
Introduction
The COVID-19 pandemic has claimed many lives, but even 
when the pandemic is over many are suffering from its long-term 
consequences. Long COVID-19 has affected every system, with 
musculoskeletal manifestations in the form of lethargy and 
muscle pain [1]. Agarwala et al. have published that patients with 
a history of COVID-19 infection are developing avascular 
necrosis (AVN) of Hips [2]. Recently one more study published 
a case report of transient osteoporosis of the hip (TOH) post-
COVID-19 infection [3].
TOH is a rare condition caused by bone marrow edema, which is 

demonstrated on magnetic resonance imaging (MRI) and 
presents with sudden pain, or more often, mild progressive 
worsening pain or even asymptomatically. It is usually a benign 
self-limiting disease. TOH causes painful limp and joint 
osteopenia. Clinicoradiological appearance is identical to AVN; 
only MRI can accurately diagnose TOH [4].
TOH is a self-limiting illness that resolves spontaneously in 
12–24 months. Bisphosphonates, calcitonin, and prostacyclin 
have all been used to abbreviate the natural history and resolve 
the disease early [5-7]. Unlike other therapies, bisphosphonates 
have shown promise in shortening the disease’s clinical course [5, 
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Introduction: Transient osteoporosis of the hip (TOH) presents with symptoms such as groin pain, discomfort, and the presence of bone 
edema detected on magnetic resonance imaging (MRI) scans. We have observed an increase in the occurrence of TOH in patients following the 
COVID-19 pandemic.
Case Report: In this series, we present four cases of TOH that developed after COVID-19 infection. The average cumulative dose of 
prednisolone exposure in these cases was 788 mg (range 300–1050 mg). The mean duration between diagnosis and COVID-19 infection was 
102 days (range 90–123 days). The average duration from the resolution of symptoms to the initiation of bisphosphonate therapy was 98 days 
(range 90–120 days).
Conclusion: Bisphosphonate therapy appears to be an effective pharmacological treatment for TOH, providing rapid pain relief and shortening 
the disease’s natural course. This study demonstrates positive outcomes, including normalized MRI results and no progression to avascular 
necrosis, suggesting bisphosphonates as a promising management option for TOH patients.
Keywords: Transient osteoporosis of hip, bisphosphonates, long COVID-19.

Abstract

Learning Point of the Article:
Patients with COVID-19 infection are more susceptible to developing Transient Osteoporosis of the Hip (TOH). Therefore, on early 

suspicion of complaints of hip and thigh pain, diagnosis can be established by an early MRI scan of the hips. Patients with Transient 
osteoporosis of the hip can be successfully treated with bisphosphonate therapy.

Transient Osteoporosis of Hip as a Part of “Long COVID-19”: A Case 
Series
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8]. Here, we report a series of four cases in which patients 
developed TOH with a history of COVID-19 infection. This is 
the longest series of cases of TOH as sequelae of “long COVID-
19.”

Case Report
We have studied the functional recovery of four cases of TOH 
after long COVID -19 treated w ith bisphosphonate 
combination therapy which included oral alendronate 35 mg 
twice a week for 6 months and a single dose of injection 
zolendronic acid 5 mg.
Case 1
A man in his 60s complained of pain in his right hip. The patient 
had a COVID-19 infection 3 months prior, for which he was 

admitted and treated with an injection of methylprednisolone 
and oral dexamethasone over 19 days with a dose equivalent to 
1050 mg of prednisolone. MRI scan indicated widespread bone 
marrow edema of the right femoral head and neck without 
sectoral involvement (Fig. 1a). The patient was started on 
bisphosphonate combination therapy. The patient was 
asymptomatic at 3 months, with complete radiological 
resolution of bone marrow edema (Fig. 1b).

Case 2
A man in his 30s was diagnosed with COVID-19 and given oral 
dexamethasone in tapering doses over 18 days (equivalent to 
800 mg of prednisolone). One hundred and twenty-three days 
after the COVID diagnosis, the patient presented with right 
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Figure 1: (a) pre-treatment magnetic resonance imaging (MRI) of the right hip. (b), showing the post-treatment MRI images taken after 3 
months of treatment shows complete resolution of transient osteoporosis of the hip with bisphosphonate therapy.

Figure 2: (a) pre-treatment magnetic resonance imaging (MRI) of the right hip. (b), showing the post-treatment MRI images taken after 3 
months of treatment shows complete resolution of transient osteoporosis of the hip with bisphosphonate therapy.
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groin pain. MRI scan confirmed TOH of the right hip (Fig. 2a). 
The patient was started on bisphosphonate combination 
therapy. At 3-month follow-up, a repeat MRI confirmed the 
complete resolution of bone marrow edema (Fig. 2b); the 
patient was clinically asymptomatic and had no hip pain.

