-
HUA PeKOHCTPYKUMKN. B 32 (86,5%) cnydasx 6bl10 NpeanpuHATO GOPMUPOBAHME MOHOLLEHHOTO KOXHOTO MOKPOBA U PEKOHCTPYKLMUA NOBPEXAEH-
HbIX CTPYKTYp KOHEYHOCTU B OAMH 3Tan. Pa3seneHue onepauuv Ha A4Ba 3Tana 6b110 ocyuiectsneHo 5 (13,5%) nauueHTam, KOTOpbIM NEPBOHAYANBHO
yctpaHsanca ANT, v B nocnesytowem oCcyLLecTBAANACh PEKOHCTPYKUMA CHI 1 cyxoxuauii. Bbibop ouepénHOCTM onepaumm 3aBUCen OT XapaKTepa
NOBPEXAEHUA, U NMPU HEOTIOKHDBIX CUTYaLMAX YUMTbIBANACH TANKECTb COCTOAHMA NOCTPaZaBLuero. bblin UCNonb3oBaHbl cheayiolme TpPaHCNAAHTaTbI:
€BODBOLHBIV y4eBOM TPAHCMAAHTAT (N=3), peBEPCUPOBAHHbIW IY4EBOW IOCKYT (N=25), peBEepCUPOBaAHHbIV OKTEBOM SIOCKYT (N=6) M TIOCKYT Ha OCHOBE
3a/iHell MEXKOCTHOM apTepuu (n=3). B 6anKaiiluem nocneonepaLMoHHOM Nepuoae HapylleHne KpoBOObpaLLeHWA NepecaskeHHOro 10CKyTa UMeNo
mecTo B 2 (5,4%) HabnogeHuax. CBoeBpemMeHHan AWarHOCTUKa U KOppeKLua npueena K 6aarononyyHomy ncxogy. IcteTmyeckve u GyHKLMOHaNbHbIE
pe3ynbTaThl PEKOHCTPYKLMM B OTAANIEHHOM Nepuose CHUTaUCh YA0BNETBOPUTENbHBIMU Y BCEX MALMEHTOB.

3aKnoYeHne: afieKBaTHbIN BbIOOP XMPYPruvyeckoro meToAa eYeHns Npu TpaBmax v NoCNeACcTBUAX NOBPEXAEHWI CTPYKTYp BK cnocobeTtsyeT nonyye-
HUIO ONTUMANbHbIX ICTETUYECKUX U QYHKLIMOHANbHBIX Pe3y/IbTaToB B OTAANEHHbIE CPOKM NOCe onepauyun. ITanHOCTb BbINOJHEHWA BMELLATeNbCTBa
BO MHOrOM 3aBWUCUT OT JIOKaNn3auumn AedeKkTa, COCTOAHUA TKAHEN PELIMMUEHTHOMN 30HbI U XapaKTepa MOBPEXAEHUA NOAENKALMX aHATOMUYECKNX
CTPYKTYP KOHEYHOCTU.
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Objective: Improving the outcomes of surgical treatment of upper limb (UL) injuries by using regional soft tissue flaps.

Methods: The analysis of surgical interventions outcomes of integumentary tissue defects and forearm and hand structures of traumatic genesis
was conducted in 37 patients. Traumatic injuries to the forearm and hand structures with soft tissue defects occurred in 11 patients, and 26 trauma
patients were hospitalized. The patients had superficial soft tissue defects (STDs) involving various areas, accompanied by damage to the underlying
neurovascular bundles (NVBs), tendons and bones.

Results: Depending on the nature of trauma and the injured tissues’ state, the reconstruction sequence’s principle was followed. In 32 (86.5%) cases,
the restoration of functional skin integument and reconstruction of injured anatomical structures of the limb were performed in a single stage. Two-
stage reconstruction was carried out in 5 (13.5%) patients, with initial STDs repair followed by reconstruction of the NVBs and tendons. Selection
criteria for a sequence of surgical repair included the nature of the injury and the severity of the patient’s condition in emergencies. The following
grafts were used: RFFF: radial forearm free flap (n=3); RRF: the reverse radial forearm flap (n=25); the ulnar reverse forearm flap (n=6), PIA: posterior
interosseous artery flap (n=3). In the immediate postoperative period, compromised blood circulation in the transplanted flaps were observed in 2
(5.4%) cases. Timely diagnosis and treatment resulted in a positive outcome. Long-term functional and aesthetic outcomes of the reconstruction were
considered acceptable in all patients.

Conclusion: A proper surgical procedure selection for UL structures injuries and their consequences influences long term postoperative aesthetic and
functional outcomes. Choice of single or multiple stages of reconstruction largely depends on the location of the defect, the state of the tissues in the
recipient area and the nature of the injury to the underlying anatomical structures of the limb.
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BBEAQEHMUE

MogepHu3aLuma Npou3BOACTBA M POCT YMCNA [OPOKHO-TPAHC-
MOPTHOrO TPaBMaTW3Ma B NoCNeHUE ABa AEeCATUIETUA CrocobCTBO-
Ba/I YBE/IMYEHUIO YMC/IA NOCTPALABLUMX C TAXKENBIMU M COYETaHHbIMU
nospexaeHuamu BK, yactota Kotopbix gocturaet 70% [1, 2]. Kpome
TOr0, UCMO/Mb30BAHWE COBPEMEHHBIX 3MEKTPUYECKUX MPUOBOPOB Ha
NPOM3BOACTBE M B ObITY HEPEKO CTAHOBUTCA NPUYUHOW MHOTOKOM-
NOHEHTHbIX MOBPEMAEHUIN CTPYKTYP KOHEYHOCTM, ANA KOTOPbIX Xa-
PaKTEPHO pa3BUTME OBLIMPHOTO MATKOTKaHOro adedekta [3-5]. Mo
ZlaHHbIM Pa3NNYHbIX aBTOPOB, Haanume conytctaytowero AMT npwu co-
yeTaHHbIX TpaBmax BK oTmevaetca y 7,2%-37% noctpagaswux [1, 5].

BbicOKan YacToTa pasNnYHbIX OCNONKHEHWUN Ha doHe TAXKENOro
COCTOAHMA NOCTPAAABLLMX C CEPbE3HbIMM NoBpexaeHuAMM BK B page
CNy4aeB NPUBOAMT K MHBA/ZIMAM3ALIMM, HACTOTa KOTOPOI BapbUpyeT OT
15 po 30% [6-8]. Xmpypruyeckoe neyeHve NocTpaAaBLUMX C TPaBMamu
BK v 1x nocnefcTsMAMM, CONPOBOXKAAOLMMUCA AedeKTamMU MATKMX
TKaHeW, ABNAETCA CNOMKHOM NPo6NemMoit PEKOHCTPYKTMBHON MUKPO-
xupypruu. Mo ceit feHb MHOTME eé acnekTbl OCTAKTCA He A0 KOHLA
pewéHHbiMK [1]. CyllecTByloWMe NOAXOABI NEYEHUA MPU OCTPbIX
Tpasmax BK c conyTcTBytOLLMM MAFKOTKaHbIM AedEKTOM MOryT 3aBep-
WaTbCA NepBUYHOM XMpYpruyeckol obpaboTkoi, ¢popmupoBaHMeEM
aMNyTaLMOHHOW KyNbTW UAWM OCTaBNeHMeM paHbl OTKPbITON BCiea-
CTBME LLIOKOBOTO COCTOAHMA NaLMeHTa, XapaKTepa TPaBMbl C HANYK-
€M Pa3MO3XKEHHbIX HEXU3HECNOCOOHbIX TKAHEeM, Koraa BOoCCTaHoBe-
HUWe CTPYKTYP Y YKpbITHe fedeKTa He NpeACcTaBAAETCA BOSMOXKHbBIM [4,
7]. HecmoTps Ha ycoBepLUeHCTBOBaHME TPAAMLMOHHbIX U LUMPOKOe
MCNO/b30BaHME COBPEMEHHBIX METOLOB PEKOHCTPYKLMM, pe3ynbTaThl
NleYeHns BCE e OCTAlTCA ManoobeLLalowymMmn, NOPo BO3HUKAET
HeobXoaMMOCTb BbIMOMHEHWA MOBTOPHbLIX KOPPUIMPYIOLLMX onepa-
umi [9].

