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Clinical guidelines are an algorithm adapted for use in our country, based on the works systematized by the level of evidence, reflecting 
current approaches to the diagnosis and treatment of aseptic bone necrosis (osteonecrosis) of various localizations. Purpose of the 
study Creation of an algorithm for diagnosis and treatment of osteonecrosis based on the assessment of the evidence level of literature 
data. Material and methods The Guidelines are a systematized algorithm based on the level of evidence for the management of patients 
with osteonecrosis, reflecting current approaches to diagnosis, treatment and rehabilitation, which are based on literature data and the 
authors' own experience. Electronic databases of Medline, Embase, Web of Science, and Cochrane Library platforms were searched for 
related sources. Preference was given to the works with high levels of evidence. References to information sources are given in the order 
of their appearance in the text. The search depth was 50 years due to the availability of systematic literature reviews in the framework of 
previous international clinical guidelines. When specific medical procedures related to the diagnosis, conservative or surgical treatment 
of osteonecrosis were included in the clinical recommendations, their level of evidence was reliability, the appropriateness of their use, 
taking into account the unified scale for assessing the quality of evidence and the strength of the recommendations for application of 
medical technologies GRADE. Results The Guidelines reflect aspects of clinical, instrumental and laboratory examination of patients 
with osteonecrosis, treatment options depending on the location of the process and disease stage. Conclusion Clinical recommendations 
on the medical assistance to patients with aseptic osteonecrosis have been compiled according to the requirements imposed on clinical 
recommendations developed by medical professional non-profit institutions.
Keywords: osteonecrosis, aseptic necrosis, clinical guidelines, osteonecrosis of the talus

In everyday clinical practice, situations may arise 
when the physician has nothing to rely on in making 
clinical decisions on the treatment of a particular 
pathology. It is due not only to the rapidly changing 
tactics of treating patients and the emergence of new 
methods and drugs, but also to the lack of clinical 
guidelines for a specific nosology. The physician 
is forced to either go beyond the legal framework, 
prescribing drugs off label, or to be limited to the 
minimum set of available drugs. The danger of such 
a situation for health care in general is quite clear. 
Therefore, the development of national clinical 
guidelines, which should be based on the studies of a 
high level of evidence, is a priority in the development 
of domestic medicine.

The use of modern methods of diagnosis and 
treatment of diseases based on clinical recommendations 
not only improves the quality of life of patients and 
reduces the risk of developing permanent or temporary 
disability, but also significantly reduces government 
spending on the treatment of the diseases in advanced 
stages. Clinical guidelines combine not only the latest 
effective developments in diagnosis and treatment, but 
also take into account the peculiarities of the country's 
health care system.

Aseptic bone necrosis is a serious disease that can 
be cured with adequate therapy if detected early. Late 
diagnosis and lack of therapy lead to rapid destruction 
of the adjacent joint and patient's disability.

Leading specialists (traumatologists, rheumatologists, 
radiologists) who directly face osteonecrosis in practice 
and see an urgent need for a clear and understandable 
algorithm for working with such patients took part in 
the development of the clinical guidelines draft. The 
treatment experience for osteonecrosis by colleagues 
from other countries as well as the available German 
and Chinese clinical guidelines were also considered. 
The proposed draft of guidelines is part of the National 
Clinical Guidelines for Aseptic Bone Necrosis 
(Osteonecrosis) and includes pharmacotherapy, surgery, 
and stage-specific rehabilitation.

Pharmacotherapy aimed at normalizing impaired 
bone metabolism, improving blood supply to the 
affected area, if necessary, is supplemented by surgical 
intervention, which requires an interdisciplinary 
approach that combines the work of a trauma surgeon, 
rheumatologist and other specialists [1].

Aseptic bone necrosis (osteonecrosis) is a severe 
polyetiological disease associated with the death of 
bone cells in a certain area of bone tissue, with impaired 
blood supply, rapidly leading to the development of 
secondary arthrosis/arthritis of the adjacent joint [2]. 
The most common localization is the head of the 
femur, the second most common are the condyles of 
the femur and tibia, less common is the head of the 
humerus and the talus [3]. Secondary aseptic necrosis 
(M87.3) is more common than idiopathic (M87.0). 
The cause of secondary aseptic necrosis, including the 
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talus, may be the intake of glucocorticoids (M87.1), 
alcohol intoxication, radiation or chemotherapy, 
various coagulopathies (disseminated intravascular 
coagulation, thrombophilia), systemic diseases 
(SLE, vasculitis), sickle cellular anemia (M90.4), 
HIV, hyperlipidemia, liver disease and liver failure, 
diving and other hyperbaric conditions (M90.3).

