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Lienb: n3yuntb 0COBEHHOCTU U BO3MOXKHOCTM XUPYPIUYECKOrO SIEYEHWUA MOCNEOMKOToBbIX PyBLOBbLIX Pa3rMbaTenbHbIX KOHTPAKTYp MasblieB CTOMbl
(MPPKNC).

Matepuan u meTogbl: NPOAHaNM3NPOBaHbI pe3ynbTaTbl NedeHns 72 aeteit ¢ MPPKIC 8 BospacTe 3-15 net. Manbumkos 6bi10 38 (52,8%), aeBouek — 34
(47,2%). Y 14 (19,4%) neTelt 6ol nopaxkeHbl 06e CTonbl, YTO B 06LLEN CIOKHOCTU COCTaBUIO 86 CTON € pa3rnbaTeslbHOM KOHTPAKTYpOI NanbLes. B
6onblumHcTBE cnyyaes (53 (73,6%) pebéHka ¢ nopaxkeHnem 62 (72,1%) cton) ctarusatowme pybLbl, NPOCTUPAACh B NPOKCUMANbHOM HaMNpPaBAeHUH,
BbI3bIBA/IN TaKKe U Pa3rnbaTe/ibHyto KOHTPAKTYpy roNeHOCTOMNHOTO CYCTaBa.

PesynbTathbl: ANA YCTPAHEHWA CTATUBAKOLWMX PYOLOB No nepesHei NOBEPXHOCTU FOSIEHOCTOMHONO CYcTaBa BO BCEX C/IyYasaX UCMONb30BaN MOAUPU-
LMpoBaHHble cnocobbl Z-nnactmku — «butterfly», Hirshowitz. B 89,5% cnyyaes (77 cton) nocne MecTHO-NAACcTMYECKMX OnepaLmii ocTanmch aedekTbl
MOKPOBHbIX TKaHel oT 6 A0 30 cm?, KOTOPbIE YKPbIBANIMCh MOJHOCAOMHBIMM KOXHbIMW ayToTpaHcnaaHTaTamu. Mpwu aTom Ha 28 (32,6%) onepupoBaH-
HbIX CTONaX OBHAXKEHHbIE CYXOXWU/UA U KOXKHbIE HEPBbI MPEABAPUTENIbHO YKPbIBAIUCh OKPYXKatoLLEN MOAKOXKHOMN KNETYaTKOM U KpOBOCHabxaemoii
dbacupeit. NMpu nérkoit cteneHn pybLoBoi KOHTPaKTypbl B 16 (18,6%) ctonax npobaema 6bina ycTpaHeHa MeCTHO-NAACTUYECKUMU onepaumamu. B 21
(24,4%) HabntopeHUN NpoBeseHbl PEKOHCTPYKTUBHbIE BMELLATENbCTBA HA CYXOMMIbHO-CYCTaBHbIX CTPYKTypax. OCNOXKHEHWA B paHHEM noc/ieonepa-
LIMOHHOM nepuoae oTMeueHbl B 7 13 86 onepupoBaHHbIX CTOM, YTO cocTaBuno 8,1%. Bo Bcex cayyasax OCNOXKHEHUA BblM NpescTaBaeHbl KpaeBbiM
Hekpo3om: Ha 4 cTonax (4,6%) KpaeBol HEKPO3 MECTHbIX IOCKYTOB M Ha 3 (3,5%) cTonax — KpaeBoi HEKPO3 NepecaKeHHOro NMOHOC/0MHOTO KOXKHOTO
TpaHcnaaHTaTa. Bo Bcex cayyasx 0TMeYanoch NPUKUBAEHUE NONHOCOMHOTO KOXHOIO TPAHCNAAHTaTa, TOTA/IbHOTO PeLnAnBa KOHTPaAKTYpbl He Bbl1o
HM B OAHOM HabntogeHWN. BcieacTeue comaTMyeckoro pocta Aetei B 8 ciydasx (9,3%) B oTaanéHHOM nocneonepaumoHHoOM nepuoge (yepes 6-10
NeT) NOABWUINCH NOKa3aHWUA K NOBTOPHbIM KOPPUTMPYIOLLMM OnepaLusam.

3aKnoyeHne: NocaeoXkorosble pasrnbaTenbHble KOHTPAKTYPbl NasbLEB CTOMbI Y AeTei TpebyoT BMELATeNbCTBA He TONIbKO Ha MOKPOBHbIX TKAHAX,
HO W Ha rybXenexallmx aHaTOMUYECKMX CTPYKTypax. [1aTonorna npakTMYecKku Bceraa CONpOBOMAAETCA Pe3KUM AedULUTOM NMOKPOBHbIX TKAHEW,
TPeOYOLWMM NPUMEHEHUA KOXKHDBIX TPAHCMIAHTATOB U, HEPELKO, B OTAANEHHbIE CPOKM BO3HWKAET HEODXOAMMOCTb NPOBEAEHNA MOBTOPHbIX KOPPUTK-
PYIOLLMX ONEPATUBHBIX BMELIATENbCTB.

Kniouesble cnoBa: 1oca1e0#0208a4 KOHMPAKMYPA, KOXHbIE AYyMOMPAHCIAAHMAMbI, KOHMPAKMYPA CMOMbl, MECMHO-NAACMUYecKue onepayuu.
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Objective: To study surgical management of post-burn scar extension contractures of the toes.

Methods: The treatment outcomes of 72 children with post-burn scar extension contractures of the toes between the ages of 3-15 were analysed.
There were 38 boys (52.8%), girls — 34 (47.2%). In 14 (19.4%) children, both feet were affected, with a total of 86 feet with extension contracture. In
most cases (n=53, 73.6%) of children (62 feet), retracting scars extending proximally also caused extension contracture of the ankle joint.

Results: In all cases, a modified Z-plasty (butterfly flap) technique, according to Hirshowitz, was used to correct scar contracture of the anterior ankle.
In 89.5% of patients (77 feet) after reconstruction using a local flap, soft tissue defects (range, 6-30 cm?) remained. The defects were covered with
full-thickness autologous skin grafts. In this case, in 32.6% (28 feet), the exposed tendons and cutaneous nerves were preliminarily covered by the
surrounding subcutaneous tissue and fascia used as a blood-supplying source. Local flap surgery helped reconstruct mild scar contracture in 16 (18.6%)
feet. In 21 (24.4%) cases, tendon-articular structures were reconstructed. Complications in the early postoperative period were observed in 7 out of 86
operated feet, which amounted to 8.1%. In all cases, complications included marginal necrosis of local flaps and transplanted full-thickness skin grafts
observed in 4 feet (4.6%) and 3 (3.5%) feet, respectively. In all cases, engrafting of a full-thickness skin graft was noted; and there was no complete
recurrence of contracture. Due to the somatic growth of children in 8 cases (9.3%) in the late postoperative period (after 6-10 years), repeated
corrective surgical procedures were required.

Conclusion: In children, burn contractures of the toes require surgical intervention on the skin and soft tissue. Unfortunately, the pathological process
is almost always accompanied by a lack of skin and soft tissue, requiring skin grafts. In the long term, there is a need for repeated corrective surgical
interventions.

