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Abstract. Osteonecrosis is a condition that frequently affects 
patients with systemic lupus erythematosus (SLE). However, 
reports on severe multifocal osteonecrosis involving more than 
three anatomical sites in patients with SLE are scarce. The 
present study describes a case of SLE with multifocal osteo-
necrosis involving all four limbs. A 22‑year‑old woman was 
diagnosed with SLE in 2010 and the disease was controlled by 
treatment with methylprednisolone and hydroxychloroquine. 
Approximately 1 year following the diagnosis of SLE, the 
patient developed pain in the elbows and hips. Magnetic reso-
nance imaging revealed evidence of multifocal osteonecrosis 
in the bilateral distal segments of the humerus and femoral 
head, the distal segment of the right femur and the proximal 
segment of the right tibia. The patient was treated with right 
total hip arthroplasty and core decompression of the right 
femur and tibia, followed by continuation of the earlier medical 
treatment for SLE. The present case highlights the importance 
of conducting a careful investigation of patients with SLE who 
present with multiple joint involvement, and the choice of the 
appropriate treatment according to the presentation.

Introduction

Osteonecrosis is defined as necrosis of the bone marrow 
and trabecular bones due to the lack of sufficient blood 
supply (1). The occurrence of osteonecrosis in patients with 
systemic lupus erythematosus (SLE) was first reported in 
1960 (2) and has been frequently reported since, with an 
incidence ranging from 3 to 30% (3). Many risk factors have 
been reported to be involved in the development of osteo-
necrosis in patients with SLE, including trauma a history 
of autoimmune connective tissue diseases, renal diseases, 

coagulation disorders, other hematological disorders, 
metabolic disorders, infections, alcohol abuse, smoking 
and the use of corticosteroids or cytotoxic drugs (1). Since 
asymptomatic osteonecrosis may remain undetected, its true 
prevalence could be much higher than reported. The estima-
tion of the overall incidence rate of osteonecrosis in SLE 
patients is misleading as patients are mostly treated with 
glucocorticoids, which may also result in the development 
of osteonecrosis. A previous Meta‑analysis demonstrates a 
significant increased risk of osteonecrosis in SLE patients 
with high disease activity scores  (4). Although osteone-
crosis is frequently reported in cases of SLE, multifocal 
lesions involving more than three anatomical sites are 
unusual (5‑16). In the present case report, a case of multi-
focal necrosis affecting all limbs of a patient with SLE is 
described.

Case report

The patient was a 22‑year‑old woman diagnosed with SLE 
in June 2010 at The Second Hospital Affiliated to Jilin 
University and confirmed at the Third Hospital Affiliated to 
Jilin University. The diagnosis of SLE was made according 
to the following symptoms and laboratory tests: Fever of 
unknown origin, malar rash, immunologic disorder and posi-
tive antinuclear antibodies. Following diagnosis, the patient 
received regular oral treatment with 12 mg/day methylpred-
nisolone and 200 mg/day hydroxychloroquine, and the disease 
was initially well controlled by monitoring immunologic 
function via immunity tests including turbidinetric inhibition 
immunoassay (including Immunoglobulin (Ig)G, IgA, IgM, 
C3 and C4) and assessing the levels of antinuclear antibodies. 
The disease is considered to be controlled when serum levels 
of immunoglobin and complement return to normal levels. 
However, in February 2011, the patient reported bilateral pain 
and restricted hip movement, and 4 months later, the patient 
developed similar symptoms in the elbows. Plain radiographs 
of the elbows indicated bilateral osteonecrosis in the distal 
segments of the humerus and femoral heads (Fig. 1A). In 
February 2012, the patient developed pain in the right knee. 
Due to considerable worsening of the symptoms, the patient 
was hospitalized on May 29, 2012. On examination, the 
patient's hip movement was observed to be severely restricted. 
For the right and left hips, the range of movement was 120 
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and 130˚ for flexion; 30 and 40˚ for adduction; 20 and 30˚ 
for abduction; and 0˚ for extension, pronation and supination, 
respectively. Furthermore, the range of movement in the 
left and right elbows was 35‑155˚ and 25‑160 ,̊ respectively. 
Magnetic resonance imaging (MRI) revealed signs of multi-
focal osteonecrosis in the distal segments of the humerus and 
femoral heads bilaterally, and in the distal segment of the femur 
and the proximal segment of the tibia on the right side of the 
patient (Fig. 1B). No evidence of narrowing of the joint space 
or damage to the joint surface was observed in the elbows or 
knee joints. Laboratory tests of antinuclear antibodies were 
performed using an indirect immunofluorescence assay (17), 
which revealed that the patient was highly positive for 
anti‑Ro52, anti‑Sjögren's syndrome type A and anti‑nuclear 
ribonucleoprotein/Sm antibodies. Furthermore, the level 
of hypersensitive C‑reactive protein was 1.36 mg/l (normal 
range, 0‑3.5 mg/l), the erythrocyte sedimentation rate was 
mildly elevated at 38 mm/h, (normal range, 0‑15 mm/h) and 
the serum complement C3 and C4 levels were 1.0 g/l (normal 
range, 0.9‑1.8 g/l) and 0.2 g/l (normal range, 0.1‑0.4 g/l), 
respectively. On June 4, 2012, the patient underwent total 
hip arthroplasty of the right side and drilling decompression 
of the right femur and tibia. The surgery was successful and 
recovery was uneventful. Thereafter, the patient's previous 
treatment was continued, and the patient has remained stable 
since the surgery. The patient was followed up every 6 months 
at the Department of Rheumatology and Immunology of the 
First Hospital of Jilin University (Jilin, China). The condition 
of SLE was stable according to the results of immune tests. 
Multiple bone infarction and total hip replacement was moni-
tored at the Department of Bone and Joint Surgery of the First 
Hospital of Jilin University (Jilin, China) once a year, with 
no apparent pain symptoms being reported during follow‑up. 
The last follow‑up was performed in April 2018. Informed 
consent was obtained from the patient for the report of the 
present case.

