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Abstract

Background. The COVID-19 pandemic, caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
has prompted the widespread use of corticosteroids as a treatment strategy, particularly in cases of severe pneumonia
and cytokine storm. While this therapy has saved countless lives, its side effects have also been well-documented,
including the development of avascular necrosis.

Case presentation. This case report presents a rare instance of simultaneous bilateral avascular necrosis (AVN) affecting
both the humeral and femoral heads in a 49-year-old male patient recovering from severe COVID-19. The patient was
treated with high-dose corticosteroids, receiving 1250 mg of prednisolone over five days during hospitalization for
COVID-19 pneumonia. Six months after discharge, he developed persistent hip pain, which was later diagnosed as AVN
in both femoral heads. During hyperbaric oxygen therapy, the patient reported new shoulder pain, and MRI confirmed
stage IIT AVN in both humeral heads. The patient’s pain was managed with bilateral suprascapular nerve radiofrequency
ablation and bilateral Pericapsular Nerve Group (PENG) blocks, which provided significant relief.

Conclusions. This case emphasizes the potential for corticosteroid-induced AVN, even months after treatment, and
underscores the need for long-term monitoring of patients receiving corticosteroids for COVID-19. The involvement
of four major joints highlights the severe musculoskeletal complications that can arise, supporting the importance
of early diagnosis and timely intervention for pain relief.
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[ ByCTOPOHHMI aBaCKYyNSipHbIM HEKPO3 FOJIOBOK M/1e4eBbIX
U 6eApeHHbIX KOCTel Kak nposiBiIeHne NOCTKOBUAHOro CMHApPOMa:
KIMHUYECKUI Cnyyaun

Mecyt Baksip, [lle6Hem Pymenn

Mersin University, Faculty of Medicine, Division of Algology, MepcuHx, Typyus

Pedepar

AxkmyansHocme. [langemusi COVID-19, BpI3BaHHAS paclipoCTpaHeHVEM KOPOHABUPYCa TSHKEIOr0 OCTPOro PeCMPaTOPHOTO
cuuapoMa 2 (SARS-CoV-2), mpuBesna K MYPOKOMY IMTPUMEHEHUIO KOPTUKOCTEPOUIOB, 0OCOGEHHO B CYYasiX TSIKEION ITHEB-
MOHMM U TUTIEPIUTOKMHEMMM. XOTS 3Ta TEPANMS cracia 6ecuncIeHHOe MHOKECTBO KM3He, yske HaKOIIEHbI CBeIEeHUS
0 ee MMOOOYHBIX 3¢ eKTax, BKIOUas pa3BUTHE aBaCKY/ISIPHOrO HEKPO3a KOCTEIA.

Onucanue ciyuas. lIpencraBieH penkuit orydait ABYCTOPOHHETO aBACKYISIPHOTO HEKPO3a TOIOBOK TI€YEBBIX U OeIPEHHBIX
KOCTeli y My>KUMHBI 49 JIeT, TepeHeciiero Tsokenyio gopmy COVID-19. B kauecTBe jieueHusI MalMeHTy Ha3HavYalIuCh BICOKME
J103bI KOPTUKOCTEPOUAHBIX IIpernapaTtoB — 1250 Mr nmpegHM30/I0HA B TeUeHMe 5 AHel BO BpeMsl TOCITUTaIU3aLH 10 TIOBO-
nmy COVID-19-accounuupoBaHHOl MTHeBMOHMM. CIyCTsSI 6 MeC. ITOC/Ie BBIIMCKY Y TMalMeHTa MOSBUIMCH IIOCTOSTHHbIE 060N
B 00/1aCT¥ Ta300€eIpEHHOrO CYCTaBa, MO3JHee IMarHOCTMPOBAHHbIE KAaK aBACKY/ISIPHbI HEKPO3 06eMX roJIOBOK 6eIpeHHbBIX
KOCTeli. B xome runep6apooKCUreHOTepany MalyeHT TaKKe COOBIIMI O BO3HMKIIIeH 60/ B miede. MarHMTHO-pe30HAaHC-
Hast Tomorpadus rnmoaTBepawia Il craguio aBacKy/ISpPHOIO HEKPO3a 06eMX TOJI0BOK IJIEYEBbIX KOCTel. Bosib Obl1a ycTpaHeHa
MIpY TIOMOIIM PagMOYaCTOTHOM absIMM HAAJIOTIATOYHOTO HepBa M GJI0KAAbI IPYIIbI TEPUKATICYISIPHBIX HEPBOB C 00euX
CTOPOH, YTO 3HAYMUTEIBHO YAYYIINIO COCTOSIHME TalieHTa.

