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A 51-year-old female with no history of chronic alcohol or steroid use presented with
right hip pain. X-ray and magnetic resonance imaging (MRI) showed osteoarthritic
changes without evidence of avascular necrosis (AVN) or subchondral collapse of the
femoral head, and the patient elected to receive an intra-articular corticosteroid injection
to address the pain. She returned four months post-injection, reporting the pain had
returned after 2-3 months of relief and was more severe than pre-injection. She opted for
a second corticosteroid injection, but the procedure was stopped when heme was
aspirated from the joint. A repeat MRI showed secondary femoral head AVN and
subchondral collapse. Conservative management failed, resulting in a total hip
arthroplasty (THA). This case highlights the importance of follow-up to detect warning
signs of femoral head AVN after corticosteroid injection, such as rebound pain. Early
diagnosis of AVN may prevent the progression and need for THA.

INTRODUCTION

Avascular necrosis (AVN) is inadequate vascular perfusion
to a specific bone, resulting in degeneration of osteocytes
and bone marrow that can progress to subchondral col-
lapse.! There are approximately 10,000 - 20,000 new cases
of femoral head AVN reported in the United States an-
nually.2 This can be correlated to several factors such as
trauma, chronic alcohol or steroid use, autoimmune dis-
eases, and coagulopathies like sickle cell disease.Z AVN is a
rare complication resulting from an intraarticular corticos-
teroid injection, an intervention commonly used to address
hip pain.3 Previous studies have compared the occurrence
of femoral head AVN and subchondral collapse between pa-
tients who received a single corticosteroid injection and
controls; no significant difference was found, with a very
low rate in both groups.34 Thus, the risk of significant pro-
gression of joint degeneration is not often considered when
using corticosteroid injections to address hip pain.

This case report presents a patient who developed AVN
and subchondral collapse of the femoral head following
a single intra-articular corticosteroid injection. To date,
there have been few similar cases reported in the literature.

CASE REPORT

A 51-year-old female with obesity, hypertension, and
smoking history presented with progressively worsening
right hip pain for the past year. The patient described the
pain as dull and achy, becoming sharp at times, worsened
with activity, and improved with rest. She received a previ-
ous trochanteric corticosteroid injection that did not alle-
viate her lateral hip or groin pain. She reported no chronic
steroid use or bleeding problems. On the initial visit phys-
ical exam, the patient had a nonantalgic gait and pain with
resisted hip flexion. She had a positive anterior impinge-
ment and a negative Patrick exam. Both special tests were
negative in the left hip.

X-rays of the right hip obtained at the initial appoint-
ment showed evidence of osteoarthritis and significant hip
dysplasia. A Magnetic Resonance Image (MRI) of the pelvis
and right hip was obtained before the injection, showing
osteoarthritic changes with no noted AVN, subchondral
collapse, or insufficiency fracture [Figure 1].

The patient opted to receive an intraarticular corticos-
teroid injection in the right hip joint. Utilizing ultrasound
guidance, an injection of 2cc of 1% lidocaine, 2cc of 0.25%
bupivacaine, and 40 mg Kenalog was performed.
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Figure 1. T1-weighted MRI scan of the right hip pre-injection (A), showing osteoarthritic changes with no noted
AVN, subchondral collapse, or insufficiency fracture, and post-injection (B), showing the development of
secondary AVN and subchondral collapse of t

Four months following the injection, the patient pre-
sented with worsened pain after 2-3 months of initial pain
relief. The discomfort was mild and localized to the greater
trochanteric region. On physical exam, there was no visible
swelling or deformity of the right hip, and no paresthesia
was reported. A slight limitation to the active range of mo-
tion was noted due to pain, while muscle strength was com-
parable to the contralateral side. Mild discomfort was noted
with the logroll. At this visit, the patient elected to move
forward with a second corticosteroid injection; however, as-
piration of the joint prior to injection revealed 2-3 mL of
straight heme. Thus, the procedure was discontinued, and
the patient was scheduled for an MRI to rule out possi-
ble AVN and subchondral insufficiency fracture/collapse.
The repeat MRI showed evidence of secondary AVN and
mild subchondral collapse that had significantly progressed
since the previous MRI [Figure 1].

Due to potential sequelae from additional corticosteroid
injections, particularly the progression of AVN and further
subchondral collapse, the patient decided not to receive an-
other injection. Given the patient progressed into AVN and
subchondral collapse, failing to adequately respond to non-
operative treatments such as Non-steroidal anti-inflamma-
tory drugs (NSAIDs) and activity modification, they subse-
quently elected to undergo a total hip arthroplasty.

