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Background: Osteonecrosis (avascular necrosis) has been infrequently reported in
HIV-infected patients. It is not known whether HIV itself is an independent risk factor
for osteonecrosis.

Methods: We identified 25 patients with osteonecrosis from 1984 to 1999 from a
large county teaching hospital and two large practices in Dallas County that specialize
in HIV-disease related therapy. A retrospective chart review was performed to evaluate
potential risk factors for osteonecrosis. Each case was matched with two controls for
HIV positive status and date of osteonecrosis diagnosis.

Results: In the study, 22 of 25 (88%) case patients had at least one osteonecrosis
risk factor compared with 24 of 50 (48%) controls, p � .003. The most common
osteonecrosis risk factors were hyperlipidemia (32%), alcoholism (28%), pancreatitis
(16%), corticosteroids (12%), and hypercoaguability (12%). Of the cases, 12% were
idiopathic. Multiple joints were involved in 72% of cases. Four of the case patients
compared with none of the controls received megesterol acetate before the diagnosis
of osteonecrosis, p � .01. No significant differences were found between cases and
controls with respect to liver function tests, testosterone levels, triglyceride levels,
cholesterol levels, or CD4 cell counts. Saquinavir was independently associated with
osteonecrosis, p < .05. However, no differences in overall use of protease inhibitors
among cases and controls were noted: 79% versus 76%, respectively.

Conclusions: The increased incidence of osteonecrosis in HIV/AIDS may be due to
an increased frequency of risk factors previously associated with osteonecrosis such as
hyperlipidemia, corticosteroid use, alcohol abuse, and hypercoaguability. Use of pro-
tease inhibitors was not independently associated with osteonecrosis.

Key Words: Avascular necrosis—Osteonecrosis—AIDS—HIV—Protease
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Osteonecrosis (also known as avascular necrosis
[AVN] or aseptic necrosis) results in cell death of vari-
ous bone components, including hematopoietic fat mar-
row and mineralized tissue. Osteonecrosis is not a spe-
cific disease entity, but rather the final common pathway

of several conditions, most of which lead to impairment
of the blood supply to the bone. Osteonecrosis was di-
agnosed in 35,000 inpatients in 1997 in the United States
and accounts for approximately 5% of hip arthroplasties
(1,2). It occurs significantly more frequently in men than
women (3). Most cases occur in those younger than 50
years of age (3,4).

Multiple etiologies may result in osteonecrosis (3–6).
These can be divided into traumatic and nontraumatic
types. Traumatic causes include fractures or dislocations.
The list of nontraumatic causes of osteonecrosis is
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lengthy and includes Gaucher’s disease, hemoglobinopa-
thies, radiotherapy, corticosteroid administration,
Cushing’s disease, diabetes mellitus, renal dialysis, hy-
perlipidemia, excessive alcohol intake, fatty liver, hyper-
uricemia and gout, osteomalacia, pancreatitis, Weber-
Christian disease, pregnancy, renal transplantation, sys-
temic lupus erythematosus and other connective tissue
disorders, thrombophlebitis, and tumors. No association
with known risk factors has been noted in approximately
8% to 20% of osteonecrosis cases (3,5).

Recently, osteonecrosis has been reported in patients
with HIV infection (7–20). In general, these reports have
consisted of small series, were uncontrolled, and did not
include detailed information about the patients such as
CD4 cell count, HIV viral load, and antiretroviral use
(including protease inhibitors [PIs]). It has been sug-
gested that HIV itself is an independent risk factor for
osteonecrosis. Due to the apparent recent increase in in-
cidence in osteonecrosis in HIV-infected populations,
and the well-described metabolic complications of PIs, it
has been suggested that osteonecrosis is a complication
of highly active antiretroviral therapy, specifically PIs
(7,17,20). To address some of these issues, we conducted
a case-control study of osteonecrosis cases diagnosed in
Dallas since 1984.

METHODS

All cases of osteonecrosis in HIV-infected patients, diagnosed from
1984 through 1998 at Parkland Health and Hospital System, a 1000-bed
county teaching hospital in Dallas County, Texas were reviewed. Cases
were found from the following sources: review of codes from the ninth
edition of the International Classification of Diseases, Injuries, and
Causes of Death, the Parkland HIV case registry (a standardized data-
base that records information on all HIV-positive patients seen at
Parkland Hospital) and a query of all providers of HIV care at Parkland
Hospital. An additional 9 cases culled from the records of HIV treating
physicians in private practice in Dallas County were also reviewed.