Baxnrouerue. [IpencraBiieHHbIN CTyyaii MOATBEPXKAeT BO3MOKHOCTb Pa3BUTHS aBaCKY/ISIPHOTO HEKPO3a BC/IeICTBIE Jieve-
HMSI KOPTUKOCTEPOMUIAMM AasKe CITYCTS MeCSIIbI TIOC/Ie 3aBeplIeHNs Tepanuu. B ¢BSI3U ¢ 3TUM HeOOXOAMMO YAESTh 0cob0e
BHMMAaHMe JOJATOCPOYHOMY HaOMIONEHNIO AI[MeHTOB, TPYUHMMABIIMX KOPTUKOCTEPOUIHbIE TTPEapaThl B KAUECTBe Jieye-
Hud ripu COVID-19. [TopaskeHMe dyeTbIpexX KPYITHbIX CYCTaBOB CBUAETENbCTBYET O MOTEHIMATbHBIX TSKEIbIX MOCAEACTBUSIX
JIaHHOTO OCJIOKHEHMS 111 OIIOPHO-IBUTATENbHOIO amrapaTa ¥ IoguepKuBaeT BaKHOCTb PaHHEe JUarHOCTUKU U CBOeBpe-
MEeHHOTO BMEIIATeIbCTBA IJISI KyTIMPOBAHMUS 60N,

KiroueBblie CJIOBa: aBaCKY/ISIPHbI HEKPO3, Ta306eqPeHHbIN CyCTaB, IJIEYEBOI CYCTaB, KOPTUKOCTEPOUIHAS TEPATINS, TOCT-
KOBUIHBIE OC/IOKHEHMSI.

Jns nutupoBaHusi: bakeip M., Pymenu 1. JIByCTOPOHHMIT aBacKy/SIPHBIN HEKPO3 I'OJIOBOK IIJIeUeBbIX U OeqpeHHBIX
KOCTeli KaK MpPOSIBJIeHME TMOCTKOBUIHOIO CUHIApPOMA: KAMHUYECKUiT crydail. Tpasmamonozusi u opmonedust Poccuu.
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INTRODUCTION

The COVID-19 pandemic, caused by the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2),
has prompted the widespread use of corticosteroids
as a treatment strategy, particularly in cases of severe
pneumonia and cytokine storm [1]. The RECOVERY
trial and subsequent studies have demonstrated
that high-dose corticosteroid therapy, especially
dexamethasone, reduces mortality in critically ill
COVID-19 patients [2]. While this therapy has saved
countless lives, its side effects have also been well-
documented, including the development of avascular
necrosis (AVN), also known as osteonecrosis, a
debilitating condition caused by reduced blood
flow to bone tissue, leading to bone death and joint
collapse [3]. Corticosteroid-induced AVN has long been
recognized as a complication in a variety of conditions,
particularly after prolonged high-dose use [4].

