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RESULTS OF FOOT PLANOVALGUS DEFORMITY SURGICAL TREA TMENT
IN CHILDREN WITH CEREBRAL PARALYSIS
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Issues of treatment feet planovalgus deformityhildeen with cerebral palsy remain unresolved dugarious structural,
functional and biomechanical changes in the faotvell as the complex pathogenesis of the diseasgafion. The purpose of the
study was to present the results of retrospectiedysis of surgical treatment of feet planovalgefonity in children with cerebral
palsy. Retrospective analysis was performed on luataies of 39 feet planovalgus deformity patewith spastic type of cerebral
palsy, who underwent surgical treatment in theopiom 2002 to 2019. In Group 1, combined safutisinterventions were used to
correct feet planovalgus deformity, and in Groupn2addition to the surgeries, interventions weegfqsmed aimed at correcting
alignment in the joints of the hindfoot and midfolot Group 3, all children underwent combined srgBurgical treatment of feet
planovalgus deformity in children with cerebralgyahged 7-11 years, using techniques that arelailygaimed to correct contractures
and tendon-muscle balance, is accompanied by #icagih recurrence rate (66.7%). An algorithm fdfedentiated choice of methods
for feet planovalgus deformity surgical treatmenthildren with cerebral palsy has been developed.
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XAPAKTEPUCTHUKA PE3YJILTATIB XIPYPITUHOT'O JIIKYBAHHSI IJIOCKOBAJIBI'YCHOI
JE®OPMALIIL CTON Y JITEN XBOPUX HA LT

Ipobnemu nikyBaHHS IIOCKOBAJIBIYCHOI fehopMartii cTon y AiTel 3 AUTSMUM LepeOpatbHIM HapajiideM 3aIUIIAloThC He
BUPIIICHUMH 4Yepe3 PI3HOMAHITHI CTPYKTYpHO-(YHKIIOHAIBHI 1 OioMexaHiuHi 3MiHM B CTOMNi, a TaKOX CKJIAJHOIO IaTOreHe3y
tdopmyBaHHI. Mera poOOTH: TPEACTaBUTH pE3YIBTaTH PETPOCHEKTUBHOIO aHAJi3y pe3y/bTariB XipypridHOTO JIKyBaHHS
IUIOCKOBAJIBI'YCHOI Jie(hopMallii CTOIT y JiTeH, XBOPHX Ha IUTSUMi LiepeOpanpHuii napaiiv. Marepian: PerpocriekTuBHuMiT aHami3 icTopiit
xBopo0O 39 MaIlieHTIB 13 IIOCKOBAIBTYCHOIO Ae(OPMAIIEI0 CTOI, 31 CIIACTUYHHM THUTIOM IUTSYOTO LepeOpatbHOrO Mapaiiya, SIKHM
BUKOHAHO Xipypriune JikyBaHHs y nepion i3 2002 mo 2019 pp. B I'pymi 1 mis kopekuil IwiockoBaibrycHoi nedopmanii crom
BUKOPHUCTaHI KOMOIHOBaHI BTPyYaHHS Ha M SKMX TKaHWHaX, a B Ipymi 2 pa3oMm i3 XipypriYyHUMH BTpy4YaHHSIMH, BHKOHYBAJIHCS
BTPYYaHHsI, CIPSIMOBaHI Ha KOPEKIII0 B3a€MOBIJHOCHH y CyIIo0ax 3aJHBOTO Ta CepeaHboro BiminiB cromu. B Ipymi 3 ycim nitaim
MpOBeZIcHO KOMOIHOBaHE XipypriuyHe BTpydYaHHs. XipypriuHe JIKyBaHHS IUIOCKOBAIBTYCHOI nedopmarii crom, y IiTel, XBOpHX Ha
JUTSYUE 1iepeOpalibHUIA mapaitid, y Birli 7-11pokiB, i3 BHKOPUCTAHHSAM METOIHK, 1110 i30JIb0BAHO CIIPSIMOBaHI Ha KOPEKIIIO KOHTPAKTYp
Ta CYXOXHIIKOBO-M SI30BOTO OajaHCy, CyMpOBOMKYETHCS 3HAYHHM BigcoTkoM permauBie (66,7 %). PospoGieno amroputm
JmdepeHniiioBaHoro BUOOPY METOIMKH XipypridHOro JIKYBaHHS IUIOCKOBAIBIYCHOI Aedopmanii cTon y aiteil, XBOpUX Ha JUTTUUN
nepeOpabHIi Tapatid.