Aseptic necrosis (AN) of the talus, in comparison 
with other localizations, frequently develops as 
a consequence of trauma (M87.2) [4]. Idiopathic 
osteonecrosis, the cause of which remains unclear, 
accounts for up to 40 % of all cases of the disease. 
A number of authors assign a special role to a local 
increase in bone resorption and systemic osteoporosis 
[5, 6, 7]. Increased bone resorption in the lesion focus 
has been considered as a key point in the pathogenesis 
of osteonecrosis [8, 9, 10]. The relationship of aseptic 
necrosis with imbalance between bone formation 
and resorption, with the latter prevailing, has been 
confirmed by histomorphometry in an experimentally 
induced osteonecrosis [10, 11]. These deviations 
reduce the strength of the bone, which, under load, 
leads to an increase in the number of trabecular 
microfractures [12] that compress small vessels. Due 
to mechanical compression of the vascular bed, venous 
and then arterial stasis occurs, which is determined by 
measuring the intraosseous pressure and intramedullary 
venography. A decrease in blood flow resulting from 
increased bone marrow pressure is characteristic of 
the early stages of AN. [13, 14]. According to the 
English Registry, the incidence of osteonecrosis in 
the UK population ranged from 1.4 to 3.0 per 100,000 
of population between 1989 and 2003. Moreover, 
the head of the femur was affected in 75.9 % [15]. In 
Russia, aseptic necrosis has been disregarded in the 
structure of the musculoskeletal system diseases of 
the adult population. Moreover, there is no data on the 
incidence of aseptic necrosis of the talus.

Aseptic necrosis develops rapidly. However, if 
the disease is detected early, the prognosis is more 
favorable and conservative treatment yields good 
results and may preserve the function of the joint.

Purpose of the study Creation of an algorithm for 
the diagnosis and treatment of aseptic bone necrosis 
based on an assessment of the literature in regard to 
the level of evidence

Design
Methods used to collect / select evidence: search 

in electronic databases. The preference was given 
to works that could be attributed to a high level of 
reliable evidence.

References to information sources are given in the 
order of their appearance in the text.

Description of the methods used to assess the 
quality and strength of the evidence: The evidence 
base for the recommendations is publications 
included in Medline, Embase, Web of Science, and 
Cochrane Library. The search depth is 50 years, due 
to the availability of systematic literature reviews 
within the framework of previous international 
clinical guidelines.

Methods used to assess the quality and strength of 
evidence: expert consensus, assessment of reliability 
according to the rating scale.

Methods used to analyze evidence: reviews of 
published meta-analyses, systematic reviews with 
tables of evidence.

Description of the methods used to analyze the 
evidence: For selecting publications as potential 
sources of evidence, the methodology used in each 
study was examined separately to assess its validity. 
The outcome of the study influences the level of 
evidence assigned to the publication, which in 
turn has an effect on the level of reliability of the 
recommendations.

To minimize potential errors, each study was 
evaluated independently.

Tables of evidence were filled in by the authors 
of clinical guidelines: All information is ranked 
according to the level of evidence in these clinical 
guidelines (Tables 1, 2) depending on the number and 
quality of studies on this issue.

Good Practice Points (GPPs): Recommended 
good practice is based on the clinical experience of 
the guideline authors.

Economic Analysis: No cost analysis has been 
performed and publications on pharmacological 
economics have not been reviewed.

Validation method of recommendations: external 
peer review, internal peer review.

Description of the validation method for 
recommendations: These guidelines have been peer-
reviewed by independent experts in draft versions, 
who were asked to comment on the understanding 
of the interpretation of the evidence on which the 
guidelines are based.

All comments received from the experts were 
carefully systematized and discussed by the 
members of the working group (the authors of the 
recommendations).

