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AETEHN 40 OAHOI'O TOAA
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Llenb: ynyylleHe pesynbTaToB KOHCEPBATUBHOTO JIeYEHUA BPOXKAEHHOTO BbiBUXa beapa (BBB) y aeTelt Ao ogHOro roga nyTém paspaboTku guHamm-
yeckux wuH (ALL).

Matepuan u meTogbl: M3yyeH onbIT NeveHns BBE y 206 geteit nepsoro roga *usHu. [lesoyek 6bino 164 (79,6%), manbumkos — 42 (20,4%). Bospact
6onbHbIX: A0 3 mecsaues — 17,0%, ot 4 fo 6 mecaues — 28,6%, ot 7 fo 9 mecaues — 40,3% u ot 10 go 12 mecaues — 14,1%. Y 151 (73,3%) pebéHka
YCTaHOBNEH OAHOCTOPOHHUIA U Yy 55 (26,7%) — ABYXCTOPOHHMI BbIBUX. B KOHTpO/IbHOM rpynne (n=101) ncnonb3oBaHbl WWHbI C XXECTKOW GpUKcaLmeit
KOHEUHOCTU — y 67 (66,3%) 6onbHbIX WnHY LIUTO vy 34 (33,7%) — wuHy BuneHckoro. B ocHosHo rpynne, y 105 (51,0%) 60/1bHbIX, NPUMEHAUCH
pa3paboTaHHble Hamm Aga Tina AL,

PesynbTathl: pe3ynbraTbl NPUMEHEHUA TPAAULMOHHO UCMO/b3YEMbIX WWH B KOHTPO/IbHOM rpynne BbiABUAWM HEAOCTAaTKU, CBA3AHHbIE C KECTKON PuUK-
caupeit KoHeyHocTell. OTCYTCTBME NOABUMKHOCTY NPUBOAMUIO K KOHTPaKType B Ta3obenpeHHom cyctase (TBC) M acenTMyeckomy HEKpPO3Y FoN0BKM
6espa. YunTbiBas HeLOCTATKM LUMH C XKECTKOW duKcaLmel, pa3paboTaHbl ABa TMNa oTBoaAwWwmMxX JLL. Nepsas WrHa, umeHyemas cobcteHHo AL npea-
Ha3HayeHa An1a neyeHus BBB y neteit 6e3 acenTMUYecKoro HEKPO3a MK NpY OTCYTCTBUM Yrpo3bl TaKOrO OCNOXKHEHMA. BTopas WwuHa umeHyetca LU
¢ auctpaktopom (ALWA) n npumeHsnach npu neyeHnn BBB ¢ acenTMyecKMM HEKPO3OM MM MPU HAZIMUYMKM YTPO3bl TAKOTO OCNOXHeHMs. Peaansaums
NPeANOKEHHbIX MOAX0A0B CNOCOBCTBOBANA CTATUCTMYECKM 3HAUMMOMY CHUMXKEHMIO YacTOTbl acenTUYeckoro Hekposa ¢ 15,8% no 1,9% (p<0,05), KoH-
TpakTypbl TBC — ¢ 18,8% A0 3,8% (p<0,05), ocTatouHbix sBneHuit — ¢ 14,9% o 4,7% (p<0,05) M CHUNKEHMIO YacTOTbl HeyA0BAETBOPUTE/IbHbIX Pe3y/b-
TaToB MO CPABHEHMIO C TPAAWLMOHHBIMM Noaxogamm (7,6% npotus 22,8%, p<0,05).

3aknioueHue: npumeHeHve [l no3sonseT 4OCTUYb MaKCMManbHOM NoABUKHOCTY B TEC 6e3 yliepba HapyLLeHUsA pekuma OTBeAeHUA 1 COXPaHeHNs
GYHKLMOHMPOBAHUA KOHCTPYKLMU B PEA/IbHOM PEXUME JIeYEHUA B Pas3/IMiHble BO3PACTHbIE MEPUOZbI M, TEM CaMbIM, CMOCOBCTBYET yyULLIEHMIO pe-
3yNIbTATOB SIeYeHNs 06CYKAAEMON NaTONOTUN.

KntoueBble cnoBa: 8pox0EHHbIl 8bi8UX Bedpa, KOHCEP8aMUBHOe eYeHue, 0meooAujUe WUHbl, OUHAMUYECKUE 0MB8OoOAUUE WUHBI.

Ona umtupoBaHua: Passokos AA, Kapnesa M3. JleyeHne BpOXKAEHHOIO BbIBMXa beapa AMHAMUYECKMMU LWMHAMK Y AeTel [0 OAHOIO roga. BecmHuk Agu-
yeHHsl. 2024;26(1):42-56. https://doi.org/10.25005/2074-0581-2024-26-1-42-56

DYNAMIC SPLINTING FOR TREATMENT OF CONGENITAL HIP DISLOCATION IN
CHILDREN UNDER ONE YEAR OF AGE
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Objective: To enhance the outcomes of conservative treatment for developmental dysplasia of the hip (DDH) with congenital hip dislocation (CHD) in
infants under one year by using dynamic splinting (DS).

Methods: The study examined the treatment of CHD in 206 infants during their first year of life. There were 164 girls (79.6%) and 42 boys (20.4%).
Patient age distribution: up to 3 months — 17.0%, 4-6 months — 28.6%, 7-9 months — 40.3%, and 10-12 months — 14.1%. 151 (73.3%) had unilateral
dislocation, and 55 (26.7%) had bilateral dislocation. The control group (n=101) used splints with rigid fixation of the limb in 67 (66.3%) and in 34
(33.7%) patients, the CITO splint and the Vilensky splint were used, respectively. In the main group, 105 patients (51.0%) used two DS types developed
by study authors.

Results: The study showed that traditional splints used in the control group had disadvantages associated with the rigid fixation of limbs, i.e., lack of
mobility leading to hip joint (HJ) contracture and aseptic necrosis of the femoral head. Two types of dynamic hip abduction splints were developed
to overcome these shortcomings. The first is called the DS, which is used to treat CHD in children without aseptic necrosis or in the absence of the
threat of such a complication. The second is called dynamic distraction splint (DDS), which was developed to treat CHD with avascular necrosis or in
the presence of a risk of such a complication. The implementation of these approaches resulted in a statistically significant reduction in the frequency
of aseptic necrosis (from 15.8% to 1.9%, p<0.05), HJ contracture (from 18.8% to 3.8%, p<0.05), residual phenomena (from 14.9% to 4.7%, p<0.05), and
a decrease in the frequency of unsatisfactory results compared to traditional approaches (7.6% versus 22.8%, p<0.05).

Conclusion: The DS technique enables achieving maximum mobility in the HJ while maintaining the abduction and preserving the function of the
structure during the actual treatment process at different ages. This, in turn, assists in enhancing the treatment outcomes for the patients.
Keywords: Congenital hip dislocation, conservative treatment, abduction splints, dynamic distraction splints.
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BBEOEHUE

BpoAEHHbIE NaTONOMMM OPraHOB OMOPbI U ABUXKEHUA Y AeTei
B CTPYKType BpoXAEHHOM naTtonorumn TEC sctpevatotea B 0,15-4,45%
HabntogeHuin [1]. Cpean HUX 0coboe MEeCTo 3aHMMAtOT Npobaembl,
cBA3aHHble ¢ BBE, KoTopble, HECMOTPA Ha AOCTUTHYTbIE CyLLECTBEH-
Hble CABMMM B BOMPOCAX €ro JIeYEeHUs, OTHECEHbI K YnCNy Hanbonee
NPUOPUTETHBIX MEAMKO-COLMANbHBIX NPOBIeM MEAULIMHCKOM HayKu
[2-6]. Cpegm Bcero cnekTtpa 3Tol Npobaembl Hanbonee akTyanbHbI-
MM CUYUTAKOTCA BOMPOCHI AMArHOCTUKM U NIeYEeHUs AeTeil nepsoro
rofla *KU3HM, T.K. MHOTMMM aBTOPaMM TaKOM NOAXO0Z, CYMTAETCA Hau-
6onee oNTUMaNbHbLIM C MO3ULUM MAKCUMANbHOTO BOCCTAHOB/IEHUSA
aHaTOMO-DYHKLUMOHaNbHbIX HapyweHuit B TBC. B BbileynomaHyToM
BO3pPACTHOM nepuofe Haubonbliee PacnpoCTpaHeHWe MoayYnau
pasnunyHble oTBOAAWME WKHbI [7-11]. OgHako B nocneaHee Bpe-
MA MHOFMMM OpTOMNeAaMu CTaBUTCA MOL COMHEHWE TaKOW MNOAXOA
no npuynHe Manoi 3GPeKTUBHOCTU U OTHOCWUTENBHO BbICOKOTO
YAENbHOrO Beca 0cnoxkHeHui [7, 8, 12]. Kpome Toro, coobuyaetca o
BPEMEHHbIX BO3PACTHbIX OrPaHNYeHMAX A1a 60/bLIMHCTBA 0bLLens-
BECTHbIX OTBOAALWMX WKH [7, 13]. AHanu3 nnTepaTypbl NOKa3bIBaeT,
YTO NPAKTUYECKMU NPU NEYEHUN BCEMM OOLLEM3BECTHLIMMU WMHAMM
Habntopaetca KecTkana GuKcaLma, NPUBOAALLAA K HAPYLIEHUIO KPO-
BOOOpALLEHNS U KOHTPAKType cycTasoB [7, 12]. Mo faHHbIM anTepa-
TYpbl, 4AaCTOTA acENTMYECKOr0 HEKPO3a NPU NeYeHUU OTBOAALLMMM
lWMHaMKM Konebnetcs oT 6% no 70% HabnogeHwii [6, 14, 15]. Cym-
MapHbIV YAENbHbIA BEC OCNOMHEHUI KOHCEPBATUBHOTO NeYeHUA
BBb y geTelt fo ogHoro roga coctasnset ot 10,2% po 30,4% [12], a
no AaHHbIM Apyrux asTopos gocturaet 40,0-85,4% [7]. Bbiwensno-
YKEeHHble apryMeHTbl ABUINCb OCHOBAHMEM 1A BbINONHEHMA HACTO-
ALLEro UCCNeA0BaAHMA.

LLENb UCCNEQOBAHUA

YnyylweHune pesynstaToB eveHus BBE y aeteit Lo ogHoro roga
nyTém pa3paboTku AMHAMUYECKUX LUMH.

MATEPUAN U METOAbI

PaboTa ocHOBaHa Ha aHanu3e pe3ynbTatoB neveHns 206 aeteit ¢
BBE B Bo3pacTe 40 04HOrO roga, NposeYeHHbIX OTBOAALLMMM LMHAMM.

Kputepnamu BrAtoYeHWs 60bHbIX B paboTy ABAAAMCH BO3PACT
[0 0AHOro roaa, Bce BuAapl BBB, Hanuume nokasaHut Ana neveHus
LUMHAMW ¥ NeYeHre OTBOAALLIMMM LUMHAMM.

Kputepum uckntoyeHns u3 paboTbl — accOLMMPOBaHHbIE C Apy-
rMMmK natonoruamu Gopmbl BBB, TepaToreHHble BbIBUXM, Cyb- U fe-
KOMMEHCMPOBaHHbIE COMATUYECKUe NaTONoTUN.

