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Lienb: ynyyweHne pesynbTaToB ONEPATUBHOMO IEYEHUA CNACTUYECKUX GOPM AETCKUX LepebpanbHbix napanuyent (ALIM) ¢ nopakeHnem HUKHUX KO-
HeYyHoCcTew.

Matepuan u meTtoabl: NPOAHAIN3MPOBAHbI Pe3y/bTaTbl ONnepaTMBHOro AevyeHna 208 fetein B Bo3pacTe oT 3 Ao 14 neT co cnacTuyecknmmn Gopmamm
[OLUMN ¢ nopaskeHMem HUKHUX KOHEYHOCTel. B 3aBUCMMOCTH OT TaKTUKM iedeHuna 6onbHble Bblin pacnpeseneHsl Ha Age rpynnbl. B ocHOBHyto rpynny
Bowmn 105 (50,5%) 6onbHbIX, KOTOpble ONEPUPOBaHbl Ha POHE HEMPEPLIBHOTO KOMMIEKCHOTO KOHCEPBATUBHOTO IeYeHNs. B KOHTPONbHYtO rpynny
BK/oYeHbl 103 (49,5%) pebéHka, KOTOPOMY MPEANPUHATO ONepaTUBHOE NedeHre Ha GOHe HECUCTEMATUYECKOTO U HEMOJIHOTO KOHCePBATUBHOIO Jie-
YyeHus.

Pe3ynbTaTthl: ONTUMM3ALLMA TaKTUKU ONEPaTUBHOIO JIeYeHUA NMPOBOAMIACH C YYETOM BO3pacTa HO/bHbIX, XapaKTepa U COYETAHHOCTU KOHTPAKTYp U
AedopmaLyii, ycoBePLIEHCTBOBAHHbIX NMOKa3aHUI K onepaLm, CNacTUYHOCTM MbILLULL, CTEMEHWU HapyLieHU Xoabbbl. COBEpLLEHCTBOBaHbI NMOKa3aHUA
L0151 KOPPEKLMU OTAENbHbBIX KOHTPAKTYp U gedopmaLimit. Kpome 06LLEM3BECTHBIX, MPEAIOKEH PAL YCOBEPLIEHCTBOBAHHbBIX METOAOB XMPYPruyecKoi
KOPPEKLIMM KOHTPAKTYp 1 aedopmauuid. Mpu paspaboTke oNTUMU3MPOBAHHOW TaKTUKM ONEPATUBHOIO IEYEHWUA NPUOPUTET OTAABANCA BbIMOSHEHWIO
onepaumii Ha MATKUX TKaHAX B PaHHUE CPOKU. Onepaummn Ha KOCTAX BbIMOSHANNCH TONbKO nocie HeahpdeKTUBHOCTM onepaLmili Ha MAFKUX TKaHAX.
C y4éTOM BbllEHa3BaHHbIX PAKTOPOB YCOBEPLUEHCTBOBAHbI NMOKa3aHUA K BbIMOJHEHWIO MHOTOYPOBHEBbIX OMEPaTMBHbIX BMeLLIATe/bCTB, KOTopble C
YY4ETOM MNPUCYTCTBUA BTOPUYHBIX AedopMaLMil MOTYT MPUMEHATLCA B OAMH UAKM HECKO/bKO 3TanoB. OTAanéHHble pe3ynbTaTbl 1eYeHUA OLEeHEHbI C
MOMOLLbIO MPEAONKEHHO B XOAE BbINONHEHWA paboTbl WKanbl. Peannsauys BbileHa3BaHHOTO NOAX0Aa CNOCOBCTBOBAA CTATUCTUYECKU 3HAUMMOMY
YNYULIEHWIO OTAANEHHbIX PE3YNLTaTOB B OCHOBHOW rpynmne no CPaBHEHMIO C KOHTPObHOW (cooTBETCTBEHHO 72,5+4,7 1 61,2+3,6 6annos; p<0,001). C
MOMOLLH 06BEKTUBHBIX AaHHbIX YCTAHOBIEHO, YTO YACTOTa XOPOLUMX Pe3yNbTaToB (Mpu cymme cBblile 70 6an10B) B OCHOBHOW rpynmne CTaTUCTUYECKU
3HAYMMO OKa3anacb 6osblUe, Yem B KOHTPO/IbHOW rpynne (cooTBeTcTBeHHO 64,4% 1 11,8%, p<0,001). HanpoTuB, B KOHTPO/ILHOM rpynne Habaganock
npeobnasaHue yA0BNETBOPUTE/NBHBIX Pe3ynbTaTos (Mpu cymme oT 61 Ao 70 6annoB) Mo cpaBHEHWIO C KOHTPOIbHOM FPyNMoi (COOTBETCTBEHHO 27,7% U
65,6%, p<0,001). YacToTa HEyA0BIETBOPUTE/IbHBIX PE3YNLTaTOB B OCHOBHOM rpynne CTaTUCTUHECKM 3HaUYMMO Bbina HUKE, YeM B KOHTPO/IbHOM rpynne
(cooTBeTcTBEHHO 7,9% M 22,6%, p<0,01).

3akntoueHue: pesynbraTbl NPOBEAEHHOIO UCCNEA0BAHMA NOKa3an CTaTUYECKM 3HAYMMOE yyYlleHWe OTAANEHHbIX Pe3ybTaToB NeYeHns cnactuye-
cknx dopm ALIM npu ncnonb3oBaHUM ONTUMMU3MPOBAHHON TaKTUKM Ie4eHUA. BbinoaHeHWe onepaLuuii No ONTMMU3MPOBAHHBLIM NMOKa3aHUAM NO3BONA-
€T L06UTLCA MONOKUTENbHBIX Pe3ynbTaToB Y 92,1% 60bHbIX.

KntoueBble cnoBa: demckuli yepebpansHbili napanuy, cnacmuyeckas opma, onepamusHoe sneveHue, onepayus LLimogens-1, onepayua LLimoge-
n17-2, onepayus 3auyenuHa-LLmypma, omoanéHHsle pe3yanbmamel, WKAAA OYEeHKU 0mOanEHHbLIX pe3ysnbmamos.

Ona uutupoeaHua: faHues XT, Pa33okos AA. OnepaT1BHOE SieueHue AETCKUX LiepebpanbHbix napanauyein. BecmHuk AsuueHHsl. 2024;26(2):214-32. https://
doi.org/10.25005/2074-0581-2024-26-2-214-232
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Objective: To improve surgical treatment outcomes of spastic cerebral palsy (SCP) with lower extremities involvement.

Methods: The results of surgical treatment of 208 children aged 3 to 14 years with SCP affecting the lower extremities were analyzed. Depending on
the treatment tactics, the patients were divided into two groups. The main group included 105 (50.5%) patients who underwent surgery in addition
to continuous complex conservative treatment. The control group included 103 (49.5%) children who were operated against the background of
unsystematic and incomplete course of conservative therapy with unsystematic drug administration.

Results: The surgical treatment tactics were optimized by considering the patient's age, types and combinations of contractures and deformities,
enhanced surgical indications, muscle spasticity, and gait disturbances. Improvements have been made in identifying the need to correct particular
contractures and deformities. Alongside the commonly used techniques, several enhanced approaches for surgical correction of contractures and
deformities have been suggested. In creating efficient surgical strategies, the focus was initially on conducting surgeries on soft tissues. Bone surgeries
were carried out only if soft tissue surgeries were unsuccessful. Considering the factors mentioned above, there have been enhancements in the
guidelines for multilevel surgical procedures, which may be implemented in single or multiple stages, considering secondary deformities. The scale
proposed during the study was used to evaluate long-term treatment outcomes. Implementing the above approach contributed to a statistically
significant improvement in long-term outcomes in the main group compared to the control group (72.5£4.7 and 61.2+3.6 points, respectively;
p<0.001). Based on objective data, it was found that the rates of positive outcomes (scoring above 70 points) were significantly higher in the main
group compared to the control group (64.4% and 11.8%, respectively, p<0.001). Conversely, the control group showed a predominance of satisfactory
outcomes (scoring 61 to 70 points) in comparison to the main group (27.7% versus 65.6%, p<0.001). The main group had a statistically significantly
lower rate of unsatisfactory results than the control group (7.9% and 22.6%, respectively, p<0.01).
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Conclusion: The study's findings demonstrated a statistically significant improvement in the long-term outcomes of treating SCP by implementing
enhanced treatment strategies. Performing surgical procedures based on optimized indications leads to favorable outcomes in 92.1% of patients.
Keywords: Cerebral palsy, spastic form, surgical treatment, Lorenz-Stoffel neurotomy, Sturm-Zatsepin method, long-term outcomes, long-term

outcomes assessment scale.
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BBEOEHUE

B HacToswee Bpemsa npobnema AMarHOCTUKM U fevenmna ALMN,
13-3a YPE3MEPHOI PAcNPOCTPAHEHHOCTU M UHBANMAHOCTU, OTHOCUTCS
K UMC/y aKTyaNbHbIX 33434 NMPAKTUYECKOro 3apaBooxpaHeHus [1-3].
YactoTa ALUMM B 93KOHOMWYECKM Pa3BUTbIX CTPAHAX COCTaBAsAeT oT 2-2,5
20 13 Ha 1000 HaceneHua. B cTpyKType MHBANIMAHOCTM YA/ bHbIN BEC
paccmaTprBaemoit natonorum konebnetcs ot 24% no 70% [1, 4, 51.

Bonpocb! neyenns 6onbHbix ¢ ALIMN B inTepaType ocBelleHb! 4o-
CTaTO4YHO NOAPO6HO, OAHAKO OHU OTHOCATCA K YUC/Y CaMbIX AMCKYTa-
6e/1bHbIX pPa3AenoB KAMHUYECKOW opToneamu [6-9]. B cA3m ¢ Tem, uTo B
OCHOBE KIMHUYECKMX NpossaeHnii LM nexat MSMeHeHWs B roN0BHOM
MO3re, @ UX NOCNEACTBUA NPOABAAIOTCA B KOHEYHOCTAX, 3TO 06CTOATENb-
CTBO AMKTYET HEOOXOAMMOCTb NMPOBEAEHMSA KOMMIEKCHOTO A/IUTENbHO-
rO KOHCEPBATMBHOTO M OMEPATUBHOTO IEYEHUA B COYETAHMM C BOCCTa-
HOBUTE/IbHBIM /IeYEHNEM B TEYEHWE BCeW U3HW 6onbHoro [4, 10].

Cpeay vccnenoBaTtenei, No AaHHbIM IUTEPATYPbI, HET KOHCEHCY-
Ca OTHOCUTENBHO CPOKOB BbIMO/MHEHWUS OMEPATUBHbIX BMELLATENbCTB.
BONbLUMHCTBO MccneaoBaTenel paTyeT O Kak MOXKHO PaHHEM BbIMNoA-
HEHWW XMPYPrUYECKOTO IEYEHUS, MOTUBMPYA JaHHbIM NOAXOA, TEM, YTO
OH HOCWT NPEBEHTUBHbIV XapaKTep, T.K. OnepaLmm B Takmx Cayyanx Ha-
rnpaB/ieHbl Ha NPOGUNAKTUKY Bosee TAKENbIX M3MEHEHWI ONOPHO-ABW-
raTenbHOro annaparta [4, 7, 10, 11]. B HacTosLLee Bpems GONbLUMHCTBO
nccnepoBateneil TakKe NPUAEPIKMBAETCA MPMHLMMNA  BbINONHEHWS
XUPYPrU4ECKOro IeYeHnA «CBEPXY BHM3». ECTECTBEHHO, 3TW onepaLymm
[OMKHBI NPOBOAUTLCA Ha POHE KOHCEPBATUBHOMO JIEYEHNA B Pas3ny-
HbIX COYETAHMUAX C YYETOM BO3PACTa, TAKECTU HAPYLLUEHWI QYHKLMM KO-
HEYHOCTEN 1 CaMMX OMEPATUBHBIX BMELLATENBCTB.

Cpeay MHOXKeCTBa NOAXOA0B HamboJbluee YMCNO CTOPOHHMKOB
MMEET MHOrOYpPOBHEBbIN Moaxod, vmeHyemblii SEMLS (single event
multilevel surgery), Korga ogHOBPEMEHHO BbINONHAIOTCA ABe 1 bonee
onepaumn [12-14]. B pamKax 3TOM KOHLEMNUMW LUMPOKOE MpPU3HaHWe
MONYYMAM BMELLATENCTBA HA MAMKMX TKaHAX, KOTOPbIe MPUMEHSIOTCS B
Pa3nYHbIX coueTaHusx [6-8, 13]. C Lenblo AOCTUNKEHUS MAKCUMaNbHO
3ddEKTUBHBIX PE3Y/ILTATOB PEKOMEHAYETCA BbINOMHEHWE 3THX Onepa-
LM B paHHeM BO3pacTe U NPU HaNYUKM YMEPEHHbIX NMPOABAEHUI 3a-
6onesaHusA. Mpy HaNMUUK TAKENBIX AePOPMaLLUA U KOHTPAKTYp, Koraa
3TV U3MEHEHMA BIMAIOT Ha NpaBKU/bHOe GOPMMPOBAHNE ABUTATENbHbIX
OYHKUMM, B PEAKMX UCK/IHOYEHMSAX NPUOEratoT K onepaLmam Ha KoCTax
[8, 15]. B nuTepaType noa4yépKMBaETCA 3Ha4YEHME COBPEMEHHbIX METO-
[l0B AMArHOCTUKM, B YacTHOCTU Y3U 1 HelpoBKU3yanmnsaLmu, B yny4ile-
HWUW pe3ynbTaToB 0bCyKaaemoit natonorum [16, 17].

HecmoTpa Ha npucTanbHOEe BHUMAaHWE UCCieaoBaTenein K 3Toi
npobaeme, MHOrMe acnekTbl ONEPaTUBHOTO IeYeHUs paccmaTpuBae-
MOW MaToNIoMMMn OCTAOTCA AUCKYTAabenbHbIMM, a MOPOW OCBELLEHbI C
NPOTUBOPEUMBBIX NMO3ULMIA. ITO KacaeTcA BO3pacTa AeTel, BapuaHTOB
COYETaHMA M MOMbITKN CUCTEMATM3ALLMM KOHTPAKTYP M OMnepaTuBHbIX
BMELLATENbCTB, OOBEKTUBHOM OLIEHKM PE3YNLTAaTOB IEUEHUA U APYIUX
acnekToB. Heobxoa¥Mo OTMETUTb, YTO B TafKMKUCTAHE B CTPYKType

INTRODUCTION

Due to its excessive prevalence and disability, diagnosing
and treating cerebral palsy is one of the urgent problems of prac-
tical healthcare [1-3]. The incidence of cerebral palsy in econom-
ically developed countries ranges from 2-2.5 to 13 per 1000 pop-
ulation. The share of the conditions ranges from 24% to 70% in
disability patterns [1, 4, 5].

