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Multifocal Osteonecrosis in the Hips and Shoulders Bilaterally after
Severe COVID-19 Infection Misdiagnosed as Fibromyalgia: A Case
Report
Ricki Sheldon', John Bailey’, David Lowenberg3

Learning Point of the Article:
Early osteonecrosis monitoring should be performed in patients with atraumatic joint pain up to 2.5 years after compromised systemic
circulation and systemic inflammation.

Introduction: Multifocal osteonecrosis (MFON) (avascular necrosis [AVN] in more than three joints) is rare. It occurs when blood flow to
multiple osseous sites is disrupted, and it is usually associated with systemic disease, coagulopathies, or high cumulative doses of steroids. The
current report describes a case of bilateral femoral and humeral head AVN misdiagnosed as fibromyalgia several years after a severe COVID-19
infection with complications of asystole and multi-organ failure.

Case Report: A 37-year-old woman presented with joint pain that started 2 years and 4 months after a COVID-19 infection that was
complicated by respiratory failure and cardiac arrest. She denied drinking alcohol or smoking and had no past medical history of osteoporosis,
autoimmune diseases, coagulopathies, or chronic steroid use. In the hospital, respiratory distress was managed with a cumulative dose of 1640
mg of steroids over 27 days. Her disease course was complicated by asystole and an exacerbated systemic inflammatory process, as evidenced by
multi-organ failure, including acute kidney disease, shockliver, and encephalopathy.

Conclusion: Patients should be monitored for bone and joint pain indicative of possible osteonecrosis complications for several years after
recovery from systemic diseases like COVID-19, regardless of whether they received high-risk cumulative steroid doses. Further, MFON should
be considered with prolonged proinflammatory states, especially with concomitant cardiac events that compromise systemic sanguinous
perfusion. Misdiagnosis and late magnetic resonance imaging can defer definitive treatment during the early, treatable stages of this disease.
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Introduction than three anatomic sites, it is called multifocal osteonecrosis

Non-traumatic avascular necrosis (AVN) occurs when the blood (MFON). The most common risk factor for MFON is chronic

supply to osseous tissue is disrupted. It is associated with high-dose systemic corticosteroid use, but it can also occur with

systemic oral or intravenous corticosteroid therapy and with illnesses affecting systemic perfusion like coagulopathies,

coagulopathies and highly inflammatory systemic illnesses, such leukemia, or sickle cell disease [2]. Although bilateral femoral

as liver disease, cancer treatments, connective tissue disorders, head AVN is relatively common because of its tenuous arterial
and inflammatory bowel disease [1]. When occurring in more supply, MFONisrare 3,4].
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Figure 1: Radiograph of the pelvis of a 37-year-old woman with multifocal osteonecrosis. The

treatments further increase AVN risk [10,12,13].
Studies investigating severe acute respiratory
syndrome, which is in the same virus family as
COVID-19, reported an increased risk for AVN and
MFON with cumulative corticosteroid doses as low
as 480 mg over 2—-6 months [14]. In patients aged
20-60 years, AVN symptoms after COVID-19 are
insidious and may take 80 days to 2.5 years to appear
[10,15].

Systemic infections and corticosteroid use may
induce AVN at lower doses than previously
considered safe. Variabilities in duration and doses
of steroids, coupled with increased risk from
underlying comorbidities, make it difficult to define
safe steroid-dose thresholds. In the current report,
we describe a case of bilateral femoral and humeral
head AVN misdiagnosed as fibromyalgia several

image was obtained on August 21,2024, approximately 2 weeks after core decompressionand y€ars after a severe COVID-19 infection with
before total hip arthroplasty. The severity of avascular necrosis was diagnosed at Ficat and complications of asystole and multi-organ failure,

Arlet Stage IV bilaterally because of bilateralhead collapse.

Powell et al. [S] first reported the relationship between
corticosteroids and AVN in organ transplant patients taking
chronic steroid therapy. Corticosteroids can increase fat
production, impair collagen synthesis, cause endothelial
dysfunction, and alter osteoblast function [1]. Sanguinous
supply may be compromised ifincreased lipids block flow in the
rigid interosseous vascular pathways or if vascular integrity is
affected in delicate extramedullary arteries [1]. Because of
steroid-induced reductions in osteoblast functionality, bone
remodeling may suboptimally compensate for the original
injury [1]. Symptoms may take months to 1 year to appear in
individuals aged 30-60years [S].

Cumulative doses of steroids may be more detrimental than
daily doses, and underlying comorbidities may increase AVN
risk [6]. Association Research Circulation Osseous
classification criteria for osteonecrosis of the femoral head [6]
indicate increased AVN risk with cumulative doses >2 g over 3
months. Mont et al. [7] found increased AVN risk in patients
with systemic lupus erythematosus with daily doses >20 mg/d;
that every additional 10 mg/d increased incidence by 3.6%, and
that cumulative doses of 2 gincreased risk by 6.7%.

