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Abstract

Introduction. Legg-Calve-Perthes disease is an idiopathic aseptic avascular osteonecrosis of the epiphysis of the
femoral bone head. The age of diagnosis of the disease is usually between 4 and 12 years-old age, with an average of 6
years-old age. The course and prognosis of Perthes disease is difficult to predict. The prognosis of the disease depends on
the age of the child, on the site of damage to the epiphysis of the femoral head, on the level of the destroyed height of the
lateral column of the pineal gland.

Materials and methods. The study design is a prospective controlled clinical trial. From 2018 to 2022, 10 children with
Legg-Calve-Perthes disease were operated. Under general anesthesia, the patient underwent hardware unloading of the hip
joint under X-ray control. The age of the patients ranged from 7 to 11 years-old, 9 cases were boys, 1 case was a girl and all
cases were one-sided. The duration of treatment in the device ranged from 28 to 39 days. Radiologically, the severity of the
disease and the indications for surgery were set according to the classifications of Salter-Thomson and Catterall.

Results The follow-up period ranged from 6 months to 4 years, with an average of 2 years. A total of 10 patients (9 boys
and 1 girl) were enrolled in this study. The median age at symptom onset was 8.3 years-old (range 7-11 years-old) and the
median age of having surgery was 9.1 years-old (range 7-11 years-old). Five cases are right-sided hip lesions, the remaining
five are left-sided hip lesions. In the present study, there was not a single case of bilateral hip lesion. At the time of surgery,
two patients had 2nd stage of the disease, eight patients had 3rd stage of the disease (20% in the second stage of the
disease, 80% in the third stage). Distraction was performed over an average of 14 days (range 10-17 days). The median
duration of AEF wearing was 30.6 days (range 28-39 days).

Conclusions. Hardware unloading of the hip joint is currently a promising treatment for Legg-Calve-Perthes disease,
which has a future. This method of treatment has advantages such as simplicity of technique, minimal complication rate,
short period of hospitalization, correction of shortening, since it increases the length of the limb, shorten the recovery time of
the femoral head. Providing radiographic sphericity of the femoral head improves the range of motion of the hip joint.

Key words: Legg-Calve-Perthes disease, hardware unloading, epiphyseal index, Modified Harris Hip score, Stulberg
classification.
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ronoBku BegpeHHoi kocTn. Bo3pacT nocTaHoBKM AnarHo3a 3aboneBaHust 06bIuHO cocTaenseT oT 4 fo 12 neT, cpeaHem B 6
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net. TeyeHne n nporHo3 HonesHu MepTeca Tsxeno npeackasats. [porHo3 3aboneBaHus 3aBuCKT OT Bo3pacTa pebeHka, oT
yyacTka nopaxeHus anudusa ronosku 6eapa, T YpoBHS paspyLLEHHO BbICOTbI NaTepanbHoro ctonba anugusa.

Matepuanbi u MeTogbl. [I13aitHOM 1CCrIef0BaHNs SBNSETCS NPOCTEKTUBHOE KOHTPONMPYEMOE KITMHUYECKOE MCCreaoBaHue.
C 2018 roga no 2022 rog B 66110 npoonepupoBaHo 10 geten ¢ 3abonesanuem Jlerr-Kanbse- Mepteca. B ycnosusx obiuei
aHEeCTe3WM MaUMeHTy BbINOMNHANCA annapatHas pasrpy3ka Ta3obefpeHHOro CycTaBa NOA PEHTTEHOMOTMYECKMM KOHTPOMEM.
Bospact nmauueHToB BapbupoBancd oT 7 go 11 net, 9 cnyyaeB Marnbuuki, 1 cnyyaii OeBouka M Bce cryvau Obinn
OOHOCTOPOHHUMU. [TPOOMKNTENBHOCTL NIEYEHNs! B annapare BapbupoBanochk oT 28 1o 39 aHel. PeHTreHonormyeckn TsHxeCTb
3aboreBaHus 1 MokasaHus K onepaLmy BiCTaBnsanm no knaccudmkaumsm Contepa-TomcoHa v Kattepanna.

