Multiple Joint Osteonecrosis in a
Patient on Long-term Intranasal
Corticosteroids

Abstract

Mohamed A. Yousef, MD,
PhD

David C. Ayers, MD

We present the first report of bilateral knee and left ankle
osteonecrosis in a 58-year-old female patient on long-term intranasal
corticosteroids. Initially, our patient presented with progressive
disabling knee pain with normal radiographs. The patient was
presumed to have mild degenerative joint disease; therefore, she was
treated conservatively. Then, the patient developed severe left ankle
pain, and she was thought to have L5/S1 radiculopathy; therefore,
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she underwent epidural steroid injection that did not provide any
benefit. However, extensive bilateral osteonecrosis of the medial
tibial plateau in addition to osteonecrosis of the talus bone of left
ankle were later diagnosed by MRI. The patient underwent staged
bilateral total knee arthroplasty. In conclusion, the diagnosis of
osteonecrosis might be challenging because of overlapping clinical
presentation with other disorders particularly in the early stage of the
disease with normal radiographs. Therefore, a high index of suspicion
and thorough history with supplemental MRl imaging are essential for
the assessment of patients presented with atypical refractory joint
pain particularly in the presence of risk factors.

Osteonecrosis (ON) is a devas-

tating progressive disease that
results in debilitating joint degenera-
tion with functional impairment.! The
femoral head is the most common
affected site, followed by the humeral
head and knee.! ON of the knee rep-
resents 10% of all patients with ON
and typically affects the medial femoral
condyle.? Three distinct types of knee
ON were described: idiopathic or
spontaneous, secondary that occurs in
association with identifiable risk fac-
tor, and postarthroscopic.> The diag-
nosis of ON is often challenging and
delayed as well because of overlapping
clinical presentation with other con-

ditions. Despite the well-known safety
of the intranasal corticosteroids, we
present the first report of bilateral
ON of the medial tibial plateau and
left ankle ON in a 58-year-old fe-
male patient on long-term intrana-
sal corticosteroids. The patient was
informed that data concerning the case
would be submitted for publication,
and she provided consent.

Case Report

A 58-year-old female patient pre-
sented to the outpatient clinic com-
plaining of a gradual onset of constant
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Multiple Joint Osteonecrosis

Standing

Anteroposterior plain radiograph of both knees done at the initial presentation
with normal appearance (A) and at 3 months afterward (B) demonstrating
bilateral subchondral sclerotic lesions and collapse of the medial tibial plateau

more severe in the right knee.

left knee pain of a 9-week duration after
several visits to her primary care pro-
vider as well as an orthopaedic sur-
geon without improvement. No history
of trauma was noted, and her pain was
localized to the medial and anterior as-
pects of the knee. On examination, the
patient walked with antalgic gait.
Localized medial tenderness was eli-
cited. No swelling nor signs of internal
derangement were noted. She was able

to extend to 0° and flex to 135°. Knee
radiographs were negative with main-
tained joint space and without evidence
of fracture or notable osteoarthritis
(Figure 1, A). The patient was pre-
sumed to have mild degenerative joint
disease; therefore, she was prescribed
naproxen and was sent to physical
therapy for 4 weeks. On the follow-up,
the pain did not improve, and she
started to complain of similar pain

affecting her right knee. MRI of the left
knee was done that showed a large
area of acute bone marrow edema with
abnormal signal intensity in the medial
tibial plateau measuring 6.5 x 5.2 cm,
suggestive of insufficiency fracture
(Figure 2, A and B). The knee was
placed in a hinged brace, and the
patient started to use a walker for
protected weight-bearing. Medial his-
tory and medications were reviewed.
She had hypothyroidism, hypertension,
depression, and allergic rhinitis. Her
medication included levothyroxine,
escitalopram, hydrochlorothiazide, and
intranasal corticosteroids (fluticasone
propionate [Flonase] two puffs each
nostril twice a day) for several years. She
never smoked and often drank 1 to 2
glasses of wine a day.

