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Introduction 

Avascular necrosis of the femoral head(ANFH) is the necrosis of areas of the 

bone marrow of the femoral head with the development of local osteoporosis and 

osteonecrosis due to blood supply disorders. It is manifested by increasing pain, 

limited movement, and impaired hip joint function. It can cause disability of the 

patient. 

Materials and methods 

scientific articles and Internet resources were used for this study, in 

particular,such databases as CyberLeninka and PubMed were used. 

Discussion 

The causes and pathogenesis of osteonecrosis in nontraumatic cases are not 

fully understood. The most likely causes of the development of this disease were a 

combination of several causes: a previous coronavirusinfection; treatment with  

(dexamethasone); previously existingand undiagnosed osteopenia; vitamin D 

deficiency.The relationship of ANFH development with a previous coronavirus 

infection is beyond doubt, since complaints 

of pain in the right TBS have a chronologicalconnection with COVID-19, 

before which, the patient led an active lifestyle and did not experience any pain. 
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Introduction The consequences of infection caused by the new coronavirus 

(SARS-CoV-2, severe acuterespiratory syndrome-related coronavirus 2), COVID-19 

(coronavirus disease 2019), is highly imaginative and is being actively studied all 

over the world. 

In addition to respiratory symptoms, some patients have musculoskeletal 

manifestations, in particular arthralgia, myalgia, pain in the lower back, which can 

persist for a long time after infection, being oneof the manifestations of the so-

called postcovid syndrome. In the long term after COVID-19 a number of patients 

develop reactive arthritis, various autoimmune 

disorders, including the onset of autoimmune diseases, as well as 

osteonecrosis (ON) [1]. Often, the extent of its development after COVID-19 is not 
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yet known. In the literature, there are descriptionsof cases of OH after coronavirus 

infection, most often associated with the severe course of COVID-19 and the use of 

glucocorticoids  [2,3]. 

Etiology And Pathogenesis There is no exact explanation of the mechanism of 

development, however, it is believed that this pathology may occur due to 

microvascular thrombosis, which is the result of damage to the endothelium[4].The 

action of cytokines is another mechanism contributing to the damageof endothelial 

cells and subsequent thrombosis, as well as bone resorption  Interleukin (IL) 1β, 

tumor necrosis factor α (TNF-α) and IL-6, released during combustion, increase 

bone tissue resorption, which leads to early osteoporosis and micro-destruction of 

bone. Nuclear Factor Ligand receptor activator-kB (RANKL, receptor activator of 

nuclear factor kappa-B ligand), vascular endothelial growth factor and macrophage 

the colony-stimulating factor released during hypoxia can activate osteoclasts, 

block the synthesisand differentiation of osteoblasts, which is also associated with 

with increased resorption and impaired bone formation [5,6]. In addition to 

indirectly enhancing bone resorption by increasing TNF-α synthesis, SARS CoV-2 

protein 3a/X1 is able to increase osteoclastogenesis by influencing osteoclast 

progenitor cells. 

Alcohol withdrawal is the most common etiological factor in adults with a 

dose–dependent effect:with an increase in the amount of alcohol consumed (mlper 

week), the risk of disease increases proportionally. Obviously, alcohol disrupts 

phospholipid metabolism and 

distorts cytokine reactions, however, at this moment the mechanism of 

impaired incest and the development of ANGBC due to consumption is not 

completely clear alcohol [18]. At the same time, it has been proven that patientswith 

antiphospholipid syndrome have a risk of 

ANGBC is three times higher than in healthy people [19]. 

Another factor that may be the reason for the development of IT is the use of 

GC. Unfortunately, in the severe course of COVID-19, HA are necessaryto suppress 

cytokine overexpression, however, it is necessary to remember their adverse effect 

on bone tissue due to activation of osteoclasts, an increase in their life span, as well 

as increased apoptosis of osteoblasts and osteocytes [7-9]. As a result, bone 

remodeling and repair are collapsing, suffering adaptation to loads [10]. It is also 

known that the use of HA leads to hyperplasia of adipose tissue of the bone 

marrow, fatty embolism and hypercoagulation, as a result of which intraosseous 

pressure increases and bone perfusion decreases 

The pathophysiology of aseptic necrosis in children and adults is similar. A 

distinctive feature in children is the ability of epiphyseal cartilage tissue to grow 

andrestore the height of the femoral head, unlike adults, in whom relatively thin 
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epiphyseal cartilage does not have the ability to regenerate,therefore progressive 

pathological changesare, as a rule, irreversible. [11]. 

The development of aseptic necrosis can be divided into two successive 

phases: ischemia and regeneration [12]. 