PesynbTatbl. [epuog HabnopeHns coctaensan ot 6 Mecsues [0 4 neT, B cpeaHeM 2 rofa. B obiein cnoxHocti B 310
nccregosanue Obinu BkMtodeHsl 10 nauweHToB (9 manmbunkoB n 1 gesoyka). CpefHWin BO3pacT Ha MOMEHT MOSIBIEHUS
cumnToMoB coctasnsn 8,3 ropa (awnanasoH 7-11 neT), a cpegHWA BO3pacT Ha MOMEHT onepauwu coctaensn 9,1 net
(omanasoH 7-11 nert). [aTb cnyyYaeB NpaBOCTOPOHHEE NOpaXeHWe Ta300edpeHHOro CycTaBa, OCTanbHble MATb -
NEBOCTOPOHHEE MopaxeHue Ta30b6edpeHHOro cyctaBa. B HacTosem uccrnefoBaHun He 6bino HW OJHOMO Criyvast C
ABYCTOPOHHUM NOpaxeHueM Ta3obefpeHHOro cyctaBa. Ha MOMEHT onepauuu y [BOMX MauueHToB Oblno 2 CTeneHb
3aboneBaHusi, y BocbMepbIX 3 cTagus 3abonesaHus (20% Ha BTOpoW ctaguu 3abonesaHus, 80% Ha TpeTei cTagum).
[ucTpakums npoBogmnack B cpegHeM B TedeHue 14 gHeir (amanasoH 10-17 gHen). CpefHss NPOJOMKUTENBHOCTb HOLEHMS
AB® cocrasuna 30,6 gHel (auanasoH 28-39 gHei).

BoiBogbl. AnnapatHas pasrpy3ka Ta300epeHHOro CycTaBa B HACTOsILLEE BPeMs SBNSETCS NepPCrnekTUBHLIM METOLOM
neyeHus 6onesHu Jlerra- Kanbee- Mepteca, y kOTOporo ectb byayliee. 3TOT METOA NEYEeHUs UMEET NpeuMyLLEecTBa, kak
NpOCTOTa TEXHWUKW, MUHUMaNbHAs 4acToTa OCMOXHEHWUH, KOPOTKAA NEPWOS rOCMUTanM3aLmMmu, KOPPEKUMS YKOPOUEHUS,
MOCKONbKY OHO YBENWYMBAET [OJIMHY KOHEYHOCTW, COKpPaTUT CPOKM BOCCTaHOBNeHust ronoeku Oegpa. Obecneunsas
peHTreHorpadnyeckyto chepu4HOCTb ronoBki GepeHHON KOCTM yyYllaeT AuanasoH ABIKeHUs Ta3o0epeHHOro cycTaBa.

Knroyeenie cnoea: 6onesHb Jlecea-Kanbge-llepmeca, annapamnas pa3apyska, anucpusapHbili uHoexc, Modified Harris
Hip score, knaccugpukayus no Stulberg.
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Kipicne. flerr-Kanbse-leptec aypybl — byn xambac cyiieriHiH 6acbliHblH, 3NMU3IHIH, MOUoNaTUAMbIK acenTukanblk
aBaCKyNsprblK 0CTEOHEKPO3bl. [luarHo3 HerisiHeH 4-TeH 12 peiiHri xacTa, kebiHece 6 xacTa Konbinagbl. AypyablH afbiMbl
MeH 6omkambl GanaHbIH XacbiHa, xambac cyiieri 6acbiHbIH 3NMQU3iHIH 3aKbIMAaHFaH alMarbiHa XaHe anudu3giH, Gyiiip
GaraHbIHbIH, BuiKTiriHiH 6y3biny AeHreiliHe BannaHbICTbI.

