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Spontaneous Osteonecrosis of Knee: A Complication of COVID-19 or
An Iatrogenic Side Effect of Steroid Use?

Sohail Ahmad', Faisal Harun', Adnan Anwer', Kaustubh Hari', Tyson Rana', Areeb Asif”

Learning Point of the Article:
Idiopathic pain in joints of the hip and knee in patients with a history of COVID-19 infection, with or without steroid use, should raise
suspicion of spontaneous osteonecrosis of the bone, and it can be managed satisfactorily using conservative methods.

Introduction: Spontaneous osteonecrosis of bones is a relatively well-studied entity, which has been linked to both COVID-19 as well as the
“wonder drug” used to treat it: steroids. The disease is said to occur within 2 months of COVID-19 infection and the clinical picture is usually ofa
painful joint with a history of COVID-19 which may be associated with management using steroids. The report highlights the importance of
clinical discretion while administering steroids as well as the increasing number of such cases of osteonecrosis of bones post the COVID-19
pandemic.

Case Report: In this case report, we present the case of a young female who presented to us with complaints of spontaneous onset pain in herleft
knee, which the patient could trace back to when she got infected with the COVID-19 virus. Radiological investigations confirmed the clinical
suspicion of osteonecrosis of knee joints secondary to steroid use for the management of COVID-19. The patient was managed conservatively
with satisfactory results on follow-up.

Conclusion: Painful knee joints are a common complaintin outpatient orthopedic clinics, but the presence ofidiopathic knee pain, especially in
young patients, with a prior history of COVID-19 should raise the suspicion of spontaneous osteonecrosis of the knee. The results of the
condition are excellent using conservative management.

Keywords: Spontaneous osteonecrosis of knee, COVID-19, steroids, knee pain.

Introduction

The COVID-19 pandemic was caused by Novel Coronavirus,
the origins of which could be traced back to Wuhan in China. The
disease was declared a pandemic by the World Health
Organization (WHO) in March 2020 [1]. While the disease
manifested in most cases as a flu-like illness with symptoms
consisting of fever, cough, and shortness of breath, the disease is
well documented to affect nearly every organ system in the
human body. This is attributed to its ability to cause endothelial
damage in blood vessels, which leads to a hypercoagulable state

in the body [2]. This, in addition to the dysregulated immune
response and the hyperinflammatory state, may affect nearly
every organ system in the body as Virchow’s triad of stasis,
hypercoagulability, and endothelial injury is completed. The
resulting micro as well as macro thrombosis may cause
pulmonary embolism when in the lungs, and also has the
potential to cause multiple organ dysfunction syndrome, as well

asdeath [3].

As the world still recovers from COVID-19, the long-term
complications of the disease are still largely unknown, and the
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Figure 1: Radiographic image of the knee joint in anteroposterior () and lateral view (b),

showinglucentareasin the distal femur, and proximal tibia and fibula

methods used to treat it remain a subject of study as well. While
most people recover completely from the disease, some people
may have symptoms that linger for weeks or even months after
they recover from the acute infection. There is no universally
agreed-upon definition of the condition, which is labeled post-
COVID syndrome by the WHO and is also referred to as
chronic COVID syndrome, long COVID, long-term COVID-
19, post-acute COVID-19, and post-COVID syndrome among
many other names [4]. The symptoms may be respiratory, such
as shortness of breath and cough, gastrointestinal such as
diarrhea, dermatologic such as rashes, neurogenic such asloss of
taste and smell, and sleep disturbances, as well as psychiatric
such as depression and anxiety. The most common
musculoskeletal symptoms of the condition are fatigue, back
pain, arthralgia, myalgia, and neck pain [ S].

Osteonecrosis of bones is a multifactorial condition most
commonly affecting the hip and knee joints. Spontaneous
osteonecrosis of the knee (SPONK) is the most common form
of osteonecrosis of the knee joint, and the underlying pathology
is believed to be vascular in origin. The alteration in blood flow
may be caused by drugs such as steroids, renal disease, and
hematological disorders and may also be post-arthroscopic [6].
Thus, COVID-19itselfbeinga hypercoagulable state aswell asa
known factor for causing bone resorption through angiotensin-
converting enzyme-2 (ACE-2) receptors, the use of steroids in
its treatment adds another risk factor for SPONK [ 7].

