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Osteoarticular Complications Related to HIV Infection and Highly Active Antiretroviral Therapy
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With the significant increase in life expectancy for HIV-infected patients in the era of high potency antiretroviral
therapy, major metabolic changes have been observed due to the prolonged period of the viral infection and the
treatment itself. Osteoarticular changes resulting from these processes are mainly reported in long term HIV-
infected patients receiving high potency antiretroviral therapy and include osteopenia/osteoporosis, osteonecrosis,
carpal tunnel syndrome and adhesive capsulitis of the shoulder.
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With the significant increase in life expectancy for HIV-
infected patients in the era of highly active antiretroviral
therapy, a few consequences have been observed concerning
the extended time to viral infection and therapy. Metabolic
consequences occurring within this context have been
explored in the literature, mainly concerning the
lipodystrophic syndrome. The increasing observation of
osteoarticular changes in these patients is currently the
object of more detailed studies for the purpose of detecting
their possible causes and a more appropriate therapeutic
approach.

Complex metabolic changes in chronic HIV infection and
its treatment include the decrease of bone mineralization in a
high proportion of patients, as a result of various factors
present in the host itself, the virus and the antiretroviral
agents. Bone is continuously remodeled due to the
synchronism between its formation and resorption, although
it can be deregulated during an HIV infection. Bone
mineralization decreases cause osteopenia, which may result
in osteoporosis.

Osteoarticular changes most frequently reported by HIV-
infected patients receiving high potency antiretroviral
therapy for long periods include osteopenia/osteoporosis,
osteonecrosis, carpal tunnel syndrome and adhesive
capsulitis of the shoulder.

Osteopenia/Osteoporosis
The World Health Organization definitions of osteopenia

and osteoporosis are based on bone densitometry results
obtained by comparing the ratio between the patient’s bone
density and its mean value for young adults, and adjusting
the results for ethnics and gender [1]. Osteoporosis occurs
when this ratio is less than two times the standard deviation,
while osteopenia occurs when this ratio is between minus

one time and minus two times the standard deviation [2].
Osteoporosis is considered severe if, additionally to meeting
this criterion, the patient has a fracture.

Several studies have shown high prevalence of these
changes in HIV-infected patients according to these criteria [1-
4,6-11]. The multiple factors listed as promoters of osteopenia
include direct effects of the virus on osteogenic cells; persistent
activation of proinflammatory cytokines, mainly TNF-α and
interleukin-1; changes in vitamin D metabolism, with deficit of
1,25 di-hydrovitamin D, as well as the involvement of
mitochondrial abnormalities related with lactic acidemia and the
development of opportunistic diseases [4,5].

Studies on the influence of antiretroviral treatment show
that the relative risk is higher when protease inhibitors are
used, and indinavir is known to inhibit bone formation, while
ritonavir inhibits osteoclast differentiation and function
[1,6,7,9-11]. Regarding reverse transcriptase inhibitors, recent
reports have linked tenofovir to the occurrence of
osteomalacia and the Fanconi syndrome [12]. Other factors
can also contribute to accelerate bone loss, such as nutritional
deficiency, low serum calcium levels, immobilization,
hypogonadism, hyperthyroidism, hyperparathyroidism, renal
failure, use of opioids or heroin, use of corticosteroids,
postmenopausal period, and alcohol intake higher than 16 g/
day  [1,8].

The main steps to prevent osteoporosis include
encouragement to practice physical activities and an
appropriate diet during the first three life decades, in order to
achieve maximum bone mass formation.

Calcium and supplementary vitamin D intake should be
part of any therapeutic regimen for osteoporosis. For
postmenopausal women, hormone replacement therapy is an
important method for preventing osteoporosis. There are
basically two classes of drugs, e.g. bone tissue antiresorption
agents and bone formation stimulating agents. Examples of
antiresorption agents include estrogens, calcitonin and
biphosphonates. Sodium fluoride and parathormone are bone
formation stimulating agents [1].

Osteonecrosis
The occurrence of osteonecrosis in HIV-infected patients

has been reported since 1990, with progressively increasing
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incidence, higher than that in the general population [7,8].
The estimated yearly incidence of symptomatic
osteonecrosis in the general population ranged between
0.010 and 0.135% [13].

Recent studies using magnetic resonance imaging to
detect osteonecrosis in HIV-positive patients estimate that
the incidence of this condition is approximately 4%. The
incidence of bilaterality ranges between 35 and 80% [13].

Some authors refer to stabilization of osteonecrosis
indexes in the general population during the last few years,
although this phenomenon is still increasing in the population
of HIV-infected patients. The general population presents
some known risk factors and conditions associated with the
development of osteonecrosis, such as the use of systemic
corticosteroids, alcohol abuse, hyperlipidemia, sickle cell
anemia, coagulopathies, Gaucher disease, systemic lupus
erythematosus, rheumatoid arthritis, hyperuricemia and gout,
radiotherapy, obesity, pancreatitis, fracture sequelae,
chemotherapy, vasculitis, and smoking. In HIV-infected
patients, other factors besides the above mentioned ones
are involved in the development of osteonecrosis, such as
dyslipidemia, the use of megestrol acetate and anabolizers,
testosterone replacement, as well as vasculitis predisposing
to intrabone thrombosis due to the presence of
anticardiolipin antibodies and protein S deficiency. The
antiretroviral treatment itself may be related to increasing
development of osteonecrosis [7,8,13].