Martepuangap MeH agictep. 3epTTey Au3aliHbl NPOCNEKTVBTI GaKbiNaHaTbIH KNWHUKANLIK 3epTTey 6onbin Tabbinagbl.
2018-2022 binpap apanbifbiHga Jlerr-Kanbse-Meptec aypybimeH 10 Ganara ota acangbl. Kanmbl aHecTesus
KaFfanblHa nauueHTke xambac OyblHbIH peHTreH GakbinaybiMeH annapatTblK KeHiNAeTy XKyprisingi. MauneHTTepaiH
Xacbl 7-geH 11 xacka aetiH, 9 yn xoHe 1 kbi3 6ongpl, 6apnbik xaraaiinap OipxakTtel 6ongsl. Annapatta emaey Y3aKTbifbl
28-meH 39 kyHre geniH esrepgi. AypyablH, aybIpribifbiH XaHe onepaLus KepceTKilUTepiH peHTreH apKolnbl Salter-Thompson
xoaHe Catterall knaccudukaumsnapbl 60MbIHLIA aHbIKTaab!.

Hatnxenep. bakbinay keseHi 6 aingaH 4 xbinFa AeriH, opTa ecenneH 2 xbinabl Kypaabl. 3eptreyre 10 nauneHT (9 yn
XoHe 1 Kbi3) eHriingi. CumnTomaapasiH nanaa bonFaH caTiHaeri opTawa xac 8,3 xactbl (7-11 xac), an oTa xacanfaH
coTTeri opTawa xac 9,1 xactbl (7-11 xac) kypagpl. bec xargaiaga oH, xak xambac OybiHbl, KanFaH beceyiHae Con xak
xambac OybiHbl 3aKbIMaangsl. 3epTTeyae eKi KakTbl 3aKpIMAany Xargannapsl TipkenreH oK. OTa KesiHae eki naumeHTTe
aypyablH 2 caTbiChl, Ceri3 naumeHTTe 3 caTbichl aHbikTangbl (20% — 2-catbl, 80% — 3-catbl). OpTalua ANCTpaKuns Ke3eH;
14 kyH (10-17 kyH), an annapaTTbl kuio y3akTbiFbl opTa ecenneH 30,6 kyH (28-39 kyH) 6onabi.

KopbITbIHab!. XKambac OybiHbIH annapaTTbIK XeHinaeTy kasipri yaksitta Jlerr-Kanbee-eptec aypybiH emaeyaiH bonatuars
30p apici 6onbin Tabbinadbl. byn 8AiCTiH, TEXHUKACIHBIH, KapanambIMabIrblFbl, acKbiHyNapablH, MAHUMArb! XUinir, Kbicka
aypyxaHaga 6ony keseHi, asikKTblH, Y3blHObIFbIH @pTTbipa OTbIPbIM, KbICKAPYAb! TY3eTy CUSKTbI apTblKLWbINbIKTaps! 6ap. Xambac
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GacblHbIH, KarnmblHa Keny yakbITbiH KbiCKApTafbl XeHE PeHTreHororusrblk Typae anudins 6acbiHbiH, cdeparblk hopMachiH
caKTay[bl KamTamachl3 eTefj, 6y xambac BybIHbIHbIH KO3FambIC AMana3oHbIH XaKcapTapbl.
Tytindi ce3dep: J/lezce-Kansge-lepmec aypybi, annapammsik xeHindemy, anugusapssik uHdekc, Modified Harris.

[faliekce3 ywin:

Tykmuega H.A., HocaHos B.A., XyHycos E.T., A6Oynsaxabos .M. Jlerr-KanbBe-leptec aypyblHbiH XUPYPTrUSASbIK
eMi // Foinbim xaHe [eHcaynblk. 2025. T.27 (3), b. 135-142. doi: 10.34689/SH.2025.27.3.015

Introduction

Legg-Calve-Perthes disease is an idiopathic aseptic
avascular osteonecrosis of the epiphysis of the femoral head
[1]. The age of diagnosis of the disease is usually between 4
and 12 years-old age, with an average of 6 years-old age. The
course and prognosis of Perthes disease is difficult to predict.
The prognosis of the disease depends on the age of the child,
on the site of the lesion of the epiphysis of the femoral head, on
the level of the destroyed height of the lateral column of the
pineal gland [2]. The prognosis of the disease assesses the
sphericity of the femoral head and the congruence of the hip
joint, the height of the lateral column of the epiphysis, that is,
the height of the femoral head and the range of motion of the
hip joint [3]. In our study, most patients were treated in the later
stages of the disease and children older than 7-8 years, when
there is already an insufficient range of motion of the hip. In the
worst development of the disease, this condition can lead to
degenerative osteoarthritis in childhood.