Each item was discussed separately.
Consultation and expert assessment: The draft of 

guidelines was peer-reviewed by independent experts, 
who were primarily asked to comment on the clarity 
and accuracy of the interpretation of the evidence for 
the recommendations.
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Working group: The recommendations were re-
analyzed by the members of the working group in 
final revision and quality control. It was concluded 
that all the comments and remarks of the experts were 
taken into account; the risk of systematic errors in the 

development of the recommendations was minimized.
Basic recommendations: The level of reliability 

(strength) of the recommendations (Table 3) based 
on the levels of evidence is given at the end of each 
recommendation.

Fig. 1 Physician actions algorhithm
Table 1

Scale for evaluation of the level of evidence (LE) for methods of diagnosis (diagnostic interventions)
LE Explanation

1 Systematic reviews of the studies with reference method control or systematic reviews of randomized clinical studies based 
on meta-analysis 

2 Separate studies with reference method control or separate randomized clinical studies and systematic reviews of any design, 
with exception of randomized clinical studies utilizing meta-analysis 

3 Studies without sequential control with reference method or studies with reference method that are not independent from the 
method investigated or non-randomized comparative studies, including cohort studies 

4 Studies without comparison, clinical reports 
5 Only based on substantiation of the mechanism of action or expert opinion

Table 2
Scale for evaluation of the level of evidence (LE) for methods of prevention, treatment and rehabilitation 

(preventive, therapeutic and rehabilitative interventions) 
LE Explanation
1 Systematic reviews of RCS with the use of meta-analysis
2 Separate RCS and systematic reviews of the studies of any design, excluding RCS, with the use of meta-analysis
3 Non-randomized comparative studies, including cohort studies 
4 Non-comparative studies, case reports or series of cases, studies of case-control type
5 Only a substantiation of the mechanism of intervention (pre-clinical studies) or expert opinions 
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Table 3
Scale for evaluation of the level of reliability (LR) for methods of prevention, treatment and rehabilitation 

(preventive, therapeutic and rehabilitative interventions) 
LR Explanation

A Strong recommendation (all the criteria of effectiveness (outcomes) are important; all studies have high or satisfactory 
methodological quality, their conclusions on the outcomes of interest are coordinated) 

B Relative recommendation (all the criteria of effectiveness (outcomes) are important; not all studies have high or satisfactory 
methodological quality, and/or their conclusions on the outcomes of interest are not coordinated) 

C Weak recommendation: no evidence of required quality (all the criteria of effectiveness (outcomes) are not important; all 
studies have low methodological quality, their conclusions on the outcomes of interest are not coordinated) 

Clinical examination
The analysis of the clinical condition in patients 

with aseptic necrosis includes physical examination 
with evaluation of pain on the visual analogue scale 
(VAS) and of the ankle function and assessment of 
the disease stage in radiographic and MRI images.

Comment In the acute period, patients complain of 
pain in the area of the joint increasing by passive or 
active movements and axial loading [16].

Soft tissue swelling in the area of the joint and red 
skin may not be present. Skin temperature in the joint 
zone remains normal or slightly high. In contrast to 
osteoarthritis, pain prevails over the clinical condition 
in aseptic necrosis and does not correspond to the 
radiographic changes. Pain starts unexpectedly, often 
in good general condition. Patients usually recall a 
history of trauma to the ankle joint though it might 
be mild. The effect of non-steroid anti-inflammatory 
drugs is short in time or absent. In late stages of the 
disease when there is impression of joint surfaces and 
secondary osteoarthritis, pain may be persistent and 
the joint movements are significantly restricted.

A six-stage classification of Anderson based on 
MRI and CT data [17], a five-stage classification 
of Heppe [18] based in MTI study, a three-stage 
classification of Pritsch [19] based on the damage 
to hyaline cartilage revealed by arthroscopic study 
of the ankle joint or a more complex classification 
of Mintz [20] that includes not only the magnitude 
of damage but also its location, fragment stability or 
its displacement can be used for diagnosis of aseptic 
necrosis of the talus for choosing treatment tactics 
and prognosis.

However, ARCO (Association Research Circulation 
Osseous) classification has been recommended for 
unification and simplicity in evaluating the severity of 
femoral head osteonecrosis that is sufficiently universal 
for any location defining the stage of the disease that 
determines the treatment tactics [21].

Level of recommendation reliability С (level of 
evidence 5)

Comment ARCO classification [22] includes four 
main stages of the disease (Table 4). The damage 
is analyzed by evaluating the articular surface and 
subchondral bone in the corresponding localization 
based on radiography, MRI and CT.