Because of persistent pain of the
right knee, MRI of the right knee was
done that showed similar findings but
more extensive compared to the left
knee with partial collapse of the
medial tibial plateau (Figure 2, C and
D). A linear T2-hyperintense signal
was identified in the medical and
lateral meniscus as well but without
definite articular surface tear. At that
time, hip radiographs were done that
showed no evidence of ON, and new
knee radiographs showed bilateral
subchondral sclerotic lesions, with
collapse of the medial tibial plateau
more severe in the right knee (Figure
1, B). She was treated conserva-
tively with ibuprofen, gabapentin,
diphosphonate (alendronate 70 mg
once a week), and physical therapy.
At 8 weeks of follow-up, her knee
pain had become less intense, but
she started to experience disabling
pain in her left ankle. Ankle radio-
graphs were negative. She was
thought to have L5/S1 left radicul-
opathy; therefore, she underwent left
L5/S1 transforaminal epidural steroid
injection under fluoroscopy, which
did not provide any benefit. Because
of continuing pain, MRI of the left
ankle was done that showed exten-
sive. ON involving the talus and
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Figure 2
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T1-weighted (A) and T2-weighted (B) MRI images of the left knee demonstrating a large area of acute bone marrow edema
with abnormal signal intensity in the medial tibial plateau and irregularly contoured outline between the viable and necrotic
bones. T1-weighted (C) and T2-weighted (D) MRI images of the right knee showing similar findings but more extensive to
the left knee with partial collapse of the medial tibial plateau.

navicular bones (Figure 3). The pa-
tient received additional tests includ-
ing connective tissue disease workup
(complete blood count, erythrocyte
sedimentation rate, C-reactive protein,

urine analysis, serum creatinine,
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rheumatoid factor, antinuclear anti-
body, antidouble stranded DNA,
lupus  anticoagulant, and anti-
cardiolipin antibodies), coagulation
profile (prothrombin time, interna-
tional normalized ratio, activated

partial thromboplastin time, and
fibrinogen), and  thrombophilia
workup (antithrombin, protein C,
protein S, factor V Leiden, and factor
VII) to exclude underlying diseases
that were negative.
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affecting the talus and navicular bones.

Figure 4

Follow-up knee radiographs showed
progressive collapse of the medial tibial
plateau with varus malalignment and
secondary osteoarthritis bilaterally.

T1-weighted (A) and T2-weighted (B) MRI images of the left ankle
demonstrating area of acute bone marrow edema with abnormal signal intensity

Weight Bearing

Follow-up anterior-posterior weight-bearing plain radiographs of both knees
demonstrating progressive collapse of the medial tibial plateau with varus
malalignment and secondary osteoarthritis bilaterally more severe on the right.

The disease progressed to stage IV ac-
cording to the Ficat and Arlet classifi-
cation? (Figure 4) over 2 years. Staged
bilateral total knee arthroplasty (TKA)

was performed because of progres-
sively worsening knee pain recalcitrant
to conservative treatment (Figure 5).
Bone histopathology confirmed bone
ON. The patient recovered well after
TKA, with great improvement of pain
and function at the 6-month follow-
up. The mean knee injury and osteo-
arthritis outcome score (KOOS) pain
scale improved from 38 before surgery
to 83. Similarly, the mean KOOS
function in daily living (ADL) scale
improved from 37 before surgery to
85. The patient achieved an active
range of knee motion from 0 to 128°
of flexion, with no extension lag.
The left ankle was treated conserva-
tively with solid ankle-foot orthosis to
provide some comfort and to post-
pone the ankle surgery until she re-
covers from the TKA. The ankle ON
progressed with talar collapse and
secondary degenerative arthritis of
the tibiotalar and subtalar joints
(Figure 6).

Discussion

Ahlback and colleagues were the first
to describe the spontaneous type of
knee ON in 1968.#* It is the most
common form of knee ON.3 Its exact
etiology is still unclear; however, it is
thought that vascular insufficiency or
traumatic event might be implicated in
the necrosis of subchondral bone with
subsequent development of articular
surface collapse and secondary osteo-
arthritis.> This clinical entity is often
restricted to the medial femoral con-
dyle with particular unilateral affec-
tion of the epiphysis and without other
joint involvement or associated co-
morbidity. It affects older individuals
older than 55 years.? While secondary
knee ON usually affects the epiphysis,
metaphysis, and even diaphysis, are
found in patients younger than 55
years. It is characterized by the pres-
ence of bilateral multiple lesions
that affect the hip in 90% of the
patients.? It occurs in association
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with steroid use, alcoholism, connec-
tive tissue disease, sickle cell disease,
thrombophilia, and in patients with
organ transplantation.’-3

Patients with allergic rhinitis repre-
sent approximately 10% to 30% of
the general population, and the prev-
alence tends to increase progressively
across the world.® Although the use
of intranasal corticosteroids is con-
sidered safe, occasional adverse
events have been reported such as
adrenal suppression, increased intra-
ocular pressure, and growth sup-
pression.” Although it was shown
that 90% of patients with knee ON
have a history of steroid use, data on
the dose, route of administration, and
length of treatment that can cause
ON are remarkably variable.8?
Although long-term high-dose steroid
therapy is a major risk factor for
ON,? ON can develop after short-
term low-dose therapy,!® intra-
articular injection,'! or inhalational
steroid.!? It is believed that steroids
increase the bone marrow adipocyte
cell size with elevation of the intra-
osseous pressure and subsequent
impairment of the blood flow.13.14
The combined use of alcohol and
steroids is shown to have an additive
effect in causing ON.'5 We feel that
despite the low systemic bioavail-
ability of the intranasal cortico-
steroids, they can cause ON in the
presence of increased alcohol intake.