Keywords: Post-burn contracture, skin autografts, foot contracture, local flap surgery.

244



Mopazumos IK ¢ coasm. IlocaeoKoropbie KOHTPAKTYPhI CTOIIBI

BECTHMK ABUMILIEHHEI
Tom 24 * No 2 * 2022

For citation: lbragimov EK, Davlatov AA, Malikov MKh, Khaydarov MR, Khamidov NKh, Makhmadkulova NA. Khirurgicheskoe lechenie posleozhogovykh
rubtsovykh razgibatel'nykh kontraktur pal'tsev stopy [Surgical management of post-burn scar extension contractures of the toes]. Vestnik Avitsenny [Avicenna
Bulletin]. 2022;24(2):244-53.Available from: https://doi.org/10.25005/2074-0581-2022-24-2-244-53

BBEAEHMUE

Mocneoxorosble pybLOBbIE pPa3rMbaTeNbHble KOHTPAKTYPbI
nanbues ctonbl (MPPKMC), Kak 0AMH 13 BUAOB TAXKENbIX NOCNEACTBUM
0)KOTOB, OCTAIOTCA C/IOMKHOM M aKTyanbHOW Npobnemoit KombycTuo-
NOTUM, PEKOHCTPYKTUBHO-NAACTUYECKON XMPYPrM, TPABMATONOMMK
1 opToneaun. YactoTa NOC/IE0XKOrOBbIX KOHTPaKTYp U gedopmaumit
cTonbl coctasnsaet ot 3,5% 80 5% cpean NOCNeoXKoroBbIX KOHTPAKTYP
BCex NIoKanusaumii [1]. OCHOBHbIM NAaTOreHETUYECKUM MEXaHU3MOM
Pa3BMTMA NMOCIEOKOMOBbIX KOHTPAKTYP CYUTAETCA 3aMeLleHue yTpa-
UEHHBbIX BC/IEACTBME OXKOTa TKaHel pybLoBOi M GUOBPO3HOM TKaHbIO,
4TO BEAET K NOMHOM noTepe WX QYHKLUMOHAZIbHOCTU M 31aCTUYHOCTU
[2]. NouTk y Kaxkaoro BTOPOro 60/1bHOrO € OXKOramu AUCTasIbHBIX Cer-
MEHTOB KOHEYHOCTEN NPU BbINNCKE OTMEYAETCA Pa3/IMYHOW CTENEeHU
MOC/IE0KOroBas KOHTPAKTYPa KUCTU A ctonbl [3-5].

Mocneoorosble KOHTPAKTYpbl CTOMbI, Yalle BCEro NpuBoAA
K Aedopmaumu nepenHent eé 4yacTu ¢ pasBUTMEM TaK Ha3blBaemoM
«[0PCAZIbHOM KOHTPAKTYpbI» CTOMbI M NafblEeB, BbI3blBAOT 3HAYM-
TeNbHblE OrPAHWYEHNA OBUKEHWUIM B CYCTaBax M BbIPAKEHHbIE Ha-
pyLeHnn GYHKUMKU HUKHEN KOoHeuHocTU. Hapagy ¢ amckomoptom
Npu HoLeHMK 0byBM, NOCNEOKOroBbIe KOHTPAKTYPbI 1 gedopmaLmm
CTOMbI BEAYT K HAPYLIEHMIO OCAHKM U NMOXOAKM, ABNAACH TaKXKe Npuum-
HOWi NepeKoca Ta3a U UCKPUBNEHUs NO3BOHOYHMKA [1, 6]. Kpome Toro,
aHaTOMO-dYHKUMOHabHble 0COBEHHOCTU CTOMbI U FOAIEHOCTOMHOIO
CYCTaBa, XapaKTEPU3YIOLLMECA CIOKHBIM CTPOEHUEM U OTCYTCTBUEM
3aLUMTHOM KMPOBOM U MbILLEYHOM TKAHU, MOTYT NMPUBECTU K TAKENbIM
KOHTpaKTypam nocne rnybokux oxoros [1, 7].

MHTEHCUBHbIN POCT CKeneta y AeTei ¢ NOCNE0XKOroBbiMU pyb-
LaMK ABNAETCA OCHOBHOM MPUYMHOW BO3HMKHOBEHMsA HEOBXOAMMO-
CTV B NOCAEAYIOLLMX AONOAHUTENbHBIX KOPPUIMPYIOLLMX ONEpaLLMAX
B OTAaNEHHOM (4yepes 2-3 roga) nocaeonepaLmMoHHoOM nepuoge [4].

Cnesyet OTMETUTb, YTO Ha/MYME MHOMKECTBEHHbLIX MENKMX Cy-
CTaBOB CTOMbI, TOHKMX CYXOXWUINIA U CBA30OYHOrO anmnapaTa CycTaBoB,
HEKHDBIX 1 YA3BUMbIX C HEBbIPAKEHHbIM MOAKOXKHbBIM KMPOBbIM C/I0EM
MOKPOBHbIX TKAHEM ¥ MOBEPXHOCTHOE PACMO/IOKEHME aHATOMUYECKMX
CTPYKTYP CTOMbI CO34A0T NPeAnoCbIIKA ANA NErKoro 1 bbiCTporo no-
BPEXAAOLLEro BO3AENCTBMA OXKOra C PaHHUM Pa3BUTUEM BTOPUYHbIX
MaTONOMMYECKUX U3MEHEHMI U gedopmaumin. Bmecte ¢ Tem, Yem nos-
’Ke MPOBOAMTCA YCTPaHEHWe 3TUX AepopmaLinii, Tem bonee TAXKENbI-
MM U CTOMKUMU OHM cTaHOBATCA [8]. MocneoxKoroBbie CTArMBatoLLME U
Aedopmupytolupe pybLpl 06/1aCTU rONEHOCTOMHOTO CyCTaBa CO3AatoT
NPesnocbIIKM ANA Pa3BUTUA MHOTOMIOCKOCTHBIX AedopMaLmii cTonbl,
0coBeHHO B Nepuog, MIHTEHCMBHOTO POCTa cKeneTa y aeteit [9].

B cBA3M ¢ Man03pPEKTUBHOCTLIO KOHCEPBATUBHOM Tepanuu, oc-
HOBHbIM CNOCOBOM IEYEHNSA NMOCAEOKOrOBbIX PYOLOBLIX KOHTPAKTYP
cTonbl ABAfETCA Xupyprudeckuid [10]. CnepyeT OTMETUTb, YTO XMpPYp-
TMYECKOe NIeYeHMe NOCNEOKOroBbIX PybLOBbIX Aedopmaumii y aeTeit
XapaKTepPU3yeTCA MHOTO3TaNHOCTbIO BbINONHEHMA ONepPaTUBHbIX BMe-
LIATeNbCTB U3-33 BTOPMYHO NoABAAOLWMXCA gedopmaLimin B npouecce
du3nyeckoro pocta pebéHka [11, 12].