Laboratory diagnosis
Laboratory tests (clinical blood test, biochemical 

analysis of blood and urine, coagulogram, blood 
parathyroid hormone) are recommended for differential 
diagnosis against other diseases of bone and joints and 
personified pharmacological correction of disorders in 
bone remodeling in the osteonecrosis zone [23, 24].

Level of recommendation reliability B (level of 
evidence 3)

Comment In osteonecrosis, clinical laboratory 
blood tests and indices of calcium homeostasis are 
within the normal values.

Differential diagnosis of osteonecrosis is 
recommended against an impression fracture (S82.1, 
S72.4), osteochondritis dissecting (M93), transient bone 
edema (transient osteoporosis) (not in ICD-10), osteitis 
of bones in osteoarthritis and osteoarthrosis (M85.3 ), 
infectious arthritis /osteomyelitis (M86), tumor and tumor-
like bone lesions (metastasis) (C79.5), systemic diseases 
(M30–M36), which also lead to joint damage [21, 25–27].

Table 4
ARCO (Association Research Circulation Osseous) Classification

Stage 0 1 2 Early 3 Late 3 4

Changes
All 
examinations 
are normal

Rg, CT show no 
changes while MRI 
and scintigraphy 
reveal them 

No collapse, no 
crescent moon 
sign. Rg shows 
sclerosis, focal 
osteoporosis

No collapse, 
crescent moon 
sign is present. Rg 
shows increased 
density of 
subchondral bone

Collapse of the 
articular surface. 
Rg shows 
increased density 
of articular surface

Osteoarthritis, 
narrowing of 
the joint gap, 
destruction of the 
articular surface

Diagnostic 
methods

Rg, CT, 
MRI, 
scintigraphy 

MRI, scintigraphy 
Quantitative 
evaluation of lesion 
only with the use 
of MRI 

Rg, CT, MRI, 
scintigraphy 
Quantitative 
evaluation of 
lesion with the use 
of MRI and Rg

Only RG and 
CT Quantitative 
evaluation of lesion 
with the use of Rg

Only RG and 
CT Quantitative 
evaluation of lesion 
with the use of Rg Only Rg
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Level of recommendation reliability С (level of 
evidence 4)

Comment In case of detection of hypercalcemia 
and hypercalciuria, it will be necessary to exclude 
hyperparathyroid osteodystrophy, oncological 
pathology; hypocalcemia - osteomalacia; deviations 
in the level of parathyroid hormone (hyper- or 
hypoparathyroidism of various origins); increased 
ESR or deviations in the blood formula – exclusion 
of bone marrow pathology.

Instrumental methods of study
Standard radiography detects pathology only 

if sclerosis line between the healthy bone and 
osteonecrosis (ARCO stage 2) appears.

When the zone of aseptic necrosis is localized in 
the subchondral zone, stages 3 and 4 are manifested 
by deformation of the articular surface, crescent moon 
sign or signs of secondary deforming osteoarthritis of 
the joint (osteophytes, narrowing of the joint space, 
destruction of the articular surface and formation of 
bone cysts) [28].

Despite a low informative value of radiography 
in the early stages of the disease, it is recommended 
to perform it for differential diagnosis with other 
pathologies [28].

Level of recommendation reliability С (level of 
evidence 4)

– MRI is recommended as the main method to 
detect the initial stages of the aseptic necrosis [9, 29]. 

Level of recommendation reliability B (level of 
evidence 2)

Comment MRI shows bone edema in the subchondral 
zone in Stage 1 (ARCO). In stage 2, there is a hypoechoic 
line of sclerosis (in the T1 mode), delimiting the damaged 
area from the healthy bone. There is no impression of the 
articular surface. Around a limited area of osteonecrosis, 
as a rule, there is an edema of bone tissue, the severity of 
which depends on the duration of the disease. Depending 
on the collapse of the articular surface, the third stage 
in the ARCO classification is divided into early stage 
3 with an impression (compaction) of the subchondral 
bone, a "crescent moon" sign with preservation of 
the articular surface and hyaline cartilage, and late 
stage 3 with collapse of the articular surface. Stage 4 
is manifested by secondary osteoarthritis of the ankle 
joint, destruction of the articular surfaces or absence of 
a cartilaginous covering in the zone of aseptic necrosis. 
Synovitis and cystic remodeling of the subchondral 
bone are common.