Patients usually present with grad-
ual onset of severe medial knee pain
that is often worse at night or with
weight-bearing.3 The diagnosis of
knee ON is often challenging
because it is assumed that the knee
pain might be due to meniscal injury
or early arthritic changes.® Diag-
nostic workup including connective
tissue screening tests and thrombo-
philia tests can be considered in pa-
tients with ON.16:17 However, their
role in patient management is not
clear. The plain radiographs are
completely normal initially; there-
fore, high index of clinical suspicion

Postoperative anterior-posterior weight-bearing plain radiograph
demonstrating bilateral total knee arthroplasty in good position and alignment.

Figure 6

Anteroposterior (A) and lateral (B) plain radiograph of the left ankle
demonstrating extensive mixed area of sclerosis and luscencies within the talus
with flattened talar dome, partial talar collapse, and secondary degenerative
osteoarthritis of the tibiotalar and subtalar joints.

and thorough history are important
to identify possible risk factors. Later
on, radiographs show subchondral
radiolucent areas and eventual

articular  surface collapse with
arthritic changes as the disease pro-
gresses.? At early stage disease, MRI
is the modality of choice to establish
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the diagnosis.'® It provides detailed
information about the extension of the
lesion and any other associated intra-
articular lesions. MRI is also an
important screening imaging tool in
high-risk patients, regardless of the
symptoms.'# Although bone scintig-
raphy is an effective diagnostic tool, it
has a much lower sensitivity of 64%
compared with 100% reported using
MRI beside its limited value in pa-
tients with multifocal disease.!® The
duration from the start of symptoms to
the time of diagnosis is variable rang-
ing from two weeks to 24 months.® In
our patient, the diagnosis was made
13 weeks after the pain started. Early
diagnosis is important to avoid mis-
treatment and to avoid or delay the
need for arthroplasty especially in
younger patients.

Although it is difficult to differentiate
between spontaneous and secondary
knee ON based on the clinical presen-
tation, demographic and radiological
findings can help identify the type of
knee ON. A relatively young patient
with multiple joints involvement and
underlying risk factors, as is the case
with our patient, makes the diagnosis
of secondary ON more likely. In addi-
tion, MRI findings are useful to iden-
tify the type of knee ON particularly
those with notably larger lesions in pa-
tients with secondary ON and with the
presence of irregular well-demarcated
line between the necrotic and viable
bone.! Only few cases of bilateral knee
ON have been reported in the literature
with affection of the patella'>!® and the
lateral femoral condyle.?%2! The lesions
in our case were localized to the me-
dial tibial plateau bilaterally, which is
unusual. All cases shared the same risk
factor of steroid use that varied from
the typical oral form?° to the inhaled
form.12 In our case, intranasal cortico-
steroids were responsible for ON.

The conservative treatment of knee
ON, which included protected weight-
bearing and the use of analgesics
and diphosphonate, was unsuccessful.
Because the disease continued to pro-

gress rapidly, joint-preserving proce-
dures such as core decompression
and/or impacted bone grafting were
not an option for this patient. Be-
cause of extensive bone involvement,
we proceeded with TKA, which pro-
vides excellent results—comparable
with those reported in patients with
osteoarthritis—in patients with ON,
rather than unicompartmental ar-
throplasty.?2 Our patient’s KOOS
pain and function scores improved
greatly after TKA. The management
of talus ON is often challenging with
suboptimal outcome in large percent-
age of patients.?> The management
options include conservative treatment
with protected weight-bearing or sur-
gical treatment with core decompres-
sion, vascularized bone grafting, total
talar prosthesis, or salvage proce-
dure.?3 The surgical treatment for our
patient would have been quite exten-
sive requiring a salvage procedure
because of the extensive lesions affec-
tion the talus and navicular bones.

In conclusion, bone ON is an
unusual, debilitating disease that ne-
cessitates early diagnosis. ON should
be considered in the differential diag-
nosis of severe atypical refractory joint
pain particularly in the presence of
identified risk factors. The diagnosis
might be challenging because of over-
lapping clinical presentation with other
disorders particularly in the early stage
of the disease with normal radiographs.
Therefore, a high index of suspicion
and thorough history with supple-
mental MRI imaging are essential for
the diagnosis of such condition to avoid
mistreatment or delays in treatment
especially in younger patients.
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