The medical records of thirty potential cases were reviewed by one
of the authors. In addition, all cases were reviewed by an independent
radiologist. Inclusion as a case of osteonecrosis required evidence of
both a clinical and radiographic diagnosis of osteonecrosis alone or
with a pathologic diagnosis of osteonecrosis. Two cases not meeting
the above criteria were included among the cases inasmuch as radio-
graphic reports indicated a diagnosis of osteonecrosis and they had a
clinical diagnosis of osteonecrosis, but the radiographs could not be
located for rereview. After review, 5 cases were excluded. One poten-
tial case was found to be a coding error and 4 others did not meet
radiographic criteria for osteonecrosis when reviewed by the radiolo-
gist.

Using computerized randomization, 2 controls were selected for each
case patient. Controls were selected from HIV–antibody positive pa-
tients seen in the same clinic or office on the same day the case patient
was diagnosed with osteonecrosis or as inpatients for the 2 patients who
were diagnosed as inpatients.

Charts of cases and controls were reviewed and data extracted using

a standardized data collection form. Information collected by chart
review included demographic data, dates of diagnosis of osteonecrosis
and HIV infection, risk factors for HIV, possible risk factors associated
with osteonecrosis, number and location of involved joints, and labo-
ratory data (CD4 cell count, HIV viral load, white blood cell count
[WBC], hemoglobin, platelet count, red blood cell sedimentation rate
[ESR], antinuclear antibodies [ANA], aspartate aminotransferase
[AST], alanine aminotransferase [ALT], total bilirubin, albumin, inter-
national normalized ratio [INR], partial thromboplastin time [PTT],
prothrombin time [PT], anticardiolipin antibodies, antiphospholipid an-
tibodies, uric acid, testosterone level, amylase, lipase, total triglycer-
ides, and total cholesterol). In addition, medications (including antiret-
rovirals and corticosteroids) prescribed to the patient at the time of
diagnosis were recorded.

Patients were classified as having a history of alcohol abuse if con-
cern about condition was noted in the chart by the patient’s clinician.
Corticosteroid use was considered a risk factor if the patient was taking
prednisone �30 mg/day, or an equivalent steroid dose, for at least 1
month before onset of symptoms. Patients previously diagnosed with a
deep venous thrombosis or other hypercoaguable state were classified
as hypercoaguable. Patients were classified as having hyperlipidemia as
a risk factor if they had a serum triglyceride level greater than 400
mg/dl or serum total cholesterol greater than 250 mg/dl. Patients with
a prior history of pancreatitis, gout, or end-stage renal disease were
classified with these disorders, respectively. Patients previously noted
to have osteopenia, with a history of pathologic fractures or vertebral
collapse on radiographic studies were classified as having severe os-
teopenia as a risk factor. Laboratory results were recorded from random
samples taken on the date of diagnosis. If no values were available from
that time, preference was given to the latest value obtained prior to the
diagnosis of osteonecrosis up to a period of 1 year previously.

The classification system developed by Steinberg et al. and modified
by Resnick and Niwayama was used for radiographic staging of femo-
ral osteonecrosis (21,22). Briefly, this classification system uses six
stages of osteonecrosis (stages 0–5) based on the degree of radiologic
changes and measures the extent of involvement. Stage 0 is a normal or
nondiagnostic radiograph. Stage 1 has normal radiographic findings but
abnormal findings on bone scan or magnetic resonance imaging (MRI).
Stage 2 comprises “cystic” and sclerotic changes. Stage 3 is sub-
chondral collapse without flattening. Stage 4 demonstrates flattening of
the femoral head. Stage 5 has joint narrowing alone or combined with
acetabular changes.

Comparisons were made between cases and controls and evaluation
for statistical significance was performed using �2 or Fisher’s exact
test, where appropriate. A two-tailed p value of .05 was considered
significant. StatView 5.0 (SAS Institute, Cary, NC, U.S.A.) software
was used for the statistical analysis. The multivariate analysis and
linear by linear association were calculated using SPSS 8.0 software
version 8 (Chicago, IL, U.S.A.).

RESULTS

Twenty-five cases of osteonecrosis were identified.
Sixteen cases were diagnosed at Parkland Hospital and
nine cases were diagnosed in the community. Two cases
were diagnosed prior to 1996 (i.e., before introduction of
highly active antiretroviral therapy [HAART]), whereas
23 cases were diagnosed in 1996 or later. Ten of the 25
cases were diagnosed in 1998 in the Parkland Hospital
HIV clinic. In all, 2673 were patients seen in our clinic
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during 1998, for an estimated incidence of osteonecrosis
for 1998 of 0.37%.