Although the literature adequately addresses the treat-
ment issues of patients with cerebral palsy, they remain one of
the most contentious areas in clinical orthopedics [6-9]. Because
cerebral palsy symptoms stem from brain changes and their con-
sequences manifest themselves in the limbs, it is necessary to
provide lifelong ongoing complex conservative and surgical treat-
ment, along with rehabilitation therapy [4, 10].

According to the literature, researchers do not agree on
the best time to perform surgical procedures. Nevertheless, the
majority of specialists recommend undergoing surgery as soon
as possible. They assert that this method aims to prevent more
severe musculoskeletal system changes by acting preventively
in such situations [4, 7, 10, 11]. Presently, most researchers also
follow the principle of conducting surgical treatment top-down.
Naturally, these procedures must be performed along with con-
servative treatment in various combinations, considering age, se-
verity of limb impairment, and extent of surgery.

Out of all the different methods, the most popular one is
a multilevel approach called SEMLS (single-event multilevel sur-
gery), where multiple surgeries are performed simultaneously
[12-14]. Soft tissue interventions embraced within this frame-
work are widely utilized in diverse combinations [6-8, 13]. To ob-
tain optimal outcomes, it is advised to carry out these procedures
when there are mild clinical manifestations, typically at a young
age. In rare cases, bone surgery may be considered when severe
deformities and contractures prevent the normal development of
motor function. [8, 15]. The significance of advanced diagnostic
techniques such as ultrasound and neuroimaging is highlighted in
the literature as crucial for enhancing outcomes [16, 17].

Although researchers have closely examined surgical treat-
ment for this condition, many aspects of this issue are still debat-
ed and can be seen from conflicting viewpoints. This pertains to
the age of children, possible combinations, efforts to classify con-
tractures and surgical interventions, evaluating treatment out-
comes objectively, and other related factors. It should be pointed
out that in Tajikistan, in contrast to the literature data, by the time
surgical interventions are performed, severe forms of the disease
predominate in morbidity patterns. These problems are due to is-
sues in organizing medical care for these patients, the unavailabil-
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06CyKaaeMOol NaToNorm, B OTAIMYME OT IMTEPATYPHBIX AAHHbIX, K MO-
MEHTY BbINOJIHEHUA XMPYPrUYECKUX BMELLATENLCTB NpeobiasatoT Ta-
énble popMbl 3ab6oneBaHMs. OHM 0OYyCNI0BNEHbI HAaMYMEM Npobaem
B OPraH13aLMn MeAMLIMHCKOWM NOMOLLM 3TUM BO/IbHBIM, OTCYTCTBUEM
B NPaKTUKe OETCKMX HEBPOMATONOroB 6OTyIMHOTEPANWUM, OTCYTCTBUEM
YCNOBWIA /1A NMPOBEAEHNA KOHCEPBATUBHOIO /IEYEHWA B OTAANEHHbIX
palioHax M3-3a HEPaBHOMEPHOWN AOCTYMHOCTU CMEeLMannu3vMpoBaHHOM
MOMOLLY W APYrMMUM obCcToATENbCTBAMM. M0 3TOM MpUYMHE, C Hallei
TOYKM 3PEHUS, NPEACTABEHHbIE B IUTEPATYPE PEKOMEHAALMUM TPYAHO
NPUMEHUTb AN LAaHHOW KaTeropuu 60/1bHbIX. B Lienom, obobLiatoLmx
nccneaoBaHui No 3tov Npobneme B Halei cTpaHe BoobLLe He NPOBO-
AMNoCh. BbilwensnoxeHHble 06CTOATENbCTBA NOCAYKMUAN OCHOBAHWEM
npu Bbl6OpEe TEMbI HACTOALLETO UCCNEA0BAHUA.

LLENb UCCNEAOBAHMUA

YnyulleHve pe3ynbTaToB ONepaTUBHOTO JIEYEHMA CMACTUYECKUX
dopm LN c nopaskeHMemM HUKHUX KOHEYHOCTEN.

MATEPUAN U METOAbI

MpoaHann3npoBaHbl AaHHble 208 fAeTeit €O CnacTMYeCKUmu
dopmamu LM ¢ nopakeHMEM HUKHUX KOHEYHOCTEN, KOTOPbIM bbI0
npoBeAeHO OnepaTvBHOE neveHne. B nccnegosaHune BraoueHbl 141
(67,8%) manbumk u 67 (32,2%) peBoyek. BospacT 60MbHbIX: AETU paH-
Hero Bo3pacta (1-3 net) coctasuam 87 (41,8%), AOLWIKONBLHOMO BO3pacTa
(4-7 net) — 68 (32,7%), MnagLwero LWKobHOro Bospacta (8-10 net) — 41
(19,7%) n nogpocTkosoro Bo3pacta (11-14 net) — 12 (5,8%). B 3asu-
CUMOCTU OT TaKTUKM fleveHuns 6onbHble Bblav pacnpeseneHbl Ha Age
rpynnbl. B ocHoBHyto rpynny Bowsn 105 (50,5%) 60/bHbIX, KOTOpbIM
NPUMEHSAIUCL HEMPEPbIBHOE KOMM/IEKCHOE KOHCEPBATUBHOE IeYeHMe
1 ONTUMM3MPOBAHHAA XMPYPrMYecKas TakTUKa. B KOHTPO/IbHYIO rpynny
BK/toYeHbl 103 (49,5%) pebEHKa, KOTOPOMY NPeaNpPUHATO OnepaTuB-
HOe neyeHne Ha GoHEe HECUCTEMATMYECKOrO M HEeMOJIHOTO KOHCepBa-
TUBHOTO /IeYEHMS.

Kommcena no atvke TafKMKCKOTO rOCYAAapPCTBEHHOMO MeAULIMH-
CKOro yHMBepcuTeTa M. Abyanm nbHM CuHo ogobpuna gaHHoe nccne-
ZoBaHue (npotokon Ne 8 ot 2 Hosbpa 2023 roza).

CratncTyeckan 06paboTKa KAMHUYECKOTO MaTeprana npoBoau-
Nacb C MOMOLLBIO MaKeTa nporpamm «Statistica 10.0» (StatSoft Inc., USA)
C onpeseneHemM cpesHUX abCcoOTHBIX U OTHOCUTE/IbHBIX BEAWUYMH.
Mpn 3TOM HOPMaNbHOCTb pacrpeaeneHns BblIGOPKM OLeHMBaNach Mo
Kputepuam Koamoroposa-CmmpHosa 1 LLiannpo-Yunka. MapHble cpas-
HEHWA MEXAY He3aBUCUMbIMM FPYNMamu MO KOINYECTBEHHbIM NOKa3a-
Tenam nposeseHbl No U-Kputeputo MaHHa-YUTHM, MO KaueCTBEHHbIM
MnoKasaTesAM — Mo KpUTepUIo X2 B TOM YMC/Ie C MOMpaBKoii MeTca u no
TOYHOMY Kputeputo ®uwepa. Mpn napHbIX CPAaBHEHUAX MEXKAY 3aBU-
CMMbIMM BENMYMHAMM UCMONb30BaNCA T-KpuTepuid BunkokcoHa. Pasnu-
YMA CYATANIUC CTAaTUCTUYECKM 3HAUMMBIMK NpK p<0,05.

PE3YNIbTATbl U UX OBCYXXAEHUE

B Lenom, B Halwem maTepuane no CPaBHEHWIO C OMUCAHHbIMM B
JUTepaType AaHHbIMM Habopaetca 6onee BbICOKWI yaeNbHbINA Bec
(baKTOpOB pucKa. Tak, cpeaHee 3HaueHWe 3TUX GaKTopoB pucka (n=735)
coctasuno 5,1 Ha ogHoro 6onbHoro. B 74 (51,0%) HabntogeHuax ma-
Tepu aeteit ¢ AUN umenn pasnnyHble Npobnembl Npy NPeaplayLmnx
podax. 3T cnyvam UMenn Mecto npu poxaeHun aeteit ¢ ALMN mHo-
TOPOXKaBLUENM MaTepbto, YAE/bHbIN BEC KOTOPbIX B HALLEM MaTepuane
coctasun 86 (59,3%). B 69 (80,2%) HabntogeHMAX OT 0bLLero Konude-
CTBa POXAEHUA AeTeil MHOTOPOXKaBLUMMU MaTepamu (86 cnyyaes)
60/bHble poaunuch ot natbix (53,5%) u wecTbix (26,8%) ponos. B 94
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ity of botulinum therapy in the practice of pediatric neurologists,
the suboptimal conditions for conservative treatment in remote
rural areas due to the uneven availability of specialized care, and
other circumstances. We find it challenging to implement the rec-
ommendations suggested in the literature for this group of pa-
tients. As a whole, no comprehensive research studies have been
conducted on this issue in Tajikistan. The above conditions were
the reason behind selecting the subject of this research.

PURPOSE OF THE STUDY

To improve the surgical treatment outcomes of SCP with
lower extremities involvement.

METHODS

Clinical data from 208 children with SCP affecting the low-
er extremities who underwent surgical treatment were analyzed.
The study included 141 (67.8%) boys and 67 (32.2%) girls. The
patient population was distributed across different age groups
as follows: 41.8% (87) were toddlers aged 1-3, 32.7% (68) were
preschoolers aged 4-7, 19.7% (41) were children in middle child-
hood aged 8-10, and only 5.8% (12) were adolescents aged 11-14
years. The patients were divided into two groups based on the
therapeutic management features. The main group of 105 pa-
tients (50.5%) received continuous, complex, conservative treat-
ment and optimized surgical tactics. The control group included
103 children (49.5%) who underwent surgical treatment without
proper and complete conservative treatment.

The study was approved by the Ethics Commission of Avi-
cenna Tajik State Medical University, Dushanbe, Tajikistan (Proto-
col Ne 8 dated 02.11.2023).

The research results were analyzed using STATISTICA v. 10.0
(StatSoft Inc., USA). Kolmogorov-Smirnov and Shapiro-Wilk tests
were used to assess the normality of data distribution. Paired
comparisons between independent groups for quantitative vari-
ables were carried out using the Mann-Whitney U test. The Chi-
square test (x?) with Yates' correction and Fisher's exact test were
used for qualitative variables. For pairwise comparisons between
dependent variables, the Wilcoxon T test was used. The signifi-
cance level was set at p equal to 0.05.

RESULTS AND DISCUSSION

Our study found a higher specific weight of risk factors than
the data reported in the literature. Thus, the mean value of these
risk factors (n=735) was 5.1 was 5.1 per patient. In 51.0% of cas-
es, mothers of children with cerebral palsy had problems during
previous births. This was more common in multiparous mothers,
who accounted for 59.3% of cases in our study. Among these cas-
es, 80.2% of children were born from the mother's fifth (53.5%)
or sixth (26.8%) birth. In 64.8% of cases, the interbirth interval
was shorter than the normal one of 2 years and 9 months. The
combination of factors such as multiparity, shortening the time
between consecutive births, and nutritional deficiencies have
contributed to a high number of premature births in our region,
accounting for 71 cases (49.0%) in our data. These factors have
contributed to more severe manifestations of the discussed con-
dition and should be considered when developing treatment
plans.
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(64,8%) HabntOAEHNUAX MMENO MECTO HaPYLLEHWE UHTEPTeHETUYECKOTo
MHTEpBasa, KOTOPbIV B HOpMe cocTaBnseT 2 roga v 9 mecaues. Cove-
TaHWe MHOTOZAETHOCTY, COKPALLEHWUA MHTEPreHETUYECKOTO MHTEPBANa,
aNMMeHTapHbIX GaKTOPOB M ApyrX CNOCOBCTBOBAO POXAEHMIO HEO-
HOLUEHHbIX AeTEeN, yAeNbHbI BEC KOTOPbIX B HALLeM MaTepuasne cocTa-
Bun 71 (49,0%) cnyyaid. Bce 3Tn dakTopbl ABNAIOTCA NpUYMHON bonee
TAKENOro NPosABAEHUA 0BCyKAaeMol NaToNOMMKN B HALLEM PErVIOHE U
ZOMKHbI YYNUTBIBATLCA NMPU ONTUMM3ALUM TaKTUKM KOMM/IEKCHOTO ee
NleyeHms.

ONTUMM3aLMA TaKTUKM IeYEeHUS NPOBOAMIACL KOMMIEKCHO C
YYETOM BO3PACTa, TAXKECTU U COYETAHHOCTU AepopmaLLMii U BTOPUY-
Hbix Aedopmauit. OHa 3aK/H04aNnach B CIeAyHOLLEM:

Bo-nepBbix, OnepaTMBHble BMELLATeIbCTBA B OCHOBHOW rpynne
NPOBOAMNCH NOC/E KOMMNEKCHOTO U CUCTEMATUYECKOrO KOHCepBa-
TUBHOrO NeyeHus (Taba. 1).

ONTYMWM3aLLMA NOLATOTOBKM 6O/IbHBIX K ONEpaTUBHOMY JIEUEHUIO
cnocobcTBoBana 6onee NErkomy TeyeHuto 3aboeBaHNA B OCHOBHOM
rpynne (Tabn. 2).

Kak BUAHO u3 Tabn. 2, B pesy/ibTaTe ONTUMMU3ALMU KOHCEpBa-
TUBHOTO JIEYEHUA B OCHOBHOWM rpymnne OTMEYaeTcs CTaTUCTUYECKU
3Ha4YMMOE YBE/IMYEHNE UTOFOBOTO CpesHero 6asna no CPaBHEHMUIO ¢
KOHTPO/bHOM (cooTBeTcTBeHHO 42,8+0,5 1 32,1+0,3; p=0,011).

Bo-BTOpbIX, B HacTOALLEN paboTe Mbl NPUAEPHKMBANUCH KOHLIEN-
LMK PaHHero onepaTMBHOro seveHns (Taba. 3).