The explanations for this fact lie in the fact that the
acetabulum is not able to adapt to the congruence of the
deformed femoral head due to a decrease in the elasticity of
the acetabulum [4], there is less time for growth and
remodeling of the femoral head [5).

The method of treating Perthes disease in the age
categories above 7 years causes a lot of controversy. The
main principles of treatment have traditionally been to
lighten the load and unload the femoral head [6]. Various
surgical treatment options have been proposed, but they
have some inherent drawbacks. Osteotomy of the femur
with varus rearrangement can even increase the mismatch
of the hip, as well as shorten the limb [7]. Valgus osteotomy
of the femur can lead to unloading of the deformed head,
but it can increase the lateral subluxation of the femoral
head [8]. None of these procedures affect the underlying
avascular process of the femoral head. The acetabulum
lateral shelf procedure [9], Salter's osteotomy [10], Chiari's
osteotomy [11], and triple osteotomy [12] aim to change the
orientation or increase the size of the acetabulum and
provide greater support for the femoral head. However,
these approaches do not reduce the pressure on the
femoral head or change the shape of the femoral head. No
conventional treatment has shown any statistically
significant efficacy in improving the outcome of Perthes
disease.

Distraction of the hip joint with the help of an external
fixation apparatus of the llizarov type is a relatively new method
of treating Perthes disease. The concept of this method of
treatment is that by creating space in the joint and removing the
load on the articular surface, synovial circulation improves. It
contributes to the fibrous restoration of articular cartilage
defects and additionally preserves the intact part of the femoral
head [13]. We present our results from this prospective study to
evaluate the effect of hip relief on a selected group of patients
over 7 years of age with Perthes disease.

For a long time, it was not clear why some patients have
minimal clinical and radiological manifestations with a quick
recovery, while others have a pronounced picture of pathology
with a long course of the disease and a poor outcome. Various
classifications were proposed, which to some extent made it
possible to predict the final result of the course of the disease.
According to these classifications, the outcome of the disease
depends on the volume (degree) of damage to the head. That
is, the more the head is affected, the worse the outcome of the
disease will be. In our study, the indications for surgery were
set according to the classifications of Salter-Thomson [14] and
Catterall [15]. The Catterall classification was proposed in 1971
in order to clarify the indications for various types of treatment
and to provide an early prediction of the course of the disease

The classification is based on X-ray examination data in
the fragmentation stage

Type [: less than 25% involvement.

Type II: 50% involvement, the lateral part is static.

Type III: 75% involvement, collapse of the lateral part of
the head.

Type IV: full involvement.

The Salter-Thompson classification was proposed in
1984 for the prediction and selection of treatment. It is
based on determining the length of the subchondral fracture
site. The authors believe that the development of the
disease depends solely on the degree of damage to the
femoral head in the early stages and distinguish only two
groups: group A: less than 50% involvement of the width of
the femoral head, group B: more than 50% involvement.

The aim of the study was to evaluate the results of
surgical treatment of Legg-Calve-Perthes disease in children.

Materials and methods.

The study design is a prospective controlled clinical trial.
There is an informed consent of the patient's parents for the
interventions and further description in the publications of the
results of treatment. Informed consent was signed by all
parents of the children involved prior to the start of the study.
They were informed that participation was voluntary and
could opt out at any time. None of them received anything in
return for their participation. The management of the clinic is
aware of the interventions carried out and does not object to
the issue of covering the results in the open press. The study
is approved by the Ethics Committee from Protocol No. 2 of
25.10.2018 and the research is carried out within the
framework of a doctoral dissertation. The study was
conducted in accordance with the principles of the
Declaration of Helsinki.

From 2018 to 2022, 10 children with Legg-Calve-
Perthes disease were operated on in our institution.

The inclusion criteria were as follows:

1. Age over 7 years-old.

2. Perthes disease at stages 2, 3 of the disease.

3. Strong traffic restriction.

4. Pain.
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The age of the patients ranged from 7 to 11 years-old, 9
cases were boys, 1 case was a girl and all cases were one-
sided.