B aHanu3MpyeMom KIMHWYECKOM MmaTepuane AeBouek 6biio
164 (79,6%), manbunkos — 42 (20,4%). B 3aBUCMMOCTM OT TaKTUKU Nie-
yeHus 6oNbHbIE pacnpeAeneHbl Ha KOHTPO/bHYIO (MposieyeHHble 06-
LLEeNPUHATBIMU OTBOZALLMMMU LUMHAMM) U OCHOBHYHO (MposneyeHHble
pa3paboTaHHbIMW HaMM AVHAMWUYECKUMMU LIMHAMWM) Tpynnbl. B ocHOB-
Hyto rpynny BkatodeHbl 105 (51,0%) v 8 KoHTponbHyto — 101 (49,0%)
60nbHON. OAHOCTOPOHHEE NopaxkeHne oTmeyeHo y 151 (73,3%) pe-
6éHKa. MMpeobnagano neBoctopoHHee nopaxeHue —y 125 (60,7%),
NPaBOCTOPOHHMIA BbIBUX BblABAEH Y 26 (12,6%) aeTeit. Y 55 (26,7%)
[eTelt Bbin BbIABNEH ABYXCTOPOHHMIM BbIBMX. ObLLEEe KONNYECTBO Bbl-
BMXOB, C YYETOM [BYXCTOPOHHMX, cOcTaBuio 261. [lo obpallieHns B
KNnHWKY 162 (78,6%) aetam neyeHue He nposoaunock, 44 (21,4%)
60/1bHbIM MPOBOAMNOCH KOHCEPBATUBHOE JIEYEHUE OTBOAALLMMMU LLIK-
HaMW Pa3IMYHOM KOHCTPYKLMKU. CornacHo Kputepuam BO3, aHanus
KNMHWYECKOro MaTepuana NPOBOAMACA B YETbIPEX BO3PACTHbIX Nepu-
ofax (tabn. 1).

INTRODUCTION

Congenital pathology of the HJ affects 0.15-4.45% of chil-
dren during birth [1]. Problems associated with CHD are a signif-
icant medical and social issue despite advances in treatment [2-
6]. Timely diagnosis and treatment of CHD in infants is a priority,
as early intervention is optimal for restoring the anatomical and
functional integrity of the HJ. Abduction splints have been widely
used in infants [7-11], but their effectiveness due to the high rate
of complications has been questioned by some orthopedists [7,
8, 12]. Most abduction splints have age restrictions [7, 13] and
can lead to poor circulation and joint contracture due to rigid fix-
ation [7, 12]. Avascular necrosis occurs in 6-70% of cases during
treatment with abduction splints [6, 14, 15]. Some authors report
that complications from conservative treatment of CHD in infants
occur between 10.2%-30.4% [12], while other authors suggest a
higher range of 40%-85.4% [7]. The present study was motivated
by a desire to address these issues.

PURPOSE OF THE STUDY

Clinical application of DS to improve CHD treatment in in-
fants under one year old.

METHODS

The study is based on an analysis of the results of treating
206 children under the age of one with CHD using abduction
splints. Patients were included in the study if they were under
one year of age, had all types of CHD, had indications for splint
treatment, and were treated with abduction splints. Patients with
CHD associated with other pathologies, teratogenic dislocations,
and sub- and decompensated somatic diseases were excluded
from the study.

The clinical material analyzed included 164 (79.6%) girls
and 42 (20.4%) boys. Based on treatment tactics, patients were
divided into a control group (treated with conventional abduc-
tion splints) and main group (treated with DS developed by the
study authors). The main group had 105 (51.0%) patients, while
the control group had 101 (49.0%). Unilateral lesions were noted
in 151 (73.3%) children. Left-sided lesions were more common,
with 125 (60.7%) cases, while right-sided dislocation was detect-
ed in 26 (12.6%). Bilateral dislocation was detected in 55 (26.7%)
cases. The total number of dislocations, including bilateral ones,
was 261.

Before going to the clinic, 162 (78.6%) children did not re-
ceive treatment, while 44 (21.4%) patients received conservative
treatment with abduction splints of various designs. The analysis
of clinical data was carried out in four age periods according to
WHO criteria (Table 1).

Although the number of children in the age periods of 4-6
years and 7-9 years differed statistically significantly, the aver-
age age of patients in the main and control groups was the same
(6.4+0.2 and 6.810.5 respectively; p>0.05; Table 2).

Two groups comprising 206 patients each underwent imag-
ing studies, including dynamic hip radiography. The study results
analysis found no significant differences between the groups re-
garding joint changes or other factors that could affect treatment
outcomes, indicating comparability (Table 3).

The Committee on Medical Ethics of Avicenna Tajik State
Medical University in Dushanbe, Republic of Tajikistan, approved
the study with protocol No. 9 on December 26, 2023.
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Tabnuya 1 PacnpedeneHue 60nbHbIX N0 803pacmy 8 epynnax (n, %)

_ n % n %
<3

Table 1 Distribution of patients by age in groups (n, %)

n %
22 21.0 13 12.9 35 17.0
4-6 41 39.0 18 17.8* 59 28.6
7-9 26 24.8 57 56.4* 83 40.3
10-12 16 15.2 13 12.9 29 14.1
Wtoro/Total 105 100.0 101 49.0 206 100.0

Mpumeyarue: * — p<0,001 — CTAaTUCTUYECKM 3HAUMMbIE PA3NUYUA MEXKAY TPYNNamu (No KpuTeputo X?)
Note: * —p<0.001 - statistically significant differences between groups (according to chi-square (x?) criterion)

XoTa KONMYEeCTBO AeTel B BO3PACTHbIX nepuogax 4-6 net u 7-9
JIET CTAaTUCTMYECKM 3HAYMMO PA3INYa/IUCh, OLHAKO CPeAHMI BO3pacT
NaLMeHTOB B OCHOBHOM M KOHTPO/IbHOM rpynnax 6bli OAMHAKOBbIM
(6,4+0,2 v 6,810,5 cooTBeTcTBEHHO; p>0,05; Tabn. 2).

B KauecTBe MHCTPYMEHTa/IbHbIX METOZLOB MCCefoBaHUA Mpu-
meHuamucs Y31 B anHamuke (n=206; 100%) u peHtreHorpadma TEC B
AnHamuKe (n=206; 100%).

B Hawem maTepuane aHanusvpyemble rpynmnbl N0 4acToTe, Xa-
PaKTEPY M3MEHEHWMI B CyCTaBaX v N0 APYTVM MHTErpasibHbIM Napame-
TPaM, CYLLECTBEHHO BAUAIOLMM Ha Pe3yNbTaTbl IEYEHUA, CTAaTUCTUYE-
CKM 3HAYVMO He OTIYaNNCh MeKAY COBOM, UTO CBUAETENLCTBYET O UX
conocTaBMmocTu (1abn. 3).

KomuTeT Nno meanuUMHCKOM 3TUKe TafKMKCKOTO rocyaapCTBeH-
HOro MeLMLUMHCKOro YH1BepcuTeTa M. Abyanu nbHm CuHo ogobpun
[aHHoe nccnenoBaHue (npotokon Ne 9 ot 26 aekabps 2023 r.).

MonydyeHHble B X04e MCCNEA0BaHWA AaHHble Gbian dopmanu-
30BaHbl U Noc/e co3faHns 6asbl AaHHbIX OblM NOABEPrHYTHI CTATU-
CTUYecKoM 0b6paboTKe ¢ NpMMeHeHMeM nporpammsl «Statistica 10.0»
(StatSoft Inc., USA). na npoBepKM HOPMaNbHOCTM pacnpeneneHus
BbIBOPKM MCMONb30BaNMCh KpuTtepun Konmoroposa-CmupHosa u LLa-
NUPO-YU/Ka, NPWU CPaBHEHUM NAPHBIX KOJIMYECTBEHHbIX NOKasaTeneun
— U-KpuTepuit MaHHa-YWUTHM, NPU CPaBHEHMM NaPHbIX Ka4YECTBEHHbIX
noKasatenei — Kputepuii X2 MonyyeHHble pesynbTaTbl CUTANNCh CTa-
TUCTUYECKM 3HA4YMMbIMM Mpu p< 0,05.

PE3YNbTATbI U UX OBCYXOEHUE

B koHTponbHoW rpynne (n=101) y 67 (66,3%) 60onbHbIX NpK-
mMeHAnM wuny UATO uy 34 (33,7%) — wuHy BuneHckoro. C yuétom

Tabnuya 2 CpedHee 3Ha4eHue 8o3pacma 8 epynnax (M+m)

The data obtained during the study were organized into a
database and subjected to statistical analysis using Statistica 10.0
software (StatSoft Inc., Tulsa, OK, USA). The Kolmogorov-Smirn-
ov and Shapiro-Wilk tests were used to assess the normality of
the sample distribution. The Mann-Whitney U test was used to
compare paired quantitative variables. When comparing paired
qualitative variables, the chi-square (x?) test was used. The results
were considered statistically significant if the p-value reported
from a t-test was less than 0.05.

RESULTS AND DISCUSSION

In the control group (n=101), hip dislocations were treated
using CITO and Vilensky splints in 67 and 34 patients, respec-
tively. In total, 125 joints were treated in this group, considering
bilateral dislocations. The CITO splint was used to treat 83 joints
(66.4%), while the Vilensky splint was used to treat the remaining
42 joints (33.6%). However, treatment with traditional splints in
the control group led to HJ contracture and aseptic necrosis of
the femoral head due to rigid fixation of the limbs during treat-
ment.

To tackle CHD-related issues, we created two types of DS for
the main group. We intended to suggest new methods for the con-
servative treatment of CHD that are distinct from the devices de-
tailed in the existing literature. Our primary objective was to over-
come the drawbacks of abduction splints, which were mentioned
in the literature and identified during the execution of this study.

Firstly, most abduction splints rigidly fix the lower extrem-
ities in the abduction position. This contributes to pressure on

Table 2 Mean age distribution in comparison groups

OcHoBHasA KoHTponbHas
Main Control p
n Mtm n Mim
<3 22 2.310.06 13 2.740.1 >0.05
4-6 41 5.1+0.3 18 5.440.3 >0.05
7-9 26 7.610.6 57 7.910.2 >0.05
10-12 16 10.9+0.2 13 11.3+0.4 >0.05
Wtoro/Total 105 6.410.2 101 6.810.5 >0.05

NpumeyaHue: p — CTaTUCTUYECKaA 3HAUMMOCTb Pa3INYMIA MeXAy rpynnamu no U-kputepuio MaHHa-YWUTHM
Note: p — statistical significance of differences between groups (according to Mann-Whitney U test)

Tabauya 3 Taxcecmos NamMosoauu 8 2pynnax cpasHeHus (n, %)

Table 3 CHD severity in comparison groups (n, %)

_ n % n % - n %

[Owvcnnasus/Dysplasia 25 18.4 19 15.2 >0.05 44 16.9
MopasbiBMx/Subluxation 18 13.2 15 12.0 >0.05 33 12.6
Bbisux/Dislocation 93 68.4 91 72.8 >0.05 184 70.5
Wtoro/Total 136 100.0 125 100.0 261 100.0

NpumeyaHue: p — CTaTUCTUYECKAA 3HAUUMOCTb Pa3INUMIA MEXAY rpynnamu no Kputepuio x>
Note: p — statistical significance of differences between groups (by Chi-square test)
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[IBYXCTOPOHHMX BbIBUXOB B KOHTPONbHOM rpynne nposeyeHbl 125
(47,9%) cyctasos. Moatomy B 3TOW rpynne wuHa LIUTO 6bina npume-
HeHa npu nedvennn 83 (66,4%) u wuHa BuneHckoro — 42 (33,6%) cy-
CTaBOB. Pe3y/bTaTbl NPUMEHEHMA TPAAULMOHHO UCMO/b3YEeMbIX LNH
B KOHTPO/IbHOM rpyrnne BbiABUAW HEAOCTATKM, CBA3AHHbIE C KECTKOM
dvKcaumert KOHEUHOCTeW. YunTbIBan pa3BUTUE KOHTPaKTypbl B TEC 1
acenTUYecKoro HEKPO3a roIoBKM Beapa Npu NeYeHUn TPagULMOHHO
MCMO/b3yeMbIMU OTBOAALLMMM LUIMHAMM, B OCHOBHOM rpyrnne Mbl uc-
nonb3osanu gga una [ALU. Ha stane nnaHnpoBaHus paspabotku AL
M3HaYa/IbHO HAaMM CTaBMNACh LieNb MPEA/I0KMUTb HOBble NOAXOAb! ANA
KOHCEPBAaTMBHOTO NeveHus BBB, oTanvatowwmecs oT 06LLen3BecTHbIX
B /IMTEpaType YCTPOWCTB, KOTOPble B COBOKYMHOCTW NO3BOMNAW Obl
YCTPaHWTb OMMUCaHHbIE B IUTEPATYpPe U BbIAB/IEHHbIE B XOAE BbINO/HE-
HWA HacToALel paboTbl HEAOCTATKM OTBOAALLMX LLMH.

