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An 89-year-old woman with well-controlled type 2
diabetes mellitus was referred for routine evaluation of
bone health. She had no history of prior falls or fractures, although
she reported occasional low back pain for the past 6 months. She
was receiving regular calcium and cholecalciferol supplements
along with metformin for control of diabetes. Her general and
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systemic examination results were unremarkable. Breast exami-
nation did not reveal any suspicious lumps. Her bone mineral
profile was within normal limits. Bone mineral density (BMD)
Fig. 3.
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evaluation by dual-energy X-ray absorptiometry scan (DXA)
revealed disproportionately high Z-scores at the lumbar spine (L1-
L4) (Fig. 1). An X-ray of the lumbar spine was obtained (Fig. 2).
Based on the findings in the lateral radiograph of the lumbar spine,
a second DXA scan of the lumbar spine in lateral view was per-
formed (Fig. 3).

What is the diagnosis?

Answer
Spuriously elevated BMD due to aortic calcification artifact

and L1 vertebral fracture. There was a compression fracture
involving the L1 vertebra, abdominal aortic calcification, as well
as significantly high BMD at the lumbar spine (L1-L4) as
measured by DXA. In view of the discrepancy between the
findings on imaging and the expected age-related decline in
BMD, lateral DXA was performed. The abdominal aorta was
thus excluded from the plane of the X-ray beam from the DXA
scanner, and this unmasked the presence of severe osteoporosis
that was previously obscured by the vascular calcification. The
diagnosis of osteoporosis is usually based on central DXA,
consisting of the spine, neck of the femur, and hip.1 Of the
many artifacts that interfere with the estimation of BMD at the
lumbar spine, vascular calcification is a well-documented but
less-appreciated confounding factor. Bone loss and vascular
calcification share many common risk factors, including age,
and have been found to coexist in the elderly population.
Hence, vascular calcification should be taken into consideration
during interpretation of DXA in certain groups, such as very
elderly individuals or persons with chronic kidney disease.2

The causes of increased BMD include the presence of verte-
bral fractures, degenerative changes such as osteophytes,
calcification of the anterior longitudinal ligament, vascular
calcification, and osteoblastic metastases. In the present case,
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considering the patient’s advanced age and the presence of a
vertebral fragility fracture in the presence of high BMD, she
underwent workup for the presence of occult malignancy,
which proved to be negative. Clinical examination had ruled
out the presence of suspicious breast lumps. There was no
evidence of M-band on serum electrophoresis. Thus, in this
patient, the high BMD was attributable to the presence of a
prior vertebral fracture and the presence of vascular calcifica-
tion. No other artifact was evident in the DXA image of the
lumbar spine in posteroanterior projection. The X-ray beam
used in the DXA scan is projected in the anteroposterior/
posteroanterior direction and detects calcium in the aorta as it
passes through the body. This artifact may be avoided if the
DXA scan of the lumbar spine is done in lateral view (Fig. 3)
which in this case revealed severe osteoporosis. Identification
of this artifact is important, because the DXA scan is an
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important and widely used tool to diagnose osteoporosis and
aids in decision-making for appropriate management.3
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