Case 3
A man in his 40s presented with left groin pain for 67 days. He 
had a history of COVID-19 infection, for which he was 
administered oral methylprednisolone 8 mg (equivalent to 300 
mg prednisolone) twice a day for 15 days. (MRI scan 105 days 
after COVID-19) MRI scan suggested transient osteoporosis of 
the left hip (Fig. 3a). He was started on bisphosphonate 
combination therapy according to our protocol. At the 3-month 
follow-up, his pain score went down (from nine to four). At a 4-
month follow-up, a repeat MRI showed complete resolution of 
bone marrow edema (Fig. 3b). The patient was clinically 

asymptomatic, and his pain score was zero.

Case 4
A man in his 40s presented with pain in his left groin. He was 
diagnosed with COVID-19 and given oral dexamethasone in 
tapering doses over 15 days with a total dose equal to 1000 mg of 
prednisolone. MRI scan confirmed TOH (90 days after 
COVID-19) in left hip (Fig. 4a). The patient was started on 
bisphosphonate combination therapy. At 3 months follow-up, a 
repeat MRI confirmed the complete resolution of bone marrow 
edema (Fig. 4b); the patient was clinically asymptomatic and 
had no hip pain.

Discussion
TOH has controversial etiopathogenesis and in most cases, no 
direct or convincing causal events of the disease are detected. 
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Figure 3: (a) Pre-treatment magnetic resonance imaging (MRI) of the left hip. (b), showing the post-treatment MRI images taken after 3 
months of treatment shows complete resolution of transient osteoporosis of the hip with bisphosphonate therapy.

Figure 4: (a) Pre-treatment magnetic resonance imaging (MRI) of the left hip. (b), showing the post-treatment MRI images taken after 3 months of 
treatment shows complete resolution of transient osteoporosis of the hip with bisphosphonate therapy.
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Theoretical ly,  any insult ,  such as prev ious trauma, 
osteoarthritis, inflammatory and autoimmune diseases, or 
vascular damage (AVN, algodystrophy) could be possible 
causes. Cortisone, smoking, alcoholism, hypothyroidism, 
reduced testosterone, low Vitamin D levels, pregnancy or 
lactation, and other disorders have also been reported to be 
etiologically related, but without any convincing evidence [4].
In a recent development, Ciaffi et al. have described a case of 
TOH presenting in a patient who had COVID-19 infection. 
They have put forward a hypothesis that bone marrow edema of 
the femoral neck might have avascular etiology caused by 
endothelial dysfunction induced by severe acute respiratory 
syndrome-coronavirus-2 for which they treated the patient 
with anticoagulant and bisphosphonate therapy and the patient 
had a favorable outcome [3]. Herein, we are reporting four cases 
of patients developing TOH with a previous history of COVID-
19 infection.
McCarthy found osteoclastic bone resorption in 14 of 19 TOH 
histological biopsy specimens. All specimens had edema, 
lymphocytes, and trabeculae thinning, indicating radiographic 
osteopenia. Histologically, it has been shown that there are two 
pathologies involved in TOH: Increased osteoclastic activity 
and bone resorption and edema. Due to their anti-
inflammatory and anti-osteoclastic properties, it was speculated 
that bisphosphonates can reverse the pathology of TOH [9]. 
Medical management of TOH using bisphosphonates has been 
well established, giving the promising role of bisphosphonates 
in preventing collapse and progression of the disease to AVN 
[10].
Alendronate is effective in treating this debilitating condition. 
However, it took 4–17 weeks to resolve bone marrow edema 
and symptoms. Intravenous bisphosphonates like zoledronic 

acid, due to its increased bioavailability and faster onset of 
action, have been shown to shorten this duration to 2 weeks and 
normalize MRI changes at 3 months [5].
In this series, we report four cases of TOH developed after 
COVID-19 infection. With our combination bisphosphonate 
therapy, the disease resolved completely in all cases within 98 
days (range 90–120) days. One of the primary limitations of our 
study lies in the relatively small number of cases analyzed. 
However, the study is the largest case series on this very rare 
complication of long COVID-19 with only another study being 
published has one case.

Conclusion
This study provides an effective pharmacotherapy option for 
patients with TOH. Our experience with bisphosphonate 
therapy reveals a shortening of the natural course of the disease, 
reflected in terms of pain relief as early as 2 weeks and 
normalization of MRI changes at 3 months. Furthermore, all 
the cases were observed to be performing well at their last 
follow-up (mean, 4–5 months), and none had progressed to 
AVN. We thus present an effective pharmacotherapy in the 
management of TOH.

Clinical Message

Bisphosphonate therapy is an effective treatment option for TOH 
especially in post-COVID-19 sequelae, offering rapid symptom 
relief and potentially altering the disease course. It provides early 
pain reduction, faster radiological improvement, and may prevent 
progression to more serious conditions like AVN, making it a 
valuable pharmacological intervention for managing TOH in 
clinical practice.
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