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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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нейнными фибриллами, свидетельствующий об иммунных 
реакциях при Covid-инфекции, чем и следует объяснить по- 
ложительный эффект кортикостероидной терапии в лечении 
этих больных. 22 (36%) пациента из 60 госпитализированы, 
остальные наблюдались амбулаторно.

На основе вышеизложенного следует заключить, что 
даже при асимптомном течении Covid-инфекции у де-
тей могут наблюдаться осложнения и формирование т.н. 
синдрома позднего Covid-а, что диктует необходимость 
тщательного обследования этих больных и наблюдения в 
динамике.

reziume

Covid-19 da bavSvebi: garTulebebi da Soreuli 
gamosavali 

m.Jvania, m.kvezereli-kopaZe, T.kutubiZe, n.kapanaZe, 
m.gordelaZe, a.iakobaSvili, e.naxucriSvili

Tbilisis saxelmwifo samedicino universiteti, 
g. Jvanias sax. pediatriis akademiuri klinika, 
saqarTvelo

2019 wlis dekembridan Covid-19 msoflios me-
dikosebis, maT Soris pediatrebis, gamowveva gax-
da. inficirebul bavSvTa umetesobaSi daavadeba 
msubuqi formiT vlindeba, an xasiaTdeba sub-
klinikuri mimdinareobiT. zogierT SemTxvevaSi 
SeiZleba ganviTardes daavadebis mogvianebiTi 
mZime klinikuri suraTi, multisistemuri sindro-
mis da sxva garTulebebis saxiT.
Tbilisis saxelmwifo  samedicino  univer-

sitetis g. Jvanias sax. akademiur pediatriul 
klinikaSi 2020-2021 wlebSi dakvirvebis qveS im-
yofeboda 60 bavSvi, romelTac  aReniSnebodaT 

postkoviduri  garTulebebi  da  e.w.  gviani 
Covid-19 sindromi.   60   inficirebuli  bavSvi-
dan   51   (85%) daavadebamde  iyo  janmrTeli.  
32 (53,3%) iyo 5 wlamde asakis. inficirebul bavS-
vebSi dominirebda mamrobiTi sqesi - 33 (55%). 60 
pacients 1,5-2 TviT adre momarTvamde gadatani-
li hqonda Covid-19 infeqcia, rac antisxeulebis 
dadebiTi titriT dadasturda. klinikurad maT 
aReniSnaT vaskulopaTia, imunuri Trombocitope-
nia, rkinadeficituri anemia, koagulopaTia, pnev-
monia-ateleqtazi, pirveladi diabeti, ZiriTadi 
daavadebis gamwvaveba - arTralgia, arTriti da 
zogadi simptomatika Zilis  darRvevis, sisustisa 
da Tavbrusxvevis saxiT. calke unda aRiniSnos 
multisistemuri anTebiTi sindromi 8 (13%) bavS-
vSi, kavasakis daavadebis klinikuri niSnebiT (kan-
lorwovan-limfuri kvanZebis sindromi), heqtiuri 
cxelebiT, poliserozitiT, hepatosplenomega-
liiT, anTebis markerebis maRali maCveneblebiT, 
tendenciiT hiperkoagulaciisaken. erT pacients 
aReniSna koronaruli arteriis anevrizma. 3 Sem-
TxvevaSi ANA titri momatebuli iyo 1:640-mde, 
aseve dafiqsirda birTvakebis citoplazmuri 
fluorescencia xazovani fibrilebiT, rac Co-
vid-infeqciis imunur reaqciaze  mianiSnebs da     
kortikosteroiduli Terapiis efeqturobas amarT-
lebs. 60-dan 22 (36%) pacienti iyo hospitali-
zebuli, danarCeni 38 imyofeboda ambulatoruli 
meTvalyureobis qveS. 
yovelive   zemoTqmulidan    gamomdinare av-

torebs gamotanili aqvT daskvna, rom bavSvebSi 
Covid-19 infeqciis asimptomuri mimdinareobis 
drosac ki SesaZlebelia aRiniSnos garTulebebi 
da e.w. gviani kovidis sindromis Camoyalibeba, 
rac am pacientebis srulyofil gamokvlevasa da 
dinamikaSi dakvirvebis aucileblobas  moiTxovs.

METHODS OF TREATMENT OF LEGG - СALVÉ - PERTHES DISEASE (REVIEW)

¹Tuktiyeva N., 2Dossanov B., 3Sakalouski A., ¹Syzdykbayev M., ¹Zhunussov Y.