Bo-nepBbix, Npy NpYMeHeHUU BGO/BLUMHCTBA OTBOAALLMX LUMH,
B TOM YWC/ie NPU UCNONb30BAHUKN UCMONb3YeMblX Hamu WnH LNTO n
BuneHCKoro B KOHTPO/IbHOW rpynne, HabNtoAAETCA KECTKAA PUKcaLms
HUKHUX KOHEYHOCTEN B MOMOMEHWM OTBeAEeHWsA, YTo cnocobcTeyeT
[laBNIEHVMIO Ha rONI0BKY Bespa, HapyLIEHWO KPOBOOBpaLLEHMA 1 pas-
BUTUIO KOHTPaKTypbl B TBC. MNaBHaA Lenb, KOTOpaa HaMK CTaBUNachb
Ha 3Tane nnaHUpoBaHuA npu paspaboTke ALU, 3akntouanack B obe-
cneyeHnn nogsukHocTu B TBC. [locTUKeHWe 3Toi Lenn no3sonnno
MWHMMU3MPOBATb HeraTMBHble NOCAEACTBUA, CBA3AHHbIE C ECTKOM
dUKCauMM KOHEYHOCTEN B LUMHE, @ MMEHHO — KOHTpPaKTypbl TEC #
acenTUYecKoro HeKPo3a rofoBKu beapa.

Bo-BTOpbIX, HA 3Tane NaaHWPOBaHWA Npwu pa3paboTke AL Hamu
CTaBW/Iach LeNb YNPOCTUTL NPOLLEeAypPY BbiIbopa ONTUMANbHOM A/IMHBI
LUMHbI 1 € PpUKcaumm B befpeHHOM cermeHTe. Mpy MPUMeHEHWUM KOH-
CTPYKLMI C JKECTKOW DUKCaLMelt STOro LOCTUYb KpaliHe CNI0XKHO.

B-TpeTbux, Ha 3Tane naaHWpoBaHua npu paspabotke AL Hamu
CTaBMNACh Lie/b YNyYLleHna yxoaa 3a pe6éHkom. OCHOBHbIMK Tpebo-
BaHMAMM, KOTOPbIE MPU STOM CTaBUAWCH, 3aKIOYAIUCh HE TONbKO B
YNYYLIEHUM [OCTYNa K NPOMENKHOCTU, HO U YNPOLLLEHUM NPOBEAEHNS
NeyebHoM GM3KynbTypbl. Kak M3BECTHO, NMPU NPOBELEHWUU NeyYeHUs
TPaAMLMOHHBIMU OTBOAALLMMM LUMHAMM 3TU MEPONPUATUA NPOBO-
[4ATCA NYTEM HEOAHOKPATHOrO CHATUA LWWH. MMpu pa3paboTtke npea-
JIOKEHHOr0 YCTPOWCTBA aKLEHT Aenanci Ha NpUMEHEHWe ynpyrux
MaTepuanos, KOTOpble NPW COKPALLEeHUM MbilL, 60bHBIMKU NO3BONA-
10T MOCTOAHHO, 63 aKTUBHOTO Y4acTUA MaTepelt UK creLmanmcTa no
neyebHoM GU3KYNbTYPE, BbINOMHWUTL 1e4eBHYI0 GU3KYALTYPY.

CobntogeHue BCex BblLENepPeYnCIeHHbIX TpeboBaHMit Ha 3Tane
nAaHWpoBaHuA Npu paspaboTke [LLU cnocobcTBOBaNO 0becneyeHumo
MX BbICOKOW 3GEKTUBHOCTM MO CPAaBHEHUIO C TPAANLMOHHBIMU NOA-
XO4aMMU.

Mpexae, 4em NepenTu K TeYeHnto 0bcyKaaemoit NaTonorm Bbl-
weynomaHyTbimu AL, yunTbiBas HOBKU3HY NpenoKeHHbIX YCTPOWCTB,
OCTaHOBUMCA Ha OMMCAHUM UX KOHCTPYKTUBHBIX 0COOEHHOCTEN.

OcHosy npeasioxeHHol AL ana neveHus BBB (nateHT Pecny-
6/1MKN TafKMKNUCTaH «YCTPOIMCTBO A1 IEYEHNS BPOMKAEHHOTO BbIBU-
xa beapa» 3a Ne TJ 984 ot 18 despans 2019 roga, aBTopbl: Kapue-
Ba M.3., Pa33okoB A.A.) COCTaBASET KOPMNYC, M3rOTOB/EHHbIV B BUAE
OfHOro 3nemeHTa — naacTvHbl. Kopnyc ycTpoictBa npeactaBiser
co60i1 NOACHWMYHO-TAa30BbIN KapKac BOrHYTOM GpOpPMbI, BbINOSHEHHbI
M3 ABYXCNOMHON GOPMOYCTOMYMBOM MMNOANNEPreHHOM NAACTMACChl
(Thermoplastic elastomer) ¢ oTBepcTMAMM Ha €€ NMOBEPXHOCTY, @ MO
KpasM BbINOMHEHbI CKBO3HbIE MPOAO/TOBaTble 0TBEPCTMA ANA MOAC-
HOr0 PEeMHs C 3aCTEXKOM Ha MOACHUMYHO-TAa30BOM Kapkace. Kopnyc
YCTPOWCTBA BbINOMHAET ABe GYHKLMK. epBas GyHKLMA Kopnyca 3a-
Kntoyaetca B GUKcaumm pebéHka K Hemy NocpescTBOM MOACHUYHDBIX

the head of the femur, impaired circulation, and contracture de-
velopment in the hip joint. Thus, our primary goal was to ensure
mobility in the HJ, which minimized the negative consequences
associated with the rigid fixation of the limbs in the splint.

Secondly, we aimed to simplify the procedure for choosing
the optimal length of the splint and its fixation in the femoral seg-
ment. This is extremely difficult to achieve with structures that
have rigid fixation.

As part of our efforts to improve patient care, we focused on
two key areas: increasing access to the perineum and streamlin-
ing physical therapy. We developed a new device that uses elastic
materials instead of traditional abduction splints to achieve these
goals. This allows patients to perform physical therapy without
the need for active participation from parents or physical ther-
apy specialists. By eliminating the need for repeated removal of
splints, we hope to make the process more convenient and effec-
tive for patients.

Achieving high efficiency compared to traditional approach-
es required careful consideration of all requirements during the
planning stage of developing a DS. Before discussing the treat-
ment of a specific pathology using the DS, it is essential to de-
scribe their design features, particularly considering the novelty
of the proposed devices.

The proposed device (the patent number is TJ 984, issued
by the Republic of Tajikistan on February 18, 2019. The authors
are Karieva M.Z. and Razzokov A.A.) for treating CHD includes a
body of a single element in the form of plates. The device's body
is a concave lumbar-pelvic frame made of two-layer shape-resis-
tant hypoallergenic plastic with holes on its surface. There are
oblong holes along the edges for a waist strap with a fastener on
the lumbopelvic frame. The device body has two functions. First,
it attaches the child to the body using lumbar straps. Two slots
on the two outer sides of the device carry the lumbar strap. The
second function is fixing the child's legs using an angular spac-
er. The latter is fixed to the device body from the rear using tri-
plex clamps and bolted connections. The angle of the spacer may
vary depending on the aim of the treatment. The diameter of the
spacer varies depending on the age of the child. The spacer di-
ameter is 8 mm for children under six months and 10 mm for 6
months to 1 year. The length of the spacer can be adjusted using
triplex clamps. The angle of the spacer, depending on the type
of dislocation, is also adjustable: with complete CHD, the angle
of the spacer is set at 85°-90°, and with subluxation — 65°-70°.
The device's body has holes throughout the entire surface for
skin ventilation. Two thigh cuffs are attached to the corner spacer
on both outer sides using triplex clamps and bolted connections,
equipped with holes for carrying straps to secure the thighs to
the cuffs. The outer side of the device has two holes for fixing it
with a strap to the lumbar region. The part of the spacer installed
near the body is stationary and downward from the body. It is de-
signed to carry out a measured outward, downward, and anterior
rotation. On its two sides, there are two thigh cuffs with holes for
fixing straps attached to the spacer with triplex clamps and bolt-
ed connections on the outer sides of the cuffs.

In clinical use, the proposed device allows for reliable cen-
tering of the femoral head in the acetabulum. Unlike traditional
splints, this device maintains active and passive movements in
the HJ due to the elastic spacer material used. The device also of-
fers an adjustable and dosed reduction of hip dislocation (Fig.1).

