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Pedepar:

1. Mob6inbHa nyockoBanberycHa fedopmatis cronu (MIIBJC) 3aiimae apyre micue cepep ycix gedopmaliil CTOIM y
xBopux Ha [T mitent. Baxxnusum enementom narorenesy MIIBJIC y xBopux Ha JILIIT giTeit € HeCTabinbHICTb
IiIHAAITITKOBOTO Cyryio6a. [TokasaHo, 1o OAHUM i3 IEPCIEKTUBHUX HAIPSIMIB [1711 OTPMMAHHSI HOBUX 3HAHb €
3aCTOCYBAaHHS METO[ly KiHII€BUX €JIEMEHTIB /IJ1S1 BUBUEHHSI HAlIpy>KeHO-1epOpMOBaHOro cTany. [Ipore njs

onTuMmiszatlii BU60OPY XipypriYHOro BTPY4YaHHs y BUIIaAKaX IJIOCKOBAIBIYCHOI fieopmaliii CKiH4€eHO-eJIEMEHTHE



MOJIEJIIOBAaHHS Ta MaT€MAaTHU4Hi PO3paxyHKU HabyBalOTh BEJIMKOTO HAYKOBOTO Ta MIPAKTUYHOTO 3HaY€HHS. MeTo10
POOOTH CTasO: pO3pOOKa aJITOPUTMIB JIiKyBaHHS MOOINBHOI IIJIOCKOBAJIBIYCHOI ledopmaliii cton y xBopux Ha JIIT1
IiTell IIsIXOM OOI'PYHTYBaHHS BapiaHTiB ii XipypriuHoi Kopeklii Ha nifcTasi 6ioMexaHiYHOTO MOJEJIIOBAHHS Ta
KJIiHIKO-PEHTTE€HOJIOTIYHUX OCiIKEeHb CTPYKTYPHO-(YHKI[iOHAJILHUX 3MiH B ypaKeHUX cTonax. O6’eKT
IOCJiIKeHHs: MObibHA I1JIOCKO-BaJIbTyCHA feopmaliist cTon y aiteil, xsopux Ha [JUIT. MeTonu gocmiiKeHHS:
KJIiHiYHi, pEHTTE€HOJIOTiYHi, GioMexaHiuHe MO/IeJII0BaHHS, KOMITIOTEpHE MaTeMaTUYHe MOJIETIOBaHHSI, CTATUCTUYHI.
[IpoBeneHO peTpOCHEKTUBHUIM aHaMi3 AaHuX icTopilt XxBopob 34 xBopux Ha LTI giteit i3 MIIBJIC, axux po3nininan
Ha JIBi Ipymnu. Y ABOX BiKOBUX rpynax xBopux Ha JILI1 niTeil BU3BHA4Y€HO HACTYIIHE: - HAlO1/IbII XapaKTePHi CKapry,
sKi KOHCTaToBaHO y xBopux Ha JIIIT miteit i3 MITBJIC 1je - nopymeHHs Xo1b6U Ta gedopmalii cTorl, 601b0BUi
CHUHJIPOM -y 51,8%, cromitoBaHicTb - y 83,9%. - y 96,4 % Bunaakis xsopux Ha J1IIT gireit MIIBJIC
CYIIPOBOJXY€EThCS PUTiIHOIO €KBiHYCHOIO JedopMalli€lo CTONY; - y NalieHTiB 000X IPyI Bil3HAY€HO 301/1bLUIEHHS
KyTa Meary Ta 3MEHIIEHHS KyTa IS TKOBOTO HAaXUJIy, IO CBifuaTh PO 3HUKEHHS MeZiaIbHOTO MO340BXHbOTO
CKJIEIIiHHSI CTOIIY, a 36i/IbLIeHHS KyTa HaJ Il ITKOBO-4YOBHOIIOIiOHOTO TIEPEKPUTTS CTOIIM — CBiTYUTb IIPO HASIBHICTD
[1aTOJIOTIYHOI abyKLlii IepeJHbOTro Bifily CTONN; - HANOIIbII YaCTOI0 BTOPMHHO AedopMaliieto 6yia purigHa
cymiHaliHa gedopmallis nepegHboro Bifaisny CTONY, sIKa 3ycTpivanacs y 62,9% miten npyroi BiKOBOi rpynuy; -
BM3HA—~Y€HO 3HAYHUI BiiCOTOK (66,7 %) peuunusis MIIBJIC y niteit Bikom 7-10 pokiB, IKUM 3aCTOCOBAHO XipypriuHi
meTonuky; - Y 80 % i3 HUX 3apeecTpOBaHO XPOHIYHUI 60JILOBUI CUHIIPOM, IPUYUHOIO SIKOTO, € KOHIYHa opma
CTaHJAPTHOTO iMIIJIAHTATA, 110 HE Bi[NOBifae aHATOMIYHil 6yHoBi sinus tarsi. BUKOHaHO KIliHiKO-
€KCIIepUMEHTAaJIbHE JOCTIIKEHHS 3 METOI BU3HAUY€HHS MTPOEKIii OCi MigHAI'ITKOBOTO CyI100a Ha MJIaHTApHY
ITIOBEPXHIO CTOIU y TPHOX TPYIax AiTel: 3mopoBi, 3goposi 3 MIIBIIC, xsopi Ha JJLIIT i3 MIIB/IC. [IpoBeneno