Avascular necrosis most commonly affects
weight-bearing joints such as the femoral heads, but
in rare instances, it can involve other joints like the
humerus, as well as multiple joints simultaneously
[5]. Post-COVID-19 corticosteroid therapy has
been associated with an increase in the incidence
of AVN [6]. The association between corticosteroid
therapy and AVN had been previously documented,
most notably during the severe acute respiratory
syndrome (SARS) pandemic in 2003. F.C. Zhao et al.
followed patients with SARS for seven years and
reported that corticosteroid use resulted in a
significant number of cases of AVN, primarily in the
femoral heads [7].

This case report describes a rare and severe
manifestation of AVN involving four joints — the
humeral heads and femoral heads — following high-
dose corticosteroid therapy in a patient recovering
from COVID-19. We also discuss the patient’s pain
management strategies, emphasizing the importance
of early detection and intervention in preventing the
progression of AVN.

CASE PRESENTATION

The patient, a 49-year-old male, was admitted to the
hospital in March 2022 for COVID-19 pneumonia.
Due to the severity of his illness, he required
intensive care unit (ICU) monitoring for five days,
during which he received a cumulative dose of 1250
mg of prednisolone (250 mg per day). This high-dose
corticosteroid therapy was administered to manage
the severe inflammatory response associated with
COVID-19 pneumonia.

Six months after being discharged, the patient
began experiencing significant pain in his hip
joints, particularly on the right side, as well as
right-sided radicular pain. He was evaluated in both
neurosurgery and orthopedic outpatient clinics.
Initial diagnostic investigations included a lumbar
spinal MRI, which revealed L4-L5 disc bulging,
and a pelvic X-ray, which indicated osteoarthritis
in the right hip joint. Despite these findings,
electromyography of the lower extremities showed
no abnormalities. The patient was prescribed
Diclofenac, a non-steroidal anti-inflammatory drug
(NSAID), to manage the symptoms, but the pain
persisted.

Five months after the onset of the symptoms, a
hip MRI was performed due to the persistent nature
of the hip pain. The MRI revealed multiple areas of
AVN in both femoral heads, with lesions measuring
up to 3.5 cm in diameter (Figure 1). The patient was
diagnosed with stage III AVN of the femoral heads
according to the ARCO classification [8],indicating a
late-stage presentation with femoral head collapse.
In addition to hyperbaric oxygen therapy aimed at
preserving joint function and delaying the need for
surgical intervention, the patient was prescribed
NSAIDs and physiotherapy. The physiotherapy
included range-of-motion exercises to maintain
joint mobility and reduce stiffness. Despite
these interventions, the patient’s pain persisted,
necessitating further treatment options.

Figure 1. MRI revealing multiple areas
of femoral head avascular necrosis (marked with
white arrows)
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During the course of hyperbaric oxygen therapy,
the patient developed new shoulder pain, raising
concerns about the possible progression of AVN to
other joints. MRI of both shoulders confirmed the
diagnosis of bilateral stage III AVN in the humeral
heads (Figure 2). At this point, the patient was
referred to our clinic for further evaluation and pain
management.

Figure 2. MRI revealing multiple areas of humeral head
avascular necrosis (marked with white arrows)

Uponadmission to our clinic, the patient underwent
bilateral suprascapular nerve radiofrequency ablation
to manage shoulder pain. Following the procedure, he
was monitored for a period of 6 months. During this
follow-up period, the patient experienced sustained
pain relief, with an 80% reduction in shoulder pain
based on the Visual Analog Scale (VAS). Additionally,
the patient’s shoulder function improved significantly,
with an increase in range of motion and the ability to
perform daily activities without discomfort. These
clinical outcomes demonstrate the effectiveness of
the procedure in providing long-term pain relief and
functional improvement (Figure 3). For the persistent
hip pain, bilateral Pericapsular Nerve Group (PENG)
block was administered, providing an approximately
50% reduction in hip pain (Figure 4).