Quantitative variables did not obey the law of normal
distribution. The Wilcoxon criterion was applied.

Operational equipment

Under conditions of general anesthesia, the patient
underwent unloading of the hip joint under X-ray control. The
surgical intervention included the installation of a rod apparatus

\

Figure 1. Distraction system of the external fixation
apparatus according to the llizarov type.

S

138

for external fixation using the technology developed by us
(patent No. 5386, 2021 was obtained), the correct dosed
distraction system, using telescopic rods. Figure 1.

The halfrings of the llizarov apparatus were used as
supporting elements. [16] The surgery was performed under
general anesthesia. In the nadacetabular region of the pelvis
and in the upper third of the thigh, 2 rods were held in different
planes, the device is installed and fixed on the supporting
elements of the external fixation apparatus (Figure 3).

Figure 2. Intraoperative photograph during
the installation of the distraction system of the

D \ y
Figure 3. A 7-year-old patient with Perthes disease. (a) The deformation, a decrease in the height of the head, with
the presence of a pathological compression fracture of the epiphysis, is determined. Perthes disease in the stage of
compression fracture and fragmentation (lI-lll stages). (b) on the 22nd day after the installation of the distraction
system of the external fixation apparatus. (c) Radiograph after removal of the machine. After 3 months from the date
of surgery. Perthes disease is under recovery. (e) after 10 months with an improvement in the epiphyseal index.
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The femoral head is given an internal rotation of up to
20°. In the postoperative period, distraction begins during
the operation by 1 mm, then by day 3, since the
postoperative period is accompanied by pain syndrome for
an average of three days, at a rate of 1 mm per day until the
correction of the Shenton line is completed. After reaching
the planned value, all elements of the rod are blocked until
the device is removed. During the treatment, control
radiography of the pelvis and hip joints was performed after
7,14, 28 days (Figure 2).

The patient began to walk with a gradually increasing
load from the first day after surgery with the help of
crutches. The pain syndrome was not pronounced,
complications were observed in the form of superficial
inflammation of the soft tissues in the area of the rods.

Results
Radiologically, the severity of the disease and the
indications for surgery were set according to the
classifications of Salter-Thompson and Catterall. Ten
patients were classified in Salter-Thompsjn group B; seven
patients in group 4 and three patients in group 3 according
to the Catterall classification, this means severe damage to
the pineal gland, where the lateral segment of the epiphysis

of the femoral head is involved in the lesion, this is a
prognostic factor for an unfavorable outcome of the
disease.

For preoperative evaluation, anteroposterior and lateral
radiographs of the pelvis in the Launstein pose were
obtained.

The follow-up period ranged from 6 months to 4
years, with an average of 2 years. A total of 10 patients
(9 boys and 1 girl) were enrolled in this study. The
median age at symptom onset was 8.3 years-old (range
7-11 years-old) and the median age of having surgery
was 9.1 years-old (range 7-11 years-old). Five cases
are right-sided hip lesions, the remaining five are left-
sided hip lesions. In the present study, there was not a
single case of bilateral hip lesion. At the time of surgery,
two patients had 2nd stage of the disease, eight patients
had 3rd stage of the disease (20% in the second stage
of the disease, 80% in the third stage). Distraction was
performed over an average of 14 days (range 10-17
days). The median duration of AEF wearing was 30.6
days (range 28-39 days). None of these patients
underwent  any  additional  surgery.  General
characteristics of these patients are given in Table 1.

Table 1.
Characteristics of operated patients.

# Sex  Age at Age during | Duration of |Duration ofSalter-Thomsor| ~Catteral [Stulberg fomplications |Affected

debut | surgical |AEF wearing | distraction| Classification |Classificationflassifica joint

treatment (days) (days) tion
1 | Male 9 10 36 10 B 4 I Left
2 | Male 7 8 34 14 B 4 M Inflammation| Right
of the soft
tissues

3 | Male 7 11 30 16 B 4 Il Right
4 |Female | 8 8 30 14 B 4 Il Left
5 | Male 9 10 28 14 B 4 Il Right
6 | Male 8 8 39 15 B 3 IV |Contracture | Left
7 | Male 7 11 37 13 B 3 Il Left
8 | Male 8 10 33 16 B 3 Il Right
9 | Male 9 8 3N 17 B 4 Il Left
10 | Male 8 7 38 11 B 4 Il Right

The results of treatment were assessed by the volume
of motion in the hip joint 3 months after surgery and
comparing them with preoperative parameters, Table No. 2.