Kuro4oBi ciioBa: utstanii niepeOpaibHuiL Tapaid, INIOCKOBAIBIYCHA Ae(OpMALis CTOII, aITOPHTM.

The work is a fragment of the research project:dgtam of social and hygienic monitoring of healttd gorevention of foot
pathology in youth”, state registration No. 011630@1.

One of the significant deviations in the musculteted system of children with cerebral palsy is
development of feet planovalgus deformity (FPVD)ick accounts for 16 to 35% of all orthopedic
pathology in this group of patients. The featuréot development in children with cerebral paksyhat their
feet have a normal shape from birth, and only labering the child’s growth against the backgroohdoft
tissue imbalance, there occurs deformation ofdbeghape and function, especially during activevgn. [4,

5, 8, 12]. Additionally, over time, plantar callysis formed on the plantar-medial surface of thet,fpain
syndrome and difficulties in choosing shoes occur.

Formation of FPVD in a child with cerebral palsyfetis from the idiopathic form of FPVD in
children without neurological pathology, therefotiee developed standard treatments can not be insed
children with cerebral palsy [1, 6, 10].

In the treatment of FPVD in children with cerelpalsy, the following techniques are used: physical
rehabilitation (exercise therapy and other tectesjuorthotics, botulinum toxin treatment, sofsuis foot
structures surgery, bones and joints, and theibamation surgery [2, 11].
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It should be emphasized that a number of studies lshown the absence or low efficacy of
conservative FPVD treatment in children with ceaépalsy [3, 7, 9].

The proposed methods of FPVD surgical treatmenhildren with cerebral palsy, differ in the fact
that they affect either the tendon-muscle compfekeleg and (various tendon transpositions agtleening
of shortened muscles (Strayer's operation, Z-plasitythe Achilles tendon, etc.) are performed, or
interventions are carried out on the foot boneg@ints (osteotomies, arthrodesis) [13].

We must state the lack of clear indications foadigular method of FPVD treatment in children with
cerebral palsy according to the literature, incigdhe age and severity of FPVD.

The purposeof the work was to present the results of a rprcive analysis of surgical planovalgus deformity
treatment of the feet in children with cerebrakpal

Materials and methods A retrospective analysis of case histories op&@nts with FPVD, with spastic type
of cerebral palsy, who underwent surgical treatroarthe basis of the pediatric orthopedics clifiithe State Institution
“Sytenko Institute of Spine and Joint Pathology N&&F Ukraine” (SI SISJP NAMSU) in the period fro®02 to 2019.
Differentiated choice of methods for FPVD surgiceitment in children with cerebral palsy was nmadgjgending on the
age of the child, the level of major motor functioand clinical characteristics of FPVD (mobile-inbite, mild,
moderate and severe degree of deformation, presemmdary and tertiary deformations of the foot).

Patients were divided into 3 groups:

- Group 1 included 15 patients (29 feet) in whomywal treatment of FPVD was performed on soft
tissues (Z-achilloplasty d8trayels operation, calcaneonavicular ligament plasty @osterior tibial tendon
augmentation). Additionally, 5 patients in thisgpd9 feet) underwent surgery of the subtalar jdinpatient
- Grice arthrodesis and 4 of the subtalarthroeresis (STAE) with a conical implant);

- Group 2 included 19 patients (27 feet) who undetwcorrective FPVD lateral augmentation
calcaneus osteotomy (Evans osteotomy);

- Group 3 included 5 patients (10 feet) who undetveeirgical FPVD treatment by STAE using a
hollow adapted anatomic implant (patent of UkraiNe. 113131) in combination with soft tissue
interventions, which were similar to Group 1.

The mean age of patients in Group 1 was 7+2.5 y@ar&roup 2 — 12+2.5, and in Group 3 —
8+1 year.