Hannune pedekta MArkux TKaHen C noBpexaeHvem nogje-
JKALLMX CTPYKTYP KOHEYHOCTM B BONbLUMHCTBE HabntogeHuit Tpebyet
cobntofeHns o4epEAHOCTY BbINONHEHUA ONepaLyn. B ofHUX ciyyanx
TpebyeTca nNposefieHVe OLHO3TANHOW KOPPEKLMH, TOFAa Kak B Apy-
TUX CUTYaUMAX YA0BNEeTBOpUTENbHbIE QYHKLMOHAMbHbIE pe3ynbTaThl
NleYeHus JOCTUraoTCA NpW pasgeneHun onepaummn Ha aga u bonee
sTana [10-12].

Takum 06pa3om, HeYKNOHHbIW POCT YACIA NALMUEHTOB C TAXKENbI-
MW TPaBMamu W MOCNEACTBUAMMU MoOBpexAeHuA BK Tpebyer kom-
N/IEKCHOTO MOAX0Aa, PeLleHNe KOTOPOro HenocpeacTBEHHO 3aBUCUT
OT afleKBaTHOMN KoppeKuym Kak [T, Tak U PEKOHCTPYKLMM BaXKHbIX B
GYHKLMOHaNbHOM OTHOLIEHWM aHAaTOMUYECKUX CTPYKTYP.

LLENb UCCNEAOBAHMA

YNyuLieHVe pesyabTaToB XMPYPruieckoi KoppeKLmy Tpasm BK 1
X NOCNeACTBMI MYTEM MCMO/Ib30BaHMA PErvOHApPHO KPOBOCHaBKae-
MOrO KOMM/IEKCa TKaHel npegnaeybs.

MATEPUAN U METOADbI

3a nepwuog, ¢ 2000 no 2020 roapl B OTAENEHUN PEKOHCTPYKTUB-
HO-TNACTUYECKON MUKPOXMPYPrM PecnybanKaHCKOTO Hay4YHOTO LieH-
TPa CepAeYHO-COCYANCTON XMPYprumn (KnuMHuyeckas 6asa Kadeapsl
XUpypruyecknx 6onesHert Ne 2 um. akag,. H.Y. YemaHoBa TagKMKCKOrO
rOCYZlapCTBEHHOrO MEAMLMHCKOTO YHMBEpPCUTETA UM. AByann MBHM
CvHo) 37 nocTpajaBlUMM BbINOJHEHA Nepecajka BacKynapusMpo-
BaHHbIX JIOCKYTOB npeanneyba npu Tpasmax BK n ux nocneacrsmsax.
Cpegav noctpagaswmx 81,1% asuancb avuamm Mmy<ckoro nona, 45,9%
— Aetu B Bo3pacte o 18 net. BospacT naumeHToB Bapbnposan ot 2 go
64 ner, coctasus B cpeaHem 23,916,2 roga. MoBpexaeHne CTPYKTYp

INTRODUCTION

Modernization of production and increased road traffic
injuries over the past two decades have contributed to an in-
crease in the number of severe and multisystem injuries of UL,
which incidence reaches 70% [1, 2]. In addition, the improper
use of modern electrical equipment in the workplace and daily
life often result in multicomponent extremity injury, character-
ized by an extensive soft-tissue defect [3-5]. According to var-
ious authors, concomitant superficial STDs associated with UL
injuries is observed in 7.2-37% of cases [1, 5].

The high incidence of various complications combined
with a grave condition of severe UL injuries leads to the disabili-
ty with rates ranging from 15% to 30% [6-8]. Surgical treatment
of UL injuries and accompanied soft tissue defects is a challeng-
ing issue in reconstructive microsurgery. To date, many of its
aspects remain to be solved [1]. Existing treatments for acute
UL injuries with concomitant soft tissue defect can be limited to
initial surgical debridement, creation of an amputation stump
or leaving the wound open due to shock, the nature of trauma
with crushed nonviable tissues, when the restoration of struc-
tures and the tissue covering of defect is not possible [4, 7].
Despite improving the traditional and widespread application of
modern reconstruction techniques, the treatment outcomes re-
main unpromising. Sometimes it becomes necessary to perform
repeated corrective operations [9].

In most cases, soft tissue defects with injury to the limb’s
underlying structures require adherence to the surgical se-
guence. In some cases, a one-stage restoration is needed, while
in other situations, satisfactory functional outcomes of treat-
ment are achieved by dividing the repair into two or more stag-
es [10-12].

Thus, the steady increase in severe UL injuries and their
consequences requires an integrated approach based on an ap-
propriate repair of both STD and functionally critical anatomical
structures.

PURPOSE OF THE STUDY

Improving the outcomes of surgical correction of UL inju-
ries and their consequences by using a complex of forearm tis-
sues supplied by regional arteries.

METHODS

Between 2000 and 2020, in the Department of Reconstruc-
tive and Plastic Microsurgery of the Republican Center for Car-
diovascular Surgery, serving as a clinical site for the Department
of Surgical Diseases N2 2 named after Academician N.U. Usman-
ov, Avicenna Tajik State Medical University, vascularized fore-
arm grafts were transplanted in 37 patients with UL trauma. The
majority of the patients (81.1%) were males and had a mean
age of 23.9+6.2 years (range 2-64 years); children under 18
years comprised 45.9% of total cases. Injuries to the structures
in the right and left UL occurred in 22 (59.4%) and 15 (40.5%)
patients, respectively.

Among 11 trauma patients with a recent injury, 10 were
admitted within 3-6 hours of injury, and one patient — 72 hours
after injury. In addition, class | shock was noted in one patient
with traumatic soft-tissue defects in the distal forearm.
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npasoit BK umeno mecto y 22 (59,4%), nesoit —y 15 (40,5%) nauu-
€HTOB.

Cpegy 11 noctpagaBLumnx co cexeit Tpasmoi 10 noctynunm B
CPOKM OT 3 A0 6 Yacos, 1 0aMH BonbHOW 0bpaTUaCca cnycTa 72 Yaca oT
MOMEHTA MNoNyYeHUsA TPaBMbl. TPaBMATUUECKUI LWOK | cTeneHn umen
MECTO TO/IbKO Y 0HOTO 6ONBHOIO € TPAaBMATUYECKUM fedEeKTOM TKa-
HeW HUXKHEM 30HbI Npesnneyba.

KorkHO-dacumanbHble nydesble (n=28), noKkTeBsble (N=6) 1 NTOCKYT
Ha OCHOBE 3aJHel MeXKOCTHOM apTepum (n=3) BblAKN UCNONb30BaHbI
B 37 HabntoaeHuax. Cpegy obwero yncna 6onbHbIX TPAHCNAAHTATbI
B 11 (29,7%) HabnoaeHnax 6biav NepecaxkeHbl NPU NOBPEXAEHUN
CTPYKTYP MO HEOT/IOXKHbIM MOKasaHuaM v B 26 (70,3%) cayyasx — npu
NOCNeACTBMAX TPaBMbl. Y BCEX MALMEHTOB MMEN MECTO Pas/IMYHON
NA0WaAM MATKOTKaHble AedeKTbl, KOTopble B 60/NbWMHCTBE CyYaeB
COMPOBOXAaNNUCb NoBpexaeHWeM noanexalnx CHIM, cyxoxunuii u
KocTelt BK.

