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□ CASE REPORT □

Very Early Onset Steroid-Induced Avascular Necrosis
of the Hip and Knee in a Patient with Idiopathic

Thrombocytopenic Purpura

Necmettin Yildiz, Fusun Ardic and Saadet Deniz

Abstract

Avascular necrosis (AVN) is a devastating adverse effect of steroid therapy rarely reported in idiopathic
thrombocytopenic purpura (ITP). We describe a 64-year-old woman with progressive left knee and hip pain
for 30 days resulting with the inability to ambulate. After she had been diagnosed ITP pulse steroid treatment
was started in the department of Hematology. Two weeks later she described left knee and left hip pain. On
physical examination, motion in her left knee and hip was severely painful without inflammation but range of
motion was not limited. Magnetic resonance imaging showed multiple bony infarcts in the proximal femur,
distal femur and proximal tibia, consistent with AVN. This case report is the first to define concurrent hip
and knee AVN at a very early stage due to steroid use in a patient with ITP.
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Introduction

Avascular necrosis (AVN) is in situ death of a segment of
bone resulting from the interruption of blood supply. The
pathogenesis of this process is not well understood, but sev-
eral theories have been proposed (1, 2).
In the literature, there have been only two cases of AVN

due to high-dose steroid use for the treatment of idiopathic
thrombocytopenic purpura (ITP) (3, 4). Steroid-induced
AVN of the hip resulting in femur neck fracture in a patient
with ITP was defined by Usui et al (3). Havel et al deter-
mined AVN of bilateral lateral femoral condyles due to high
dose steroid use in a patient with mixed connective-tissue
disease and thrombocytopenic purpura (4). Though it is fre-
quent in different diseases due to steroid use, hip-and-knee
concomitant and very early diagnosed AVN in these groups
are rare (3-9). The present case report is the first to define
concurrent hip and knee AVN at a very early stage due to
steroid use in a patient with ITP.

Case Report

The patient was a 64-year-old woman with a history of
30 days of severe, left knee and hip pain without history of
arthritis. She was unable to tolerate weight-bearing on the
left lower limb. She denied recent fever or chills. However,
45 days earlier, petechiaes at the upper and lower extremi-
ties and oral mucosa had appeared and her platelet count
was 4,000/μL therefore she had been diagnosed as ITP in
the department of hematology. Though the patient was
treated with three units of platelet suspension an increased
number of megacaryocytes were observed in bone marrow
aspiration material. In this case, pulse steroid therapy was
performed. Steroid was given as 1,000 mg/day for the initial
3 days, followed with 500 mg/day for 3 days, and 250 mg/
day for 3 days. In the following 3 weeks the steroid dose
was gradually decreased. After this treatment petechiae dis-
appeared, but as the platelet count increased up to 12,000/
μL, 60 gr intravenous immunglobulin was administered and
the platelet count increased to 39,000/μL. When the patient
attended our outpatient clinic, she had been using 8 mg/day
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Figure 1. Coronal T1-weighted (A) and T2-weighted (B) 
MR images of left hip show discrete intramedullary bone 
marrow abnormalities (small arrows) in left femoral head 
and neck. T2-weighted (B) MR image showing joint fluid 
(large arrows) adjacent to the femoral neck.

Figure 2. Axial T1-weighted (A) and T2-weighted (B) MR 
images of both hips show demarcated areas of osteonecrosis 
and intramedullary bone marrow abnormalities in left femo-
ral head (small arrows). Axial T2-weighted (B) MR image 
shows joint fluid (large arrows).

of steroid.
Two weeks after starting steroid therapy, the patient sud-

denly suffered from left knee and left hip pain. The patient
was not able to walk without support for the last 15 days.
She mentioned that her knee and hip pain increased with
mobility and decreased during rest. On physical examina-
tion, her vital signs were within normal limits. Range of
motion was not limited, but her left knee and hip were se-
verely painful. There were no symptoms of inflammation in
her painful joints. Tendon reflexes, sensation and strength in
both upper and lower extremities were normal. The distal
pulses were intact in both lower limbs.
The erythrocyte sedimentation rate was 51 mm/h, white

blood cell count was 8,600 K/μL. Radiographs of both
knees and hips were normal. Both of her hips and her left
knee joint were checked with magnetic resonance (MR) im-
aging. MR images of both hips showed osteonecrosis and
intramedullary bone marrow abnormalities in the left hip

(Fig. 1 and Fig. 2). MR images of the left knee showed os-
teonecrosis in the lateral femoral condyle, medial femoral
condyle and tibial plateau (Fig. 3). Depending on the clini-
cal and radiological findings AVN was diagnosed in left hip
and left knee.
At the onset of AVN; prothrombin time (PT) was 114.4%
(11.3 seconds), international normalized ratio (INR) was 0.9
and activated partial thromboplastin time (APTT) was 21.6
seconds representing normal values. Initially, the current
steroid therapy was terminated. Afterwards pain manage-
ment, range of motion exercises, strengthening and limited
mobility training were applied. Though rehabilitation efforts
led to some functional improvement, ultimately ipsilateral
total knee and hip arthroplasties were recommended for the
treatment of her AVN.

