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Pedepar:

1. Mob6inbHa niockoBanberycHa nedgopmatis cronu (MIIBJIC) 3aitmae npyre micue cepep ycix gedopmaliiil CTOIU y
xBopux Ha JIT giteit. Baxxnusum enementom narorenesy MIIBJIC y xsBopux Ha [1II1 giteil € HecTabinbHICTb
HiAHAA STKOBOrO Cyry1o6a. [TokazaHo, o OJHUM i3 IEPCIeKTUBHUX HATIPSIMIB 11711 OTPUMaHHS HOBUX 3HAHb €
3aCTOCYBaHHSI METO[Ly KiHII€BUX €JIEMEHTIB /IJISI BUBUEHHSI HAlPy>KeHO-TepOpMOBaHOro cTany. [Ipore njis
onTuMizallii BUG0py XipypriyHoro BTpy4aHHs y BUIaikax IJIOCKOBAJIbI'YCHOI fieopmaliii CKiHUeHO-eJleMEHTHE
MOJIEJIIOBAaHHS Ta MaTEMATUYHi pPO3PaxyHKU HAO0yBalOTh BEJIMKOTO HAYKOBOIO Ta IPAKTUYHOTO 3HAYEHHS. MeToI0
pPO6OTH CTaJI0: PO3POOKA ANrOPUTMIB JIiKyBaHHS MOGIZIbHOI IJIOCKOBA/ILIYCHOI fedopmaliii cton y xBopux Ha JIT1

IiTell IUIsIXOM OOI'PYHTYBaHHS BapiaHTiB ii XipypriuHoi Kopexkuii Ha nifcTaBi 6ioMexaHiYHOrO MOJEJIIOBAHHS Ta



