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A B S T R A C T 

Aseptic femoral head necrosis is a multifactorial disease characterized by 

the occurrence of femoral head collapse with progressive development of 

severe secondary coxarthros is. Clinically, the disease is manifested by 

progressive pain and limited range of motion, Trendelenburg's symptom, 

crepitation and instability of the femoral head. Treatment includes 

surgical interventions and correction of cytoactivity. There is evidence of 

the ability of bisphosphonates to prevent femoral head collapse. Key 
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Aseptic necrosis of the femoral head (ANGBC), avascular necrosis (International Classification of 

Diseases, 10th revision) is a multifactorial disease affecting mainly young people, leading to the 

development of secondary severe osteoarthritis of the hip joints with subsequent disability [2]. As an 

independent disease, it was first described by E. Bergman in 1927 and E. Freund in 1939. Initially, 

ANGBC was compared to Perthes disease in children, suggesting that adults use the same term, but in 

children, unlike adults, the disease often ends with the restoration of bone tissue with the preservation of 

the femoral head. The disease usually develops at the age of 35-55 years (mean age 38 years). Data on the 

prevalence of the disease in the general population are not provided. However, it is noted that in the 

United States, between 10,000 and 50,000 new cases are diagnosed each year [4, 6,]. Only 20% of 

individuals develop angioedema at the age of over 50 years [3]. The ratio of men to women is 3: 1, and 

half of the patients have a bilateral lesion. Approximately 5-18% of all hip replacement surgeries are 

performed for primary angioedema [3, 4, 16]. There are two types of pathological osteonecrotic process: 

medullary and ethmocortical involving the joint. Medullary osteonecrosis develops when the blood 

supply to the bone marrow canal is disrupted, resulting in the death of trabecular bone cells. 

Ethmocortical osteonecrosis involving the joint has a more severe course (Figure 1). The risk of vascular 

disorders is usually noted in the proximal femur, both the trabecular and subchondral bones die, and this 

area is not able to calcify, as in medullary necrosis [19]. Aseptic necrosis of the femoral head occurs due 

to impaired blood flow and necrosis of the bone marrow elements of the femoral head. Long-term use of 

glucocorticosteroids (corticosteroids) and autoimmune diseases are the main risk factors 

Contact therapy, alcoholism, smoking, injuries and surgical interventions on the joint. There are also data 

on the effects on the development of the disease of coagulopathies (thrombophilia and disseminated 

intravascular coagulation), pancreatitis, coagulation disorders, certain autoimmune diseases, systemic 

lupus erythematosus, ionizing radiation, sickle cell anemia, hyperlipidemia, fat embolism syndrome, hip 

dysplasia, chemotherapy and / or radiation therapy, organ transplantation, chronic liver diseases. diseases 

of the liver and metabolic diseases of the bone tissue. However, according to various authors, 

approximately 40-50% of cases of angioedema are described as idiopathic without etiological factors [2, 

16, 35]. According to recent data, among the causes of idiopathic angioedema, great importance is 

attached to blood clotting disorders, in particular, thrombophilia in such patients is several times more 

common [10]. Some authors suggest that ANGBC is the result of genetic abnormalities. Another working 
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hypothesis states that cell death occurs as a result of both an increase in intraosseous pressure of the 

femoral head, leading to a deterioration in blood supply, and a mechanism similar to the compartment 

syndrome [12]. According to recent data, approximately 40% of patients receiving corticosteroid therapy 

develop varying degrees of angioedema [45]. It should be noted that in addition to the fact that the use of 

corticosteroids is one of the etiological factors of angioedema, they stimulate apoptosis of osteocytes. It is 

assumed that corticosteroids disrupt the blood circulation of the femoral head, causing tissue ischemia. 

