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Llenb: ynyyiweHne pesynbTaToB XMPYPrUYeckoro IeHeHUs TAXKENbIX KOHTPaKTYp, Aepopmauuil u fedeKToB NOKPOBHbBIX TKAHEN HUXKHEN KOHEYHOCTU
(HK) npumeHeHMEeM ONTUYECKOTO YBENMYEHUA U NPELIUNOHHOW TEXHUKM.

Martepuan u meTtoAbl: XMpPypruyeckan KOpPEKLMA TAKENbIX KOHTPAKTYp, AedpopmaLmil U MArKOTKaHbIX AedekTos HK 6bina BbinosHeHa 54 naumeHTam
C NocneAcTBUAMM TPaBM. KOHTPAKTYpbl CONPOBOXAANNUCH NPOTAXKEHHBIMM PY6LOBbIMU AedopmaLmammu u aedektammu markmx TkaHelt HK, u B 60n1b-
LMHCTBe cnyyaes (39) naTonorusa BcTpeyanach y Aeteit. MpeBanupyroLLyMmU 3TUONOTUYECKUMM GaKTOPaMU NOBPEXAEHUSA ABUINCD KUNAYEHAA BOAA
1 packanéHHoe macno.

Pesynbrathl: B 29 (53,7%) HabnogeHMAX C LEe/blo YCTPAHeHUA KOHTPaKTYpbl U edopmMaLivm NanbLes M CTOMbl Bbliv UCMOIb30BaHbl Pa3HOBUAHOCTM
BAPWAHTOB Z-NNacTUKK. MpU TAXKENBIX CTEMEHAX NATONOTMU U MPOTAKEHHbIX PYOLOBLIX AedopMaLmax 6blaM BbINONHEHbI HECTAaHAAPTHbIE CNOCOObI,
0CTaToYHble AePeKTbl YKPbIBANUCH KOXKHBIMU TPaHCNaHTaTaMu. ONTUYECKoe yBeNMYEHME C NPELM3NOHHOM TEXHUKOM cCnocobCTBoBanv afeKBaTHOM
MOBMAN3ALUMN KOKHO-ACLMANBHBIX NOCKYTOB, BbICBOBOXKAEHMIO COCYAUCTO-HepBHOroO nyyka (CHM). YnbTpassykosasa gonnaeporpadms (Y34r) no-
3BO/IUNIA BbIABUTb 3aBUCMMOCTb CTEMEHW HApYLIEHWA KPOBOObpaLLeHWA NoBpexAEHHON HK OT AaBHOCTU TpaBMbl, CTEMEHU TANKECTU KOHTPAKTYpbI,
a TaKXKe naowWwaan u rybuHbl NOpPaXeHNA MAFKOTKAHOro NOKpoBa. Pa3BuTHe paHeBbIX THOMHO-BOCMANUTE/NbHbIX OC/IOKHEHUIA UMENO MecTo B 3 U
YaCTUUHbBIN HEKPO3 BePXYLUEK KOXHO-dacLMabHbIX 10CKYTOB — B 5 HabtoaeHMAX.

3aKnloueHue: CoYeTaHHbIN XapaKkTep NOBPEXKAEHMA, MPOTAXKEHHOCTb NOPAXKEHUA TPEOYIOT aleKBAaTHOW OLLEHKM UCXOAHOM CTENEHU TAXKECTU MOBPEK-
[€HUA, UCMONb30BaHMA AONONHUTENbHbIX METOAO0B AMArHOCTUKM, BbIGOpa ONTUMaNbHOMO METoZa PEKOHCTPYKLMK. [IpUMeHEHWEe ONTUYECKOro yBe-
JINYEHUA U MPELM3NOHHON TEXHUKM NO3BO/AET BbIMONHUTL ONTUMA/IbHYIO MOBUAM3ALMIO KOXKHO-dACLMabHbIX JIOCKYTOB C COXPAHEHUEM UX KpO-
BOCHabKeHWUs, OCyLLLEeCTBUTb afleKBaTHYO Mobunvsaumio u gekomnpeccuto CHI, Tem cambiM NpesoTBPALLANA ATPOTEHHOE NOBPEXAEHWUE NOCNEAHMUX.
KntoueBble c10Ba: HUMHAA KOHEYHOCMb, 0#(02, KOHMPAKmMypa, degpopmayus, dechekm MoKPosHbIX MKaHel, MecmHo-naacmu4yeckue onepayuu.

Ona uutupoBaHua: Manvkos MX, [laBnatos AA, [xkoHoHoB A, Xaigapos MM, Maxmaakynosa HA, Kapum-3age [. KoppeKuus TAKENbIX py6LIOBbIX KOH-
TPaKTYp 1 AedOpPMaLMIt HUKHNX KOHEYHOCTeN. BecmHuk AsuyeHHbl. 2023;25(2):260-70. https://doi.org/10.25005/2074-0581-2023-25-2-260-270

REPAIR OF SEVERE POST-BURN CICATRICIAL CONTRACTURES AND
DEFORMATIONS OF THE LOWER LIMB

M.KH. MALIKOV!, A.A. DAVLATOV? D.D. DZHONONOV? M.M. KHAYDAROV?, N.A. MAKHMADKULOVA?,
G.D. KARIM-ZADE!

1 Department of Surgical Diseases Ne 2 named after Academician N.U. Usmanov, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
2 Department of Reconstructive and Plastic Microsurgery, Republican Scientific Center for Cardiovascular Surgery, Dushanbe, Republic of Tajikistan

3 Department of Topographic Anatomy and Operative Surgery, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To improve the outcomes of surgical treatment of severe contractures, deformities, and lower limb (LL) soft tissue defects using optical
magnification and precision techniques.

Methods: 54 patients with sequelae of traumatic injury underwent surgical repair of severe contractures, deformities, and soft tissue defects of the
LL. Contractures were accompanied by extended cicatricial deformities and soft tissue defects of the LL. Traumatic injuries often lead to sequelae in
children, as observed in 39 patients. The leading causes of burn injuries were boiling water and hot oil.

Results: Various types of Z-plasty were used in 29 (53.7%) cases to correct contracture and toe and foot deformities. Tailored surgeries were performed
for severe injuries and extended cicatricial deformities with residual defects covered with skin grafts. Optical magnification with precision technique
contributed to adequately mobilizing the fasciocutaneous flaps and the neurovascular bundle (NVB) release. By using ultrasonic dopplerography
(USDG), it was possible to determine how the degree circulatory disorders in the affected LL is dependent on the duration between injury and
presentation at our center, the severity of the contracture, and the size and depth of the soft tissue damage. Purulent wound infection and superficial
partial necrosis of the fasciocutaneous flaps occurred in 3 and 5 patients, respectively.

Conclusion: In managing concomitant injuries, including assessing their extent, appropriately evaluating the initial severity of the trauma is essential.
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The evaluation requires using additional diagnostic methods and selecting the optimal reconstruction method. Optical magnification and precision
techniques enable the effective mobilizing of fasciocutaneous flaps while preserving their blood supply. This leads to adequate mobilization and
decompression of the NVB, effectively preventing NVB iatrogenic damage.
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BBEAEHME

TeHAEHUMA K YBENMYEHMIO YACTOTbl MOCTTPABMATUYECKUX KOH-
TpaKTyp, Aedopmaumin n aedektTos NOKPOBHbIX TKaHel HK B nocnea-
HUWe rofibl CBA3aHa C POCTOM JOPOMHO-TPAHCMOPTHbIX MPOUCLLIECTBUI,
MoZepHM3aumel nponssoacTea [1]. YKkazaHHble TPaBMbl, @ TaKKe U
6bITOBblE TPaBMbl 3a4acTyl0 HOCAT TAXKENbIA COYETaHHbIN XapaKTep
[2]. Hepeako ockonbyaTble NePenoMbl KOCTEW FoNIeHN U CTOMbI CONPO-
BOMAAOTCA NOBPEXKAEHNEM MATKMX TKaHe, CHI ¢ Taxénbimm acTeTH-
YECKUMM U QYHKLMOHANbHBIMK NocneacTauamu [3].

