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Femoral head osteonecrosis post-COVID-19 infection, a prophecy coming
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Abstract
Background: COVID-19 is relatively a new condition, the long-term effects of which have not been thoroughly studied yet. Musculoskeletal complications
following COVID-19 infection or because of its medications used had been reported in the literature. Here, we report on seven hips in four patients who
presented with osteonecrosis of the femoral head (ONFH) after having COVID-19 infection and their treatment regimen included glucocorticoid.

Cases presentation: Four patients presented to us complaining of hip pain (bilateral in three patients and unilateral in one), all reported being diagnosed as
having COVID-19 infection, and their line of management included corticosteroids intake for various durations. The diagnosis was con�rmed by plain hip
radiographs and magnetic resonance imaging. The disease was in the early stages in all patients without femoral head collapse. Thus, all hips were treated by
core decompression.

Conclusion: ONFH is a real concern in patients who had COVID-19 infection, especially when corticosteroids were administered as part of their management. A
follow-up and screening strategy should be established for patients who had COVID-19 infection to detect early development of hip osteonecrosis. 

Background
At the start of the COVID-19 pandemic, it was commonly known for being a discrete respiratory infection; however, later on, it affected almost all body
systems, including the musculoskeletal system, which presented in various forms and severity starting from just myalgia and arthralgia up to rhabdomyolysis
and joints osteonecrosis [1, 2]. These effects could appear during the acute disease stage, but sometimes it occurs as a late consequence of the disease or as
a side effect of the medications used during management [1, 3].

In the past few months, there was a plethora of publications discussing nearly one theme: the fear of bone marrow osteonecrosis after the widespread use of
Corticosteroids in patients suffering from COVID-19 [4, 3, 5, 6]. Most of the authors based their fears on what occurred after the SARS Epidemic in 2003, as
high rates of osteonecrosis of the femoral head (ONFH) (up to 23%) were reported in patients recovering from the condition who had received corticosteroid
treatment [7, 3, 8]. Some authors reported cases who suffered from bone marrow osteonecrosis in the hip, knee, shoulder, and vertebrae as direct or indirect
consequences of COVID-19 infection and management [9–12, 2].

Here, we report on seven hips that suffered from ONFH in four patients who reported having COVID-19 infection and being treated with Corticosteroids as part
of their COVID-19 medical management.

Cases Presentation
We are working in a specialized arthroplasty unit in a tertiary referral university hospital. For the past three months and after being aware of the publications
raising red �ags on ONFH development in patients with previous COVID-19 infections, we started including past COVID-19 infections as an integral part of the
patient`s past medical history. if the patient had di�culty in reporting the medical treatment they received, we contacted their treating physicians. According to
our national ministry of health COVID-19 treatment protocol, the recommendation was to give corticosteroid as an anti-in�ammatory if the patient has
moderate (pneumonia without hypoxia and could be treated at home) or severe (pneumonia with hypoxia responding to oxygen therapy, but should be
admitted to intermediate care) respiratory symptoms, in the form of Dexamethasone 6 mg or methylprednisolone 1 mg/kg/24 hours [13].

Of 15 patients diagnosed with ONFH admitted to our unit in the past three months, four patients (seven hips) reported being diagnosed with COVID-19
infection, the characteristics of which are shown in Table 1. All patients were diagnosed through pelvis plain radiographic and magnetic resonance imaging
(MRI) �ndings and were classi�ed according to the Steinberg staging system [14]. They were initially treated by core decompression as the femoral head
showed no collapse (Figs. 1,2,3, and 4). Patient no. 1 (he had core decompression in another hospital) presented six months after the initial surgery with
deteriorating left hip pain; plain radiographs showed a femoral head collapse which was treated with a cementless total hip arthroplasty (THA) (Fig. 1F).
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Table 1
Characteristics of the patients included in the current report.

Patient Age Sex Comorbidities Covid-19
diagnosis

Covid-19
severity

Covid-19
management
place

Steroid
administration

The time
interval
between
Hip joint
complaint
and
COVID-19
infection*

Affected
side

ONFH
stage,
according
to
Steinberg
staging
system

Managemen
of ONFH

1 36 M No 9/2020 Severe ICU Yes/ two
weeks

11 Bilateral A initially.

(The left
hip
deteriorated
to stage
IIIC)

Core
decompress
(performed
outside our
hospital)-
followed by
left total hip
arthroplasty 
months apar

2 25 F No 2/2021 Moderate Home Yes/ ten days 7 Left hip C Core
decompress

3 19 F No 3/2021 Moderate Home Yes/ ten days 12 Bilateral B Core
decompress

4 31 M No 1/2021 Moderate Home Yes/ ten days 11 Bilateral C Core
decompress

*Reported in months. M: male, F: female, ONFH: osteonecrosis of the femoral head, ICU: intensive care unit