The phase of ischemia begins long before the first clinical manifestations. The 

primary source of ischemic changes has not yet been determined. As such, the 

following are considered: pathology of blood vessels supplyingthe proximal 

epimetaphysis of the femur, changes in the blood transported by them or in the 

subchondral layer affecting the regeneration of the cartilage matrix [29]. According 

to Wingstrand et al. [28], ischemia the femoral head with impaired blood flow does 

not always lead to the development of pain syndrome, which it is more often 

manifested only in the regeneration phase. There are no X-ray signs of the ischemic 

phase: the first 

changes appear only in the initial stages of the regeneration phase, when 

revascularization and migration of osteoblastic differon cells begin, which leads to 

a visible change in the structure of bone tissue. 

The regeneration phase. As with any damage to bone tissue, after the 

occurrence of ischemia and necrosis,inflammatory mediators stimulate the 

appearance of stem cells in this area. This process is provided by the growth of 

blood vessels in the direction of epiphyseal cartilage. Since the beginning of the 

regeneration phase, two different processes have been taking place in the femoral 

head. On the one hand, compact subchondral bone and induced osteoclasts will 

maintain a negative appositional-resorption balance, on the other – spongy bone 

located in the center of the femoral head,it will have a positive appositional balance 

due to osteoblast activation. Radiologically, this pattern manifests itself in the form 

of a subchondral X-ray translucent line. The weakened subchondral bone will no 

longer be able to hold the overlying cartilage, and,consequently, the articular 

surface of the femoral head begins to collapse. In adults, such 

changes lead to the rapid development of coxarthrosis, while in children it is 

possible to restore 

the configuration of the head [29]. 

Discussion. The most likely causes of the development of this disease were a 

combination of several causes: a previous coronavirusinfection; treatment with  

(dexamethasone); previously existingand undiagnosed osteopenia; vitamin D 

deficiency.The relationship of ANFH development with a previous coronavirus 

infection is beyond doubt, since complaints 

of pain in the right TBS have a chronologicalconnection with COVID-19, 

before which, the patient led an active lifestyle and did not experience any 

pain.With ANFH associated with taking GC,the interval between the appearance of 
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symptoms associated with ANFH and taking GC is usually 6-12 months, but with 

SARS-CoV-2003 this interval turns out to be shorter 

(about 2-6 months) [20, 21]. Therefore, in the first year aftera coronavirus 

infection 

, special attention should be paid to the complaints of patients from the 

musculoskeletal system. 

The most common cases of ANFH in the literature are after a severe course of 

a new corona viral infection complicated by acute respiratory distress syndrome 

(ARDS). The development of ANFH in connection with ARDS was described back 

in 2003 after an outbreak of SARS. Among 539 patients with severe ARDS, the 

frequency ANFH was 39.5% for men and 19.3% for women; and it developed more 

often in younger patients (in the group from 20 to 49 years old) [22]. In most of the 

describedcases, the development of ANFH in ARDS patients was associated 

using GC. B. Zhang and S. Zhang [23], a system for stratifying the risk of 

developing OH in patients with COVID-19 was proposed, according to which 

patients who did not receive HC have a low risk; the average risk is noted when 

receiving a cumulative dose of <2000 mg of GC during <1 week; high risk – when 

receiving a cumulative dose of ≥2000 mg in terms of prednisone during ≥ 1 week or 

during intravenous pulse therapy at a dose ≥80 mg/day. for at least 3 days. M.D. 

McKee et al. [25] in 2001, it was shown that the total dose of HA that caused IT 

varied from 290 to 3300 mg in terms of on prednisone. In the work of G.M. Shetty 

[24], it was significantly higher and amounted to more than 5,000 mg in terms of 

prednisone, however 

, due to persistent pain syndrome in the lumbar spine at the onset of the 

disease, patients received a total of 40 mg of dexamethasone, which is equivalentto 

266 mg of prednisone. Perhaps this treatment also played an adverse role in the 

development of ANFH. COVID-19 

appears to be able to increase the risk of ANFH even in the absence of HA 

therapy.  In several studies, the average duration of the interval after COVID-19 

was 58 days before the appearance of ANFH ( GC was used in all cases)  The 

development of ANFH has also been described with the appointment of low doses 

of HA in the presence of other risk factors for this pathology 

Conclusion.After a coronavirus infection, it is possible to develop avascular 

necrosis of femoral head , including multifocal, even in the absence of severe 

COVID-19. Caution is required regarding the development of avascular necrosis  in 

patients who have undergone COVID-19 and have complaints of abdominal pain, 

including of a permanent nature, in the first 3 months after the disease, when the 

risk is maximum, especially in the presence of appropriate risk factors 
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(osteoporosis, osteomalacia, systemic connective tissue diseases, diseases blood, the 

use of GC and others) 
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