M3 nutepaTypHbix COOBLUEHMI BbITEKAET, YTO, B 3aBUCMMOCTU
OT BMAQA TPAaBMUPYIOLLErO areHTa, KOHTPAKTYpbl U AepopmaLim, Kak
MCXOA, TPaBMbl, HOCAT TAXENbIN XapaKTep, a CONyTCTBYIOWMIA AedeKT
MOKPOBHbIX TKAHEN HAMHOTO ycyrybnseT TAXecTb nospexaeHus. Mo
JaHHBIM HEeKOTOpbIX UccnesoBaTeneil, B 68% cnyvaax fedekTbl no-
KPOBHbIX TKaHel pa3BMBAOTCA B pe3ynbTaTe BO3AEMCTBUA BbICOKO3-
HepreTM4yeckoro TpaBMMpYoLLLEro areHTa, npuuém y 70% noctpasaas-
LUMX NOBPEKAEHWNE IOKAIM3YETCA Ha YPOBHE HUXKHEN TPETU FToNeHN U
ctonbl [4-6]. B apyrux paboTax yKkasbigaetcs, 4to 8 40% cnyyaeB KOH-
TpaKkTypbl U aedopmaummn HK ¢ MArKOTKaHbIMK fedeKTamu ABAAKOTCA
nocNeACTBUEM OXOra, HE3aBUCUMO OT ero FMybuHbl [7-9], B peakumx
€o0bLLEHMAX ONMCbIBaOTCA cydaun amnyTaumm HK BcneacTaue oxo-
ra [10]. Mo AaHHbIM HEKOTOPbIX aBTOPOB, COYETaHME NOCIEOMHKOTOBbIX
KOHTPaKTYp 1 AedopmaLmii ¢ aedbeKTaMu NOKPOBHbIX TKaHe Habo-
Aaetca ot 30 5o 57% cayyaes [11, 12].

Mocneacteua Tpasm HK, KoTopble HEPeAKO HOCAT COYETaHHbIM
XapaKTep, OCTaloTCA OLHOW U3 CNOMHBIX U A0 KOHLQ He peLuéHHbIX
npobnem coBpemeHHOW PEKOHCTPYKTUBHON MUKPOXMPYPrM 1 Tpas-
matonorum. Matonorua Tpebyet afieKBaTHOM OLEHKU CTEMEHMU TAXe-
CTV MOBPEXAEHMA U Bbi6OPa ONTUManbHoro cnocoba neyexus [13].
JocTvKeHne yoOBNETBOPUTENbHBIX GYHKLMOHANbHBIX W 3cTeTUYe-
CKUX PEe3yNbTaToB HaNPAMYH 33aBUCUT OT MPUMEHEHMA MO3TaMHbIX
1, NOPOIO, MHOTOYACOBbIX M CNOMHbIX BUAOB PEKOHCTPYKUMK [14].
Yeyrybnsatowmm ¢aktopom nofobHbIX NOBPENAEHWI ABAAETCA 0f-
HoBpemeHHoe nospexaeHne CHIM. CnoxHocTW, BO3HMKalowWwme B
xoze Bblbopa TOro UAKM MHOTO BMAA OMEpPaLyn, BO MHOTOM CBA3aHbI
C COCTOAHMEM MArucTpasbHoOW apTepuanbHoi cetu. Mcnonb3osaHue
Y3ArI n, B page cny4aes, MHBA3UBHbIX METOAOB ANArHOCTUKN, HapAay
C OLEHKOI cTeneHn KpoBoobpaLLeHUA NOBPEXAEHHON KOHEUHOCTH,
onpeaenatoT Bbibop meToza onepauuu [15, 16].

OrpaHuyeHHas BO3MOXHOCTb MECTHO-NNACTUYECKOro pecypca,
OTHOCUTE/IbHO Masble NMOKa3aHUA K UCMOb30BAHUIO KOXKHOO TPaHC-
nAaHTaTa AUKTYIOT He06X0AMMOCTb NPUMeEHEHNA cBOBOAHbIX BaCKy-
NAPU3NPOBAHHbBIX TPAHCM/IAHTATOB, MOKA3aHWUA K MX MPUMEHEHUIO
BM/IOTHYO 3aBUCAT OT COCTOAHMA aHTMOAPXUTEKTOHUKN KOHEYHOCTY.

Takum 06pa3om, aHaNU3 NUTePaTypbl NOKa3blBaET, YTO MOCT-
TpaBMaTUYECKME KOHTPAKTYpbl ManbLes M cTonbl, Aedopmauuu u
AedeKTbl MOKPOBHbIX TKAaHe! BCTPeYatoTCs HEPeaKO, U UX KOPPeK-
LMA CYNTAETCA OLHOMN M3 CNOXKHbIX NPobaeM COBPEeMeHHOMN Xupyp-
Tn.

INTRODUCTION

The incidence of post-traumatic contractures, deformities,
and LL soft tissue defects has increased in recent years. This trend
is linked to the increase in traffic accidents and mass production
through the renovation and upgrading of manufacturing facilities
[1]. Injuries sustained at home and elsewhere can often be severe
and concomitant [2]. Comminuted lower leg and foot bone frac-
tures often damage soft tissue and NVB with severe aesthetic and
functional sequelae [3].

After analyzing literature reports, it has been found that
the severity of contractures and deformities resulting from inju-
ries depends on the type of traumatic agent. Concomitant soft
tissue defects can worsen the damage. It has been reported that
soft tissue defects occur in 68% of cases due to exposure to a
high-energy traumatic injury. The damage is typically localized at
the lower third of the lower leg and foot in 70% of cases [4-6].
According to other studies, contractures and deformities in the
lower extremities and soft tissue damage can result from burns,
regardless of depth, in 40% of cases [7-9]. Although rare, cases of
lower extremity amputations have been reported due to burns
[10]. Some authors have reported that up to 57% of burn victims
may experience a combination of post-burn contractures and de-
formities, along with soft tissue defects [11, 12].

The aftermath of LL injuries, which are frequently com-
pounded, continues to pose a challenging and unresolved issue
for modern reconstructive microsurgery and traumatology. As-
sessing the severity of damage and selecting the best treatment
method are crucial steps in managing injuries [13]. The attain-
ment of desirable functional and aesthetic outcomes is based
on staged reconstruction, which can sometimes be complex and
time-consuming [14]. A complicating factor of this type of trauma
is the concurrent injury to the NVB. The selection of different sur-
gical methods mainly depends on the state of the main vessels in
the arterial network. This is determined by assessing blood circu-
lation in the injured limb utilizing ultrasound and, in some cases,
invasive diagnostic techniques [15, 16].

The scarcity of local tissues and the limited indications for
skin grafting make it necessary to use free vascularized grafts. The
suitability of such grafts is determined based on the adequacy of
the arterial blood supply to the lower limb. Literature analysis
showed that post-traumatic toe and foot contractures, deformi-
ties, and soft tissue defects are prevalent, and their repair is one
of the most complex challenges in modern surgery.

