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Osteonecrosis (ON) is a frequently seen complication in
systemic lupus erythematosus (SLE). It was initially
described by Dubois and Cozen in 11 of 400 patients with
SLE1. Subsequent reports describe an occurrence of ON in
5–40% of patients with SLE2-12. Symptomatic ON has been
reported in 10–12% of patients with SLE. Higher preva-
lences have been reported in series in which magnetic reso-
nance imaging (MRI) was used for its detection6. 

Studies to date have reported on small numbers of
patients with ON varying from 7 to 40 per study. Several
studies included only patients with ON of the hips. The
consequence of ON with regards to mortality and disability
has not been described. The aims of our investigation were:
(1) to describe the frequency and distribution of ON in a
large cohort of patients with SLE followed in a single
center; (2) to analyze the outcomes in terms of joint surgery
in patients with ON; and (3) to analyze mortality and
disability in patients with ON compared to age, sex, and
year of entry matched SLE patients without ON from the
same cohort.

MATERIALS AND METHODS
The University of Toronto Lupus Clinic Cohort. A total of 744 patients with
SLE were registered and followed at the University of Toronto Lupus
Clinic between 1970 and 1995. The patient population is similar to other
large series13. Patients are followed at the clinic at 2–6 month intervals. At
each visit a complete history, physical examination, and laboratory evalua-
tion are carried out, including a history of avascular necrosis and appro-
priate radiographs where applicable. All information collected on these
patients is entered into a computer database.

Patients with ON. A search of the Lupus Clinic Database identified 95
patients with ON. The diagnosis of ON was suspected clinically and
confirmed by radiographic evaluation. A modification of the Marcus and
Enneking staging system was used for the diagnosis of ON by radio-
graphs14. When radiographs were unavailable we were still able to grade
the severity of ON based on the radiologic report, a system we demon-
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strated as valid14. If radiographs were normal, but the clinical suspicion was
still present, other imaging techniques such as bone scans, tomograms, or
MRI were utilized. 

Comparison group. For each patient with ON, a control was chosen from
the same database matched for year of birth, sex, and year of entry to the
clinic. These controls did not have evidence of ON in the course of
followup at our clinic.

Outcome measures. Surgery for the affected joints for the patients with ON
was recorded. Patients completed health assessment instruments including
the Health Assessment Questionnaire (HAQ) and the Medical Outcome
Trust Short Form 20 (SF-20)15-17. All-cause mortality was calculated for
patients with ON and the controls.

Statistical analysis. Simple statistics were calculated for demographic
information. One way analysis of variance and chi-square tests of associa-
tion were used to examine the HAQ and SF-20 scores. Kaplan-Meier
survival curves with log rank test were used to compare survival rates in
patients and controls.

RESULTS
Of the 744 patients recorded in the Lupus Clinic database,
95 (12.8%) were documented with sustained osteonecrosis.
There were 78 women and 17 men, mostly Caucasian, with
a mean age at diagnosis of 28.4 years and a mean age at
diagnosis of ON of 36.7 years, and a mean disease duration
of 8.29 years (Table 1). The control group was well matched
to the patient group (Table 1). Of note, the degree of disease
activity at presentation to the clinic as measured by the SLE
Disease Activity Index (SLEDAI)18 was similar in both
groups. Overall, 217 joints were involved with ON in the 95
patients (Table 2). The majority (184) were identified by
radiographs and reports. Twenty-two joints were identified
by bone scan, 8 by MRI, and one by tomogram. The joints
most commonly affected were the hips and knees, often in a
bilateral distribution. Shoulders, ankles, elbows, and wrists
were also involved but in a lower frequency. Table 3 outlines
the number of joints affected per patient. The majority of the
patients (70.5%) had 2 or more joints affected, while less
than a third of the patients had ON in only one joint. Of the
28 patients who had a single joint affected with ON, 13 had
ON of the hip, 9 had ON of a knee, 2 each had isolated wrist
and shoulder involvement, and one each had ankle and
elbow.