Kak BuzHO 13 Tabs. 3, onepaTuBHbIE BMELLATENbCTBA, MPOBOAM-
Mble B PaHHWE CPOKM Ha GpOHE KOHCEPBATUBHOTO IEYEHMS, BbIMO/HA-
NCb B OBNIEMYEHHbIX YC0BUAX M NMPU MUHMMALHOKM OnepaT1BHOM
arpeccuu. K aTomy BpemeHu BTOpUYHble fedopmMaLim (BbIBUX roN0B-
Kn bespa, KOCoNanocTb U Ap.) TakkKe KOppUrMpoBanuch bonee nerko
M0 CPABHEHWIO C TAKOBBIMM B KOHTPO/IbHOM rpynne.

B-TpeTbUX, yunTbIBas MHOTOObpasune KAMHUYECKMX NPOABAEHWI
obCcy)XaaeMoi NaToNorM, Hamy YCOBEPLLEHCTBOBAHbI NMOKa3aHWa K
onepaTMBHOMY nieyeHuto (Tabn. 4).

B-4eTBEPTbIX, B OCHOBHOM rpymnmne npu HaAM4YumK TAXKENOW NPUBO-
[ALLEN KOHTPAKTYpbl Ta306epeHHbIX CyCTaBOB NepeceKanucb noutu
BCe NPUBOAALLME MbILLLbI, B TOM YMC/E NEXKaLLME B yBOKMX CNOSX,
T.€. BbINO/IHANACh D0/Iee pagvKanbHas MUOTOMMS NPUBOAALLMX MbILLILL,.

B-nATbIX, B OCHOBHOW rpynne onepauus rrepca BbINOMHANACH
B Ma/IOMHBA3MBHOM BapuaHTe. CyTb JAHHON METOAMKM COCTOWT B
BbIMOIHEHUM 3TOW OMEepPaLMm U3 YeTbIPEX MaNeHbKKX pa3pe3os. Mep-

Ta6nuua 1 Yacmoma Pa3u4HbIX KOMNOHEHMO8
KOHCepsamusHo20 s1e4YeHuA 8 2pynnax

To optimize treatment tactics, we considered age, severity
of primary deformities, and presence of secondary deformities.
Surgical interventions were performed in the main group only af-
ter comprehensive and systematic conservative treatment (Table
1).

Table 2 shows that optimizing preoperative care for surgery
resulted in a milder clinical course observed in the main group.

According to Table 2, the final average score increased sig-
nificantly in the main group due to optimizing conservative treat-
ment, compared to the control group (42.8+0.5 and 32.1%0.3,
respectively; p=0.011).

In this study, we followed the early surgical treatment ap-
proach (Table 3).

Based on Table 3, surgical interventions were performed
during the early stages of conservative treatment using simplified
techniques and minimal surgical aggression. Compared to the
control group, this resulted in easier correction of secondary de-
formities, such as hip dislocation and clubfoot.

Moreover, after examining the various clinical manifesta-
tions of the condition, we have improved the indications for sur-
gical treatment, as presented in Table 4.

If severe adductor contracture of the hip joints is present in
the main group, a more radical myotomy of the adductor muscles
is performed. This involves transecting almost all adductor mus-
cles, including those in the deep layers.

The Eggers procedure was performed using a minimally
invasive technique in the main group. This involves making four
small incisions. Firstly, through two small incisions, the tibial
flexor tendons were exposed from the tibial condyles and held
in place with traction sutures. Next, tenotomies were performed
at each end of the muscle. Then, sutures from either end of the
tendon are placed in the clamps and, in sequence, transferred
subcutaneously to the projection of the femoral condyles. Two
small stab incisions were made by clamp tips pointed toward the
skin above their surface. Next, the soft tissues surrounding the
femoral condyles were laterally retracted, and two bone channels
were drilled into the condyles using a drill under the guidance of
an electron-optical converter (EOC). The ends of the tendons are

Table 1 Frequency of various components of
conservative treatment in groups

B

Peapeccaums/Stretching

Oprtesbl/Orthotics

MepukameHTo3HOE neyeHne/Pharmacological treatment
dusnotepanua/Physiotherapy
Maccax/Massage

JI®K/Exercise therapy

3aHaATue B 6acceitHe/Aquatherapy
BanbHeoTepanusa/Balneotherapy
Koppurupytoumin koctiom/Suit therapy
CaHaTopHoe neyerune/Health resort treatment
Opyrue/Other

abc/n % abc/n %
98 G52 23 22.3 <0.001
93 88.6 1 1.0 <0.001™
98 OO 22 21.4 <0.001
99 94.3 9 8.7 <0.001"
105 100.0 46 44.7 <0.001
97 92.4 24 233 <0.001
42 40.0 5 49 <0.001™
94 89.5 17 16.5 <0.001
7 6.7 2 1.9 >0.05™

68 64.8 - -
5 4.8 1 1.0 >0.05™

2

TpUMeYaHNa: p — CTaTUCTUYECKaA 3HAYMMOCTb Pa3NINuMA NoKasaTenel Mesay rpynnamu (Mo Kputepuio X%, * — ¢ nonpaskoii Metca, ** — no TouHoMy KpuTepnio duiepa)
Notes: p - statistical significance of the difference in variables between groups (according to the Chi-square (x?) test, * — with Yates' correction, ** — according to Fisher's

exact test)
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Tabauya 2 CpasHuMesbHbIl aHAAU3 KAUHUYECKUX NPoAsaeHul
cnacmuyeckol gpopmsi LT ¢ nomowbro pazpabomaHrHol wKanel

Xoabba no knaccudumKaumm 60bLLNX MOTOPHbIX GYHKLMIA
Walking performance according to the Gross Motor Function Classification
System (GMFCS)

CnacTMYHOCTb MbILLL, MO WKane JwsopTa

Muscle spasticity according to the Modified Ashworth Scale (MAS)

Cuna mbiwu/Muscle strength

Pednekcbl/Reflexes

KoHTpakTypa TazobeapeHHoro cycrasa/Contracture of the hip joint
KoHTpakTypa KoneHHoro cyctasa/Contracture of the knee joint
JKBUHYCcHan aedopmauua ctonbl/Equinus foot deformity (EFD)
HapyweHue ¢yHKumm ctonbl/Foot functional impairment
Koconanoctb/Clubfoot

BbiBux ronosku 6eapa/Hip dislocation

BapycHas n/wnu BasnbrycHas gedopmauus cronbl
Varus and/or valgus foot deformity

Wtoro/Total

Table 2 Comparison of clinical symptoms of SCP
with a newly created scale

OcHoOBHas KoHTponbHas p
Main Control
(n=105) (n=103)
3.31£0.6 2.4+0.4 >0.05
3.410.3 2.5+0.5 >0.05
4.3+0.6 3.910.4 >0.05
3.910.4 3.1+0.5 >0.05
3.510.3 2.3+0.5 =0.041
3.5%0.5 2.1+0.4 =0.030
3.310.6 2.1+0.3 >0.05
3.940.6 3.1+0.5 >0.05
4.1+0.3 3.4+0.5 >0.05
4.5+0.5 3.6£0.6 >0.05
4.610.4 3.810.4 >0.05
42.8+3.5 32.1+2.3 =0.011

MpumeyaHma: p — CTaTUCTMYECKan 3HAYMMOCTb Pasnnyma nokasarenei mexay rpynnamu (I'IO U-Kkputepuio MaHHa-yMTHM); MaKCUMa/ibHaa cymma 6annos ANA KaXaoro us

napameTpos CocTasuna 5, MUHUMabHas — 0

Notes: p — statistical significance of the difference in variables between groups (according to the Mann-Whitney U test); the maximum score for each parameter was 5, the

minimum -0

BOHaYa/bHO M3 ABYX HEeBGO/bLIMX PAa3pe30B CyXOKUAWA crubateneii
TONIEHN BbIAENAOTCA U3 MbILLENKOB FONEHN U BepyTca B AepKanku
nyTém nogwusaHua. [anee BbINONHAOTCA TEHOTOMUU C 0benx CTo-
POH. KoHLbI fiepsKanok bepyTcs B 3aXKMMbl M NOOYEPESHO 3aKPbITO U
MOAKOXKHO NEepeBoAATCA B NPOEKLMM MbIlLenkoB beapa. Hanpasne-
HMEM KOHYMKOB 3aXKMUMOB B CTOPOHY KOXKM Haj, UX MOBEPXHOCTbIO Je-
natoTcA ABa HebonblLMX paspesa. [lanee, MArkve TKaHW 0ToABuWratoTca
OT MbILLENKOB 6efpa, C MOMOLLBIO APE/N NOA HaBUraLLMEN 3NEKTPOH-
HO-ONTUYecKoro npeobpasosatens (J0MM) B HUX NpocBepaMBatOTCA
[1Ba KaHana. [lanee nooyepEaHo B 3TM KaHasbl Nog KoHTposem 00
BBOZATCA KOHLLbI CYXOXKMANI Ha TYOUHY 10 OLHOMO CAHTUMETPA (KOH-
TPONMPYETCA CMULIEN), KOTOpble 3aTem TaKKe Mof, KoHTponem J0M
bVKCHpyLOTCA KCeHOTpaHcIaHTaTamu B dopme WwTudToB. BeinosHe-
HWe onepauym rrepca B BblLENPUBEAEHHOM MasIOMHBAa3MBHOM Ba-
PUaHTE Mo Hallei MeToAMKe NO3BO/AET COKPATUTL Bpems peabunuta-
LM BONbHBIX M YMEHBLIUTL MaTepHabHbIe 3aTPaTbl, 3aTPaYMBAEMbIE
B XOZl€ /IeYeHUs.

Tabnuya 3 Cpoku nposedeHus onepamugHo20 fE4eHUs 8 apynnax

then inserted into these channels, individually, up to a depth of
one centimeter (guided by wire) under the control of the EOC.
Finally, the tendon ends were fixed using xenograft pins, which
were also done under the control of the EOC. Our minimally in-
vasive approach to the Eggers procedure reduces patient reha-
bilitation time and material costs associated with the treatment.
Priority was given to performing soft tissue surgical interventions,
with reconstructive surgeries on bones being undertaken only
when it was impossible to correct the condition with soft tissue
operations.

If technically possible, surgeries were performed using a
minimally invasive approach. Examples include subcapsular ac-
etabuloplasty for hip dislocation and performing minimally inva-
sive surgical procedures under navigation using an EOC.

Significant emphasis was placed on the unique aspects of
separate surgical procedures and their concurrent performance

Table 3 The timing of surgical treatment in groups

a6c/n % a6c/n % a6c/n %
PaHHuI Bo3pacT (1-3 net)/Toddlers (1-3) 27 25.7 2 1.9 <0.001** 29 13.9
[owKonbHbil (4-7 net)/Preschoolers (4-7) 66 62.9 38 36.9 <0.001 104 50.0
mfdaé‘r;”g:iféﬁz’;:”(';_”lg 10 ner) 8 7.6 55 53.4 <0.001* 63 303
MogpocTtkosbiii (11-14 net)/Teenagers (11-14) 4 3.8 8 7.8 >0.05** 12 5.8
Wtoro/Total 105 100.0 103 100.0 208 100.0

MpUMeYaHMa: p — CTaTUCTUYECKaA 3HAUMMOCTb Pa3aIMuMii NoKasaTeneil Mexay rpynnamu (Mo KpuTepuio X% * — ¢ nonpasKoii Metca, ** — no TouHomy KpuTepuio duepa)
Notes: p — statistical significance of the difference in variables between groups (according to the Chi-square (x?) test, * — with Yates' correction, ** — according to Fisher's

exact test)
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Tabnuya 4 YcosepuieHcmMBOBaHHbIE YHUBEPCAbHbIE NOKA3AHUA K ONepamusHbIM 8Mewamenscmeam npu cnacmuyeckux goopmax AL

PaccnabneHve mbiluy,

KoppeKuusa paBHOBeCUs MblLLEYHON CUJbl

VCTpaHeHme HENPaBW/1bHOIO NONIOXKEHUA
CyCTaBOB U yBe/in4yeHune 06béma nx ,CLBM)KeHMm

YcTpaHeHWe HenpaBUIbHOTO NMOMOXKEHUA
CYCTaBOB M OrpaHUYeHne 06bEMa UX ABUKEHUN

PeKOHCTPYKTUBHbIE Onepaumm

yoanHeHune cyxomwnwﬁ M MblLL,
OTHOCUTE/NIbHOE YO/IMHEHUE MbILLL
npespawleHne AByCyCTaBHbIX MbilL, B
OAHOCYCTaBHble

MMWOTOMUU U TEHOTOMUU

onepaunn Ha CNMHHOM mo3re

nepecagKa CyxoXuaui
0CTEOTOMMM
apTponnacTuka

TeHoAesbl
apTpoaesbl

KOppeKuua BTopuYHbIX Aedopmaunii

Table 4 Optimized universal indications for orthopedic surgery on children with SCP

Muscle relaxation

Correction of muscle imbalance

Muscle and tendon lengthening
Relativemuscle lengthening

Reduction of the uncrossed two-joint
muscles of the leg to one-joint muscles

Myotomy and tenotomy
Spinal cord surgery
Tendon transfer

Mpumepbl
axunnonaacTuka

YKOpayunsawLue octeotTommnu

nepecazka crubartenelt roneHun us
MbILLE/IKOB rosIeHN B Mbllesikv 6eapa

MMOTOMMA NPUBOAALLMX MbILILL Beapa

nepepesKa KopewkosB CMMHHOTO Mo3ra,
MuUuenoTomumn

onepauus drrepca

meTannaasua no Bpepeny

apTponnacTuka

TeHoZesbl
TPEXCYCTaBHOM apTpoAes
rO/IeHOCTOMHOrO CyCcTaBa

OTKPbITOE BNpas/eHNe BblBUXa FO1I0BKU
6enpa, onepauma 3auenunHa-LLtypma

Examples

Achilloplasty
Shortening osteotomies

Tibial flexor transfer from the condyles
of the tibia to femoral condyles

Adductor myotomy
Neurotomy, myelotomy
Eggers procedure

Osteotomies

Correcting joint misalignment and increasing

the range of motion (ROM) Arthroplast
rthroplasty

Correction of secondary deformities

Correcting joint misalignment and limitation of Tenodesis
the ROM Arthrodesis
Reconstructive

surgery

B-LuecTblx, MPUOPUTETHOE 3HAYeHWe MPUAABANOCh BbINOJHE-
HUIO OMEPATUBHbIX BMELLATENIbCTB HA MATKMUX TKAHAX. PEKOHCTPYKTMB-
Hbl€ OMepaLMmn Ha KOCTAX MPeANPUHUMAINCE TONbKO NPYU HEBO3MOXK-
HOCTW KOPPEKLMM NaTON0MMM MATKOTKAHbIMM ONePaLUAMM.