PURPOSE OF THE STUDY

To improve the outcomes of surgical treatment of severe
contractures, deformities, and LL soft tissue defects using optical
magnification and precision techniques.
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LLENb UCCNEAOBAHMA

YlyylleHWe pesynbTaToB XMPYPrYEcKOro NeYeHUs TAMKENbIX
KOHTpaKTyp, aedopmaumin u aedeKToB NOKPOBHbIX TKaHen HK nyTém
YCOBEPLIEHCTBOBAHUA MECTHOMIACTUYECKMX OMnepauuii ¢ npumeHe-
HUEM OMTUYECKOTO YBE/IMYEHUA W NPELM3NOHHOMN TEXHUKM.

MATEPUAN U METOADbI

M3 o6Lero uncna NaumMeHToB ¢ PasInyHbIMU KOHTPAKTYpamm v
nedopmaumamm ctonbl M nanbues (123) B 54 HabnogeHUax umena
MECTO KOHTPaKTypa TAXKENON CTeneHu, codeTatowlanca ¢ aepopma-
UMAMM NanbLes u/munm ctorbl. Mo npuimMHe MyBUHbI 0Xora, TAMKENbIX
MATKOTKaHbIX U3MEHEHMWIA, MOPOH OXBATbIBAKOLLMX CYXOKMANA 1 KOCT-
HO-CYCTaBHYIO CUCTEMY, Y NALLUEHTOB OTMEYA/IUCH NOJIHOE OTCYTCTBUE
[ABVKEHWA B CYCTaBax NasibLieB U BbIpaXKeHHOE HapyLLUeHWe NMOXOAKM.
Y 6onblUMHCTBA 06CNef0BaHHbIX UMENOCh MOPOYHOE NOJOMKEHWe cer-
MEHTOB KOHEYHOCTMU.

Mepvog obcnenoBaHna M feveHns oxeatbiBan nepuog 2000-
2023 rr. Onepauuu 6biaM OCYLLECTBAEHbI B YC/I0BUAX OTAENEHUA pe-
KOHCTPYKTUBHOW M NNACTUYECKON MUKPOXMPYPrM PecnybamMKaHCKoro
Hay4YHOTO LeHTPa CepAEYHO-COCYANCTOM XMPYPrun. MyKumH 6bi10o 31,
KeHWMH — 23. B 6onblwmHcTBe cyyaes (39) natonorna BCTpeyanachb
y A€eTel, 4To coctaBuno 72,2% ot obLero uncia naumeHTos. Cpoku
06palleHnsa NaLUMEHTOB C KOHTPAKTYpaMm 1 edopmaupusamm nanbLes
1 CTOMbI BapbMpoBann ot 6 mecaues Ao 13 net. Hannumne KOHTPaKTy-
pbl Nanbues M gedopmaLmm CTonbl ¢ ABYX CTOPOH OTMeYanoch y 15
(27,7%) naumeHTos.

M3yyeHne ¢aKTOpOB NOBPEXAEHWUA MOKas3ano, 4to M3 54 na-
LIMEHTOB TAXE/Nble KOHTPAKTYpbl U AedopmaLium CTOMbI U NajbLEeB B
32 cnyyanx ABUAUCH CNEACTBMEM MONYYEHMA OXKOTa KUNATKOM, IM60
packanéHHbIM macaom. Y 13 naumeHTOB OTMEYAINCh OXKOTY BbITOBbI-
MW HarpesaTe/lbHbIMK Npubopamu (9) u «caHZanbHbie» oxorv (4). B
pas/IMyHble CPOKM NOC/IE AOPOKHO-TPAHCMOPTHBIX NMpowucLlecTsuit (5)
1 NONYYEHMA TYNOV TPpaBMbl (4) KOHTPAKTYPbI Pa3BUAUCL Y 9 BONbHBIX.
AHanM3 NOKa3as, YTo «CaHAA/bHbBIE OXOMU U OXKOTU, NONYYEHHbIE OT
Pa3/IMYHbIX HarpeBaTe/bHbIX NPUBOPOB, MME/IM I0KANN30BaAHHbIN Xa-
paKTep, OXBaTblBa/N CTOMY U HUMKHIOKO 30HY FONEHMN.

[edbopmaummn ¥ KOHTPAKTypbl NpU  MNOCNEACTBUAX OXOra
KUMAYEHBIMU XKUAKOCTAMM, OO NPU LOPOKHO-TPAHCMIOPTHbBIX NPO-
UCWecTBUAX, No 06bEMY MnopaxkeHua Bbian 6osnee OBWMPHLIMK U
OXBaTblBa/IM HE TOJILKO CTOMY U ro/ieHb, HO U 061acTb KONEHHOTO U
6enpeHHOro cyctaBoB. OfHAKO TAXECTb MaToNOTMK, HE3aBUCUMO OT
naowaan nopaxkeHusa, BO MHOTOM 3aB1cena U OT A3aBHOCTU Nosyye-

Puc. 1 Taxcénasa KoHMpakmypa nassyes cmonel

Fig. 1 Severe toe contracture
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METHODS

Among the 123 patients who presented with contractures
and deformities in their toes and feet, 54 had particularly severe
cases involving both contractures and deformities. Deep burns
significantly damaged the soft tissue, including the tendons and
osteoarticular structures. As a result, patients experienced a com-
plete loss of movement in their toe joints and a noticeable gait
disorder. Many of those who were examined demonstrated an
abnormal positioning of their limb segments.

The examination and treatment took place between the
years 2000 to 2023. The operations were performed in the De-
partment of Reconstructive and Plastic Microsurgery of the Re-
publican Scientific Center for Cardiovascular Surgery, Dushanbe,
Republic of Tajikistan. The study population includes 31 males
and 23 females. Out of the total number of patients, traumat-
ic sequelae were observed in 39 (72.2%) children. The duration
between injury and presentation at our center for patients with
toe and foot deformities and contractures ranged from 6 months
to 13 years. Toe contracture and foot deformities on both sides
were noted in 15 (27.7%) patients.

Upon analysis of the traumatic factors, it was discovered
that 32 out of 54 patients experienced severe contractures and
toe and foot deformities due to burns caused by boiling water or
hot oil. In 13 patients, burns from household heating appliances
and burns of feet soles were noted in 9 and 4 cases, respectively.
At various times in 9 patients, contractures developed following
traffic accidents and blunt trauma in 5 and 4 cases, respective-
ly. According to the analysis, burns on the soles of the feet and
those caused by different heating devices were confined to the
foot and lower leg regions.

Injuries caused by boiling liquids or traffic accidents often
result in severe burns and extensive deformities, specifically im-
pacting the foot, lower leg, and knee and hip joints. However,
the severity of the condition, regardless of the area of the lesion,
is primarily influenced by the duration between injury and pre-
sentation at our center. Patients who waited more than a year to
receive treatment for their injuries were found to have severe de-
formities, along with deep soft tissue and osteoarticular changes.
(Fig. 1, 2).

Lower leg, ankle joint, and toe contractures and deformities
have been observed in 13% of cases after burns caused by boiling
water. Trophic ulcers of various sizes on the scar's surface were
observed in 16 patients.

Puc. 2 PeHmeeHozpagus cmon
Fig. 2 X-ray of the feet
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HUWA TPaBMbl. BblN0 BbIABAEHO, YTO TAXENbIE AedOopMaLLUK C ryBOKU-
MM MATKOTKaHbIMM U KOCTHO-CYCTaBHbIMM U3MEHEHUAMM OTMEYAIUChb
y Tex naLMeHTOoB, KOTopble 0bpaluanuch B Cpoku Honee ogHoro roga
(puc. 1, 2).