KJIiHIKO-PEHTT€HOJIOTIYHUX JAOCIiIKEHb CTPYKTYPHO-(PYHKIIOHAIBHUX 3MiH B ypakeHux cronax. O6’ekr
IOCTiIKeHHs: MObibHA I1JIOCKO-BaJIbTyCcHA Iedopmaliist cTon y aiteil, xsopux Ha JJUIT. MeTonu JocmimKeHHs:
KJIiHiYHi, pEHTT€HOJIOTYHi, 6ioMexaHiuHe MO/IeJII0BaHHS, KOMITIOTepHE MaTeMaTUYHe MOJIEII0BaHHS, CTATUCTUYHI.
[IpoBeneHO peTpOCHEKTUBHUM aHaMi3 AaHUX icTOpill XBopob 34 xBopux Ha LTI niteit i3 MIIBJIC, axux po3nininam
Ha 1Bi rpynu. ¥V 1BOX BiKOBUX Ipynax XxBopux Ha JILITT niTeil BuU3HauY€HO HACTYIIHE: - HAlOL/IbII XapaKTepHi cKapry,
sKi KOHCTaToBaHO y xBopux Ha JIIIT miteit i3 MITBJIC e - nopyieHnHs xonb6U Ta gedopmallii cTorl, 601b0BUiA
CHUHJIPOM -y 51,8%, cromitoBaHicTb — y 83,9%. - y 96,4 % Bunaakis xsopux Ha J1IIT gireit MIIBJIC
CYIIPOBOJKYETHCS PUTIIHOIO €KBiHYCHOIO JedopMalli€lo CTOMNY; - Y MalieHTiB 060X IPyI Bil3HAY€HO 36i1bIIeHHS
KyTa Meary Ta 3MeHIIeHHS KyTa IT'SITKOBOTO HaXxWJly, O CBif4aTh IIPO 3HM>KEHHS Me1iaJIbHOTO [10310BKHBOTO
CKJIEIIiHHSI CTOIIY, a 36i/IbLIeHHS KyTa HaJ Il ITKOBO-4YOBHOIIOIiOHOTO IIEPEKPUTTS CTOIIM — CBiJYUTD IIPO HASIBHICTb
[IaTOJIOTIYHOI abNyKLii NepeIHbOTrO BifiNly CTONN; - HAIOIIbII YaCTOI0 BTOPMHHOI AedopMallieto Oysia purigHa
cymiHalifHa gedopmallis nepegHbporo Bifdisy CTONH, sIKa 3ycTpivanacs y 62,9% miten npyroi BiKOBOi Ipyny; -
BM3HA-Y€HO 3HAYHUI BiiCOTOK (66,7 %) peuunusis MIIBJIC y niteit Bikom 7-10 pokiB, SIKUM 3aCTOCOBAHO XipypriuHi
MeToauky; - Y 80 % i3 HUX 3apeecTpOBaHO XPOHIYHUI 60JILOBUI CUHIIPOM, IPUYMHOIO SIKOTO, € KOHiYHa opma
CTaH/IAPTHOTO iIMIIJIaHTaTa, 1O HE BiATIOBiLae aHaTOMIiYHil Oy10OBi sinus tarsi. BUKOHaHO KJiHiKO-
eKCIIepMMEHTaJIbHEe IOCII)KeHHSI 3 MeTOI0 BU3HAaY€eHHS [TPOeKLii OCi MifHam'aTKOBOro cyrio6a Ha IJIaHTapHy
[TIOBEPXHIO CTOIIN y TPhOX IPYIax OiTen: 3mopoBi, 3goposi 3 MIIBIIC, xsopi Ha JJLII i3 MIIB/IC. [IpoBeneno
6ioMexaHiyHi JOCTiI)KeHHS Ha CTBOPEHUX MaTEMAaTUYHUX MOJIEJISIX cTonu y Hopmi Ta 3a MIIBJIC i3 BUKOPUCTaHHSIM
METO/ly CKiH4€HHUX €JIEMEHTIB i BUBHAaY€HO OCOOJIMBOCTI PO3MOilly HAaBaHTaKEHb Y CTOIIi 3aJI€XKHO BiJl Pi3HUX
BapiaHTiB XipypriyHOro BTpy4YaHHs, SKi BAKOPUCTOBYIOTH AJ1s1 Kopekuii MIT/IBC. [TokasaHo, 0 MJI0CKOBaJIbIyCHA
Inedopmaliist CTony Npu3BOLUTE 10 IiABULLIEHHS PiBHS HaIllPYXX€Hb B YCiX KICTKOBUX €JIEMEHTAax CTOIH, 0COOJIMBO Ha
OTIOPHii1 MOBEPXHI II'SITKOBOI KiCTKM Ta Ha [IOBEPXHSIX MiJHAAIT'STKOBOTO Cyry100a, a B pe3yJbTaTi BAKOHAHHS yCiX
BapiaHTiB XipypriyHUX BTPy4aHb BU3HAYEHO CYTTEBY HOPMaJli3allilo HAlIPyK€Hb B KiICTKOBUX €JIEMEHTAaX CTOIL.
JJoBeneHo rnepeBaru posnofisy Halpy>KeHb y II'SITKOBIH i MifHaNITATKOBIM KicTKax y pasi apTpoepesy
HiAHAAITITKOBOIO CYIJI00a 3 BUKOPUCTAHHSIM 3alIPOIIOHOBAHOTO [TIOPOSKHUCTOTO ABOCTYIIEHEBOTO KOHYCHOTO
iMIIaHTaTa MOPiBHSHO 3i CTAaHJAPTHUM. 3alIPOIIOHOBAaHa TPUCTYIEHEBA poboya KliHIKO-PEHTIeHOJIOTiYHa
kiacudikauis TSKKOCTI I1JI0CKOBasbrycHoi gedopmauii cron y gitei i3 LI Po3pobseni anroputmu BU6OpY
merony xipyprignoro jikysanHsa MIIBJC y xsopux Ha LT miTe, mo 3aCHOBaHi Ha ypaxyBaHHi 3alIpOIIOHOBAHO]
pob6oyoi knacudikalii CTyNneHiB TSKKOCTI gedopmallii CTONH, pe3yIbTaTiB 6i0MexaHiUYHOr0 MOJIEIOBaHHS, KJTiHiKO-
PEHTIeHOJIOr YHOi, PYHKIIOHAIBHOI OL[{HKY CTaHy CTOMH, i epenbadaioTh BUOIp MK M'SIKOTKAHUHHUMU
BTPY4aHHSIMH i MaJIOiHBa3UBHUM IiIHAAITSTKOBUM apTPOEPE30M, 00 KOPUTYBAJIbHOIO OCTEOTOMI€I0 KiCTOK
33IHbOTO Ta CEPEIHBOTO Bifi/liB CTONM YU apTPOLE30M CYIJIO0iB 3aIHBOTO Biifli/Ty CTONX y IOEAHAHH] 3
BTPy4YaHHSIMU Ha M'SIKUX TKaHMHaX (3a rokazaHHaMM). [IpefcTaBiieHi pe3yibTaT KiiHiYHOI Bepudikaiii
3aIPOIIOHOBAHUX AJITOPUTMIB BiZIIIOBIIHO 1O TSKKOCTI IJIOCKOBasbIycHoi gedopmatii cron y xsopux Ha LTI miteil.
3okpema, IpoBeIeHO anpooballilo Majl0iHBa3MBHOI METOJIUKU apTPOEpe3y MiJHAIII ITKOBOTO Cyri06a [is JIiKyBaHHS
MIIBJC y 5 xBopux (10 cron) Ha JLII xiTeii, i3 BUKOPUCTAaHHSIM PO3PO6IEHOrO IOPOKHUCTOTO JBOCTYIIEHEBOTO
KOHYCHOTO iMIyIaHTaTy. JJoBefeHo eeKTHUBHICTh Ta 6e3[1eYHICTh BUKOPUCTAHHS METOINVKY apTPoepesy
NiAHAAITITKOBOIO CYIJIO0Y, 10 03BOJIMJIAa OTPMMaT/ HOpMasi3allilo peHTTeHOMeTpUYHUX nTapameTpiB y 89,4 %
IiTell Ta MOKpaUTU (PYHKLiOHAIbHY MOOLIBHICTb Y HAHOJIMKUi TEPMiHM MiCJIg XipypriYHOrO BTPY4aHHS.
PesysibTaTi JOCIiIKEHHS BIPOBAIPKEHO B KIIiHIYHY NPaKTUKy J1Y «IHCTUTYT naTosiorii xpe6Ta Ta cyriobis im. npod.
M.I. Curenka HAMH VYkpainu», KHIT XOP «XapkiBchka o6s1acHa KJliHi4Ha TpaBMAaTOJIOTiYHA JIiKapHS» Ta iHIINX