1NСJSC “Semey Medical University”, Department of children’s surgery and orthopedics; 
2NСJSC “Astana Medical University”, Department of children’s surgery, Nur-Sultan, Republic of Kazakhstan; 

3Republican Scientific and Practical Center of Traumatology and Orthopedics, Minsk, Belarus

More than a century has passed and the problem of treating 
Legg-Calve-Perthes Disease (LCPD) remains relevant. Children 
between the ages of 2 and 12 tend to get sick. Formation and 
progression causes a violation of blood supply to the femoral 
head over time. Subsequently, this leads to changes in the femo-
ral head, metaphysis, epiphyseal plate, and coxal cavity [32]. 
The flaccidity of the femur epiphysis is deformed during load 
and leads to deformation of the femoral head due to uneven load 
transmission [35].

Elimination of pain and symptoms, restoration of the range of 
movement of the hip, and the retention of the femoral head in the 
coxal cavity are the targets of the treatment [55].

Dissatisfaction with the results of treatment has led to the exis-
tence of many conservative and prompt treatments [12,18,23,26] 

Purpose of review - to review the various existing methods of 
conservative and operative therapies of LCPD, which include the 
elimination of pain and symptoms, the restoration of the range of hip 
movements, and the retention of the femoral head in the coxal cavity.

Material and methods. Literature search was condaucted 
through PubMed and Google Scholar using keywords Legg 
- Calvé - Perthes Disease, Perthes disease; operative therapy, 
conservative therapy, childhood hip disorder. 5921 publications 
were initially identified. Articles were published between De-
cember 1971 and August 2020.



128

 
МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ

CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Result and discussion. Treatment of Legg-Calve-Perthes 
disease is not lost in relevance in time and presents serious 
problems, due to long rehabilitation and a large percentage of 
unsatisfactory outcomes, despite the existence of various suc-
cessful treatments. That promotes the search for more rational 
approaches to the therapy and perfect surgical interventions. 
There are two great areas for LCPD therapy: conservative and 
surgical.
1. Conservative therapy. The conservative therapy is divided 
into three main areas:
1. Unloading the joint and immobilization of the limb for a very 
long time.
2. Orthoses and application of a plaster bandage to immerse the 
femoral head into the coxal cavity. 

Improving blood supply or increasing the strength of the 
femoral head - physiotherapy, balneotherapy, hyperbaric oxy-
genation, the use of glyсosaminglicans and bisphosphonates, 
plasma therapy, platelets enriched, epidural analgesia, complex 
conservative therapy, etc [48].

1.1. Terms of conservative therapy
According to Wiig et al. non-surgical treatment is provided to 

children under the age of 6 or in case of lesion of the A lateral 
pillar [71].

The determining points for conservative therapy are the age of 
the patient and the stage of the disease - the group I and partly 
the II according to the classifications Catterall, Salter & Thomp-
son [17]. 

The state of full “immersion” of the femoral head into the 
coxal cavity stops the progression of deformation of the head 
and prevents the development of subluxation, as well as helps 
to correct the deformation [15]. In order to unload the joint for 
a long time, until reaching maturity of bone tissue, used - or-
thopedic unloading corsets, plaster bandages, stretching cuff or 
adhesive and other methods [7,10,67].

In herring studies and co-authors in 2004, they examined the 
results of treatment of about 400 patients over the age of 6 with 
LCPD, using 5 types of therapy. According to the results, there is 
no statistically significant difference between therapeutic gymnas-
tics and observation, plaster bandage or braces. The unsatisfactory 
outcome reached 20 %, according to the Stulberg classification. 
According to P.G. Petrie, I. Bitenca & B. Curtis, they have demon-
strated excellent results using of plaster bandages and orthoses, the 
negative result was only in 9-17 % of cases [11].

Different methods of conservative therapy are effective in the 
early stages, with a slight lesion of the segment. In case of exten-
sive damage to the femoral head, as well as in the contracture of 
a hip joint, it is necessary to use another treatment [4]. 

1.1. Methods based on the principles of improving blood 
supply or increasing the strength of the femoral head

1.0.1. Bisphosphonates
Bisphosphonates are known to be inhibitors of osteoclast re-

sorption of the bone tissue. There are data from experimental 
studies, which say that bisphosphonates reduce bone resorp-
tion and deformation of the head. But the distribution of bio-
phosphates depends on the blood supply and their influence is 
limited accordingly [37]. In an experimental study on animals, 
the anatomical structure of the femoral head was observed and 
the expressed decrease of osteoclasts [36]. Biophosphates are 
achieved not only inhibiting the process of osteoclast resorption, 
but also accelerating osteoblast activity [35]. 