The treatment method for children with DS is as follows.
The child is placed on the DS body, then his legs in the Lorenz-1
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Puc. 1 Cxema ycmpolicmea: a —euo cnepedu, b —eud c3adu. O6o3Ha-
ueHus: 1 —kKopnyc u3 ghopmoycmodivusoli nnacmmaccel, 2 — bedpeH-
Hble MaHMemsl, 3 — ynpyeas pacnopka yenoobpasHol gopmel, 4 —
mpunseKcHble uKcamops! ¢ 601mMo8bIMU cOeOUHEHUAMU, 5 — nemsau
0115 npogedeHus pemHel, 6 — omeepcmus Ha mene Kopnyca 014
8EHMUAAYUU KOXU

pemHeii. [Ins 3Toro B HEM C ABYX BHELLUHWX CTOPOH MMEetoTCs AiBe neT-
N ANA NPOBEAEHMA NOACHUYHOrO peMHA. BTopas dyHKUMA Kopnyca
COCTOMT B QUKCALMM HOXKEK pebEHKA K HEeMy C MOMOLLbIO PACcMNopKM
yrnoobpasHoi Gpopmbi. MocneaHss GUKCHMpPYeTCs K Kopnycy YCTpoit-
CTBA C 3afiHeWl CTOPOHbl C MOMOLLBI TPUMJIEKCHBIX GUKCATOPOB U
60NTOBbIX COEAUHEHMI. YTON PACNOPKM MOMKET U3MEHATbCA B 3aBU-
CMMOCTU OT 33Za4M NleYeHuns. [JMameTp pacnopku, B 3aBUCMMOCTH OT
BO3pacTa pebEHKa MeHAETCA: TaK, AETAM A0 6 MecALEeB UCMNOb3yeTcs
pacnopka gnametrpom 8 mm, a ¢ 6 mecaues ao roga — 10 mm. Perynu-
pOBaHMe A/IMHbI PACMOPKM MOMKET ObITb OCYLLECTB/IEHO C MOMOLLbIO
TPUNAEKCHbIX GUKCATOPOB. Yron pacnopku, B 3aBUCMMOCTM OT BUAA
BbIBUXa MOXKET TaKKe MEHATbCA: Hanpumep, Npu nosHom BBB yron
pacnopku ycTaHasameaetca nog 85°-90°, a npu noggbisuxe — 65°-70°.
Bblbop BblWEHA3BaHHbIX AMAMETPOB W YIMOB YNpPYyroi pacnopku
obecneunBaeT paBHOBECME MENAY BECOM PebEHKa U CTeneHblo ero
¢dv3myeckolt aktmeHocTU. CobtogeHne 3TOro NPUHUMNG AAET BO3-
MOHOCTb JOCTUYb MaKCMabHOM noasuxkHocTv B TEC 6e3 yuiepba
HapyLLUEHWS PEXKUMA OTBELEHWA W COXPaHEHMN YHKLMOHUPOBAHNSA
KOHCTPYKLMM B PEAZIbHOM PEXMME NEYEHUA B Pa3/iMyHble BO3pacT-
Hble nepuoabl. Kopnyc ycTpoiicTBa CHabXEH Mo BCeil MOBEPXHOCTH
OTBEPCTUAMM ANA BEHTUAALMM KOXU. K yrioBoii pacnopke ¢ obenx
Hapy*KHbIX CTOPOH C NOMOLLLbIO TPUMNEKCHBIX PUKCATOPOB U 6ONTOBbIX
COeIMHEHWI 3aKpenneHbl ABe b6eapeHHble MaHMKeTbl, CHabXKEHHble
OTBEPCTUAMM NS NPOBEAEHUA peMHel A duKcaumm 6Eaep K MmaH-
»KeTKam. Kopnyc ycTpoicTBa C Hapy»KHOM CTOPOHbI UMEET ABe OTBEP-
CTVA ANs ero GUKcaumm ¢ MOMOLLBIO PEeMHS K NMOACHUYHOM 0bnacTu.
YacTb pacnopku, yCTaHOBNEHHAA y KOpnyca, HEenoABUMKHAA, @ KHU3Y
OT KOpriyca BbINO/IHEHA TaK, YTObbI MOT/IA OCYLLECTBAATbL JO3MPOBAH-
HblI1 NOBOPOT KHAPYK, BHW3 U KNEPEeay, a C AByX e€ CTOPOH YCTaHOB-
NieHbl e befpeHHble MaHMKeTbl C OTBEPCTUAMM A1 GUKCUMPYIOLLMX
PeMHel, KOTopble NPUKPENAAIOTCA Ha HEeobXoAMMON AMHE K pac-
NopKe TPUNIEKCHbIMM PrKcaTopamu ¥ BONTOBbIMM COEAMHEHWUAMM
C BHELLUHWX CTOPOH MaHKeT.

B wTOre npu KAMHMYECKOM MNPUMEHEHUW Npe/ioKeHHoe
YCTPOMCTBO NO3BONAET HAAEKHO LEEHTPUPOBATbL rONOBKY BeapeHHoM
KOCTW B BEPT/IY}KHOMN BnaguHe. B otanume OT TPaAMUMOHHDBIX LIWH,
npy NPUMEHEHWU [AHHOTO YCTPOMCTBA, B CBA3M C NMPUMEHEHUEM
yNpyroro MaTepuana pacnopKu, COXPaHAKTCA aKTUBHbIE M NAaCCUBHbIe
aswkeHna B TBC. K npeumyluecteam npeaioXKeHHOr0 YCTPOMCTBa
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Fig. 1 The proposed device schematic diagram: a — front view, b —rear
view. Parts designations: 1 — frame made of dimensionally stable
plastic, 2 —thigh cuffs, 3 — elastic angular hip spacer, 4 —triplex clamps
with bolted connections, 5 — strap slots, 6 — ventilation holes

or Lorenz-2 position are fixed in the thigh cuffs, after which the
child is fixed to the DS body in the lumbar region using a strap
with a fastener. Thigh cuffs are placed on the limb and adjusted to
the required size with straps and clasps. Then, the length of the
spacer is incrementally adjusted, ensuring the necessary rotation
of the hips. The hip abduction and flexion amount are adjusted
using faceted washers installed between the triplex joints and the
splint body. In cases where the child's HJ is in flexion and abduc-
tion position, and there is no compromise on the joint's function,
a splint may be used throughout the treatment period based on
the severity of the situation (Fig. 2).

The CITO splint immobilizes the HJ completely, allowing only
knee joint movement. However, it covers the area of the adduc-
tor muscles, which makes it challenging to monitor their tension.
The Vilensky splint has two modes of usage. In children under six
months, it fixes the femoral segments to treat CHD, but this mode
does not allow HJ movement. In older children, it provides ab-

Puc. 2 /leyeHue BBb duHamuyeckoli wuHot
Fig. 2 Treatment of CHD with a DS
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TaKKe cnefyeT OTHECTU peryanpyemoe 1 4o3MpoBaHHOe BNpaBaeHne
BblBMXa 6eapa (puc. 1).

MeToauka nedenuna getenn [l 3akntovaetca B cnenytowem. Pe-
6EHOK yKnaabiBaeTca Ha Kopnyc LU, 3aTem ero Horn B NONOXKEHUN
NopeHu-1 unu NlopeHy-2 puKcHpytoTcs B 6eAPEHHbIX MaHKeTax, no-
cne yero cam pebeHok durcupyetca K Kopnycy AL 33 noAcHUYHYO
06/1aCTb C MOMOLLbIO PEMHS C 3aCTEXKOMN. beipeHHble MaHKeTbl Ha-
[1€BAIOTCA Ha KOHEYHOCTb U GUKCUPYIOTCA Ha HEOBXOAMMBIN pasmep
pemeLLKamMm 1 3aCTEXKKaMU. 3aTem 403UPOBaHO PeryavpyoTca AnHa
pacnopku, obecrieymsas Heobxoammyto potaumio 6éaep. BennunHa
oTBeAeHUA U crnbaHuna besép peryampyroTca C MOMOLLbIO MPaHEHbIX
LIal6b, YyCTaHOBNEHHbIX MEXKY TPUMIEKCHbIMU COEAUHEHUAMM U KOp-
MYCOM LUMHBI. B 3aBUCMMOCTU OT BbIpaXKEHHOCTM NATONOMUK, B PEXKK-
Me crnbanua n oteegenma B TEC, ¢ coxpaHeHnem GyHKLMMU B HUX, pe-
H6EHOK HaxoAMTCA B LUMHE B TeYEHWeE BCEro nepunoga federus (puc. 2).

Mpwn ucnonbzosanum wWuHbl LLUTO aktneHble asgukenna B ThC
BOOOLLE OTCYTCTBYIOT, OHU BO3MONHbI B KOMEHHbIX CycTaBax. Mpu
NPUMEHEHWUM SAHHOM LUMHA 3aKPbIBAET 061aCTb NPUBOAALLMX MbILLLY,
4TO 3aTPYAHAET MOHWTOPWMHI 33 CTENEHbD MX HanpsxeHua. LLUnHa
BMNIEHCKOTO MOMKET MCMOAb30BaThCA B ABYX BapuaHTax. Y AeTel Ao
6 MecALEB e€ MOXKHO UCMONb30BaTb ANA NeyeHuns BBE nyTém ¢umkca-
UMK 3a bespeHHble CErMeHTbl. B 3TOM pekMme OHa He MOMKEeT Cyu-
TaTbCA AMHAMMYECKOW, T.K. MPW 3TOM ABMNKeHWA B TBC OTCYTCTBYIOT.
Y peteii bonee cTaplwmx BO3PACTHbIX TPYNM 3Ta WKWHA NPUMEHAETCA
TONbKO B pexknme obecneyeHns oTBeAeHUs B MONOKEHNUM JlopeHL;-3,
Hanpumep, nocne GpyHKUMOHAIbHOTO UKW ONEpPaTUBHOMO JIeYEHUA.
Kak BUAHO, B 3TUX MW APYTMX aHANOTUYHDBIX CUTYaLMAX NPUMEHEHWe
LUMHbI BUNEHCKOTo HMKaK He HanpaBneHo Ha BNpaB/ieHue Bbivxa. Mo
BblLUEYKa3aHHbIM NPUYMHAM 06€ 3TW LUMHbI He MOTYT CYUMTATbCA Au-
HaMUYECKUMU.

B oT/Myme OT BbileHa3BaHHbIX M ONWUCAHHbIX B AUTEPATYpe aHa-
JIOTWUYHbIX YCTPOICTB, pa3paboTaHHble HaMW WKWHbI OTHeceHbl K AL
M0 NPUYMHE COXPAHEHMA aKTUBHbIX M NACCUMBHbIX ABUXKEHUIA UMEHHO
8 TEC B npouecce neyeHns B pexknme OTBeAEHWA. B nepsoit WnHe

|

duction only in the Lorenz-3 position after functional or surgical
treatment. Neither the CITO nor the Vilensky splints can be con-
sidered dynamic due to their immobilization of the HJ.

On the other hand, the splints we developed are classi-
fied as DS since they maintain active and passive HJ movements
during treatment in the abduction mode. The first splint uses
elastic material to fix the limb to the child's body, allowing active
movements during physical activity. The parent performs passive
movements on a child's limb several times daily, including adduc-
tion, abduction, flexion, and extension. The limb is then returned
to its original position using an elastic fixator (Fig. 3).

We have reviewed the Gnevkovsky apparatus and similar
devices for treating CHD in children. We found that these devices
lack mechanisms for ensuring active and passive movements as
they fix the child's limb to the splint rigidly. The position of the
limb in the splint can only be adjusted temporarily by loosening a
special screw with a washer. As such, they may not be considered
a long-term splint. We found no literature on using DS with elastic
fixators for treating CHD.

We also developed a second splint, called the dynamic dis-
traction splint (DDS), for treating CDH in patients at high risk of
avascular necrosis of the femoral head and in those who have al-
ready developed this complication. This is a patented medical de-
vice designed to treat CHD (the patent number is T) 1194, issued
by the Republic of Tajikistan on April 27, 2021. The authors are
Karieva M.Z. and Razzokov A.A.) has thigh cuffs that are connected
by a sliding spacer in the form of a threaded rod installed in a tu-
bular body. The length of the sliding spacer can be adjusted using
a fastening screw fixed in the lower thickened part of the tubular
body. The extendable spacer is attached to the thigh cuffs using a
screw located in the center of the inside of the thigh cuffs and con-
nected to a bracket. The end of the threaded rod passes through
the bracket on the outside of the thigh cuff and is secured on both
sides with screws. The other end of the threaded rod protruding
from the tubular casing passes through the bracket and is con-

Puc. 3 MexaHu3m obecneyeHus naccugHbix 08uxceHul 8 duHamuyeckol wiuHe. O603HAYeHUA: d — NACCUB-
Hoe mexaHuyeckoe npusedeHue, b — naccusHoe MexaHu4eckoe omsedeHue, ¢ — NACCUBHOe MEXAHUYeCcKoe

CZU6GHUE, d — naccusHoe mexaHu4eckoe pa32u6a/-/ue, € — 8 pexume NOKoA

Fig. 3 The proposed device mechanism for passive movements in dynamic sprinting. Designations: a —
passive mechanical adduction, b — passive mechanical abduction, ¢ — passive mechanical flexion, d — passive
mechanical extension, e — in rest mode
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aKTUBHbIE ABWMMKEHUA OCYLLECTBAAIOTCA B MPOLECCe ABUraTe/lbHOM
aKTUBHOCTU pebBEHKa, T.K. BMECTO ECTKOM dMKCaLMM KOHEYHOCTU K
Teny pebeHKa LWMHa GUKCUPYIOTCA YNIpYrM matepuanom. MaccusHble
[BUKEHMA BbINONHAIOTCA eXKeAHEBHO MO HECKO/bKY Pa3 MaTepblo pe-
6EHKa NyTEM NpUBEAEHUA, OTBEAEHMNS, CrMbaHUsA U pasrnbaHms B TEC.
lMocne naccMBHOTO ABUMEHWA B Nt0HOV NIOCKOCTH NOJ, BO3AENCTBUEM
ynpyroro ¢puKcaTopa KOHEYHOCTb BO3BpPALLAETCA B MepBOHaYa bHOe
nonoxexue (puc. 3).