B-ceibMblIX, NPU HaAWYMM TEXHUYECKOM BO3MOMKHOCTU Onepa-
LMW BbIMONHANMUCL B Ma/lOMHBA3VWBHOM BapuaHTe. B kayectse npwu-
MEepPOB MOXHO NPUBECTU CyOKancynNApHyto aLeTabynonnacTuky npu
BblBMXE Beapa v BbINONHEHWE MaNlOMHBA3UBHbIX ONepaLyWii nos Hasu-
rauuei ¢ npumeHeHnem d0MM.

B-BOCbMbIX, Ba}HOe 3HauyeHWe MpWAABaNOCh He TO/bKO 0CO-
GEHHOCTAM TEXHUKM BbINONHEHWS OTAE/bHbIX ONepaTUBHbIX BMeLLa-
TENbCTB, HO U COYETAaHHOMY W OLHOBPEMEHHOMY WX BbIMOIHEHUIO
KaK Ha CYXOXM/IbHO-MbILUEYHOM anmnapaTe, Tak U UX COYETaHUEM C
onepaumAMK Ha HepBax. B cBA3M € Tem, YTO KOHTPaKTYpbI U fepopma-
LMW MMENN COYEeTaHHDBIN XapaKTep, Mbl NPUAEPKMBAANUCL KOHLENLWUK
SEMLS (single-event multi level orthopaedic surgery), 3akntovatowien-
CA B BbINONHEHWN OAHOMOMEHTHbBIX MHOMECTBEHHbIX MHOrOYpOB-
HEBbIX XMPYypPruyecknx BmellaTenbcts. C 3Toi Lenblo onTuMu3aums
TaKTUKU NIEYEHMA PAacCMATPUBAEMOM NATONOMMK NPOBOAMAACH C Y4é-

Supracondylar femoral osteotomy,
according to Wreden P.P.

Arthroplasty

Tenodesis
Triple arthrodesis of the ankle joint

Open reduction of femoral head
dislocation, Sturm-Zatsepin method

on the tendon-muscular apparatus and the nerves. Given the
combination of contractures and deformities, we followed the
single-event multilevel orthopedic surgery (SEMLS) concept in-
volving simultaneous multilevel surgeries. For this purpose, treat-
ment tactics were optimized for the condition, considering both
contractures and secondary deformities as they are interrelated
(Table 5).

Table 5 data highlights clinical presentations of SCP affecting

the lower extremities as follows:

e Typical unilateral — various combinations of only con-
tractures of the hip and knee joints with equinus defor-
mity of the foot on one side without the above second-
ary deformities;

e  Typical bilateral — a various combination of only con-
tractures of the hip and knee joints with equinus de-
formity of the foot on both sides without the above
secondary deformities;

e Atypical unilateral — various combinations of contrac-
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Tabnuya 5 Yacmoma decpopmayuli u KOHMpPakmMyp 8 epynnax

abc % abc % -

abc %

opHocTop. 9 8,6 12 11,7 >0,05* 21 10,1
KoHTpakTypa TazobeapeHHOro cycrasa

OBYXCTOp. 41 39,0 43 41,7 >0,05 84 40,4

oAHOCTOP. 11 10,5 14 14,6 >0,05 25 12,0
KoHTpaKTypa KoneHHoro cycrasa

OBYXCTOp. 83 79,0 86 83,5 >0,05 169 81,3

oAHOCTOP. 7 6,7 10 9,5 >0,05* 17 8,2
IKBUHYCHasA gedopmaLma CTomnbl

OBYXCTOP. 76 72,4 79 76,7 >0,05 155 74,5

oAHocTop. 3 2,9 4 3,9 >0,05** 7 3,4
BanbrycHas aedopmanmsa ctonbl

ABYXCTOp. - - - - - -

ogHocTop. 2 1,9 3 2,9 >0,05** 5 2,4
BapycHaa aedopmavnmsa ctonbl

ABYXCTOp. - - - - _ _

ofHocTOop. 12 11,4 13 12,6 >0,05 29 13,9
Koconanoctb

OBYXCTOP. 6 5,7 9 8,7 >0,05* 15 7,2

ofHocTOop. 12 11,4 15 14,6 >0,05 27 13,0
BbIBWX ron0BKM beapa

[L,BYXCTOP. 2 1,9 2 1,9 >0,05** 4 1,9

MpUMeyYaHma: p — CTaTUCTMYECKaA 3HAYNMOCTb Pa3umii MoKasaTeneil Mexay rpynnamu (o Kputepuio ¥ * — ¢ nonpaskoi Metca, ** — no TouHomy Kputepuio Guwepa)

Table 5 Frequency of deformities and contractures in groups

p
n % n % n %
o Unilateral 9 8.6 12 11.7 >0.05* 21 10.1
Hip joint contracture .
Bilateral 41 39.0 43 41.7 >0.05 84 40.4
L Unilateral 11 10.5 14 14.6 >0.05 25 12.0
Knee joint contracture .
Bilateral 83 79.0 86 83.5 >0.05 169 81.3
. . Unilateral 7 6.7 10 9.5 >0.05* 17 8.2
Equinus foot deformity .
Bilateral 76 72.4 79 76.7 >0.05 155 74.5
. Unilateral 3 2.9 4 3.9 >0.05%* 7 3.4
Valgus foot deformity .
Bilateral - - - - - -
. Unilateral 2 1.9 3 2.9 >0.05** 5 2.4
Varus foot deformity .
Bilateral - - - - - -
Unilateral 12 11.4 13 12.6 >0.05 29 13.9
Clubfoot )
Bilateral 6 5.7 9 8.7 >0.05* 15 7.2
L . Unilateral 12 11.4 15 14.6 >0.05 27 13.0
Hip dislocation .
Bilateral 2 1.9 2 1.9 >0.05%* 4 1.9

Notes: p — statistical significance of the difference in variables between groups (according to the Chi-square (x2) test, * — with Yates' correction, ** — according to Fisher's

exact test)

TOM COYETAaHHOTO XapaKTepa KOHTPAKTYP M BTOPUYHbIX AedopmaLinii
(tabn. 5).

Ha ocHOBaHWM NpeAcTaBieHHbIX B Tab/l. 5 AaHHbIX, BblgeEeHbl
CNeayoLLye BapUaHTbl KNIMHUYECKKX MPOSBAEHNI CNAcTUYeCKUX Gopm
LM ¢ nopakeHnem HUKHMX KOHEYHOCTE:

®  TUNWYHbIA OAHOCTOPOHHUI — PA3/IMYHOE COYETAHME TOIbKO
KOHTPAKTYp Ta3006eApeHHbIX U KONEHHDBIX CYCTAaBOB C IKBYW-
HyCHOW fedopmaLimeri CTomnbl C OAHOM CTOPOHbI 63 Bbllle-
NEepPEeYUCNEHHbIX BTOPUYHBIX AedopmaLiuii;

®  TUMWYHBIA ABYXCTOPOHHUI — Pa3/IMYHOE COYeTaHUe TOMbKO
KOHTPAKTYp Ta306eApEHHbIX U KOMEHHDBIX CyCTAaBOB C 3KBY-
HYCHOM fedopmaLimeit CTonbl C ABYX CTOPOH 6e3 Bbillenepe-
UMCIEHHDBIX BTOPUYHbIX AedopmaLuii;

®  ATUNWYHbINA OLHOCTOPOHHWIA — Pa3/IMYHOE COYETAHUE KOH-
TPaKTyp Ta306eapeHHbIX M KONEHHbIX CYCTAaBOB C 3KBUHYC-
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tures of the hip and knee joints with equinus deformity
of the foot on one side in combination with the above
secondary deformities;

e Atypical bilateral — various combinations of contrac-
tures of the hip and knee joints with equinus foot de-
formity on both sides in combination with the above
secondary deformities.

In the patterns of SCP affecting the lower extremities, typi-
cal bilateral variants were found in 100 (48.1%), typical unilater-
al —in 21 (10.1%), atypical bilateral —in 31 (14.9%), and atypical
unilateral —in 56 (26.9%) cases.

In the typical unilateral variant, surgeons performed a com-
bination of adductor myotomies, Stoffel-I, Stoffel-Il operations,
and achilloplasty unilaterally. A combination of adductor myoto-
mies, Stoffel-l, Stoffel-ll operations, and achilloplasty was per-
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HoWi gedopmaLelt CTomnbl C OAHOMN CTOPOHbI B COYETAHUM C
BblLLENepeYnCcIeHHbIMI BTOPUYHBIMK AedopmaLpamu;

®  aTUNWYHbIA ABYXCTOPOHHWI — Pa3IMYHOE COYETaHME KOH-
TPAKTYp Ta306e4peHHbIX U KOMEHHbIX CYCTAaBOB C SKBUHYC-
HoW aedopmaLmeit CTonbl ¢ ABYX CTOPOH B COYETaHWM C Bbl-
LenepeYncaeHHbIMM BTOPUYHBIMU AehOpPMaLMAMM.

B cTpyKType cnactnyeckmx dopm ALM ¢ nopaxkeHMeM HUKHWX
KOHEYHOCTeW TUMUYHbIE ABYXCTOPOHHME BapuaHTbl BcTpeyanmch B 100
(48,1%), TMNM4HbIE 0aHOCTOPOHHMe — B 21 (10,1%), aTMnuuHble ABYX-
CTOPOHHMe — B 31 (14,9%) 1 aTMNWYHbIE OAHOCTOPOHHME — B 56 (26,9%)
HabaaeHUAX.

Mpy TUNMMYHOM OAHOCTOPOHHEM BapMAHTE BbIMOAHEHbI TUMWNY-
Hble OAHOCTOPOHHME onepauuu. OHWM 3aKNIOYANNCh B COYETAHUM
MMOTOMMI aaaykTopos, onepauunin Wroddens-1, Wroddens-2 u
AXMNIONNACTUKU C OAHOW CTOPOHBI. MpK TUMMYHOM ABYXCTOPOHHEM
BapUaHTe NPUMEHSAIUCH TUMMYHbIE ABYXCTOPOHHME OMepaLymmn — cove-
TaHMe MMOTOMMIA aflyKTOpPOB, onepaumit Ltoddens-1, Wroddena-2
W axuaaonaacTMKK ¢ 06enx cTopoH. Mpu aTMNMYHOM OLHOCTOPOHHEM
BapuMaHTe NPOBEAEHbI aTUMUYHbIE OAHOCTOPOHHWE onepauuu. OHK
3aK/0YaIUCb B COYETAHUM MUOTOMMIA afAyKTOPOB, onepaumit LLTo-
ddens-1, lWrodpdens-2 n axunnonnacTmkK ¢ ogHOM CTOPOHbI C PEKOH-
CTPYKTUBHbIMM OMepauuaMi No noBogdy KOCOAanoCcTU MW BbiBMXa
ronosku beapa. Mpu aTUNMYHOM ABYXCTOPOHHEM BapuaHTe npume-
HAZIMCb aTUMUYHbIe ABYXCTOPOHHME Onepaumn — coyeTaHue onepa-
LM MMOTOMMI aaayKTopos, onepauuit LUtoddens-1, LWrodpdens-2 n
AXMNNONNACTUKM C 06enX CTOPOH B COYETAHWUM C PEKOHCTPYKTUBHbBIMM
onepaumamu no NoBoay KOCoNanocT! UM BbiBUXa roNoBKKM beapa ¢
0fHOW UM ABYX CTOPOH. HeobXoAyMo OTMETWTb, YTO NPU BCEX Ba-
pUaHTax COYETaHMA TUMUYHbLIX U aTUMUYHBIX ONepaTUBHbIX BMeLLa-
TeNbCTB MO MOKa3aHMAM MOTYT NPUMEHATLCA APYrMe onepaTuBHbIe
BMeLLaTeNbCTBA TUMA TEHOTOMMM, NEPEecajKky MbilL, UAKU OCTEOTO-
MUK,

B cBA3M C Tem, YTO B OCHOBHOM MPUMEHANNCH MHOMOYPOBHEBbIE
onepaTVBHbIE BMELIATENbCTBA HA MAMKMX TKAHAX, MPY OTCYTCTBUM MOKa-
3aHMI K ONepaLmsam Ha KOCTAX U HEOBXOAMMOCTM BbIMOIHEHWS KOPPUTU-
pyHOLLMX OMepaLmii No NOBOZAY BTOPUUHBIX AepopMaLyii (BbIBMX FONOBKU
6eapa, koconanoctb), B 112 (53,8%) cayyasx onepaLmu BbINOAHAINCH B
OAVH 3Tan. 3TOT NOAXOZ, aHa/IOTVUEH OMUCAHHOW B IUTEPAType TaKTUKe
BbINO/HEHWA OZAHOMOMEHTHbIX MHOYKECTBEHHbBIX MHOMOYPOBHEBBIX XU-
pyprudeckux Bmelatenbcts SEMLS. B octanbHbix 96 (46,2%) cnydanx
onepaumm nposeAeHbl B Aga 3tana. OTIMYMTENbHOM 0COBEHHOCTBIO ABYX
1 6osiee aTanHbIX onepaLyii B Halem matepuane ABASA0Ch TO, YTO OHU
BbINO/HANMCb B MHOrO3TanHOM Bap1aHTe BbIHYKAEHHO. 3TO 3aBMCE/I0 OT
TAKECTU, XapaKTepa U COYETaHMA KOHTPAKTYP 1 AedopmaLpid, Npu KOTo-
PbIX OAHO3TAMNHaA MX KOPPEKLWA He NPeACTaBAANaCh BO3MOXHON M3-3a
TPaBMaTUYHOCTM onepaLmii. Mbl He NPUAEPKMBAEMCA ONUCAHHOTO B /K-
TepaType NoAxoaa, 3aKN0YatOLLEroca B XMPYPruyeckom Ne4eHnn OKOH-
yaTesIbHO CGOPMMPOBAHHON OCHOBHOM KOHTPAKTYpPbI MM AedopMaLiiu.
B cobcTBEHHbIX HabAOAEHMAX HE BCTPETMAM ONMCAHHbIX STVMM aBTOpa-
MW C/Ty4aeB Pa3BUTUA PELMAMBOB M 0BpaTHbIX AedopMaLLMiA, CBA3AHHbIX
C peanwvsaupeit TakTUKM paHHEero onepaTMBHOIO NieyeHus. Vx passutue
6b110 CBA3AHO HE C PEANM30BaHHON TaKTUKOWM 3TANHOCTV ONepPaTUBHOTO
JIeYEeHUs, a C TAXKECTbIO KOHTPaKTYp 1 Aedpopmaumii. YactoTa npumeHe-
HUWA OHO- M MHOTO3TaMHbIX ONepaLyiA B rpynnax ¢ y4ETOM BbILLEOMNMCAH-
HbIX BApMAHTOB COYETAHWA OMEepaTMBHbLIX BMELIATENbCTB NPUBEAEHA B
Tabn. 6.