Already in the early stages of aseptic necrosis, 
the internal structure and, as a result, the functional 
characteristics of the hyaline cartilage covering the 
articular surfaces are damaged. One of the current 
methods for detecting these disorders is MRI study 
using T2-mapping, which enables to assess the 
hydration of the hyaline cartilage [30].

– For better visualization of the subchondral bone 
impression, according to Stevens et al. [31], it is 
recommended to use computed tomography (CT) of 
the affected joint. It is more informative in decision 
making about the need for surgical treatment, the choice 
of the method of intervention, differential diagnosis 
between the early and late stage 3, or control of the 
dynamics of the aseptic necrosis after surgery [32].

Level of recommendation reliability B (level of 
evidence 3)

– Scintigraphy has lost its diagnostic value with the 
development of MRI. It is recommended to be used 
only for differential diagnosis in difficult cases [33].

Level of recommendation reliability С (level of 
evidence 4)

–To detect the total loss of bone mineral density 
(BMD), it is recommended to use dual-energy X-ray 
densitometry (DEXD) [5, 34, 35].

Level of recommendation reliability B (level of 
evidence 3)

Comment The loss in BMD may not be the cause 
of osteonecrosis, but in some cases, osteonecrosis 
develops due to osteoporosis or osteopenia. BMD 
deficiency can influence the tactics and duration of 
conservative therapy and the prognosis of the course 
of the disease [5, 34, 35].

Conservative treatment
Given the multifactorial nature of the condition, 

conservative therapy includes unloading the joint in 
combination with the administration of pain-killers, 
osteotropic therapy, anti-resorptive or anabolic 
drugs, vascular therapy, intra-articular injections and 
physiotherapy. The use of drugs as monotherapy is 
less effective.

In the early stages of the disease, it is recommended 
to unload the joint using crutches or a rigid orthosis on 
the ankle joint and a cane in the arm opposite to the 
affected limb for a period of at least three months [36].

Level of recommendation reliability С (level of 
evidence 4)

Comment Unloading the ankle joint in the early 
stages of aseptic necrosis is necessary to reduce the 
risk of articular surface impression, since walking 
[37] increases the load on the articular surface by 
3.5 times, which in the presence of microfractures in 
the subchondral zone can be critical for the patient 
and lead to joint destruction. Walking on crutches or 
fixation of the ankle joint in a brace (orthosis) with 
rigid lateral supports in combination with a cane in 
the arm opposite to the lesion is recommended.

To relieve pain in patients with a high risk of 
gastrointestinal pathology, it is recommended to 
give preference to highly selective non-steroidal anti-
inflammatory drugs from the coxib group, in patients with 
a high risk of cardiovascular pathology – to non-selective 
NSAIDs (Naproxen up to 500 mg / day) [38–40].
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Level of recommendation reliability B (level of 
evidence 2)

Comment If pain persists after the start of 
unloading, it is possible to prescribe non-steroidal 
anti-inflammatory drugs that are chosen taking into 
account patient's concomitant pathology.

Administration of injectable glucocorticoids is not 
recommended for pain relief in osteonecrosis due to 
the high risk of disease progression [41].

Level of recommendation reliability B (level of 
evidence 3)

The basic therapy for osteonecrosis from the first 
days after the detection of the disease is daily intake of 
calcium supplements (500–1000 mg/day) in combination 
with colcalciferol** / alfacalcidol** [42, 43].

Level of recommendation reliability B (level of 
evidence 3)

Comment To restore bone tissue in osteonecrosis, 
the administration of calcium and colcalciferol** / 
alfacalcidol** preparations is the basic therapy. 
The unique role of calcium in providing bone tissue 
structure and regulation of intracellular processes 
by bone formation has been shown in numerous 
experimental and clinical studies [44].

When prescribing calcium preparations, the 
amount of salt containing 1000 mg of Ca++ is taken 
into account, therefore, calcium carbonate is most 
widely used in complex treatment.