Clinical assessment of FPVD in children was per@mirtaking into account the criteria proposed by
V. Mosca [10] and met the standards for orthoppdients’ examination developed by V.O. Marx [9r B
comprehensive assessment of shape impairment aotofu disorders of the foot in the study group of
patients, the standard scale of the American Oabdip Foot and Ankle Society (AOFAS hindfoot scalep
chosen. The Modified Ashworth Scale was used tesassiuscle tone [13]. Assessment of the support and
kinematic functional level of patients was perfothaecording to the latest modification of the sadlgross
motor skills (GMFCS E&R — English Gross Motor FuontClassification System Extended and Revised),
taking into account the child’s age [13]. The shap#e feet, their changes in the vertical posiémd the
functional capacity of the child were recorded gdligital photography and video.

We proposed a working clinical and radiologicakslfication of this deformity, which is based on
the gradation of standard parameters characterizmgnedial longitudinal arch and valgus deviatibithe
hindfoot bones and are based on certain criteiséinguishing clinical severity of FPVD; characttids of
radiological parameters (determination of the #&t¢alar-1-metatarsal angle (Meary angle), mildeleof
deformation from 5 to 14 degrees, moderate — frérto130 degrees; severe level with more than 36edsg
and the angle of the calcaneus inclination (cakdapigch): mild level of deformation — 15 — 20 degs,
moderate — 10 — 14 degrees, and severe level thimsslO degrees, as well as the level of mobhilitthe
subtalar joint, secondary supination deformity mefoot: absent — with the mild level, deformityaissent;
with the moderate level, mobile deformity is obselkwvith the severe level, a rigid deformity isefved.

Results of the study and their discussiorA retrospective analysis of the FPVD treatmentltesoi
the studied groups of 1-3 children with cerebrdéypahowed that surgical treatment in these grovgs
performed by different methods: the nature and resrobsurgical interventions in patients of all gpe are
presented in table. 1.

In Group 1, combined soft tissue interventions wesed to correct FPVD, and in Group 2, together
with the above-mentioned surgical interventionsrehwere interventions aimed at correcting the-act®n
in the joints of the hind and midfoot (STAE, cotree lateral augmenting osteotomy of calcaneus was
performed).

Table 1
Nature and number of surgical interventions for FP\D in patients of all groups
s . Group 1 Group 2 Group 3
Type of surgical intervention 29 feet 7 feet 10 feet Total
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Number of feet (%)

Soft tissue surgical interventions
1. Intervention on the triceps muscle 27 (93.1) 20 (74.1) 4 (80.0) 51

- Strayer procedure 7 (25.9) 1(20.0) 8

- Z-achilloplasty 6 (20.6) 25(92.5) 31
2. Intervention on m.peroneus brevis
STAE 8 (27.6) - 10 (100) 18
Grice arthrodesis 2(6.9 - 2
Corrective lateral augmenting osteotomy of calcaneith - 25 (92.5) - 25
autoplasty of the iliac bone
Corrective closing-wedge osteotomy of medial splieno - 25 (92.5) - 25
bone
Corrective calcaneocuboid foot arthrodesis with ebon - 1(3.7) - 1
autoplasty of the iliac wing
Corrective three-joint arthrodesis - 1(3.7) - 1
Other manipulations 2 (10.5) 2 (40.0) 4
Botox administering into m.gastrocnemius with gitnand
control

Results of FPVD surgical treatment in patients abup 1: the performed surgery permitted to
normalize the supporting ability of the operateat fa 13 (86.7%) patients (25 feet (86.2%)) of Grdu

Indices of the hind and forefoot deviation angkeragurgery are given below: the mean angle of the
hind foot deviation before treatment was 16 degegelsle (p <0.05 compared to the “Before treatment”
indices) 10% — 14 and 90% — 26,

after 6 months - the mean measurement angle wdsdr@es at Me 10% — 7 and 90% — 16, after 12
months - the mean measurement angle was 15 degrbs10% — 10 and 90% — 23, after 24 months - the
mean measurement angle was 17 degrees at Me 10%ne P0% — 28.

It is noteworthy that 6 months after surgery thees a significant improvement in the angles of
deviation of the hindfoot and abduction of the foog, but 12 and 24 months after the interventiwere is a
regression of the above indices to the baselingesaindicating recurrence of FPVD in children ob@p 1.
The dynamics of changes in the complex assessméheAOFAS hindfoot scale in patients of Groupd. a
shown in table 2.