B onvcaHHOM B MTepaType annapaTe THEBKOBCKOTO M ero aHa-
Jlorax OTMeYeHHble HaMK MeXaHW3Mbl 0becneyeHns aKTUBHbIX 1 nac-
CUBHbIX BUMEHWIA OTCYTCTBYIOT, T.K. PeBEHOK K LKMHE GUKCUpyeTCA B
pexume KECTKoM duKcaumn. MonoxKeHne KOHEYHOCTU B LWIMHE pery-
JIVpyeTca NyTém BPEMeHHOro paccnabneHus cneuyanbHOro BUHTA €
LWanboMi, NO3TOMY OHM, C HaLLEN TOYKM 3PEHUSA, HE MOTYT CYUMTATbCA
[LU. B uenom, B auTepatype nybavkaumii, noceawéHHbix AL ¢ npu-
MEeHeHVeM ynpyrux GUKcaTopos, Mbl HE BCTPETUAN.

BTopas pa3paboTaHHas Hamu LUMHA NpeAHa3HauyeHa AnsA ne-
yeHua BBB y 60NbHbIX, Y KOTOPbIX MMEETCA BbICOKMI PUCK Pa3BUTHA
acenTUYecKoro HeKpo3a rofoBKM bespa, a TakKe Npv PassBUTUM fJaH-
HOrO OC/NIOMHEHUA (naTeHT Pecnybauku TagsKUKMUCTaH «YCTPOWCTBO
[NA NeYeHns BPOXKAEHHOTO BbiBKXa beapa» 3a Ne T) 1194 ot 27 anpe-
na 2021 roaa, asTopbl: Kapuesa M.3., Paz3okos A.A.). 3To ycTpoiCTBO
MMEHYETCA HaMM KaK AMHaMUYeckas LWMHa ¢ guctpaktopom (ALLA).
B otnume ot nepsoit ALU B AL 6eapeHHble MaHXeTbl coeanHe-
Hbl MeXay cobol pas3aBUMKHOW PACNOPKOK, NPeACTaBNEHHOM B BUAE
pe3bboBOro CTepXHA, yCTaHOBNEHHOrO B Tpyb6yaTom Kopnyce. JavHa
Pa3ABVKHOW PACMOPKKU PEryIMpyeTca C MOMOLLbIO KPENEXHOro BUH-
Ta, 3aKPENNEHHOTO B HUMKHEN YTONLWEHHOM YacTv TpybyaToro Kopny-
ca. Pa3gsukHan pacnopka npucoeanHeHa K 6e[peHHbIM MaHKeTam ¢
NOMOLLLbIO PACMONOXKEHHOTO B LIEHTPe BHYTPEeHHel CTOPOHbI beapeH-
HbIX MaHXeT BWMHTA, COEAMHEHHOMO C KPOHLITEMHOM. Yepe3 KpoH-
WTENH C BHELUHEN CTOPOHbI BeApPEeHHON MaHKETbl NMPOXOAUT KOHEL,
pe3bboBOro cTepHs, 3adUKCMPOBaHHbBIN C ABYX CTOPOH BUHTaMU. K
ZApyroin 6eapeHHON MaHKeTe Yepes KPOHLUTENH NPUCOEAMHEH Apy-
roil KoHeLl, pe3bboBOro CTEPIKHA, BbICTYMatOLLMIA U3 TpybUaTOro Kop-
nyca v NPOXOAALLMIA Yepe3 KPOHWTeNH. MpodunakTMka 1 neyeHne
acenTMYecKoro HEKpPo3a C MOMOLLBIO MPEAJ/IOKEHHOIO YCTPOMCTBA
[0CTUraeTca NyTém [03MPOBaHHOM AMCTPaKUMK 3a bGefpeHHble cer-
MEHTbI C MOMOLLBIO PA3ABUAKHOM pacnopku (puc. 4).

MokasaHuaAmuM K npumeHenuto AL asnanucs Bce dopmbl BBB,
HO C acenTUYeCKMM HEKPO30OM UM C YTPO30ii ero pasBmTHA U3-3a Ypes-
MEPHOTO0 HaMPAXKEHUA OTBOAALLMX MbILLLL, KOTOPbIE UMENN MECTO NpU
[BYXCTOPOHHUX W TAXENbIX Gopmax. ITW cayyanm paccMaTpuBanymcb
HaMM Kak rpynna pucka. [lo noasneHna nepsblx NPU3HAKOB acenTu-
YECKOTo HEeKpO3a WM yrpo3bl ero PasBUTUA eYeHne STUX BONbHbIX
NPOBOAMNOCH C NpUMeHeHneM 06bluHbIX [LL. Mpu noasneHun nep-
BbIX MPU3HAKOB aceNTUYECKOrO HEKPO3a MW YIPO3bl ero pa3sBuUTUA e-
YeHue [ npeKkpalanock, 1 Mbl nepexogunn K npumeHenuto AL,

MeToamka nedyenus BBE y geteit fo ofHOro roga c npume-
HeHnem AL/ 3aknovanack B cneayouwem. MNMocne moHTaxa LU
eXeJHEBHO 03VPOBAHHO BbIMOHANACH AUCTPAKLMA 3a ocv beapa
C NMOMOLLbBIO Pa3ABUMKHOM pacnopku. Temn AWCTPAKLMKU 3aBucen ot
XapaKTepa natosornu, no noBogy Kotopoi npumeHsanacs AWA. Tak,
NpW HaMYUKM JOKA3aHHOIO acenTUYECKOro HeKpo3a B NepBsyto Heje-
N0 OT MOMEHTa Hayana nedvenus AL oH 06bl4HO cocTasnan 2-4 Mmm
B CYTKM. K 3TOMy CPOKY BbINOAHANACL PeHTreHorpadusa, no pesynbra-
Tam KOTopo onpeaenanacb 3pGeKTUBHOCTb AEKOMMPECCHUM TOIOBKM
6enpa no wenu cyctasa. B nocnegytowem Temn AUCTPaKLMM Umen
NOALEPKUBAIOLLMIA XapaKTep M 06bI4HO cocTasnan 1 mm B cyTku. Mpu
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Puc. 4 Buo /illiA
Fig. 4 View of the proposed device (DDS)

nected to the other thigh cuff. Using a sliding spacer, the proposed
medical device applies dosed distraction to the femoral segments,
preventing and treating aseptic necrosis (Fig. 4).

DDS treats all forms of CHD with aseptic necrosis or the risk
of its development due to excessive tension of the abductor's
muscles. It is typically used as a treatment option when the first
signs of aseptic necrosis or the threat of its development appear.
However, for patients who are at risk, treatment is done using
conventional DS before any signs of aseptic necrosis appear.

For children under the age of one year with CHD, DDS treat-
ment involves daily dosed distraction of the femoral axis using a
sliding spacer. The distraction rate depends on the nature of the
pathology being treated. If aseptic necrosis is present, the initial
distraction is usually 2-4 mm per day for the first week of treat-
ment, followed by a supportive distraction of 1 mm per day. If
there is a threat of developing aseptic necrosis, the initial distrac-
tion rate is usually up to 2 mm per day, followed by supportive
distraction of 1 mm every other day. The child's age and response
determine the rate of distraction. Conventional DS combined
with DDS treatment prevents hip joint contracture and maximiz-
es blood circulation normalization. The DDS mode is used for the
first three days, followed by removing the sliding spacer for one
day. This cycle is repeated several times until treatment is com-
pleted. X-ray data of the hip joint determine the effectiveness of
the treatment. If the goals of reducing CHD are achieved but signs
of avascular necrosis remain, traditional measures can be used to
treat this complication.

Achieving abduction while maintaining active and passive
movements with simultaneous distraction is impossible. Howev-
er, we classify the DDS as a dynamic splint for the following rea-
sons:

e During its application, the abduction mode is alternate-

ly combined with abduction and distraction.

e We used the DDS to prevent avascular necrosis in pa-
tients with severe tension of the adductor muscles. Af-
ter a decrease in adductor tension under the influence
of distraction, this splint was replaced with convention-
al DS.

Therefore, despite the temporary use of DDS in the rigid fix-
ation mode, the main part of the treatment is carried out by DS.
According to indications, DDS's temporary and forced use is inte-
gral to complex treatment with the combined use of two splints.

Thus, using the two developed splints together allowed for
the simultaneous completion of two difficult-to-combine tasks:
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yrpo3se pasBMUTMA acenTUYeCKOro HeKpo3a, KOTOpas MMeno MecTo B
rpynne pucka 1 YpesmMepHoOM HanpaxeHnn aaaykTopos beapa, nep-
BOHAYa/IbHbIV TEMMN AUCTPAKLMM 0ObIYHO COCTaBAAN A0 2 MM B CYTKM,
a TEMN NOAAEPKMBAIOLLEN ANCTPAKLUMM — 10 1 MM yepes feHb. OKOH-
yaTesbHbIM TeMn AUCTPAKLMK BblIOUPaNca MHAMBUAYANbHO C YYETOM
BO3pacTa M eé NepeHOCMMOCTH, KOTOpas onpesensanach No OTBETHOM
peakumn pebéHka. C Lenblo NPodUNAKTUKM KOHTPaKTypbl TEC 1 Mak-
CMa/IbHOM HOPMaNM3aLUMK KpoBoobpalLLeHus nedeHne AU coyeTa-
NOCb ¢ NpumeHeHnem obbiuHow AL, Tak, AU/ B pexkume ancTpak-
LMW NpUMEHANach B NepBble TpU HA, 3aTeM B Te4eHMe O4HOro AHA
CHMManacb PasABMMKHaA pacrnopka B TeYEHWeE OAHOr0 AHA. 3aTem 3TOT
LMK NOBTOPANCA HEOAHOKPATHO [0 3aBeplueHua neveHns. Mocnes-
Hee 3aBepLUaNoCh Ha OCHOBAHWUM AaHHbIX peHTreHorpadum TBC. Ecam
3afiauv BnpaBaeHua BBB 6blan LOCTUIHYTbI, HO COXPAHANMCH NPU3Ha-
KM acenTuyecKkoro HeKposa, TO UMEETCA BO3MOXHOCTb A NMpPoAon-
KEHUA NIeYEHUA 3TOTO OC/NOXKHEHWUA TPAAMLMOHHO MPOBOAUMbIMMU
MeponpuUATUAMMU.