OaHMM M3 camMblx NOMYASPHbLIX CNOCOBOB XMPYPrUYECKOro fe-
YEHWA MOC/NIEOMNKOTOBbIX PYOLIOBbIX KOHTPAKTYp ABAAETCA Z-NNacTUKa

INTRODUCTION

Post-burn scar extension contractures of the toes, a se-
vere consequence of burns, are a pressing issue in combustiolo-
gy, reconstructive surgery, traumatology, and orthopaedics. The
frequency of post-burn contractures and deformities of the feet
ranges from 3.5% to 5% among post-burn contractures of all local-
isations [1]. The primary pathogenetic mechanism for developing
post-burn contractures is replacing tissues lost due to burns with
the scar and fibrous tissue, leading to a complete loss of function-
ality and elasticity [2]. At discharge, almost every second patient
with burns of the distal parts of the limbs has varying degrees of
post-burn hand or feet contracture [3-5].

Post-burn contractures of the feet, most often leading to
anterior ankle deformity with the development of dorsal con-
tracture, causing significant movement limitation in the joints
and lower-limb dysfunction. Along with discomfort when wearing
shoes, post-burn contractures and deformities of the feet lead to
postural and gait disorders, being also the cause of pelvic tilt and
spinal curvature [1, 6]. In addition, anatomically, the foot and an-
kle joint form a complex system without adipose and muscle tis-
sue protection. Therefore, deep burns in these areas can lead to
severe contractures [1, 7].

Active skeletal growth in paediatric patients with post-burn
scars is the main reason for subsequent additional corrective sur-
gery after 2-3 years of the remote postoperative period [4].

Multiple small joints, delicate tendons and ligaments, del-
icate covering tissues with a thin subcutaneous fat layer and
superficial anatomical structures are factors for severe damag-
ing effects of a burn injury with early secondary pathological
changes and deformities of the feet. At the same time, a delay
in these deformations repair makes them more severe and less
amenable to surgical correction [8]. In addition, retractile and
deforming scars of the ankle joint area may result in multiplanar
deformities, especially during intensive skeletal growth in chil-
dren [9].

Due to the ineffectiveness of conservative therapy, surgery
is the method of choice in treating post-burn scar contractures of
the feet [10]. However, surgical treatment of post-burn scar de-
formities in children is characterised by multi-stage surgical inter-
ventions due to secondary deformities appearing during paediat-
ric skeletal growth [11, 12].

One of the most popular surgical treatment methods for
post-burn scar contractures is the Z-plasty and its various modifi-
cations [3]. However, the only option to correct post-burn retract-
ing scars in some cases is dermoplasty using full- or split-thickness
skin grafts [11].

To correct post-burn scar contractures of the feet, various
fasciocutaneous and cutaneous flaps are also used. The main ad-
vantage of flap surgery is forming a sufficiently wide area of full-
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N eé pasnnmyHble moauduKaumm [3]. OaHako, B page Clydvaes eauH-
CTBEHHbIM CNOCOBOM YCTPAHEHWA MOC/IEOXKOTOBbIX CTAMMBAOLLMX PY6-
LLOB OCTAE&TCA ayTOAEPMONIACTMKA C UCMOIb30BAHUEM NONHOCTONHbIX
WM PACLLENNEHHbIX KOXKHbIX TpaHcnnaHTaTos [11].

[ns ycTpaHeHMA NOCNE0XKOroBbIX PybLOBbLIX KOHTPAKTYP CTOMbI
MCMONB3YIOTCA TaKXKe M Pas/IyHble KPOBOCHabOXKaeMble KOXHO-¢pac-
LMaNbHble N KOMHO-KMPOBbIE JIOCKYTbI, [NMaBHbIM NPEUMYLLECTBOM
KOTOPbIX ABAAETCA BOSMOXKHOCTb GOPMMPOBAHMA LOCTATOYHO LWMPO-
KOW M/IOWAAM MOJIHOLEHHDBIX 3/1aCTUYECKMX MOKPOBHbIX TKAHel Ans
3aMelLLeHUA 0BLIMPHBIX CTATMBatoLWMX py6uos [13-15].

HecmoTpa Ha 3HauUUTENbHbIE AOCTUMKEHUA B XMPYPIUYECKOM fle-
yeHum MPPKMC oTcyTCTBYET €4MHOE MHEHWE OTHOCUTE/IbHO Hanbonee
3¢ deKTUBHbIX CNOCO60B OMepaTUBHbLIX BMELIATENLCTB, ONTUMaNbHOW
XUPYPrUYECKOM TaKTUKM B 3aBUCUMOCTM OT KIMHUYECKUX UX BapUaH-
TOB M 06BbEMA BbINONHAEMbIX ONEPaTUBHbIX BMellaTenscts [10, 16].
Bcé BbILUEN3NOKEHHOE CBUAETENbCTBYET 06 aKTyasbHOCTM npobne-
Mbl XMPYPrMYecKOro /IeYeHUs PaccMaTpyMBaemoi NaTonorum, YTo u
TpebyeT NpPoBeAEeHMA JaNbHENWMUX UCCAEA0BAHUN ANA YAyYlLEeHWs
pe3ynbTaToB NYTEM YCOBEPLUEHCTBOBAHMA XMPYPrMUYECKON TaKTUKK U
CUCTEMATM3aLMM CNOCOO0B ONEPATUBHbIX BMELLATENLCTB.

LLENb NCCNEAOBAHMUA

M3y4nTb 0COBEHHOCTM M BO3MOMKHOCTU XMPYPrMYECKOTrO fieye-
HUA MOCNEOXOroBbIX PYBLOBLIX Pa3rMbaTesibHbIX KOHTPAKTYP Najb-
LLeB CTOMbI.

MATEPUAN U METOADbI

Mpou3BeaEH pPeTpOCneKTUBHbIA aHanu3 uctopuit Gonesuu 72
aeteli ¢ MPPKNC (oepmaTtoreHHbIMM), ONepupoBaHHbIX B OTAENEHUM
PEKOHCTPYKTUBHOWM M NNACTUYECKON MUKpOXMpYprum PecnybiuvkaH-
CKOrO0 Hay4yHOro LEHTpa CepAe4YHO-COCYAUCTON XMPYprun u Jleyeb-
HO-AMarHOCTMYECKOM LieHTpe TafKMKCKOTO roCyAapCTBEHHOMO Me-
AMUMHCKOTO yHMBepcuTeTa Mm. Abyann nbHu CuHo 3a nocnegHve 10
net (c 2011 no 2021 rr.). Bospact geTeit coctanan ot 3 go 15 ner.
Manbuunkos 6bino 38 (52,8%), nesouek — 34 (47,2%). Let noctynuam
Ha onepaTMBHOE IeYeHNe MO NOBOAY KOHTPAKTYPbI CTOMbI B CPOKM OT
9 mecsues f0 6 neT noc/e NOMyYEHUs OXKora. ITUOIOTMeN NoAYYeHUs
0’Kora B OCHOBHOM 6bina ropayas Boga (33) 1 uakas nuwa (18), a
TaKXe packanénHoe macno (11). ApyrMmu npuymHaMmM OKOroB B6biau
pasnnyHble HarpesaTenbHble ObiIToBble NPUOOPbI, KOTOPbIE MMENW
mecTo B 13,9% (10) cnyyaes. CnenyeT OTMETUTD, YTO Y BCeX BO/bHbIX
0XX0ru Bbln BTOPOI CTEMEHM U BbI3BaNM LePMATOTEHHYIO KOHTPAKTY-
py NanbLeB CTOMbI.