Discussion

AVN (osteonecrosis) represents bone tissue death because
of vascularization failure, and it is a serious side effect of
steroid therapy. Unlike many other side effects, osteonecro-
sis is irreversible and may be extensive (1, 8).
Alterations in fat metabolism due to the development of
fat emboli in the microcirculature or by fatty infiltration of
the marrow is the mostly accepted explanation for the
mechanism of steroid-induced AVN. An increase in bone
marrow pressure due to intramedullary lipocyte hypertrophy
causing decreased bone blood flow and ischemia results
with microinfarcts and osteonecrosis (1, 2).
Steroid-induced AVN, may develop in patients receiving
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Figure 3. Sagittal T1-weighted (A-B) and T2-weighted (C-D) MR images of left knee show well-
demarcated areas of osteonecrosis in lateral condyle (small arrows). MR images of left knee show 
area of subchondral bone marrow edema and necrosis in tibial plateau (large arrows).

steroids in very high short-term doses, in low long-term
doses, or even by intra-articular injection (10-12). Incidence
rates are highly variable ranging from 3% to over 25%.
There is no clear dose-response relationship between steroid
therapy and the risk of AVN. It appears that risk increase
depends on both the steroid dose and the duration of treat-
ment, but it is difficult to predict in which patients osteone-
crosis will develop (1, 11, 13).
Some investigators have found that the daily dose of ste-

roid may be the only risk factor. The risk of AVN, increases
by 4% to 6% for every 10 mg/day increase in oral predni-
sone treatment during the first 6 months of therapy. There is
evidence that the duration of steroid use is an important fac-
tor in the subsequent development of AVN. Bolus doses of
steroid usually pose little risk of AVN (14).
The cumulative dose of steroid is important with respect

to the risk of developing osteonecrosis. Morris et al demon-
strated that reducing the cumulative steroid dose in renal
transplant patients over two years decreased the risk of de-
veloping AVN (15). In another article, cumulative steroid
dose is indicated to be the most important risk factor for os-
teonecrosis. In the study, it was stated that the risk of os-
teonecrosis was 0.6% for patients receiving less than 3 g
and 13% for patients receiving more than 3 g (8). In the
present patient, total intake of steroid dose was over 3 g,
which had been a severe risk factor for AVN development.

The interval between steroid administration and the onset
of symptoms is frequently within 6 or 8 months after start-
ing the steroid therapy. It rarely occurs in less than 6
months and may take more than 3 years (10). Nagasawa et
al described AVN due to steroid use in the first three months
of the treatment as ‘very early’ (5). In the present case,
symptoms started 15 days after the initiation of steroid ther-
apy, and the patient was diagnosed with AVN at the 45th
day of treatment. As it was described in the literature, this
diagnosis was made at a very early stage.
Direct radiography is not diagnostic for osteonecrosis un-
til a relatively late stage of disease. At present, MR imaging
is the diagnostic study of choice with respect to both sensi-
tivity and specificity because it can define early radiographi-
cally negative AVN in asymptomatic individuals (8, 16). In
our case, AVN which could not be diagnosed by plain radi-
ography is diagnosed accurately by MR imaging.
The most common site of steroid-induced AVN is the
femoral head. The distal femur and proximal tibia, humeral
head, talus and capitellum may also be involved (8). Con-
current hip and knee involvement in steroid-induced AVN
was described only in 13 patients with severe acute respira-
tory syndrome, non-Hodgkin lymphoma, acute lymphoblas-
tic leukemia, and ulcerative colitis (6-9).
Early diagnosis of osteonecrosis, especially in younger
patients, allows conservative interventions including joint
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rest, nonsteroidal anti-inflammatory drugs, range of motion
exercises, strengthening of the muscle surrounding the af-
fected bone, limitation of weight-bearing across the affected
joint(s), and mobility training (17). Conservative manage-
ment may prevent collapse of subchondral bone, avert pro-
gression of disease, and delay any surgical procedures until
absolutely necessary (1). Progression of the necrosis may
lead to subchondral bone collapse, joint incongruity, subse-
quent joint destruction, and the need for total knee or hip
replacement (18).

Conclusion

AVN is a devastating untoward effect of a ubiquitous
medication that often leads to functional impairment and se-
vere disability. In the literature, steroid-induced AVN is re-
ported to be rare in ITP patients. In addition, concomitance
of both hip and knee AVN is rare and also very early diag-
nosed AVN is exceptional. This case report is the first to de-
fine concurrent AVN of hip-and-knee at a very early stage
due to steroid use in a patient with ITP.
Physicians should suspect this condition in patients with a
history of steroid use who complain of severe joint pain. A
prompt diagnosis can be made with MRI, and appropriate
management may ensue.
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