Demographic characteristics of cases and controls are
shown in Table 1. The gender, ethnic backgrounds, HIV
risk categories, and mean age were reflective of the over-
all population with HIV infection in Dallas. No signifi-
cant differences were noted among cases and controls in
terms of age, race, or HIV risk category. All case patients
were men whereas 16% of controls were women. Male-
to-male sex was the most common HIV risk factor
among cases and controls. Nineteen patients had at least
one prior AIDS-defining illness prior at the time of os-
teonecrosis diagnosis.

The mean CD4 cell count (available in 22 case pa-
tients) was lower in osteonecrosis patients compared
with control patients: 270 cells/�l (range, 1–786) versus
340 cells/�l (range, 1–821), respectively. However, this
difference did not reach statistical significance. The me-
dian HIV viral load (by Roche Amplicor polymerase
chain reaction [Roche Molecular Systems, Branchburg,
NJ, U.S.A.) in the 20 osteonecrosis patients with this
information available was 1148 copies/ml compared
with 1259 copies/ml in the 42 controls for whom this
information was available. The proportion of patients
with an HIV viral load <400 copies/ml was similar in
cases and controls: 30% of cases compared with 34% of
controls, respectively.

A substantial delay transpired from time of the first
complaint (as documented in the chart) until the diagno-
sis of osteonecrosis in most cases. The median number of
days from time of the complaint to a diagnosis was 46
and the mean time to diagnosis was 125 days (range,
1–643 days). The most frequent complaint was pain,

most often felt in the groin. All patients had at least one
hip involved. Seventy-two percent of the patients had
multiple joints involved, most frequently the contralat-
eral hip (18 of 25), whereas 16% (4 of 25) had shoulder
involvement as well.

Of these patients, 24 had plain radiographs, 8 under-
went MRI scanning, and 3 had technetium bone scans.
(Several patients were examined using more than one
radiographic modality.) Diagnosis was made by plain
radiograph in 20 patients and by MRI in 4 patients. In 3
patients, plain radiographs were normal prior to diagno-
sis by another method, for example, MRI. Information on
radiographic stage at the time of diagnosis was available
in 22 patients. One patient presented with grade 0, 2
presented with grade 1, 7 with grade 2, 6 with grade 3, 3
with grade 4, and 2 with grade 5 osteonecrosis. Informa-
tion on the duration of symptoms before diagnosis was
available in 18 patients. The mean time from the onset of
symptoms to diagnosis was 84 days (median 36 days) in
patients with grade 2 or less compared with 162 days
(median 80 days) in patients with Grade 3 or greater,
(p � .38).

Most case patients had known risk factors for osteo-
necrosis. The most common risk factors among cases
were hyperlipidemia (32%), alcohol abuse (28%), exog-
enous corticosteroids (12%), and a hypercoaguable state
(12%). Less common risk factors included a history of
pancreatitis, history of gout, and severe osteopenia (4%).
Of the three case patients who had received corticoste-
roids, 2 had received them for 4 months each. The du-
ration of corticosteroid therapy in the third patient was
unknown.

Although no individual osteonecrosis risk factor was
statistically more prevalent in case patients, when com-
pared with controls, cases were significantly more likely
to have one or more established risk factors for osteone-
crosis (Table 2). Of 25 case patients, 22 had at least one
osteonecrosis risk factor compared with 24 of 50 controls
(odds ratio [OR], 7.94; 95% confidence interval [CI],
2.11–29.97). A correlation was found between number of
risk factors and risk of osteonecrosis (� � 0.349; p �
.003; Table 3).

Four case patients, but no controls, received meges-
terol acetate as an appetite stimulant before diagnosis of
osteonecrosis, p � .01. Duration of treatment with
megesterol acetate was 1 month each in 2 patients, in-
termittent usage over 5 years in 1 patient, and unknown
in the remaining patient in that group.

Complete antiretroviral medication records were
available in 24 of 25 cases and in 41 of 50 controls. No
single nucleoside analogue or nonnucleoside reverse
transcriptase inhibitor was associated with osteonecrosis.