Y 14 (19,4%) 601bHbIX OTMEYaNacb KOHTPAKTYpa NasbLes obenx
HUMKHMUX KOHEYHOCTEN, YTO B 0OLLEN CNOXKHOCTU coCcTaBuno 86 cton
C pa3rubaTenbHON KOHTPaKTYpol nasbLeB. CieayeT OTMETUTb, YTO B
npevmyLLecTBeHHOM 6onbluMHCTBE caydaes (53 (73,6%) pebéHka c
nopaxeHuem 62 (72,1%) cton) ctarmeatowme pybLbl, NPOCTMPasnch B
NPOKCMMaNbHOM HanpPaBAEHUM, Bbi3blBaAW TaKkKe U pasrnbaTtenbHyio
KOHTPAKTYpy ros€HOCTONHOro cyctaBa. Mpu stom crubaHue cronbl
6b110 orpaHuyeHo B npegenax ot 75 go 110 rpaaycos, pasrmbaHue
cronbl — 45-50 rpaaycos.

Bcem 60/1bHbIM BbINONHEHBI ONEPATUBHbIE BMELIATENbCTBA MO
YCTPAHEHMIO KOHTPAKTYpbI NasibLes cTonbl nog 06wum obesbonvsa-
HUeM. [nA ycTpaHeHUs CTAMMBatoLWmMX pybLoB No nepeaHelt noBepx-
HOCTW FOJIEHOCTOMHOTO CyCTaBa BO BCEX C/Iy4asX MCMO/b30BasN MO-
anduumposaHHble cnocobbl Z-nnactukm — double opposing Z-plasty
(«butterfly» — Shaw DT et al, 1973) u five-flap Z-plasty (central Y-V with
lateral Z-plasties — Hirshowitz B et al, 1975) [17]. Haubonee cnoxHbim
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fledged elastic covering tissues to replace extensive retracting
scars [13-15].

Despite significant advances in the surgical treatment of
post-burn scar extension contractures of the toes, there is no con-
sensus on the most effective surgical treatment, appropriate sur-
gical tactics depending on clinical presentation, and the required
volume of surgical treatment [10, 16]. All the above highlight
the relevance of a holistic approach to the surgical treatment of
post-burn scar extension contractures of the toes, which require
further research to improve patients' treatment outcomes. Bet-
ter outcomes can be achieved by enhancing surgical tactics and
systematising the surgical intervention methods.

PURPOSE OF THE STUDY

To study surgical management of post-burn scar extension
contractures of the toes.

METHODS

A retrospective data analysis of 72 children with dermato-
genic post-burn scar extension contractures of the toes treated
at the Department of Reconstructive and Plastic Microsurgery,
Republican Scientific Center for Cardiovascular Surgery and Diag-
nostic and Treatment Centre of Avicenna Tajik State Medical Uni-
versity, Dushanbe, Republic of Tajikistan between 2011 and 2021
was performed. The age of the children ranged from 3 to 15 years.
There were 38 boys (52.8%), girls — 34 (47.2%). The children were
admitted for surgical treatment for foot contracture between 9
months and 6 years after the burn. The burns were mostly caused
by hot water, liquid food and hot oil splash observed in 33, 18 and
11 cases, respectively. Other causes of burns were caused by
various household heating appliances, which occurred in 10 cases
(13.9%). All patients sustained second-degree burns that caused
dermatogenic contracture of the toes.

In 14 patients (19.4%), contracture of the toes of both feet
was observed, with a total of 86 feet with toe extension contrac-
ture. In most cases, in 53 children (62 feet), scars retracted proxi-
mally, causing extension contracture in the ankle joint. Due to the
contracture, limited range of motion in the ankle joint was ob-
served with ankle dorsiflexion and ankle plantar flexion between
75 and 110 and 45-50 degrees, respectively.

All patients underwent surgical interventions to correct the
contracture of the toes under general anaesthesia. To correct re-
tracting scars on the anterior ankle, modified Z-plasty techniques
were used in all cases. The modified Z-plasty methods included
the double-opposing Z-plasty or interdigital butterfly flap de-
scribed by Shaw DT et al (1973) and the five-flap Z-plasty (Y-V ad-
vancement with Z-plasty) described by Hirshowitz B et al (1975)
[17]. The most challenging was selecting the optimal surgical
method to correct the extension contracture of the toes per se.
In choosing a method, the following anatomical peculiarities of
the area need to be considered. In particular, the anterior ankle
has excessively thin subcutaneous tissues, and the skin is closely
attached to subjacent structures in this area. At the same time,
in post-burn scar deformities, the lack of covering tissues is even
more pronounced, which, in turn, considerably limits the use
of local flap surgery. In addition, soft tissue defects are formed
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6b1n BbIOOP cnocoba onepauuu Ana yCTpaHeHUs COBCTBEHHO Pa3ru-
6aTeNbHOM KOHTPAKTYpbl MasbLeB cTonbl. 34eck HeobxoaMmo 6bino
UCXOAUTb W3 TOTO, YTO NMOKPOBbI B NepesiHEM OTAENE CTOMbI C Thl/IbHOW
CTOPOHbI UMEIOT YPE3MEPHO TOHKYHO MOAKOMKHYIO KNETUATKY, U NpaK-
TUYECKM OTCYTCTBYET 3anac 3/1aCTUYECKOM KoXK. MNpu 3TOM, B yCI0BU-
AX NMOCNEOKOroBbIX Py6LIOBbLIX AedopmaLmii ewé bonblue BbiparKeH
[edULMT NOKPOBHbIX TKAHEMN, YTO, B CBOK OYEPEab, PE3KO OrPaHNum-
BaeT BO3MOXHOCTU WCMO/b30BaHNUA U 3GdEKTUBHOCTb MECTHO-MAA-
CTMYECKMX onepauuit. Kpome TOro, yuuTbiBaAoChb M To 0BCTOATENb-
CTBO, YTO MOC/E YCTPAHEHWUS CTAMMBAIOLLMX TANKEW U BbINPAMIEHUA
nanbLeB 0bpasyeTca AedeKT MArKOTKAHOrO NOKPOBA C OOHaKEHMEM
TaKUX Hanbosee yA3BMMbIX aHATOMUYECKMX CTPYKTYP, KaK CyXOKWUMA,
HEepBbI, CYCTaBbl. B TaKMX yCNOBUAX PE3KO OrpaHUYeHa U BO3MOXK-
HOCTb MCMO/b30BaHWA ayTOAEPMONIACTUKY, TPebylolleld XopoLo
KPOBOCHABKaeMOro /Io¥Ka ANA NPUKUBAEHUSA aBaCKYNAPHBIX KOXKHbIX
TPaHCNAaHTATOB. YKa3aHHble 0cobeHHOCT U otanyatoT MPPKMC ot
ZPYTVX MOC/IEOKOTOBbIX KOHTPAKTYP M AedopmaLuid. B cBA3m ¢ 3TUM,
£ 0CcBOOOKAEHUA NasibLEB OT CTAMVMBAOWMX Py6LIOB UCMOb30Ba-
JINCb Pa3/IMYHbIE BapPUAHTbI Z-NNACTUKM HA CaMUX NasibLiax A0 061acT
MEKNabLEBbIX KOMUCCYP, @ AePEKTbI B 3TUX 30HAX YKPLIBAMUCh KPO-
BOCHAbKaembIMM TPEYro/IbHbIMKU NOCKYTamMM (puc. 1).