Cpegy 11 nocTpaaaBLUmX, NOCTYNMBLUMX B SKCTPEHHOM NOPALKE,
MATKOTKaHble AedeKTbl M NOBPEKAEHMA CTPYKTYP NOKAM30BaNNCh B
HUKHEN TpeTu npegnaeyba (n=3), 1afOHHON NOBEPXHOCTU KUCTU C
OXBATOM MNepBOro Mexna/bLEeBOro NPOMEKYTKA M OCHOBHOM panaHru
| nanbua (N=5) ¥ TblNLHOW NOBEPXHOCTU KMCTU C OXBATOM OCHOBHO
dananrn | nanbua (n=3). Y 3 nauuentos, Hapaay ¢ ANT, umena mecto
HEernonHas aMmnyTauus | NanbLa ¢ HapyLWeHWemM KpoBOObpaLLEeHMA OT-
YNEeHEHHOro CermeHTa.

MoBpexaeHWe Ny4eBOI apTepUN OTMEYEHO B 2, apTepUabHbIX
Zyr ¥ NanbLeBbIX apTepuit — B 5, cpeMHHOrO Hepea — B 4 cyyasx.
Mepenom ny4yesolt Koctu ¢ gedektom bonee 3 cMm oTmevancs y og-
Horo 60s1bHOro. MoBpEXAEHMA CYXOXUAUI crmbaTeneit 6o/blioro
W OJVHHbIX NajbLeB MMenuch B 3, pasrubateneit 6onblworo (n=3)
W yKasatenbHoro (n=2) nanbues — B 3 HabnopeHusx. Pasmepsbl ge-
¢dekToB BapbMpoBanu ot 5x2 cm Ao 10x7 cm, B CpesHEM COCTaBNAS
6,5+1,2x4,511,3 cm. CpeaHas naowaab fedekta y 11 601bHbIX cOCTa-
Buna 29,8+0,3 cm.

Mpu nocneactsuax Tpasm BK AMT nmenn mecto Bo BCex cny-
yasx. MocTpagaswme NOCTYNWUAM B pasHble CPOKM Noc/e NnonyyYeHus
TPaBMbl, NEPBUYHASA NMOMOLLb UM bblla OKa3aHa B HECMELMAAU3npPo-
BaHHbIX XMPYPrUYECKMX CTaLLMOHaPpaX Mo MECTY XKUTEeNbCTBa.

Y 21 (80,7%) naumeHTa AedeKTbl pacnonaranacb Ha ypoBHe Ku-
CTV U CONPOBOXAANMCL nospexaeHuem CHIT, KOCTei M CyxoXuani
crubateneit u pasrmbatenei nanbues. Y ocTanbHbIx 5 (19,3%) naum-
eHTOB umen mecto AMNT HUKHeN 30HbI NpeanaeYba C NOBPEXAEHUEM
noktesoro CHIM (n=2), nyueBoi apTepumn (n=2), cpefMHHOrO HepBga
(n=1), cyxoxmnnuit crubatenei Kuct u nanbues (n=3). Paamepsbl ae-
¢dekToB BapbMpoBanu oT 4x2,5 cm go 9,5x7 cm, B cpeiHEM COCTaBAAA
6,311,2x4,910,7 cm. CpeaHwuii pasmep gedeKTa no naoLwaam y aTmx 26
60/1bHbIX cocTasun 29,7+0,3 cm?.

Pasmepbl gedeKta MArKMX TKaHeW 3aBUCENM OT 3TUONOTMYe-
CKMX GaKTOPOB NOBPEXAEHNA N UCXOLA NEPBUYHOM onepaunm. Tak,
06LLIMPHbIA MArKOTKaHbIN aedekT (56 cm?) umen mecTo npv nocnes-
CTBUAX PaH, MONYYEHHbIX B pe3ysbraTte paboTbl Ha 3NEKTPUYECKMX
CTaHKaX M OT OFHECTPeNbHOro OpyXuA. HemanosaxKHylO posb Cbi-
rpan UCXoL NepBUYHONM OMepaLmu, rae HarHOeHWe paHbl B NOCNeo-
nepaLMoHHOM nepuoge (n=2) TakKe NpuUBENO K Pa3BUTUIO 06LWIMP-
Horo ANT (72 cm?).

Mpyn NoKanM3aLMM NOBPEKAEHUA Ha YPOBHE KUCTU (n=21) pa3-
rnbatenbHasn pybuosas KOHTpaKTypa | nanbua c AMNT oTmeyanacb y 6
NaLMEHTOB. Y 3TUX NOCTPaZAaBLUMX UMENACh TPAaBMA CYXOXMAUIA pas-
rMbaTtenen N CyxoXMana MbllLLbl OTBOAMTENS BONbLWOrO NanbLa, U B
2 Cly4asx OAHOMOMEHTHOE NOBPEKAEHUE CYXOKUAWI pasrbaTenei
II-1Il nanbues. MoBpeXaeHWE KOXKHOM BETOUKM IY4EBOTO HEpBa WH-
TpaonepaLynoHHO 6bin10 06HapYKeHO Y 4 NOCTPaAaBLLKX.
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Radial forearm fasciocutaneous (n=28), ulnar (n=6), and
the posterior interosseous artery (PIA) flaps (n=3) were used
in 37 cases. In 11 (29.7%) patients, emergent flap transplanta-
tions were associated with destruction of structures and in 26
(70.3%) patients suffering consequences of trauma. All patients
had STDs of variable sizes, which in most cases were accompa-
nied by damage to the underlying NVBs, tendons and bones of
the UL.

Among 11 patients admitted on an emergency basis, STDs
and damage to structures were localized in the distal forearm
(n=3), the palmar surface of the hand involving the first inter-
digital space and the proximal phalanx of the thumb (n=5) and
the dorsum of the hand involving the proximal phalanx of the
thumb (n=3). In addition, in 3 patients, along with STD, there
was a partial amputation of the thumb with compromised circu-
lation in the detached part.

Injuries to the radial artery, arterial arches and digital ar-
teries and median nerve were noted in 2, 5 and 4 patients, re-
spectively. A radius fracture with a defect of more than 3 cm
was reported in one patient. In 6 cases, injuries to the flexor
tendons of the thumb and ring fingers (n=3), the extensors of
the thumb (n=3), and index fingers (n=2) were presented. The
mean defect size was 6.5+1.2x4.5+1.3 cm (range, 5x2 — 10x7
cm). The mean defect area in 11 patients was 29.8+0.3 cm?.

UL STD occurred in all cases as a consequence of trauma.
The trauma patients were admitted at different time periods
after the injury; non-specialized inpatient care was provided at
the place of residence.

In 21 (80.7%) patients, the defects were located at the lev-
el of the hand and were accompanied by damage to the NVB,
bones and tendons of the flexors and extensors of the fingers.
The remaining 5 (19.3%) patients had STD in the distal forearm
with damage to the ulnar NVB (n=2), radial artery (n=2), median
nerve (n=1), flexor tendons of the hand and fingers (n=3). The
mean defect size was 6.3£1.2x4.9+0.7 cm (4x2.5 — 9.5x7 cm).
The mean defect area in 26 patients was 29.7£0.3 cm?,

The size of the STD depended on the aetiology of injury
and the primary surgery outcomes. Thus, an extensive STD (56
cm?) was observed as a consequence of wounds caused by us-
ing power tools and firearms. In addition, an important role was
played by the outcome of the primary operation, with wound
suppuration in the postoperative period observed in 2 cases re-
sulting in the development of extensive STD (72 cm?).

When the injury was localized at the level of the hand
(n=21), adduction cicatricial contracture of the thumb with STD
was observed in 6 patients. These patients had an injury to the
extensor tendons and the tendon of the abductor thumb mus-
cle, and in 2 cases, simultaneous damage to the extensor ten-
dons of the II-Ill fingers. In addition, intraoperative injury to the
cutaneous branch of the radial nerve was found in 4 patients.

