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Interpretation of diagnostic test
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Measurement and Interpretation of Dual-Energy X-ray Absorptiometry Bone
Density Measurements
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Dual-energy X-ray absorptiometry (DXA) is a widely used technology used to diagnosis osteoporosis and monitor changes in
bone mineral density (BMD). The present paper reviews the clinical application of DXA in evaluating osteoporosis, including in-
dications for BMD testing, interpretation of DXA results, diagnosis of osteoporosis, and serial BMD follow up. As the clinical utili-
ty of DXA depends on the quality of the scan acquisition, the precision assessment of DXA is also discussed. (Korean J Med
2019;94:268-272)
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Table 1. Indication for BMD

Insurance standards for bone Mineral density testing

Adults aged over 10 years

1) Women aged over 65 and men over 70

2) post-menopausal women younger than age 65 who has more
than 1 risk factor

3) Premenopausal women with abnormal amenorrhea for more
than one year

4) in case of fragility fractures

5) If you have a disease that can cause osteoporosis

6) If you are taking medication that can cause osteoporosis or
you plan to take it for a long time (3 months or more)

7) Other tests for osteoporosis are necessary

** high risk factors

i) body mass index < 18.5 kg/m’

ii) history or family history of fragility fracture

iii) menopause before age 40 due to surgical or natural causes

BMD, bone mineral density.
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Table 2. Best practices for DXA measurement and reporting: ISCD [7]

DXA best practice: scan acquisition and analysis

1.1. At least one practicing DXA technologist, and preferably all, has a valid certification in bone densitometry.

1.2. Each DXA technologist has access to the manufacturer’s manual of technical standards and applies these standards for BMD measurement.
1.3. Each DXA facility has detailed SOPs for DXA performance that are updated when appropriate and available for review by all key personnel.
1.4. The DXA facility must comply with all applicable radiation safety requirements.

1.5. Spine phantom BMD measurement is performed at least once weekly to document stability of DXA performance over time. BMD values
must be maintained within a tolerance of + 1.5%, with a defined ongoing monitoring plan that defines a correction approach when the tolerance
has been exceeded.

1.6. Each DXA technologist has performed in vivo precision assessment according to standard methods and the facility LSC has been calculated.

1.7. The LSC for each DXA technologist should not exceed 5.3% for the lumbar spine, 5.0% for the total proximal femur, and 6.9% for the
femoral neck.

DXA best practice: interpretation and reporting
2.1. At least 1 practicing DXA interpreter, and preferably all, has a valid certification in bone densitometry.
2.2. The DXA manufacturer and model are noted on the report.

2.3. The DXA report includes a statement regarding scan factors that may adversely affect acquisition/analysis quality and artifacts/confounders,
if present.

2.4. The DXA report identifies the skeletal site, region of interest, and body side for each technically valid BMD measurement.
2.5. There is a single diagnosis reported for each patient, not a different diagnosis for each skeletal site measured.
2.6. A FRAX is used appropriately.

2.7. When reporting differences in BMD with serial measurements, only those changes that meet or exceed the LSC are reported as a change.

DXA, dual-energy X-ray absorptiometry; ISCD, International Society for Clinical Densitometry; BMD, bone mineral density; SOPs,
standard operating procedures; LSC, least significant change; FRAX, fracture risk assessment tool.
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Figure 1. Appropriate positioning for BMD of the femur [§].
BMD, bone mineral density.

Table 3. Diagnosis of osteoporosis [3]

Definition Category
Normal T-score >-1.0
Osteopenia -2.5 <T-score <-1.0

Osteoporosis T-score <-2.5

Severe osteoporosis T-score <-2.5 and fragility fracture
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