1.0.2. Acupuncture
There is a description of clinical case T. Set, in the absence of 

the effect of brace treatment in a 12-year-old boy, 196 sessions 

of classical and laser acupuncture were received over a period 
of 4 years. After 2 years of acupuncture according to X-ray data, 
the recovery was 90%. After 6 years, there was a complete res-
toration of the anatomical structure of the femoral head [62]. 

1.0.3. Antioxidants
Lobashov V.V. cites an approximate successful complex treat-

ment with antioxidants (mexidol). During the studies, 26 chil-
dren had received antioxidant therapy (intramuscular, ointment 
form, intraosseous injections). A positive result was achieved in 
84.6 % of cases and unsatisfactory 15.4% [48]. 

1.0.4. Epidural analgesia
Prolonged epidural analgesia in Legg-Calvé-Perthes Disease 

improves the local tissue trophies, helping to eliminate spasms 
in ischemia, reducing pain syndrome. There was also a slow-
down in the flow of aseptic necrosis. The method allowed to 
delay total hip replacement for up to 6 years-old-age [2,3]. 

1.0.5. Physiotherapy
In the complex treatment of the Legg-Calvé-Perthes disease, 

intralesional electrophoresis of proteolytic enzymes was pro-
posed. The author believed that these manipulations reduce in-
creased intraosseous pressure, help to germinate the additional 
feeding vessels, and together with grafts stimulate bone regen-
eration in the head of the hip [56]. 

In studies comparing different treatments, physiotherapy has 
been applied for children with mild disease. There were the follow-
ing patient characteristics: children with hip head necrosis were less 
than 50% (Catterall Group 1 or 2). As well as children under six 
years old with necrosis of the femoral head were more than 50%, 
who have a good coating of the femoral head (>80%) [20].

For patients with a light course, physiotherapy can improve 
joint range, muscle strength and joint dysfunction. The physio-
therapy treatment included: 1) passive mobilization for stretch-
ing the muscles of the affected hip; 2) exercises with lifting 
straight legs to strengthen the muscles of the hip, participating in 
bending, flexing, lifting, and engaging the thigh muscles. They 
started with isometric exercises, and after eight sessions - iso-
tonic exercises. Balance training is first on a stable terrain and 
then on unstable.

There are scientifically sound recommendations for postop-
erative LCPD treatment in children between the ages of 3 and 
12 years and evidence-based recommendations for conservative 
LCPD treatment in children between the ages of 3 and 12. These 
studies are largely based on the “local consensus” of LCPD 
team members from Cincinnati Children’s Hospital Medical 
Center. These recommendations provide evidence on the meth-
ods of physiotherapy, postoperative and conservative manage-
ment. Recommendations are offered: exercises to improve bal-
ance and gait and intervention to reduce pain.

Children with LCPD should avoid hip overload. Gait training 
to unload the hip can be an integral component of conservative 
treatment for children with LCPD. 

Non-surgical corset treatment is a reliable alternative to surgi-
cal treatment of LCPD between the ages of 6 and 8. However, 
they could not have known whether the good results were due 
to the corset or the result of a good prognosis for these patients 
[20,58].

1. Operative therapy 
The history of operative therapy for ischemic necrosis of the 

femur head has passed several stages. In the beginning, pallia-
tive methods of operative therapy were used to stimulate repara-
tive processes in the epiphys area of the femur. The method of 
tunneling, drilling of the femur head and its neck by Beck has 
become widespread [31]. 
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Assuming in the future possible early development of osteoar-
thritis, many orthopedists recognize the benefits of more active, 
operative tactics to treat this disease [11,40,54,68,70] 

In case of violation of anatomical ratios at the stage of exodus, 
reconstructive operations are carried out.

Operative therapy of Legg-Calvé-Perthes Disease is carried 
out with an unfavorable prognosis in order to improve the vol-
ume of movements in the joint, restore limb length, cupping pain 
syndrome [16, 70].

The long-term results of operating interventions are more than 
modest. In the evaluation of 59 patients operated between 1959 
and 1974, in 2002 36 % of patients had osteoarthritis, and in 
2010 – 50 % of patients only [61]. 

In 2012, Nhu-An has compared the results of conservative 
and operative therapies of patients. The meta-analysis showed 
that operative therapy was more likely to contribute to the for-
mation of a spherical congruent femur head than conservative 
treatment in patients of 6-years-old age and older. The patients 
younger than 6 years-old age the results of operative and conser-
vative therapy were identical [55]. Positive results to restore the 
anatomical spherical shape of the femoral head are dependent 
on age: the younger the child at the time of the disease, the more 
effective the therapy is [69].

