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(linical Application of Bone Mineral Density Measurement

Deog-Yoon Kim, MD.
Department of Nuclear Medicine, Kyung Hee University, School of Medicine, Korea

Compared with the earlier technique of dual photon absorptiometry (DPA) using Gd radionuclide source, dual

energy X-ray absorptiometry (DXA) has advantages of higher precision, accuracy and shorter scanning time.
Despite the change from DPA to DPX, the nuclear medicine physicians has remained one of major suplier of this
service due to long-standing use of DPA.

Among many kinds of bone densitometries, DXA is the ’gold standard” for the noninvasive diagnosis of
osteoporosis. Especially there is no role for peripheral devices in the monitoring of patients on therapy. But, there
are some areas of controversy related to the application of DXA, such as proper site of measurement, accurate
interpretation, appropriate use of T-score, and the reference population young database. And the accuracy,
precision, and quality control issues relating to bone density measurement are important subjects. To address
these issues, the International Society for Clinical Densitometry (SCD) has convened two Position Development
Conferences and addressed official positions.

This review deals the key elements of ISCD position paper and other important issues on the management of
bone densitometry. {Korean J Nucl Med 384):275-281, 2004)
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Table 1. Comparison of densitomteric techniques

Method Advantage Disadvantage

1. High accuracy and precision 1. Relatively high cost
Dual energy X-ray absorptiometry 2. Multiple sifes of assessment including spine, o Need for expetienced technologists
(DXA) : femur, forearm and fotal body

3. Application of WHO criteria*

4, Evaluation of compression fracture and hip axis

length

5. Evaluation of total body composition
pDXA 1. Relatively high precision 1. Restricted to peripheral bones
(peripheral DXA), 2. Low cost : 2. Inability o apply WHO criteria
Radiographic absorptiometry (RA) 3. Saving space

1. Low cost 1. Restricted to peripheral bones
Quantitative ultrasound (QUS) 2. No .rodio’rion 2, Inob!l!‘ry to use for monn‘o.rlng

3. Saving space 3. Inability to apply WHO criteria

4. Portability

5. Possible evaluation of some aspects of bone

quality

Quantitative computed 1. Three-dimensional data 1. High cost
fomography (QCT), 2. Discrimination of bone mass between corfex 2, Influence by bone marrow faf
pQCT and medulla 3, High radiafion
(Peripheral QCT) 3. Early monitoring of treatment effect . Need for an experienced technologists

4
5. Inability to evaluate femoral bone density
6. inability to apply WHO criteria

* WHO criteria ; World Health Organization criteria for diagnosis of osteoporosis

276



Table 2 Indications for bone mineral density testing (ISCD* official positions)”
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- Women aged 65 and older

- Postmenopausal women under age 65 with risk factors
- Men aged 70 and older

- Adults with a fragility fracture

- Adults with a disease or condition associated with low bone mass or bone loss
- Adults taking medications associated with low bone mass or bone foss

- Anyone being considered for pharmacologic therapy
- Anyone being treated, to monifor freatment effect

- Anyone not receiving therapy in whom evidence of bone loss would lead to treatment
- Women discontuing estrogen should be considered for bone density testing according to the indications listed above.

* 18CD ; Intemational Society of Clinical Densitomtery
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Table 3. Accuracy errors of dual energy x-tay absorptiometry

Intrinsic Extrinsic Clinical cause
1. Varigtions of soft 1. Normal 1. Vertebral deformity
tissue database 2. Osteomalacia
2. Patient positioning 2. Calibration 3. Osteoarthritis
3. Edge detection of 4. Scoliosis
region of interest 5. Obestty
6. Ascites
7. Operation
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