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Components of BoneComponents of Bone

Cycle of Bone RemodelingCycle of Bone Remodeling
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Skeleton RenewalSkeleton Renewal

�„�„ Resorption/formation cycle repeats every 3 Resorption/formation cycle repeats every 3 
monthsmonths

�„�„ In normal young adult, entire skeleton is In normal young adult, entire skeleton is 
replaced every 7replaced every 7--10 years (every 5 years in a 10 years (every 5 years in a 
child)child)

Normal Bone TurnoverNormal Bone Turnover

Bone Formation Bone Resorption

Net Bone Loss (Osteoporosis)Net Bone Loss (Osteoporosis)
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Normal vs OsteoporosisNormal vs Osteoporosis

Factors Affecting Bone MassFactors Affecting Bone Mass
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Measuring Bone DensityMeasuring Bone Density

�„�„ Traditionally measured using dual energy XTraditionally measured using dual energy X--ray ray 
absorptiometry (DXA, formerly DEXA) Scanabsorptiometry (DXA, formerly DEXA) Scan

�„�„ Adults are compared to young adults of same Adults are compared to young adults of same 
gender (peak bone mass) and given a Tgender (peak bone mass) and given a T--scorescore
�„�„ Osteopenia: between 1.5 and 2.5 SD below meanOsteopenia: between 1.5 and 2.5 SD below mean

�„�„ Osteoporosis: more than 2.5 SD below meanOsteoporosis: more than 2.5 SD below mean

�„�„ Children are compared to same gender/age and Children are compared to same gender/age and 
given a Zgiven a Z--scorescore

DXA ScanDXA Scan

DXA Scan LimitationsDXA Scan Limitations

�„�„ 22--dimensional measurement (gm/cm2)dimensional measurement (gm/cm2)

�„�„ Height affects the measurementHeight affects the measurement

�„�„ Quantitative CT scans are 3Quantitative CT scans are 3--dimensional, but are dimensional, but are 
not widely available, lack adequate reference not widely available, lack adequate reference 
values, and require much more radiationvalues, and require much more radiation



Bone Density in CAH

Reported 
cumulative

Normal
Normal

17-25
17-25

M
F

Stikkelbroeck
et al 2003 

(Netherlands)

Reported 
cumulative

Normal
Normal

8-27
8-23

M
F

Cameron et al 
1995 

(Australia)

21.2
22.3

Normal1.5-8.3
17.1-28.2

M & FGussinye et al 
1997

(Spain)

20.85.1-16.3M & FAlmeida 
Freire et al 

2003 (Brazil)

18 
15.9

Not 
reported

18-29
30-63

FFalhammar et 
al 2008

(Sweden)

HC dose
(mg/m 2)

Bone 
density

HeightAgeGenderAuthor

Bone Density in Adolescents and Bone Density in Adolescents and 
Young Adults with CAHYoung Adults with CAH
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Summary of Bone Density StudiesSummary of Bone Density Studies

�„�„ Children with CAH generally have increased Children with CAH generally have increased 
bone density, even relative to height agebone density, even relative to height age

�„�„ Adolescents and young adults, despite being Adolescents and young adults, despite being 
shorter then average, have normal to increased shorter then average, have normal to increased 
bone densitybone density

�„�„ Older women with CAH have reduced bone Older women with CAH have reduced bone 
density compared to controlsdensity compared to controls



Ways to Improve Bone HealthWays to Improve Bone Health

�„�„ Avoid Avoid oversuppressionoversuppression with hydrocortisonewith hydrocortisone

�„�„ Caution when using Caution when using aromatasearomatase inhibitorsinhibitors

�„�„ Vitamin DVitamin D

�„�„ WeightWeight--bearing exercisebearing exercise

�„�„ Reduce body fatReduce body fat

�„�„ DonDon’’t smoket smoke

THANK YOU!