In Kim HK research, Su PH. the outcomes of Legg-Calvé-
Perthes Disease were studied in 66 patients with an average 
follow-up period of 20. 4 years (16. 3 to 24. 5 years). The most 
common complaints in patients were pain syndrome, developing 
arthrosis and ongoing hip dysfunction. Total arthroplasty was 
performed by 3 patients and 1 patient carried out pelvic oste-
otomy. 24 patients suffered from severe osteoarthritis. Only 14 
patients had no signs of osteoarthritis [38].

Endoprosthesis replacement at an early age in patients with 
LCPD contributes to lower survival rates, according to the 
study [34].

A number of authors propose a combination of operative and 
conservative therapies for LCPD [50].

2.1. Femoral or pelvis osteotomy 
Femoral or pelvis osteotomy is indicated in children over 8 

years of age. Femoral varus osteotomy and anonymous Salter-
type osteotomy give good results. However, in severe forms, it is 
preferable to combine these two methods or perform a triple pel-
vic osteotomy. Surgery is now much less common than before, 
as it is only effective in patients with the disease of lateral sup-
port of group B or B/C with the onset after the age of eight. In 
other situations, therapeutic abstinence is recommended [47].

The main task of osteotomy is to ensure the centering of the 
femoral head and congruence of joint surfaces, recently oste-
otomy has become one of the common operative methods. The 
optimal time to perform a femoral dethrosy-varisizing osteot-
omy is considered to be the stage of avascular necrosis or the 
initial period of the fragmentation stage [14, 29]. Many authors 
advocate inter-reversive correctional femoral osteotomy [19, 41, 
44, 53, 57].

In the stage of the exodus of Legg-Calvé-Perthes Disease with 
a expressed shortening of the limb and hypertrophy of the great-
er trochanter developed femoral rotation-longing interverent os-
teotomy [16, 15, 28]. Salter-type surgery has led to the possibil-
ity of improving the congruence of joint surfaces with existing 
changes in angular parameters, as well as a significant improve-
ment in the blood supply to the joint compared to other types of 
osteotomy. The pelvic component was corrected with various 
types of pelvic osteotomy in combination or without interfer-
ence with the proximal part of the femur [59, 60, 58] 

There are surgical interventions in the form of acetubuloplas-
ty, supplemented, if applied, by interverent osteotomy. In most 
cases, orthopedists prefer to use Salter-type pelvic osteotomy 
and modifications of triple pelvic osteotomy such as Steel, Ton-
nis, Chiari, rotational acetubular osteotomy, Ganz, Bernese. This 
group of surgical interventions has a number of advantages: the 
necrosis center avoids load, there is reliable fixation of bone 
fragments, restoration of biomechanical beneficial relationships 
of joint surfaces, reduction of the period of postoperative reha-
bilitation [13,47].

Kyung Soon Park et al. speaks of the successful use of modi-
fied Salter-type osteotomy, produced in 30 cases with satisfac-
tory long-term clinical and radiological re-examinations [42]. 

Asep Santoso et al. gives examples of the results of success-
ful treatment of osteotomy dometatasis of the pelvis combined 
with trochanteric advancement for sequelae of Perthes’ disease. 
Good results of treatment of acetabular dysplasia due to Perthes 
disease were obtained in the middle or long-term period. Pain 
relief was received in 13 out of 14 (92.8%) patients in the post-
operative period. From good to excellent functionality, the result 
was obtained from 10 out of 14 (71.4%) patients. The average 
score on the Harris scale improved from 63 to 84 (p<0.05) in the 
last phase of the observation. Improvements in lame gait were 
observed in 10 out of 14 (71.4%) patients [5].

Yi cites the results of the use of Bernese-type triple pelvic 
osteotomy with a modified Smith-Peterson anterior approach, 
which combines periacetabular and triple osteotomy. The author 
believes that this technique is an alternative method of treatment 
in the elderly people. Not only does it provide a large correc-
tion of the coxal cavity, but it also provides good biomechanical 
stability [75].

Negative outcome with the development of deforming os-
teoarthritis, with the right selected and carried out operational 
treatment, reaches 20%. That requires a subsequent complete 
joint replacement [2]. Surgical treatment in the form of femoral 
osteotomy is a factor complicating subsequent hip replacement. 
It is known from the statistics that bilateral form occurs in 10-
20 % of cases, which also makes it difficult to carry out operative 
therapy while maintaining the patient’s mobility [44]. On the other 
hand, the difficulty of choosing a conservative treatment method 
causes a positive outcome of the disease in 30-50% of cases, with 
the restoration of the spherical head of the femur, without signifi-
cant statistical differences of the chosen method [27].