COVID-19 infections create hypoxia, increase inflammatory
markers, induce hypercoagulability, dysregulate vascular tone,
and reduce osteoblast function [8,9,10,11]. Patients are often
treated with steroids because doses as low as 6 mg/d have been
shown to improve hypoxia and reduce acute hypoxic
respiratory failure (AHRF) [10]. Although AVN is
documented in COVID-19 patients without concurrent steroid
use, there is some disagreement about whether steroid

treated with a cumulative corticosteroid dose <2 g.

Case Report

A 37-year-old woman with a body mass index (BMI) >40
presented to our orthopedic clinic in April 2024 for shoulder
and hip pain. She was a non-smoker and denied drug and

Figure 2: Computed tomography image of the left shoulder of a 37-year-old
woman with multifocal osteonecrosis. The image was obtained on August
21,2024. At present, no interventions have been performed on the avascular
necrosisin the patient’s shoulders.
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Figure 3: Computed tomography image of the right shoulder of a 37-year-old woman

disorientation, reduced concentration, and slow speech.
Opverall, she spent 27 days in the hospital and received
1640 mg of steroids. After discharge, she received
rehabilitative care atanursinghome.

In November 2023, approximately 2 years and 4 months
after being admitted for COVID-19, she was referred to
rheumatology by her primary care physician for hip,
knee, and shoulder joint pain of unknown etiology. With
a history of metabolic encephalopathy overlying
preexisting anxiety and depression, radiographic
imaging without osseous findings, a positive antinuclear
antibody, and no other rheumatological biomarkers, the
rheumatologist diagnosed her with fibromyalgia.

In March 2024, she was referred to a bariatric

arthroplasty clinic for worsening hip pain and new-onset
numbness and tingling. At the clinic visit, she had a

with multifocal osteonecrosis. The image was obtained on August 21, 2024. At present, positive Stinchfield test, and she r eported a previous
nointerventions have been performed on the avascularnecrosisin the patient’s shoulders. magnetic resonance imaging (MRI) of her left knee that

alcohol use. She reported first noticing joint pain in November
2023, approximately 2 years and 4 months after a severe
COVID-19 infection in July 2021. Her COVID-19 disease
process was complicated by asystole, acute kidney injury (AKI),
shock liver, and acute encephalopathy. In the hospital, her
AHRF was managed with intubation and a cumulative dose of
1640 mg of steroids. Before COVID-19, her past medical
history included Class III obesity, prediabetes, polycystic
ovarian syndrome, hypertriglyceridemia, hypertension,
chronic bronchitis, anxiety, and depression. She was taking no
chronic steroids; her bronchitis was managed with albuterol
and montelukast.

Initially, the patient’s COVID-19 infection was diagnosed at the
pharmacy, but she later presented to the emergency department
for respiratory distress, where 2 days of 20 mg of prednisone
were prescribed. Due to worsening symptoms, the patient was
then hospitalized for AHRF and received 40 mg of
methylprednisolone twice per day. After succinylcholine
administration for intubation, she went asystolic and needed
cardiopulmonary resuscitation. After reanimation,
transesophageal echocardiography showed a transient
cardiomyopathy with reduced ejection fraction at 45-50%.
Laboratory values showed elevated D-dimer levels, peaking at
17.73 mg/L (normal <0.5 mg/ L), and elevated inflammatory
markers, specifically an interleukin-6 of 56.54 pg/mL (normal
<7.01 pg/mL), C-reactive protein 0f 279.30 mg/L (normal < §
mg/L), and procalcitonin of 0.11 ng/mL (normal <0.1
ng/mL). During hospitalization, creatinine levels increased,
indicating AKJ; her alanine transaminase rose to 1318 U/L,
indicating shock liver. She was also diagnosed with acute
encephalopathy, evidenced by abrupt neurological changes,

had shown evidence for bone infarcts. Radiographic
imaging of the hips was performed, showing bilateral AVN with
collapse of the left femoral head. The patient was told that total
joint arthroplasty was not an option at that time due to her
elevated BMI and inflammatory markers. In April 2024, her
primary care physician referred her to our orthopedic clinic for
joint aspiration and intra-articular steroid injections. At that
time, she was barely able to walk and also complained of
increasing shoulder pain. Physical examination showed
bilateral pain on palpation over the greater trochanters and the
biceps tendons; she had a positive apprehension test and
reduced shoulderrange of motion.

In April 2024, bilateral hip fluid aspiration with intra-articular
steroid injections was performed. No marked effusions were
found, and fluid cultures failed to show growth. Pain relief from
the steroid injection lasted 2 weeks. Being a poor surgical
candidate, in June 2024, bilateral femoral head core
decompressive surgery was performed to try to delay total hip
arthroplasty (THA) by improving interosseous blood flow.
Due to continued pain, in August 2024, the shoulders and hips
were imaged. Radiographs of the hips indicated no
improvement of AVN despite decompressive surgery; there was
Ficat-Arlet stage IV AVN bilaterally with crescentic sclerosis
and bilateral femoral head collapse with greater collapse of the
left femoral head (Fig. 1). Bilateral computed tomography
angiography of the shoulders showed AVN affecting 75% of the
surface areas in the humeral heads bilaterally, bilateral
tendinosis of supraspinatus and infraspinatus muscles, and
some degenerative changes in the long head of the right biceps

(Fig.2and3).

