
Normal Bone 

Osteoporotic Bone 



          Osteoporosis (porous bone) is a systematic 
skeletal disorder characterized by 2 things that 
increase the fragility of bone and the 
susceptibility to fracture: 

 1. low bone mass and  

 2. microarchitectural deterioration of bone 
tissue 

 

 The loss of bone occurs silently and progressively 

 Often there are no symptoms until the first fracture 
occurs 



 

Our bones are living tissue. 

They contains -blood vessels                          

                       -living cells               

                       -proteins 

                       -minerals  

                       -vitamins 

 help bones to grow                       

and repair 
themselves  



When we are born,we have about 300 soft bones.  

In childhood+adolescence: the cartilage grows and 

is slowly replaced by hard bone 

Later, some of these bones fuse together 

 

 

 

adult skeleton has 206 bones. 

 



 structural support 
 for the body 
 protection of  
vital organs 
 environment for  
marrow 
 a storage area  
for minerals (such 
 as calcium) 
  

 
 



 Bone forming cells: osteoblasts and 
osteocytes 

 Bone resorbing cells: osteoclasts 

 Nonmineral matrix of collagen and 
noncollagenous proteins (osteoid) 

 Inorganic mineral salts deposited within the 
matrix 

 





Disbalance Osteoclastic Bone 

Resorption  
Osteoblastic Bone Formation 

⁺ - 

Loss of bone mass 

Decrease in total bone volume  

Change in bone  architecture 

Risk for fragility  fractures  

Deformities 
 



Primary osteoporosis 95% of osteoporosis in women     
postmenopausal 

                     70-80% in men 
  

 -post-menopausal 

 -senile 

 -juvenile 

 

     Secondary osteoporosis 

 5% of osteoporosis in women 

 up to 20% of osteoporosis in men 



  Rheumatic disease     (RA, SLE) 

  Immobilisation 

  Malignancy 

  Chronic renal failure 

Gastrointestinal disease (malabsorbtion syndrome, inflammatory bowel                     
disease) 

  Genetic conditions (Cystic fibrosis, Osteogenesis imperfecta) 

  Chronic obstructive pulmonary disease 

  Endocrine cause (Cushing’s disease, hyperparathyroidism, 
hyperthyroidism,  diabetes mellitus type 1, hypogonadism) 

  Drugs (corticosteroids, ethanol, tobacco, antiepileptics) 



 .Osteoporosis is a widespread and invalidant disease 

 Globally, the risk of a woman to have an osteoporotic fracture during 

her life is 30-40% 

 World wide, 1 of 3 women and 1 of 5 men are at risk of an 

osteoporotic fracture 

  An osteoporotic fracture is estimated to occur every 3 seconds 

 In Europe, 30% of the women >50 years are osteoporotics 

 It has been estimated that 10 million Americans >50 years  have 

osteoporosis and a further 34 million are at risk of the disease. 

 Although most american women < 50 years have normal BMD, by 

the age of 80 years 27% are osteopenic and 70% are osteoporotic 

at the hip, lumbar spine or forearm 

 All osteoporotic fractures are associated with significant morbidity, 

but hip and vertebral fractures are associated with excess mortality 

 



Vertebral Fractures: 
40% 

Forearm Fractures: 
15% 

Hip Fractures: 
20% Other Fractures: 

20% 





Relative risk >2 (major risk) 
 Age>70 years 

 Early age of menopause (before 40 years) 
 Hypogonadism 
 History of fragility fracture 

 Family hystory of osteoporotic fracture (especially maternal hip 
fracture) 

 Corticoteraphy >3 months 
 Malabsorbtion 

 Low body weight (BMI <18 kg/sm) 
 Low bone mineral density 
 Prolonged immobilisation 

 Anorexia 
 Chronic kidney disease 
 Organ transplant 

 
 
 



 

Relative risk 1-2 (moderat risk) 

 Estrogen deficiency 

 Low calcium intake <500mg/d 

 Primary hyperparatiroidism 

 Rheumatoid Arthritis 

 Ankylosis Spondylitis 

 Anticonvulsivant theraphy 

 Hyperthyroidism 

 Diabetus mellitus 

 Smoking 

 Increased alcohol intake 



Most pacients with osteoporosis are asymptomatic or they may 

present : 

 Fragility fracture= any fracture wich occurs due to a fall from a 

distance no greater than the individual’s standing height or with 

normal use 

  “Classic” osteoporotic fragility 

  fractures: -vertebrae  

                   -hip 

                   -wrist 



 Bone pain incl back pain 

 Loss of height >3-4 cm with increasing thoracic kyphosis 

 

Dowager’s hump- marked thoracic 
kyphosis due to multiple 
osteoporotic fractures in an elderly 
woman 



 Fracture incidence in the community is bimodal, with a peak in the 

young and elderly.  

