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ABSTRACT

Case Report

Diminished Bone Marrow Oedema and
Healing of Insufficiency Fractures in a HIV
Patient after Switching Antiviral Therapies

This is a case report about the recurrent onset of bone marrow oedemas and insufficiency fractures in a 64-year-old male Human
Immunodeficiency Virus (HIV)-patient, who was going through an antiviral treatment. The patient experienced stress-related pain
and swelling in both ankle joints and feet, and was treated antivirally with Atripla® for several years. Therapeutically, conservative
treatment as well as a therapeutic trial with bisphosphonates were performed. As a result of developing renal insufficiency, antiviral
therapy was switched to a combination of Prezista® and Norvir®. Only after switching the antiviral therapy, there was a clear clinical
improvement of the symptoms. The clinical symptoms correlated well with Magnetic Resonance Imaging (MRI), the features of
which are detectable regressive bone marrow oedemas and the healing of insufficiency fractures. The impaired renal function
improved to a compensated retention. In the case of HIV patients with unclear joint complaints, the presence of bone marrow

oedema should be considered.
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CASE REPORT

A 64-year-old HIV patient reported in the practice for orthopaedics
about recurrent stress related pain and swelling in both ankle joints
and feet since five years. The patient was treated with antiviral therapy
from Atripla® (Efavirenz, Emtricitabine, Tenofovir) for several years
with an undetectable viral load. Trauma to the lower extremities was
denied. Except for the HIV-positive status, the patient suffered from
no chronic or endocrinological diseases. The blood analysis showed:
Leukocytes 4.2 G/I, Erythrocytes 4.72 T/I, Haemoglobin 13.9 g/dL,
Haematocrit (HKT) 43.1%, Mean Cell Hemoglobin (MCH) 29.4 pg,
Mean Corpuscular Hemoglobin Concentration (MCHC) 32.3 g/dL,
Mean Corpuscular Volume (MCV) 91.3 fL, Red Cell Distribution
Width (RDW) 14.6%, Thrombocytes 220 G/I, Vit. D 49,6 ng/mL,
Testosterone 6.32 ng/mL, Parathyroid Hormone (PTH) 3.22 pmol/L,
Sodium (Na) 143 mmol/L, Calcium 2.39 mmol/L and inorganic
phosphate 1.13 mmol/L. The vital parameters were in normal limits.
The T-score in the bone mineral density measurement by Dual-
energy X-ray Absorptiometry (DXA) was 1.5 for the lumbar spine and
1.2 for the right hip. The clinical examination showed doughy skin of
the swollen ankles and distinct pressure pain. Walking caused the
patient severe ankle pain Visual Analogue Scale 8 (VAS 8). Initially,
conventional X-ray in two planes and Magnetic Resonance Imaging
(MRI) of both ankle joints were acquired. The conventional images
showed no fractures or detectable degenerative changes, nor local
reduction of bone mineral content. Initial MRI showed bone marrow
oedema in both feet especially in several tarsalia and metatarsalia
[Table/Fig-1a-d].

Therapeutically, conservative treatment with dynamic load reduction,
physiotherapy, lymphatic drainage, systemic application of Nonsteroidal
Anti-Inflamsmatory Drugs (NSAIDs) as well as a therapeutic trial with
bisphosphonates (alendronic acid 70 mg/week for 6 months) were
performed.

Regular clinical and chemical examinations as well as follow-up
MRI were performed. The antiresorptive therapy over six months
had no effect on pain severity and manifestation of bone marrow
oedema. The conservative treatment showed slight temporary
reduction of the symptoms. But the patient suffered from recurring
pain exacerbation going along with bone marrow oedema in both
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[Table/Fig-1a-h]: In T2-weighted images of the left foot in the sagittal view a
diffuse bone marrow edema can clearly be visualised in the distal tibia, the cuboid
and the calcaneum (a,b).