Figure 3.
Ultrasound-guided
suprascapular nerve
radiofrequency
ablation procedure.
The white

arrow indicates

the targeted
suprascapular nerve

Figure 4. Ultrasound-
guided pericapsular
nerve group block
procedure. The white
arrow highlights the
pericapsular space
being targeted to
deliver local anesthetic
for pain management
in hip AVN

DISCUSSION

The pathogenesis of corticosteroid-induced AVN
is multifactorial, involving such mechanisms as fat
embolism, increased intraosseous pressure, and
direct cytotoxic effects on bone cells [9]. High-dose
corticosteroid therapy leads to alterations in fat
metabolism, resulting in fat emboli that obstruct
blood vessels supplying bone tissue [10]. Reduced
blood flow causes ischemia, leading to the necrosis of
bone tissue and, eventually, joint collapse [11].

The association between corticosteroid therapy
and AVN has been previously documented in viral
outbreaks, most notably during the SARS pandemic
in 2003 [12]. F.C. Zhao et al. followed 117 patients
who received corticosteroid therapy for SARS and
observed a 23% incidence of AVN in the femoral
head, with 50 hips collapsing during a seven-year
follow-up period [7]. Similar trends have emerged in
the COVID-19 pandemic. S. Kamani et al. reported
a case of bilateral AVN of the femoral heads
following corticosteroid therapy for COVID-19, while
M.A. Panin et al. described three cases of AVN in
patients treated with steroids for COVID-19, with
symptoms developing between 75 and 120 days after
the treatment. These studies suggest that AVN may
develop months after corticosteroid administration,
even in patients who receive relatively short courses
of therapy [6, 13].

In the present case, the patient developed AVN
in both femoral and humeral heads, with symptoms
appearingapproximately sixmonths after corticosteroid
therapy. This extended time frame is consistent with
the findings of S.R. Agarwala et al., who reported that
the average duration of AVN development following
corticosteroid therapy ranges from 6 to 33 months [14].
Early detection of AVN is crucial, as once joint collapse
occurs, the only definitive treatment is surgical
intervention, such as total joint replacement [15].
The patient was diagnosed with stage III AVN in both
femoral heads, indicating collapse of the femoral heads
as confirmed by MRI. Given the severity of the AVN,
total joint replacement was considered; however, the
decision was made to delay the surgical intervention.
This choice was influenced by the patient’s relatively
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young age and the desire to preserve the native joints
for as long as possible. The patient’s symptoms were
managed with hyperbaric oxygen therapy, NSAIDs,
physiotherapy, and nerve blocks, which provided
significant pain relief. The patient continues to be
closely monitored, and total joint replacement will be
reconsidered should conservative management fail or
symptoms worsen.

The occurrence of AVN in multiple joints
simultaneously, as seen in this case, is unusual and
highlights the importance of long-term monitoring
of patients who receive high-dose corticosteroids for
COVID-19. Although the femoral heads are the most
commonly affected sites, AVN can occur in any joint,
including the shoulders, knees, and ankles [16]. In our
patient, the simultaneous involvement of the femoral
and humeral heads underscores the widespread
impact that corticosteroids can have on bone tissue.

Given the increasing reports of AVN in COVID-19
patients, it is essential to develop strategies for
minimizing the risk of corticosteroid-induced AVN
[3]. W. Li et al. demonstrated that even low doses
of corticosteroids can induce AVN in up to 32% of
patients treated for COVID-19 pneumonia [17].
This finding suggests that corticosteroids should be
used with caution, and their dosage and duration of
use should be carefully optimized to minimize the
risk of complications. V. Velchov et al. proposed the
development of a risk stratification system for AVN
in COVID-19 patients, which could help to identify
individuals with a high risk of AVN and guide decisions
regarding corticosteroid use [18].

In our case, the patient developed AVN in both the
femoral and humeral heads, with symptoms appearing
approximately six months after corticosteroid therapy.
However, the diagnosis of AVN in the femoral heads
was confirmed 11 months after the onset of hip pain

DISCLAIMERS

Author contribution

All authors made equal contributions to the study and
the publication.

