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Abstract
Background. The COVID-19 pandemic, caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
has prompted the widespread use of corticosteroids as a treatment strategy, particularly in cases of severe pneumonia 
and cytokine storm. While this therapy has saved countless lives, its side effects have also been well-documented, 
including the development of avascular necrosis.
Case presentation. This case report presents a rare instance of simultaneous bilateral avascular necrosis (AVN) affecting 
both the humeral and femoral heads in a 49-year-old male patient recovering from severe COVID-19. The patient was 
treated with high-dose corticosteroids, receiving 1250 mg of prednisolone over five days during hospitalization for 
COVID-19 pneumonia. Six months after discharge, he developed persistent hip pain, which was later diagnosed as AVN 
in both femoral heads. During hyperbaric oxygen therapy, the patient reported new shoulder pain, and MRI confirmed 
stage III AVN in both humeral heads. The patient’s pain was managed with bilateral suprascapular nerve radiofrequency 
ablation and bilateral Pericapsular Nerve Group (PENG) blocks, which provided significant relief. 
Conclusions. This case emphasizes the potential for corticosteroid-induced AVN, even months after treatment, and 
underscores the need for long-term monitoring of patients receiving corticosteroids for COVID-19. The involvement 
of four major joints highlights the severe musculoskeletal complications that can arise, supporting the importance  
of early diagnosis and timely intervention for pain relief.
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Реферат
Актуальность. Пандемия COVID-19, вызванная распространением коронавируса тяжелого острого респираторного 
синдрома 2 (SARS‑CoV‑2), привела к широкому применению кортикостероидов, особенно в случаях тяжелой пнев-
монии и гиперцитокинемии. Хотя эта терапия спасла бесчисленное множество жизней, уже накоплены сведения  
о ее побочных эффектах, включая развитие аваскулярного некроза костей.
Описание случая. Представлен редкий случай двустороннего аваскулярного некроза головок плечевых и бедренных 
костей у мужчины 49 лет, перенесшего тяжелую форму COVID-19. В качестве лечения пациенту назначались высокие 
дозы кортикостероидных препаратов — 1250 мг преднизолона в течение 5 дней во время госпитализации по пово-
ду COVID-19-ассоциированной пневмонии. Спустя 6 мес. после выписки у пациента появились постоянные боли  
в области тазобедренного сустава, позднее диагностированные как аваскулярный некроз обеих головок бедренных 
костей. В ходе гипербарооксигенотерапии пациент также сообщил о возникшей боли в плече. Магнитно-резонанс-
ная томография подтвердила III стадию аваскулярного некроза обеих головок плечевых костей. Боль была устранена 
при помощи радиочастотной абляции надлопаточного нерва и блокады группы перикапсулярных нервов с обеих 
сторон, что значительно улучшило состояние пациента.
Заключение. Представленный случай подтверждает возможность развития аваскулярного некроза вследствие лече-
ния кортикостероидами даже спустя месяцы после завершения терапии. В связи с этим необходимо уделять особое 
внимание долгосрочному наблюдению пациентов, принимавших кортикостероидные препараты в качестве лече-
ния при COVID-19. Поражение четырех крупных суставов свидетельствует о потенциальных тяжелых последствиях 
данного осложнения для опорно-двигательного аппарата и подчеркивает важность ранней диагностики и своевре-
менного вмешательства для купирования боли.

Ключевые слова: аваскулярный некроз, тазобедренный сустав, плечевой сустав, кортикостероидная терапия, пост-
ковидные осложнения.

© Бакыр М., Румели Ш., 2024 

https://creativecommons.org/licenses/by/4.0/


с л у ч а и и з  п ра к т и к и / C A S E  R E P O RT s

травматология и ортопедия россии / Traumatology and orthopedics of Russia2024;30(4)142

Introduction

The COVID-19 pandemic, caused by the severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2), 
has prompted the widespread use of corticosteroids 
as a treatment strategy, particularly in cases of severe 
pneumonia and cytokine storm [1]. The RECOVERY 
trial and subsequent studies have demonstrated 
that high-dose corticosteroid therapy, especially 
dexamethasone, reduces mortality in critically ill 
COVID-19 patients [2]. While this therapy has saved 
countless lives, its side effects have also been well-
documented, including the development of avascular 
necrosis (AVN), also known as osteonecrosis, a 
debilitating condition caused by reduced blood 
flow to bone tissue, leading to bone death and joint 
collapse [3]. Corticosteroid-induced AVN has long been 
recognized as a complication in a variety of conditions, 
particularly after prolonged high-dose use [4].