6ioMexaHiuHi OCTiI>KeHHs Ha CTBOPEHUX MaTEMAaTUYHUX MOJIEJIsIX cTonu y Hopmi Ta 3a MIIBIIC i3 BUKOPUCTaHHSIM
METOJly CKiHYEHHUX €JIEMEHTIB i BU3HAYE€HO OCOOIMBOCTI PO3IOAiNTy HABAaHTaKEHDb Y CTOII 3aJIE5KHO BiJl Pi3HUX
BapiaHTiB XipypriyHOro BTPy4YaHHs, SIKi BAKOPUCTOBYIOTH AJ1s1 Kopekuii MITJIBC. [TokasaHo, 0 MI0CKOBaIbIyCHA
Iedopmaliist CTony Npu3BOLUTS 10 IiABULLIEHHS PiBHS HaIllPy>XK€Hb B YCiX KICTKOBUX €JIeMEHTax CTOIH, 0COOJIMBO Ha
OIOPHIl MOBEPXHI II'ITKOBOI KiCTKM Ta Ha [TOBEPXHSX MiJJHAAITATKOBOTO Cyryo6a, a B pe3yJbTaTi BAKOHAHHS yCiX
BapiaHTiB XipypriyHUX BTPy4YaHb BU3HAYEHO CYTTEBY HOPMAaJli3allilo HANIPYKE€Hb B KICTKOBUX €JIEMEHTAX CTOIL
JoBeneHo rnepeBaru posnofisy Halpy>KeHb y II'SITKOBIH i MifHaNITATKOBIN KicTKax y pasi apTpoepesy
IiAHAAITITKOBOIO CYIJ100a 3 BUKOPUCTAHHSIM 3alIPOIIOHOBAHOTO [IOPO>KHUCTOTO ABOCTYIIEHEBOTO KOHYCHOTO
iMIJIaHTaTa MOPIBHSHO 3i CTaHAAPTHUM. 3alIPONIOHOBAaHA TPUCTYIIEHEBA poboYa KIIiHiIKO-PEHTTEeHOJIOT YHa
xiacudikauis TSKKOCTI I1JI0CKOBasbrycHoi gedopmauii cromn y gitei i3 LI Po3pobseni anroputmu BU60pyY
meTony xipyprigHoro JjikysanHs MIIB/IC y xBopux Ha JLIT miTe, 1o 3aCHOBaHi Ha ypaxyBaHHi 3alIpOIIOHOBAHO]
pobouoi knacugikalii CTyneHis TSHKKOCTI gedopmallii cTony, pe3yibTaTtiB 6i0MeXaHiYHOrO MOZEJII0BAaHHS, KJIiHIKO-
PEHTTeHOJIOTYHOI, QYHKLIOHAIBHOI OLIIHKM CTaHy CTOIH, i nepen6adalTb BUOIp MiXK M'IKOTKAHUHHUMU
BTPY4aHHSIMU i MaJIOiHBa3UBHUM MiIHAAITITKOBUM apTPOEpPe30M, a60 KOPUTYBaJIbHOIO OCTEOTOMI€I0 KiCTOK
33/IHbOTO Ta CEPEJHBOTO BiffIi/liB CTONM YU apTPOAE30M CYIJI00iB 3aIHBOTO BiAZlily CTONX y IOEAHAHH] 3
BTPy4YaHHSIMU Ha M'SIKUX TKaHMHaX (3a rokazaHHaIMMU). [IpescTaBiieHi pe3yibTaT KiiHiuHOI Bepudikariii
3aIIPOIIOHOBAHNUX AJITOPUTMIB BiZIIIOBIZHO 10 TSKKOCTI IJI0OCKOBasbrycHoi gedopmanii cron y xsopux Ha JLII miteii.
3okpema, IpoBeieHO anpooballilo Maj0iHBa3MBHOI METOJIMKU apTpoepe3y MifHAI I ITKOBOTO Cyr06a [jis JIiKyBaHHS
MIIBJC y 5 xBopux (10 cron) Ha JLTI xiTedi, i3 BUKOpUCTaHHSIM PO3pO6IEHOrO IOPOSKHUCTOTO JBOCTYIIEHEBOTO
KOHYCHOTO iMIIaHTaTy. JloBe[leHO e(PEeKTUBHICTb Ta 6€3M1eYHICTh BUKOPUCTAHHS METOAUKY apTpoepe3y
IiAHAAITITKOBOIO CYIJIO0Y, 10 03BOJIMJIa OTPMMaT/ HOpMaJli3allilo peHTTeHOMeTpUYHUX ITapameTpiB y 89,4 %
IiTell Ta MOKpaUTU (PYHKLIOHAIbHY MOOLIBbHICTb Y HANOJIMKUi TEPMiHM MicJIg XipypriYHOro BTPY4aHHS.
PesynbTaTy fOCiIKEHHS BIPOBAIKEHO B KIIiHIUHY NpakTUKy IV «IHCTUTYT naToJsiorii xpebTa Ta cyrao6iB iM. mpod.
M.I. Cutenka HAMH Vkpainn», KHIT XOP «XapkiBcbka 0671acHa KJliHiYHa TPaBMaTOJIOTiYHA JIiIKApHS» Ta IHIIMX
JlikapeHb YKpaiHu. ['any3b BUKOPUCTAaHHS — MeJUILMHA (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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