Flexion contracture of the thumb with a soft tissue defect
was observed in 8 patients, 6 of whom had a cicatricial fusion
of the long flexor tendon of the thumb with injury to the digital
nerves.

A defect in the soft tissues of the palm of the hand involv-
ing the first interdigital space and extending to the base of the
proximal phalanges of the II-lll fingers with flexion contracture
of the fingers were found in 3 cases. Among these 3 patients,
symptomatic median nerve injury occurred in 2 patients. In the
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CrnbatenbHas KOHTPaKTypa | nanbLa ¢ MArKOTKaHbIM AedeKTom
6blna BbIABAEHA Y 8 NaLMEHTOB, Y 6 U3 KOTOPbIX bblno pybLoBOE Cpa-
LLEHME CYXOXMAWA LNMHHOTO crnbaTens 6oNbLIoro nasbla ¢ NoBpe-
XAEHWEM ManbLEeBbIX HEPBOB.

[edeKT mArkux TKaHen NafloHM KUCTM C OXBAaTOM MepBoro
MEXNaNbLLEBOro NPOMENKYTKA U NPOCTUPAIOLLMICA A0 OCHOBAHMA OC-
HOBHbIX GanaHr lI-lll nanbues co crmbaTtenbHOW KOHTPAKTYPOI Nasib-
LieB 6bln BbiAB/EH B 3 HabtoaeHUAX. Cpeay 3TUX 3 NaLMEHTOB KMHK-
YeCcKoe NposBeHNEe NOBPEXAEHUA CPEAVHHOIO HEPBA MMENO MECTO
B 2 HabntoaeHWAX. B ocTanbHbIX 4 Cly4anx 0TMeYancs MArKOTKaHbIMN
AedeKT TbI/IbHOM NOBEPXHOCTU KUCTM C pa3BUTUEM pybLOBOW CTA-
TMBAIOLLEN M30NMPOBAHHOW pasrnbaTenbHo KoHTpakTypbl | (n=1) n
coyeTaHHoM KoHTpakTypsl I-lI-lIl (n=3) nanbues KMCTH. Y 2 naumeHToB
M3 3TOM Ke rpynnbl Men mecto aedekrt Il nAcTHoM KocTu. Pasmepbl
ZedekTa KocTelt cocTaBuam 2,5 cM 1 3 cm, COOTBETCTBEHHO. JIOXHbIN
CyCTaB Iy4eBOM KOCTU B HUKHEN TPETU NpeAnaeyba MMen MecTo B 0f-
HOM HabtoaeHNUM.

Cpeay OOMNOSHUTENbHBIX METOA0B AMArHOCTUKM BblM UCMONb-
30BaHbl peHTreHorpadua KocTeil, ynbTpassykosas gonnaeporpadus
(Y3A4r) nanektpoHeipommnorpadus (IHMT). PeHTreHorpadums npu cee-
el TpaBMe Obiia BbiNosHeHa Bcem 11 60/1bHbIM, NPY NOCAEACTBUAX
TpaBmbl — 16 naumeHTam. lMpun 3TOM onpeaenanu xapaktep TPaBmbl,
YpOBEHb NEPEesoMa U COCTOsHWE CYCTaBOB (puc. 1). MpOTAKEHHOCTb
W NOKaNM3aLmMio NOBPEXKAEHNA COCYA0B, CTeNeHb MarucTpasbHOro U
KO/aTepanbHOro KPOBOOOPALLEHNUA KOHEYHOCTH U3y4Yany Npu NOMo-
ww Y3Ar (pwc. 2). SHMT B 0CHOBHOM MCMOAb30BaN NPY NOCNEACTBU-
AX TPAaBMbl, F1e OTMEYAZIUCh KJIMHUYECKUE NPOABIEHNA NOBPEXAEHUA
HEPBHbIX CTBO/IOB (puc. 3). MeToauKy TaKKe WUCMob30Banu B OTAa-
NEHHbIE CPOKM C LIeNbI0 OLLEHKM CTeNEeHW pereHepaLMm BOCCTaHOBNEH-
HbIX HEPBHbIX CTBOJIOB.

B uenom, cpeam 11 naumeHTOB, KOTOPbIE NOCTYNUAN CO CBEXKMU-
MU paHamu, NOBPeXAeHWE CPeSMHHOMO HepBa Obino BbIABAEHO Y 4,
Ny4eBON apTepumn —y 2 U CYXOXUAKI —y 6 nocTpagasiuero. Jekom-
NeHcaLmMa KpoBOOOpalLeHUs OTMeYanach B AByX Habno4eHUAX € OT-
yneHeHMem 60onbLLIOro Nanbua. Y 26 NaLMeHToB, KOTOPbIE MOCTYNUAN
C NOCNEACTBUAMM TPaBMbl KOHEYHOCTU, MOBPEXAEHUA CYXOMMUANM

Puc. 1 PeHmeeHoepagus kucmu: degpopmayus cycmasos 6016020
nanbya Ha hoHe pybyosoli KOHMPaAKMypesI

remaining 4 cases, there was a soft tissue defect in the dorsum
of the hand with isolated adduction cicatricial contracture of
the thumb (n=1) and combined contracture fingers I-lI-lll (n=3).
Two patients from the same group had a defect in the second
metacarpal bone. The size of the bone defect was 2.5 cm and
3 cm, respectively. A pseudarthrosis of the radius in the distal
forearm occurred in 1 patient.

Additional diagnostic methods included a bone x-ray,
Doppler ultrasonography (DUS) and electroneuromyography
(ENMG). X-ray studies for recent trauma were performed in all
11 patients and for remote trauma — in 16 patients. The nature
of the injury, the fracture level, and changes in joints were de-
termined (Fig. 1). The extent and localization of vascular injury
and main and collateral circulation adequacy were evaluated
using DUS (Fig. 2). ENMG was mainly employed in symptomat-
ic nerve trunks injury as a consequence of trauma (Fig. 3). The
technique was also used in the long-term control to evaluate
nerve regeneration of the reconstructed nerve trunks.

In general, among 11 patients admitted with fresh wounds,
damage to the median nerve was detected in 4, the radial artery
—in 2, and tendons —in 6. Decompensation of blood circulation
was noted in two cases with a detachment of the thumb. In 26
patients admitted with the consequences of a limb injury, inju-
ries to tendon occurred in 22, nerve trunks —in 9, and arteries —
in 10 patients. In all cases, the hand blood circulation was com-
pensated because one of the dominant arteries was preserved.

Statistical processing of the results was carried out using
the Statistica 10.0 software (StatSoft Inc., USA). The assessment
of the normality of data was performed by using the Kolmo-
gorov-Smirnov and Shapiro-Wilk tests. Continuous values were
expressed as mean and standard error, and qualitative values
were expressed as absolute values and percentages (%). Paired
comparisons between quantitative groups were performed us-
ing the Mann-Whitney U-test. Differences were considered sta-
tistically significant at p<0.05.

Puc. 2 Y3/I ny4esoli apmepuu nocae apmepuanusayuu

Fig. 1 X-ray of the hand: cicatricial contracture deformity of the
thumb joints

Fig. 2 Radial artery flow by DUS after arterialization
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Puc. 3 o daHHbiM IHMI nposodumocme no cpeduHHoOMy Hepay
cnpasa He peaucmpupyemca

MMeNo MecTo B 22, HepBHbIX CTBONOB — B 9, apTepuii — B 10 Habaoae-
HUAX. Bo Bcex cnyvasx KpoBoobpaLleHWe KUCTU BblIo KOMMNEeHCUPO-
BaHHbIM, T.K. OHa U3 JOMUHAHTHbIX apTepuii bbina coxpaHeHa.
CratucTnyeckas obpaboTka pesynbTaTosB MpoBoAMNach C WUC-
no/sb30BaHWem nporpammbl Statistica 10.0 (StatSoft Inc., USA). Hop-
MafbHOCTb pacnpeaeneHus BbiGOPKM ONpeaensnm no Kputepuam
Konmoroposa-CmupHosa u LLannpo-Yunka. KonmuectBeHHble Benn-
YMHbI OMUCaHbl B BUZAE CPEAHEro 3HAYeHUA U CTaHAAPTHOMN OWIMOKK,
KayeCTBEHHbIE BEIMYMHbI MPEACTaBNEHbI B BUAE abCOMOTHOMO 3Ha-
ueHuA v Jonei (%). NMapHble CPaBHEHUA MEXKAY KONMYECTBEHHBIMU
rpynnamun nposoguancb no U-kputepuio MaHHa-YuTHU. Pasnnuna
CYUTANUCH CTAaTUCTUHECKM 3HAYUMbIMK Npun yposHe p<0,05.