An alternative to calcium carbonate salt is ossein, 
a hydroxyapatite complex, which contains calcium 
178 mg and phosphorus 82 mg. Calcium absorption in 
this case occurs without an abrupt rise in the level of 
ionized blood calcium [45]. D-hormone deficit (the term 
vitamin D is often used in the literature) [46] is often 
found in patients with various pathologies, including 
osteonecrosis of bones, especially in older and elderly 
people (its transport form is estimated – 25OHD). Lack 
of D-hormone leads to hypocalcemia and, consequently, 
to secondary hyperparathyroidism, by which the 
required amount of calcium is mobilized from the bone 
due to the activation of osteoclasts that destroy the bone, 
that reduces its strength properties. These disorders are 
the basis for prescribing vitamin D** preparations [47] 

in combination with calcium preparations to improve 
bone formation and quality [48].

The dosages of basic therapy drugs for the 
treatment of osteonecrosis are presented in Table 5.

If colecalciferol** is administered, the dose of the 
drug is prescribed according to the federal clinical 
guidelines "Osteoporosis" (at least 800 IU per day), 
under the control of blood vitamin D once every 3-6 
months, with subsequent dose adjustment to achieve 
a level of at least 40 ng/ml [49].

In osteonecrosis of bones with the indication 
of the basic therapy (calcium carbonate/ossein-
hydroxyapatite complex and colecalciferol** / 
alfacalcidol**) from the first days after the detection 
of the disease, anti-resorption drugs (bisphosphonates 
or #denosumab**) are recommended [50–52].

Level of recommendation reliability B (level of 
evidence 3)

Comment Bisphosphonates remain the main 
antiresorptive drugs. In the USA, according to the 
American Academy of Orthopedic Surgeons (AAOS), 
the proportion of bisphosphonates in the treatment of 
aseptic necrosis is 10 % [50].

Their purpose is aimed at reducing the intensity of 
resorption both in the zone of osteonecrosis and in the 
surrounding bone tissue [53].

The use of anti-resorption drugs, preventing bone 
loss in the early stages of the disease, may reduce the 
risk of subchondral bone collapse [54].

This use of bisphosphonates has been shown in a 
number of studies. However, due to the absence in the 
indications to bisphosphonates of their possible use in 
aseptic necrosis, the administration of this group of 
drugs for osteonecrosis from a legal point of view may 
be off label. Oral bisphosphonates are often used, for 
example Alendronate** at a dose of 70 mg per week 
[51]. One of its drawbacks is low compliance, and 
therefore the use of intravenous Zoledronic acid** 5 
mg (once a year) has been considered more promising 
[55, 56]. In addition to the direct anti-resorption effect 
and, consequently, the reduction of bone edema [55], 
bisphosphonates have a significant analgesic action, 
and thus improve the quality of life of patients [56, 57].

Table 5
Initial dosage of calcium preparations and alfacalcidol (basic therapy) in osteonecrosis and dependence 

on the initial level of calcium in blood [42]
Initial level of calcium in blood  Alfacalcidol dose **  Dose of calcium preparations 

2.35 mmol / L and higher
0.5–0.75 μg daily for 3 months and monitoring 
of calcium levels every 3 months for 1 year to 
adjust the dose of the drug 

From the 1st day of treatment, ossein-
hydroxyapatite complex, one pill twice a day, 
or a calcium preparation 500-1000 mg per day 
during the entire period of treatment

 2.0–2.30 mmol/L  
0.75-1.0 μg daily for 3 months and control of 
blood calcium once in 3 months. during the 
entire treatment period

From the 1st day of treatment, ossein-
hydroxyapatite complex, 2 pills twice a day for 
the first 3 months, then one pill twice a day, or a 
calcium preparation of 500-1000 mg during the 
entire period of treatment
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The use of a monoclonal antibody to RANKL 
denosumab** 60 mg once in 6 months as an anti-
resorption drug has a smaller evidence base; however, 
the drug can be used to treat patients with a limited 
ability to BPs due to impaired nitrogen excretory 
function of the kidneys, as well as with ineffectiveness 
of bisphosphonates shown in the entire period of 
treatment [52]. The restoration of bone tissue in the 
early stages of aseptic necrosis may occur within 
three to 6 months of treatment. However, taking 
into account the peculiarity of bone metabolism in 
aseptic necrosis, the therapy for at least one year is 
recommended to reduce the risk of recurrence.

For anabolic therapy in patients with a low level 
of bone formation, it is recommended to administer 
teriparatide at a dose of 20 μg subcutaneously once a 
day during the entire treatment period, but not more 
than for two years [58].