CoyeTaHue KOHTPaKTypbl U aedopmaLymn roneHu, roneHocTon-
HOro CyCTaBa ¥ MasbLEB CTOMbI 0TMEeYaNnoch B 7 (13%) HabaogeHuax,
NPy KOTOPbIX NALMEHTbI NONYYUAN OXKOT KUNAYEHOM Bogoi. Tpoduye-
CKUe A3Bbl Pa3/IMYHOM NIOLWAAM Ha NOBEPXHOCTH pybLa OTMeYanuch
B 16 HabnoaeHMAX.

B npesonepauyoHHom nepuoge B 16 cayyasx 6bi1o onpegene-
HO COCTOAHME KPOBOODOPALLEHUA KOHEYHOCTU U €10 U3MEHEHUA Noc/e
npoBesEHHbIX BMELLATeNbCTB.

B cnyyasx TAXKENOW KOHTPAKTYpbI CTOMbI U/UAK NanbLes B code-
TaHUV ¢ pybLOBbIMU fiereHepPaTUBHBIMU U3MEHEHUAMM NOA/IENKALLMX
CTPYKTYP, B YacTHOCTU, CHI 1 CyXOXKMAMI, UICNONB30BAHbI ONTUYECKOe
yBENNYEHWE W MPELM3NOHHAA TEXHMKA.

MccneposaHue 6bino 0gobpeHo Komuccnelt no aTuke TagKuK-
CKOTO TOCYyAapCTBEHHOTO MEAMLMHCKOTO YHUBEPCUTETA MM. Abyanu
MBHM CnHo (npotokon Ne 12 ot 20 aekabps 2019 r.).

MonyyeHHble B Xofe UCCNenoBaHWA pesynbTaTtbl bl noasep-
THYTbl CTaTUCTMYECKOM 0BpaboTKe € MCMONb30BAHWMEM MPOrPaMMbI
Statistica 10.0 (StatSoft Inc., USA). BbinonHeHa onucaTenbHasa cTatv-
CTMKa, NPU 3TOM KOJIMYECTBEHHbIE BE/IMYMHBI ONMUCAHbI B BUAE Cpea-
HEro 3HaYeHWA W CTaHAAPTHOW OLIMOKM, @ Ka4ecTBEHHbIE BENYUHBI
npeacTasneHbl B BUAE abContoTHbIX 3HaYeHU u goneit (%). Konnye-
CTBEHHbIE CPAaBHEHWA MeXAy rpynnamu NpPoBOAUAMCL MO T-KpuTe-
puto BunkokcoHa u no U-kputeputo MaHHa-YUTHWU. Pasnnuma cumta-
JINCb CTaTUCTUYECKM 3HAUMMbIMK Npu yposHe p<0,05.

PE3YNIbTATbI U UX OBCYXXAEHUE

KnnHuyeckoe obcnefoBaHme NaLMeHToB NOKasasno, uto 6 60b-
HbIX He MOI/IN MOJIHOCTBLIO BbINPAMMUTL HOTY B KOMIEHHOM (2) 1 rone-
HOCTOMHOM (4) cycTaBax, 0TMEYanoCh HapyLIEHWE OMOPHOMN GYHKLMK
KOHEYHOCTY B CBA3M C Pa3BUTUEM CTAMMBAOLLLUX TAKENbIX KOHTPAKTYP.

Mo celt aeHb NPUEMIEMbBIMM U LIMPOKO UCMO/b3YEMbIMU METO-
ZlaMm1 KOPPEKLMM KOHTPaKTYp 1 aedopmauuin HK cuutarotca moandu-
LlMpOBaHHble cnocobbl Z-nnactuku [17]. PasHOBUAHOCTY STUX METOAMK
OblM BbINONHEHBI POBHO B NMOJIOBUHE C/ly4aeB — NPY U30/IMPOBaHHbIX
KOHTpaKTypax nasbLes (15), nanbLes 1 roneHocTonHoro cycrasa (12).
Taxénble aedopmaym, NPOTAKEHHbIE AedeKTbl MOKPOBHbBIX TKAHEN
Obl/IM yCTPaHEHbI C MOMOLLBIO HECTAaHAAPTHBIX CNOCO60B onepaLum.
MmetoTcA cooblieHns 06 MCMoib30BaHUM BaCKY/IAPU3MPOBAHHOTO
KOMM/IEKCa TKaHeN, Korga MMetoTcs NPOTAKEHHbIe AedeKTbl MOKPOoB-
HbIX TKaHEW C U3MEHEHUAMM NoA/EXKaLUMX TKaHel [18].

During the preoperative period, blood circulation of the
limb was evaluated in 16 cases, and any changes that occurred
postoperatively were documented. Optical magnification and
precision techniques were employed in the severe toe and/
or foot contractures combined with cicatricial degenerative
changes in the underlying structures, especially the NVB, and
tendons.

The study was approved by the Ethics Committee of the Avi-
cenna Tajik State Medical University (protocol No. 12; December
20, 2019).

The program Statistica 10 (StatSoft, Inc., USA) was used
for the statistical processing of the obtained results. Descriptive
statistics were obtained, quantitative variables were expressed
as mean and standard deviation, and the qualitative data were
presented as absolute values and percentages (%). The Wilcoxon
T and the Mann-Whitney U tests were used to compare differenc-
es between two independent groups quantitatively. Differences
were considered statistically significant at p<0.05.

RESULTS AND DISCUSSION

During the clinical examination, it was observed that out
of six patients, 2 and 4 patients experienced difficulty fully ex-
tending their legs at the knee and ankle joints, respectively. Limb
weight-bearing function impairment due to the development of
severe contractures was observed.

Modified Z-plasty techniques are widely recognized as an
effective method for correcting contractures and deformities of
the lower extremities [17]. In half of the cases, the variable tech-
niques were used to treat isolated toe contractures and the toe
and ankle joint contractures combined in 15 and 12 patients,
respectively. Tailored surgical techniques have successfully cor-
rected severe deformities and extended soft tissue defects. There
have been reports regarding the utilization of vascularized tissue
flaps in patients with significant soft tissue defects accompanied
by changes in the underlying tissues [18].

In 12 cases of severe toe deformities combined with foot
contracture (Fig. 3), standard methods could not adequately cor-
rect the contracture and cover the formed soft tissue defects.
Therefore, it was necessary to customize the surgical procedures
(as shown in Fig. 4) to correct deformities and ensure reliable
coverage of any resulting defects (Fig. 5).

With extended defects involving more than two joints, the
choice of the reconstruction method and the sequence of surgical
repair, given the functional significance of the affected area, were

Puc. 3 Cxemamuyeckoe usobpaxceHue nuHUU pa3pe3os
Fig. 3 The design and location of surgical skin incisions

Puc. 4 Mobusnusayus 10cKymos, ycmpaHeHue deopmayuu

Fig. 4 Mobilization of flaps, correction of deformity
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B 12 HabniogeHusx, Koraa mMmenacb Tawénas gedpopmaups
ManbLEeB, COYETAOLWAACA C KOHTPAKTYpoii cTonbl (puc. 3), cTaHaapT-
Hble crnocobbl a4eKBATHO HE CMOI/IM YCTPAHUTb KOHTPAKTYPY 1 YKPbITh
obpasosaBLmecs AedeKTbl MOKPOBHbIX TKAHEN. B Taknx HabaoaeHN-
AX notpeboBanocb moaMdULMPOBaTL CTaHAAPTHblE Noaxonbl (puc.
4), uTo CNOCOBCTBOBANO NOSHOLEHHOMY YCTPaHeHWIO AedopmaLinii n
HaZE&KHOMY YKpbITUIO 0bpa3oBaBLIMXxca aedekToB (puc. 5).