[locTnKeHWe coveTaHMA OTBEAEHMA C COXPAHEHNEM aKTUBHbBIX U
NACcCUBHbBIX ABUXEHWUI HEBO3MOMHbI C OfHOBPEMEHHOW AMCTPaKLy-
ell. Tem He meHee, [LLJ, Hamu OTHeCEHa K AMHAMUYECKMM LIMHAM MO
cnegyoWwmm NpUYMHaMm:

* B npoLecce eé NPUMEHeHUs, Kak Bblo OTMeYEHO Bbllle,
NOOYEPESHO COYETAOTCA PEXMM OTBELEHUA C OTBEAEHW-
€M C AUCTPaKLMel;

e B Hawel pabote AU npumeHanack ¢ Leablo npoduaak-
TUKM acenTUYeCcKOro HeKpo3a Y 60NbHbIX C BblpaKeHHbIM
HanpAXXeHNeM NPUBOAALLMX MbILL,; NOCAE CHUXKEHWUA Ha-
NPAXKEeHWA aAAyKTOPOB MO BAMAHWMEM AMUCTPAKLMM 3Ta
LUMHa 3aMeHsANach Ha 0bbiuHyto LU

CnepoBatenbHO, HECMOTPA Ha BpeMeHHoe npumeHenune ALUA
B PeXXMMe XKECTKON PUKCaLMM, OCHOBHAA YaCTb IeYeHUA NMPOBOAMUTCA
AL, a BpemMeHHOE U BbIHYKAEeHHOe npumeHeHmne AL/ no nokasaHu-
AM ABNAETCA COCTAaBHOM YaCTblO KOMMIEKCHOTO JIeYEHMA C COYeTaH-
HbIM MPUMEHEHMEM ABYX LLNH.

Takum 0bpa3om, coyeTaHHOe NpUMeHEeHWe AByX pa3paboTaH-
HbIX LUMH NO3BONANO OAHOBPEMEHHO NMPOBOAUTL ABE TPYLHOCOBME-
CTUMbIE 334341, @ UMEHHO — IeYEHME B PEXKUME OTBEAEHMA U eKOM-
npeccuio ronoskm beapa (puc. 5).

Yactota npMmeHeHWA OTBOAALLMX LIMH B OCHOBHOM rpynne B
pa3/MyHble BO3PACTHbIE MEPUOAbI NPeACTaBeHbl B TabA. 4.

Pe3ynbtatbl neyeHns, B OTINYME OT IMTEPATYPHbIX AAHHbIX, KO-
TOpble NpeACTaBAeHbl CyObEeKTUBHBIMM JaHHbIMM, aHAIM3UPOBANNCh
KOMMIEKCHO NO 7 K/oYeBbIM NoKasaTenam. Takovi Noaxoa B intepa-
Type Hamu NpeaoKeH Bnepsble. B CBA3M ¢ NporpeaneHTHbIM Xapak-
Tepom BBB B paccmaTpuBaemom BO3PacTHOM Mepuoae, npu oueHKe
pesynbTaToB JIeYeHUA B KayecTBe MoKasaTensa «pesy/nbraT NevyeHna B
6annax» Mcnonb3oBanncb 4 MeToanKM 6anabHOM OLEHKM ania 4 Bbl-
LIEOMNMCAHHbIX BO3PACTHbIX FPYNN € Pa3HbIMM 3aBUCALLMMM OT BO3pac-
Ta pebEHKa aHaNn3npyembIMm1 Kputepuamu (Taban. 5-8).

B npea/ioxkeHHON 6anbHOM OLEHKe pe3ynbTaToB NeveHns BBb
B BO3pacTe A0 3 mecALeB aKUeHT aenaetca Ha gaHHble Y3U. Kpome
TOrO0, U3 YNCNA KNMHUYECKMX CUMMNTOMOB BKJ/IKOYEHO TOIbKO «YKOpOYe-
HME KOHEYHOCTUY», KOTOPOE UMEET KpalHe BaXHOe 3HaUYEHME B OLLEH-
Ke pe3ynbTaToB fieveHus. M3 0CIOXKHeHWIA B LLKAe BK/IKOUYEHA TONbKO
«KOHTPaKTypa Ta3o0befpeHHOro cycTasa», T.K. APYrve OCNONKHEHUS
BU3YaIN3NPYIOTCA peHTreHorpaduelt v NpakTUYecky He BCTPeYatoTcs
B laHHOM BO3pacTHOM MHTepBase (Tabn. 5).

B Bo3pacTe 4-6 mecALEeB Npu OLEHKe pe3y/ibTaToB aKLEeHT Hamu
[lenaeTca Ha COBMeCTHOe NpUMeHeHue pe3ynsTatoB Y3M n peHTreHo-

treatment in abduction mode and decompression of the femoral
head (Fig. 5).

The frequency of use of abduction splints in the experimen-
tal group at different age periods is presented in Table 4.

Our CHD treatment results analysis differs from previously
presented subjective data in the literature. We utilized seven key
indicators to comprehensively analyze the results, a novel ap-
proach in the field. Because CHD is a progressive condition during
the age period under consideration, we used four scoring meth-
ods to measure treatment outcomes score for four different age
groups, each with its own set of criteria (Tables 5-8).

For infants under 3 months old, our scoring approach em-
phasizes ultrasound data. We included only "limb shortening"
as a clinical symptom in the scoring system, which is crucial in
determining treatment results. Additionally, only "contracture
of the hip joint" is considered a complication, as other complica-
tions are visualized by radiography and are rare in this age range
(Table 5).

We prioritize ultrasound data over radiography when evalu-
ating results for infants aged 4-6 months (Table 6).

When assessing CHD treatment results in children aged 7-9
months, the results of ultrasound and radiography were also in-
cluded. However, unlike the previous scale, priority was given to
the radiographic examination method (Table 7).

At the age of 10-12 months, the results of CHD treatment
were scored solely based on radiological data (Table 8).

The maximum score that can be achieved in this assessment
is 100. If one scores above 90, it is considered "good", while a
score between 81 and 90 is considered "satisfactory". Any score
below 80 is regarded as "unsatisfactory". Table 9 presents the
outcomes obtained by using these criteria and scoring scales.

According to Table 9, a comparison of treatment out-
comes between the main and control groups showed that the
proportion of good results was significantly higher in the main
group than in the control group (74.3% and 21.8%, respectively,
p<0.05). Conversely, the control group had a higher frequency
of satisfactory and unsatisfactory results compared to the main

Puc. 5 lNpumereHue ALL/T
Fig. 5 Application of DDS
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Tabauya 4 Yacmoma npumeHeHuUs 0meo0AWUX WUH 8 OCHOBHOU
epynne (n, %)

_ n % n % n %
<3

Table 4 Frequency of use of abduction splints in the main
group (n, %)

17 16.2 5 4.8 22 21.0
4-6 27 25.7 14 13.4 41 39.0
7-9 17 16.2 9 8.5 26 24.8
10-12 7 6.7 9 8.5 16 15.2
Wtoro/Total 68 64.8 37 35.2 105 100.0
Tabauya 5 basnnbHaAsA oueHKa pesynbmamos nevyeHus BB Table 5 Assessment of CHD treatment outcomes
6 8o3pacme 0o 3 mecAues in infants up to 3 months old
papauma npusHakos Bbannbi
Gradation of characteristics Points
Het ykopouenusa/No shortening 20
YKOpOUYeHne KOHEeYHOCTH flo1cm/Uptolcm >
Limb shortenin 1-2.cm/1-2 cm 3
& 2-3 cm/2-3 cm 2
Bonee 3 cm/>3 cm 1
CVna MbIL 5 6annos/ 5 points 10
Muscle str:ngth 3-4 6anna/3-4 points 3
MeHee 3 6annos/Less than 3 points 1
Tun IAun I6/Type | Aand | B 20
PesynbTaThl Y3U Tun Il nllA/Type Il and Il A 10
Graf’s ultrasound hip type Tun 1IB n 11B/Type lIBand II C 5
PEyp Tun 111, 1A v 111B/Type 1L, 11l A and 11 B 2
Tun IV/Type IV 1
. = Het/No 20
COHTpaKTypa fthe H) YmepeHHas/Moderate 5
SIEELE G IE BblipaxkeHHasn/Expressed 1
dYHKLMA KOHEYHOCTM He HapylweHa/Limb function is not impaired 20
DYHKLMOHANbHAA NPUFOAHOCTb KOHeuHocTn  PYHKLMA KOHEYHOCTM HapyweHa yacTudHo/Limb function is partially impaired 10
Functional impairment of the limb DYHKUMA KOHEYHOCTU NONHOCTBIO HapylweHa/Limb function is completely 5
impaired
. He Hyskgaetcs B ganbHeiwem neyermmn/Does not require further treatment 10
HeobxopanmocTb AanbHelLero feveHna
HyskpoaeTca B KpaTkoBpemeHHOM niedeHnmn/Needs short-term treatment 5
The need for further treatment
Hy:xpaetca B anmtensHom neyenun/Needs long-term treatment 1
Cymma 6annos B Hopme/Maximum score 100

rpaduun. NMpryém npruopuTeTHOE 3Ha4YeHue oTAAETCA AaHHbIM Y3U no
CpaBHEHUIO C peHTreHorpadumeli (Tabn. 6).

Mpw oLeHKe pe3ynbTaToB nedeHus BBE y aeteii B Bo3pacte 7-9
MECALLEB TaK}Ke BKNtOYEHbI pe3ysbTaTbl Y3U 1 peHTreHorpaduu, Ho, B
OT/IYMeE OT NPeApIAYLLEN WKabl, NPUOPUTET OTAABANCA pe3yibTaTam
peHTreHorpadunyeckoro meToga uccnenosanus (tabn. 7).

HakoHel, B 6an/bHOM OLEHKe pe3ynbTaTos ieyeHns BBE B BO3-
pacte 10-12 mecAueB aKLEHT AeNanca ToNbKO Ha AaHHble PEHTIeHo-
nornyeckoro metoaa (Tabn. 8).

Haubonbwas cymma 6annos, Kotopas Habnogaetcs B Hopme,
coctasnseT 100. Mpu cymme 6annos cebiwe 90 pesynbraThbl oOLe-
HMBA/MIUCb KaK «xopolume», npu cymme 6annos 81-90 — Kak «yao08-
NeTBOpUTE/IbHBIE» M NpPKU cymme 6annos HuKe 80 — Kak «HeyaoB-
NeTBOpUTENbHbIEY. Pe3ynbtatbl C NPUMEHEHUEM STUX KPUTEPUEB U
BbILLEOMMUCAHHbIX 6aNNbHbIX WKaA NpeAcTaBieHbl B Tabn. 9.

Kak BngHo v3 1abn. 9, npu cpaBHUTENbHOM aHan3e pesy/ibTa-
TOB IEYEHNA B OCHOBHOW rpynne yAenbHbl BEC XOPOLLMX Pe3y/IbTaToB
CTaTUCTMYECKM 3HAUMMO Obli BoNblie MO CPAaBHEHMIO C KOHTPO/b-
HoW rpynnoii (cooteeTcTBeHHO 74,3% u 21,8%, p<0,05). Hanpotus,
B KOHTPONbHOW rpynne npeobiafana YactoTa yA0BNETBOPUTENbHbIX
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group (55.4% and 22.8%, respectively, in the control group, and
18.1% and 7.6%, respectively, in the main group, p<0.05).

Table 10 provides a comprehensive comparative analysis of
treatment outcomes for seven key indicators in both groups.

Table 10 shows that the treatment results of CHD were
significantly better in the main group compared to the control
group, where traditional abduction splints were used.