Investigating SPONK as a potential musculoskeletal
complication of post-COVID syndrome, this report delves into
the possible roles of the virus and corticosteroids, individually
or combined, inits development. It proposesincluding SPONK
in the differential diagnosis for knee pain in recovered COVID-
19 patients and briefly touches on management strategies.

Case Report
A 22-year-old female, otherwise healthy, presented with

complaints of pain in both her knees, with
the left knee being more painful than the
right. The pain was insidious in onset, dull
aching in nature, mild-to-moderate in
intensity, with no aggravating or relieving
factors, not radiating to any other site and
notrelieved by rest. There was no history of
trauma as well. There was no family history
of hypercoagulability or recent travel.
There is no history of any prior surgery to
any of the knees and similar pain in either of
the knees. Furthermore, no history of birth
control measures was present.

Clinical examination revealed a complete
range of motion in both knees. Both knees were stable and there
was no local rise in temperature or any tenderness. X-rays (Fig.
1) and magnetic resonance imaging (MRI) were advised as X-
rays revealed lucent areas in the distal femur and proximal tibia
and fibula. Conservative management was started.

MRI (Fig. 2) of the right knee was done using the spin echo
sequence technique, which showed multiple confluent altered
signal intensity lesions involving the subchondral and
metaphyseal region of medial and lateral condyles of the tibia,
head of fibula, and femur, appearing hypointense on T'1- as well
as T2-weighted imaging with a serpiginous peripheral
hyperintense rim on PD sequence, suggestive of bone infarcts
with areas of subchondral bone defects leading to flattening of
lateral femoral condyle. There was thinning of articular cartilage
present at femoral condyles. Screening the right knee showed
similar multiple subchondral bony infarcts involving the
femoral and tibial condyle and head of the fibula.

The patient had been diagnosed with COVID-19 2 years before
evaluation, around 6 months before the symptoms of knee pain
first began to appear. The patient had flu-like symptoms 4 days
before diagnosis. Still, the disease did not resolve spontaneously
as in most cases, and the patient required hospitalization and
admission to the intensive care unit (ICU), where intravenous
corticosteroids were administered for a period of 2 weeks. The
patient was admitted to ICU as she did not maintain saturation
on room air but no other complications such as deep vein
thrombosis were there. The patient was discharged under
satisfactory clinical condition after recovery.

The patient was prescribed oral calcium supplements, Vitamin
D capsules, and non-steroidal anti-inflammatory drugs. Along
with these medications, physiotherapy of both knees was
initiated. The patient showed significant relief in pain after 1
month and a near-complete resolution of symptoms at 2
months.
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Figure 2: Magnetic resonance images (a-d) of the knee joint showing multiple confluent altered signal intensity lesions involving subchondral

and metaphyseal regions of medial and lateral condyles of tibia and femur, with areas of subchondral defect leading to flattening of the femoral

condyle and subsequent thinning of femoral articular cartilage.

Discussion

The long-term effects of COVID-19 have just begun to be
documented and studied. While the disease had a predilection
for the elderly, the long-term effects of post-COVID syndrome
affect both the young and elderly [4]. Most of these changes can
be attributed to the ability of the virus to cause endothelial
damage via ACE-2 receptors, and thus, the disease is able to
have a lasting impact on virtually every organ system [3, 7]. As
the disease had over 771 million documented cases of COVID
as of November 8,2023, the number of people expected to have
post-COVID syndrome is expected to be quite significant [ 1].