Bone marrow adipocyte hypertrophy is also induced, which increases intraosseous pressure [4]. In order 

to identify biomarkers of GCS-induced ANGBC, a comparative study of the expression of individual 

serum proteins in patients with osteonecrosis and in healthy volunteers was conducted. A significant 

decrease in the expression of C3-and C4-components of complement, inter-α-heavy trypsin inhibitor H4 

and α2-macroglobulin was revealed in patients with osteonecrosis. These proteins are actively involved in 

the processes of intra-vascular coagulation, apoptosis, and redox reactions [7]. In addition, since 

angioedema is a multifactorial disease, it is necessary to take into account predisposing factors for the 

development of GCS-induced osteonecrosis. In experimental studiesхon rats, L. Tian et al. The disease 

was associated with activation of osteoclasts via Toll-like receptor-4 (TLR4) signaling pathways [34]. 

The mouse genome is 90% similar to the human genome, which suggests similar patho genetic 

characteristics of osteonecrosis [34]. According to recent data, TLR stimulation is involved in the 

pathogenesis of inflammatory and autoimmune diseases. When corticosteroids are used to treat these 

diseases, anti-inflammatory activity is realized through the suppression of nuclear factor kB (NF-kB), 

which, in turn, contributes to the development of angioedema. Effects on TLR7 or TLR9 and on 

interferon 

Type I contributes to the development of systemic autoimmune diseases. Nuclear factor kB and interferon 

regulatory factor-7 are signaling transcription factors that implement a pro-inflammatory response by 

acting on TLR7 or TLR9. In experiments on rats, exposure to TLR7 or TLR9 in combination with the use 

of corticosteroids or NF-kB and regulatory factor-7 interferon contributed to the development of 

angioedema after treatment with corticosteroids. This study proved that innate immune signals via TLR 

underlie the pathogenesis of aseptic necrosis [30]. It is suggested that impaired differentiation of 

mesenchymal cells may be a potential mechanism of angioedema pathogenesis. Arterial occlusion is 

considered the main predisposing factor; there are two main mechanisms: thrombosis and embolism. 

Arterial thrombosis can develop in two ways, acting synergistically: this is the primary damage to the 

artery wall and the primary pathology of coagulation. Some authors describe thrombosis caused by 

endothelial damage due to atherosclerosis or other diseases that cause vascular occlusion. In healthy 

people, the balance between thrombosis and fibrinolysis is controlled; in the presence of hereditary or 

acquired thrombophilia and / or hypofibrinolysis, this balance can change, leading to thrombosis. Another 

possible cause of angioedema is embolic disease. Impaired lipid metabolism leads to an increase in the 

amount of circulating lipids with reduced lipolytic activity of enzymes. Circulating lipids accumulate in 

the liver, contributing to fat degeneration and the formation of fat cysts. Rupture of cysts or spontaneous 

diffusion of fat droplets from the liver leads to fat embolism. The subchondral region of the femoral head 

is an area of localization of fat emboli both due to the small diameter and due to the location of terminal 

segments of arterial vessels in this zone. Intraosseous fat emboli cause stasis by mechanical occlusion, as 

well as damage to the endothelium by products of hydrolysis of free fatty acids. Another mechanism 

involved in pathogenesis is external capillary compression by hypertrophied bone marrow fat and cells 

with increased intracerebral pressure and circulatory disorders [19]. Blood supply to the femoral head is 

provided by the basicervical extracapsular articular vascular ring and the ascending branch of the medial 

circumflex femoral artery, as well as by small additional arterial tributaries of the lower and upper gluteal 

arteries of the round ligament [16]. In any case, the main cause of necrosis is acute ischemia caused by 

acute circulatory disorders of the femoral head (both arterial and venous). According to some researchers 

(Hungerford D., Leung P., 1983), the cause of these disorders is the peculiarity of blood supply to the 

femoral head in the form of a closed compartment (Fig. 2). Thus, the development of angioedema is 

described as a complication in femoral artery stenting [3]. 

In addition to the vascular factor, great importance is attached to the features of reparative bone 

regeneration in angioedema, which is disrupted in this disease. In the general scheme, the pathogenesis of 

this disorder can be presented as follows. Damage to the bone structure and violation of mechanical 



    

European Journal of Innovation in Nonformal Education www.innovatus.es 

Page | 64 

 

 

  

properties occur during the beginning of repair processes. For the formation of a new bone with effective 

mechanical properties, it takes 3 months, but for damage to the mechanical structure of the trabecular 

bone by osteoclasts, 3 weeks is enough. Thus, reparative processes become ineffective for the mechanical 

properties of the femoral head. Femoral head collapse occurs under mechanical stress (Fig. 3) [38]. 