TABLE 1. Demographic data

Cases
n � 25

Controls
n � 50

Male 25 (100%) 42 (84%)
Age (y) 40 39
Racea

White 14 (58%) 26 (53%)
Black 8 (29%) 14 (28%)
Hispanic 2 (12%) 9 (18%)

HIV risk category
Male-male sex 17 (68%) 27 (54%)
Injecting drug use (IDU)b 4 (16%) 7 (14%)
Heterosexual sex 1 (4%) 5 (10%)
Unknown 3 (12%) 11 (22%)

CD4 cell count (cells/�l),
median (mean) 270 (271) 340 (341)

Viral load (log10 copies/ml),
mean (median) 3.06 (3.45) 3.10 (3.39)

a Information not available for 1 patient in each group.
b Patients with IDU and a second risk factor are grouped under IDU

(includes 7 patients).
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Nineteen of 24 (79%) osteonecrosis patients were taking
one or more PIs at time of osteonecrosis diagnosis
whereas 31 of 41 (76%) controls were taking PIs, p > .99.
Patients with osteonecrosis compared with controls were
more likely to be receiving saquinavir (10 of 25 versus 2
of 48, respectively; p � .0002) or the combination of
saquinavir-ritonavir (5 of 25 versus 2 of 48, respectively;
p � .038). In a multivariate logistic model receipt of
saquinavir (OR, 14.7; p < .05) and having any osteone-
crosis risk factor (OR, 7.4; p < .05) remained signifi-
cantly associated with osteonecrosis. No other PI was
associated with osteonecrosis.

The mean triglyceride level was 333 mg/dl (range,
32–864 mg/dl) in the 21 patients with random values
available compared with 281 mg/dl (range, 58–840 mg/
dl) in 38 controls in whom this value was available (p �
.36). Mean total cholesterol level was similar in cases
and controls, 192 mg/dl (range, 84–322 mg/dl) versus
205 mg/dl (range, 117–366 mg/dl), respectively (p �
.47).

The ESR was elevated at the time of osteonecrosis
diagnosis in all 5 patients in whom it was available
(mean 45 mm/hour). Antinuclear antibodies were nega-
tive in all 6 case patients who had this information re-
corded. No significant abnormalities were noted for any
of the following tests: WBC, hemoglobin, platelets,

AST, ALT, total bilirubin, albumin, total protein, or tes-
tosterone.

Anticardiolipin and antiphospholipid antibodies were
elevated in the single patient in which they were per-
formed. This patient was 1 of 3 patients with a history of
deep venous thrombosis, who was also found to be ho-
mozygous for the Factor V Leiden mutation in addition
to having elevated levels of PT and PTT. A specific
etiology of deep venous thrombosis in the other 2 pa-
tients was not determined.

Seven patients underwent hip replacement, 5 patients
underwent a core compression procedure (1 of whom
later underwent hip replacement), and 14 patients were
managed medically with limitation of weight bearing.
Some of the latter group of patients also had corticoste-
roid injections in their bursae. Patients diagnosed at
Parkland Hospital were more likely to be managed medi-
cally compared with patients diagnosed elsewhere: 12 of
16 versus 2 of 9.

DISCUSSION

Since 1990, 58 cases of osteonecrosis in HIV-infected
patients have been published (7–20). Our series adds
significantly to the literature of osteonecrosis in HIV-
infected individuals and is the first case-controlled study
of osteonecrosis in HIV. In general, our series is similar
to previously reported cases in terms of age and male
predominance. We did not find age, HIV risk category,
CD4 cell count, or HIV viral load to be associated with
osteonecrosis.

The 1998 incidence of osteonecrosis in our clinic
population was 0.37%, which is greater than the esti-
mated incidence of 0.135% in the general population;
however, the two sets of incidence data were obtained by
different methods. The latter figure is based on hospital-
ized patients and is likely an underestimate. Most cases
in our study were diagnosed in the last year of the study,
possibly indicating an increasing incidence of osteone-
crosis. However, an equally plausible explanation for the
predominance of recent cases in our study is underdiag-
nosis or misdiagnosis of osteonecrosis in the past due to
lack of experience of HIV providers with this condition,
as well as the effect of recall bias of recent cases.

In our series, the group of patients with osteonecrosis
was significantly more likely to have established risk
factors for osteonecrosis than the controls. In the non-
HIV-infected population, risk factors can be identified in
80% to 92% of patients with osteonecrosis (3,5). Of our
cases, 88% had identifiable risk factors, which is greater
than that reported in prior series of HIV-infected patients
with osteonecrosis (47%) and in agreement with series of

TABLE 3. Comparison of osteonecrosis risk factors between cases
and controls

Cases
n � 25 (%)

Controls
n � 50 (%)

No. of osteonecrosis
risk factors

0 3 (12) 26 (52)
1 17 (68) 19 (38)
2 5 (20) 5 (10)

p � .003; � � 0.349.