Studies have established that the success of DS treatment
in children under one year of age depends on the timing of its
initiation. If treatment is started within a month of diagnosis, a
cure occurs in 100% of cases. If started between one and three
months, the success rate is 80%. If started over six months to a
year, the success rate drops to 50% [7, 16], and aseptic necrosis
occurs in 6% to 70% of cases [9]. Unsatisfactory results occur in
up to 11% of cases [7]. The proportion of favorable results in our
study was 92.3%, which exceeds the literature data.

These results show that the treatment of CHD in children
under one year of age with DS is superior to traditional abduction
splints and literature data. Traditional abduction splints should
be limited to use up to 9 months of age, except for the Vilensky
splint, which can be used for treating subluxations. DS can be
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Tabnuya 6 banneHas oueHKa peynemamos neyeHus BBb e
go3pacme 4-6 mecAaues

Table 6 Assessment of CHD treatment results for infants
aged 4-6 months

Bannbi
Points
HeT ykopoueHua/No shortening 10
YKopoueHune Oo1cm/Uptolcm 5
Limb shortening 1-2 cm/1-2 cm 3
2-3 cm/2-3 cm 2
Bonee 3 cm/>3 cm 1
Cuna mbiu, 5 6annos/5 points 10
Muscle strength 3-4 6anna/3-4 points 3
MeHee 3 6annos/Less than 3 points 1
Tun IAw IB/Type | Aand | B 20
PesynbTaThl Y3 Tun lln lIA/Type Il and Il A 10
Graf’s ultrasound hip type Tun lIBn 1B/ Type I Band Il C 5
Tun lIl, HA n 11IB/ Type lI, Il A and 11l B 2
Tun IV/Type IV 1
loN0BKa LeHTprpoBaHa Bo BnaauHy/The head is centered in the cavity 10
Pe3yl'I.bTaTbI peHTreHorpadumn Moasbisux/Subluxation 3
Severity of CHD based on X-ray results ) 1
Het/No 10
KonTpaktypa TbC YmepeHHas/Moderate 5
Contracture of the HJ
BblparkeHHasn/Expressed 1
AcenTU4eCcKMin HEKPO3 e 10
. . Be3 pedopmaumm ronoskn/No head deformation 3
Aseptic necrosis . .
C umnpeccnoHHbIM nepesomom/With impression fracture 1
dYHKLMA KOHEYHOCTU He HapyweHa/Limb function is not impaired 10
®YHKUMOHANbHAA NPUTOAHOCTb KOHEYHOCTM  PYHKLMA KOHEYHOCTM HapyweHa YactuyHo/Limb function is partially impaired 5
Functional impairment of the limb dYHKLMA KOHEYHOCTU NOSHOCTbIO HapyleHa/Limb function is completely 1
impaired
Het/No 10
OcTaTouYHble ABNEHMUA MopasbiBux/Subluxation 5
Residual hip dysplasia MoaBbiBMX M aedopmaLma NPOKCUManbHOro otaena begpa 1
Subluxation and deformity of the proximal femur
. He Hy:kgaetcs B fanbHeiwem neyeHnm/Does not require further treatment 10
HeobxopMmocTs panbHeidlero nevenma HyaaeTca B KpaTkoBpemeHHOM nevyeHnmn/Needs short-term treatment 5
Need for further treatment Hyapaetca B giimtenbHom nedeHnn/Needs long-term treatment 1
Cymma 6annos B Hopme/Maximum score 100

N HEYLOBNETBOPUTE/bHbIX PE3Y/IbTAaTOB MO CPABHEHMIO C OCHOBHOM
rPynnoi (B KOHTPO/MbHOM rpynne cooTBeTcTBeHHO 55,4% u 22,8%, B
OCHOBHOM — COOTBETCTBEHHO 18,1% 1 7,6%, p<0,05).

O6006LEHHBIN CPaBHUTENbHbIN aHANM3 PE3yNbTAaTOB JieYeHun
no 7 KNOYEBbIM MOKA3aTeNAM B FPynnax CPaBHEHWA NPEACTAB/EH B
Tabn. 10.

Kak BMAHO M3 npescTaBieHHbIX B Tabn. 10 AaHHbIX, pe3y/ibTa-
Tbl Nevenms LU B OCHOBHOM rpynne no BCeM BbilenpuUBEAEHHbIM
MOKa3aTeNAM OKa3a/IMCb 3HAYUTEIbHO NlyyLLe MO CPABHEHWIO C KOH-
TPONBLHOW TPYNMOWA, rae NPUMEHANUCH TPAAULMOHHO UCNONb3yemble
0TBOAALLME LUKHBI.

Mo AaHHbIM AUTEPaTYpPbl YCTAaHOB/EHA 3aBUCMMOCTb JIEYEHUA
[eTel [0 OAHOTO roga OT CPOKOB €70 Hayana: NMpu YCTaHOBAEHWUMN Au-
arHo3a v nevyeHny 4o OAHOro MecAla u3neveHune Hactynaet B 100%,
OT O4HOro [0 TPéx mecaues — B 80%, CBbile WeCTM MeCcALEB A0 OA-
Horo roga — B 50% cnyyaes [7, 16], pa3BuTie acenTUYecKoro HeKpo3a
BCTpeyaeTca oT 6% A0 70% HabntogeHuii [9], yactoTa HeyL0BNETBOPK-
Te/IbHbIX MUCXOL0B cocTaBnAeT Ao 11% [7]. B Hawem maTepuane yaenb-
HbIli BEC NONOMKUTE/bHBIX PE3yNbTaToB cocTasun 92,3%, YTo NpeBbi-
LUAEeT IMTepaTypHble AaHHbIE.

used in children older than nine months, but priority should be
given to DS. Conventional DS can be used before treatment with
DDS or other closed treatment methods to prepare the soft tis-
sues. The success of DS treatment is due to several factors, such
as the preservation of movements in the hip joint, self-rehabil-
itation by patients due to the use of an adjustable elastic angu-
lar spacer, self-regulation of the tone of hip adductors, favorable
conditions for maintaining the blood supply to the joint elements,
and relatively low decompression of the femoral head during the
hip abduction into the HJ. Dynamic fixation helps minimize the
adverse effects of the "mutual burden" syndrome on the femoral
head, leading to positive results. In contrast, rigid fixation, which
occurs when using traditional abduction splints, maximizes the
adverse effects of the "mutual burden" syndrome, leading to a
higher proportion of negative results. DS can be used in children
older than nine months, but priority should be given to the use
of DS. Conventional DS in this age period, to prepare soft tissues,
can be used before treatment of DS or before performing other
closed treatment methods. The key factors that significantly in-
fluenced these results were the constant preservation of move-
ments in the HJ, "self-rehabilitation" by patients due to the use
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Tabnuya 7 bannbHas oyeHKa pesynsmamos neyeHus BBb
g 8o3pacme 7-9 mecAues

Table 7 Assessment of CHD treatment results for infants

MpusHakn
Signs

YKopoueHune
Limb shortening

Cnna mbliwy,
Muscle strength

PesynbTatbl Y3U
Graf’s ultrasound hip type

Pe3ynbratbl peHTreHorpadun

Severity of CHD based on X-ray results

KoHTpakTtypa TBC
Contracture of the HJ

AcenTuyeckuii HeKpo3
Aseptic necrosis

aged 7-9 months
lpapauua npusHakos bannbi
Gradation of characteristics Points
Het ykopoueHnus/ No shortening 10
Oo1cm/Uptolcm 5
1-2 cm/1-2 cm 3
2-3cm/2-3 cm 2
Bonee 3 cm/>3 cm 1
5 6ann08/5 points 10
3-4 6anna/3-4 points 3
MeHee 3 6annos/Less than 3 points 1
Tun IAun IB/Type | Aand | B 10
Tun 1l n 1A/ Type lland Il A 10
Tun 1IBn 1B/ Type I Band Il C 5
Tun I, NA n 111B/Type lII, Il A and 11l B 2
Tun IV/Type IV 1
fo10BKa LeHTpUpoBaHa Bo BnaauHy/The head is centered in the cavity 20
Moasbimx/Subluxation 3
BbiBux/Dislocation 1
Het/No 10
YmepenHan/Moderate 5
BblpaxkeHHasn/Severe 1
Het/No 10
bes pepopmauun ronoskn/No head deformation 3
C umnpeccrnoHHbIM nepenomom/With impression fracture 1
DYHKUMA KOHEYHOCTU He HapyweHa/Limb function is not impaired 10

dYHKLUMOHaNbHAA NPUrOAHOCTb KOHEYHOCTM  DYHKUMA KOHEYHOCTM HapylueHa YacTuyHo/Limb function is partially impaired 5
Functional impairment of the limb ®YHKLMA KOHEYHOCTU NOMHOCTbIO HapywweHa/Limb function is completely 1

impaired

Het/No 10
OcTaTo4YHble ABNEHUA MoasbiBMx/Subluxation 5
Residual hip dysplasia MoagbiBMx U Aedopmauma NpokcMmanbHoro otaena/Subluxation and 1

proximal deformity

. He Hy»kpaetca B ganbHenwem nedeHmm/Does not require further treatment 10

HeobxoaMmMocCTb AanbHeNLWero ne4eHuns

Hykpaaetca B KpaTkoBpemeHHoM neveHnn/Needs short-term treatment 5
The need for further treatment

Hyskpaetca B anntensHom nedeHmun/Needs long-term treatment 1
Cymma 6annos B Hopme/Maximum score 100

Takum 06pas3om, pesynbTaTbl NPOBEAEHHOMO WCCNEL0BaHMA
BbIIBU/IM 3HAYNTE/IbHOE NPEUMYLLECTBO IEYEHUA PAacCMaTPUBAEMOW
naTonorMmn y getei Ao ogHoro roga Al no cpaBHeHUtO ¢ pesynbTa-
TaMM IeYeHMA Kak 0BLLENPUHATBIMM OTBOAALLMMM LUMHAMM, TaK U MO
CPaBHEHUIO C INTEPATYPHbIMM AaHHbIMU. OHUM TaKKe CBUAETENbCTBY-
0T O TOM, YTO PAHMLbI NPUMEHEHUA TPAANLUMOHHO UCMOb3YEeMBbIX
OTBOAALLMX LIWH NPU PAacCMATPMBAEMOM NATONOMMK LONKHbI OrPaHu-
YUTLCA 9-MeCAYHbIM BO3PACTOM 33 UCKIOYEHNEM NPUMEHEHUA LWKHBI
BuneHckoro npu neyeHnu noasbisuxos. LU moryT npumeHATbCA y
feTel cTapwe 9 MecAueB, HO NMPUOPUTET HYXKHO OTZaBaTb NpUme-
Henuto ALUA. O6biyHble LU B 3TOM BO3pacTHOM Mepuozae, € Lenbto
MOLTOTOBKM MATKMX TKAHeW, MOFyT NMPUMEHATbCA Nepes, NedeHnem
OWA van nepep, BbINONHEHUEM APYrMX 3aKPbITbIX METOLOB /eye-
HuA. KntoyeBbiMM GaKTOpamm, KOTOpble CyLLECTBEHHO MOBAMAAM HA
3TV pe3y/bTaTbl, ABUAUCH NOCTOSHHOE COXpaHeHWe AsuKeHuii B TEC,
nposefeHWe «camopeabunutaumm» GoAbHbBIMM M3-3a NPUMEHEHUA
Perynvpyemo ynpyroi yrnoBoi pacnopku B KOHCTpYKUmm AL, Bos-
MOHOCTb A/ CaMOperyasaLmm ToHyca affyKTopos 6eapa, cosgaHve
61aronpUATHBIX YCNOBUI AN19 COXPAHEHWSA KPOBOCHAOXEHMA 3/1eMeH-
TOB CYCTaBa ¥ OTHOCWUTENbHO HU3KAA AEKOMMPEeccUa ronoBku beapa

52

of an adjustable elastic angular spacer in the design of the HJ, the
possibility of self-regulation of the tone of the hip adductors, the
creation of favorable conditions for maintaining the blood supply
to the joint structures and relatively low decompression of the
femoral head during the hip abduction into the HJ. Under dynam-
ic fixation conditions, these factors help minimize the negative
manifestations of the "mutual burden" syndrome on the femoral
head, ultimately leading to favorable results. On the contrary, in
conditions of rigid fixation, which occurs when using traditional
abduction splints, these factors contribute to the maximum neg-
ative manifestation of the “mutual burden” syndrome, ultimately
leading to a higher proportion of adverse effects.