 Young people fractures usually associated with substantial 

trauma, occur in the long bones and are seen more frequently in 

males 

 Elderly: 





Almost all non-spine fractures occur in 

the context of trauma and are clinically 

easy to diagnose. 

 In contrast, most morphometric 

vertebral fractures do not present the 

acute signs and symptoms of a fracture 

and are underdiagnosed. 

 

Only 1 of 3 vertebral fractures is 

clinical 

But all vertebral fractures have an 

important impact above the quality 

of life 



 Women: found in 5-10% at age 55 and 30-40% at 
     age 80 

 Men: lifetime risk of 5% 
 Typicallyminimal trauma 
 If symptomatic:-acute pain typically lasts 4-6 weeks 

-it may be replaced by a chronic dull pain wich can be quite prolonged 
-symptoms of successive fractures: 
• Loss of height 

• Increased thoracic kyphosis 
• Abdominal protrusion 
• Pain over the iliac crests-ribs rubbing on the iliac crests 

• Difficulty looking forward & neck pain 
• Dyspnea-extrathoracic restriction 
 If a pacient has sustained an osteoporotic vertebral fracture, the risk of 

re-occurence is up to 19% in the following year   



 
 

 Over 90% are associated with falls 
 Hip fractures are seasonal, increasing  
in winter 

 
 
 

 Some studies have shown clear evidence of excess mortality 
associated with hip and vertebral fracture in both sexes 

 Only 25% of deaths from hip fracture are due to the fracture itself or 
complications such as infection,thromboembolism and subsequent 
surgery 

 75%coexisting morbidities due to underlying disease 

 8% of men and 3% of women > 50 years die while they are hospitalized 
for hip fracture 
 
 

 



Fractures of the forearm tend not to be 

associated with increased mortality 

except in elderly men, where a slight excess 

mortality has been observed. 

A winter peak is again demonstrated, but, 

unlike hip fractures, this probably is due to 

falls outside on icy surfaces 

Distal forearm fracture almost always results as a 

consequence of a fall from standing height onto an 

outstretched hand 



1. Screening bloodwork for secondary causes: 

 CBC with differential inflammatory disease 

 Creatinine& urinalysisrenal disfunction 

 AST, ALT, ALP, albumin hepatic dysfunction 

 Calcium, phosphorous, ALP, PTH hyperparathyroidism 

 25-Hydroxyvitamin Dvitamin Ddeficiency/osteomalacia 

 TSHthyroid abnormalities 

 Serum&urine protein electrophoresismultiple myeloma 

 Serum testosterone-in men (optional) 



2. Biochemical markers of bone turnover: 

 

 Bone formation markers (osteoblasts): 

-osteocalcin 

-bone specific alkaline phosphatase (ALP) 

-procollagen 1 carboxyterminal propeptide 

 

 Bone degradation markers (osteoclasts): 

-urinary pyridinoline 

-urinary deoxypirydinoline 

-collagen type 1 cross-linked N-telopeptide 

-collagen type 1 cross-linked C-telopeptide 



 Most widely used technique to measure BDM is by Dual 
energy X-ray Absorptiometry (DXA) of the hip and 
lumbar spine 

 DXA is the most effective technique to estimate fracture 
risk in post-menopausal caucasian women 

 DXA is reported as a “T-score” =the number of standard 
deviations below or above the mean value for a healthy 
young adult 

 “Z-score”= number of SD below or above average BMD 
of age-matched reference population. It is not used for 
diagnosis! May be used to suggest further evaluation  

 Another sites for DXA: wrist, calcaneous, hand  









 

 SXA (single-energy X-ray absorptiometry) measures the 

heel or wrist 

 DPA (dual photon absorptiometry)  the spine, hip or 

total body 

 SPA (single photon absorptiometry) the wrist 

 QCT (Quantitative Computed Tomography) the spine 

or hip 

 PQCT (peripheral QCT) the forearm 

 QUS (Quantitative Ultrasound) uses sound waves to 

measure the heel or finger 

 