TABLE 2. Univariate analysis comparing osteonecrosis patients
and controls by risk factors for osteonecrosis

Cases
n (%)

Control
n (%) p Value

Odds ratio
(95% CI)

Hyperlipidemia 8 (32) 12 (24) .58 1.49 (0.52–4.31)
Corticosteroid use 3 (12) 1 (2) .11 6.68 (0.66–67.88)
Alcohol abuse 7 (28) 6 (20) .56 1.56 (0.51–4.74)
Pancreatitis 4 (16) 4 (8) .43 2.19 (0.50–9.61)
Gout 1 (4) 0 (0) .33 Undetermined
Severe osteopenia 1 (4) 0 (0) .33 Undetermined
Hypercoaguable

state 3 (12) 0 (0) .11 Undetermined
End stage renal

disease 0 (0) 2 (4) .55 Undetermined
Any risk factor 22 (88) 24 (48) .002 7.94 (2.11–29.97)

Some patients had multiple risk factors. CI, confidence interval
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osteonecrosis in HIV-negative individuals. The higher
proportion of patients with risk factors in our series may
reflect our study population or that we specifically
looked for all possible osteonecrosis risk factors. Risk
factors reported in prior series of osteonecrosis in HIV
include hyperlipidemia in 24%, corticosteroid use in
14%, hypercoaguable state in 9% (including positive an-
ticardiolipin or antiphospholipid antibodies), alcohol
abuse in 9%, history of radiation therapy in 3%, preg-
nancy in 3%, and gout in 3% of patients (7–20). Most
osteonecrosis patients in our series had risk factors
known to be associated with this condition, most com-
monly hyperlipidemia (32%), alcohol abuse (20%), and
corticosteroid use (12%). Thus, although others have
suggested that HIV infection itself is an independent risk
factor for osteonecrosis, an alternative explanation is that
certain osteonecrosis risk factors are more prevalent in
HIV-infected patients.

Corticosteroids are a known risk factor for osteone-
crosis and are frequently prescribed in HIV-infected pa-
tients. The 3 patients who received prednisone in our
series were being treated for Crohn’s disease, HIV-
related thrombocytopenia, and peripheral neuropathy/
chronic pain syndrome, respectively. In addition, 4 other
patients were receiving megesterol acetate, which may
have predisposed them to osteonecrosis. Megesterol ac-
etate has glucocorticoid activity and has been reported to
cause Cushing’s syndrome (23–26). Gibert et al. have
described 3 HIV-infected patients who developed osteo-
necrosis while receiving megesterol acetate (27). Be-
cause a substantial number of patients with HIV receive
megesterol acetate for AIDS-associated wasting syn-
drome, HIV-treating clinicians should be aware of a pos-
sible association with osteonecrosis. Finally, 1 of our
patients with osteonecrosis was taking large doses of
dehydroepiandrosterone (DHEA), which may have pre-
disposed him to the development of osteonecrosis.

Altered lipid metabolism has been recognized in pa-
tients with HIV infection. Hypertriglyceridemia, noted in
HIV even before PIs, has become more prevalent in re-
cent years, possibly because of PI therapy (28). It has
been postulated that altered lipid metabolism results in
emboli and infarcts in bone and that engorgement of
marrow fat cells may lead to compression of bone vas-
culature/ischemia (3). Whether this mechanism leads to
osteonecrosis in HIV remains to be determined.

Although the mean triglyceride level was higher in
cases than controls, this difference was not statistically
significant. It is possible that hypertriglyceridemia would
be found to be an independent risk factor for HIV-
associated osteonecrosis if more patients were included.
In addition, we did not have any patients with marked

hypertriglyceridemia, for instance, levels >1000 mg/dl).
Marked hypertriglyceridemia, which has been associated
with PI therapy, may be more likely to be associated with
osteonecrosis.

