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¹Osteoporosis  

¹Osteomalatia/Rickets  

¹ Paget disease  

¹ Hyperparathyreoidism  

¹ Renal osteodystrophy  



Bone Composition 
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The bone remodeling cycle 



Normal trabecular bone 



Osteoporotic trabecular bone 



Normal and osteoporotic structures 
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Osteoporosis is skeletal disease characterized 

by the decreased bone strenght and increased 

risc of fractures. Bone strenght combines 

bone density and quality     NIH Consensus 

Conference 2001 

 

Osteoporosis 



Risk factors of osteoporosis 

¹ Age   

¹ Genetic factors 

¹ Environment  
¸ Physical inactivity, vitamin D, drugs, alcohol, smoking, 

etc  

¹ Estrogens, androgens, hyperthyreosis,  
Cushing

 
s  syndrome, diabetes  

¹ Chronic diseases  
¸ Malabsorption, liver diseases, Crohn, Rheumatoid 

arthritis, etc.  

¹ Biophysical properties of the individual bone 

 



Examinations 

¹ Exclusion of other diseases mimicking OP 

¹ Explaination of the cause and cofactors 

¹ Assessment of the significance and prognosis, 

risc of fractures 

¹ Selection of the optimal therapy 

¹Monitoring of the therapy results 



Osteopenia 



Compression fractures of lumbar vertebrae 

L1 

L2 



Femoral neck fracture 



Absorptiometry  

¹ Single energy absorptiometry (SPA) 

¹ Dual energy absorptiometry (DXA) 

¹Quantitative computed tomography 

(QCT) 

¹Quantitative magnetic resonance (QMRI) 

¹ Ultrasound densitometry  

 



      

 Diagnostic Criteria* Classification  

 T= 0 to -1 SD  Normal 

 T= -1 to -2 SD Osteopenia 

 T  -2.5 SD Osteoporosis 

 T  -2.5 SD + fragility fractures Severe 

osteoporosis 

  

 *Measured in ñT scores,ò ie, the number of standard deviations 

below or above the peak bone mass in a young adult 

reference population of the same sex; SD=standard deviation. 

WHO Criteria for Assessing Disease Severity 



Bone Density & Age vs. Fracture Risk 

Adapted from Kanis JA et al. 

Osteoporosis Int. 2001;12:989-995. 
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symptomatic vertebral fracture in women of Malmº, Sweden. 



Study of osteoporotic 

fractures (1993) 

Á Measurement of HAL 

Á Increase of 10 mm 

doubles the risc of hip 

fracture  

Á Independent of age and 

BMD 

Hip axis length 



Laboratory tests 

¹BC + dif 

¹Biochemistry of the serum (Ca, P, CB, albumine 
AP, JT, U, creatinine, electrolytes)  

¹Urine Calcium  

¹Markers of bone turnover  
¸ Bone resorption  

¹ Hydroxyprolien, pyridinoline, deoxypyridinolin, telopeptides of collagen 
(NTx), TrACP 

¸ Bone formation  
¹ Bone isoenzyme, osteokalcine, C terminal peptide of prokolagen  (CTx)  

 

   



 

Secondary OP 

¹TSH 

¹FW 

¹PTH 

¹25-(OH) D  

¹Kortizol 

¹AB status  



  

Secondary OP 

¹ELFO  

¹Testosterone 

¹Bone marrow  

¹Bone biopsy (TTC labeling)  



Therapy goals  

¹Prevention of the fractures  

¹Stabilisation and increase of bone mass 

¹Pain relieve  

¹Maximalisation of physical function 

Hodgson SF, Endocr Pract. 2003;9:544-564. 



Risc factors of osteoporosis 

¹Main modifiable  

¸ Smoking 

¸ Low body mass  

¹Other modifiable 

¸ Low calcium and vitamin D intake  

¸ Physical activity 

¸ Alcohol 

Images: National Cancer Institute 



Adequate physical activity 

ĂWeight-bearingñ exercise  

¸Walking  

¸Running 

¸ Tai-chi 

¸ Stair climbing  

¸Dance  

¸ Tennis 

 

Images: National Cancer Institute 



Drugs for the therapy of 

osteoporosis 

o Inhibitors of bone resortion  
o Calcium  

o Estrogens, HRT 

o SERM - Tamoxifen,Raloxifen  

o Kalcitonin 

o Bisphosphonates (Alendronat, Risedronat, Ibandronate) 

o Stimulators of bone formation  
o Fluorides 

o Parathormon- teriparatide  

o Heterogenic effect  
o Vitamin D and its derivates  

o Stroncium ranelate 

o Anabolics  

o Thiazids diuretics  

o Denosumab (AMG 162) 


