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ABSTRACT 

Background: The SARS-CoV-2 pandemic has significantly impacted global health, with emerging evidence indicating potential long-
term complications affecting various organ systems, including the musculoskeletal system. Avascular necrosis (AVN) of the 
femoral head, characterized by the death of bone tissue due to disrupted blood supply, has been increasingly reported among 
COVID-19 patients.  
Methods: We conducted a cross-sectional retrospective study in the Department of Orthopaedics at Gandhi Medical College, 
Bhopal. Patients presenting with new onset hip pain, and low back pain, which was not present before COVID-19 with radiological 
diagnosis of AVN hip were included in the study. Data on demographics, comorbidities, steroid use, and COVID-19 management 
were collected and analyzed using statistical tests to identify associations between these factors and AVN incidence. 
Results: A total of 86 patients met the inclusion criteria. Most participants were males (83.7%), predominantly within the 30-45 
years (44.2%) and 15-30 years (30.2%) age groups. Bilateral AVN was observed in 62.8% of cases. A significant portion (25.6%) had 
a history of COVID-19, with 68.2% managed in the hospital. Steroid use was prevalent among 30.2% of participants. Statistically 
significant associations were found between COVID-19 status and age distribution (p=0.049), comorbidities (p=0.014), symptom 
onset (p=0.001), and steroid therapy history (p=0.002). 
Conclusion: This study highlights a notable incidence of AVN among COVID-19 patients, with significant correlations to steroid use 
and specific comorbidities. The findings underscore the importance of vigilant monitoring for AVN in post-COVID-19 patients, 
particularly those with a history of steroid therapy. Early detection and intervention are crucial in managing AVN and improving 
patient outcomes. 
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INTRODUCTION 

The SARS-CoV-2 pandemic has had far-reaching 

implications beyond its primary respiratory effects, 

impacting various organ systems and leading to 

significant long-term complications. Among these 

complications, AVN of the femoral head has emerged as 

a condition of interest due to its severe impact on 

patients' mobility and quality of life.  
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AVN is characterized by the death of bone tissue 

resulting from interrupted blood supply, leading to the 

eventual collapse of the bone structure. The prevalence 

of AVN varies globally, with estimates ranging from 

15,000 to 20,000 new cases annually in the United States 

alone [1]. The incidence is higher in populations with 

known risk factors such as corticosteroid use, excessive 

alcohol consumption, and certain chronic conditions. The 

COVID-19 pandemic has introduced new variables, with 

emerging evidence suggesting that COVID-19 may 

exacerbate or even directly cause AVN due to factors like 

hypercoagulability and prolonged steroid therapy [2,3].  

Drawing from the lessons learned from the 2003 SARS 

Epidemic, which saw a reported surge in cases of femoral 
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head avascular necrosis (FHAVN) among afflicted 

patients, ranging from 23% to 28.8%, and primarily 

ascribed to the widespread use of corticosteroids for 

treating respiratory symptoms while also reducing the 

inflammatory response [4–7], some writers expressed 

apprehensions about the possibility of a similar outcome 

with the current COVID-19 pandemic [4, 7–9]. 

Steroid therapy has become a vital component in the 

management of severe COVID-19 patients due to its 

strong anti-inflammatory effects, especially when 

administered in large quantities. However, prolonged 

and heavy steroid usage has been linked to a known risk 

of avascular necrosis, mainly because of its deleterious 

effects on bone metabolism and vascular integrity. 

Therefore, the combination of COVID-19 infection and 

steroid therapy prompts research into how each of them 

contributes, either independently or in combination, to 

the development of avascular necrosis [10-13]. 

This study aims to investigate the incidence and risk 

factors associated with AVN in patients treated for 

COVID-19, focusing on potential links with steroid use 

and specific comorbidities. 
 

MATERIALS AND METHODS 

Study Design- Cross-sectional retrospective study. 
 

Study Subjects- Patients who visited the Orthopaedics 

Outpatient Department (OPD) during the study period 

from July 2022 to December 2023 and met the specified 

inclusion and exclusion criteria were considered for the 

study. 
 

Sample Size- A total of 86 cases were enrolled in the 

study. 
 

