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A recent bone biology study, focusing on the bone remodeling process, has identified to
a great extent the role of osteoclasts, osteoblasts, local growth factors, cytokines and various
hormones in this process. The study provides a clearer picture of bone physiology and more infor-
mation that can be used to search for new strategies and medications for the prevention and treatment
of osteoporosis. Except for clinical risk assessment, the diagnosis of osteoporosis and prediction
of fracture risk currently require many diagnostic tools including bone densitometry and
biochemical markers of bone turnover.
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The remodeling sequence of bone is initiated by osteoclastic resorption followed by the absence of

osteoclasts or osteoblasts (the reversal phase). Subsequently, osteoblasts appear with in the resorption
bay and synthesize matrix (the formative phase) until a new packet of bone (the osteon) is produced. In
non-growing adults the amount of matrix resorbed and synthesized are in equilibrium. In older
individuals, on the other hand,the amount of new bone is less than the amount removed, resulting in

a net decrease in skeletal mass.®
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Table 1. The association of difference in bone mass and subsequent fracture risks of spine and other skeletal

sites.!!¥

1. S.D. difference in bone mass

Risk of fracture

Spine
Hip and other non-spine

2 -
1.5 -

2.5 fold
2 fold

S.D. = Standard deviation.
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Figure 3. Single photon absorptiometer (SPA).*

3.3.2 Dual photon absorptiometry (DPA)
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Figure 4. Dual photon absorptiometer (DPA).*
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Figure 5. Dual energy x-ray absorptiometer (DEXA).®

Table 2. Techniques for the measurement of bone mass.'”

Technique Site Precision Accuracy Examina Absorbed Cost
error error tion time dose of US$
(%) (%) (min) radiation
1. SPA Proximal 1-3 3 15 10-20 75
and
distal
radius,
calcaneus
2. DPA Spine, hip, 2-4 4-10 20-40 5 100-150
total body
3. DEXA Spine, hip, 0.5-2 3-5 3-7 1-3 75-150
total body
4. QCT Spine 2-5 5-20 10-15 100-1,000 100-200

Precision is the coefficient of variation (standard deviation divided by the mean) for repeated measurements
over a short period of time in young, healthy persons.

Accuracy is coefficient of variation for measurements in a specimen whose mineral content has been determined
by other means. (e.g. measurement of ashed weight)
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Figure 6. Cross-sectional quantitative computed tomography (QCT) image showing cross-sections of the

phantom tubes beneath the patient’s body and diffferentiation of cortical and trabecular bone.

The

densities of the solutions in the phantom tubes are closed to those for normal human bone. Using a
computerized system, an accurate comparison can be made between the patient’s trabecular bone density

and the known densities of the solutions.'®
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Table3. Suggested protocol for hormonal replacement therapy (HRT) determined by bone measurement.'?

Bone mass HRT
(S.D. >/< young normal (30-35 years)
1 8.D. Yes
=1S.D. No
(Repeat measurement in > 5 years)
+ 1 S.D. < Bone Mass > -1 S.D. No

(Repeat measurement in 3-5 years)
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Figure 8. Biochemical markers of bone turnover.?*
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Table 4. Biochemical markers of bone formation and bone resorption.

Bone formation Bone resorption
Circulation levels of Urinary excretion of
- Alkaline phosphatase” - Hydroxyproline
- Osteocalcin - Pyridinoline (Pyr)*
(Bone gla protein) crosslinks

- Type I collagen propeptide - Plasma tartrate
resistant acid
phosphatase

* The most sensitive markers of bone turnover.
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Table 5.  Risk factors for primary osteoporosis.®?
- Smoking - Nulliparity
- Inactivity - White/Asiatic ethnicity
- Delayed puberty - Family history

- Low body weight

- Excessive alcohol intake
- Immobilization

- Weightlessness

- Small body frame

- Low calcium intake
(milk intolerance)

- Caffeine intake
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