Eighty-four of the 217 joints underwent surgical proce-
dures. Of those, 70 were prosthetic joints and 14 nonpros-
thetic procedures, including 2 joint fusions, 3 osteotomies,
one core biopsy with vascular graft, 5 arthroscopies, and 3
allografts. Sixty-seven of the 120 hips (56%) were surgi-
cally treated at last followup and 53 (44%) were not. There
was no difference in disease duration at the time of diag-
nosis of ON between patients who did and did not have
surgical intervention for ON of the hip (disease duration
7.35 ± 6.7 vs 6.89 ± 5.4 years, respectively). Moreover,
patients who had a surgical intervention, had it within 3.1
years of diagnosis of ON, while those who did not have
surgery were followed for a mean of 7.17 ± 5.5 years
following the diagnosis of ON. Radiologic grading at the
time of diagnosis of ON was available for 58 of the 67 hip
joints that underwent surgery, and of those, 62% had grade
3 or 4 ON at diagnosis. Of the 53 hips that did not have
surgery, 51 had radiological grading at diagnosis, and only
13 (25.5%) of those were graded as Marcus-Enneking grade
≥ 3 at diagnosis. Thus, a higher radiological grade at diag-
nosis was predictive of surgery for ON of the hip (p ≤ 0.001;
Table 4). 

There was no difference in mortality between patients
with ON and their controls. Twelve of the 95 patients with
ON and 14 of the 95 controls have died. Kaplan-Meier
survival curves showed no difference in the survival rates in
both groups (p = 0.27) (Figure 1). The curve remains the
same if we use duration of followup as the time line. Causes
of death were similar in the 2 groups. Causes of death

Table 1. Demographics for patients with ON and controls.

Feature Patients with ON Controls

No. of patients 95 95
Female/Male 78/17 78/17
Caucasian/black/other 77/9/9 79/8/8
Alive/dead 83/12 82/13
Age at diagnosis of SLE*, yrs 28.4 (8.8–55) 32.7 (14–73.6)
Age at presentation to Clinic*, yrs 32.5 (17.2–69.9) 35.1 (15.4–73.9)
Age at diagnosis of ON*, yrs 36.7 (17.2–66.4) NA
Disease duration at ON*, yrs 8.29 (0–33.5) NA
SLEDAI at presentation** 12.0 (0–51) 11.7 (0–56)
SLEDAI score at ON* 6.7 (0–32) NA

* Mean (range) in years; ** mean score (range); NA: not available.

Table 2. Pattern of ON in 95 patients with SLE.

Sites Affected No. of Patients No. of Joints
Unilateral Bilateral

Hips 16 52 120
Knees 16 18 52
Shoulders 5 9 23
Ankles 5 5 15
Elbows 2 1 4
Wrists 3 0 3
Total 47 85 217

Table 3. Number of joints involved per patients in 95 patients with ON.

Joint Count Frequency (%)

1 28 (29.5)
2 43 (45.3)
3 10 (10.5)
4 9 (9.5)
5 1 (1.1)
6 1 (1.1)
8 2 (2.1)
10 1 (1.1)

Total joints affected 217.
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among the ON patients and controls included: active lupus:
5 and 6, respectively; infection: 3 and 5, respectively;
myocardial infarction: 2 and one, respectively, and one
patient in each group died of a malignancy and another died
of unknown cause. 

The degree of disability as measured by the HAQ and
health related quality of life measured by the SF-20 in 65
patients with ON were compared to those of the 53 control
group who completed these measures. As shown in Table 5,

the total HAQ score, excluding pain, was significantly
higher in the patients with ON compared to their controls,
although there was no difference in the pain score. The
physical functioning domain of the SF-20 also revealed
impairment in the ON patient group compared to the control
group. Patients who underwent surgery did not differ from
patients who did not undergo surgery with regards to their
HAQ or SF-20 scores.