Level of recommendation reliability B (level of 
evidence 3)

Comment A number of studies have shown the 
possibility of using anabolic therapy in the treatment 
of osteonecrosis of bones. For example, teriparatide is 
a drug that stimulates bone formation. Its effectiveness 
in osteonecrosis has been proven in a comparative 
study with alendronate [58].

To provide angioprotective and anti-aggregation 
effects, improvement of collateral blood flow, inhibition 
of platelet aggregation with increased microcirculation 
and reduction of the risk of arterial thrombosis, it is 
recommended to prescribe dipyridomol at a dose of 
75 mg per day for 3 weeks [59].

Level of recommendation reliability B (level of 
evidence 3)

Comment Considering the fact that 
microcirculation is impaired primarily or secondarily 
in idiopathic osteonecrosis, dipyridomol is prescribed 
as an anti-aggregation agent and angioprotective 
agent from the first days upon the diagnosis as 
another component of treatment [60].

It is recommended to use iloprost at a dose of 
20 μg/ml per day for 5 days as an anti-aggregation, 
angioprotective and vasodilation agent to improve 
microcirculation in the osteonecrosis zone [61, 62].

Level of recommendation reliability B (level of 
evidence 3)

Comment Iloprost can be used as a vasodilator. It 
is an analogue of prostacyclins, reduces intraosseous 
pressure and improves the state of the microvasculature. 
It is injected daily and intravenously, as a 6-hour 
infusion into a peripheral vein or an inserted central 
catheter at an average rate of 0.5–2 ng/kg/min using 
an infusion pump [61, 63]. This therapy should be 
carried out exclusively in a hospital or outpatient 
clinic with the presence of an intensive care team due 
to the high risk of blood pressure drop [61].

If osteonecrosis is associated with thrombophilia 
or hypofibrinolysis, in order to prevent the progression 
of the disease at ARCO stages 1-2, anticoagulants are 
recommended in a complex therapy, in particular, 
enoxyparin sodium** at a dose of 4000 IU (0.4 ml) to 
6000 IU (0.6 ml ) per day subcutaneously, for 2 to 12 
weeks [64, 65].

Level of recommendation reliability B (level of 
evidence 3)

Comment The combination of enoxyparin** with 
the drugs that influence hemostasis (salicylates of 
systemic action, acetylsalicylic acid in doses that 
have an anti-inflammatory effect, NSAIDs, including 
ketorolac, and thrombolytics such as alteplase, 
reteplase, streptokinase, tenecteplase, urokinase) 
is associated with a high risk of gastrointestinal 
bleeding, and therefore it is recommended to cancel 
them before starting therapy with enoxyparin**. 
When the forced combination of enoxyparin** with 
inhibitors of platelet aggregation (dipyridomol) 
or acetylsalicylic acid in doses that have an anti-
aggregation effect (cardioprotection), caution and 
careful clinical observation with monitoring of 
laboratory parameters should be performed [66].

Considering the fact that there is an increase in 
the level of chondroitin sulfate in the synovial fluid 
of patients with aseptic necrosis, which confirms the 
destruction of the hyaline cartilage [67] even in the 
early stages of the disease, the use of chondroitin and 
glucosamine preparations is recommended [68].

Level of recommendation reliability С (level of 
evidence 4)

Intra-articular ozone therapy may be an effective 
method to reduce synovitis and improve joint 
trophism. It is recommended at the initial stages of 
osteonecrosis, with preserved articular surface and 
hyaline cartilage [69].

Level of recommendation reliability С (level of 
evidence 4)

Comment The use of medical ozone is based on 
its ability to quickly relieve pain and improve joint 
mobility. The spread of the method was facilitated by 
the absence of its side effects [70–72]. According to 
the available data [69], in some cases, the combination 
of ozone therapy with hyaluronic acid preparations or 
platelet-rich plasma increases the therapeutic effect of 
the latter [73, 74]. 

Surgical treatment
At ARCO stages 1–2 of osteonecrosis of the 

talus, tunneling (decompression) of the lesion is 
recommended if pain persists not earlier than three 
months after the start of conservative treatment [36].

Level of recommendation reliability B (level of 
evidence 2)

Comment In patients with stages 1–2 of 
aseptic necrosis of the talus, the clinical effect of 
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