 Female >65 years 

 Female <65 years post-menopausal or with risk of 

fracture 

 Men >70 years 

 Men <70 years with risk of fracture 

 Adults with fragility fracture, diseases or 

treatments that decrease bone mass 

 People eligible for treatment or monitorising for 

osteoporosis 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STATUS T-SCORE 

Normal 

 

+2.5 to −1.0, inclusive 
 

Osteopenia Between −1.0 and −2.5 
 

Osteoporosis 
 

≤−2.5 
 

Severe osteoporosis ≤−2.5 + at least 1fragility fracture 
 



Fracture Risk Assessment Tool estimates the 10-year probability of hip 

fracture or major osteoporotic fractures combined (hip, spine, 

shoulder, wrist) for an untreated patient using femoral neck T-score 

or Z-score 

 



Mary Smith, 66.8 years old 
Wt. 140 lbs., Ht 64 in. 

FN T-score -2.4, no risk 
factors 



Underdiagnosed  

Unrecognized  

Underreported  

Inadequately researched  



 Osteoporosis and fractures are less frequent in adult men than in 
women because: 

- men develop a higher peak bone mass 

-lose less bone during later life than 

-have fewer falls than women. 

  However, osteoporotic fractures are not uncommon.  

 Osteoporosis in men has some specific features that are different from 
osteoporosis in women, including a higher frequency of secondary 
causes of osteoporosis 

 FRAX the 10-year absolute fracture risk 

 Frequent secondary causes: 

 hypogonadism 

 idiopathic renal hypercalciuria 

 bones metastases 

 glucocorticoids 

 alcohol abuse 

 anticonvulsants 

 gastrectomy 

 chronic liver or kidney disease 
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OBJECTIVES 

1. Prevent Fractures 

2. Decrease Pains 

3. Minimize further bone loss 

4. Maintain Function 

 



 Weight bearing exercise: individual programs designed by physical 

therapists aimed at improving muscle strength and balancereduce 

the risk of falls and fracture 

 Moderate exercise for 30 min 3 times per week 



 Smoking cessation 

 

 Limit alcohol 

 

 Limit caffeine >4cups of coffee/day is associated with hip fracture 

 

 Adequate nutrition 

 



AGE CATEGORY CALCIUM ELEMENTAL VITAMIN D 

Women and men 

25-65 years: 

premenopausal 

or postmenopausal 

taking estrogen 

 

1000 mg/day 400-600 IU 

Postmenopausal 

woman, no estrogen 

 

1500 mg/day 400-600 IU men and 

women > 65 years 

 

National Osteoporosis 

Foundation Guidelines 

 

1200 mg 

 

800-1000 IU 

 



History of hip or vertebral fracture 

 

Other prior fractures and T-score between -1.0 and -2.5 at the femoral neck, 

total hip or spine (DXA) 

T-score < -2.5 at the femoral neck, total hip or spine, after appropriate 

evaluation to exclude secondary causes with no other risk factors 

T-score between -1.0 and -2.5 with 1 additional risk factor 

T-score between -1 and -2.5 and a 10-year risk of hip fracture >3% or a 10-year 

history of any major osteoporosis fracture > 20% 



Postmenopausal Osteoporosis 
Glucocorticoid-induced 

Osteoporosis 
Men 

Drug Prevention Treatment Prevention Treatment 

Estrogen  

Calcitonin 

(Miacalcin®, Fortical®) 
 

Raloxifene 

(Evista®) 
  

Ibandronate  

(Boniva®) 
  

Alendronate 

(Fosamax®)     

Risedronate  

(Actonel®) 
     

Zoledronic acid 

(Reclast®) 
 

Teriparatide 

(Forteo®) 
  



Antiresorptive agents 

 Bisphosphonates 

 Selective estrogen receptor modulators (SERM) 

 Hormone replacement therapy (HRT) 

 Calcitonin 

 

Bone formation agents: 

  PTH (Teriparatide)  

  Fluoride  

 

Dual action: Strontium ranelate 

 



 

 

 are absorbed by the hydroxyapatite of the bone suppress bone 

resorption 

 Some bisphosphonates are administered intermittently because of a 

long skeletal half-life and prolonged retention in bone 

 

- the treatment of osteoporosis 

- prevention and treatment of glucocorticoid-induced osteoporosis 

- may reduce bone pain 

 



Osteonecrosis of the Jaw 

Alendronate (Fosamax): 70 mg/week is the most commonly used dose for 

the treatment of osteoporosis 

increase BMD in the lumbar spine and in the hip  

prevent vertebral fractures and height loss in men with osteoporosis 

adverse effects :gastrointestinal symptoms (stomach pain and esophagitis) 

,myalgias and arthralgias, rarely- osteonecrosis of the jaw. 