B 6onblumHcTBe cnyyaes (77 cron — 89,5%) nocne ycrpaHeHus
CTAMVBAIOLWX PYOLOB M MepemeLLeHns JIOCKYTOB, COMACcHO MCMOb-
30BaHHbIM CXeMaM MECTHO-MNAaCTUYECKMX Omepauyii, obpasoBanunch
ZedeKTbl NOKPOBHbIX TKaHel nnoLasbto ot 6 A0 30 cM? MO TbIbHOM
NMOBEPXHOCTU MEPeAHEro oTaena CTonbl M 0bnacT natocHedanaHro-
BbIX CycTaBoB. [nA onpeneneHns naowasan Aedekta UCNoONb30Bancs
MpOCTO¥ cnocob: Ha NPO3paYHOI NAEHKE KOMMPOBANWCH FPaHULpI e-
¢eKTa, a 3aTEM CKOMMPOBAHHbIN PUCYHOK AedeKTa yKaAblBanca Ha
MWIIMMETPOBYIO Bymary W BbiCYMTbIBasach naowaap. Bo Bcex atmx

Puc. 1 Cxema ceputliHoli napansnensHol Z-naacmuku 048 YycmpaHeHus
cmAzusaruux pybuos no molssbHOU nogepxHocmu nasbyes cmonei (A
uB,).

Ta6nm.|,a 1 Mcnonb3osaHue NoAHOCAOUHbIX KOXCHBIX aymompaHcnaaHmamos

after the retracting bands of scar tissue removal and the toes'
straightening with exposure to deep anatomical structures, such
as tendons, nerves, and joints. Under such conditions, autologous
skin grafting use, requiring an appropriately blood-supplied bed
for engrafting avascular skin grafts, is considerably limited. These
features distinguish post-burn scar extension contractures of the
toes from other post-burn contractures and deformities. In this
regard, various Z-plasty techniques were used on the toes and
the interdigital commissures to isolate the toes from retracting
scars, and defects in these areas were covered with blood-sup-
plied triangular flaps (Fig. 1).

In 89.5% of cases (77 feet), after removal of retracting scars
and repositioning of the flaps, according to the techniques of
used local flap surgery, soft tissue defects (range, 6-30 cm?) were
formed on the anterior ankle and in the metatarsophalange-
al joints area. To determine the size of the defect, the following
method was used: the edges of the defect were drawn onto a
transparent film, then the copied pattern was placed on graph pa-
per, and the area was calculated. In all these cases, full-thickness
skin grafts were used to cover the defects (Fig. 2). The exposed
tendons and cutaneous nerves were covered by the surrounding
subcutaneous tissue and blood-supplying tissue fascia, on top of
which autologous skin grafts were placed.

As Table 1 shows, for more than half of the cases of op-
erated feet (53.5%), autologous skin grafts were taken from the
inguinal region with primary wound closure. As a rule, full-thick-
ness skin autografts were transplanted after subcutaneous adi-
pose tissue removal with no perforations. Autologous skin graft

Fig. 1 Multiple Z-plasty in parallel design to correct retracting scars on
the dorsum of the foot (A and B)

Table 1 The use of full-thickness skin autografts

DoHopcKas 30Ha / Donor area n %
1 Maxosana o6nactb / Inguinal region 46 53.5
2 MaxoBanA cknagka / Inguinal crease 9 10.5
3 PesekrtaTt 13 roneHu / Shin donor site 15 17.4
4 be3 aytogepmonnactuku / Without autologous skin grafting 16 18.6
WUToro / Total 86 100
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CAyYanx ANa YKpbITUA fedEeKTOB UCMONb30BaAMUCh NONHOCNOMHBIE KOXK-
Hble TpaHcnaHTaTbl (puc. 2). Mpu 3Tom NepBoHaYanbHO 0BHaMKEHHbIE
CYXOXWINA U KOXKHble HEPBbI YKPbIBA/IMCb OKPYKAIOLLEN NOAKOXKHOM
KNeT4aTKoM M KpoBOCHabxaemoii dacumel, NoBepx KOTopbIX pasme-
LIA/IMCb ayTOAEPMOTPAHCMIAHTATbI, M BbINO/IHANACh KOXKHAA NAACTUKA.

Kak BuaHoO 13 1abn. 1, ansa 6onee NONOBMHbI Cy4aes onepupo-
BaHHbIX cTon (53,5%) ayTofepMoTpaHCniaHTaTbl BblIM B3ATbI U3 Maxo-
BOI 06/1aCTU € NEPBUYHBIM YLIMBAHWEM JOHOPCKOW paHbl. Kak npasu-
110, NO/THOC/IOMHbIE KOXHbIe ayTOTPaHCNNAHTaTbl NOC/e OUYULLEHUA OT
NOAKOXHOM KUPOBOM KNETYATKM Nepecakmsanmch 6es nepdopaumm.
Mepdopauua ayTOKOXKM BbINONHANACH NULLb B CAyYasnX, KOraa ume-
Nacb HeobX0AMMOCTb YBENWUUYUTL €€ NNOLafb, UK e 0TMevanacb
Yrpo3a CKONNEeHUA }KUAKOCTH NOZA TPAHCNAAHTATOM.

Ha 16 (18,6%) ctonax, BBUAY OTHOCWUTENbHO NETKOM CTEMEHU
(pasrnbaHue cTonbl nonHoe, crubanue po 110 rpagycos) pybLoBsoii
KOHTPAKTYpbl, €€ yAanocb YCTPaHUTb C MOMOLLbIO MeCTHO-NAACTU-
YECKMX onepaLmii 6e3 UCcnonb30BaHUA aBaCKYNAPHbIX KOXKHbBIX ayTo-
TPaHCNNAHTATOB.

CnenyeT OTMETWUTb, YTO B MaTepuan HacTOALLEro uccnesoBa-
HWA KOCTHO-CYCTaBHble GOPMbl KOHTPAKTYPbl He BK/OYEHbI, TaK Kak
paboTa HanpaeneHa Ha u3yyeHne 3QPEKTUBHOCTM XMPYPrUYECKOro
NIeYEHWA NOCNEOMKOTOBbIX AePMATOreHHbIX KOHTPAKTYp NasbLes CTo-
Nbl. Ha Kaaoii yeTBEpTOI onepupoBaHHo cTone (24,4%) Bo3HWKaNa
HeobXxoaMMOCTb NMPOBEAEHWA BMELLATENbCTBA HA TaKMX Mybxenexa-
LMX aHaTOMUYECKMX CTPYKTYpax TblIbHOM MOBEPXHOCTU CTOMbI, Kak
CYXOXUNUA pasrnbateneit nanbLeB M Kancyabl NAOCHepaNaHrosbIx
CYCTaBOB M3-3a BO3HMKLLMX BTOPUYHbIX (HEOKOTOBOTO XapaKTepa) us-
MeHeHuH (Tabn. 2).