Mpu NpoTAXEHHBIX AedeKTax ¢ BoBneYeHWeM bonee AByx cycTa-
BOB 3HaYeHWe UMesn BbIBOp MeToAa PEKOHCTPYKLMU U 04epEAHOCTb
BbINONHEHWA 3TANoB onepauumn ¢ y48TOM GYHKLMOHANBHOMN 3HAuU-
MOCTM NOpaxEHHON obnactn. OfHOBPEMEHHOE OCYLLECTBAEHUE He-
CKONbKMX 3TarnoB onepaLym B Halumx 7 HabtoaeHuAx Bblno cBA3aHo ¢
XapaKTepoOM MaToIor1M, BO3MOKHOCTAMM MECTHO-NACTUYECKOrO pe-
Cypca 1 cTeneHbio MophONOTNYECKUX U3MEHEHWI NPU HAMUYUK TPO-
¢durueckmx a3B (puc. 6). MpesBapuTeNbHOE FMCTONOTUYECKOE U3yYeHe
A3B B 2 Hab/IIOAEHNUAX BbIABMIO Ha/M4ME aTUMUYHbIX KIETOK, U 3T
60nbHble OblIM HaNpaB/EHbI B CNELMANN3NPOBAHHOE YUPEXAEHME.

Bo BCex OCTafbHbIX C/Iy4asXx Ha ructorpammax 6uonTatoB W3
PYOLOBbIX TKaHEel BbIABAAACA MHOFOCNOWHBIA NAOCKUI 3NUTENMUIA C
YTO/LLEHMEM POTOBOO C10A U M3OBITOYHBIM COAEPHaHMEM Konna-
reHoBbIX GMOPWUAN C ydacTKamu MHOWUABTPALMM BOCMANUTENbHBIMU
Knetkamu. OTCYTCTBME aTUMMUYHBIX KNETOK B UCCEAYEMbIX TKaHAX Mo-
CNY}KMO NOKa3aHMEM K BbINONHEHWUIO PEKOHCTPYKTUBHOM onepaLum
(puc. 7).

MpaBUAbHbIN PACYET OCHOBAHUA U FYOUHBI KOXKHO-PacLmanb-
HbIX JIOCKYTOB C MCCEYEHWEM A3Bbl U BbIKpaMBaHMEM JIOCKYTOB NOZ,
ONTUYECKUM YBEIMYEHNEM 0becreunn aeKBaTHOE UX KPOBOObpaLLe-
HWe 1 NO3BO/INA YCTPAHUTb KOHTPAKTYPbl C MONHOLEHHBIM YKPbITUEM
06pasosasLumxca gedektos (puc. 8, 9).

MNapameTpbl KPOBOTOKA 3aBUCENN OT YOUHBI U NPOTAXKEHHOCTU
pybuoBoro npouecca, rae B CBA3M C BOBNEYEHUEM NApaBa3asibHbIX
CTPYKTYP B CMae4Hblil NPOLECC, OTMeYanoch CAasieHne 6epLoBbIX
apTepuit. Y Bcex 3TUX NaLLMEeHTOB LWMPOKas MOBUAM3aLMA KOXKHO-bac-
LiMaNbHbIX NOCKYTOB COMPOBOMXAANACh APTEPUOANIOM U HEBPOIU3OM
(puc. 10). Takum obpa3om, ONTUYECKOE YBEAUYEHME U NPELM3UOHHAA
TEXHWKA CNOCO6CTBOBANM afeKBaTHOW MOBMAM3ALMM KOXKHO-pacLm-
aNbHbIX NIOCKYTOB, W, TEM CaMbIM, NPeLOTBPATUAM ATPOreHHOe Mo-
BpexaeHune CHIM n cyxoxunmi.

MokasaTenu KpPOBOTOKA [0 U Mocne onepauuu NpuBefeHbl B
Tabn. 1.

KauecTBeHHble MOKa3aTeNu YAENbHOTO KPOBOTOKA MOpaXKeH-
HOM (f0 M nocne onepauum) v 3goposoii HK nokasanw, 4To, B cBA3M
C pa3BuTMEM PUOPO3HOW M COEANHUTENBHOM TKAHU BOKPYT apTepui,

Puc. 5 YempaHeHue deghopmatuu cmonei U nansyes

Fig. 5 Correction of toe and foot deformities

of utmost importance. In 7 cases, the simultaneous single-staged
repair was possible due to the peculiarities of injuries, availabili-
ty of local soft tissue, and morphological changes and associated
trophic ulcers (Fig. 6). Preliminary histological examination of ul-
cers in 2 cases revealed the presence of atypical cells, and these
patients were referred for treatment to a specialized oncologic
institution.

The biopsy samples from scar tissues showed stratified
squamous epithelium with a thickened stratum corneum and ex-
cessive collagen fibrils. Additionally, there were areas with infil-
tration by inflammatory cells. The absence of atypical cells in the
studied tissues served as an indication for performing reconstruc-
tive surgery (Fig. 7).

By utilizing optical magnification during the excision of ul-
cers and the cutting out of fasciocutaneous flaps, the appropriate
width of the base and thickness of the flaps were determined,
thus ensuring a proper blood supply. This method facilitated the
correction of contractures and complete coverage of any result-
ing defects. (Fig. 8, 9).

The extent and depth of scarring determined the changes
in blood flow parameters. Compression of the tibial arteries oc-
curred because of the involvement of adjacent tissue. In all these
patients, wide mobilization of fasciocutaneous flaps was accom-
panied by arteriolysis and neurolysis (Fig. 10).

Thus, optical magnification and precision technique con-
tributed to the appropriate mobilization of the fasciocutaneous
flaps and avoiding iatrogenic damage to the NVB and tendons.

Puc. 6 Tpogpuueckas a38a pybua

Fig. 6 Cicatricial trophic ulcers
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Puc. 7 lucmoepamma pybuoso-usmeHEHHOU Koxcu. OKpacka
2eMamMOKCUNUH U 303UH. ¥8. x40

Fig. 7 Dermal scar (H&E stain, x40)
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Puc. 8 CoyemaHHas KOHMPAKMYpPa KOHEYHOCMU

Fig. 8 Concomitant limb contracture

a TaKKe BOBNEYEHHOCTBIO CAaMMX COCYA0B B CMaeyHbli NPOLLECC, Npo-
MCXOAMNO 3HAYMMOE CHUNKEHME HE TONbKO CKOPOCTHbIX NMOKasaTenei
KPOBOTOKa, HO 1 MM n UC.

MaructpanbHbIi  TUN KPOBOTOKA, OTKPbITOE apTepuanbHoe
OKHO MOJ, CUCTO/IMYECKMM MUKOM, OTPULLATENbHbIV AMACTONUYECKUIA
KPOBOTOK BO BPEMSA PaHHEMN AMACTO/bl CBUAETENbCTBOBAAM 06 afek-
BaTHOCTM MPOBEAEHHOM OMepauyu, U KayecTBEeHHble MOKasaTenu
KPOBOTOKa NpubAuKanucb K Hopme. MonyyeHHble faHHble NOKasanu
3aBMCUMOCTb CTENeHU KpoBoobpaleHua nospexaéHHon HK ot fas-
HOCTU TPaBMbl, TAMECTU KOHTPAKTYpbl, MYO6UHbI M NPOTAXKEHHOCTU
pybLOBOro MPOLECCa, @ TaKKEe HaAMUMA KOHTPAKTypbl cTombl. Mpo-
BeaéHHan aekomnpeccua CHI Bo Bcex HabaoaeHusx obecneyvsana
MO/IHOLEHHOE KPoBOOBpaLLeHWe KOHEYHOCTM W IMKBUZALMIO Bone-
BOrO CMHAPOMA.