Table2
Integral assessment of feet in patients of Grouply the AOFAS hindfoot scale
in the dynamics after 6, 12, 24 months

Scale points Before treatment 6 months 12 months mdiths
Pain syndrome (max— 40 points) 28+4.2 3143 30+3 430+
Function (max— 50 points) 17.545.2 2147 20+4 19+6
Foot shape and position (max — 10 points) 4.3+2.0 +1.57 55415 5+1
Total assessment (max — 100 points) 49.8+9 5948 5+65. 5416

Analysis of the comprehensive assessment by theASOdeale in patients of Group 1 revealed a
gradual decrease in the AOFAS scale and its ovasaltssment, indicating a gradual deterioratiothef
structural and functional state of the foot ingat$ of Group 1 in the dynamics after surgery.

In 4 patients (8 feet) of Group 1, chronic paindspme of low and medium intensity (3—4 points
according to Visual Analog scale — VAS scale) wated in the projection of the sinus tarsi - whiastéd for
6—18 months after the installation of a standardoadimplant.

The data obtained indicate a temporary effect giraving the shape and function of the foot after
surgical treatment of FPVD in patients of Groumd the development of FPVD recurrence.

The results of FPVD surgical treatment in patiepit$&sroup 2:the performed interventions allowed
to normalize the supporting ability of the operatedt in 18 patients (34 feet) of Group 2, whichke®m
94.7%. Dynamics of the obtained data in patientrotip 2 is as follows.

Indices of the angle of deviation of the hindfoot dorefoot after surgery are given below: the mean
angle of deviation of the hindfoot before treatmeat 18 degrees at Me (p <0.05 compared to theofBef
treatment” indices) 10% — 10 and 90% — 23, afterofiths — the mean measurement angle was 8 degrees a
Me 10% — 5 and 90% — 16, after 12 months — the mresasurement angle was 9 degrees at Me 10% — 7 and
90 % — 16, after 24 months — the mean measuremglet was 11 degrees at Me 10% — 8 and 90% — 16. And
the score by the AOFAS hindfoot scale in the dyiaris presented in table 3. The data obtaineddtel@a
significant and sustained improvement in the fd@tpe of Group 2 patients. Significant improvemeas w
observed 12 and 24 months after the surgery.

132



| SSN 2079-8334. Ceim meounyunu ma odionozii. 2020. Ne 4 (74)

Table 3
Integral assessment of the foot in patients of Grqu2 by the AOFAS hindfoot scale
in the dynamics after 6.12 and 24 months
Scale points Before treatment 6 months 12 months 24
months
Pain syndrome (max— 40 points) 2043 30+3% 34+3* 29+
Function (max— 50 points) 137 1245 1946 26+6*
Foot shape and position (max— 10 points) 3+1.5 81t  7.5+1* 8+1*
Total assessment (max— 100 points) 468 5043 60.513 63+8*

* p< 0.05 compared to the “Before treatment” index

In 5 patients (5 feet) of Group 2 a slow consolaabf the calcaneal bone osteotomy area was found,
in 1 patient (1 foot) there was a loss of postdper@orrection at the level of corrective mediahiform bone
osteotomy — these complications were treated cestbezly and did not affect the late positive ouben

In Group 2 patients, 6 months after the interventtbere was an improvement in radiological and
plantographic parameters that characterize theesbiafine foot, and after 12 months there was afisignt
improvement in the overall AOFAS score, indicatamgoverall positive effect of surgical FPVD treatmim
children. This clinical and radiological effect sdirgical intervention persisted for 12 and 24 merafier
surgery.

Results of FPVD surgical treatment in Group 3 paseall children underwent combined surgery —
Strayer's operation and minimally invasive STAEhwitie developed hollow two-stage cone implant. The
treatment permitted to correct the foot shapeli ahildren (10 feet) of the study group.

Indices of the hindfoot and forefoot angle of déeiaafter surgery are given below: the mean angle
of deviation of the hindfoot before treatment wéas degrees at Me (p <0.05 compared to the “Before
treatment” indices) 10% — 12 and 90% — 26, afteroéiths — the mean measurement angle was 10 degrees
Me 10% — 7 and 90% — 15, after 12 months — the mesasurement angle was 10 degrees at Me 10% — 7
and 90% — 15, after 24 months - the mean measutemgie was 10 degrees at Me 10% — 7 and 90% — 15.
Note that the achieved correction remains withmmificant changes in the dynamics.