PE3YNbLTATbI U UX OBCYXKOEHUE

OyepéaHOCTb BbINOAHEHMA ONepaLyn, Kak Npu CBEXUX paHax,
TaK M WX MOCNeACTBMAX 3aBMCENa OT XapakTepa nospexgeHua. Mpu

Tabnuya 1 Xapakmep nospemoOeHUs aHAMOMUYECKUX CMPyKmyp
npu ceexceli mpasme u 8udbl ux 80ccmaHosseHuA (n=11)

MNoBpeXKAeHHbIe Konu-
Bua peKoHCTpyKUMKU
CTPYKTYPbI yecTBO
LWos apTepum (1)
JNlyyeBasn aptepusa 2 AyTOBEHO3HaA nNaacTuka
(1)
ApTepun KUCTU N NabLEB 5 PeBackynapusaums (3)
CpeauHHbIN HepB 4 3nuHeBpanbHbIl WOoB (4)
Cyxoxunma rnyboknx -
. LLloB cyxoxunnum
crnbaTtenen nanbLes u 3 o
crubatenen (3)
KNCTK
Cyxoxunusa pasrnbartenei 5 LLlos cyxoxununi
nanbLes U KUCTU pasrubateneit (5)
KoXHo-KoCTHaA naactuka
Mepenom Koctn ¢ o
1 bparmeHTOM Ny4eBoi

A Koctu (1)
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Fig. 3 According to ENMG data, conduction along the median nerve
on the right is not recorded

RESULTS AND DISCUSSION

The sequence of surgical treatment for both fresh and
their consequences depended on the nature of the injury. With
fresh wounds, the general state of the patient was undoubted-
ly of great importance. Among 11 patients who were admitted
with fresh wounds, two patients underwent a two-stage oper-
ation. First, a defect in the soft tissues of the hand, accompa-
nied by a defect in the second metatarsal bone, was covered
with “waste” skin after the tendons repair. Then, on the 5% day,
excision of the wound edges, dermal-bone grafting of the hand
using a vascularized fragment of the radius with the retrograde
flow pedicle was performed. In the second patient, the defect of
the first interdigital space involving the dorsum of the hand on
the 4th day was covered with a reverse radial forearm fasciocu-
taneous flap. The types of reconstructions performed, depend-
ing on the nature of the injury, are shown in the Table 1.

Table 1 The nature of damage to anatomical structures in recent
injury and types of their repair (n=11)

Damaged structures N7 Type of reconstruction
cases
. Arterial suture (1)
Radial artery 2 Autologous vein graft (1)
A.rter|es of the hand and 5 Revascularization (3)
fingers
Median nerve 4 Ep|neu.ra| suture
techniques (4)
Deep flexor tendons of
Do s e [ 3 Flexor tendon suture (3)
Extensor tendons of 5 Extensor tendon suture
fingers and hands techniques (5)
Skin and bone grafting
Defective bone fracture 1 with a fragment of the

radius (1)
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CBEXMX PAHEHUAX, HECOMHEHHO, Ba}KHOE 3Ha4eHWe umeno obluuee co-
cTosHMe noctpagasiuero. Cpeay 11 naumeHTOB, KOTopble NOCTYNUAM
CO CBEXMMM pPaHaMK, B AiBYX HabntofeHWAX bblna NpeanpuHaATa AByX-
3TanHan onepauua. [edeKkT MATKUX TKaHeN KWUCTW, COMPOBOMKAAt-
wmica anedektom Il natoCHEBOM KOCTH, BbIN YKPBIT «yTUABHOWY KOXKeW
nocne NpPoBEAEHWA BOCCTAHOBUTENILHOTO 3Tamna Ha Cyxoxuausax. Ha
5-e cyTKM 6bI10 Npoun3BeAEHO UCCeYeHUe KPaéB PaHbl, KOXKHO-KOCT-
HasA MJacTMKa KUCTM C MCMONb30BaHWEM BaCKY/IAPU3MPOBAHHOTO
¢dparmeHTa Ny4eBOI KOCTU Ha PETPOrPagHOMN HOXKe. Bropomy nauu-
eHTy AedeKT NepBOro MEXNanbLEeBOro MPOMEXKYTKa C NEPEXOLOM Ha
TbI/IbHYH0 NOBEPXHOCTb KUCTU Ha 4-e CyTKU BblN YKPbIT peBEPCUPOBaAH-
HbIM KOMHO-(acLMaibHbIM Jly4eBbIM TPaHCMIAaHTaTOM. Buabl npose-
[EHHbIX PEKOHCTPYKLIMIA B 3aBUCMMOCTU OT XapaKTepa NOBPEXAEHHbIX
TKaHel oTpaeHbl B Tabn. 1.

OfHOMOMEHTHasA onepauua 6bina BbiMO/HeHa 9 MauMeHTam.
MNpu otuneHeHum | nanbua B 2 HAbKOAEHWUAX YAANOCh COXPAHUTb Ma-
NeL, NyTEM peBacKyNApu3aLmmn; OLHOMY NaLMeEHTY, U3-3a becnepcnek-
TUBHOCTU peniaHTaumu, bbina cbopmmrpoBaHa amnyTaLLMOHHAA Kyb-
TA. Bcem 3TUM 60nbHBIM AedeKTbl Ha YpOBHE OCHOBaHMA 60NbLLIOTO
nanbLa M KUCTU BblNM YKPbITbI KOMHO-GAcLMaibHbIM JIy4eBbIM J10-
CKyTOM. TpK1 NOBPEXAEHWUN CPeAUHHOrO HepBea (n=4) 6bin BbINOAHEH
3MNWHEBPANbHbIN LIOB, MPU NMOBPEXAEHWUN IY4EBO apTEPUN B OAHOM
HabnofeHUK bblna NpoBeseHa ayTOBEHO3HAA NAACTUKA, APYromMy na-
LIMEHTY Y4aN0Ch HANOKWUTb LIMPKYAAPHBIA WOB. Bce noBpexaéHHble
CYXOXMAUA BblNM BOCCTAHOB/EHDI, CPEM 5 NoBpeXAEHHbIX apTepu-
afbHbIX AT W NabLEBbIX apTEPUIl PEKOHCTPYKLMA Oblna BbINONHEHA
B8 3 HabnoaeHuAXx. Mocne PeKOHCTPYKLMM NOBPEKAEHHDIX CTPYKTYP B
6 ocTanbHbIX HabaoaeHnax AMNT 6bIM YKPbITbI Iy4EBbIM TOCKYTOM.

Mpu nocneacTBuAX TpaBm (N=26) GbiAM UCNONb30BaHbI: CBO6OS-
HbI KOKHO-hacuManbHbIi Ny4eBoi NOCKYT (nN=3), peBepCUpPOBaHHbI
nydyesoit (n=11), ny4eBoi KOXKHO-PacLUMaNbHO-KOCTHbIN (N=2), NoKTe-
BOW IOCKYT npeanaeybs (N=6) 1 NOCKYT Ha OCHOBE 3afHEN MEXKKOCT-
Hol apTepuu (n=3).

