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Cycle of Bone





Bone Facts

ÅWomen build bone from birth until age 30-35 

when they achieve peak bone mass

ïMost women maintain peak bone mass 

until menopause

ïBone loss occurs most rapidly in the 3 years after 

menopause

ïIncreased life expectancy leads to more 

years of potential bone loss



What Is Osteoporosis?

ÅOsteoporosis literally 

means ñPOROUS BONEò

ÅDefined as ña disease 

characterized by low bone 

mass and microarchitectural 

deterioration of bone tissue 

leading to enhanced bone 

fragility and a consequent 

increase in fracture riskñ





The Burden of Osteoporosis



Silent Disease

Osteoporosis is considered a ñsilentò disease as 

there are no symptoms unless a fracture occurs!



Common Osteoporosis Fragility 
Fracture Locations



Risk Factors for Bone Loss

ÅFemale Gender

ÅLow BMI

ÅFamily history of 

osteoporosis

ÅLack of weightbearing 

exercise

ïWheelchair, mobility 

issues

ÅCorticosteroid use

ÅSeizure medication 

use

ÅMalabsorption

ÅSmoking

ÅExcess ETOH use



Not Just in Womené

Å80% occurs in women with 20% 

in men

ÅWomen are 2-3 times more likely 

to have a hip fracture

ïHowever, one year mortality 

following a hip fracture is nearly 

twice as high for men as for women



Hip Fractures

Å Women with a hip fracture are 4 

times more likely to fracture the 

other hip

Å At 6 months after a hip fracture, 

ï Only 15% can walk across a room 

without help

ï 15% require long-term care

Å An average of 24% of hip fracture 

patients aged 50 and over die in the 

year following their fracture



Bone Mineral Density (BMD) Testing

ÅBMD Test is an easy, reliable test that measures 

the density or thickness of bones

ÅIt measures the amount of mineral (calcium) in a 

specific area of the bone

ÅThe more mineral in the one measured, the 

greater is the bone density or bone mass



What Can a BMD Test Do?

1.Measures the bone mineral density (BMD) and 

compares it to an established standard

2.Detects low bone mass before a fracture occurs

3.Monitor the effectiveness of treatments for 

osteoporosis and low bone mass



Å Governing organization for bone density testing

ïCertifies densitometry clinicians and technologists

Å Develops position papers on bone density testing

ï Adult testing:

Åhttps://iscd.org/wp-content/uploads/2019/07/logo_footer.png

ïPediatric testing:

Åhttps://iscd.org/wp-content/uploads/2019/07/logo_footer.png

https://iscd.org/wp-content/uploads/2019/07/logo_footer.png
https://iscd.org/wp-content/uploads/2019/07/logo_footer.png


Indications for BMD Testing in Women

Å Women aged 65 and older

Å For post-menopausal women younger than age 65 a bone density 

test is indicated if they have a risk factor for low bone mass such as:

ï Low body weight

ï Prior fracture

ï High risk medication use

ï Disease or condition associated with bone loss

Å Women during the menopausal transition with clinical risk factors for 

fracture, such as low body weight, prior fracture, or high-risk 

medication use

*Adult Official Positions of the ISCD as updated in 2019



Indications for BMD Testing in Men

ÅMen aged 70 and older

ÅFor men < 70 years of age a bone density test is 

indicated if they have a risk factor for low bone mass 

such as:

ïLow body weight

ïPrior fracture

ïHigh risk medication use

ïDisease or condition associated with bone loss

*Adult Official Positions of the ISCD as updated in 2019



Indications for Bone Density Testing

Å Adults with a fragility fracture

Å Adults with a disease or condition associated with low bone mass or 

bone loss

Å Adults taking medications associated with low bone mass or 

bone loss

Å Anyone being considered for pharmacologic therapy

Å Anyone being treated, to monitor treatment effect

Å Anyone not receiving therapy in whom evidence of bone loss would 

lead to treatment

*Adult Official Positions of the ISCD as updated in 2019



Why the DEXA??