Kak BMAHO M3 Tabn. 6, B OCHOBHOM rpynne HabaodaeTcs cTatu-
CTUYECKM 3HAYUMOE YBENMYEHWE YaCTOTbl BbIMONHEHUA OLHOSTAMHbIX
onepauyit No CPaBHEHWIO C KOHTPO/IbHOW TPynnoi (COOTBETCTBEHHO
69,5% 1 37,9%, p<0,001).

XapaKTep 1 YacToTa BbINOHEHHbIX ONEPaTUBHbBIX BMELLATeNbCTB
npeacTaB/eHbl B Tabn. 7.

formed bilaterally in the typical bilateral variant. In cases with an
atypical unilateral variant, a combination of adductor myotomies,
Stoffel-l, Stoffel-1l operations, and achilloplasty were performed
unilaterally with reconstructive operations for clubfoot or hip dis-
location. In the case of the atypical bilateral variant, a combina-
tion of adductor myotomies, Stoffel-I, Stoffel-Il operations, and
achilloplasty were performed bilaterally in combination with re-
constructive operations carried out for clubfoot or hip dislocation
uni- or bilaterally. It should be noted that with all combinations
of typical and atypical surgical interventions, other surgical inter-
ventions such as tenotomy, muscle transplantation, or osteotomy
can be used depending on indications.

A single-stage operation was performed in 112 cases
(53.8%), where there were no indications for bone surgery or the
need to correct deformities such as hip dislocation or clubfoot.
The surgery mainly involved multilevel interventions on soft tis-
sues. This approach is similar to simultaneous multiple multilevel
surgical interventions, as the literature describes. In the remain-
ing 96 (46.2%) cases, operations were performed in two stages.
A distinctive feature of multi-stage stage operations in our study
was that they were performed in this format out of necessity and
not by choice. The possibility of correcting contractures and de-
formities in one stage was not feasible because of the severity,
nature, and combination of these conditions, as well as the sur-
gical trauma involved. We do not adhere to the method outlined
in the literature, which involves surgically treating a pre-existing
contracture or deformity. In our findings, we did not encounter
any relapses and reversed deformities related to early surgical
intervention, as mentioned by these authors. Their development
was linked to the severity of contractures and deformities rather
than the tactics of staged surgical treatment. Table 6 shows the
frequency of single- and multi-stage operations in groups, consid-
ering the various options for combining surgical procedures.

As shown in Table 6, the main group had a significantly high-
er frequency of one-stage operations compared to the control
group (69.5% vs 37.9%, p<0.001). The types and frequency of sur-
gical interventions performed are presented in Table. 7.

In our study, in a total of 259 cases, myotomy and tenoto-
my, adductor myotomy, subspinal myotomy, and tenotomy were
performed in 194, 50, and 15 cases, respectively. In contractures
that persisted after conventional operations, tenotomies as an
isolated intervention in this segment were indicated (Note: Only
tenotomies performed independently, not as part of other recon-
structive operations, are considered in the study.) The literature
states that osteotomy and arthroplasty aim to eliminate incor-
rect positions and increase ROM. In our study, these procedures
were carried out in 7 cases (3.4%), with 5 cases (2.4%) involving
supracondylar femoral osteotomy, according to Wreden P.P., and
2 cases (1.0%) involving shortening corrective osteotomy. All of
them are performed unilaterally. The indication for conducting
supracondylar femoral osteotomy, according to Wreden P.P., was
persistent knee joint flexion contractures. Typically, muscle spas-
ticity was rated at 3 points according to the Modified Ashworth
Scale (MAS), with contracture measuring 90 degrees or higher
and remaining uncorrected despite performing soft tissue oper-
ations such as tenotomy and Stoffel-l. As mentioned previously,
the shortening osteotomies were performed only in two patients
in the control group. No arthroplasty operations were performed
on children in our study. The indication for eliminating joint incor-
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Tabnuya 6 TakMUKa 3MANHOCMU 0NePaMUBHO20 IEYEHUA 8 2pyNnax

OAMH
TUNUYHbIE ABYXCTOPOHHMWE
nBa v bonee
OAMH
TUNUYHbIE OAHOCTOPOHHME
nBa v bonee
OAVH
ATUNWYHbIE ABYXCTOPOHHME
nBa v bonee
OAMH
ATUNUYHbIE OAHOCTOPOHHUE
nBa v bonee
OAMH
WUtoro
nBa v bonee

NpumeyaHus: p — CTaTUCTUYECKas 3HAUMMOCTb PA3NNUKA NoKasaTenei Mexay rpynnamu (o Kputepuio x%

Table 6 Surgical treatment phasing in groups

Single-stage
Typical bilateral . . 4
Multi-Stage
) . Single-stage
Typical unilateral .
Multi-Stage
. . Single-stage
Atypical bilateral
Multi-Stage
Single-stage
Atypical unilateral .
Multi-Stage
Single-stage
Total & . g
Multi-Stage

WUtoro (n=208)

abc %

50,5 26 25,2 <0,001 79 38,0
5 4,8 16 15,5 <0,05** 21 10,1
12 11,3 7 6,8 >0,05* 19 9,1
- - 2 1,9 2 1,0
3 2,9 2 1,9 >0,05%* 5 2,4
9 8,6 17 16,6 >0,05* 26 12,5
5 4,8 4 3,9 >0,05%* 9 43
18 17,1 29 28,2 >0,05 47 22,6
73 69,5 39 37,9 <0,001 112 53,8
32 30,5 64 62,1 <0,001 96 46,2

* — ¢ nonpasKoii MeTca, ** — no TouHoMy KpuTepuio duiiepa)

Control Total
(n=103) p (n=208)
% n % n %

53 50.5 26 25.2 <0.001 79 38.0
5 4.8 16 15.5 <0.05** 21 10.1
12 11.3 7 6.8 >0.05* 19 9.1
- - 2 1.9 2 1.0
3 2.9 2 1.9 >0.05** 5 2.4
9 8.6 17 16.6 >0.05* 26 12.5
5 4.8 4 3.9 >0.05%* 9 4.3
18 17.1 29 28.2 >0.05 47 22.6
73 69.5 39 37.9 <0.001 112 53.8
32 30.5 64 62.1 <0.001 96 46.2

Notes: p — statistical significance of the difference in variables between groups (according to the Chi-square (x?) test, * — with Yates' correction, ** — according to Fisher's

exact test)

Onepauyn MMO- U TEHOTOMMM B Hallem MaTepuane B 0bLLiei
BbIOOPKE, C Y4ETOM UX COYETAHHOTO MPUMEHEHWS, BbINOAHANNCH B
259 cnyyasx, B Tom uncie B 194 HabntogeHWAX NpoBegeHa MUOTOMMA
apaykTopos, B 50 — cybecnuHanbHas muotomua U 15 HabnogeHUax —
TeHOTOMMsA. [TOKa3aHMeM AAA BbINOAHEHWA TEHOTOMMIA (BK/HOYEHDI
TO/MIbKO TEHOTOMMWM, BbINONHEHHbIE B JAHHOM CErMEHTe KaK Camo-
CTOATENIbHOE BMELLATENbCTBO, @ He KaK YacTb APYrnX PEKOHCTPYKTUB-
HbIX onepaLuii) ABAAANCH CyYau, NPU KOTOPbIX NOCAE BbINOIHEHNS
TPAAMLMOHHO BbINOMHAEMbIX ONEepaLyuii COXPaHAETCA KOHTPAKTypa
B onepupyemom otgene. Onepaumu, HanpasaeHHble Ha yCTpaHeHue
HenpPaBU/IbHOTO MOMOXKEHWUSA U YBENUYEHNE 0OBEMA ABUKEHWI B CY-
CTaBax, N0 AaHHbIM NUTEPATYpbl, BbINONHAIOTCA MYTEM OCTEOTOMUMU
M apTPONAACcTMKK. B Hawem maTepuane OHM BbiNosHeHbI B 7 (3,4%)
HabntogeHusx, B Tom uncie B 5 (2,4%) cnyyasnx B Buae metannasumu
no BpeaeHy v B 2 (1,0%) — B BUAE YKOpauMBatoLLE KOPPUTMpYIoLLe
0CTEOTOMMM. Bce OHM NpoBeaeHbl TONbKO C OHOM CTOPOHBI. MoKa3sa-
HUAMM N9 BbINONHEHMA METanAasunmK no BpeaeHy ABAsUCh CTOMKME
crnbatesibHble KOHTPAKTYpbl KONEHHbIX CycTaBoB. Kak npaswio, cna-
CTUYHOCTb MbILL, MO LWKane dwWwBopTa coctasuaa 3 6annos, a cama
KOHTpakTypa coctasuia 90 v bonee rpafycoB U He noanasanachb
KOPPEKLMU AasKe NOC/e BbINOJAHEHWUS MATKOTKAHHbIX onepauumii Tuna
TeHoToMUK 1 LLToddens-1. Onepauusa yKopaumsatoLLen 0OCTEOTOMUMY,
KaK bblI0 OTMEYEHO BbiLUE, BbINOMHANACL TONBKO Y ABYX MALMEHTOB
KOHTPO/IbHOM rpynnbl. Onepauyuy apTponaacTUKL Y AeTel B Hallem
mMaTepuane He BbINONHAAMCH. [oKa3aHWeM ANs BbINOAHEHWUS BMeLLa-
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rect positions and limitation of the ROM was the persistence of
deformity in the operated segment after conventional soft tissue
surgeries. We did not utilize tenodesis in our study. Following spe-
cific criteria, we addressed this issue by performing three-joint
arthrodesis on the ankle joint in two adolescent patients from
the control group. The surgery for reducing congenital hip dislo-
cation was carried out using a transosseous method. In the case
of hip dislocation surgery, we performed all three components as
indicated: open reduction, femoral shortening osteotomy, and
surgery of the pelvis (acetabular component). In this study, we
conducted a minimally invasive acetabuloplasty, i.e., subcapsular
acetabulloplasty, to address the requirement of incorporating this
procedure with other soft tissue interventions in our clinic. The
material for autograft was harvested from the proximal femur
after a shortening osteotomy. The Zatsepin-Sturm operation was
performed on all patients with clubfoot, which allowed for the
avoidance of traumatic surgeries such as Salter and Chiari osteot-
omies. In addition, these surgeries can be challenging to perform
when dealing with intense spastic muscle changes. The operation
was done unilaterally in 23 cases (11.1%) and bilaterally in 12 cas-
es (5.8%). The share of this intervention in the comparison groups
was approximately equal.

Out of a total of 208, 15 patients (7.2%) experienced differ-
ent postoperative complications related to wound healing, with
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Tabnuya 7 Xapakmep onepamusHbix eMewiamesscma 8 2pynnax

MwuoTomus afayKTOpPoB
Adductor myotomy

Cy6cnuHanbHas MyotTomua
Subspinal myotomy

Onepauus Wtoddens-1
Stoffel-I

Onepauusa Wroddena-2
Stoffel-Il

Axunnonnactuka
Achilloplasty

Onepaumsa 3auenuHa-LLTypma
Zatsepin-Sturm method

CyXOXXWIbHO-MbILLIEYHbIE MepecasKku
Tendon-muscle transplantation

TeHOTOMUMU
Tenotomy

Onepauums 3rrepca
Eggers procedure

YANMHEHWE CYXOXKUANIA UK MbILLL,
Muscle and tendon engthening

OTKpbITOE Brpas/eHue BbiBUXA

ronoBku beapa
Open reduction of hip dislocation

AueTabynonnacTtuka
Acetabuloplasty
YKopauvBatoLme 0CcTeoToMUm
Shortening osteotomy

MeTannasua no BpegeHy
Supracondylar femoral osteotomy,
according to Wreden P.P.