Given the continued severity of symptoms and core
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decompression failure backed by radiographic evidence, it was
decided that bilateral THAs were needed. Because the patient
had already paid her insurance deductible for 2024, she opted to
undergo THA on both hips before the end of the year. Despite
continued obesity, in September 2024, a left THA was
performed;in December 2024, aright THA was performed.

Currently, the patient still has a BMI >40; does not have any
underlying coagulopathies, leukemias, or autoimmune
inflammatory conditions; and does not take chronic steroids.
With reduced hip pain, she can now walk but continues to
experience severe bilateral shoulder pain.

Discussion

According to the Ficat and Arlet classification for osteonecrosis
in the femoral head, early stages of AVN may be asymptomatic
or produce mild pain without visible radiographic changes
[16]. The patient in this current report was likely in early-stage
osteonecrosis when diagnosed with fibromyalgia 2 years and 4
months after hospitalization for COVID-19. However, her care
was not referred to orthopedics until her disease had progressed
to advanced-stage osteonecrosis.

Our patient’s COVID-19-associated increase in inflammatory
markers, coupled with cardiac arrest, put her at risk for
thrombotic microembolisms [8, 9, 10, 11] and seemed to be
associated with a system-wide sanguinous perfusion crisis
affecting multiple organs (kidney, liver, and brain) during
hospitalization. Her critical condition when receiving steroid
treatments may have increased her risk for osteonecrosis despite
receiving a cumulative dose below the reccommended threshold
of 2 g [6]. COVID-19, coagulopathies, and steroid use in
immune-compromised and pro-inflammatory states have been
shown toincrease risk for unilateral and bilateral AVN [ 1, 5, 17].
However, MFON after COVID-19 has only been documented
in one case report [18], where symptoms were reported 2
months after a COVID-19 infection not treated with steroids.
Given that cytokines are known to damage endothelial cells,
promote microembolisms, and increase bone resorption [18],
our patient’s perfusion crisis during COVID-19 infection may
have been exacerbated by continued post-COVID systemic
inflammation, thereby prolonging poor osseous perfusion and
promotinga systemic AVN-prone environment in multiple sites
simultaneously. Since early stage asymptomatic and mild
osteonecrosis can be visualized on MRI, even without
radiographic evidence [16], MRI monitoring of arthralgia
complaints for up to 2 years after COVID infection, as has
previously been suggested [18, 19], may have resulted in an
earlier diagnosis and improved her outcome. Ultimately, this
case highlights the importance of considering previous medical
history for pro-inflammatory and perfusion-compromising

events when diagnosing atraumatic bone and joint pain.

A major limitation of the current case report was an inability to
follow the patient throughout her yearslong disease process.
The data presented here were based on available medical
records from multiple hospitals and medical facilities where she
received treatment over this period. Unfortunately, patient
records from her nursing home stay were unreconcilable.
Because she received care from multiple providers, and
considering possible differences in each provider’s
interpretation, gaps may exist in data and continuity of care.
Furthermore, our care focused on the most symptomatic joints.
There may have been possible necrosis in other, unimaged
locations, or additional sites with small bone infarcts may have
self-resolved with conservative care. For example, no follow-up
imaging occurred for the left knee, which was reported as having
aboneinfarctonaprevious MRL

Conclusion

Early stage AVN is not visible on radiographs, and definitive
care should not be delayed, as in the current case, when the
condition is misdiagnosed as fibromyalgia. From a clinical
perspective, this patient’s lack of follow-up is concerning.
Because AVN progression is insidious and irreversible in
advanced stages, early stages, more easily treatable with
nonsurgical options, may be asymptomatic or mild for years
after the original insult. By the time the patient presented to
orthopedics, she had advanced-stage osteonecrosis in multiple
joints and needed bilateral THA to manage symptoms. Given
known AVN risks, early MRI imaging and joint pain monitoring
should be indicated for over 2 years after known pro-
inflammatory, microembolism-prone, and perfusion-
compromising events, like COVID-19, treated with or without
steroids. It should also be more broadly recognized that steroid
use can have more damaging effects when systemic
inflammation and perfusion-compromising pathology coexist.

Clinical Message

When evaluating patient complaints of bone or joint pain, clinicians
should consider past systemic illness with possible compromised
sanguinous perfusion or chronic proinflammatory states with or
without steroids as a risk factor for osteonecrosis. Present or past
cumulative steroid use, even under recommended threshold
guidelines, may exacerbate this risk. Because osteonecrosis occurs
insidiously over several years, early MRI monitoring of joint pain to
rule out osteonecrosis is important to avoid misdiagnosis and
promote timely management of this limb-threatening condition.
When a patient’s medical history includes a proinflammatory,
perfusion-compromising event, scheduled follow-up assessments
for over 2 years after discharge should be encouraged to monitor for
possible AVN complications.
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