Thromboembolic disease and hypercoaguable states
are well described risk factors for osteonecrosis (29,30).
Alterations in coagulation with an increased tendency to
thromboembolic disease have been described in HIV-
infected patients (31,32). Several mechanisms for a hy-
percoaguable state in HIV have been proposed including
altered levels of protein S and the increased prevalence
of anticardiolipin and antiphospholipid antibodies in
HIV. A role for antiphospholipid antibodies in osteone-
crosis associated with HIV has been suggested; however,
evidence of this has only been present in a few reported
cases (8,12,19). Given that prevalence of anticardiolipin
and antiphospholipid antibodies is so high in HIV-
infected patients (50%–92%), the significance of these
antibodies as a risk factor for thromboembolic events in
HIV is unclear (33–36). Although 3 of our osteonecrosis
patients had evidence of a hypercoagulable state, protein
C and S, anticardiolipin and antiphospholipid antibodies,
and Factor V Leiden were not routinely measured in all
patients. Therefore, we are unable to determine the sig-
nificance of these conditions as an osteonecrosis risk
factor.

Alcohol abuse is prevalent in our clinic population.
The incidence of osteonecrosis in alcoholic populations
ranges from 17% to 74%. It is speculated that ethanol
abuse and associated hyperlipidemia and fatty infiltration
of the liver predispose to systemic fat embolism or in-
travascular coagulation.

In our study, a similar number of cases and controls
received PIs. In a univariate analysis, receipt of saquina-
vir or the combination of ritonavir-saquinavir was asso-
ciated with osteonecrosis; however, in multivariate
analysis, only saquinavir remained significantly associ-
ated with osteonecrosis. This finding is of interest but is
difficult to explain and should be interpreted with cau-
tion due to the relatively small numbers. We are not
aware of any reports suggesting unique or more severe
metabolic effects with saquinavir compared with other
PIs. However, this association deserves further study in a
larger cohort.

Others have suggested that PIs may cause osteonecro-
sis (7,17,20). However, the cases reported were all diag-
nosed in the post-HAART era, when most HIV-positive
patients received PI therapy. Thus, the high prevalence
of PI usage in these series may simply reflect the popu-
lation of HIV-positive patients in the era of HAART.
Because no control groups were used in prior studies it
was not possible to determine whether PIs were indepen-
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dently associated with the development of osteonecrosis.
Most of our patients were receiving PIs; however, an
equal proportion of our controls were too. Further argu-
ing against the importance of PIs as a cause of osteone-
crosis is that 37 cases of osteonecrosis in HIV were
reported before introduction of PIs (8–11,13–15,18,19).
Thus, although we cannot exclude an association of os-
teonecrosis with use of PIs, we did not find PIs as a class
to be significantly associated with the development of
osteonecrosis.

Delay in the diagnosis of osteonecrosis was common
in our cohort. The mean time from the onset of symp-
toms until diagnosis was 139 days. Patients with earlier
disease (radiographic grade 2 or less) had a shorter (mean
84 days) but not statistically significant duration of
symptoms compared with patients with radiographic
grade 3 or greater (mean 162 days). Plain films were
normal despite symptoms in 3 patients in whom MRI
subsequently demonstrated osteonecrosis. Diagnosis of
osteonecrosis may have been delayed due to several fac-
tors including lack of awareness among HIV clinicians
of this condition due to the low incidence of osteonecro-
sis and lack of awareness of HIV-infected patients of this
condition. An additional factor for delayed diagnosis
may be that pain syndromes are common in patients with
HIV and thus both providers and patients may have mini-
mized any musculoskeletal complaints or misdiagnosed
them. The delay in the diagnosis of osteonecrosis may
result in patients presenting with later stage disease,
which in turn may be less amenable to conservative
therapy.

Optimal management of osteonecrosis in HIV in terms
of diagnosis and treatment is not known, because so few
cases have been reported. Physicians treating patients
with HIV should have a high index of suspicion for
osteonecrosis in patients with pain in one or more joints.
If plain films are normal and symptoms of osteonecrosis
persist, strong consideration should be given to obtaining
a MRI study. Although surgical management of HIV-
infected patients with osteonecrosis is beyond the scope
of this study, the same principles of management for
osteonecrosis in HIV-uninfected patients should be fol-
lowed. In general, the patients in our series who under-
went joint replacement did well. HIV itself should not
exclude patients from joint replacement.

CONCLUSIONS

Incidence of osteonecrosis in our HIV/AIDS clinic
population appears to be greater than expected in the
general population and the diagnosis of osteonecrosis in
HIV was often delayed. Most patients diagnosed with

osteonecrosis had one or more risk factors, suggesting
that the increased incidence of osteonecrosis in HIV/
AIDS may be due to an increased frequency of risk fac-
tors previously associated with osteonecrosis. Use of
megesterol acetate may be a new osteonecrosis risk fac-
tor. Finally, with the exception of saquinavir, we did not
find a definitive association of osteonecrosis with the use
of PIs.
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