DISCUSSION
ON is a frequent complication in patients with SLE, and has
been recognized as a feature of the accumulated damage in
SLE19. Its frequency has varied in the literature, and has
largely depended on the method used to identify the ON.
The frequency of symptomatic ON varies from 5 to 12%.
However, if newer modalities are used to make the diag-
nosis, the frequency increases to 30–52%2,6,10,20,21. Thus,
there is a population of patients with SLE who have asymp-
tomatic ON. It has been suggested that early surgical
therapy is indicated to prevent morbidity in patients with
ON22. However, Aranow, et al12 found that only one of their
patients with clinically occult MRI detected ON of the hip
developed symptoms at one year. Similarly, only a small
proportion (2 of 8) of the patients who demonstrated ON by
MRI went on to develop any clinical or radiological abnor-
malities after 3 years of followup in the study of Nagasawa,
et al21. 

Our study of 744 patients followed since 1970 revealed
that the frequency of symptomatic ON is 12.8%. While we
do not perform radiographs routinely on all our patients, we
do assess them regularly for any indication of lupus activity
or its complications. Thus we are confident that we were
able to document the frequency of symptomatic ON accu-
rately in our patient population. This large cohort of patients
with ON allowed us to evaluate the frequency of the joints
affected by ON in patients with SLE, as well as to document
the occurrence of multiple joint involvement in the same
patient. In our 95 patients we documented ON in 217 joints.
The majority of the patients had ON of the hips or knees,
most with bilateral involvement. Of the 217 joints that had
ON, 84 were surgically treated, 70 with joint replacement
and 14 with other procedures. Hips that were graded high (≥
3) on the Modified Marcus-Enneking classification at diag-
nosis of ON were more likely to require surgery. It is
possible that in these patients the progression of ON was
more aggressive, as joint destruction occurred early.
However, it should be noted that 44% of the hips with ON
clinically and radiologically were not treated surgically.
Indeed, of the patients with ON grade 3 or higher, 25.5% did
not undergo a surgical procedure at the time of the study.
This suggests that not all joints affected by ON result in
complete joint destruction. Moreover, some joints with ON
become asymptomatic and do not require further interven-
tion.

Figure 1. Kaplan-Meier survival curves for SLE patients with osteo-
necrosis and matched controls.

Table 4. Radiologic grade at diagnosis and surgery for ON of the hip in
SLE.

Radiologic Grade Surgery, n = 58 No Surgery,
at Diagnosis n = 58 (%) n = 51 (%)

Grade 1 or 2 22 (37.9) 38 (74.5)
Grade 3 or more 36 (62.1) 13 (25.5)

p ≤ 0.001

Table 5. Disability and Health Related Quality of Life scores in patients
with ON compared to controls.

Patients with ON, Controls, p*
n = 65 n = 53

HAQ (excluding pain) 0.7 0.4 0.012
HAQ pain score 1.1 0.9 0.39
Physical functioning 52.4 72.1 0.0023
Role functioning 44.0 50.9 0.40
Social functioning 75.2 78.8 0.47
Mental health 70.2 68.6 0.69
Pain 50.5 56.4 0.24
Health perception 47.1 48.4 0.80

* One-way analysis of variance.
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This is the first study to document outcomes in patients
with SLE who develop ON. We investigated whether the
presence of ON was associated with increased mortality and
found that mortality was the same in both patients and
controls and that the survival curves were similar,
suggesting that there was no effect of the ON process on
survival. However, ON clearly affects quality of life of
patients with SLE, particularly their physical function. Both
the HAQ and the physical functioning domain of the SF-20
showed significant impairment among patients with ON
compared to the SLE patients who did not have ON. This
was not related solely to pain, since both the HAQ pain
score and the pain domain of the SF-20 were similar among
patients with and without ON. The results were unaffected
by surgery, as patients with or without surgery had similar
scores for both the HAQ and the SF-20.

Thus, ON is common among patients with SLE, occur-
ring in 12.8% of our patients, a frequency in keeping with
previous reports. ON results in disability and reduced phys-
ical function, but has no effect on mortality. Some patients
with SLE and ON can manage without surgical procedures.
While we have shown that the presence of previously docu-
mented arthritis, and use and dose of corticosteroids and
immunosuppressive medications are predictive for the
development of ON23, further studies are necessary to
clarify the factors that lead to the impaired quality of life and
reduced physical function.
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