Avascular necrosis most commonly affects 
weight-bearing joints such as the femoral heads, but 
in rare instances, it can involve other joints like the 
humerus, as well as multiple joints simultaneously 
[5]. Post-COVID-19 corticosteroid therapy has 
been associated with an increase in the incidence  
of AVN [6]. The association between corticosteroid 
therapy and AVN had been previously documented, 
most notably during the severe acute respiratory 
syndrome (SARS) pandemic in 2003. F.C. Zhao et al.  
followed patients with SARS for seven years and 
reported that corticosteroid use resulted in a 
significant number of cases of AVN, primarily in the 
femoral heads [7]. 

This case report describes a rare and severe 
manifestation of AVN involving four joints — the 
humeral heads and femoral heads — following high-
dose corticosteroid therapy in a patient recovering 
from COVID-19. We also discuss the patient’s pain 
management strategies, emphasizing the importance 
of early detection and intervention in preventing the 
progression of AVN.

Case Presentation

The patient, a 49-year-old male, was admitted to the 
hospital in March 2022 for COVID-19 pneumonia. 
Due to the severity of his illness, he required 
intensive care unit (ICU) monitoring for five days, 
during which he received a cumulative dose of 1250 
mg of prednisolone (250 mg per day). This high-dose 
corticosteroid therapy was administered to manage 
the severe inflammatory response associated with 
COVID-19 pneumonia.

Six months after being discharged, the patient 
began experiencing significant pain in his hip 
joints, particularly on the right side, as well as 
right-sided radicular pain. He was evaluated in both 
neurosurgery and orthopedic outpatient clinics. 
Initial diagnostic investigations included a lumbar 
spinal MRI, which revealed L4-L5 disc bulging, 
and a pelvic X-ray, which indicated osteoarthritis 
in the right hip joint. Despite these findings, 
electromyography of the lower extremities showed 
no abnormalities. The patient was prescribed 
Diclofenac, a non-steroidal anti-inflammatory drug 
(NSAID), to manage the symptoms, but the pain 
persisted.

Five months after the onset of the symptoms, a 
hip MRI was performed due to the persistent nature 
of the hip pain. The MRI revealed multiple areas of 
AVN in both femoral heads, with lesions measuring 
up to 3.5 cm in diameter (Figure 1). The patient was 
diagnosed with stage III AVN of the femoral heads 
according to the ARCO classification [8], indicating a 
late-stage presentation with femoral head collapse. 
In addition to hyperbaric oxygen therapy aimed at 
preserving joint function and delaying the need for 
surgical intervention, the patient was prescribed 
NSAIDs and physiotherapy. The physiotherapy 
included range-of-motion exercises to maintain 
joint mobility and reduce stiffness. Despite 
these interventions, the patient’s pain persisted, 
necessitating further treatment options.

Figure 1. MRI revealing multiple areas  
of femoral head avascular necrosis (marked with 
white arrows)
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During the course of hyperbaric oxygen therapy, 
the patient developed new shoulder pain, raising 
concerns about the possible progression of AVN to 
other joints. MRI of both shoulders confirmed the 
diagnosis of bilateral stage III AVN in the humeral 
heads (Figure 2). At this point, the patient was 
referred to our clinic for further evaluation and pain 
management. 

Discussion

The pathogenesis of corticosteroid-induced AVN 
is multifactorial, involving such mechanisms as fat 
embolism, increased intraosseous pressure, and 
direct cytotoxic effects on bone cells [9]. High-dose 
corticosteroid therapy leads to alterations in fat 
metabolism, resulting in fat emboli that obstruct 
blood vessels supplying bone tissue [10]. Reduced 
blood flow causes ischemia, leading to the necrosis of 
bone tissue and, eventually, joint collapse [11].

The association between corticosteroid therapy 
and AVN has been previously documented in viral 
outbreaks, most notably during the SARS pandemic 
in 2003 [12]. F.C. Zhao et al. followed 117 patients 
who received corticosteroid therapy for SARS and 
observed a 23% incidence of AVN in the femoral 
head, with 50 hips collapsing during a seven-year 
follow-up period [7]. Similar trends have emerged in 
the COVID-19 pandemic. S. Kamani et al. reported 
a case of bilateral AVN of the femoral heads 
following corticosteroid therapy for COVID-19, while  
M.A. Panin et al. described three cases of AVN in 
patients treated with steroids for COVID-19, with 
symptoms developing between 75 and 120 days after 
the treatment. These studies suggest that AVN may 
develop months after corticosteroid administration, 
even in patients who receive relatively short courses 
of therapy [6, 13].