J. Lehman et al. speak about the successful use of arthroplasty 
in the treatment of Legga-Calvé-Perthes disease [46]. Luo and 
co-author cite the assessment of 10-year results in uncement-
ed monoblock total arthroplasty of the hip 71 patients (88 hip 
joints) were examined. The data suggest that the trunk of the 
monoblock can lead to satisfactory results - the restoration of 
clinical function, the improvement of X-ray evaluation, the res-
toration of normal limb length, reduction of complications and 
increased survival among patients [76].

As the healing potential decreases with age, patients with 
LCPD should receive treatment corresponding to their age 
group. Conservative treatment is usually applied to patients un-
der 6.0 years-old of age from the beginning, and surgical treat-
ment is recommended for those over 8.0 years of age, but it re-
mains unclear what is best for patients between the ages of 6.0 
and 8.0 years. The purpose of this retrospective study was to 
compare the results of Salter-type osteotomy and conservative 
therapy in this age group. As a result, there was no significant 
difference in hip pain and joint mobility between groups in this 
age group [33].
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The long-term results of The Chiari-type osteotomy in Legg-
Calve-Perthes disease in children with Catterall III or IV type 
have also been studied. Chiari-type osteotomy with 15 degrees 
for Legg-Calve-Perthes disease in children with Catterall III or 
IV type can effectively lower the index of the coxal cavity and 
can help to change the shape of the femur and then further im-
prove the clinical effects [77].

2.2. Valgus or regimented osteotomy
Improves the spinal mechanism of a teenager’s hip with the 

effects of Perthes’ disease. Proper surgery, when the hip is still in 
the pre-arytricic stage, restores function and protects the young 
hip from early degenerative changes.

Eid cites the results of treatment of 12 adolescents with a 
combined intra-articular/injected impinge due to the effects of 
Perthes disease in the form of coxamagna was carried out os-
teochondroplasty at the junction of the femoral head and cervix 
and the relative lengthening of the femoral cervix by the spiri-
tual transfer of a large twithlet, coxaplana, coxabrevis, with the 
predominantly large vernea. In all cases, safe surgical access to 
a dislocated hip was performed. Removal of the narrow arc of 
pathological load due to the impingement is the main advan-
tage of the proposed surgical technique. Other benefits include 
increased leverage and the restoration of hip motion range with 
normalization of load conditions, and therefore the future de-
velopment of degenerative arthritis and the expected need for 
future joint replacement surgery can be prevented or delayed. 
Vascularization of the femur head is well supported thanks to the 
proven safety of the surgical access presented [24].

Osteostimulative interventions in the form of multiple tunnel-
ization of the femoral head and cervix with the introduction of al-
lograglants were performed in patients with X-ray indicators of the 
hip joint close to the age norm. Over time, the operative interven-
tion was improved in the form of transplantation on the nourishing 
vascular-muscular leg in the upper acetabular area [22].

There was a low efficiency of tunnelization of the head of the 
femur with the introduction of surgery transplants, in view of 
the absence of trophies of free bone grafts vascularization was 
ensured and often observed progression of the disease [63]. 

Decompressive operations are becoming popular, providing 
a hip discharge, reducing intraarticular pressure, weakening 
muscle contractures and reducing the load on the affected femo-
ral head. To this end the following were applied: the tenotomy 
of the iliac-lum, leading and subspinal muscles, cross-cutting 
in several places of the wide fascia of the hip followed by ad-
hesive or skeletal extremity of the limb. Since 1993, external 
fixation devices such as G.A. have been used to unload the hip 
joint Ilizarov [65]. In 1965 Axer A. proposed varizing detorsion 
osteotomy as an alternative method in the treatment of Legg-
Calve-Perthes disease [8]. 

In order to unload the most damaged quadrant of the head, 
a method of inter-flexion-warising femoral osteotomy is devel-
oped and introduced into clinical practice, in which, unlike de-
professionalizing, another element is performed - the flexion of 
the proximal part of the femur. In the development of the surgi-
cal intervention Bernbeck R’s operation was taken as the basis, 
the main principle of which is to change the angle of the slope of 
the fragments of the obliquely sawed cylinder when they rotate 
on the axis, perpendicular plane of the section [52]. On the basis 
of this principle, a method of intervering oblique osteotomy of 
the femur has been developed, allowing to achieve a multi-axis 
simultaneous correction of the proximal end of the femur [39].

Leclerc at al. it was concluded that the best effect was achieved 
by putting the lower limb 30 degrees in the outside and limiting 

the stretch time to no more than two weeks, otherwise prolonged 
stretching contributes to a negative effect [45]. 

