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 Osteoporosis is a common disease condition 

that makes the bones brittle & weak.  

 Osteopenia is the fore runner of 

osteoporosis. It is a silent condition. 

 Severe bone loss & weakness. Even minor 

trauma can cause fractures. Common sites 

for fracture are spine, hip & wrist.   





OSTEOPOROSIS  



SYMPTOMS & SIGNS 

 Generally there are no symptoms in the early 

stages. 

 Patient may complain of chronic backache due 

to compressed or collapsed vertebra.  

 Loss of height over time. 

 Stooped posture  

 Easy fracture  
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CAUSES & RISK FACTORS 
 

 Age 

 Race 

 Sex 

 Family history 

 Body frame size 

 Sex hormone levels 

 Thyroid & parathyroid disorders 

 Low calcium intake 

 





RISK FACTORS 

 Eating disorders 

 Gastro-intestinal surgeries 

 Few drugs 

 Certain diseases 

 Lifestyle 

 Tobacco & alcohol 





COMPLICATIONS 

 Hip fracture – often occurs with minor fall. It 

can cause disability & increases the risk of 

death. 

 Spinal fracture can occur even without a fall. 

Vertebrae become so weak that they crumple & 

cause backache, loss of height or hunched 

posture. 



DIAGNOSIS  

 History  

 General examination 

  Bone mineral density [BMD]- specific test for osteopenia & 
osteoporosis. It is an indirect measure of the amount of 
calcium & other minerals in the bone.  

 Types of BMD-  DEXA scan – Central & Peripheral 

                              DPA scan 

                              Ultrasound scan 

 BMD test helps to-   

1. Estimate strength of the bone, 

2. detect osteopenia & osteoporosis,  

3. predict risk of fracture 

 

 



INDICATIONS FOR BMD TEST 

 Females > 65 years & males > 70 years 

 Age < 50 years with-                                                               

-H/O fracture from minor trauma, hip fracture,   

- Long term steroid therapy,                                           

- Hyperparathyroidism, Hyperthyroidism                                                               

- To monitor response to treatment  

 



DUAL ENERGY X-RAY ABSORPTIOMETRY 

[DEXA SCAN] 

 It is the most accurate way available to 

measure bone density. Two different X-ray 

beams estimate the bone density of hip & 

spine. The amount of X-ray blocked by the bone 

& soft tissue are compared. Strong dense 

bones allow less beams to pass through them.  

This method uses very less amount of radiation. 

OPD procedure, Non invasive & painless. 



 



PERIPHERAL DEXA SCAN 

 It measures the density of bones of arms & 

legs.  

 It is a portable unit.  

 Gives faster reports. 

 Very low dose of radiation. 

 Not as useful as DEXA as it does not measure 

hip or spine density. 





DUAL PROTON ABSORPTIOMETER 

 Radioactive substance is used for measuring 

bone density of hip & spine.  

 Uses very low dose of radiation but takes 

longer time than other methods. 



ULTRASONIC BMD TEST 

 Ultrasound- It is a screening test for bone density. 

If the result shows low density, it needs to be 

confirmed by DEXA scan. 

 Ultrasonic sound waves are used to measure the 

bone density- usually heels. 

 It can not measure hip or spine density which are 

the common sites of fracture in osteoporosis.  

 Can not be used to track the response to 

treatment.  





RESULTS OF BMD TEST 

 Results of the BMD test are reported as ‘T’ score & ‘Z’ score. 

 T score- the score is compared with the average score of 

healthy 30 year old person. 

 Negative value indicates thinner bones & low bone density. 

 Positive value indicates thicker & stronger bones.  

 WHO Results-  
SCORE INTERPRETATION 

> -1 Normal 

-1 to -2.5 Osteopenia 

-2.5 or less Osteoporosis 

-2.5 or less with fracture Severe osteoporosis 



BMD RESULT 

 Z score- the value is compared to other people 

of your age, sex & race.  

 Negative value indicates that your bones are 

thinner & weaker than most people in your age 

group. 

 Positive value indicates stronger & thicker 

bones.  

 



FACTORS AFFECTING BMD 

 Old fracture or crushed vertebra – give falsely 

high values. 

 Arthritis – inflammation & bone destruction 

due to arthritis interferes with the test. 

 Metal implants, hip replacement surgery – 

interfere with the results. 

 Size of the patient, thickness of the muscle 

mass, etc cause variation.  



TREATMENT  

 Risk of fracture in next 10 years is estimated 
based on the bone density test results. 

 Fracture Risk Assessment Tool [FRAX] available 
for risk calculation. Parameters required are –        
Age,                                          BMD score,                                                              
Sex,                                          History of fracture,                                                                                  
Height,                                     Steroid therapy,  

    Weight,                                    Excess alcohol,   

    H/o hip fracture in parents, Smoking. 



TREATMENT  

 If the fracture risk is low, patient may not need 

medication but only modification of risk factors.  

 If the risk is high, medicinal treatment is 

indicated. Various medicines are available- 

Bisphosphonates, Estrogen, SERM, 

Denosumab, Teriparatide, etc. 



BISPHOSPHONATES 

 Most commonly used medicines to treat 

osteoporosis. They inhibit the cells that breakdown 

the bones thus slowing the bone loss, more 

effective bone building & strengthening. e.g. 

Alendronate, Risedronate, Ibandronate, etc  

 Available as oral formulations or injections. 

 Can be taken daily, once a week or once a month 

as per your doctor’s advise.  

 Can be taken up to 5 years. 





SIDE EFFECTS 

 Nausea 

 Heartburn 

 Diarrhoea or constipation 

 Fever/ headache 

 Muscle pain 

 Osteonecrosis of jaw bones- very rare. 



OTHER MEDICINES 

 Estrogen – reduces the rate of bone loss & improves 
bone strength. But due to many adverse effects like 
increased risk of blood clots, risk of breast & 
endometrial cancer, it is  typically used for younger 
women with early menopause or older women who 
also need treatment for menopausal symptoms.  

 SERM- Selective Estrogen Receptor Modulator. 
Mimics estrogen action without some of the major 
side effects. They do cause increased risk of blood 
clots & deep vein thrombosis & also hot flashes. e.g. 
Raloxifene 



OTHER MEDICINES 

 Denosumab- it is a human monoclonal antibody. Works by preventing 
development of Osteoclasts, the cells which breakdown the bones. 
Given subcutaneously once in every 4 weeks. 

 Contraindicated in hypocalcaemia. 

 

 Teriparatide – it is similar to human parathyroid hormone. Mimics the 
action of the hormone. Given daily, it stimulates osteoblasts - the 
bone forming cells. It reduces bone turnover, increases formation of 
new bone, increases bone density & strength. 

 Can be given subcutaneously every day. Can be used up to two years.  

 

 Soya proteins- of some benefit but not proven. 



PREVENTION  

 Risk factor modification is an important method to 
prevent osteoporosis.  

 Good balanced nutrition. 

 Regular exercise & active lifestyle - walking, running, 
dancing, weight lifting etc, exercises help to make the 
bones stronger. 

 Maintaining appropriate body weight. 

 Calcium & vitamin D supplementation. 

 Avoid smoking & excess alcohol. 

 Prevent falls- take care about slippery tiles / stairs, rugs, 
cords & wires lying here & there, proper footwear, vision 
correction, etc. 










