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Review Article

Diagnosis of Osteoporosis

Jae Gyoon Kim, MD*, Young-Wan Moon, MD

Department of Orthopedic Surgery, Samsung Medical Center, School of Medicine, Sungkyunkwan University, Seoul, Korea
Department of Orthopedic Surgery, Guro Hospital, College of Medicine, Korea University, Seoul, Korea*

Osteoporosis is defined as a skeletal disorder characterized by compromised bone strength, predisposing an
individual to increased fracture risk. Many factors can lead to the development of osteoporosis. It is usually
asymptomatic unless osteoporotic fracture and secondary changes of bone structure occur. Early radiographs show
normal findings; however, osteopenic appearance, fracture, cortical bone thinning, and roughening of bone trabeculae
can be found according to severity of osteoporosis. These symptoms are most frequently found in the spine and
proximal femur. Bone mineral density (BMD) is the standard method used to diagnose osteoporosis, and dual energy
X-ray absorptiometry (DXA), one of the measurement tools for BMD, is particularly regarded as the appropriate tool
applicable to WHO criteria, which defines osteoporosis as a T-score of less than 2.5 SDs below the mean of young
adult women. Peripheral densitometry is less useful in predicting the risk of fractures of the spine and proximal
femur, and it is not enough to diagnose and treat osteoporosis. Biochemical bone markers have demonstrated utility in
clinical research and trials; however, they cannot replace BMD as a diagnostic tool. WHO recently developed FRAX,
anovel method we can use to more conveniently evaluate osteoporotic fracture risk.
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Table 1. Risk Factors of Osteoporosis

White or Asian

Fracture History of Mother
Small Body

Early Menopause under 45

Genetic Factor

Consistent Secondary Amenorrhea
Smoking

Excessive Alcohol Intake

Low Activity

Low Body Weight

Behovioral and
Nutritional Factor

Anorexia Nervosa
Hyperparathyroidism
Hyperthyroidism
Malabsorption Syndrome
Hypogonadism
Prolactinoma

Cushing's Disease
Osteogenesis Imperfecta
Rheumatoid Arthritis
COPD*

Chronic Renal Failure
Diabetes Méllitus

Organ Transplantation

Medical Factor

Glucocorticoid
Thyroid Hormone

Drug Anticoagulant
Anticancer Drug
Antiacid with Phosphate

* COPD : Chronic Obstructive Pulmonary Disease
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Table 2. Biochemica Bone Markers

Bone Absorption Marker

Urine Hydroxyproline

Free and Total Pyridinoline

Free and Total Deoxypyridinoline
N-Telopeptide of Collagen Cross-Links
C-Telopeptide of Collagen Cross-Links
Cross-Linked C-Telopeptide of Type | Collagen
Tartrate-Resistant Acid Phosphatase
N-Telopeptide of Collagen Cross-Links
C-Telopeptide of Collagen Cross-Links

Serum

Bone Forming Marker

Serum Bone Specific Alkaline Phosphatase
Osteocalcin
Carboxyterminal Propeptide of Type | Collagen

Aminoterminal Propeptide of Type | Collagen

Table 3. Risk Factors of Fracture Recommended by WHO
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Risk Factor

Relative Risk (95% Confidence Interval)

Pre-correction of BMD*

Post-correction of BMD

BMI " (20 vs 25 kg/n?)

(30 vs 25 kg/m?)
Fracture History over 50 Years
Family History of Femur Fracture
Smoking
Alcohol (Over 3 Unit/Day)’
Glucocorticoid
Rheumatoid Arthritis

1.95 (1.71~2.22)
0.83 (0.69~0.99)
1.85 (1.58~2.17)
2.27 (1.47~3.49)
1.84 (1.52~2.22)
1.68 (1.19~2.36)
2.31 (1.67~3.20)
1.95 (1.11~3.42)

1.42 (1.23~1.65)
1.00 (0.82~1.21)
1.62 (1.30~2.01)
2.28 (1.48~3.51)
1.60 (1.27~2.02)
1.70 (1.20~2.42)
2.25 (1.60~3.15)
1.73 (0.94~3.20)

*BMD: Bone Mineral Density
"BMI: Body Mass Index
"8 gm (aglass of wine or 200 cc/week)
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