Ha 28 (32,6%) onepupoBaHHbIX CTOMax Noc/ie BblKpavBaHWUA
MECTHbIX JIOCKYTOB U YCTPaHeHUs pa3rmbaTeNbHON KOHTPAKTYpbl, B

Puc. 2 Vicnonb3o8aHue KOXHbIX aymompaHcnaaHmamos 08 YKpbi-
mus Oegekma NoKPoBHbIX MKAHEU MblibHOU NosepxXHOCMU CmMonsI:
A — pasaubamenbHas KOHMPAKMypPa cMons! U nanbyes 00 onepayuu;
B —8ud cmonel nocsie 3a8epuieHusA onepayuu

perforation was performed only in cases where it was necessary
to increase the skin graft area, or there was a risk of fluid accumu-
lation under the graft.

On 16 (18.6%) feet, the relatively mild scar contracture (full
ankle plantar flexion, ankle dorsiflexion limited to 110 degrees)
was corrected with local flap surgery without the use of avascular
skin autografts.

Arthro-osseous contractures were not included in this study
since the study focused on the effectiveness of surgical treatment
of post-burn dermatogenic contractures of the toes. However,
in 24.4% of operated feet, interventions on deeper anatomical
structures of the dorsum of the foot, such as the extensor ten-
dons and the joint capsule of the metatarsophalangeal joints, due
to secondary not related to the burn changes were required, as
shown in Table 2.

In 28 (32.6%) operated feet, after local flap cutting and ex-
tensor contracture correction, involving intervention on deeper
anatomical structures, exposed tendons and nerves were cov-
ered with a blood-supplying fascioadipose tissue, and only after
that skin autografting was performed.

Another peculiarity of the surgical tactics was temporary
toe immobilisation using Kirschner wires after surgical correction.
In addition, plaster splints were applied following surgery.

Statistical data analysis included categorical variables ex-
pressed as relative frequencies (%).

RESULTS AND DISCUSSION

The postoperative management was carried out according
to the standard protocol. Antibiotic prophylaxis for 3-5 days dura-

Fig. 2 Extension contracture of the foot and toes. The use of skin
autografts to correct the covering tissue defect of the dorsum of the
foot. Preoperative (A) and postoperative (B) images — dorsolateral views

Tabauya 2 Bmewamenscmaa Ha CyXoxusbHo-cycmasHom annapame cmonsi Table 2 Interventions on the tendon-articular structures of the foot

Onepauun Ha ry6Kenexawmx CTpyKTypax cronbl

Surgical procedures on deep structures of the foot

MepeceveHune cyxoskunuin / Transection of the tendons

A W N -

Wtoro / Total

248

YAnuHeHue cyxoxununin pasrmbateneit nanbues / Extensor tendon lengthening
MepekntoueHmne pasrnbatenen / Transposition of the extensors

Kancynotomus natocHedanaHrosoro cycrasa / Metatarsophalangeal joint capsulotomy

n %

7 8.1%
6 7.0%
3 3.5%
5 5.8%
21 24.4%
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TOM YuC/ie Nocae BMELIATeNbCTBa Ha MyBKenemalmx aHatompuye-
CKUX CTPYKTYpaXx, OrONEHHbIE CYXOXMMANA U HEePBbl YKPbIBANNCH KPO-
BOCHAbKaemoi dacLmanbHO-KUPOBOWM TKaHbHO, M TONbKO NOC/E 3TOT0
BbIMOJ/IHANACH KOXKHAA NNACTVKA ayTOAEPMOTPAHCNNAHTATOM.

Cnepytowias 0COBEHHOCTb XMPYPrUYECKON TaKTUKM 3aK/tova-
Nacb B BbINOAHEHUM BPEMEHHOM GUKCALMM ONEPMPOBaHHbIX NasbLEs
CTOMbI B COCTOSHWUM TUMNEPKOPPUTMPOBAHHON GAEKCUMM NPU MOMOLLM
cnuy, KnpwHepa. Mo 3aBepLleHnm onepaLmmn NpoBoanaac UMMOBU-
/IN3aLMA KOHEYHOCTU TMMCOBOM JIOHTETOM.

CratncTnyeckan 0bpaboTka maTepuana BK/IKOYaNa NOACUET Ka-
UECTBEHHBbIX NOKasaTeneil B suae gonent (%).

PE3YNbTATbI U OBCYXXAEHUE

BeseHuWe nocneonepaLMoHHOro Nepuoga OCyLLeCcTBAANOCh MO
06LLenpuHATON MeToauKe. BonbHbIM HasHayanucb npodunakTUde-
CKWUI KypC aHTUOaKTepUanbHOW Tepanuu AUTENbHOCTbIO 3-5 AHei
1 obesbonuBatoLme npenapatbl. B peakux cyvasnx Ucnonb3oBaamuch
npenapartbl, yayyLiaoLwme MUKPOLMPKYAALMLIO, KOFAa Npy 3aBeplue-
HWM onepaLmMmn oTMeYanach c1abaa nepdysua nepemeLtEHHbIX MecT-
HbIX TKaHEMN.

MepBas nepeBsasKa BbINOMHANACL HA CleayoWwmit AeHb nocne
onepauum C LENblo 3ameHbl BbICOXIUMX OKPOBAB/IEHHbIX MOBA3OK.
Mpn 3TOM camblii NEPBbIN C0M NOBA3OK — Ba3eMHOBAsA UM Ma3e-
Bas (Ma3b Ha }KMPOBOM OCHOBE) — HE CHUMANACh B TeyeHue 7-9 aHei
nocne onepauuun. CnycTta 3To Bpems, NpoM3BOAMAACh NepBas CMeHa
MOBA3KM Haf NepecarKeHHbIM MOJIHOCNOMHbBIM KOXHbIM TPaHCMAaH-
TaTOM C NOCAeAyoLLeN UX 3aMEHOM Kaxable ABa AHA. KOXKHble LWBbl
CHUMaNUCL Yepes ABe HesesM, HOLWEHWUE IOHTeTbl NPEKPaLLLanoch Ye-
pes 3-4 Hegenu, Nocne Yero BO306HOBAANACL NAacCMBHAsA pa3paboTka
[BUKEHWIA B TONIEHOCTONHOM cycTaBe. Ha 4-6 Heaene yaansauch cnu-
ubl KvpliHepa u 60/1bHBIM Pa3peLanocb 3aHUMMaTbeA pPa3paboTKoit
[ABUKEHWMIN BO BCEX CyCTaBax CTOMbl M NafbLEeB.