The dynamics of changes in the comprehensive aseatdy the AOFAS scale for the hindfoot in
patients of Group 3 is shown in table 4. The peréat surgical treatment had a positive effect orirttiees
of the AOFAS foot integrated assessment, which pearmed 6 and 12 months after surgery, indicating
normalization of foot shape and function. No foafrnpor other complications were observed during the
observation period.

Table 4
Integral assessment of the foot by the AOFAS hindfa scale in FPVD patients before and after 6, 12 mths after
surgical treatment of FPVD by STAE method with a hdow two-stage cone implant

Scale points Before treatment 12 months
Pain syndrome (max — 40 points) 22+7 3043 3043
Function (max — 50 points) 17.545.2 21+7 2349
Foot shape and position (max — 10 points) 4.3+2.0 +1.57 7.5%1
Total assessment (max — 100 points) 441+9.2 5848 60.5+8

A retrospective study of the treatment resulthiiee groups of patients and analysis of literadiata
allowed us to develop and implement an algorithmditferential selection of surgical FPVD treatmémt
children with cerebral palsy, taking into accourd patient's age, level of major motor functiond einical
characteristics of FPVD (fig. 1).
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Clinical assessment of
FPVD

Assessment of subtalar |
joint (ST]) and transverse

Silfverskiold test tarsal joint (Shopar joint)
in vertical and horizontal

position

Manual alignment of
/ Positive? heel in ST
\ L. 7

Abduction of forefoot is
Equinus Norm corrected by itself

\ J \ J

Indicated: Corrective
lateral augmenting
osteotomy of calcaneus

Assessment of forefoot

Indicated: supination

- Strayer Surgery - Z-achilloplasty Abszz:_,o?';:lnt;bﬂe msgu‘:l?ar;g:‘ot
Indicated: Subtalar
arthroereisis (STAE)
. o
Fig. 1. Algorithm of differential selection of sicgl method for FPVD treatment in children withedaal palsy (GMFCS levels |, I, 111)

In general, our results are consistent with tha débther researchers [5 — 7, 10, 11]. Kadhin®]5,
Miller [8, 9] and Mosca [10] dealt with this probte but their work was partially done, they did sttdy the
problems of the pathology recurrence [4], the agmures with different types of mobile planovalgus
deformity surgical treatment were not fully studjél] and algorithms for the treatment of mobilan@valgus
deformity have not been developed [12]. We havdiatluthe presence of a high recurrence rate in the
treatment of feet mobile planovalgus deformity wihnical implants by means of subtalar arthroereisi
surgery method (STAE). We have confirmed the efficaf moderate and severe FPVD treatment in cmldre
over 8 years of age. We have also developed abgtsfep algorithm for FPVD treatment in childrerttwi
cerebral palsy, depending on age, level of majdonfanctions and FPVD clinical characteristics.

1. Surgical treatment of FPVD in children with deed palsy aged-A1 years, using techniques that
are singularly aimed to correct contractures amdde-muscle balance, is accompanied by a significan
recurrence rate (66.7%). Additional use of minigaitvasive surgical technique of the subtalar joint
arthroereisis can improve the results of FPVD atior, but in 80% it is accompanied by the develepnof
chronic pain syndrom.

2. In patients aged over 8 years, with moderatesamdre FPVD in children with cerebral palsy, the
efficacy of surgical treatment using correctiveeflat augmenting calcaneus osteotomy and corrective
osteotomy of the medial sphenoid bone has beeirroeof.

3. The developed algorithm for differentiated ckai¢ surgical FPVD treatment methods in children
with cerebral palsy, which depending on age, le¥érge motor functions and clinical FPVD charsstes
permits to choose between minimally invasive tegpies (STAE, soft tissue interventions) and surgarthe
foot bones and joints (corrective lateral calcarmsisotomy, arthrodeses of large joints in the foiptdand
midfoot).
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PROSTHODONTIC CARE FOR ENLISTMENT AGE MEN OF THE WE STERN REGION
OF UKRAINE: MORBIDITY, ANATOMICALAND TOPOGRAPHIC S TRUCTURE,
STATE OF PROVISION AND PROGNOSIS