Long-term observations showed that varus osteotomy of the 
femur was an effective treatment for patients with Perthes dis-
ease between the ages of 6 and 8 with Herring B and C hip le-
sion at the onset of the disease. Hip congruence was obtained 
by femoral varus osteotomy, and closed wedge osteotomy gave 
more favorable results to CE angle [6].

Barakat et al. offers a closed repository in older children an ef-
fective and reproducible method of treatment in the hands of an 
experienced pediatric orthopedic surgeon, subject to careful ob-
servation and careful study of possible complications and their 
treatment, including the possibility of a timely transition to an 
open reposition [9]. 

For children over 6 years-old age diagnosed with femoral 
head necrosis, more than 50% proximal varus osteotomy has 
produced significantly better results than orthoses and physio-
therapy [72].

2.3. Hip arthroscopy
New treatments for mechanical symptoms and/or femoral 

acetabular impingement  have emerged. Arthroscopic treatment 
of the effects of LCPD eased pain symptoms and improved the 
range of motion, making arthroscopic treatment a good option 
for treating the effects of LCPD [73].

 Kanatli in his study demonstrates improvements in functional 
outcomes and quality of life for patients who have undergone 
hip arthroscopy due to LCPD. It is believed that hip arthroscopy, 
a minimally invasive procedure, may play an important role in 
the LCPD treatment algorithm, especially in patients with severe 
pain and mechanical symptoms [66].

Hip arthroscopy was performed to 19 children with Legg-
Calve-Perthes disease in the Shigeo Suzuki et al. As a result, the 
growth of the synovial shell was expressed both in the swivel 
pit and over the inner wall of the capsule. Hypervascularization 
of the twirling lip was observed at all stages of the disease. Mi-
croscopic hyperplasia of synovial lining cells was observed, but 
inflammatory changes in synovial tissue were invisible in the 
early stages of the disease. Although endothelial vascular cell 
hypertrophy was observed at the late stage of the disease, it was 
not distinct at the initial stage or stage of fragmentation. Joint 
pain decreased after irrigation during arthroscopy [64].

 Freeman et al. presented the results of the arthroscopy of 
Legg-Calve-Perthes disease and reflected that it played an 
important role in the treatment of painful consequences. It is 
often possible to expect successful results with minimal mor-
bidity. Reducing symptoms and improving quality of life are 
reasonable expectations, although these data do not suggest that 
hip arthroscopy alters the natural history of the disease [25].

Hip arthroscopy is a safe procedure even for patients with 
an immature skeleton. It turns out to be effective for improving 
functional disorders caused between the deformed head of the 
femur and the coxal cavity, or some intraarticular focal problems 
in hip diseases in children and adolescents. However, this does 
not mean that hip arthroscopy can prevent or delay the develop-
ment of osteoarthritis [21].

2.4. Arthrodiastase of the hip joint
What can be done with regard to indications of the use of ar-

throdyastase in the active stage with the late onset of Perthes 
disease or as a rescue procedure in later cases with debilitating 
deformity. There is insufficient evidence to suggest whether it is 
superior to other interventions and may be combined with hip or 
pelvis osteotomy as stage 2 surgery. More randomized control is 
needed to be tested to compare with other treatments [74]. 
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Carlos Augusto Malheiros Luzo and co-authors presented 
preliminary results of treatment of patients with Legga-Calve-
Perthes disease using hip monolateral external fixer applied to 
the hip for 18 patients. Among the patients were 13 men and 
5 women, the average age is 8.5, from 5 to 13 years-old. All 
patients had one-sided hip damage: nine on the right and nine 
on the left. The results were evaluated in adulthood using clini-
cal and radiological criteria. Results: all patients improved joint 
mobility, pain relief was achieved in 88.9% of cases. The reos-
sification of the epiphyse of the femur occurred during the first 
three months of treatment. The hips operated on at the stage of 
necrosis of the disease did not pass the stage of fragmentation, 
which led to a reduction in the period of the disease. The results 
were 77.8% satisfactory and 22.2% unsatisfactory improved 
joint mobility. The use of arthrodyastase technique at the stage 
of necrosis or at the stage of fragmentation (active phase of the 
disease) gave satisfactory results from treatment. Artrodiastase 
of the hip joint with the use of a one-sided external retainer in 
the active stages of the disease improves joint mobility. The use 
of arthrodyastase technique at the stages of necrosis and frag-
mentation (active stages of the disease) gives satisfactory results 
in the treatment of the disease [49]. Maxwell and co-author in-
vestigated the effect of arthrodiastase on the preservation of the 
head of the femur in older children with Perthes disease. Arthro-
diastase was used for about four months. The initial criterion for 
evaluation was the degree of epiphysal collapse at the end of the 
fragmentation phase. One of the 15 treated hips and nine of the 
30 control hips showed a loss of height of 50% or more lateral 
epiphysal column on the front of the X-ray (Herring classifica-
tion). From Lauenstein’s point of view, one of the treated thighs 
and 19 control thighs showed a loss of height of at least 50 % of 
the anterior epiphysal column. Complications of arthrodiastase 
included a pin infection in most hip joints, temporary joint stiff-
ness in two and a broken finger on two. The final result will be 
known when all patients and the control group reach the matu-
rity of the skeleton [51]. 