Discussion

Osteonecrosis is characterized by the death of bone marrow 
and trabecular bone tissue due to disruption of the blood 
supply to bone tissues (2). SLE is the most common rheumatic 
disease that causes osteonecrosis (18). Traumatic causes of 
osteonecrosis may lead to the displacement of bone frag-
ments, resulting in impaired blood supply and ischemia of 
the affected bone tissue (19). However, when osteonecrosis 
occurs due to systemic disease, the pathogenesis involves 
disruption of the blood supply to the bone, which leads to a 
sequence of events, including localized hyperemia, demin-
eralization, trabecular thinning and collapse of the bony 
architecture  (20). Bone infarcts usually remain clinically 
asymptomatic and so are frequently only recognized by 
characteristic radiographic changes in the later stages, which 
include dense, irregular shadows resembling puffs of smoke in 
the metaphyso‑diaphyseal regions of the long bones (20). MRI 
examination is helpful in such cases since it enables the early 
detection of bone infarcts; these are observed as areas of low 
signal intensity with irregular margins and dispersed areas of 
increased signal intensity that indicate the presence of fat (21). 
In the present case, radiographic examination was performed 
for the evaluation of the initial symptoms of joint pain. The 
results showed a slightly increase in density and osteonecrosis 
was under suspicion. Subsequent MRI examination provided 
definitive information that helped to establish the diagnosis of 
osteonecrosis.

The risk factors implicated in the development of osteo-
necrosis in patients with SLE include trauma and a history of 
autoimmune connective tissue diseases, renal diseases, coagu-
lation and other hematological disorders, metabolic disorders, 
infections, alcohol abuse, smoking, and the use of corticoste-
roids and cytotoxic drugs (1). With regard to the pathogenesis 
of multifocal osteonecrosis in SLE, the use of corticosteroids 
and cytotoxic drugs is the most relevant factor  (19). The 

Figure 1. (A) Radiograph of the left distal segment of the humerus exhibits signs of osteonecrosis. (B) Magnetic resonance image reveals osteonecrosis in the 
left distal segment of the humerus.
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association between osteonecrosis and the use of cortico-
steroids is evident from the observation that the condition is 
common in patients with SLE who have been treated with 
corticosteroids and extremely rare in those naïve to cortico-
steroid use (22,23). Notably, previous studies have shown that 
the duration, total cumulative dose and highest daily dose of 
corticosteroids are independent factors associated with the 
occurrence of osteonecrosis (24‑26). In the present case, the 
development of multifocal osteonecrosis may be attributed 
to the administration of high‑dose methylprednisolone for a 
period of more than 1 year.

The anti‑inflammatory and immunosuppressive effects of 
corticosteroids are mediated via reductions in the expression 
of cytokines and adhesion molecules; inhibition of the migra-
tion and access of leukocytes to the site of inflammation; 
and disruption of the functioning of leukocytes, fibroblasts 
and endothelial cells (27). In addition, corticosteroids inhibit 
osteoblastic activity, leading to decreased bone formation, loss 
of bone mineral density and increased risk of fracture (28). 
Bone loss begins when corticosteroid treatment is initiated 
and peaks at 6 months of therapy; it decreases when cortico-
steroid use is discontinued (28). Loss of bone tissue mainly 
occurs in regions with a high content of trabecular tissue, 
such as the vertebrae (29). Corticosteroids may increase the 
size and number of intramedullary lipocytes; this raises the 
pressure within the bone marrow, which results in vascular 
compression and reduced perfusion of the bone tissue, 
thereby triggering bone ischemia and infarct (30). Evidence 
supporting this hypothesis has been obtained from MRI 
study, which has shown that compared with healthy controls, 
patients with SLE have a higher percentage of bone‑marrow 
fat and exhibit a higher degree of conversion of hematopoi-
etic marrow into fatty bone marrow (31). The percentage 
of fatty marrow has been demonstrated to correlate with 
the mean daily dose of corticosteroids and the presence of 
osteonecrosis (31). Sequential MRI scans of patients with SLE 
and osteonecrosis have indicated the presence of extensive 
bone‑marrow edema (32). This is further supported by the 
evident relief of the symptoms of osteonecrosis following core 
decompression.

The treatment of osteonecrosis in patients with SLE is 
similar to that of osteonecrosis in general, as is the outcome 
of the treatment. The main therapeutic approaches for osteo-
necrosis are medical management and surgery (22,23). Small 
and asymptomatic lesions may heal spontaneously or remain 
stable without progressing or causing significant joint damage. 
However, symptomatic lesions require a combined approach 
involving medical and surgical management. The medical 
management of osteonecrosis comprises the administra-
tion of analgesics, physical therapy, and the use of devices 
to prevent muscle atrophy and allow non‑weight bearing 
movement (23,32). Cases in which osteonecrosis affects the 
femoral heads often require total hip arthroplasty (22,23), 
as in the present case. Another widely used approach in the 
management of the early stages of osteonecrosis is core decom-
pression, which aims to reduce the intramedullary pressure at 
the osteonecrotic lesions, thereby improving perfusion of the 
ischemic bone (33). In the current case, core decompression 
was performed for the right femur and tibia, where the lesions 
were less severe.

In conclusion, the present case highlights the importance 
of conducting a thorough investigation for multifocal osteone-
crosis in patients with SLE and pain in multiple joints. On the 
basis of the present case, MRI is suggested to be the diagnostic 
modality of choice for osteonecrosis and more informative 
than radiography.
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