CBOGOAHDIV Ny4EBOW NOCKYT B BUAE ABYX OCTPOBKOB Obin WC-
nonb30BaH Npu aedekTe NaJOHU U TblJIbHOWM NOBEPXHOCTU NEPBOrO
MEXKNaNbLEBOrO NPOMEXKYTKa (n=1) u nagoHu Knctn (n=2). B octane-
HbIX HabNtOAEHMAX ObIIM UCNONBb30BaHbI IY4EBOM, NOKTEBOW U 3aHUI
MEKKOCTHbIW TPaHCMIaHTaTbl NpK AedeKTax HUXKHel 30Hbl Npeane-
ubA (n=5) v KncTM (n=18) Ha peBepPCUPOBAHHON COCYLMCTON HOXKKE.

MpW NAaHMPOBaHWKM OMEPATHBHBIX BMELLATENbCTB B HO/bLUMH-
CTBE CNy4aeB MNpeanoyYTeHWEe OTAABaNOCb OAHOSTAMHLIM PEKOH-

Puc. 4 [lehekm msazkux mKkaHell KUCMU U Nepeoeo Mexnasbyesoo
npomexcymka nesoli kucmu

Fig. 4 Soft tissues defect of the hand and the first interdigital space
of the left hand

The one-stage repair was performed on 9 patients. With
the detachment of the thumb in 2 cases, it was possible to save
the finger by revascularization; in one patient, due to the futility
of replantation, an amputation stump was created. In all these
patients, defects at the base of the thumb and hand were cov-
ered with a radial forearm fasciocutaneous flap. In case of dam-
age to the median nerve (n=4), and the epineural suture was
performed, in case of damage to the radial artery, Autologous
vein grafting was performed in one case, and a circular suture
was applied in another patient. All damaged tendons were re-
paired; among 5 damaged arterial arches and digital arteries,
reconstruction was performed in 3 cases. After reconstruction
of the damaged structures, in 6 other patients, STD was covered
with a radial flap.

For the consequences of trauma (n=26), the following
were used: fasciocutaneous radial forearm free flap (n=3), the
reverse radial forearm flap (n=11), radial fasciocutaneous and
bone (n=2), ulnar forearm fasciocutaneous flap (n=6) and the
posterior interosseous artery flap (n=3).

A free radial flap composed of two islands was used to
repair a defect in the palm and dorsum of the first interdigital
space (n=1) and palm (n=2). In the rest of the cases, radial, ul-
nar, and posterior interosseous grafts were used for defects in
the distal forearm (n=5) and hand (n=18) with a reverse vascular
pedicle.

In most cases, when planning surgical interventions, pref-
erence was given to one-stage reconstructions (n=23), while
more complex situations required the division of the recon-
struction into two stages (n=3). In all cases, a two-stage repair
was performed for a defect in the distal forearm and palm in-
volving the first interdigital space and the dorsum of the hand.
The choice of repair techniques depended on the initial severity
of the injury and the lack of local options (Fig. 4). The surgery’s
increased extent was due to the integumentary tissues’ defi-
ciency secondary to cicatricial changes in the affected area after
the contracture repair (Fig. 5).

In such situations, we developed a technique consisting of
splitting the reversed radial flap into two parts and separating
the skin on individual perforating vessels to properly form the
interdigital space (RT Patent No. TJ 1164, 2020) [13] (Fig. 6, 7).

Puc. 5 O6pasosaHue degpekma nocse ycmpaHeHuUs KOHMPAKmMypsl

Fig. 5 Defect formation after contracture repair
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Puc. 6 Bud nesol kucmu 8 bauxcaliuem nocieonepayuoHHOM
nepuode nocse yKpbIMus MoOenUPOBAHHbIM 08YXOCMPOBKOBbIM
/1y4eBbIM 10CKYMOoMm

Fig. 6 View of the left hand in the immediate postoperative period
after grafting with a radial flap with a double skin island

CTpyKumam (n=23), Toraa Kak 6onee cnoxHble cuTyaumm Tpebosanu
pasfeneHuns onepauuy Ha aga stana (n=3). Bce cnyyam AByxaTanHoum
KOppeKLuu Bblnn BbINOAHEHBI NPY AedeKTe HUKHEN 30HbI U fafo-
HUW KMUCTU C OXBATOM | MeXKNasibLLIEBOTO MPOMENKYTKA U NEPEXOLOM Ha
TbI/IbHYIO MOBEPXHOCTb KUCTWU. BbI6Op JaHHOWM TaKTUKWU 3aBucen OT
UCXOOHOMN TAXKECTU MOBPEKAEHUA U OTCYTCTBUA MECTHOTO NaacTuye-
CcKoro pecypca (puc. 4). PacwupeHne o6bEMa PEKOHCTPYKLMK Bbino
00ycnoBneHo HannuMem pybuLoBoro geduumTa NMOKPOBHLIX TKAHEN
NopaKEHHOW 061acTV Nocne yCTpaHeHUA KOHTPAKTYpbI (puc. 5).

B nogobHbIX cuTyaumax Hamu Obina paspaboTaHa MeTOAWKa,
CYTb KOTOPOM 3aK/H04anach B PacLLenieHn peBepcMpoBaHHONO Jly-
YeBOro /IOCKYTa Ha [Be YacTu C pasfeNeHMeM KOXKWU Ha OTAEeNbHbIX
neppopaHTHbIX COCyaax ANA afeKBaTHOrO GOPMUPOBAHUA MEKMab-
LLeBOrO MPOMENKYTKA, Ha KOTOpbI noayyeH MateHT PT Ne T) 1164 ot
05.06.2020 [13] (puc. 6, 7).

B Hawwx HabnoaeHUAX 06bEM BbIKPOEHHOIO IOCKYTa Bbin 40-
CTATO4HBIM A9 BOCTIONHEHWA AebULMTA MATKWX TKAHEW, U pesynbTa-
Tbl YAOBNETBOPAAM B NOC/EAYIOLLEM MALMEHTOB NINLLIb NOC/IE PEKOH-
CTPYKLMU NOBPEXKAEHHDIX MOANEKALLMX CTPYKTYP.

MNpu ycTpaHeHUn AedeKToB HUKHEN 30HbI MPEANIEYbA U KUCTH,
COMPOBOMKAAIOLLMXCA TAMKENON KOHTPAKTYPOIi KUCTH, UCMONb30BaHME

Puc. 8 [lechpekm ¢ pazubamensHol KoHMpakmypol 607bwo2o
naneya

Fig. 8 Defect with flexion contracture of the thumb
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Puc. 7 CocmosaHue Kucmu Yepes 4 mecaua

Fig. 7 Hand appearance after 4 months

In our study, the three-dimensional size of the cut-out flap
was sufficient to compensate for the soft tissue deficit. Subse-
quently, patients were satisfied with results only after recon-
struction of the injured underlying structures.

When repairing defects in the distal forearm and hand,
accompanied by severe hand contracture, the use of a vascula-
rised radial flap with a sufficient amount of soft tissue is consid-
ered the most suitable repair option [14]. In addition, the flap’s
reliability in achieving good aesthetic and functional outcomes
subsequently justifies its application [15].

One-stage repairs were performed under relatively favour-
able local conditions and the limited extent of the underlying
damaged structures repair of the limb [9]. In the presence of
a soft tissue defect accompanied by an extension contracture
of the thumb (Fig. 8), there were limited options for local plas-
tic defect correction and autologous tissue repair. Defects in all
cases were accompanied by osteoarticular changes in the finger
joints (Fig. 9).