Arthrodiastase is a minimally invasive technique useful in 
the treatment of late-onset Perthes disease. When applied ear-
ly, it improves clinical outcomes and retains the shape of the 
head. However, it is not free of complications that can occur in 8 
out of 10 patients treated with this technique [1].

Arthrodiastase, hinge or fixed using an external ring retainer 
in combination with the lead muscle tenothmia, is an excellent 
and reliable treatment for Perthes disease with late onset, when 
the prognosis is usually poor and traditional treatments are un-
reliable [30].

Artrodiastase of the hip joint with the release of soft tissues 
can make a good contribution to the treatment of Legg-Calves-
Perthes disease. This method of treatment has many advantages, 
such as simplicity of technique, minimal frequency of complica-
tions, short period of hospitalization, correction of shortening 
because it increases the length of the limb, and a higher level 
of acceptable results than would be expected compared to other 
methods. Reduces upper and lateral sub-raving and provides 
better X-ray spherical sphericality of the head of the femur. In 
addition, it does not distort the anatomy of the pelvis or the prox-
imal part of the femur; it can also be used in older children who 
usually have poor prognosis. Distraction treatment is not limited 
to hip stiffness, femur or sub-infection, and can be used when 
other treatments are not suitable [43]. 

Conclusion. When choosing a treatment method for Legg-
Calve-Perthes disease, it is necessary to focus on the specific 
clinical case. As well as take into account the age of the patient 

at the time of the beginning of the pathological process, the stage 
of the disease, the size and location of the lesion in the head of 
the femur, predictive anatomical and functional factors. 
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SUMMARY

METHODS OF TREATMENT OF LEGG-СALVÉ-
PERTHES DISEASE (REVIEW)

¹Tuktiyeva N., 2Dossanov B., 3Sakalouski A., 
¹Syzdykbayev M., ¹Zhunussov Y.

1NСJSC “Semey Medical University”, Department of children’s 
surgery and orthopedics; 2NСJSC “Astana Medical Univer-
sity”, Department of children’s surgery, Nur-Sultan, Republic 
of Kazakhstan; 3Republican Scientific and Practical Center of 
Traumatology and Orthopedics, Minsk, Belarus

This Literature Review presents various treatments, including 
operative and conservative therapies, of Legg - Calvé - Perthes 
Disease. The problem is relevant because of the prevalence of 
the disease. The authors presented a review of literature, which 
managed to classify the main methods of treatment by the prin-
ciples of action, practical application, and presented the inter-
pretation of the effectiveness of modern research from the point 
of view of evidence-based medicine.

Keywords: Legg-Calvé-Perthes disease; Perthes disease; op-
erative therapy; conservative therapy; childhood hip disorder. 

РЕЗЮМЕ

МЕТОДЫ ЛЕЧЕНИЯ БОЛЕЗНИ ЛЕГГА-КАЛЬВЕ-
ПЕРТЕСА (ОБЗОР)

¹Туктиева Н.А., 2Досанов Б.А., ³Соколовский О.А., 
1Сыздыкбаев М.К., ¹Жунусов Е.Т. 

¹НАО «Медицинский университет Семей», кафедра дет-
ской хирургии и ортопедии; ²НАО «Медицинский универ-
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ский центр травматологии и ортопедии, Минск, Беларусь

В литературном обзоре проанализированы различные мето-
ды лечения (оперативные, консервативные) болезни Легга ― 
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Кальве ― Пертеса. Проблема актуальна ввиду распространен-
ности заболевания. На основании анализа и синтеза текущей и 
ретроспективной научной литературы авторами рассмотрены 

и классифицированы основные методы лечения по принципам 
действия, практическому применению, а также дана оценка 
эффективности с точки зрения доказательной медицины.

reziume

lega-kalve-pertesis daavadebis mkurnalobis meTodebi (mimoxilva)