OCNOXHEHMA B paHHEM NOCNEONEepPaLMOHHOM Nepuoae oTme-
yeHbl B 7 13 86 onepupoBaHHbIX CTon, 4To cocTasuio 8,1%. Bo Bcex
CNyYanx OCNOMKHEHUs ObiNM NpeacTaBNeHbl KPAaeBblM HEKPO3OM: Ha
4 cTonax (4,6%) 370 6bln KPaeBOM HEKPO3 MECTHbIX JIOCKYTOB M Ha 3
(3,5%) ctonax — KpaeBoOW HEKpPO3 NepecarKeHHOro MoAHOCAOMHOro
KOMKHOTO TpaHcnnaHTaTa. Cly4aeB He NMPUKUBIEHWUS NOSHOC/IOWHOTO
KOYKHOTO TPAHCM/IaHTaTa UM NMOMHOTO PeLMAMBa KOHTPAKTYPbI cpeam
HaLux HabnoaeHWi He Bbino.

Puc. 3 OmoanéHHell pe3ysbmam mecmHo-naacmuyeckol onepayuu
6e3 ucnone3osaHusa aymodepmompaHcnaaHmama 0o (A) u nocse (B)
emewamesscmeda

tion and painkillers were administered. In rare cases, medications
that improve microcirculation were used when poor perfusion of
the transpositioned local tissues was noted following surgery.

The first dressing change was performed the next day after
surgery to remove outer dressings with dried blood. At the same
time, the innermost dressings with protective petroleum jelly
or ointment (fat-based) — were not removed until 7-9 days after
surgery. After that, the first dressing change on the transplanted
full-thickness skin graft was made, followed by dressing replace-
ments every two days. The skin sutures and the plaster splints
were removed after 2 and 3-4 weeks, respectively, followed
by passive ankle joint mobilisation. Finally, at 4-6 weeks, the
Kirschner wires were removed, and the patients were allowed to
perform mobilisation of all joints of the feet and toes.

Complications in the early postoperative period were ob-
served in 7 (8.1%) of 86 operated feet. In all cases, complica-
tions included marginal necrosis of local flaps and transplanted
full-thickness skin grafts observed in 4 feet (4.6%) and 3 (3.5%)
feet, respectively. No cases of no-engraftment of a full-thickness
skin graft or complete recurrences of contracture were noted.

Long-term outcomes were studied in a follow-up period be-
tween 6 months to 11 years after surgery. The criteria for eval-
uating long-term effects included preservation of function of
the operated foot and toes and the aesthetics of the lower limb.
The aesthetic criteria were as follows: the foot's appearance, the
presence of rough post-burn or postoperative scars, and second-
ary or residual post-burn deformities of the toes and the foot. In
addition, joint range of motion in the affected and healthy feet
was evaluated for the functional capacity assessment of the foot
and toes. Another functional characteristic of the foot was the
presence of trophic changes in the covering tissues, which make
it difficult to wear shoes and walk.

The satisfactory outcomes were observed in patients who
underwent only local flap surgery using Z-plasty. However, the
good results were not because of the utmost mastery of surgery
in all contractures but because this technique can be used only in
relatively mild cases with a preserved elasticity of normal tissue
on the sides of the retracting bands of scar tissue (Fig. 3).

Fig. 3 The long-term outcome of local flap surgery without the use of
skin autograft. Preoperative (A) and postoperative(B) images — lateral
view
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OTpanéHHble pesynbTaTthl M3yyYeHbl NO UCTeYeHUo 6 mecAles
nocne onepauum u oxsaTuau nepuog, Habnogenua ao 11 net nocne
npoBefieHWA OMnepaTUBHOTO BMeLIATeNbCTBa. Kputepuamn OueHKu
OTAANEHHbIX PE3Y/LTATOB CTYMKWMN KaK GYHKLMOHaNbHbIE BO3MOMXKHO-
CTW ONEPUPOBAHHOM CTOMbI U NaJIbLEB, TaK M 3CTETUYECKOE COCTOAHME
HUMKHEN KOHEeYHOCTU B Lenom. K acTeTnyeckum nokasatensm 6oiau
OTHeCeHbl BHELIHWI BUZ, CTOMbl, HasMuMe rpybbiX NOCNEONKOroBbIX
MOCNEonepaLyoHHbIX pybLOB, OCTATOYHbIE U BTOPUYHBIE NOC/IEOKO-
roeble AedopmaLiMm NanbLEB U camoii cTonbl. Hanbonee BaxHbIMM
CYUMTaNUCh GYHKLMOHA/IbHbIE BO3MOMXHOCTM CTOMbI U NajbLes, Ans
OLLeHKM KOTOPbIX YYUTbIBaNCA 06bEM ABUNKEHUIA B CyCTaBax Mo Cpas-
HEHWIO €O 340pOBOK CcTONOW. [pyrum Kputeprem GyHKLMOHANbHOMO
COCTOAHMA CTOMbI ObIIO HaIMYME UM OTCYTCTBUE TPODUYECKMX HApPY-
LWEHWUI NMOKPOBHBIX TKAHEW, 3aTPYAHAOWMX HoweHWe obysu U CBO-
6oz HOe NepesBUKEHNME.

Pe3ynbraTbl 6b11M XOPOLWWMM Y 6ONBHBIX, KOTOPLIM UCMONb30Ba-
JINCb TONbKO MECTHO-NIACTUYECKME ONepauyn Ha NpuHUmMnax Z-nia-
CTUKM. OZHAKO CNefyeT OTMETUTb, YTO Y 3TUX BO/IbHBIX Pe3ynbTaThl
6b1/1M XOPOLUMMM He M3-33 BbICOKOM 3OEKTUBHOCTU U UAEANBHOCTM
sToro cnocoba onepaLumn Npu Bcex Gopmax KOHTPAKTYp, @ BBUAY TOro,
4TO 3TOT CNOCO6 BO3MOXKHO MCNONb30BaThb NNLLb B OTHOCUTENBHO NEr-
KMX CNy4anx C COXPaHEHHbBIM 3aMacoM 371aCTUYECKUX TKaHel No CTopo-
Ham OT cTArMBatoLLero pybLoBoro rpebHs (puc. 3).

B cnyyasnx e 06LWMPHBIX rpyObiX NOCIE0XKOroBbIX PYyOLIOB MLLIb
MECTHO-M/IACTUYECKUM CNOCOBOM He TONIbKO HEBO3MOXKHO YCTPaHUTb
KOHTPaKTYpy, HO MOPOI0 faKe HET BO3MOXKHOCTU NPUMEHWUTb CNOCOo-
6bl Onepauuii Ha NPUHLMNAX Z-NAacTukK (puc. 4).

Kak nokasaHo Ha puc. 4 pe3ynbTaT KOXKHOM NAACTUKK B U30IMPO-
BaHHOM BWAE HUKAK HE CPAaBHUM C Pe3y/IbTaTOM MECTHO-NACTUYECKOM
onepaumu, 1 B 4aHHOM cyvae Hanbonee LenecoobpasHbim, bonee -
(GEKTMBHBIM M MEHEE TPaBMaTUYHbIM 1A 6OIbHOTO ABAETCA ayToAep-
MOM/IACTUKA. IMEHHO O TaKMX Cy4Yasx peyb U UAET, KOrLa roBopsT O
€MHCTBEHHO BO3MOXHOM Crocobe YCTpaHEHWA NOC/TIEOKOTOBbIX py6-
LLOBbIX KOHTPAKTYp C UCMO/b30BaHWUEM ayTOAEPMONAACTURM [11].