Covering the defect with a radial forearm fasciocutaneous
flap with the reconstruction of the underlying damaged struc-

Puc. 9 KocmHo-CycmagHbie U3MeHeHUsA Npu peHmaeHoepagpuu

Fig. 9 Osteoarticular changes on the X-ray
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KPOBOCHabaemoro Jly4eBOro /IOCKyTa C AOCTAaTOYHbIM pPe3epBOM
MATKOTKAHOTO MOKPOBa CYMUTAETCA Hanbosiee ONTUMAbHBIM BapUaH-
TOM KoppeKumuu [14]. HaaéXHoCTb N0CKyTa B NaHe fOCTUKEHUA 3CTe-
TUYECKMX M DYHKLMOHANbHbIX PE3yNbTaToB B MOC/AEAYIOLEM ONpas-
[OblBaeT ero ucnonb3osaHue [15].

OpHO3TanHble onepaLymu BbIMOSHANMUCH NPU OTHOCUTENbHO bna-
FONPUATHBIX MECTHbIX YCNIOBUAX M HEOONbLLIOM OOBEME PEKOHCTPYK-
UMM Noanexaluyx MoBPexAEHHbIX CTPYKTYP KoHedHocTu [9]. Mpu
Ha/IM4YMKM MATKOTKAHOTO fiedeKTa, CONpoBOXKAatoLerocsa pasrnbaresb-
HOW KOHTPAKTYpOIi | nanbua (puc. 8), BO3MOKHOCTM MECTHO-NTACTUYE-
CKOM KoppeKuumn fedeKTa U ayTofepMOonaacTUku Bbiiv OrpaHuYeHbl.
[LedeKTbl BO BCex Cyyanx CONPOBOMXKAACL KOCTHO-CYCTaBHbIMU U3-
MEHEHUAMM B CycTaBax Nanbua (puc. 9).

YKpbiThe fedeKTa NyyeBbIM KOKHO-haCLMaNbHBIM JIOCKYTOM C
PEKOHCTPYKLUMEN NoANexKalyx NoBpeXAEHHbIX CTPYKTYP CYMTANOCh
ONTUMaNbHbIM PeLleHneM AaHHOM Npobnemsl [4, 16]. CxemaTnyeckoe
n306paxkeHne BbIKPAMBAHMA JIOCKYTa M PE3yNbTaT XMPYPruyeckom
KOpPeKLMM yKazaHbl Ha puc. 10 n 11.

NHPopmauma no oAHOMOMEHTHBIM PEKOHCTPYKLMAM MOBPEK-
AEHHBIX CTPYKTYP NaLmMeHTam ¢ NOCAeACTBUAMM TPAaBM NPeACTaB/eHa
B Tabn. 2.

PEKOHCTPYKTUBHBI 3Tan Ha NOBPEXAEHHbIX aHATOMO-PYHKLMO-
Ha/IbHbIX CTPYKTYpax BKAOYaN GOPMMPOBAHME 3MMHEBPA/ILHOTO LIBA

Puc. 10 Cxema 8bIKpQUBAHUA /1y4€8020 PesepCcupo8aHHO20 10CKYymMa

tures was considered the optimal solution to this problem [4,
16]. A schematic representation of flap cutting and the surgical
correction outcome are shown in Fig. 10 and 11.

Data on the one-stage reconstruction of damaged struc-
tures in patients with the consequences of trauma is presented
in Table 2.

The reconstruction of the damaged anatomical and func-
tional structures involves repair with an epineural suture for
the median nerve damage (n=3), neurolysis (n=1), suture of the
cutaneous branch of the radial nerve (n=3); a one-stage resto-
ration of all damaged tendons was also performed (n=15). In
addition, a complex type of flaps was used in the presence of a
bone defect, including a fragment of the radius (n=3).

In the immediate postoperative period, acute vascular
compromise in the reversed radial flap was observed in 2 (5.4%)
patients. In both cases, DUS was used, and an urgent oper-
ation was undertaken. Removal of the hematoma in one case
and loosening of sutures in the area of flap pedicle reversion
in another resulted in successful outcomes [17]. Acute vascular
compromise of the transplanted tissue complex is considered
a formidable complication. In some studies, the authors report
that the incidence of necrosis varies from 5 to 20% [18, 19]. Ac-

Puc. 11 Pe3ynbmam mpaHCcno3uyuu A0CKyma

Fig. 10 Schematic drawing demonstrating cutting out a reverse radial
flap

Tabauya 2 Xapakmep nospexcoeHus GHaMoMUYECKUX CMPYKMyp npu
nocnedcmeusx nospexcoeHuli BK u 8udel ux 8occmaHosneHus (n=26)

Fig. 11 Flap transposition outcome

Table 2 The nature of the injury to anatomical structures as a
consequence of UL trauma and types of their restoration (n=26)

Number
of cases

Type of reconstruction

Radial artery 2 Arterial suture (1)
Ulnar NVB
e > reconstruction (3)
Epineural suture
Median nerve 4 techniques (2)

Neurolysis (2)

MNMoBpeKaEHHbIE Konunue- | TR T
CTPYKTYpbI CTBO
JlyyeBan apTepun 2 LWos apTepuu (1)

o BoccTaHOB/IEHWE IOKTEBOTO
JNokTtesoi CHIM 5 CHI (3)
CpeauHHbIN HepB 4 3““?5::;;:;”(;03 (2)
ﬁ;i:?;i?:sa 4 dNMHEeBPaNbHbIN WOB (3)
Cyxoxkunnma rnybokux LLloB cyxoxunmi
crubateneit nanbLes 7 crubareneii (6)

N KUCTU TeHonus (1)
CyxoxKunus pasrnbare- 3 LLlos cyxoxunui
Nel NanbLEeB U KNCTU pasrubateneit (8)
KOXXHO-KOCTHas naacTuKka
JedeKT Koctn 3 dparmeHTOM

nyyesoit Koctu (1)

Cutaneous branch of
the radial nerve

Deep flexor tendons of
the fingers and hand

Extensor tendons of
fingers and hands

Bone defect

Epineural suture
techniques (3)
Flexor tendon suture (6)
Tenolysis (1)
Extensor tendon suture
techniques (8)

Skin and bone grafting
with a fragment of the
radius (1)
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npv NOBPEXAEHUM cpeanHHoro (n=3), HeBpoin3 (n=1), OB KOXHOW
BETBM Jy4€BOTO Hepsa (N=3); Takke BblN0 BbINOHEHO OLHO3TaNHOE
BOCCTaHOB/IEHME BCEX MOBPEMAEHHbIX CyXOXmanii (n=15). Mpn Hanu-
UMM KoCTHOTO AedeKTa BblM UCMOb30BaHbI CIOKHOCOCTAaBHbIE J10-
CKYTbl, BK/IOYAIOLLME YYACTOK NIy4eBOM KOCTH (n=3).

B 6avkaliiem nocseonepaLyoHHOM NEPUOAE OCTPOE Hapylue-
HUe KpoBOoObpaLLeHNs PeBEPCUPOBAHHOIO Jly4EBOrO JIOCKYTa UMENO
MeCTO B 2 HabntoaeHunAX, YTo cocTaBuno 5,4%. B oboux HabnoaeHUax
6blna ncnonbsosaHa Y3AN, v npeanpuHMManach HEOT/I0KHasA onepa-
umsA. CaHauWa remaTtombl B OAHOM Hab/lOAEHUM M pasrpy3Ka LIBOB
B 30HE PEBEPCUM HOXKKM NOCKYTa B ApYrom, npueenu K ycnexy [17].
OcTpoe HapyLueHWe KpoBOOOPALLEHWUA NMEPeCaKeHHOro KOMMIEeKCa
TKaHEeN CYMTAETCA rPO3HbIM OC/NOKHEHUEM, U B HEKOTOPbIX paboTtax
aBTOPbl OTMEYAIOT, YTO YacToTa HEKPO3a BapbupyeT oT 5 go 20% [18,
19], B ApyrMx — NPUBOAUTCA, UTO, B CBA3M C OC/IOKHEHNAMM, B 6-25%
C/ly4aeB NOCKYTbI NOABEPratoTcA NOBTOPHOMN pesu3sum [20]. B oTHowwe-
HUM NPUKMBAEHUA NOCKYTOB HEKOTOPble aBTOPbI YTBEPHKAAKOT, YTO
NPUXMB/IEHWE NEpecaXKeHHOTO KOMMEKCa TKaHel Konebnetcs B npe-
aenax o1 90 go 98% [12, 21].