DISCUSSION

Avascular necrosis is a lack of sufficient perfusion to a bone
that leads to severe degeneration and is most prevalent in
the femoral head. AVN of the femoral head is most com-
monly correlated to trauma, but it has also been described
most often in association with chronic steroid and alco-
hol use.2 AVN is a rare complication of an intraarticular
corticosteroid injection; the first case was reported by Ya-
mamoto et al. in 2006, involving a 50-year-old female who
developed femoral head AVN three months post-injection.5

To our knowledge, seven similar cases have been published
before this report [Table 1].5-10

All reported patients have been in the 5th-7th decades
of life and received a single corticosteroid injection to treat
hip osteoarthritis. All patients reported worsened hip pain
after some level of temporary relief from the injection, and
AVN was demonstrated between 4- and 18 weeks post-in-
jection. Some cases, such as those in Ahmed et al., involved
patients who had medical histories that may have increased
their risk: 1) post-traumatic osteoarthritis from a previ-
ous fracture-dislocation that was surgically repaired two
years prior and 2) psoriasis with ongoing modulated im-
munotherapy treatment.® The patient in this report exhib-
ited none of the aforementioned risk factors; there was no
history of excessive alcohol or steroid use, bleeding prob-
lems, or trauma to the hip. Also, unlike the one described in
this report, not all cases included pre-injection MRI scans
to rule out preexisting AVN.6:7,9,10

MRI is important in the diagnosis of AVN and ruling
out other potential diagnoses like rapidly progressive os-
teoarthritis. Early-stage AVN appears as serpentine-shaped
areas of edema that progress to diffuse areas with foci of
necrosis in later stages. Still, rapidly progressive os-
teoarthritis exhibits characteristic linear areas of edema
parallel to the articular surface.” Septic joint caused by in-
jection is another potential diagnosis; however, given this
patient’s timeline, history, and physical exam, such a dif-
ferential is less likely. Infection, however, should be ruled
out through the history, physical exam, laboratory workup,
and possible joint aspiration with fluid laboratory analysis.

AVN can be managed nonoperatively by limiting weight-
bearing and pharmacological therapies, often with limited
success. Operative options include joint-preserving surg-
eries when no subchondral collapse is present, such as bone
decompression, autologous bone marrow transplant, and
bone grafting. However, arthroplasty is indicated once AVN
has progressed to subchondral collapse.10
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Table 1. Summary of reported cases of femoral head AVN following a single corticosteroid injection

Author, year Patient Age Patient Sex Corticosteroid Injection Time to AVN
Yamamoto et al., 2006 50 Female Methylprednisolone acetate 80mg 12 weeks
Kassam, 2010 79 Male Triamcinolone acetomide 2mL 5 weeks
Thompson & Ensrud, 2019 72 Female Triamcinolone acetomide 80mg 4 weeks
Al-Omarietal., 2019 78 Male Unspecified 7.25 weeks
Ahmed et al., 2020 58 Female Methylprednisolone acetate 80mg 14 weeks
Ahmed et al., 2020 47 Female Triamcinolone acetomide 40mg 11 weeks
DeAngelis et al., 2021 74 Female Unknown 15 weeks
Cowanetal., 2024 52 Female Triamcinolone acetomide 40mg 18 weeks

While rare, AVN should be considered as a possible com-
plication from the administration of intraarticular corticos-
teroid injections in the hip and a high suspicion of AVN
in patients with risk factors and/or rebound pain should
be maintained. Early recognition of warning signs, such as
worsened pain or disability 1 to 4 months after injection,
especially following a temporary period of improvement in
symptoms, is essential to help prevent rapid joint dete-
rioration and the need for replacement. Providers should
counsel patients on these warning signs at the time of
injection and encourage follow-up immediately if any of
these symptoms arise. If a patient presents with rebound
symptoms or opts to receive a second injection and heme
is aspirated from the joint, an MRI should immediately be
ordered with a high suspicion of AVN. Quickly diagnosing
AVN and initiating conservative treatment or intervening
with joint-preserving surgery may help prevent this com-
plication from resulting in THA.

CONCLUSIONS

Hip pain that worsens or reappears in the first 1 to 4
months after administering an intraarticular corticosteroid
injection may indicate a need for further evaluation to rule
out the development of avascular necrosis of the femoral
head. Early recognition may help prevent the rapid pro-

gression of AVN to subchondral collapse, requiring arthro-
plasty, as demonstrated in this patient. This emphasizes
the importance of close patient monitoring and follow-up
after an intraarticular corticosteroid hip injection
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