The degree of recovery of the epiphysis of the femoral head
was assessed by comparing the preoperative and
postoperative epiphyseal index.

Table 2.

The range of motion of the hip joint before and after surgery.

# Inflection Allocating External rotation Internal rotation
Before After Before After Before After Before After
surgery surgery surgery surgery surgery surgery surgery surgery

1 55° 90° 12° 35° 21° 33° 8° 24°

2 60° 95° 14° 39° 20° 34° 10° 25°

3 80° 110° 13° 37° 22° 35° 7° 21°

4 50° 89° 15° 38° 19° 32° 10° 30°

5 55° 95° 10° 30° 21° 34° 9° 25°

6 55° 90° 15° 37° 20° 35° 10° 26°

7 70° 95° 17° 39° 22° 35° 7° 22°

8 65° 95° 15° 35° 21° 33° 12° 30°

9 50° 120° 12° 40° 15° 40° 7° 30°

10 40° 60° 12° 20° 14° 25° 8° 15°
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In a clinical examination performed 3 months after hip
relief, the flexion range increased by an average of 40°,
from 55° before surgery to 95° after surgery. Statistically
significant differences were observed, p=0.005. The range
of internal rotation increased by an average of 16° from 9°
before surgery to 25° after surgery (p=0.005) and the range
of external rotation increased by an average of 13° from
21° before surgery to 34° (p=0.005), and the angle of lead
increased by an average of 23° from 14° before surgery to
37° postoperatively (p=0.005).

Table 3.
Radiological results.
# | Epiphyseal index Epiphyseal Stulberg
(outcome) index (final) | Classification

1 0,65 0,95 [

2 0,5 0,7 1]
3 0,54 0,85 I
4 0,56 0,81 I
5 0,6 0,83 I
6 0,41 0,54 1\
7 0,55 0,85 I
8 0,58 0,86 I
9 0,67 0,8 I
10 0,68 0,86 I

The epiphyseal index showed a significant increase of
an average of 0,24 from 0,18 to 0,31 postoperative surgery.
There were statistically significant differences in the
epiphyseal index before and after surgery, p = 0.005.
According to the Stulberg classification [16], there was one
class | hip, seven class Il hips, one class Il hip and one
class IV hip, there were no class V results, diagram 1.

% m St

10%
m St
st

mStIV

m StV

Diagram 1. Results according
to the Stulberg classification.

The functional state of the hip joint was assessed using
the Modified Harris Hip score questionnaire [17] three
months, six months and nine months after surgery. At final
follow-up, the average hip score for mHHS improved from
68 points before surgery to 85 points after surgery, p <
0.005.

In two patients, there was an infection around the rods,
we believe that the cause is the mechanical removal of the
hemorrhagic crust during the next dressings, which formed
after surgery.

All patients were satisfied with the results, with the
exception of one, the patient developed a deformity of the
femoral head of the type of coxa plana.

A 7-year-old patient with Legg-Calve-Perthes disease of
the left hip joint underwent hardware unloading using an

external fixation device, the device was used for 33 days.
The range of motion increased by 30° in flexion, 10° in
internal rotation, and 5° in abduction compared to
preoperative measurements. On X-ray evaluation, the
epiphyseal index increased from 16 before surgery to 26
after surgery. The Modified Harris Hip score improved from
69 points before surgery to 85 points after surgery. Thus,
the hip was assigned to class Il according to Stulberg,
which indicates a satisfactory treatment result (Figure 2).

Discussion

Various treatments have been introduced to treat Legg-
Calve-Perthes disease. However, the final criteria for the
treatment of the disease have not been established, since
the exact causes, pathogenesis and pathology of the
disease are not fully understood. The prognosis and course
of the disease are diverse and unpredictable, it can lead to
degenerative arthritis in early childhood. The prognosis is
worse in patients older than 6-8 years, primarily due to the
fact that the remaining time for bone growth and repair is
relatively short, and the depression of the femoral head
progresses further due to physical reasons, such as
decreased elasticity at the acetabulum [17-18].