Inclusion Criteria 

 Patients presented with new onset hip Pain, and low 

back pain, which was not present before COVID-19. 

 Patients with X-ray and MRI suggestive of AVN hip. 

 Patients of age group 16 - 75 years. 

 Individuals who gave their informed consent to take 

part in the research. 
 

Exclusion Criteria  

 Patients with congenital hip pathology, with metallic 

implants & cardiac pacemakers. 

 Posttraumatic and postoperative patients. 

 Age group <16 years. 

 Patients not given consent for the study. 

 Patient lost to follow-up 
 

Study Procedure 

o Cases were identified from the Orthopedics OPD 

based on symptoms and initial examination 

suggesting hip pathology. 

o Detailed patient histories and clinical exams were 

conducted, including COVID-19 exposure and 

management history. 

o X-rays (AP view) and MRIs of the hip were performed 

to assess bony structures, joint spaces, and soft 

tissues. AVN was classified using the modified Ficat 

and Arlet classification system. 

o Patients meeting the inclusion criteria were invited 

to participate. Informed consent was obtained, 

ensuring an understanding of the study's purpose, 

risks, benefits, and confidentiality. 

o Enrolled patients were studied for factors related to 

AVN of the hip, collecting data on demographics, 

clinical findings, and radiological results. 

o The study compared AVN cases with and without a 

history of COVID-19 to assess any potential 

association between COVID-19 and AVN risk. 
 

Data Analysis- Data analysis was done with IBM SPSS 

version 20. Parametric and non-parametric tests, 

including Chi-square, assessed associations, with a 

significance level set at p<0.05. 
 

Ethical Clearance- Ethical clearance was obtained from 

the institutional ethics committee before commencing 

the study. 
 

RESULTS 

Most participants were within the 30-45 years age group 

(44.2%), followed by the 15-30 years age group (30.2%). 

Only a small percentage (2.3%) of participants were in 

the 60-75 years age group (Table 1). 
 

Table 1: Age Group Distribution 

Age Group Frequency Percentage (%) 

15-30 26 30.2 

30-45 38 44.2 

45-60 20 23.3 

60-75 2 2.3 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10348993/#CR7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10348993/#CR10
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10348993/#CR12
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The study participants are predominantly male (83.7%), 

with females constituting only 16.3% of the participants 

(Fig. 1). 
 

 
Fig. 1: Gender Distribution 

 

Most participants (74.4%) were non-COVID patients, 

while 25.6% were post-COVID patients (Fig. 2). 
 

 
Fig. 2: COVID-19 Status Distribution 

 

Bilateral AVN was observed in 62.8% of the cases, with 

similar distributions in both non-COVID (62.5%) and post-

COVID (63.6%) groups. Left-sided AVN was more 

frequent in post-COVID patients (22.7%) compared to 

non-COVID patients (18.8%), while right-sided AVN was 

more frequent in non-COVID patients (18.8%) compared 

to post-COVID patients (13.6%) (Table 2).  

Bilateral hip pain was the most common presenting 

complaint, more frequent in post-COVID patients (54.5%) 

compared to non-COVID patients (43.8%). Lower back 

pain was slightly more frequent in post-COVID patients 

(18.2%) than in non-COVID patients (15.6%) (Table 2). 
 

 

 

Table 2: Side of AVN and Presenting Complaint among 

study participants 

 Covid Status 

 No (%) (64) Yes (%) (22) 

Side of AVN 

Bilateral 40 (62.5) 14 (63.6) 

Left 12 (18.8) 5 (22.7) 

Right 12 (18.8) 3 (13.6) 

Presenting Complaint 

  Bilateral Hip 

Pain 
28 (43.8) 12 (54.5) 

Left Hip Pain 12 (18.8) 4 (18.2) 

Lower Back Pain 10 (15.6) 4 (18.2) 

Right Hip Pain 14 (21.9) 2 (9.1) 

 

Table 3 presents the association between COVID-19 

status and various comorbidities and habits among 86 

patients. The data indicates a significant association (p-

value=0.014), suggesting that the presence of 

comorbidities and certain habits significantly correlates 

with COVID-19 status. 
 