Å The World Health Organization (WHO) criteria for the diagnosis of 

osteoporosis are based on reference data obtained by DXA 

Å The fracture risk algorithm (Fracture Risk Assessment Tool [FRAX]) uses 

femoral neck BMD measured by DXA

Å Randomized, clinical trials showing a reduction in fracture risk with drug 

therapy have selected subjects based on BMD measured by DXA

Å There is a strong relationship between decreased fracture risk with drug 

therapy and the magnitude of BMD increase measured by DXA

Å Accuracy and precision are excellent; radiation exposure is 

very low 



Bone Mass Density (BMD)

ÅThe same DXA instrument should be used for serial 

BMD testing whenever possible. It is not possible to 

quantify BMD changes on measurements made on 

different instruments unless a cross-calibration study has 

been done

ÅBMD tests can be repeated every 2 years with patients 

with low bone mass 

ïOR every 5 years in patients with normal BMD and 

no new risk factors



DEXA Machine



How Does a DEXA Work?

ÅThe DEXA machine transmits a beam of low-dose x-rays 

with two distinct energy peaks 

ÅOne peak absorbed mainly by soft tissue and the other 

by bone

ÅThe soft tissue amount is subtracted from the total and 

what remains is a patientôs bone mineral density

ÅDEXA machines have software that compute 

the information and can compare to 

previous DEXAs



Changes in BMD

ÅCan indicate a change (improvement or decline) 

if there is a statistically significant change

ïIndicated on the DEXA report often with an * asterisk 

ÅOtherwise can indicate a ñtrend towardsò 

improvement or decline



What Is Measured on a DEXA?

ÅLumbar Spine 

ÅFemur

ÅForearm



Lumbar Spine BMD Measurement

ÅLumbar Spine Vertebrae L1-4

ÅNegate vertebrae that are 1 

standard deviation from the 

lowest vertebrae T-score

ÅOsteoarthritis can cause 

increased BMD due to 

osteophytes/bony hypertrophy



Femur BMD Measurement

2 areas measured:

ïNeck of femur

ïTotal femur

ÅCompare BMD of TOTAL 

femur between each test

ÅCan NOT compare the BMD 

of NECK of femur due to 

nuances of positioning



Forearm BMD Measurement

Å Used if the lumbar spine and vertebrae 

can not be measured or are not valid

Å Should only be measured once in a 

lifetime, cannot compare test to test

Å Special situations;

ïHyperparathyroidism

ïObese patients over the weight limit for 

the DEXA table



Vertebral Fracture Analysis (VFA)

ÅIdentification of previously undetected vertebral fractures 

(VFs) could affect:

ïThe diagnostic classification, fracture risk assessment, and 

clinical management

ÅVertebral fracture assessment (VFA) by DXA is a method 

of visualizing the spine to detect VFs. VFA compares 

favorably with spine radiographs in detecting moderate 

and severe VFs, but it does not perform as well for 

diagnosing mild VFs



Vertebral Fracture Analysis



Patient Intake Questionnaire



T-score vs. Z-score

ÅT-score:

ïCalculated by comparing 

current BMD to the mean 

peak BMD of normal young 

adult of same gender

ÅFor postmenopausal 

females

ÅZ-score:

ïCalculated by comparing 

current BMD and mean of 

a reference population of 

same gender, age, ethnicity

ÅFor premenopausal 

women under age 50





Osteoporosis ïCT Scan

Picture courtesy of Harry Genant MD, University of California (San Francisco)



Diagnosis of Osteoporosis

ÅOsteoporosis is diagnosed with 

T-score below -2.5

OR

ÅFragility fracture that occurs without 

much trauma in the following 

regions:

ïHip

ïWrist

ïVertebrae

ïHumerus 



Who to Treat??

ÅOsteoporosis

ïGenerally recommend treatment

ÅOsteopenia

ïNeed to take into account risk factors by using a risk 

assessment measurement like the FRAX



FRAX Risk Assessment Measure