ApTpoges

oaHocrop./Unilateral
nasyxcTtop./Bilateral
oaHoctop./Unilateral
ayxcrop./Bilateral
oaHoctop./Unilateral
Aasyxcrop./Bilateral
oaHocrop./Unilateral
AaByxcTtop./Bilateral
oaHoctop./Unilateral
asyxcrop./Bilateral
oaHoctop./Unilateral
nasyxcrtop./Bilateral
oaHocrop./Unilateral
nasyxcrop./Bilateral
oaHoctop./Unilateral
asyxcrop./Bilateral
oaHoctop./Unilateral
nasyxcrtop./Bilateral
oaHoctop./Unilateral
nasyxcrop./Bilateral
oaHoctop./Unilateral

asyxcrop./Bilateral

oaHoctop./Unilateral
naByxcTtop./Bilateral

oaHoctop./Unilateral
asyxcrop./Bilateral

oaHoctop./Unilateral
asyxcrop./Bilateral

oaHoctop./Unilateral

Table 7 The types and frequency of surgical interventions in groups

p Total
abc/n % a6c/n % a6c/n %
11 10.5 14 14.0 >0.05 25 12.0
83 79.0 86 83.5 >0.05 169 81.3
3 2.9 6 5.8 >0.05** €l 4.3
19 18.1 22 21.4 >0.05 41 19.7
11 10.5 14 14.0 >0.05 25 12.0
83 79.0 86 83.5 >0.05 169 81.3
7 6.7 10 9.7 >0.05* 17 8.2
76 72.4 79 76.7 >0.05 155 74.5
7 6.7 10 9.7 >0.05* 17 8.2
76 72.4 79 76.7 >0.05 155 74.5
11 10.5 12 11.7 >0.05 23 11.1
5 4.8 7 6.8 >0.05** 12 5.8
5 4.8 7 6.8 >0.05%* 12 5.8
5 4.8 6 5.8 >0.05** 11 53
2 1.9 2 1.9 >0.05** 4 1.9
4 3.8 1 1.0 >0.05%* 5 2.4
2 1.9 1 1.0 >0.05** 3 1.4
4 3.8 5 4.9 >0.05%* 9 4.3
1 1.0 2 1.9 >0.05** 3 1.4
11 10.5 12 11.7 >0.05 23 11.1
2 1.0 1 1.0 >0.05** 3 1.4
4 3.8 6 5.8 >0.05** 10 48
1 - - - 0.5
— — 2 1.9 2 1.0
2 1.0 3 2.9 >0.05%* 5 2.4
= = 2 1.9 2 1.0

Arthrodesis Aasyxcrop./Bilateral

TpUMeYaHma: p — CTaTUCTUYECKaR 3HAUYMMOCTb Pa3NNuMA NoKasaTenell Mexay rpynnamu (no KpuTepuio X% * — ¢ nonpaskoii Metca, ** — no TouHomy KpuTepuio duepa)
Notes: p — statistical significance of the difference in variables between groups (according to the Chi-square (x?) test, * — with Yates' correction, ** — according to Fisher's

exact test)

Te/IbCTB, HaNPaBNEHHbIX HA YCTPAHEHME HEMPABUALHOTO MOOKEHNS
M OorpaHuyeHne 06bEMa ABUNKEHUI B CyCTaBax, ABIANOCH COXpaHe-
HMe CToMKoW AedopmaLv B ONepUMpPoBaHHOM CErmeHTe nocsie Tpa-
JAVUMOHHBIX MATKOTKaHHbIX onepauuii. TeHoAesbl B Hallem maTtepu-
ane He NpUMeHanch. [JaHHyo Npobaemy mMbl Peasn3oBanu B BUAE
NPYMEHEHWs TPEXCYCTaBHOrO apTPOLEe3a roNeHOCTOMHOro CyCcTaBa,
BbIMOJIHEHHOTO MO BbIHYMAEHHbIM NMOKa3aHMAM Y AByX 60NbHbIX 13
KOHTPO/IHOM Tpynnbl B NMOAPOCTKOBOM Bo3pacTte. Onepauus Bnpas-
NeHnA BPOXAEHHOTO BbiBMXa Beapa BbINONHANACL M3 TPaHCOCCa/b-
Horo pgocTyna. Mpu onepaumu No NoBOAY BbiBMXa roNoBKM Heapa no
MOKa3aHMAM Mbl MPMBErany K BbINMOAHEHMUIO BCEX TPEX KOMMOHEHTOB,
T.e. OTKPbITOrO BNpaB/eHUs, YKOpauMBatoLLEN KOPPUTHPYIOLLEi ocTe-
oTomuu Beapa 1 onepaLMmn Ha Ta30BOM KOMMOHEHTe. B xoze Bbinon-
HeHMA HacToALLel paboTbl, C y4ETOM HEOBXOAMMOCTH COYETAHMA 3TOM
onepaumu ¢ ApYrMmum 31eMeHTaMMU BMELLATENbCTBA Ha MATKMUX TKaHAX,
Mbl MPOBOAMMN MEHee MHBA3UBHbIA BapWaHT aLeTabynonnactvky,
pa3paboTaHHbIN B HALLEN KAMHUKe, T.e. CybKancynnsapHyto aueTabyn-
NIONNACTMKY. B KauecTse M/iacTMYECKOro maTepuana MCnoab3osanv

7 (6.7%) in the main group and 8 (7.8%) in the control group.
However, in only 4 cases (1.9%), the formation of deep wounds or
fistulas was observed, necessitating sanitary procedures with no
adverse outcomes. We evaluated the long-term outcomes using
the scale we designed, focusing on parameters that describe ana-
tomical and functional changes in patients with SCP affecting the
lower limbs (Table 8).

According to Table 9, based on our scoring scale to com-
pare the surgical treatment outcomes for lower-limb spasticity
in children with cerebral palsy, the main group showed a nota-
ble enhancement in long-term outcomes compared to the con-
trol group (72.5¢4.7 vs 61.2+3.6 points, respectively; p<0.001).
Moreover, comparing both groups' immediate and long-term out-
comes showed that treatment outcomes were statistically signifi-
cantly better than before surgical treatment.

In the majority of publications, long-term treatment out-
comes for lower-limb spasticity in children with cerebral palsy are
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10

11
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HasBaHue npusHaka

Xopgbba no
Knaccudukaumm
60NbLINX MOTOPHbIX
dyHKUMn GMFCS

CnacTUYHOCTb MbILULY,
no wKane 3weopTa

Cuna mbiwy,

Pednekcobl

KoHTpaKTypa
TasobegpeHHoOro
cycTaBa crpasa

KoHTpakTypa
TazobefpeHHOro
cycTaBa c/ieBa

KoHTpakTypa
KONEHHOrO cycTaBa
cnpasa

KoHTpaKTypa
KOJIEHHOTO CyCTaBa
cneBsa

DKBUHYCHaA
nedbopmauma ctonbl
cnpasa

DKBUHYCHasn
nedopmauma ctonbl
cnesa

HapyweHue dyHKunm
cTonbl

Kputepuu

MonHasn 3aBUCMMOCTb OT MOCTOPOHHMX /1ML, (NepeBo3Ka B MHBANMAHOM Kpecsie)

CamocTosTeNnbHOE NepeaBuKeHNE OrpaHUYeH0, MOTYT UCMO/Ib30BaTb MOTOPU3MPOBAHHbIE

cpeacTsa nepeasuKeHns

Xoab6a ¢ Mcnonb3oBaHMEM PYYHbIX NPUCTOCOBAEHUI A1 NepeaBUKeHUn

CamocTosTesbHan xoAbba ¢ orpaHNYeHUAMM

Xopnbba 6e3 orpaHuyeHuUln

4 6anna — NopaxkeéHHblii(e) cermeHT(bl) HEMOABWKHbI NPU CTMBAHUKN UM Pa3rMbaHum
3 6asina — 3HauYUTeNbHOE MOBbIWEHWE MbILLEYHOTO TOHYCa, MAaCCUBHbIE ABUNKEHMA
3aTpyAHEHbI

2 6anna — 6oee BbiparkeHHOE MOBbILEHVE MbILLEYHOTO TOHYCA, OLLYLLAEMOe BO BpemMs
BbINOIHEHWS MOYTM BCErO MACCUBHOMO ABUMKEHUA: NMPY STOM MNOPAXKEHHbIV(e)
cermeHT(bl) KOHEYHOCTM NIETKO MOAAAMOTCA ABUKEHUIO

1+ 6ann — Nérkoe NoBbllEHNE B BUAE KPAaTKOBPEMEHHOTO HaNPAXKEHUA MbILLbl C
MMHUMaNbHbIM CONPOTUBAEHWEM NPY NMPOLONKEHWUM NACCUBHOIO ABUNKEHUA (MeHee
NOMIOBUHbI aMNANTYAbI)

1 6ann — nérkoe NoBbILEHNE B BUAE KPATKOBPEMEHHOIO HaMPAXKEeHWUA MbILULbI U
6bICTPOro paccnabaeHns A MUHUMANbHOTO CONPOTUBEHNSA B KOHLLE NAaCCUBHOTO
crubanHma nam pasrmbaHua

0 6anna — MblLEYHbIV TOHYC He NOBbIWEH
cuna mbiw 0 6annos
cuna mblw, 1 6ann
cvna mbiw 2 6anna
cuna mblwy, 3 6anna
cuna mblw, 4 6anna
cuna mblw, 5 6annos
rmneppediekcuns, natosormyeckme pediekcol
runeppednekcus
runopednekcua
YMEPEHHO MOBbILWEHbI
B HOpme
BblpakeHHasn
ymepeHHas

HeT

BblpaKeHHas
ymepeHHas

HeT

BblpaKeHHasn
yMepeHHas

HeT

BblpaXKeHHasA
ymepeHHas

HeT

BblpaXKeHHasA
ymepeHHas

HeT

BblpaXKeHHasA
ymepeHHas

HeT

BblpaXKeHHas
ymepeHHas

HeT

bannbi

o v B
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12

13

14

15

16

3axkuBneHune
nocsieonepaLnoHHoOM
paHbl

OCnoXKHeHUA

HeobxognMmocTtb
LaNbHENLIero neyeHus

AHaTOMO-
bYHKUMOHaNbHoe
cocTonHue
KOHeYHocTeMn

PyYHKLMOHAbHAA
NPUroAHOCTb
KOHeyHocTel

6onbluMe paHbl (6osiee 2 cm) U/Man ceuLLm

rnyboKume paHbl

cTaArnBatoLme pyoubl

NOBEPXHOCTHbIE PaHbl

nepBUYHOE 3aXKMBNEHME

OBUraTeNbHble HapyLUeHUA

HapyLleHWA YyBCTBUTE/IbHOCTU

HapyLweHus KpoBoobpalleHuA

HapyLeHUsA KOHCONUAALLMMU KOCTen

KOCMEeTMYECKNe HapyLleHnn

HeT

HeobpaTMmble NoceacTBuUA

NOBTOPHOE OMepaTUBHOE fieyeHne

O/UTeNIbHOe KOHCepBaTUBHOE NeveHne

KpaTKOBpEMeHHOe KOHCEPBATUBHOE JieYeHune

He Hy)KaaeTca

BbIPaXKEHHbIE U3MEHEHUSA C HapyLweHnem GYHKUMU KOHeYHoCTeln
yMepeHHble U3MEHEHUSA C HE3HAUYUTENbHbIM HapyLleHemM GYHKLMM KOHEYHOCTEN
YMepPEeHHble U3MeHeHUs 6e3 HapyLweHWa GYHKLUM KOHEeYHOCTeH
B HOpMe

dYHKLMA KOHEYHOCTEeN NOIHOCTLIO HApYyLLEeHa

dYHKLMA KOHEYHOCTEN CUbHO HapyLeHa

dYHKLMA KOHEYHOCTM YAaCTUYHO HapyLLeHa

YHKLUMA KOHEYHOCTEN HE HapyLleHa

NprmeyaHre: MakcmanbHaa cymma 6annos pasHa 100, 4To COOTBETCTBYET HOpMeE

Table 8 Score assessment of immediate and long-term treatment outcomes of SCP

Walking performance
according to the
Gross Motor Function
Classification System
(GMFCS)

Muscle spasticity
according to the
Modified Ashworth
Scale (MAS)

Muscle strength

Assessment of reflexes

Transported in a manual wheelchair

Self-mobility with limitations, may use power

Walks with a hand-held mobility device

Self-mobility with limitations, may use power

Walks without limitation

4 points — Affected part(s) rigid in flexion or extension

3 points — Considerable increase in muscle tone, passive movement difficult

2 points — A marked increase in muscle tone throughout most of the ROM, but affected
part(s) are still easily moved

1+ point — Slight increase in muscle tone, manifested as a catch, followed by minimal re-
sistance through the remainder (less than half) of the ROM

1 point — Slight increase in muscle tone, with a catch and release or minimal resistance at
the end of the ROM when an affected part(s) is moved in flexion or extension

0 points — No increase in muscle tone

0 points — Complete paralysis

1 point — Flicker of contraction present

2 points — Movement possible if gravity is eliminated

3 points — Movement against gravity but not against resistance
4 points — Movement possible against resistance but less than normal power
5 points — Normal power

Hyperreflexia, pathological reflexes

Hyperreflexia

Hyporeflexia

Moderately elevated

Normal
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Marked 1

Absent 5

Moderate 3

Marked 1

Absent 5

Moderate 3

Marked 1

Absent 5

Moderate 3

Marked 1

Absent 5

Deep wounds 2

Superficial wounds 4

Limitation of movement at a joint

Impaired blood circulation 1

Cosmetic defects

Contracture, right hip

Contracture,
right knee

Equinus right foot
deformity

Functional impairment

1 of the foot

13 Complications

Irreversible consequences 1
Long-term conservative treatment 3
Absence of the need 5
Anatc?mlcal and Moderate changes with minor limb dysfunction 5
19 unetonalstate ol Voderate changes without impairment of fimb function 10
limbs
Normal 15

Limb function is severely impaired 5

Limb function is not impaired
Note: the maximum score is 100, representing the norm

ayTOTPaHCM/AHTaT, B3ATbIV NMOC/NE YKOpPauMBaloLwell OCTEOTOMUU U3
NpOKcUManbHoro otaena beapa. 310 No3BoaAMN0 U3bexaTb NpUMeHe-
HWA TPaBMaTWYHbIX onepauuii Tuna Conbtepa U Xuapu, BbINONHEHNE
KOTOPbIX NPO6NEeMaTUYHO Ha GOHE TAXKENbIX CMACTUYECKUX U3MeHe-
HWI B Mblwyax. Mpu KOCONanocT BCEM NaLMeHTam BbINOAHANNCH
onepauun 3auenuHa-ltypma, B Tom uncne B 23 (11,1%) cnyyasx ¢
ofHoW 1 B 12 (5,8%) — ¢ ABYX CTOPOH. YAeNbHbIi BEC JAHHOTO BMeLla-
TE/IbCTBA B IPYMMax CPaBHEHWA Bbln NPUBAN3UTENBHO OAUHAKOBbIM.
Pa3nnyHble nocneonepaLyMoHHble OCNOXHEeHUsA, CBA3aHHblE
C 3aKMBNEHMEM paHbl, B 06Luelt Bbibopke BcTpeyanunch y 15 (7,2%)
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typically described as "good," "satisfactory," and "unsatisfactory."
We have established specific criteria to compare the long-term
outcomes reported by various authors utilizing a standardized ap-
proach. We suggest the following criteria to assess the treatment
outcomes obtained using our scale: "good" — score is 70 points
or higher; "satisfactory" — score is between 61 to 70 points; and
"unsatisfactory" — score is up to 60 points.

Table 10 presents long-term treatment outcomes for low-
er limb spasticity in children with cerebral palsy according to the
above criteria.
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60/1bHbIX, B TOM YMCNe B OCHOBHOM rpynne —Y 7 (6,7%) 1 B KOHTPO/b-
HoWi rpynne —y 8 (7,8%) naumeHToB. Tonbko B 4 (1,9%) cnyyasx oHU
ABMANNCH NPUYMHOM Pa3BUTHA TYOOKMX PaH UM CBULLEN, NO NoBoAY
KOTOPbIX MPOBeAEHblI CaHUpYIOLWMe onepaumn 6e3 oTpuLaTebHbIX
nocneacTsui.