e-mail: Dr.Rachinsky@gmail.com

Dental examinations involved 294 men of enlistnagye (185 of urban and 109 of rural population) uttteage of 20 years
old. The prevalence and intensity of the develogrobprosthodontic morbidity has been determinds: @natomical and topographic
description has been provided for the extracteith ted teeth for prosthodontic rehabilitation amertratio was provided. Extremely
unsatisfactory state of prosthodontic care promifdo enlistment age men of urban and rural pojauidtas been found, the satisfaction
of which was only 6.2% and 3.3%, respectively, dimgle crowns, with almost no manufacturing of geiddlentures and implant-
supported dentures. The negative prognosis fodekielopment of prosthodontic morbidity and incréase scope of prosthodontic
care has been proved. Ways to reform the systemyahization and planning of the medical care émscripts in the Armed Forces of
Ukraine have been proposed.

Keywords: dental morbidity, enlistment age, prosthodordieesingle crowns, bridge dentures.

C.B. Paunncokuii, C.A. luaiinep, O.B. Jladynens, T.B. [lieBa, B.A. Jlagynens, PM. CtynHuinbkuii

3AXBOPIOBAHICTb, AHATOMO-TOIIOI' PA®IYHA CTPYKTYPA,
CTAH HAJIAHHS TA IIPOTHO3 PO3BUTKY CTOMATOJIOTTYHOI OPTOIEIAYHOI
JIOMOMOT'Y YOJIOBIKAM IPU30BHOI'O BIKY 3AXIJTHOI'O PETTOHY YKPATHU

IIposeneHo cromaromoriyni orstan 294 0ci6 "onosivoi crari npu3nBHOTO Biky 10 20 pokiB y 3axigHoMy perioHi Ykpaind, 3
skux 185 cepen micekoro i 109 — cinbcbkoro HaceneHHS. BusHaueHa pO3MOBCIODKEHICTH Ta IHTCHCHUBHICTh OPTONEIUYHOL
3axBoproBaHocTi. Hanana anaromo-tomorpadiusa XapakTepHCTHKa BUIAICHUX 3yOiB, 3yOiB siKi MOTpeOylOTh MpOTE3yBaHHsA Ta iX
BIJICOTKOBE CITiBBIJHOIIECHHS. BCTaHOBIEHO, 110 3aJ0OBOJNCHICTh HAJaHHSAM OPTONEIMYHOI NOIOMOTH YOJOBIKaM IPH3UBHOIO BIKy
ckinagae Bcboro 6,2% i 3,3% BiAnoBiZHO 3a ONMHOYHMMH KOPOHKAMH MPH IPAKTHYHO IOBHIM BIICYTHOCTI BHIOTOBJICHHS
MOCTONOMIOHUX MPOTE3iB i WITH(HTOBUX KOHCTPYKIii. J[OBeNEHO HEraTHBHMI MPOTHO3 PO3BUTKY OPTOIEIMYHOI 3aXBOPIOBAHOCTI Ta
30UTBIICHHST 00'EMY OPTOMEIMYHOI JOTIOMOTH. 3alporOHOBaHI HULIXH pedOopMyBaHHS CHCTEMH OpraHizamii i IUIaHYBaHHSA IaHOT
MEMYHOI JOTIOMOTH MIPU30BHUKAM /10 30poitanx Cun YkpaiHu.

KorodoBi cioBa: cromaronoriyHa 3aXBOPIOBAHICTB, NMPH3UBHMII BIK, IPOTE3yBaHHs, OJWHOYHI KOPOHKH, MOCTOINOZIOHI
HPOTE3N.

The work is a fragment of the research project “Blepment of clinical methodological basics for cosensive dental
assistance using dental implants”, state registratNo. 0119U002246.

Currently, national researchers are concerned abeustudy of dental morbidity among young
people, both pre-conscription trainees [1, 5, 2,0812] and enlisted men of the Armed Forces ofdle [2-

4].

Based on the analysis of the above publicatiomrswde-spread prevalence of the diseases and the
intensity of their development in this category tbé national population is proved and proposals for
improving a range of dental treatment and preveradiivities (approaches, tools, medications, snste.).

However, the issues on the state of prosthodordididity in young men of enlistment age among
urban and, especially, rural population, their carafive characteristics, determining the degree of
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