Despite the fact that in the Russian-language literature the term “osteonecrosis”is used to denote the 

disease, emphasizing the aseptic nature of the pathology, in the English-language literature the term 

"osteonecrosis" is used. Moreover 

Clinical signs and symptoms of angioedema are very diverse and depend on the stage of the disease. In 

the initial stages, there may be minor bouts of pain for no apparent reason, often with a normal range of 

motion; pain is noted with internal rotation of the hip. With the progression of the disease, discomfort can 

be replaced by sudden attacks of severe pain. Such attacks can signal the presence of a collapse or 

fracture of the femoral head, leading to the final stage of degenerative changes. Further development of 

the disease is typically determined by increasing mechanical symptoms, including reduced volume and 

painful movements, Trendelenburg's symptom, crepitation and instability of the femoral head [12]. 

Clinically, angioedema is characterized by symptoms similar to those of coxarthrosis: 1) pain in the groin 

area, passing along the front and side of the thigh 

Diagnostics Laser Doppler flowmetry and microsensory intraosseous pressure transducers are used to 

study the femoral head blood circulation [25]. Histological examination of bone tissue samples taken 

during the operation of endoprosthetics of the affected joint is of great importance. Histological 

examination allows you to diagnose the disease, differentiate it with other pathologies and determine the 

pathogenetic pathways of the process. With the progression of osteonecrosi, the bone structure changes 

significantly. Osteoclast activity increases in the subchondral zone and necrosis zone, while osteoblast 

activity increases in the sclerosis zone (Figs. 5, 6) [39]. Immuno histochemical examination of bone 

samples revealed that the subchondral and necrotic zones were positive for the NF-kB receptor activator 

(RANK)  

Osteoblasts (positive for alkaline phosphatase) are detected around trabeculae in the sclerosis zone with a 

decrease in their number in the subchondral and necrotic zones in comparison with healthy bone. 

Osteoclasts (positive for tartrate-resistant acid phosphatase). 

They appear around the trabeculae of the subchondral and necrotic regions with a decrease in their 

number in the sclerotic zone compared to healthy bone (see Figs. 5, 6) [39]. Microscopically, 

osteonecrosis is characterized by the formation of empty lacunae with vascular fibrous tissue around in 

combination with adjacent bone tissue (Fig. At higher magnification under a microscope, foci of newly 

formed bone tissue can be seen next to empty lacunae (Fig. In most cases, laboratory parameters, such as 

prothrombin time, activated partial thromboplastin time, are normal in angiotensin-angiotensin syndrome 

[16]. However, when comparing the parameters of patients with non-traumatic angioedema and healthy 

volunteers, significant deviations in the concentration of clotting factors in blood plasma were revealed. 

Thus, patients with angioedema showed a significant decrease in ghrelin levels, an increase in the levels 

of Von Willebr and factor, plasminogen activator inhibitor-1 (PAI-1), and C-reactive protein in 

comparison with the control group, which indicates the involvement of these factors in the pathogenesis 

of the disease [20]. As a diagnostic marker of angioedema development, the following definition is 

proposed: 

the level of interleukin-33 in the blood plasma. In a study conducted in 125 patients with angioedema, 

they showed a significant increase in interleukin-33 levels (174.33 pg/ml) compared to healthy 

individuals (90.5 pg/ml), regardless of the cause of osteonecrosis [48]. Complex biomarkers for the early 

diagnosis of angioedema are proposed: levels of OPG, RANKL, cross-linked N-terminal telopeptide 

(NTX), C-terminal procollagen I peptide (PICP), tumor necrosis factor α, and interleukin-1β1 for 

enzyme-linked immunosorbent assay. Examination of patients with angioedema revealed statistically 

significant differences in this complex in comparison with healthy individuals  
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