All authors have read and approved the final version
of the manuscript of the article. All authors agree to bear
responsibility for all aspects of the study to ensure proper
consideration and resolution of all possible issues related to
the correctness and reliability of any part of the work.

Funding source. This study was not supported by any
external sources of funding.

Disclosure competing interests. The authors declare
that they have no competing interests.

Ethics approval. Not applicable.

Consent for publication. Written consent was obtained
from the patient for publication of relevant medical
information and all of accompanying images within the
manuscript.

symptoms, making this a late-stage diagnosis rather
than an early one. Although early detection of AVN is
crucial to prevent joint collapse, in this case, the delay
in diagnosis resulted in advanced-stage AVN requiring
more aggressive intervention. This aligns with
findings reported by A. Lohiya et al., who observed
that delayed imaging in corticosteroid-induced AVN
cases often leads to advanced disease stages and
worsened outcomes [19]. Despite the late diagnosis,
interventions such as hyperbaric oxygen therapy
and nerve blocks were successful in providing pain
relief and potentially delaying the need for surgical
intervention, similar to the approach described in
previous case studies by M. Wilson et al. [20]. This
highlights the importance of timely imaging and
diagnosis to improve outcomes in patients receiving
corticosteroid therapy for COVID-19.

CONCLUSIONS

This case report highlights such a severe
musculoskeletal complication as avascular necrosis
that can arise from high-dose corticosteroid therapy
in the treatment of COVID-19. The simultaneous
involvement of four major joints — the humeral
and femoral heads — demonstrates the widespread
impact that corticosteroids can have on bone tissue,
even months after treatment. Early diagnosis and
intervention are essential to prevent the progression
of avascular necrosis and improve patient outcomes.

Clinicians should remain cautious for the
development of avascular necrosis in patients
recovering from COVID-19 who received corticosteroid
therapy. Advanced pain management techniques,
such as suprascapular nerve radiofrequency ablation
and pericapsular nerve group blocks, can provide
significant pain relief and improve quality of life in
these patients.

JOIIOTHUTEJIbHAS NTHO®OPMALIVISA

3asnenexHslli 6K1a0 a6Mopos

Bce aBTOpBI cOenaniu 3KBUBAJIEHTHBIM BKJIaj B MOATO-
TOBKY ITyOIMKaLIUM.

Bce aBTOpBI TpowIn U omo6pmayu GUHANBHYI0 BEPCUIO
PYKOIMCH CTaTbU. Bce aBTOPBI COTVIACHBI HECTU OTBETCTBEH-
HOCTh 3@ BCe aCIeKThl paboThl, YTOOBI 0OECIIEUNTh HajJIe-
skallee pacCCMOTPEHMeE U pellieHre BCeX BO3MOKHBIX BOIIPO-
COB, CBSI3aHHBIX C KOPPEKTHOCTHIO M HAZEKHOCTBIO 06071
yacTu paboThl.

Hcmounuxk  ¢unaucuposanus. ABTOPBI  3asIBJISIIOT
06 OTCYTCTBMM BHeIIHero GMHAHCUPOBAHUS TIPU MTPOBee-
HUU UCCIEeN0BaHMS.

Bo3mookHblli KOHGIUKIM uHmepecos. ABTODBI eKJia-
PUPYIOT OTCYTCTBME SIBHBIX U TIOT€HLIMATBHBIX KOHOIMKTOB
VMHTEPECOB, CBSI3aHHBIX C MTyO/IMKaLMeli HACTOSIIEN CTaTh.

Amuueckasn 3kcnepmu3a. He ipyumeHuma.

HUngopmupoeanHoe coenacue Ha nyonukayuto. ABTOpPbI
MOTyYWMIM TIMCbMEHHOE COIVIacyue MalMeHTa Ha IMyoinKa-
M0 MEIUIIMHCKYMX TaHHbIX U M300paskeHMiA.
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