 

    Fosavance= 70 mg alendronat +  5600/2800 IU colecalciferol 



Risedronate (Actonel) 35 mg once a week 

 increase bone mass 

 reduce the risk of new vertebral and the risk of hip fracture 

- prevention and treatment of osteoporosis 

- may be well tolerated in patients with mild gastrointestinal symptoms 

 

Ibandronate (Bonviva) 150 mg once a month  

- treatment and prevention of postmenopausal osteoporosis 

- reduce the incidents of vertebral fracture, lumbar spine, hip 

- recently, iv ibandronate has been approvedincrease lumbar spine and 
hip BMD 

 

Zolendronate iv (Aclasta) 5mg/year 

- treatment of postmenopausal osteoporosis 

- treatment and prevention of glucocorticoid-induced osteoporosis 

- men with osteoporosis 

 should be avoided in patients with a creatinine clearance <35 mL/min 

 serum creatinine and calcium should be measured before each 
infusion. 

 

 



 bind to the estrogen receptor and differ from one another in their 

actions on estrogen-responsive tissues, acting selectively as 

agonists or antagonists 

 

        Raloxifene (60 mg/day) 

  acts as an estrogen agonist on bone, with antagonist effects on the 

breast and uterus 

 prevention and treatment of osteoporosis 

 reduce the risk of vertebral fracture 

 no differences above?! the risk of non-vertebral fractures  

 decrease the incidence of breast cancer 



 

 was once the mainstay of treatment in osteoporosis 

  estrogen inhibits bone resorption, produces a small rise in bone 

density, and reduces the risk of vertebral and hip fracture 

 increase the risk of breast cancer and cardiovascular events 

 should be used only for vasomotor symptoms that occur at the time 

of menopause 



 

 is a potent inhibitor of osteoclast-mediated bone resorption 

 Nasal spray calcitonin- Miacalcic (200 IU/day)absorbed through 

the nasal mucosa  is approximately 40% as potent as the 

parenterally administered drug  

 In osteoporotic women post-menopause, nasal calcitonin (200 

IU/day) increases spinal bone density with no effect on proximal 

femur bone mass 

 Side effects: rhinitis and nasal symptoms (dryness and crusting) 

 beneficial analgesic response in the presence of osteoporotic 

fractures 



 stimulates new bone formation, increases bone mass and reduces 

new vertebral and nonvertebral fractures 

  when the medication is discontinued, the bone gained is rapidly 

lost. 

 - postmenopausal women 

 - men who are at high risk for fracture 

 - glucocorticoid-induced osteoporosis 

 Forteo (Teriparatide)- 20 μg/daily subcutaneous injection for 18 to 

24 months 

  Other routes of administration are now being studied, including an 

intranasal route and a skin patch. 

 At the initial use:headache, nausea and flushing 



 

 Strontium competes with calcium for intestinal absorption  

incorporation into bones and dental tissues 

 significantly increase bone formation and BDM 

 reduce bone resorption and the risk of vertebral fracture 

 It is not approved in the United States or Canada 

 

Osseor 2g/day 

 



 

 human monoclonal antibody that binds to RANKL 

 - bone turnover markers decline rapidly 

 - have a more rapid recovery after discontinuation; 

 - no accumulation in bone  

  reduction in spine fractures, in hip fractures and in non-vertebral 

fractures 

 several of the trials of denosumab reported numeric increases in 

infections and malignancies 

 

            Prolia- 60 mg every 6 months, sq 

 



 

 Risk stratification for poor progression: 

Multiple fractures at presentation 

Older, frail individuals 

High risk for falling 

 

 Prognosis: variable depending upon patient age, 

degree of bone loss and response to treatment 