OTZanéHHble pesynbTaThl OLEHWMBANUCL C MOMOLLBIO Npesasio-
YKEHHOMN Hamy LUKanbl, Npy pa3paboTke KOTOPOW aKLEHT Aenanca Ha
BK/IOYEHME NapaMeTPOB, XapaKTepU3yHOLLIMX aHaTOMO-PYHKLMOHaNb-
Hble M3MeHEeHNA Y BO/bHbIX CO cnacTyeckummn dopmamu ALMN ¢ no-
paXKeHMEM HUKHUX KOHeYHOCTe (Taba. 8).

OTganéHHble pesynbTaTbl NedeHnsa obcyKAaeMoln NaTonormm ¢
MOMOLLbIO NPEeAJIOKEHHOM WKabl NPeACTaB/eHbl B TabA. 9.

Kak BuaHO 13 Tabn. 9, npu cpaBHUTENIbHOM aHanu3e pesynbTa-
TOB NleYeHns AeTelt co cnacTmyeckumm popmamm LM ¢ nopaxeHu-
MU HUKHUX KOHEYHOCTEN MOC/Ie OMEepaTUBHOTO JIEYEHMA C MPUMe-
HEHMEM NpPeasioXKEHHON HamMu OOBLEKTUBM3MPOBAHHOW 6annbHoOM
LLKaNbl Noc/e onepaLyy OTMeYaeTCA CTaTUCTUYECKU 3HAUMMOe YAyY-
LEeHWe OTAANEHHbIX Pe3y/IbTaTOB B OCHOBHOM rpymnrne no CPaBHEHMIO
C KOHTPO/bHOW (cooTBeTCTBEHHO 72,5+4,7 1 61,213,6; p<0,001). Mpwu
CpPaBHWUTE/NIbHOM aHaNM3e WCXOLHOTO0 COCTOAHWUA M OTAANEHHbIX pe-
3yNbTATOB B 06EuX rpynnax pe3ynbTaTbl 1EYEHNS CTAaTUCTUYECKU 3Ha-
UMMO OKa3a/NCh NyULLE, Yem [0 ONEePaTUBHOTIO SIeUEHMS.

B 6onblumHCcTBE NyBAMKaLMIA OTAaNEHHbIE Pe3ynbTaThbl IeveHus
Zeteit co cnactuyeckumm dopmamun ALM ¢ nopaxkeHUAMU HUKHUX

Tabauya 9 OmaoanéHHole pesynbmamel e4eHus
8 bannax no epynnam, M+m

According to Table 10, the main group had a significantly
higher frequency of good results (with a total of over 70 points)
than the control group (64.4% and 11.8%, respectively, p<0.001).
On the other hand, the control group had more satisfactory re-
sults (with a total of 61 to 70 points) than the main group (65.6%
and 27.7%, respectively, p<0.001). In addition, the frequency of
unsatisfactory results in the main group was significantly lower
than in the control group (7.9% and 22.6%, respectively, p<0.01).

From our perspective, the following factors also contributed
to the achieved results:

e Wide application of achilloplasty with a case-based
approach to the achillotomy (in the frontal plane in
the absence of foot deformity and the sagittal plane in
case of varus or valgus foot deformity) and the variable
Achilles tendon resection from the calcaneus (from the
inside with varus and on the outside with valgus foot
deformity);

e Default combination of Stoffel-ll operations and achil-
loplasty;

e  Combination of Stoffel-Il operations and achilloplasty
as per indications with tendon transfer to the lateral or
medial border of the foot;

e Utilizing repair surgery for clubfoot as per indications.

Table 9 Score assessment of long-term treatment
outcomes in groups, M+m

KoHTponbHasa (n=103)
Control (n=103)

nocne onepaunun

[0 onepauum nocne onepauuu 40 onepauun

preoperative postoperative P preoperative postoperative P
1 2.5%0.6 3.6£0.5 <0.001 2.1+0.4 2.8+0.4* <0.01
2 2.4+0.3 3.8+0.6 <0.001 2.3+0.5 3.2+0.3* <0.001
3 4.310.6 4.310.4 >0.05 3.9+0.4 3.9+0.3 >0.05
4 2.5+0.4 3.610.3 <0.001 2.3+0.5 3.2+0.3* <0.001
5 1.8+0.3 3.4+0.4 <0.001 1.620.5 2.9+0.5* <0.001
6 1.9+0.5 3.5£0.6 <0.001 1.7+0.4 3.0£0.7 <0.001
7 1.8+0.6 3.440.5 <0.001 1.620.3 2.9+0.2* <0.001
8 1.9+0.6 3.5£0.3 <0.001 1.7+0.5 3.0+0.5* <0.001
9 2.1+0.3 4.2+0.5 <0.001 1.9+0.5 4.1+0.5 <0.001
10 2.2+0.5 4.3+0.4 <0.001 2.0+0.6 4.240.3 <0.001
11 3.910.4 4.310.6 >0.05 3.8+0.4 4.2+0.5 >0.05
12 5.0£0.2 4.910.4 >0.05 5.0£0.2 4.910.6 >0.05
13 5.0£0.2 4.9+0.6 >0.05 5.0£0.2 4.9+0.5 >0.05
14 2.0+0.1 3.5+0.4 <0.001 2.0+0.1 3.4+0.3 <0.001
15 3.310.6 8.510.3 <0.001 2.3+0.5* 7.6+0.6* <0.001
16 3.2+0.4 8.8+0.5 <0.001 2.9+0.6 7.9+0.4* <0.001
l';:t’:l’ 45.843.6 72.544.7 <0.001 42.143.5* 61.243.6* <0.001

MpumeyaHua: p — CTaTUCTUHECKAA 3HAYMMOCTb Pa3NNYMA NOKasaTenei 4o 1 nocne neyeHuns (no T-kputepuio BunkokcoHa); * — p<0,05 npu cpaBHEHUU MeXAyY rpynnamu (no
U-kputeputo MaHHa-YuTHu). O603HaueHus: 1 — xoabba no knaccupuraumm 6onbluMx MOTOPHbIX GyHKUMI GMFCS; 2 — cnacTUYHOCTb MbILL, NO WKane IWBopTa; 3 — cuna
MblILL; 4 — pedneKcbl; 5 — KOHTPaKTypa Ta3ob6epeHHOro cycTaBa CnpaBa; 6 — KOHTPaKTypa TazobeApeHHOro cycTaBa CNeBa; 7 — KOHTPAKTypa KONEHHOTO CycTaBa Cnpasa;
8 — KOHTpaKTypa KONEeHHOro cycTaBa cneBa; 9 — IKBUHYCHaA Aepopmauya cTonbl cnpasa; 10 — aKBMHYCHaA AedopmaLna cTonbl cnesa; 11 — HapyleHne GyHKLMKM cTonbl;
12 - 3auBNEHMe NOCNeoNnepaLyoHHON paHbl; 13 — ocnoxHeHua; 14 — HeobxoAnMOCTb AanbHeNILEero neverns; 15 — aHaToMO-GyHKLIMOHAIbHOE COCTOAHME KOHEUHOCTEN;
16 — GYHKLMOHANBHAA NPUTOAHOCTb KOHEYHOCTE

Notes: p — statistical significance of the difference between variables before and after treatment (according to the Wilcoxon T-test); * — p<0.05 when comparing between
groups (using the Mann-Whitney U test). Designations: 1 — Walking performance according to the Gross Motor Function Classification System (GMFCS); 2 — Muscle spasticity
according to the Modified Ashworth Scale (MAS); 3 — Muscle strength; 4 — Reflexes; 5 — Contracture of the hip joint on the right; 6 — Contracture of the hip joint on the left;
7 - Contracture of the knee joint on the right; 8 — Contracture of the knee joint on the left; 9 — Equinus foot deformity on the right; 10 — Equinus foot deformity on the left;
11 - Functional impairment of the foot; 12 — Postoperative wound healing; 13 — Complications; 14 — Need for further treatment; 15 — Anatomical and functional state of the
limbs; 16 — Functional performance of lower limbs
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KOHEeYHOCTel npuBeseHbl B HopmaTe «XOpPOLLUMIA», «yA0BNETBOPH-
Te/bHbIN» U «HEYAOBNETBOPUTENbHbINY. Mcxoas U3 3TUX Npeanochl-
NIOK, C Le/Ibl0 COMOCTaBNAEHWUS Pe3y/bTaToB Pa3/MUHbIX aBTOPOB MO
YHUGULMPOBAHHOW METOAMKE, HAMU NPEAJIOKEHbI CNeaytoLmMe Kpu-
TEPUN OLEHKM OTAANEHHBIX Pe3y/IbTaToB, MOMYYEHHbIX C MOMOLLbIO
pa3paboTaHHOM HaMM LLIKabl: KXOPOLUUIA» —NPU CYMME Pe3y/IbTaToB
neyeHns cebiwe 70 6annoB; «yLOBNETBOPUTENbHBINY — NPU CyMMe
pe3ynsTatoB NedeHuns ot 61 no 70 6annos; «Hey[OBAETBOPUTENb-
HbI» — NPY CymMe pe3y/bTaToB fieyeHns 4o 60 6annos.

OTganéHHble pesy/bTaTbl JIEUEHUA AeTel CO CnacTUYecKUMM
dopmamu AL ¢ NopakeHNAMM HUKHUX KOHEYHOCTEW MO BblLLeonu-
CaHHbIM KpUTEPUAM NpeacTaBaeHbl B Taba. 10.

Kak BugHo m3 Tabn. 10, YactoTa XopowwMx pesynbraToB (mpwu
cymme cbiwe 70 6annoB) B OCHOBHOM rpynne cTaTUCTMYECKM 3Ha-
YUMo 60/blUE, YEM B KOHTPONbHOW (COOTBETCTBEHHO 64,4% 1 11,8%,
p<0,001). HanpoTuns, B KOHTPO/IbHOM rpynne HabatogaeTcs npeobna-
[aHWe yO0BNETBOPUTE/IbHBIX Pe3yabTaToB (Mpu cymme oT 61 go 70
6ann10B) NO CPaBHEHWUIO C KOHTPO/IbHOM TPynmnoi (COOTBETCTBEHHO
27,7% v 65,6%, p<0,001). YacToTa Heya0BNETBOPUTENbHBIX PEe3y/b-
TaTOB  OCHOBHOW rpynne CTaTUCTUYECKM 3HAUMMO HUXKE, YEM B KOH-
TPO/IbHOW rpynne (cooTBeTcTBEHHO 7,9% 1 22,6%, p<0,01).

B obecrneyeHne LOCTUMHYTbIX PE3Y/ILTATOB, C HALUEN TOYKU 3pe-
HUS, CYLLECTBEHHbIN BK/1AZ BHEC/IM TaKKe ciefytoLume GaKTopb:

®  LLIMPOKOE NMPUMEHeHUEe axuANoNACTURKN ¢ AnddepeHLMpPoBaH-

HbIM MOAXOAO0M NP BbIOOPE pasfeNeHns axuanoBa CyXoXRMAns

(Bo dpOHTaNBHOM NNOCKOCTM MPU OTCYTCTBUM AedopmaLium CTo-

Mbl U B CarUTTa/IbHOM NIOCKOCTU NPW BapyCHOM WUAW BasblryCHOM

ZAedopmaLimm CToMbl) U TOYKM Ero OTCEYEHMSA OT MATOUYHOW KOCTU

(c BHYTPEHHel Npu BapyCHOM U € HAPYKHOW CTOPOHBI NPU Bajlb-

rycHol gedopmauym ctonbl);

e 0bn3aTenbHoe coueTaHue onepauuit Ltoddens-2 n axunnonna-

CTUKK;

e couyeTaHwe onepauuii Ltoddens-2 n axmunnonnactmki No noka-
3aHMAM C NEPEecasKon CyXOXKUAUIM Ha HAPYKHbIN WU BHYTPEH-

HWI KpaWi cToMbl;

®  MpUMEHeHWe NO NOKa3aHWAM PEKOHCTPYKTUBHbIX BMELLATENbCTB

1o NOBOZY KOCONAMNOoCTy.