CONCLUSION

Unlike traditional abduction splints, the DS treatment sig-
nificantly reduces specific complications. The effectiveness rate
of CHD reduction using DS is also considerably higher compared
to conventional approaches. The traditional methods are relative-
ly ineffective, leading to a statistically significant increase in the
proportion of subsequent use of closed reduction and functional
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Tabnauya 8 bannbHas oUeHKa pesynbmamos neyeHus BBb

8 8o3pacme 7-12 mecayes

Xoabba
Walking

YKopoueHue
Limb shortening

Cuna mbiwy,
Muscle strength

KoHTpakTtypa TbC
Contracture of the HJ

AcenTu4ecKnin Hekpo3
Aseptic necrosis

®YHKUMOHANbHASA NPUTOAHOCTL KOHEYHOCTU
Functional impairment of the limb

OcTaTouHble ABneHUs
Residual hip dysplasia

LleHTpaums ronoskn 6eapeHHON KocTu
Femoral head alignment

HeobxoAMMOoCTb Aa/ibHeNLwero neyeHns
Need for further treatment

Table 8 Assessment of CHD treatment results for infants

aged 7-12 months
Points

He HapyweHa uam ewgé He Hadvan xoanTb/Not impaired or has not yet started 10
walking
YmeperHasn xpomoTa/Moderate lameness 5
BbipaskeHHas xpomota/Severe lameness 3
He xoauT (nocneacteuna 3abonesanHus)/Unable to walk (as a consequence of 1
the disease)
Het ykopoueHus/No shortening 10
o 1cm/Uptolcm 5
1-2 cm/1-2 cm 3
2-3 cm/2-3 cm 2
Bonee 5 cm/>5 cm 1
Bonee 4 6annos/More than 4 points 10
3-4 6anna/3-4 points 5
MeHee 3 6annos/Less than 3 points 1
Het/No 10
YmeperHan/Moderate 5
BblpaskeHHas/Severe 1
Het/No 10
be3 gedopmaumn ronoskm/No head deformation 3
C mnpeccroHHbIM nepenomom/With impression fracture 1
dYHKLUMA KOHEYHOCTM He HapylweHa/Limb function is not impaired 10
®YHKUMA KOHEYHOCTM HapyLueHa YacTuyHo/Limb function is partially impaired 5
®YHKLMA KOHEYHOCTM NOAHOCTLIO HapylweHa/Limb function is completely 1
impaired
Het/No 10
MoasbiBux/Subluxation 5
MoagbiBux U Aedopmauma NpokcMmanbHoro otaena/Subluxation and 1
proximal deformity
LleHTpupoBaHa Bo BnaauHe/Centered in the cavity 20
MoagbiBux/Subluxation 3
BbiBux/Dislocation 1
He Hyskpoaetcs B AanbHeiwem nevermmn/Does not require further treatment 10
HyskpaeTca B KpaTkoBpemeHHOM siedeHnmn/Needs short-term treatment 5
Hyxaaetca B8 anmtenbHom nedeHnn/Needs long-term treatment 1

100

Cymma 6annos/Maximum score

B npoLiecce otBeaeHun begpa B TEC. ITM daKTopbI B YCA0BUAX ANHA-
MMYECKOM GUKCaLMM B COBOKYMHOCTM CMOCOBCTBYHOT MUHUMMU3ALLUK
HeraTMBHbIX NPOABAEHUIA CUHAPOMA «B3aMMHOIO OTATOLLEHMA» Ha ro-
NoBKy 6e4pa, YTO Ha KOHEYHOM 3Tane NPUBOAUT K NONOKUTENLHOMY
pesynbTaty. HanpoTumB, B YCNIOBUAX KECTKOM GUKCaALMM, KOTOPas UMe-
€T MECTO NMpy NPUMEHEHUM TPAANLMOHHO UCMO/b3YEMbIX OTBOAALLMX
LUMH, 3T aKTOPbl B COBOKYMHOCTM CMOCODCTBYHOT MaKCMManbHOMY
HeraTMBHOMY NPOABIEHNIO CUHAPOMA «B3AUMHOTO OTATOLLLEHWAY, YTO
B KOHEYHOM 3Tarne NpuUBOAMT K 6osiee BbICOKOMY YA€ bHOMY BECY OT-
pyLaTeNbHbIX PE3y/bTaToB.

3AK/NOYEHUE

JleyeHwe paspaboTaHHbiMK L cnocobcTBOBaNO CTaTUCTUHECKM
3HAYMMOMY CHUNKEHMIO CNEeLMPUUYECKMX OCIOKHEHMI NO CPAaBHEHUIO
C NPUMeHEeHMEeM TPAAMLMOHHO UCNO/b3YEMbIX B HaLLei CTpaHe 0TBO-
AAWKMX WuH. Yactota adpdeKTMBHOCTU BnpasneHnsa BBE ¢ nomoLubio
[LL cTaTUCTUYECKM 3HAUMMO BbiLLE MO CPABHEHUIO C TPAAWLMOHHBIMM
nogxogamu. Mpu nocneaHux, BBUAY UX OTHOCUTENBHOMN Mano3dpdek-
TUBHOCTW, MMeeT MecTo 6oee BbICOKUIA CTaTUCTUYECKMU 3HAUMMBbI

treatment compared to the main group. Using DS significantly re-
duces the duration of treatment compared to traditional splints.
Furthermore, an inverse relationship between the duration of
treatment and the age of patients is evident, especially in the
control group. Objective-scoring quantitative research methods
reveal a statistically significant predominance of good results and
a decrease in unsatisfactory results when using DS compared to
traditional approaches.
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Tabnuya 9 Pesynsmamel neyeHus e epynnax (n, %)

Table 9 Treatment outcomes in comparison groups (n, %)

Xopowwnit/Good 78 74.3
YaoenetsopuTtesbHbIii/Satisfactory 19 18.1
HeynosnetsoputensHblii/Unsatisfactory 8 7.6

Wtoro/Total 105 100.0

Tabauya 10 O606WéHHbIU cpasHUMEsbHbLIU aHAU3
pPe3yibmamos sie4eHus 8 2pynnax

AcenTnYecKnin HeKpo3

22 21.8 <0.05 48.6
56 55.4 <0.05 75 36.4
23 22.8 <0.05 31 15.0
101 100.0 206 100.0

Table 10 Generalized comparative analysis of
treatment outcomes in groups

Aseptic necrosis

OcCnoXKHeHuA
Complications

KoHTpakTypa/Contracture
OcTaTo4Hble ABNEHUA

Residual effects

B uenom/Generally
[o 3 mec./Up to 3 months
4-6 mec./4-6 months
7-9 mec./7-9 months
10-12 mec./10-12 months
3aKpbITOe BripasneHune

3pdEKTMBHOCTb BNPaBAEHNUA WUHAMMU
Efficacy of splints in CHD reduction

Closed reduction

dyHKuMoHanbHoe/Functional

MwuoTomus agayktopos/
Adductor myotomy

OTKpbITOE BrpaBneHune

YacToTa nocneayowmx MeTog0Bs neyeHuns
Frequency subsequent treatment methods

Open reduction

[o 3 mec./Up to 3 months
4-6 mec./4-6 months
7-9 mec./7-9 months

10-12 mec./10-12 months

B uenom/Generally

Mo paHHbIM Y31
According to ultrasound data

Mo paHHbIM peHTreHorpadpum

MpPOAOMKNUTENLHOCTL BNPaBAEHUA
WwKrHamu (B mec.), Mtm

Duration of reduction by splints (months),
M+m

3 deKTUBHOCTb eYeHmUa
Efficiency of treatment

According to X-ray data

Xopowwii/Good
YnosnetsopuTenbHbiit/Satisfactory
HeyposnetBopuTebHbIN/

Pe3ynbrat neveHuns
Treatment outcomes

OcHoBHas KoHTponbHas
Main Control
1.9% 15.8% <0.001
3.8% 18.8% <0.001
4.7% 14.9% <0.05
92.4% 77.2% <0.01
100.0% 100.0%
92.7% 77.8% >0.05
92.3% 82.5% >0.05
81.3% 30.8% <0.01
1.9% 7.9% <0.05
2.9% 9.9% <0.05
1.9% 3.0% >0.05
1.0% 2.0% >0.05
3.1+0.3 4.810.4 <0.001*
4.2+0.4 5.1+0.2 <0.01*
5.3+0.6 6.2+0.4 <0.05*
6.2+0.4 7.110.4 <0.01*
4.740.3 5.810.2 <0.001*
98.4% 88.2% >0.05
92.5% 81.3% >0.05
74.3% 21.8% <0.001
18.1% 55.4% <0.001
7.6% 22.8% <0.01

Unsatisfactory
MprMeyaHme: p — CTaTUCTMYECKAA 3HAUMMOCTb Pa3/INYMA NoKasaTenei Mexay rpynnamu, oueHeHHas no kputepuio X%, * — no U-kputepuio MaHHa-YUTHM

Note: p — statistical significance of the difference in indicators between groups, according to chi-square (x?) criterion, * —

YZENbHbIN BEC NOC/TEAYIOWETO NPUMEHEHUA 3aKPLITOTO BMPaBIEHMUSA
1 GYHKLMOHANbHOTO JIeYEHWUS MO CPABHEHUIO C OCHOBHOM rpynmoMn.
Npu npumeHennn [l oTMeYaeTca CTaTUCTUYECKM 3HAYMMOE YMEHb-
LIEHWe NPOAOIKUTENBHOCTU JIEYEHUA MO CPABHEHMIO C MPUMEHEHN-
eM TPaAMUMOHHBIX WKH. TaKkKe ycTaHOB/ieHa obpaTHO nponopuy-
OHa/IbHaA 3aBUCHMOCTb MPOAO/IKUTENBHOCTU JIEYEHUS OT BO3pacTa

by the Mann-Whitney U test

60nbHbIX, KOTOpas bblna Hanbonee BbipaXkeHa B KOHTPO/IbHOW Tpyn-
ne. PesynbTaTbl 1e4EHUS, OLLEHEHHbIE C MPUMEHEHWEM OBBEKTUBHbIX
6a11bHbBIX KOMYECTBEHHBIX METOL,0B UCC/IEA0BAHUSA, BbIABUAN CTATH-
CTMYECKM 3HAYMMOe NpeobnaiaHne XOPOLLMX U YMEHbLIEHWE Heya0B-
NIeTBOPUTE/IbHBIX Pe3y/IbTaToB Npu NpumeHeHum ALL no cpaBHeHUto ¢
TPaAULMOHHBIMU NOAXOAAMM.
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