B oTganéHHOM nepwvose pesynbTaThl OblnM NPOCIEKEHDI Y BCEX
NaumneHToB B CPOKM OT 6 mecaues Ao 5 net. Kputepmamu yaosneTso-
PUTENbHbIX PE3yNbTaToOB CYMTAUCL BOCCTAHOBAEHUE GYHKLMM KUCTU
B BMAE rpybbiX M TOHKMX BMAOB 3axBaTa, BOCCTAHOB/IEHWE MPOTEK-
TUBHOW YyBCTBUTENbHOCTM NOCAE BOCCTAHOB/IEHWA HEPBOB, YAOB-
NEeTBOPEHHOCTb MaUMeHTa 3CTETUYECKUM BMAOM KUCTU M NanbLEB U
OTCYTCTBUE NPO6EM CO CTOPOHBI OHOPCKOM 30HbI. MONOKUTENBHDI-
Mu IHMT pesynsTaTamun Npu SUHAMUYECKOM KOHTPO/IE NOKasaTenen
CYUTAIUCb BOCCTAHOBNEHME CKOPOCTU NPOBEAEHNA MMMYAbCa NO ABW-
raTesbHbIM U YyBCTBUTENbHLIM BONOKHAM. TaK y 4 NaLMeHToB, KOTO-
pbim 6b1710 NPOBEAEHO 3NVMHEBPANbHOE BOCCTAHOB/IEHWE CPEANHHOIO
HepBa B HEOT/IOXKHOM MOPAAKE C YKPbITUEM AedeKTa JI0CKYTOM, CKO-
pOCTb NPOBEAEHMA MMMNY/IbCa NO ABUraTe/IbHbIM BONOKHAM JOCTUrana
B cpeaHem 80 42,611,2 m/c No CpaBHEHMIO CO 340POBOM CTOPOHOIA
55,2+1,6 M/C YTO ABAAETCA ONTUMANbHLIM PE3YNLTATOM, MPU 3TOM He
6b1710 NPEANOCHINIOK ANA PA3BUTUA AeHepBaLMOHHOM aTpoduu. Mpo-
BOAMMOCTb MO ABUraTeNIbHbIM BOJIOKHAM CpeauHHoro (n=4) n nokte-
BOro (n=5) HepBOB y NALMEHTOB C NOCNEACTBUAMM TPaBM COCTaBWUA B
cpeaHem 39,310,8 no cpeamHHomy 1 41,4+1,2 m/c no NOKTEBOMY MO
CpaBHEHMIO CO 340POBOM CTOpPOHOM — 56,1+1,8 m/c 1 59,5t1,3 m/c,
COOTBETCTBEHHO, YTO NOATBEPXAAET NPEUMYLLLECTBO BOCCTAHOBNEHNA
LLeI0CTHOCTM HepBa B OCTPOM Nepuoge. KonnyectseHHble nokasatenu
Y3l nocne sKCTPEHHOW apTepUanbHOM PeBACKYNAPU3aLMK y4eBON
apTepuu (N=2) 1 NNAHOBOW PEBACKYNAPM3aLMM Ny4eBOW (N=2) 1 NOK-
TeBoM (n=5) apTepuit BbIM CONOCTaBMMbI C HOPMasIbHbIMM MOKa3a-
TenAMM, cocTaBnAn B cpeaHem 34,2114 cm/c (nyyesan apTtepua) u
35,1%1,7 cm/c (nokTtesas apTepus). Mpu nposeaeHUn gonnaeporpa-
duryeckoro nccnenoBaHUA B NepecaKeHHbIX TOCKYTax CKOPOCTb KpPo-
BOTOKa COOTBETCTBOBaNa HOPMasIbHbIM NoKa3aTenam. B oTaanéHHble
CPOKM Mocne onepauum HeobXoAMMOCTU MPUMEHEHUA MOBTOPHbIX
KOPPUTMPYIOLLMX BMELLATENbCTB He OblNo, pesy/ibTaTbl PEKOHCTPYK-
unn nospexaéHHbix CHI, B €BA3W C AMUCTaNbHbIM YPOBHEM Moparke-
HUA, BbINV YA0BNETBOPUTENBHBIMM.

3AKNIOYEHUE

Xvipypruyeckas KoppekumMs TpaBM U UX NMOCNEACTBUI ABASET-
CA CNOXHOWM 3afla4ell PEKOHCTPYKTUBHOM xupyprum BK. Mpobrema
TpebyeT OAHOBPEMEHHOTO peLUeHMa ABYX 3aJaY, TaKUX Kak dopmu-
pOBaHWE MOJIHOLEHHOTO KOXHOTO MOKPOBAa WM PEKOHCTPYKLMA no-
BpexAEHHbIX CHIT, cyxoxuamii u Kocteid. Bbibop o4epéaHOCTU Bbl-
MOMHEHMA ONepaLyn BO MHOFOM 3aBMCUT OT JIOKaNu3aLmm aedekTa,
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cording to other authors, in 6-25% of cases, the flaps are revised
due to complications [20]. Regarding flaps engraftment, some
authors claim that the engraftment of the transplanted tissue
complex ranges from 90 to 98% [12, 21].

The long-term results were traced in all patients for the
period between 6 months and 5 years. The criteria for satis-
factory outcomes were the restoration of hand function in the
form of rough and precision types of gripping, restoration of
sensitivity after nerve repair surgery, patient satisfaction with
the aesthetic appearance of the hand and fingers, and the ab-
sence of donor area complications. ENMG with dynamic anal-
ysis of indicators were classified as positive when restoring the
conduction speed of the electrical impulse along the motor
and sensory fibres were achieved. Thus, in 4 patients who un-
derwent an urgent epineural repair of the median nerve with
the defect covered with a flap, the speed of impulse conduc-
tion along the motor fibres reached an average of 42.6+1.2 m/s
compared to the healthy side 55.2+1.6 m/s which was a satis-
factory result. At the same time, there were no predispositions
for the development of denervation atrophy. The conductivity
of the motor fibres of the median (n=4) and ulnar (n=5) nerves
in patients with sequelae of traumatic injury averaged 39.310.8
m/s along the median and 41.4+1.2 m/s along the ulnar com-
pared with the healthy side — 56.1+1.8 m/s and 59.5+1.3 m/s,
respectively, which confirms the advantage of restoring the in-
tegrity of the nerve in the acute period. The quantitative indi-
cators of DUS after emergent arterial revascularization of the
radial artery (n=2) and planned revascularization of the radial
(n=2) and ulnar (n=5) arteries were comparable to normal val-
ues, averaging 34.2+1.4 cm/s and 35.1+1.7 cm/s, in radial and
ulnar arteries, respectively. The blood flow velocity correspond-
ed to normal values when performing a DUS examination in the
transplanted flaps. In the long-term postoperative period, there
was no need for repeated corrective interventions as the recon-
struction results of damaged NVBs, due to the distal level of the
injury, were satisfactory.

CONCLUSION

Surgical correction of injuries and their consequences is a
challenging task of UL reconstructive surgery. The problem re-
quires the simultaneous solution of two issues: forming a func-
tional skin integument and reconstructing damaged NVB, ten-
dons, and bones. The selection of surgical sequence primarily
depends on the localization of the defect, the state of the tis-
sues of the recipient area and the nature of the damage to the
underlying anatomical structures of the limb. Obtaining optimal
aesthetic and functional outcomes is achieved by using an ad-
equate type of reconstruction, and delayed diagnosis of acute
vascular compromise in the transplanted tissue complex reduce
to nothing good reconstruction results.
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