Discussion
Osteonecrosis of the femoral head (ONFH) is a condition where the femoral head vascularity is de�cient, leading to the death of the osteocytes and bone
marrow [15]. This condition usually affects young adults and usually starts unilaterally, but bilateral affection can reach up to 75% of the cases [15, 16].
According to the etiology, it could be primary (no de�nitive cause) or secondary, which is caused by the use of Corticosteroids or excessive alcohol intake in
about 80% of the atraumatic ONFH cases [15, 17]. Although ONFH can manifest itself in plain hip radiographs, MRI is considered the investigation of choice
for detecting the early stages of ONFH [15]. Management ranges from conservative lines in the early stages, which includes protected weight-bearing,
antiresorptive treatment, and joint preservation surgery such as core decompression; however, this could be of value in the early stages of the disease. THA
should be the solution if the femoral head shows advanced affection and collapses [15].

The evidence showed a strong correlation between Corticosteroids use and ONFH development [3, 18, 19, 10]; however, the pathophysiology of such
correlation is still unclear, which could be multifactorial, including possible fat emboli formation, increased intraosseous pressure caused by fat cell
hypertrophy, hyperlipidemia, and endothelial dysfunction, all of these possible factors could contribute to bone marrow ischemia and subsequent necrosis
[20].

During COVID-19, Corticosteroids were widely used to prevent acute lung injury and progression of acute respiratory distress syndrome; furthermore, the
RECOVERY group showed that administration of 6 mg dexamethasone daily for ten days reduced the 28-day mortality rate [21]. The massive use of
corticosteroids was expected to result in certain complications such as bone marrow osteonecrosis, diabetes, secondary infections, and possibly increased
mortality rates [22].

Agarwala et al. reported on three patients who suffered from ONFH after recovering from COVID-19 infection; their patients received corticosteroids as part of
the management protocol, the prescribed mean dose was equivalent to 758 mg of prednisolone, which was less than 2000 mg equivalent ceiling, which is
recommended to avoid ONFH [10]. The previous remark by Agarwala et al. study indicates that some other factors could contribute to osteonecrosis
development rather than the known effect of corticosteroids use.

Patients affected with COVID-19 disease may face some coagulopathies, attributed partially to an immune-mediated vascular affection with subsequent
microvascular endothelial dysfunction leading to an increase in procoagulant thrombin combined with shutting down of the �brinolytic cascade, this results in
a hypercoagulable state with possible thrombosis; this could be aggravated more by the prolonged recumbency [23, 24]. This mechanism could explain the
bone marrow ischemia in COVID-19 patients with subsequent osteonecrosis.

In a report by Ardoy and Aguilera of a patient presented by knee medial condyle osteonecrosis after having COVID-19 infection [11], the authors reported that
their patient received a small and safe dose of prednisolone; however, their patient had an antiviral medication which the authors considered as a possible risk
for developing osteonecrosis as suggested in previous reports [25].

Although the occurrence of ONFH post-COVID-19 infection seems to be multifactorial, most authors stressed on the judicious use of Corticosteroids to guard
against the development of severe complications of its prolonged and cumulative use, especially in high doses [3, 26, 4]. As all of the affected patients in the
current report are considered young contradictory to the report by Sulewski et al. where the mean age of the included patients was 61, with only one of ten
patients is under the age of 40 [9], we recommend close monitoring, and early screening of patients who were diagnosed with COVID-19, especially those who
received Corticosteroids to help early diagnosis and management of ONFH, as effective joint preservation surgery depends mainly on early diagnosis.
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Conclusions
Orthoapedic surgeons dealing with hip pain in patients post COVID-19 should be aware of the possibility of ONFH. Early suspicion and management are
mandatory, especially in younger patients who remain candidates for joint preserving surgeries. A follow up protocol for COVID-19 patients for the fear of
developing joint problems is mandatory.
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Figures

Figure 1

Male 36 years old (patient 1) presented with bilateral ONFH (A, plain pelvis radiograph. B, C, and D showing MRI). E, core decompression was performed
outside our hospital. F, presented with femoral head progressive collapse managed by THA.

Figure 2

Female 25 years old (patient 2) presented with left ONFH (A, plain pelvis radiograph. B, showing MRI). C, core decompression was performed on the left side,
bone marrow aspirate was injected. D, immediate postoperative hip AP plain radiograph. E, at three months follow up.
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Figure 3

Female 19 years old (patient 3) presented with bilateral ONFH (A, plain pelvis radiograph. B, showing MRI). C, core decompression was performed bilaterally.

Figure 4

Male 31 years old (patient 4) presented with bilateral ONFH(A, plain pelvis radiograph. B, showing MRI). C, core decompression was performed bilaterally.
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