A study by Karaarslan et al. noted the most common long-term
symptoms in COVID-19 patients after 1 month to be
respiratory symptoms such as shortness of breath (26.3% of
patients), loss of taste (15.0%), cough (14.0%), loss of smell
(12.3%),loss of appetite (10.3%), headache (8.7%), sore throat
(3.0%), diarrhea (1.30%), dizziness (1.3%), and fever (0.3%).If
only musculoskeletal symptoms are taken into account, 92.30%
of the patients had reported any musculoskeletal symptom at
hospitalization, 72.7% at 2 weeks, and 56.3% at one month. The
single-center cohort study, which involved prospective follow-
up using phone interviews, found the most common
musculoskeletal symptoms to be myalgia (64.0% at the end of 2
weeks and 44.3% at 1 month), myalgia (36.7% at 2 weeks and
21.0% at 1 month), arthralgia (35.0% at 2weeks and 22.0% at 1
month), back pain (32.3% at 2 weeks and 22.7% at 1 month),
and neck pain (15.7 at2 weeksand 10.3%at 1 month) [S].

Corticosteroids proved to be a life-saving drug during the
COVID-19 pandemic and reduced the inflammatory response
responsible for complications such as acute respiratory distress
syndrome, disseminated intravascular coagulation, and

multiple organ dysfunction syndromes. Their effectiveness in
treating COVID-19 patients led to their widespread use as well
as rampant misuse, as physicians struggled to find a cure for the
condition. While steroids have beenlong known to be a cause of
osteonecrosis, there is no consensus regarding the cumulative
dose of steroids as well as the duration required to cause the
same [7]. Apart from corticosteroids, antivirals tried in the
treatment of COVID-19 infections, such as lopinavir and
ropinavir have also been implicated in causing osteonecrosis of
bones, however, their use in the pandemic was quite limited [ 8].

The incidence of osteonecrosis after corticosteroid therapy in
COVID-19is on therise, with the condition being referred to as
a “syndemic” [9]. A study conducted by Veizi et al. found that
5% of patients who had received various doses of
corticosteroids may develop osteonecrosis. However, none of
the many studies conducted on the topic have found a relation
between the cumulative dose of corticosteroids and the
incidence of osteonecrosis. This is further complicated by the
fact that both steroids and the COVID-19 virus have the ability
tolead to conditions that may predispose to the development of
osteonecrosis [ 10].

It was noted, however, that the dose of steroids required to cause
osteonecrosis in COVID-19 patients was less than the
cumulative dose when compared to osteonecrosis caused by
steroids alone. A study conducted by Dhanasekararaja et al. on
22 patients who developed osteonecrosis of the femoral head
after being administered corticosteroids for the treatment of
COVID-19 found the average onset of symptoms after
infection to be 7.5 months, the average cumulative dose of
steroid to be 811 mg, and the average duration of steroid tale to
be 2.8 weeks. They concluded that the low cumulative dosage of
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steroids makes COVID-19 vasculitis a possible factor for the
development of osteonecrosis of the femoral head [11].
Malinowski et al. have also reported SPONK in two patients
with COVID-19 which neither required hospitalization nor
had anyhistory of corticosteroid administration [ 12].

The case reported as well as the literature available on the topic
highlights the role of COVID-19 infection in causing
osteonecrosis, synergistically with steroids if not
independently. Thus, practitioners should be cautious when
coming across a case of joint pain and enquire about the history
of COVID-19 infection, its duration, and treatment modalities
used. Since most of the patients demonstrated satisfactory
results with conservative treatment, clinical suspicion remains
the most important factor in the management of the condition.
The judicial use of corticosteroids in the treatment of COVID-
19 as well as other diseases needs to be emphasized as well, to
prevent osteonecrosis and other steroid-related complications
inthelongterm.

Conclusion

SPONK can be considered to be a component of the post-
COVID syndrome, according to our case part as well as the pre-
existing literature. Practitioners need to be judicious when
prescribing steroids for the treatment of COVID-19. A
reasonable amount of clinical suspicion should also be
employed when coming across a case of knee pain in a patient
with a history of COVID-19, with or without a history of
hospitalization or steroid use. Most patients can be managed
successfully using conservative treatments and aggressive
surgical modalities are rarely warranted.

Clinical Message

This article highlights the increasing number of cases of
osteonecrosis of bones post-COVID-19 pandemic. A proper history
and sufficient clinical suspicion may help in making the diagnosis
and the management of the condition.
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