KoHeuHo, B Takux Ciyyasx B YCNOBUAX MUKPOXMPYPrUYECKOro
OTZAENEHUA MOXKHO NMepecasuTb U KOXKHO-dacLmanbHble KPoBOCHAO-
YKaemble JIOCKYTbl, OfIHAKO 3TO ObiBaeT 6osee TPaBMATUUYHbIM A/
pebéHka ¢ onpesenéHHbIM PUCKOM HapyLIEHWUA KPOBOCHABXKeHWA no-
CKyTa C BO3MOXHOM ero notepei [3].

OfHVM U3 BaXKHbIX U [BOAKO OLEHMBAEMbIX KPUTEPUEB CUMTa-
JINCb MOKa3aHUs K NOBTOPHbIM KOPPUTMPYIOLWMM ONepaLyMam B OTaa-

Puc. 4. OmoanéHHblli pe3ynsmam ucnosb308aHUS AymodepMompaHc-
nagHmama 6e3 mecmHo-naacmu4eckux onepayuli 0o (A) u nocne (B)
emewiamenscmea
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In cases of extensive rough post-burn scars, it is impossible
to correct contractures only by local flap surgery. Sometimes, it is
not even possible to use the Z-plasty technique (Fig. 4).

As shown in Fig. 4, skin plasties' outcomes are incompara-
ble to local flap surgery. In this case, skin autografting is the most
effective and less traumatic for the patient. These are precisely
the cases when the only option to correct post-burn scar contrac-
tures is the use of skin autografting [11].

In such cases, in the settings of the microsurgical depart-
ment, it is also possible to transplant fasciocutaneous flaps with
blood supply, but this can be more traumatic for a child with a
risk of impaired blood supply to the flap and possible flap loss [3].

A crucial criterion was the indications for repeated correc-
tive surgeries in the remote postoperative period, representing a
double-edged sword. When surgical intervention becomes com-
pelling within one year after the procedure, the long-term out-
comes were considered unsatisfactory since even a partial recur-
rence of the contracture in these cases was regarded as a primary
outcome in this study, being direct comparative evidence of the
efficacy of the intervention. However, somatic growth of the child
initially operated on in early childhood requires reoperation after
3-4 years of the remote postoperative period. At the same time,
this "recurrence" of contracture or deformity is secondary and
cannot be considered true contracture recurrence related to the
efficacy of the surgery. In our study, indications for repeated cor-
rective operations appeared in 8 cases (9.3%) after 6-10 years of
the remote postoperative period. All these patients for post-burn
scar extension contractures of the toes were initially operated on
at early age (2 -5 years). In one case, a child was surgically treated
at 2,7 and 13 years of age.

In modern literature, the indications for repeated opera-
tions are the most discussed topic of post-burn deformities and
contractures surgical treatment in children. Most authors empha-
sise that active skeletal growth is the leading cause of recurrence
after correcting post-burn contractures in children [1, 4, 6, 9, 11].

CONCLUSION

Thus, paediatric post-burn scar extension contractures of
the toes require intervention in covering tissues and deep ana-

Fig. 4. The long-term outcome of using skin autografts without local flap
surgery. Preoperative (A) and postoperative (B) images — dorsal view
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NEHHOM nocneonepaLumMoHHoM nepuoge. MNpu NoABAEHUN NOKa3aHUI
K MOBTOPHOW KOPPUIMpyloLWei onepauuu B TeyeHWe OAHOTo roaa
nocse onepaumu oTAanéHHble pesynbTaTbl CYUTAIUCL HeYyA0BNETBO-
PUTENbHBIMM, NOCKONbKY AaXKe YaCTUUHbIA peLnanB KOHTPaKTYpbl B
3TUX CNYYAAX CUMTA/CA NEPBUYHBIM, YKa3bIBAKOLLMM Ha NPAMYIO CTe-
neHb 3¢ deKTMBHOCTY NpoBeAEHHOM onepauun. OgHaKo noAasaeHue
MoKasaHMWit K NOBTOPHOK onepauuu yepes 3-4 roga u bonee nocne
onepauyuu 6bi10 CBA3AHO C COMATUYECKMM POCTOM pebEHKa, KOTOPbIN
nepBMYHO Bbln ONEpPUPOBaH B paHHEM AeTCKOM Bo3pacTe. [Mpu sTom,
«peumans» (oNATb e, eC/IM 3TO MOXKHO Ha3BaTb B aHHOW CUTyaLUK
PeLuanBOM) KOHTPAKTYpPbl MaK aedbopmaLmu ABNAETCA BTOPUYHBIM,
He CBA3aHHbIM C 3GPEKTUBHOCTbIO NpoBeAEHHOW onepauuun. Cpeau
Hawwmx HabnopeHuit B 8 cnydasx (9,3%) B oTganéHHom nocneone-
paumoHHOM nepuoge (yepes 6-10 net) NOABUAKUCL MOKa3aHWA K no-
BTOPHbIM KOPPUIMPYHOLLMM onepaLmam. Bce 3Tu naumeHTbl no noso-
Ay NPPKMNC nepsryHO Bbin onepupoBaHbl B paHHeMm (0T 2 ao 5 neT)
BO3pacTe. B Tom uncne, B ogHOM cnyyae pebEHOK Obln onepupoBaH
TPWKApI: NEPBUYHO B BO3pacTe 2 /IeT, BTOPOM pa3 — B BO3pacTe 7 neT u
TpeTuii pa3 — B Bo3pacte 13 nert.

BbilweonucaHHaa NpuMyYMHa NOBTOPHbIX OMepauuil B auTeparty-
pe ABNAeTcA Hanbonee 06CyKAaEMbIM MOMEHTOM B XMPYPrUYECKOM
NleYeHUM NOCNEOKOroBbIX AePopMaLmii U KOHTPAKTYp y AeTelt. bonb-
LUIMHCTBO aBTOPOB MOAYEPKMBAET, YTO MMEHHO WMHTEHCMBHbIA POCT
CKeneTa ABNAETCA OCHOBHOW NPUYMHON peLuamnBa nocae ycTpaHeHuma
MOC/IE0KOrOBbIX KOHTPAKTYp y AeTeld [1, 4, 6, 9, 11].

3AKNIOYEHUE

Takum obpasom, MPPKMCy aetelt TpebytoT BbINOAHEHWA BMELLA-
TE/IbCTBA HE TO/IbKO Ha MOKPOBHbIX TKAHAX, HO U Ha IyGKenexaLmx
aHAaTOMMYECKUX CTPYKTYpax, MPaKTUYECKM BCerga COMpOBOMAAOTCA
pe3kum aeduUMTOM MOKPOBHBIX TKaHelW, TPebyoWwmm npuMeHeHus
KOXHbIX TPAHCNNAHTATOB W, NPWU 3TOM, HEPELKO, BO3HUKAET HeObXO-
AMMOCTb MPOBEAEHUA MOBTOPHbIX KOPPUMMPYHOLLMX OMEepaTUBHbIX
BMELLATENLCTB B OTAA/IEHHbBIE CPOKM.

tomical structures. In addition, the pathological process is almost
always accompanied by a lack of skin and soft tissue, requiring
skin grafts and repeated corrective surgical interventions in re-
mote periods.
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