The T2-weighted image of the right foot (c) demonstrates a severe bone marrow oedema in the
distal tibia and in the calcaneum. In the T1-weighted image (d) the fracture lines in the distal tibia
and in the calcaneum are well depicted. After switching of the antiviral therapy to Prezista®, the
bone marrow oedema dissolved almost completely in the left foot (e and f). In the right foot (g and
h), there are some residual left
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feet. In the further course, oedema occurred also in both calcanei
and the distal tibial meta- and epiphysis. The patient suffered
from insufficiency fractures in both calcanei [Table/Fig-1e-h]. The
progressive bone marrow oedemas were accompanied by normal
bone specific blood parameters, but there was a significant increase
in creatinine and decrease in glomerular filtration rate. As a result
of a developing renal insufficiency (stage 3), antiviral therapy was
switched to a combination of Prezista® (Darunavir) and Norvir®
(Ritanovir).

After switching the anti-viral therapy, the patient showed a clear
clinical improvement with pain reduction and improving renal
function. The development of the clinical symptoms correlated
with the MRI-detectable regressive bone marrow oedemas and the
healing of the insufficiency fractures. After 18 months of the therapy
adjustment the patient was pain free, and there were no signal
alterations in the bone marrow of the left foot and only discrete
residual alterations in the right foot on MRI scans. The insufficiency
fractures were completely consolidated. The impaired renal function
improved to a compensated retention (stage 2). The patient was still
free of viral load.

DISCUSSION

Severe pain, swelling and impaired function of one or more joints
without a traumatic event could be the symptoms of Bone Marrow
Oedema Syndrome (BMES). Typical locations are the joint adjacent
areas of bones of the lower extremities and vertebrae. The syndrome
most commonly occurs in middle-aged men and young women,
with an incidence of 3 to 1 in men and women [1]. The diagnosis
is made by MRI which shows a typical pattern of changes in signal
intensities with diffuse decrease in T1w images and diffuse increase
in strongly T2w fat suppressed images [2].

Causes for BMES can be mechanical, metabolic, ischemic,
inflammatory, degenerative or infiltrative neoplasm. BMES can
occur as a solitary entity and it can be accompanied by loss of
bone mineral density in the affected areas (transient osteoporosis).
In addition to the general risk factors for the pathological reduction
of bone mineral density like abuse of alcohol and nicotine, the use
of opiates and glucocorticoids, inactivity, low body weight and
vitamine D deficiency, HIV positive patients are exposed to specific
risk factors. Chronic inflammation can cause imbalance to the bone
formation system through the stimulating effects of proinflammatory
cytokines such as IL-6 or Tumor Necrosis Factor (TNF)a on bone
resorption. Proteins of the Human Immunodeficiency Virus (HIV)
itself might be responsible for the activation of osteoclasts and
the inhibition of osteoblast acitivity. Antiretroviral therapy has been
associated with bone loss. The extent of the effect on bone loss
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varies between different antiretroviral class substances. Tenofovir
is known to cause nephrotoxicity in the proximal tubule leading to
hypophosphatemia, a strong stimulus for production of Parathyroid
Hormone (PTH) which activates bone resorption. Reduced renal
function might lead to a decrease in the 1-a-hydroxylation of 25-
hydroxyvitamin D, a precursor of active vitamin D [3]. Therefore, in
HIV positive patients with joint pain, the existence of BMES should
be considered [4].

The etiology of BMES is not completely understood. Usually BMESs
are, in contrast to osteonecrosis, self-limiting and heal spontaneously
under conservative therapy within 3-10 months [5]. A positive effect
of bisphosophonates has been shown [6]. There are also drugs
which may potentially result in bone marrow oedema [7].

In present case, the patient suffered from recurring BMES and
insufficiency fractures that did not respond to conservative therapy
or administration of bisphosphonates. A possible reason could be
the Tenofovir induced renal dysfunction and the dysregulation of
the bone metabolism with increased phosphate elimination and
increased bone resorption [8].

CONCLUSION(S)

In the case of HIV patients with unclear joint complaints, the presence
of bone marrow oedema should be considered. In the present case,
the BMES could originate by an increased phosphate excretion by
the potentially nephrotoxic Tenofovir. In case of increasing renal
impairment, medications containing Tenofovir should be replaced
with alternative antiviral agents.
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