Table 3: Association of COVID status versus 

comorbidities and habits 

Comorbidities 

and habits 

COVID status Total 

No Yes N 

Alcoholic 1 0 1 

HTN 1 3 4 

HTN, T2DM 1 0 1 

NIL 54 12 66 

SMOKER 6 3 9 

SMOKER, T2DM 0 1 1 

T2DM 1 3 4 

Total 64 22 86 

p-value=0.014, i.e. significant 
 

Table 4 shows the association between COVID-19 status 

and steroid therapy history among 86 patients diagnosed 

with AVN. Among patients without a history of COVID-19 

infection, 46 didn’t take steroid therapy while 18 took 

steroid therapy. In contrast, among patients with a 

history of COVID-19 infection, 14 took steroid therapy 

while 8 didn’t take steroid therapy. The P-value of 0.002 
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indicates a significant association, suggesting that a 

history of steroid therapy is significantly correlated with 

COVID-19 status in patients with AVN. 
 

Table 4: Association of COVID-19 Status with Steroid 

Therapy History 

Steroid 

Therapy 

History 

Covid Status p-value 

No Yes 

0.002 
No 46 8 

Yes 18 14 

Total 64 22 

 

DISCUSSION  

This retrospective study investigated the incidence and 

risk factors of AVN in patients treated for COVID-19. The 

findings highlight a notable incidence of AVN among 

COVID-19 patients, with significant correlations to 

steroid use and specific comorbidities. The majority of 

AVN cases were observed in middle-aged males, 

consistent with existing literature that indicates a higher 

prevalence of AVN in males due to higher rates of risk 

factors like alcohol consumption and steroid use [14]. 

Previous studies have similarly reported a male 

predominance in AVN cases, particularly in the age 

groups most affected by high-risk behaviors and 

comorbidities [15].  

Bilateral AVN was the most common presentation, 

observed in 62.8% of cases. This finding aligns with prior 

research indicating that AVN often presents bilaterally, 

especially in conditions associated with systemic risk 

factors such as steroid use and chronic illnesses [16]. The 

high prevalence of bilateral AVN in this study 

underscores the systemic nature of the risk factors 

involved. A significant portion of the study participants 

had a history of COVID-19, with a notable number 

requiring hospitalization. This association suggests that 

severe COVID-19 cases, particularly those requiring 

hospitalization and steroid therapy, may be at higher risk 

for developing AVN [17].  

Previous research has highlighted the hypercoagulable 

state induced by COVID-19 as a potential contributor to 

AVN [18]. The study found significant associations 

between AVN and the presence of comorbidities such as 

hypertension and diabetes, as well as a history of steroid 

use. These findings underscore the importance of careful 

monitoring of patients with these risk factors, 

particularly in the context of COVID-19 treatment [19]. 

The link between steroid use and AVN is well-

documented, with corticosteroids being a known risk 

factor for the condition [20]. 
 

CONCLUSIONS 

This study highlights a notable incidence of AVN among 

COVID-19 patients, with significant correlations to 

steroid use and specific comorbidities. The findings 

underscore the importance of vigilant monitoring for 

AVN in post-COVID-19 patients, particularly those with a 

history of steroid therapy. Early detection and 

intervention are crucial in managing AVN and improving 

patient outcomes. Further research is needed to 

elucidate the mechanisms linking COVID-19 and AVN and 

to develop targeted prevention strategies  
 

RECOMMENDATIONS 

Routine screening for AVN should be implemented in 

patients recovering from COVID-19, especially those with 

a history of steroid therapy or relevant comorbidities. 

Utilization of advanced imaging techniques such as MRI 

can aid in early detection and accurate diagnosis. 

Additionally, stringent guidelines for steroid use in 

COVID-19 patients should be adopted to minimize the 

risk of AVN, and alternative anti-inflammatory 

treatments should be explored. Structured follow-up 

programs for COVID-19 survivors, patient education on 

risk factors, and the development of rehabilitation 

programs focusing on joint health and mobility are also 

recommended. Further research and participation in 

clinical trials are essential to improve the understanding 

and management of AVN in the context of COVID-19. 
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