¹n.tuktieva, 2b.dosanovi, 3o.sokolovski, ¹m.sizdikbaevi, ¹e.Junusovi

¹semeis samedicino universiteti, bavSvTa qirurgiisa da orTopediis kaTedra; 
2astanis samedicino universiteti, pediatriuli qirurgiis kaTedra, nur-sulTan, 

yazaxeTis respublika; 3travmatologiisa da orTopediis respublikuri 
samecniero-praqtikuli centri, minski, belorusia

literaturis mimoxilvaSi gaanalizebulia 
Tanamedrove da retrospeqtuli samecniero 
literatura lega-kalve-pertesis daavadebis 
samkurnalo meTodebis Sesaxeb. ganxilu-
lia mkurnalobis operaciuli da konservati-

uli meTodebi, romlebic klasificirebulia 
mkurnalobis, moqmedebis principebis da praqti-
kuli gamoyenebis gaTvaliswinebiT. ganxiluli 
masalis analizis da sinTezis Sedegad avtorebs 
mocemuli aqvT meTodebis efeqturobis Sefaseba.

STRESS-AFFECTED Akt/mTOR PATHWAY UPREGULATED BY LONG-TERM 
CREATINE INTRAPERITONEAL ADMINISTRATION 

Shengelia M., Burjanadze G., Koshoridze M., Kuchukashvili Z., Koshoridze N.

Ivane Javakhishvili Tbilisi State University, Department of Biology, Faculty of Exact and Natural Sciences, Georgia

Oxidative stress is known to be characterized by significant 
alterations in metabolic processes, namely changes in the hor-
monal status, decreased energy metabolism and antioxidant 
status, as well as quantitative changes in enzyme activity and 
signalling molecules, which, in turn, affect transcription and 
translation processes [20,24]. Several compounds can pre-
vent these processes. Among them is the Creatine (Cr; α-N-
methylguanidinoacetic acid), which can be found in almost all 
mammals. It is primarily concentrated in muscle and brain. It 
participates in the Cr/CK/PCr system, is actively involved in en-
ergy metabolism, and its deficiency is associated with a decline 
in many physical and cognitive functions [2,9,13]. It is believed 
that the primary mechanism of action of Creatine (Cr) is its 
participation in the energy storage processes. Besides, various 
experiments also confirmed its neuromodulatory and neuropro-
tective properties [4,17]. Cr synthesized in nerve cells functions 
as a signalling molecule. In particular, it can activate some sig-
nalling pathways and, in this way, regulate energy metabolism, 
influencing growth, proliferation and viability of the cell [1,14]. 
In the brain, Creatine is most concentrated in the regions as-
sociated with learning processes and memory (such as Hippo-
campus, Pyramidal neurons of the cortex, Purkinje cells of the 
cerebellum). It is assumed that these areas are also marked with 
high ATP metabolism [21]. 

Cr is not only established to be synthesized by neurons, but 
it is also suggested to be delivered peripherally through the 
blood-brain barrier [2,4]. Exogenous Cr showed its neuropro-
tective properties in the number of neurological diseases such as 
Parkinson’s disease, Huntington’s disease, Amyotrophic lateral 

sclerosis (ALS), head injuries [3]. Quantitative changes in Cr 
have also been shown in various psychiatric disorders, such as 
depression [1,5].

Recent data have further revealed the antioxidant properties 
of Cr [14,29]. Observations have shown that lipid peroxidation 
processes are down-regulated as antioxidant enzymes are acti-
vated in muscle and central nervous system (CNS), during Cr 
supplementation [14]. Such alterations might be caused by sev-
eral stressors, such as long-term violation of natural circadian 
rhythm [26]. This kind of stress is usually accompanied by a 
change in antioxidant and energy metabolism - resulting in ATP 
deficiency, the brain’s energy potential and functional deteriora-
tion, cell viability reduction, stimulation of pro-apoptotic pro-
cesses, and variation in ion content [32].

Considering the above mentioned, the purpose of our investi-
gation was to study complications in energy metabolism in the 
hippocampus under stress caused by long-term disturbance of 
circadian rhythm and the preventive action of Cr administered 
exogenously.

Material and method. Experiments were conducted on 200–
250 gr male Wistar rats. The animals were divided into three 
main groups before the experiment:

(1) G1 – control group – was kept in a common cage under 
natural conditions (dark/light ratio =10/14);

(2) G2 – stressed group – individuals were maintained in in-
dividual cages in the darkness (dark/light ratio = 23.5/0.5) for 
30 days;

(3) G3 – Cr-treated stressed - individuals were maintained in 
individual cages in the dark (dark/light ratio = 23.5/0.5) for 30 


