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Introduction: COVID-19 must get a combined approach that involves epidemiology, surveillance, accurate
diagnosis, and prophylaxis. Corticosteroids use in the treatment of COVID-19, for a long time at high doses, can
cause steroid-induced avascular necrosis.

Case report: The patient is a 22-year-old female. She came with a complaint of bilateral groin pain for 4 months.
The pain was abrupt in onset, continuous, non-radiating, aggravated by walking and relieved with rest. We did
an X-ray of the bilateral hips, blood tests, and MRI. With the investigations, we established the diagnosis of
avascular necrosis of the femoral head.

Discussion: Ischemia of the femoral head is caused by any interruption in the blood supply of the acetabulum. It is
induced by high-dose and long-term steroid usage. Glucocorticoids affect the metabolism of lipids which results
in the formation of fat emboli and lipoprotein globules. This blocks peripheral vessels and leads to necrosis of the
bone due to ischemia.

Conclusion: Avascular necrosis of the femoral head has been reported in patients treated with corticosteroids
while being treated for COVID-19. So, physicians should keep it as a possible diagnosis and enhance their

Corticosteroid

knowledge on this topic.

1. Introduction

COVID-19 has devastated millions of lives. Hence, this pandemic
must get a combined approach that involves epidemiology, surveillance,
accurate diagnosis, and prophylaxis. The treatment of COVID-19 may
involve the use of corticosteroids. The use of corticosteroids, for a long
time at high doses, can cause steroid-induced avascular necrosis of the
femoral head (SANFH) [1,2]. It is an aseptic and ischemic condition that
can develop after steroid therapy [3]. Here, we discuss the case of a
22-year female who developed avascular necrosis of the femoral head
after being treated for COVID-19 with corticosteroids. This case has been
reported in line with SCARE’s guidelines [4].

2. Case report

A 22-year female presented to the Out Patient Department with
bilateral groin pain for 4 months. She developed pain in the right groin 4
months ago, which was abrupt in onset, continuous, non-radiating,
aggravated by walking and relieved with rest. It was not associated
with fever and swelling. She developed the same type of pain in her left
groin, which was radiating towards her left knee joint. Regarding her
past medical history, she had COVID-19 pneumonia seven months ago,
for which she was treated with oral and parenteral steroids for six weeks.
She was diagnosed with avascular necrosis of both femoral heads and
underwent core decompression of both femoral heads with Bone
Marrow Aspirate Concentrate (BMAC) injection.
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2.1. Investigation

2.1.1. Prominent laboratory findings include

SN.  Laboratory investigations  Laboratory values  References

1 Total Leucocyte count 5100 4000-11000

2. Differential Leucocyte N59L31M8E2BO N 55-70 L 20-40 M 2-8

count El1-4

B 0.5-1

3. ESR 40mm/hr Male: <15 mm/hr
Female: <20 mm/hr

4. CRP 27mg/L CRP: <10 mg/L

2.2. X-ray of the bilateral hips

- Subchondral lucency and a crescent sign suggested avascular ne-
crosis in the right femoral head.
- Normal findings in the left hip.

2.3. MRI of the bilateral hips

- It showed avascular necrosis of the bilateral femoral head.

2.3.1. Treatment

In the aseptic condition, bone marrow was aspirated from the left
ASIS. BMAC was prepared. Bilateral core decompression was done.
BMAC was injected and the wound was closed in layers. Tab alendronate
70mg OD weekly for 2 months, Tab Zocef (cefuroxime and clavulanic
acid) 500mg per oral BD for 2 weeks and Tab pantop(Pantoprazole)
40mg OD for 2 weeks were prescribed.

2.3.2. Outcome and follow-up

She was advised of non-weight bearing exercises. Mobilization on
crutches was done for 1 month. Physiotherapy was done. On further
follow-up, she is now mobilizing without crutches. Two follow ups were
done. One after 2 weeks and another after 2 months of surgery.

3. Discussion

The acetabulum or socket of the hip is supplied by the acetabular
branch of the obturator artery along with the pubic branches of the
obturator artery and the deep branches of the superior gluteal artery.
Any disruption in the blood supply could lead to ischemia and then
necrosis [5,6].

It is very imperative to know the pathophysiology of COVID-19 and
the role of corticosteroids. Firstly, the infected cellular debris augments
the release of inflammatory cytokines like TNF-alpha, IL-1, and IL-6. The
further cycle of immune activation with a subsequent hyper-
inflammatory state is triggered by uncontrolled viral replication.
There is an accompanying “cytokine storm” that causes heavy vascular
inflammation, hypotension, disseminated coagulation, and shock lead-
ing to multi-organ failure and death. The intervention of corticosteroids
in COVID 19 was formulated with this pathophysiology [7,8].

Glucocorticoids inhibit cytokine storm by inhibiting the expression
of IL-1, IL-2, IFN-gamma, and TNF-alpha which are pro-inflammatory
proteins. It also inhibits the migration of leukocytes to the site of
inflammation.

Ischemia is caused by glucocorticoids in several ways. Glucocorti-
coids affect the metabolism of lipids by disturbing the emulsification of
VLDL in the blood. This results in LDL combining with lipoprotein
globules and forming fat emboli, which block peripheral vessels and lead
to necrosis of the bone due to ischemia. Moreover, FFA, which is formed
by the hydrolysis of fat emboli, tends to damage endothelial cells of
capillaries and cause diffuse vasculitis. It can further initiate
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intravascular coagulation and exacerbate ischemic necrosis [9-11].

Glucocorticoids regulate the local blood flow by controlling the
response of vessels to vasoactive substances, which constrict the internal
artery of the femoral head. Fu et al. revealed that the expression of
microRNA 596 in the bone marrow of SANFH patients was up-regulated.
The repair of osteonecrosis bone is impeded due to inhibition of pro-
liferation and differentiation of BMSCs [12].

The glucocorticoid-induced Noxs expression, which may cause
osteocyte apoptosis in the process, is a major source of oxidative stress
[13-15]. ROS has been demonstrated to ONFH [16,17].

4. Conclusion

Many incidences of SANFH have been reported in convalescent SARS
patients. Hence, physicians should keep it as a possible diagnosis in
mind while dealing with patients with bone and joint pain. Physicians

must enhance their knowledge about the prevention of avascular
necrosis.
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Abbreviations

SANFH steroid-induced avascular necrosis of the femoral head
OPD out patient department

BMSCs bone marrow stromal cells

ROS reactive oxidative stress

ONFH  osteonecrosis of femoral head

VLDL very-low-density lipoprotein

LDL low-density lipoprotein
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