B 8 ciyyanx 0b6WMpHbIX AedEeKTOB NOKPOBHbIX TKAHEW roneHun
npoBeAeHa OLEeHKa MCXOLHOro COCTOAHUA apTepuanbHOro pycna Ko-
HEYHOCTU MHBA3MBHLIMW METOA4AMWM AMArHOCTMKKU. [lnaHuposaHue
nepecasikv KpoBOCHabXaeMoro Komnaekca TKaHel npu obLWMPHbIX
AedekTax 3aBUCENO OT COCTOAHMA COCYAUCTOrO Pycna KOHEYHOCTW.
Bo Bcex HabnofeHMAX aHrvorpadua nokasana NPoXoauUMOCTb Maru-
CTPa/IbHbIX COCYA0B NMOPAKEHHOW KOHEYHOCTH.

O6wwmpHble AedeKTbl MOKPOBHbIX TKaHEN (8) conpoBoXaanuch
60/1eBbIM CUHAPOMOM M3-3a CAABNEHWA NepUdepUYecKUX HEPBHbIX
CTBOJIOB C NEPUOAMYECKMMU KPOBOTEUEHUAMM U3 TPODUUECKMX A3B. C
YYETOM ANNTENBHOTO CYLLECTBOBAHWUA TPODUYECKMX A3B HA MOBEPXHO-
cTM pybLa onepauum 6blaM OCYLLECTBEHbI L NOC/E NPOBEAEHMA
NaTOrMCTONIOTMYECKOTO U3YYEHUA TPOPUYECKMX A3B.

Py6L0Bble M3MEHEHMA MOKPOBHbIX TKaHel (puc. 11) ¢ Bosne-
YeHMeMm ryBOKMX CTPYKTYP MOPOI0 OrPaHNYMBAIN MOABUMKHOCTb Cy-
cTaBoB. Bo Bcex 8 HabnogeHUAX NPOBOAUAOCH LUIMPOKOE UCCeYeHUe
npoTAXEHHOro pybua ¢ aekomnpeccueit CHIM, TeHoMMoAM30OM, a 06-
pasosasluMecs AedeKTbl PasnUYHOM NAOLAAM BbIAM YKPbITHI CNOLL-
HbIM KOXHbIM TPAHCMIaHTaTOM (puc. 12).

Puc. 9 YcmpaHeHue coyemaHHoU KOHMPakmypel
Fig. 9 Correction of concomitant contracture

Puc. 10 fexomnpeccusa CHI

Fig. 10 NVVB decompression

Table 1 shows the blood flow parameters both pre- and post-op-
eration.

The preoperative analysis of blood flow parameters in both
injured and healthy limbs indicated a significant decrease in
blood flow velocity, Pl, and Rl attributed to the development of fi-
brous and connective tissue around the arteries and scarring that
affected the vessels themselves. The successful operation was
indicated by the magistral pattern of blood flow, an "open win-
dow" during the systolic peak, and negative diastolic blood flow
in early diastole, with the blood flow parameters approximated to
normal. The data obtained showed the dependence of damaged
LL blood circulation disturbances on the duration between injury
and presentation at our center, the severity of the contracture,
the depth and extent of the cicatricial process, and the presence
of foot contracture. In all cases, decompressing the NVB resulted
in complete restoration of blood circulation in the limb and elim-
ination of pain.

The arterial bed of the LL was evaluated through invasive di-
agnostic methods in 8 cases of substantial soft tissue defects. For

Tabauya 1 [Tokazamesnu 2eMoOUHAMUKU npu pybuosom coasneHuu apmeputi HK (n=16)

nospem.qeuuaa KOHEYHOCTb
3poposas

noBpeXAEHHAA KOHEYHOCTb

340poBan

nocne
KOHEeYHOCTb = no onepauun onepauyu KOHEYHOCTb A0 onepauuu nocne onepauuu
PSV (cm/cek) 25,8+1,2 15,041,1** 25,2+1,0 <0,001 26,1+1,2 17,9+1,1** 25,8+1,0 <0,001
EDV (cm/cek) 7,3+0,9 4,7+0,7** 7,0+0,8 <0,001 9,9+0,8 5,5+0,5** 9,7+0,6 <0,001
MV (cm/cek) 16,1+1,6 10,8+0,9** 15,8+1,4 <0,001 12,8+0,9 9,9+0,8* 12,6+0,8 <0,01
i 9,2+0,8 5,9+0,8** 9,0£0,6 <0,001 7,910,6 5,410,4* 7,8+0,4 <0,01
nc 1,8+0,15 0,9+0,1** 1,7+0,1 <0,001 1,5+0,2 1,0+0,1* 1,3+0,1 <0,01

Mpumeyanusa: PSV — nnKoBas cMCTONIMYECKasn CKOPOCTb; EDV — KOHeYHo-auacTonnyeckas ckopoctb; MV — cpeaHsas ckopocTb; M — nynbcaumoHHbIN MHAEKC; UC — nHaeKce
conpotusnenus; NMBA — nepeaHas 6onblwebepuosan aptepus; 36A — 3aaHaa 6onbluebepLioBas apTepus; p — CTaTUCTUYECKaA 3HAYMMOCTb Pas/IMumnA Nokasaresnen 4o 1 no-
cne onepauuu (no T-Kputepmio BunkokcoHa); *p<0,01, **p<0,001 — npu cpaBHEHMM C TAKOBbIMM NOKa3aTeNAMM Ha 340P0BOM KOHeYHOCTH (no U-kputepuio MaHHa-YuUTHK)
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Table 1 Hemodynamic parameters in cicatricial compression of LL arteries (n=16)

ATA PTA
healthy injured limb p healthy injured limb p
limb before surgery after operation limb before surgery  after operation
PSV (cm/sec) 25.841.2 15.0+1.1** 25.2+1.0 <0.001 26.1+1.2 17.9+1.1** 25.811.0 <0.001
EDV (cm/sec) 7.310.9 4.7+0.7*%* 7.0£0.8 <0.001 9.9+0.8 5.5+0.5%* 9.710.6 <0.001
MV (cm/sec) 16.1t1.6 10.8+0.9** 15.8+1.4 <0.001 12.8+0.9 9.9+0.8* 12.6+0.8 <0.01
Pl 9.2+0.8 5.9+0.8** 9.0£0.6 <0.001 7.9+0.6 5.4+0.4* 7.810.4 <0.01
RI 1.8+0.15 0.9+0.1** 1.7£0.1 <0.001 1.5£0.2 1.0+£0.1* 1.3+0.1 <0.01

Notes: PSV — peak systolic velocity; EDV — end-diastolic velocity; MV — mean velocity; Pl — pulsatility index; Rl — resistive index; ATA — anterior tibial artery; PTA — posterior
tibial artery; p — statistical significance of the difference between the parameters before and after the operation (according to the Wilcoxon T-test); *p<0.01, **p<0.001 —

when compared with those on a healthy limb (according to the Mann-Whitney U-test)

HeKoTopbie aBTOpbI M3-3a pa3BuUTUA TAXKENbIX gedopmauuii no-
cNe NPUMEHeHUA CeTYaTOro KOMHOrO TPaHCMAaHTaTa PEKOMEHAYIOT
MCMO/Ib30BaHME CMIOLWHOTO NOJHOCA0MHOTO TpaHcnaHTaTa [19].