In the present case, the patient developed AVN 
in both femoral and humeral heads, with symptoms 
appearing approximately six months after corticosteroid 
therapy. This extended time frame is consistent with 
the findings of S.R. Agarwala et al., who reported that 
the average duration of AVN development following 
corticosteroid therapy ranges from 6 to 33 months [14]. 
Early detection of AVN is crucial, as once joint collapse 
occurs, the only definitive treatment is surgical 
intervention, such as total joint replacement [15]. 
The patient was diagnosed with stage III AVN in both 
femoral heads, indicating collapse of the femoral heads 
as confirmed by MRI. Given the severity of the AVN, 
total joint replacement was considered; however, the 
decision was made to delay the surgical intervention. 
This choice was influenced by the patient’s relatively 

Figure 2. MRI revealing multiple areas of humeral head 
avascular necrosis (marked with white arrows)

Upon admission to our clinic, the patient underwent 
bilateral suprascapular nerve radiofrequency ablation 
to manage shoulder pain. Following the procedure, he 
was monitored for a period of 6 months. During this 
follow-up period, the patient experienced sustained 
pain relief, with an 80% reduction in shoulder pain 
based on the Visual Analog Scale (VAS). Additionally, 
the patient’s shoulder function improved significantly, 
with an increase in range of motion and the ability to 
perform daily activities without discomfort. These 
clinical outcomes demonstrate the effectiveness of 
the procedure in providing long-term pain relief and 
functional improvement (Figure 3). For the persistent 
hip pain, bilateral Pericapsular Nerve Group (PENG) 
block was administered, providing an approximately 
50% reduction in hip pain (Figure 4).

Figure 4. Ultrasound-
guided pericapsular 
nerve group block 
procedure. The white 
arrow highlights the 
pericapsular space 
being targeted to 
deliver local anesthetic 
for pain management 
in hip AVN

Figure 3. 
Ultrasound-guided 
suprascapular nerve 
radiofrequency 
ablation procedure. 
The white 
arrow indicates 
the targeted 
suprascapular nerve
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young age and the desire to preserve the native joints 
for as long as possible. The patient’s symptoms were 
managed with hyperbaric oxygen therapy, NSAIDs, 
physiotherapy, and nerve blocks, which provided 
significant pain relief. The patient continues to be 
closely monitored, and total joint replacement will be 
reconsidered should conservative management fail or 
symptoms worsen.

The occurrence of AVN in multiple joints 
simultaneously, as seen in this case, is unusual and 
highlights the importance of long-term monitoring 
of patients who receive high-dose corticosteroids for 
COVID-19. Although the femoral heads are the most 
commonly affected sites, AVN can occur in any joint, 
including the shoulders, knees, and ankles [16]. In our 
patient, the simultaneous involvement of the femoral 
and humeral heads underscores the widespread 
impact that corticosteroids can have on bone tissue.

Given the increasing reports of AVN in COVID-19 
patients, it is essential to develop strategies for 
minimizing the risk of corticosteroid-induced AVN 
[3]. W. Li et al. demonstrated that even low doses 
of corticosteroids can induce AVN in up to 32% of 
patients treated for COVID-19 pneumonia [17]. 
This finding suggests that corticosteroids should be 
used with caution, and their dosage and duration of 
use should be carefully optimized to minimize the 
risk of complications. V. Velchov et al. proposed the 
development of a risk stratification system for AVN 
in COVID-19 patients, which could help to identify 
individuals with a high risk of AVN and guide decisions 
regarding corticosteroid use [18].

In our case, the patient developed AVN in both the 
femoral and humeral heads, with symptoms appearing 
approximately six months after corticosteroid therapy. 
However, the diagnosis of AVN in the femoral heads 
was confirmed 11 months after the onset of hip pain 

symptoms, making this a late-stage diagnosis rather 
than an early one. Although early detection of AVN is 
crucial to prevent joint collapse, in this case, the delay 
in diagnosis resulted in advanced-stage AVN requiring 
more aggressive intervention. This aligns with 
findings reported by A. Lohiya et al., who observed 
that delayed imaging in corticosteroid-induced AVN 
cases often leads to advanced disease stages and 
worsened outcomes [19]. Despite the late diagnosis, 
interventions such as hyperbaric oxygen therapy 
and nerve blocks were successful in providing pain 
relief and potentially delaying the need for surgical 
intervention, similar to the approach described in 
previous case studies by M. Wilson et al. [20]. This 
highlights the importance of timely imaging and 
diagnosis to improve outcomes in patients receiving 
corticosteroid therapy for COVID-19.

Conclusions

This case report highlights such a severe 
musculoskeletal complication as avascular necrosis 
that can arise from high-dose corticosteroid therapy 
in the treatment of COVID-19. The simultaneous 
involvement of four major joints — the humeral 
and femoral heads — demonstrates the widespread 
impact that corticosteroids can have on bone tissue, 
even months after treatment. Early diagnosis and 
intervention are essential to prevent the progression 
of avascular necrosis and improve patient outcomes.

Clinicians should remain cautious for the 
development of avascular necrosis in patients 
recovering from COVID-19 who received corticosteroid 
therapy. Advanced pain management techniques, 
such as suprascapular nerve radiofrequency ablation 
and pericapsular nerve group blocks, can provide 
significant pain relief and improve quality of life in 
these patients. 
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