Mo AaHHbIM NMTEPATYPbl BOMPOCHI XMPYPrUYECKOW KOPPEeKLMK
3KBMHYCHOW AedopmaLym CTOMbI OTHOCATCA K YMCay Hanbonee ancKy-
TabenbHbIX. B Hallem 1ccnefioBaHUM NPy KOPPEKLMM SKBUHYCHOM Je-
bopmaLymm cTonbl BaKHOE 3HaUYEHUE Mbl NPUAIEM aXUTIONIACTUKE NO
cnepyolwym npuynHam. Hanpumep, Lamuk BB 1 PabokoHes CI (2018)
Ha OCHOBE aHaNM3a AaHHbIX COBPEMEHHOM MTepaTypbl No npobneme

Tab6auya 10 OmoanéHHbie pe3yibmams| 1e4eHUs

%

Xopoluui

Good 65 64.4
YA0BNeTBOPUTENbHBIN

Satisfactory 28 27.7
HeynosneTsoputenbHbIn 3 79
Unsatisfactory :
Utoro

Total 101 100.0

Equinus foot deformity has been a point of controversy
regarding surgical correction of the deformity. Thus, Shamik VV
and Ryabokonev SG, 2018 analyzed modern literature on surgical
treatment for equinus foot deformity. They identified four types
of orthopedic surgeries: achilloplasty, gastrocnemius recession,
correction using the llizarov frames, and combined operations.
After analyzing the results of all these methods, the authors
concluded that there are no perfect techniques for achilloplasty.
Mathematical modeling methods must be applied to solve this
problem [18]. Different authors recommend various tactical ap-
proaches due to the advantages and disadvantages of the tech-
niques described for correcting the equinus foot deformity. In
this study, we give preference to achilloplasty for the following
reasons:

e The majority of our patients did not have an isolated

lesion of the gastrocnemius muscle of the leg, which is
a contraindication for the Strayer procedure (gastroc-
nemius recession) and similar operations [18];

e In the overwhelming majority of cases, SCP was diag-
nosed with total triceps surae muscles shortening, for
which achilloplasty is indicated [18];

e In most cases, due to age restrictions, there were con-
traindications for the compression-distraction osteo-
synthesis method, according to G.A. Ilizarov [18];

e Integrating achilloplasty with our multilevel procedures
resulted in a significantly low morbidity rate character-
istic of achilloplasty [19].

e Currently, no precise and objective diagnostic criteria
are available to select the appropriate method and ex-
tent of surgical treatment for the discussed condition.
Therefore, the arguments presented in the literature
for performing a specific operation may be somewhat
subjective [18];

e When combined with varus or valgus foot deformity,
achilloplasty corrects the discussed deformity by vari-
able resecting one point of attachment of the Achilles
tendon from the calcaneus.

e Based on review publications regarding the surgical
treatment of equinus deformity in SCP patients, the
relapse rate after Strayer-type operations and achil-
loplasty is not significantly different. In Strayer-type

Table 10 Score assessment of long-term treatment
outcomes in groups with a newly created scale

KoHTponbHas WUrtoro
Control p Total
(n=93) (n=194)
n % n %
11 11.8 <0.001 76 39.2
61 65.6 <0.001 89 45.9
21 22.6 <0.01" 29 14.9
93 100.0 194 100.0

MpUMeYaHms: p — CTaTUCTUYECKaA 3HAUYNMOCTb Pa3IMUMA NoKasaTesel Mexay rpynnamu (o KpuTepuio X% * — ¢ nonpaskoii Metca)
Notes: p - statistical significance of the difference in variables between groups (according to the Chi-square (x?) test, * — with Yates' correction)
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XUPYPrUYECKOTO NIYEHNS SKBUMHYCHOW AedopmaLiMm CTOM MOKasanu,
YTO BblAENEHbl 4 rpynnbl ONepaLui: XMpypruiyeckne BMeLIaTebCTea
Ha axWaN0BOM CyXOMMAMM (aXMANOMNNACTMKA); OnepaTMBHbIE BMeELLa-
TENbCTBA Ha MKPOHOXKHOM MbILLLLE; KOPPEKLMA C MOMOLLIO annapaTa
Mnu3aposa 1 KOMOMHMPOBAHHbIE onepaLMn. ABTOpPbI Ha OCHOBE BCe-
CTOPOHHETO aHaNM3a PEe3yNLTAaTOB BCEX BbILLENPUBELEHHbBIX METOAMK
MPUXOAAT K 3aK/IOYEHNI0 06 OTCYTCTBMM MAEaNbHBIX CMOCOO0B axm-
NOMAACTUKM U HEOBXOAMMOCTH B Aa/IbHEWLIEM NPUMEHEHUA METOA0B
MaTeMaTMYECKOrO MOAEIMPOBAHMA ANA PeLleHnA 3Tov npobaembl [18].
CneposaTenibHO, Ha COBPEMEHHOM 3Tane HEeT MAeasIbHbIX METOLOB
axmanonnacTvku. Mo 3Tov NPUYMHE, C YH4ETOM NPEUMYLLECTB U HeLo-
CTaTKOB BbILIEOMNNCAHHBIX METOLOB KOPPEKLIMM IKBUHYCHOMN aedopma-
LMK CTOMbI, Pa3NINYHbIMK AaBTOPAMM PEKOMEHZYHIOTCA Pa3Hble TaKTUYe-
CKMe noaxopbl. B HacToswwel paboTe Hamu npeanoyTeHWe OTAAETCA
AXMNIONIACTVKE NO CeAYIOLWMM NPUYMHAM:

® Yy OCHOBHOM YacTV HALIMX MALMEHTOB OTCYTCTBOBAJIO M30/IUPO-
BAHHOE MOPAXKEHWEe UKPOHOKHOM MbILLLLbI TOJIEHW, YTO ABAAET-
CA NMPOTMBOMOKA3aHMEM ANA €€ YAMHEeHUs onepaLusaMu TMna
Crpaitepa v eé aHanoramm [18];

* B MOZABNAIOLWEM YuCie HabnoaeHU onpeaensnuch TAXENble
dopmbl LM ¢ NosHbIM YKOpOYeHUeM TPEXINIABOM MbILULbI roe-
HW, NPY KOTOPOM NOKa3aHa axunnonaactvka [18];

e B OONBLUMHCTBE C/Ty4aeB MO NPUYMHE BO3PACTHbIX OrPaHUYEHUI
MMEOTCA NMPOTUBOMNOKA3aHWA 4/19 BbINOSHEHUA ONUCAHHOW B W~
TepaType KOMMPECCMOHHO- AUCTPAKLMOHHOMO OCTEOCUHTE3A NO
Wnwusaposy [18];

®  AXMANONNACTUKA TAPMOHMYHO COYETAETCA C MPUMEHSEMbIMM
HaMM MHOFOYPOBHbIMM onepaumamm [19], uto cBA3aHO ¢ eé oT-
HOCMUTE/IbHO HU3KOM TPaBMATUYHOCTbIO;

® B HacToAllee BPeMA He onpeneneHbl YETKME U OOBEKTUBHbIE
[MArHOCTMYECKME KpUTEpUW, NO3BOAAIOLME BbIOPaTh CMocob
N 06BEM XMPYPrYecKoro neveHns OBCyKAAEMOoW MaTonormu,
No3TOMy NpUBELEHHbIE B IMTEpaType apryMeHTbl B NONb3Y Bbl-
NMOHEHWA TOWM UM MHOW ONepaLLMm B HEKOTOPOW CTENEHN MMEIOT
Cy6bEKTUBHbIN XapakTep [18];

* Mpu coyeTaHun obcyxkaaemol aedbopmaummn C BapycHOW nau
Ba/IblyCHOW Zedopmalimeli CTOMbl axwionaacTMka no3sonset
BbIMO/IHUTL WX KOPPEKLMIO 6e3 AOMONHUTENbHOTO BMELIATe b
ctBa NyTémM AndPepeHLMPOBAHHOTO OTCEYEHUA OAHOMN TOYKU
NPUKPENIEHNA axU/I0Ba CYXOKWUAUA OT NATOYHOMN KOCTU;

® COMMacHO 0630pHbIM MyBAUKALMAM, MOCBALLEHHBIM XMPYpPrUt-
YECKOMY JIeYEHWUIO 3KBUMHYCHOW aedopmaumm ctonbl npu AL,
yacToTa peumamBoB Mpu onepaumsx TMna Ctpaiiepa W axmano-
NaCTUKe CYLLECTBEHHO He oTauyatotcs. Mpu onepaumax TMna
Crpaitepa, M3-3a TPaBMaTM3aLMM, TaK HA3bIBAEMOMN «30HbI PO-
CTa», Ha MECTE CYXOXKM/IbHO-MbILLEYHOM YacTu, PeLamnBbl BCTpe-
yatoTcs Ao 48%, Npu axmanonAacTMKe 3TOT NOKasaTeslb COCTaBNA-
et 41% [unT. no 18];

*  MMetoLyMeca COODLEHMA O Pa3BUTUM MATOYMHOM AedopmaLim
CTOMbI MOC/E AXMANONAACTUKM NPEYBENNYEHDI, T.K. NPaBUIbHOE
BbIMO/IHEHME OMEPALMMN U TAXKE/bIE CMACTUYECKME USMEHEHMA B
nocneonepaLMoHHOM Nepuoae NO3BOMAIOT U3BeKaTb AN MUHW-
MMW3MPOBATb YACTOTY AAHHOIO OC/IOXKHEHUSA;

® B HAWMWX HABMOAEHMAX aXMANONNACTMKA BbIMONHANACH B COYETA-
HWM C MHOTOYPOBHEBbLIMM ONEPALMAMM U C BMELLIATENBCTBAMM HA
HepBax Tvna LUTtodens-1 v LTodens-2, yto TakKe cnocobcTeoBa-
110 NpodUNAKTUKE peLmnanBoB aedopmaLmm.

Mpu cpaBHEHUM PE3yNbTATOB MCCNELOBAHUA YCTAHOBEHO, YTO
OHW B OCHOBHOMI rpynmne CTaTUCTUYECKU 3HAYUMMO OKa3aiuCb Jyulle,
Yyem IuTepaTypHble AaHHble. B YacTHOCTW, Npy NPUMEHEHUU MHOTOY-
POBHEBbIX OZHOMOMEHTHbIX XMPYPrMYeckux BmeLatenscts (SEMLS —
The Single-Event Multilevel Surgery) xopolune pesynsTaTbl OTMEYEHbI Y

operations, relapses can occur up to 48% due to injury
to the "growth zone" where the tendon-muscular ap-
paratus is located, while with achilloplasty, this figure
is 41% [18];

e There are exaggerated reports of calcaneal deformi-
ty of the foot after achilloplasty. However, adequate-
ly performed operations and severe spastic changes
surgery reduction postoperatively can help prevent or
lessen the occurrence of this complication.

e In our study, achilloplasty was performed with multi-
level operations and interventions on nerves such as
Shtofel-l and Shtofel-ll. These combinations helped in
preventing the recurrence of deformity.

After comparing the study results, it was concluded that the
main group showed significantly better outcomes than the litera-
ture data. Specifically, when utilizing The Single-Event Multilevel
Surgery (SEMLS) approach, 61% of patients had favorable results
[3]. This indicator in our material in the main group was 69.4%
(p<0.001), indicating the proposed approaches' effectiveness.

The study's results indicate that multilevel one-stage op-
erations were primarily performed on soft tissues in the main
group. This format was possible due to continuous and complete
conservative treatment management. As a result, a statistically
significant improvement in the main group was observed in the
following indicators: walking performance according to the Gross
Motor Function Classification System (GMFCS), muscle spasticity
according to the Modified Ashworth Scale (MAS), reduction in
frequency and severity of joint contractures on follow up. The im-
provement, in turn, contributed to better outcomes compared to
the control group and literature data.

CONCLUSION

When deciding on a particular surgical intervention in pa-
tients with SCP affecting the lower limbs, it is essential to con-
sider the severity of contractures, deformities and whether they
are combined. It is recommended that typical multicomponent
operations on soft tissues be selected as the preferred choice.
An optimized surgical treatment system that considers the sever-
ity and particularities of clinical manifestations, along with ear-
ly, comprehensive, and systematically carried out conservative
treatment, has shown to be effective in improving treatment out-
comes. When comparing long-term treatment outcomes scores,
the main group where the proposed integrated approaches were
implemented showed a statistically significant improvement com-
pared to the control group (72.5+0.7 points and 64.2+0.6 points,
respectively, p<0.001).
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61% naupeHToB [3]. ITOT NoKasaTe/b B Hallem MaTepuasie B OCHOBHOW
rpynne coctasun 69,4% (p<0,001), uto cBMaeTenbCcTBYET 06 3ddeKTMB-
HOCTW NPeaJIONKEHHbIX NOAXOA0B.

MoaBoasa UTor pesynbTaTam UCCNenoBaHWsA, Heobxoaumo oTve-
TWUTb, YTO B OCHOBHOW rpynne NPeMMmyLLEeCTBEHHO BbINOHAINCH MHO-
roypoBHeBble OZHO3TArHble ONepaLyn Ha MATKMUX TKaHAX, YTO CTano
BO3MOXHbIM, b6narofapa peannsaumu TaKTUKKM HEMPEpbIBHO U NOJ-
HOLeHHO NPOBEAEHHOrO KOHCEPBATMBHOIO /IeYeHWA. 3TO NO3BOAWIO
[06UTbCA B OCHOBHOM rpynne CTaTUCTUYECKM 3HAYMMOTO Y/yYLLEHNS
cnefytolyx MnokasaTenei: xoApbbl MO WKane 60/blMX MOTOPHbIX
bYHKUMI GMFCS, CHUMKEHMA CNAcTUYHOCTM MbILUL, MO LUKase JLIBOpPTa,
CHWXXEHWA YacTOTbl U BbIPAXKEHHOCTW KOHTPAKTYp B CyCTaBax B AWHa-
MUKe, YTO B KOHEYHOM WUTOre CroCOBCTBOBANO AOCTUNKEHUIO NYULIMX
pe3y/IbTaToB N0 CPaBHEHWMIO C KOHTPO/IbHOM FPYNMNOW 1 INTePaTyPHbIMU
JaHHbIMK.

3AKNIOYEHUE

MoKasaHWA A1 BbINOJHEHUA OTAENbHbIX ONEpaTUBHbLIX BMeLLa-
TENbCTB JO/IKHbI CTaBUTHCA C YYETOM YCOBEPLLEHCTBOBAHHOM CUCTEMa-
TU3aLMK Lieei U METOA0B JOCTUNKEHWA ONEepPaTUBHBIX BMELLATE/bCTB,
TAYKECTU KOHTPAKTYP, AedopmMaLiii M coveTaHHOro Ux XapakTtepa. Mpu
XMPYPTUYECKOM NIEYEHWUN JeTelt  co cnacTuyeckumn dopmamm LN ¢
Mopa)KeHMEM HUKHUX KOHEYHOCTEN NpeAnoyTeHVe CneayeT OT4aBaTh
BbIMONHEHUIO TUMUYHBIX MHOFOKOMMOHEHTHbIX OMepaLuii Ha MATKMX
TKaHsAX. Pa3paboTka ONTUMM3MPOBAHHOW CUCTEMbI OMEPaTUBHOTO Ne-
YeHWA C Y4ETOM TAMKECTM W XapaKTepa KAMHUYECKUX MPOABIEHWH B
COYETaHWUM C PAHO HayaTbiM MONHOLEHHbIM M CUCTEMATUYECKM NPOBe-
[LEHHBIM KOHCEPBATMBHbLIM IeYEHUEM NPOLEMOHCTPMPOBANA CBOO 3¢-
(bEKTUBHOCTb B MA1aHe y/ydLEeHUs Pe3y/bTaToB NedeHns. CpaBHUTENb-
HbIIA aHANM3 OTAANEHHbIX PE3Y/ILTATOB /IEYEHWS NOKa3as CTaTUCTUYECKM
3HauMMOe WX y/lyylleHWe B rpynne, rae 6biiu peanusosaHbl Npeaso-
YKEHHble KOMM/IEKCHbIE NOAXOZbI, N0 CPAaBHEHUIO C KOHTPO/IBHON rpyn-
noi (cooTeeTcTBEHHO 72,50,7 6anna n 64,210,6 6anna, p<0,001).
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