B 6auKaiilem nocneonepauMoHHOM nepuoge pPassuTME pa-
HEBbIX THOMHO-BOCMANNUTENbHBIX OC/IOMHEHUI UMENO MecTo B 3 U
YaCTMYHbI HEKPO3 BEpXYLUEeK KOXHO-dacuManbHbIX NOCKYTOB — B 5
HabnoaeHMAX. PaHeBble OCNIOXKHEHUA OTPULATENBHO HE MOBAUAIM HaA
pe3ynbTaThl onepaumu, 3a UCKIUYEHNEM OAHOMO Cy4as TOTasbHOMo
HarHOEHwWsA paHbl, NPY KOTOPOM NOTPeboBaNOCh BbINOIHEHME NOBTOP-
HOM KoppeKLMu.

OcobeHHOCTAMM NOCNIE0XKOrOBbIX KOHTPAKTYp M aedopmauuit
HK aBnstoTcA oblMpHOE NopakeHue Koxu ¢ GopmmpoBaHuem pyb-
110B0-GUBPO3HBIX U3MEHEHWI TTyBKENEKALLMX TKAHEN U BOBNIEYEHNE
HECKO/IbKMX CyCTaBoB. bonee rybokoe nopaxeHue 1 60/1blwan CKAOH-
HOCTb K pybLEBaHWIO OTMEYaeTca NpW JIOKasM3auuy No TblIbHOW
NOBEPXHOCTM CTOMbI, FAe MMmeloTca 6onee TOHKUI KOMHbIA NOKPOB
W MOAKOXKHAA KNEeT4YaTKa, a TaKKe 3amMef/IeHHbI BEHO3HbI U M-
datnueckunii otTok [11]. B TakMx CUTyauMsX, K COXKaNEHWIo, NosHoe
YCTpaHeHWe KOHTPAKTYpbl CTAHOBUTCA HEBO3MOXHbIM. 3TO 06bACHS-
eTcs Tem, YTo CHI M CyXOMKMAbHO-MbILWEYHbIE ANHULLbI MOTYT HaTA-
TMBaTbCA KaK TeTMBA U JanbHellee MX 0CBODOXKAEHWE CTAaHOBUTCA
HEBO3MOHbIM, 0COBEHHO, C/IN NALMEHT NONYYM OKOTOBYHO TPABMY
B PaHHeM JEeTCKOM BO3pacTe. MbILLbl U CYXOXKWUAMA WU3-3a LIUTENb-
HOrO BbIHYK/AEHHOIO NOAOKEHUA NPY CUNbHOM HATAKEHUM AaxKe NO4
obuielt aHecTe3nei MOTyT CONPOTUBAATLCS t06OMY yaMHEHMIO. Ta-
KME KOHTPAKTYPb! HYXAAIOTCA B NOCTENEHHOM 0CBOBOXAEHWUM MYTEM
YCTOMUMBOTO BbITSIKEHMA C WMCMOMb30BAHUEM PA3/NYHbIX METOA0B
[AN18 NONHOW KoppeKuum [7, 20].

MoKasaHMA K OMepaTMBHOMY BMELLATENbCTBY ONPEeAenstoTcs
CTEMNeHbIO TAKECTU KOHTPAKTYpbl, AedopmMaLmeit CycTaBoB, AETCKUM
BO3PACTOM, KOT4a MMEEeTCA Yrpo3a 3ames/IeHWA PocTa NopaskEHHOW
KOHEUYHOCTU U Pa3BUTMA BTOPUYHBIX  KOCTHO-CYCTaBHbIX M3MEHEHMI
[12]. CywecTBylOT pas/iMyHble METOAbI ONEPATUBHbLIX BMELIATENLCTB,

extensive defects, the vascularized free flap grafting relies on the
limb's vascular bed condition. In all cases, angiography showed
the patency of the main vessels of the affected limb.

Extensive soft tissue defects observed in 8 cases were ac-
companied by pain due to compression of peripheral nerve
trunks with periodic bleeding from trophic ulcers. Given the long-
term presence of non-healing trophic ulcers on the scar's surface,
the reconstructions were carried out only after a pathomorpho-
logical evaluation of trophic ulcers.

Cicatricial changes in the soft tissues (Fig. 11) involving deep
structures sometimes limit the joint range of motion. In all 8 cas-
es, a wide excision of an extended scar was performed with NVB
decompression and tenomyolysis, with the resulting defects of
various sizes covered with a sheet skin graft (Fig. 12).

Due to the development of severe deformities after using
meshed skin grafts, some authors recommend using full-thick-
ness sheet grafts [19].

In the immediate postoperative period, purulent wound
infection and superficial partial necrosis of the fasciocutaneous
flaps were observed in 3 and 5 patients, respectively. Wound
complications did not adversely affect the operation outcomes,
except for a total wound suppuration observed in one case, which
required re-correction.

Post-burn contractures and LL deformities are characterized
by extensive scarring in the underlying tissues with the involve-
ment of several joints. A deeper involvement and a greater ten-
dency to scarring are noted with localization along the dorsum
of the foot, where there is thinner skin and subcutaneous tissue,
as well as slow venous and lymphatic outflow [11]. Regrettably,
in such cases, it may not be possible to release the contracture
fully during surgery because the NVBs and musculotendinous
units may stand out as bowstrings, limiting any further release.
This is particularly true for patients who experienced burn inju-

Puc. 11 lpomsaxéHHeil pybyosbili dechekm
Fig. 11 Extended cicatricial defect
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Puc. 12 YcmpaHeHue 0egheKma noKposHbIX mKaHel
Fig. 12 Correction of soft tissue defects
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BK/ItOYaOLLME UCCeUeHMe PyOLIOBOM TKaHWM C 3aMeLLeHUeM NOJHOC-
NOMHBIMM KOXHbIMM TPaHCNAAHTaTaMK1, NPYMEHEHWe MeCTHO-MAa-
CTUYECKMX onepauuii ¢ nepemeLLleHMeM BCTPeYHO-NepemeLLaemblxX
TPEYrosbHUKOB, MPUMEHEHME 3KCMaHAEpHOW JepmoTteHsun [15,
17, 18]. KaK yTBep:KaatoT HEKOTOPbIE UCCNEA0BATENMN, BCE KOHTPAK-
Typbl HEOOXOAMMO YKpbIBaTb PACLLENAEHHBIMU TPaHCMIAHTaTamu,
4TO CMOCOOCTBYET CMOHTAHHOMY 3aXKMB/EHUIO [JOHOPCKOW 30HbI.
OrpaHu4eHne NpUMeHeHUs 3TOW METOAMKM Y MaLMeHToB ¢ obLump-
HbIMW OOTaMU M MHOMKECTBEHHBIMU KOHTPaKTypamu 0b6bACHAETCA
OTCYTCTBMEM [JOHOPCKMX Y4acTKoB. [pUMMeHeHWe MOAHOCAOMHbIX
TPAHCNIAHTATOB B CPABHEHWUM C PACLLENNEHHBIMM TPAHCMAAHTaTamMu
Nyywe no 6ONbLUMHCTBY KPUTEPUEB, OAHAKO Y HUX LUAHCHI HA Mpu-
YKUB/IEHUE HEBENWKM, U JOHOPCKUE YYACTKU camu TPeBYHOT yKpbITUA
TpaHCNAaHTaTaMK C pacluennéHHom Kowxeit [19, 20]. Ux npumeHeHne
OrpaHWYeHo ouveHb HebonblKMMKU aedeKTamu, BOHUKILMMU mocne
YCTPAHEHUA KOHTPAKTYPbl B 3CTETUYECKU 3HAUMMBbIX obnacTax. OTHO-
CUTENbHO MECTHOM NAACTUKM TPEYroNbHbIMM BCTPEYHO-NepemMelLae-
MbIMW IOCKYTaMM aBTOPbI YTBEPXKAAIOT, YTO XOPOLLUME pe3ynbTaThbl UX
NpUMeHEHUs 0BYCNOBNEHBI HANIMYMEM KOXKHbIX GOPM CTATMBAOLLMX
JIMHEWHbIX KOHTPAKTYP, HO 3TN JIOCKYTbl UMEIOT PUCK HEKPO3a MpK UX
BblAeNeHWN 13 pybLoBbIX TKaHel [20]. Ha Haww B3rnag, onTMmanbHbIM
METOAOM YCTPaHEHUA MOCTTPaBMATUYECKUX M MOC/NEOMKOTOBbIX KOH-
TPaKTyp v gedbopmaLmit ABAAETCA NPUMEHEHWUE PA3/IMYHBIX METOLO0B
MECTHO-NIACTUYECKMX ONEPALIUiA, B OCHOBHOM, Z-MIACTUKK, Cnocobos
«butterfly», «Hirsovitz».