JlikapeHb YKpaiHu. ['any3b BUKOPUCTAaHHS — MEIJULVHA (OUTS4a OPTOIeis).

2. Mobile planovalgus deformity of foot (MPVDF) ranks second among all foot deformities in children with cerebral
palsy. An important element in the MPVDF pathogenesis in children with cerebral palsy is the instability of the
subtalar joint, which develops gradually and is one of the pathogenetic components in the further the deformity
progression. It is shown that one of the promising ways for obtaining new knowledge to determine the force
changes in the foot’s components in the norm and in cases of its deformity, is the use of the finite elements
method to study the stress-strained state. The purpose of the work was to improve the results of treating mobile



planovalgus deformity of feet in children with cerebral palsy by substantiating the options of its surgical correction
based on biomechanical modeling, clinical and radiological studies of structural and functional changes in affected
feet. Object of research: Mobile planovalgus deformity of foot in children with cerebral palsy. Research methods:
clinical, radiological, biomechanical modeling, computer mathematical modeling, statistical. A retrospective
analysis of these case histories was performed in 34 patients with cerebral palsy (56 feet) who were divided into
two groups. In two age groups of children with cerebral palsy, the following was determined: - - The most typical
complaints observed in children with cerebral palsy with MPVDF are: walking disorders and foot deformities, pain
syndrome - in 51.8 %, fatigue - in 83.9 %; impaired foot support - 89.6 % - - in 96.4 % of cases in children with
cerebral palsy MPVDF is accompanied by rigid equinus deformity of the foot; - - in patients of both groups there
was an increase Meary angle and a decrease in the heel angle, indicating a decrease in the medial longitudinal arch
of the foot, and an increase in the angle of the calcaneonavicular planar arch indicates the presence of pathological
abduction of the anterior foot; - - the most common secondary deformity was rigid supination deformity of the
anterior foot, which occurred in 62.9 % of children in age group 2; - - a significant percentage (66.7 %) of MPVDF
recurrences was revealed in children aged 7-10 years, who underwent surgical techniques; - - a subgroup of
children was identified in whom arthroereisis of the subtalar joint permitted to effectively maintain the correction
of the foot, but 80 % of them reported chronic pain, of the its conical shape of the standard implant that does not
coincide with the anatomical structure of sinus tarsi. A clinical and experimental study was performed to
determine the projection of the subtalar joint axis on the plantar surface of the foot in three groups of children:
healthy, healthy with MPVDF, diseased with cerebral palsy and MPVDF. Biomechanical studies using the designed
mathematical models of foot in norm and in MPVDF are carried out by means of a finite element method and
features of loadings distribution in foot were defined depending on various variants of surgical intervention used
for correction of MPDVF. The advantages of stress distribution in the calcaneal and subtalar bones in the case of
subtalar joint arthroereisis using the proposed hollow two-stage conical implant compared to the standard one
have been proved. A three-stage working clinical and radiological classification of the planovalgus deformation
severity in children with cerebral palsy is proposed. Algorithms for choosing the method of MPVDF surgical
treatment in children with cerebral palsy, based on the proposed working classification of the foot deformation
severity, the results of biomechanical modeling, clinical and radiological, functional assessment of the foot, and
provide a choice between soft tissue intervention and mild invasive subtalar arthroereisis, or corrective osteotomy
of the bones in the posterior and the middle foot or arthrodesis of the joints in the posterior foot in combination
with soft tissue interventions (according to the indications). The results of clinical verification of the proposed
algorithms according to the severity of planovalgus deformity of feet in children with cerebral palsy are presented.
In particular, a minimally invasive technique of the subtalar joint arthroereisis was tested for the treatment of
MPVDF in 5 patients (10 feet) with cerebral palsy, using the developed hollow two-stage conical implant. The
efficacy and safety of the technique for the subtalar joint arthroereisis has been proven, which permitted to obtain
normalization of X-ray parameters in 89.4 % of children and to improve functional mobility in the nearest future
after the surgery. The results of the study were implemented in clinical practice by the State Institution “Sytenko
Institute of Spine and Joint Pathology, National Academy of Medical Sciences of Ukraine“, Kharkiv regional clinical
trauma hospital and other hospitals of Ukraine. Scope of use — medicine (pediatric orthopedics).
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