During ischemia, the femoral head is subjected to
pressure overload, even when the patient is at rest, due to
the influence of the muscles. Unloading the hip joint allows
you to expand the joint space, this creates an optimal
environment for the restoration of the femoral head [19].
The circulation of synovial fluid and the nutrition of articular
cartilage improves. In the apparatus, the articular surface
and epiphysis are protected from the forces acting on the
thigh, and the risk of deformation of the femoral head and
the collapse of newly formed vessels are also reduced. In
our case, rapid revascularization of the femoral epiphysis
was observed in the interval of one to three months (Figure
2). This phenomenon was observed in studies by Volpon et
al. [20]. According to llizarov's descriptions, unloading of the
hip joint causes angiogenesis around the entire joint, active
histogenesis occurs not only in the bone, but also in the soft
tissue area [21]. According to the literature, 77.8% of
patients have satisfactory treatment results for hip relief
[22]. In our observation, the operated joint according to the
classification of the outcome of the disease corresponds to
class Il according to Stulberg, this corresponds to the
results of other authors. We came to the conclusion that
when the hip joint was unloaded, the time of the stage of
resorption and remodeling of the femoral head was
shortened. The course of the rehabilitation period did not
differ from the duration of treatment with the use of similar
devices [23,24].

There are studies evaluating an apparatus with an
articulating mechanism for unloading the hip joint, where
the patient could perform passive movements in the joint,
the duration of treatment using this technique ranged from 4
to 7 months [25]. W++e came to the conclusion that the
presence of mobility in the hip joint during hardware
treatment is not a significant fragment in the unloading of
the hip joint. Mandatory therapeutic factors are the centered
position of the head in the cavity, decompression of the hip
joint, and improvement of local blood supply [26-29].

Thus, reconstructive surgery on the proximal femur is a
priority. Reorientation of the femoral head in the cavity,
restoration of the normal anatomy of the hip joint can
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provide not only centering and full "coverage" of the femoral
head, but also relieve pressure on the affected area.
Subject to the availability of high-quality metal structures,
practical experience of the surgeon, such operations are
relatively less traumatic, do not require plaster
immobilization, and provide the possibility of early, full-
fledged rehabilitation. At the same time, they do not exclude
the possibility of further reconstruction of the pelvic bones in
dysplastic acetabulum formation [30-32].

Several studies emphasize that outcomes in LCPD are
significantly influenced by patient age at onset, the extent of
femoral head involvement, and the duration of the disease
before intervention. In our study, the average age at onset
(8.5-9 years) placed patients in a higher-risk group for
residual deformities. Nevertheless, the use of distraction
treatment demonstrated substantial improvement in function
and structure.

The epiphyseal index was used as a radiological marker
to evaluate morphological recovery of the femoral head. A
significant increase in this index postoperatively in the
distraction group supports its validity as an indicator of
treatment success. Future protocols may benefit from
incorporating dynamic monitoring of the epiphyseal index to
guide treatment modifications during follow-up.

Although short-term  functional and radiological
outcomes are promising, LCPD is a condition with potential
long-term sequelae, including early-onset osteoarthritis. Our
findings emphasize the need for longitudinal cohort studies
with follow-up beyond skeletal maturity to assess the
durability of structural outcomes and correlate them with the
eventual need for hip arthroplasty in adulthood.

Unloading the hip joint using an external fixation device
is a relatively new treatment for Legg-Calve-Perthes
disease. Space is provided for the femoral head in the joint,
minimizing physical pressure and keeping synovial fluid
circulating.

Conclusions.

The advantages of our method are the correction of
shortening, the simplicity of the technique, the minimum
complication rate and the short period of hospitalization.
The radiographic sphericity of the femoral head and the
range of motion of the hip joint are improved, and the
recovery time of the disease is reduced. Hardware
unloading of the hip joint can make a good contribution to
the treatment of Legg-Calve-Perthes disease.
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