Hanbonee CNOXHbIMM ANA NIEUEHUA ABNAIOTCA LMPKYAAPHbIE
pybubl B 0bnactax crubaHua cycTaBoB, A1 BOCCTAaHOBNEHUA MOKPO-
BOB KOTOPbIX TpebyeTcA NpuMeHeHUe BaCKyNApPWU3MPOBAHHbIX ayTo-
TPaHCNIAHTATOB, KaK Ha BPEMEHHO NUTatoLLEel HOXKe, TaK U cBobos-
HbIX, C GOPMMPOBAHMEM MMKPOCOCYAMCTBIX aHAcCTOMO308B [2, 4, 9].
HekoTopble aBTOpbI NpessaraloT UCNO/b30BaHWE NPONENNEPHbIX /10-
CKYTOB rosieHM Ha NepdOPaHTHON HOXKKe ANA YKPbITUA AedeKTa obna-
CTM cTONbI [2], 04HAKO MMEOTCA HEKOTOPbIE TPYLHOCTH, BKAKOYAOLLME
onpeaeneHune gvametpa nepdopaHTHON apTepun, AMaMeTp KOTOpPOM
MHOrAa He npeBblWwaeT 1 MM, a NPOBEAEHNE KOHTPACTHOM aHr1orpa-
buK MoKeT cTaTb NPO6AEMATUYHBIM.

Takum 06pasom, Npu OBLIMPHbLIX MOCTTPAaBMATUYECKUX Ae-
deKTax NpuMMeHeHMe MeCTHOW NAACTUKM B COYETaHWUM C YKPbITUEM
OCTaTOYHbIX AedEKTOB MOMHOC/OWHbIM TPAHCMIAHTATOB ABASETCA
3 EKTUBHBIM, OAHAKO B 60/1€€ CNIOXKHDBIX CY4anX BO3HUKAET Heob-
XOAMMOCTb B MPUMEHEHUM BaCKYNAPU3UPOBAHHBIX ayTOTPAHCMAaHTa-
TOB, KOTOpPblE MOTYT BbITb JIOKa/IbHO-PEMVOHAPHBIMU UAWN OUCTATHbI-
MU, CBOBOAHBIMM MU Ha HOMKKE.

3AKNIOYEHUE

CoyeTaHHbIi XapaKTep NOBPEXAEHWA, NPOTANKEHHOCTb Mopa-
YKeHWA TpebyloT afeKBaTHOM OLEHKU WUCXOLHOW CTEMeHU TAXKECTM
NOBPeXAeHWA, UCMONb30BaHNA AOMNONHUTENbHBIX METOAOB AMArHo-
CTMKM, BbIOOPA ONTUMANbHOTO METOAA PEKOHCTPYKLMM. MpumeHeHne
ONTUYECKOTO YBEMYEHUA U NPELU3NOHHON TEXHUKM NO3BONAET Bbl-
NOJIHUTL ONMTUMA/IbHYI0 MOBUAMU3ALMIO KOKHO-DACLMANBHBIX IOCKY-
TOB C COXPaHEHWEM UX KPOBOCHAOXEHWA, OCYLLECTBUTb afeKBaTHYIO
Mobunmsaumio n gekomnpeccuto CHI, Tem cambiM NpeaoTepalLan
ATPOreHHoe NoBpeXKAeHWe NOCAEAHUX.

ries during early childhood. Due to the prolonged forced position
under strong tension, the muscles/tendons may resist any length-
ening by forceful pull, even under general anesthesia. Complete
correction of contractures requires gradual release through sus-
tained traction using various methods [7, 20].

The indications for the surgery are based on the extent of
the contracture, deformity of the joint, and the child's age. Sur-
gical intervention may be necessary if there is a risk of hindering
growth in the affected limb and the development of secondary
osteoarticular changes [12]. Multiple surgical intervention tech-
niques are available, such as excising scar tissue and replacing it
with full-thickness skin grafts, utilizing the local triangular trans-
position flap method, and tissue expansion techniques [15, 17,
18]. According to some researchers, all contractures must be
covered with split grafts, contributing to the donor area's sponta-
neous healing. Limited use of this technique in patients with ex-
tensive burns and multiple contractures is due to the lack of do-
nor sites. Full-thickness grafts are better than split grafts by most
criteria, but their chances of engraftment are low, and donor sites
themselves require a cover with split skin grafts [19, 20]. Their
use is limited to tiny defects after correcting contractures in aes-
thetically significant areas. The authors believe that the success
of using triangular transposition flaps for local plasty is attribut-
ed to dermatogenic contractures. However, it should be noted
that these flaps may be at risk of necrosis when they are isolated
from scar tissue [20]. We believe the best method for correcting
post-traumatic and post-burn contractures and deformities is us-
ing various methods of local plastic surgery, including Z-plasty,
"butterfly”, and Hirschowitz methods.

Treating circular scars in joint flexion areas is particularly
challenging. The restoration of soft tissues in these areas involves
the use of vascularized autografts, which can either be temporar-
ily fed on a pedicle or free ones with the formation of microvas-
cular anastomoses [2, 4, 9]. Some authors suggest using propeller
perforator flaps to cover a defect in the foot area [2]. However,
some difficulties can become problematic, including determin-
ing the diameter of the perforating artery, sometimes 1 mm, and
performing contrast angiography.

Thus, using local plasty and covering residual defects with
full-thickness grafts is effective in case of extensive post-traumat-
ic defects. Still, in more complex cases, it becomes necessary to
use vascularized autografts, which can be local or distant (region-
al) flaps, free or pedunculated.

CONCLUSION

The extensive concomitant injuries require an appropriate
assessment of the severity of anatomical injury sustained, addi-
tional diagnostic methods, and the selection of optimal recon-
struction methods. By using optical magnification and precision
techniques, it is possible to mobilize fasciocutaneous flaps while
preserving their blood supply and decompressing the NVB. This
helps prevent any iatrogenic damage to the NVB.
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