When diagnosing osteonecrosis, clinical signs should
be observed such as the presence of joint pain and range of
motion limitations. The most frequently involved joints are
hips (unilaterally or bilaterally), knees, ankles, elbows and
shoulders [14,15]. The following investigation algorithm is
proposed in Figure 1.

It is worth noticing that the interval between radiological
changes and clinical symptoms may be long, ranging
between three and eight years. Ordinary radiographs of the
joint have low diagnostic sensitivity in the early onset of
the disease. Cystic sclerosis, subchondral radiolucency,
bone collapse and degenerative changes in the joints are
frequent radiological findings indicating osteonecrosis.
Computerized tomography without contrast adds little
information to ordinary radiographs. Magnetic resonance
imaging is highly sensitive (99%) and specific in early
diagnosis. Bone scintigraphy is not very specific, but it can
be used in staging and searching for asymptomatic occult
focuses [14,15]. Based on clinical and magnetic resonance
image findings, it is possible to classify osteonecrosis. Ficat-
Arlet staging system is the most used in hip osteonecrosis
[16] (Table 1).

The treatment will vary depending on the stage of the
disease. In HIV-positive patients it is important to exclude or
control risk factors other than the ones of the disease itself
and the antiretroviral drug. In oligosymptomatic subjects
the treatment may be based on the use of analgesics and
non-hormonal anti-inflammatory agents [6].

During the early stages it is possible to use decompression
procedures of the area with necrosis, associated or not with
free or pediculated cortical-spongy grafts. As the disease
advances and changes in articular congruence take place,
procedures such as osteotomies, hemiarthroplasties or
unicompartmental arthroplasties may be indicated; in the most
advanced cases, the solution is total arthroplasty [14].

The Carpal Tunnel Syndrome
The occurrence of carpal tunnel syndrome has been

reported among the osteoarticular changes observed in HIV/
AIDS patients receiving therapy, although the existing reports
question its higher incidence in these patients compared with
the general population [17,18]. Incidence in the general
population was found to be around 3.8% during clinical
evaluation and around 2.7% when electroneuromiography
was used. In the tested HIV-positive population, incidence
was maintained very close to that found in the general
population [17].

This syndrome has been related to the use of highly active
antiretroviral therapy, especially protease inhibitors, and
would result from the already known metabolic disorders of
myxedematous material deposited in the carpal tunnel, with
consequent nerve compression. Other factors are associated
with the development of this syndrome in HIV/AIDS patients,
such as labor activities, hypothiroidism, hyperglicemia,
rheumatoid arthritis, obesity and miscellaneous metabolic
disorders. Therefore, direct correlation with the presence of
HIV and antiretroviral therapy is still controversial [17,18].

To diagnose the carpal tunnel syndrome, the following
criteria must be met: sensitive disorder in the median nerve
territory, positive Tinel’s sign and positive Phalen’s sign. The
sensitivity and specificity of these combined criteria exceed
90%, as confirmed in patients participating in the
electroneurophysiological study.

The treatment is based on compression syndrome staging.
Treatment during the mild stage is conservative and consists
in using night braces and anti-inflammatory drugs [19]. During
moderate to severe stages, surgical treatment is indicated.
This can be performed either in the conventional way or
endoscopically [20,21]. In both procedures the median nerve
is decompressed through the opening of the flexor
retinaculum.

Adhesive Capsulitis
Adhesive capsulitis has been associated with HIV-patients

treated with an antiretroviral regimen including protease
inhibitors [22]. The cases reported in literature are limited to
shoulder involvement, suggesting that other sites are rarely
involved [23,24]. Typical symptoms of the condition include
shoulder unilateral/bilateral progressive pain with restriction
of both active and passive arc of motion. Usually the onset of
symptoms is insidious and occurs 12 to 14 months following
the beginning of antiproteases [22]. Ordinary X-ray can show
bone rarefaction caused by lack of use, although
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Table 1. Ficat-Arlet Classification

Figure 1.
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arthromagnetic resonance is the evaluation of choice for
diagnosis. Symptoms tend to regress spontaneously after a
6-24-month period if an appropriate treatment is instituted
and the antiretroviral regimen is suspended [22].

Treatment of adhesive capsulitis depends on its evolution
time and the severity of the adherences. In milder cases,
conservative treatment with analgesics and anti-inflammatory
agents plus physical therapy is the most indicated [25]. In
more severe cases that do not respond to conservative
treatment, the arthroscopic treatment with anterior and
posterior capsulotomy to improve the arc of motion, mainly
abduction and external rotation, is currently the most
indicated, followed by early mobilization. We have avoided
the indication of isolated manipulation due to the higher
incidence of fractures in the proximal third of the humerus and
the fact that the postoperative pain is more intense, making
early mobilization difficult [26].
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Stage Symptoms X-ray Scintigraphy

0 None Normal Reduced capture
1 None to mild Normal Reduced capture
2 Mild Change in density Increased capture

2A Sclerosis or cysts
2B Applanation (crescent sign)
3 Mild to moderate Loss of sphericity Increased capture
4 Moderate to severe Reduction of the articular space Increased capture

and/or acetabular changes
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