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Objectives

 Define Osteoporosis and understand the 
pathophysiology.

 Update current epidemiology and prevalence of 
osteoporosis and fractures.

 Learning DXA “101” following ISCD 2019 
Guidelines

 Understand use of DXA and FRAX score in 
diagnosing and monitoring osteoporosis.

 DXA Interpretations
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Overview of Osteoporosis
 Osteoporosis- “Bone disease that develops when bone mineral density and bone mass 

decreases, or when the structure and strength of bone changes. This can lead to a decrease in bone 
strength that can increase the risk of fractures.” (NIH Consensus Development Panel 12/1/2022) 

 Bone Composition – Bone matrix is 90% collagen (Type I collagen containing crosslinks of N-

telopeptides, C-Telopeptides and deoxypyridinolines) and 10% other proteins (osteocalcin, 
osteonectin and osteopontin. These are basis for one turnover markers.

      - Bone mineral is hydroxyapatite (calcium and phosphorus).

      - Bone cells are osteoclasts, osteoblasts, osteocytes and living cells.

• Bone Modeling and Remodeling – Bone growth occurs as result of modeling, renewal of 

bone substance and alteration in size and shape of bone.

      - Bone health is maintained by remodeling: replacement of old bone with new bone through a 
remodeling cycle that is a coordinated sequence of activation, resorption and formation. 

      -Bone remodeling is done by osteoclasts (cells derived from bone marrow precursors) that remove old 
bone (resorption) and osteoblasts (cells derived from mesenchymal precursors) that produce new 
bone matrix, which then becomes mineralized mature bone (formation).

      -Bone loss occurs when resorption exceeds formation.
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Overview of Osteoporosis
 Peak Bone Mass – Is the maximum bone mass or density achieved during a lifetime. Occurs when the 

growth in the size of bones and accumulation of bone mineral has stabilized (consolidation)           - 
Determination of peak bone mass may depend on heredity: sex (higher in men) and race (higher in black 
population) (70-80%), and lifestyle factors calcium, vitamin D, exercise, tobacco, alcohol (20-30%).
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Overview of Osteoporosis
Two Skeletal Regions
 Central Skelton Region –spine, hips and shoulders, ribs, pelvis.

 Peripheral Skeleton Region – extremities-arms and legs.

Two Types of Bone in Skeletal Regions
 Peripheral Skeleton – Cortical (Compact Bone) 

 Makes up the Shafts of long bones, outer envelope of peripheral skeleton

 Makes up 80% of skeleton, 20% of surface area

 3% is renewed each year

Central Skeleton- Cancellous (Trabecular Bone)
 Makes up the inner parts of parts of bones of axial skeleton

 Makes up 20% of skeleton, 80% of surface area

 25% renewed each year

 10% of skeleton is being remodeled at any one time
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Overview Osteoporosis

 Osteoporosis diagnosis may be made based on the 
presence or history of a low trauma or fragility fracture

 Definition of low trauma or fragility fracture:

 A fracture resulting from the force of a fall from a 
standing height or less or a bone that breaks under 
conditions that would not cause a normal bone to break.

 Do NOT let your patient’s convince you otherwise !

 Always evaluate the cause of osteoporosis and 
complete a secondary evaluation. 
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Overview Osteoporosis
Epidemiology of Osteoporosis and Fractures
 In U.S., estimated 10 million people age 50 years and older.

 8 million women

 2 million men

 43 million (16 million men), low bone mass

 Burden of osteoporosis and fragility fractures is projected to increase at  
a dramatic rate in next decade.

 Aging population.

 Accelerated by comorbidities and environmental factors.

 http//pubmed.ncbi.nim.nih.gov 2022
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DXA “101” 

 ISCD = The International Society for 
Clinical Densitometry

 2019 Adult Official Positions

Guidelines and Certifications

www.ISCD.org
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DXA “101”
Who deserves a DXA ?

 Women 65 or older

 Men 70 or older

 Postmenopausal women 50-64 and Men 50-69 with risk 
factors:
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FHx osteoporosis/fractures Chronic Steroids

Frequent falls Type I DM

Vitamin D deficiency Thyroid disease

Tobacco use Heavy alcohol (>3 daily)

Rheumatoid arthritis Ankylosing Spondylitis

Psoriatic arthritis Malabsorption (e.g., Celiac)



DXA “101”
 What can we share with our patients?

 DXA (Dual Energy X-ray Absorptiometry)

 Patient concern, very little radiation.

 Measures calcium in bones.

 Estimate risk of fracture.

 Monitor effectiveness of osteoporosis treatments.
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Diagnosing Osteoporosis

1. By Bone Mineral Density (BMD)
 T- score (If premenopausal women or men < 50 y/o, use Z-score):

• T – score – 1.0 or above is normal BMD
• T –score -1.1 to -2.4 is low bone mass or osteopenia
• T – score  -2.5 or below (more negative) is osteoporosis

2. By Fracture
 Over the age of 50, plus fracture of the spine, hip, wrists, humerus 

(shoulder), rib and/or pelvis = Osteoporosis, regardless of T –score.

3.  By FRAX
 Fracture risk calculator, usually included in software of DXA, or

 https://frax.shef.ac.uk/FRAX
 Based on BMD, race, age, sex, weight, height, steroid use, RA, etc…
 Calculates 10 year probability of major osteoporotic fracture (spine, hip, 

shoulder, forearm) (20%-high) or hip fracture (3% high), then may 
diagnose osteoporosis.

 Limitations though
16



DXA “101”
Diagnosing Osteoporosis

3.  By FRAX
 Fracture risk calculator, usually included in software of DXA, or 

https://www.sheflield.ac.uk/FRAX
 Based on BMD or T-score, age, sex, weight, height

 Calculates 10 year probability of major osteoporotic fracture (spine, 
hip, shoulder, forearm) (20%-high) or hip fracture (3% high), then 
may diagnose osteoporosis.
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https://www.sheflield.ac.uk/FRAX
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DXA “101”
Interpretation DXA Scan
 Make sure scan is technically valid prior to interpretation.

 Review patient positioning and scan analysis.

 Check DXA printouts, DXA image, DXA graph, numerical results.

 Review for artifacts on DXA – common include degenerative disease, AS 
fractures, metal.

Reporting DXA Scan
 Include demographics of patient, indications for DXA, manufacturer and 

model of instrument used, technique, limitations to study, results-
including any significant change between current and previous study, 
diagnosis, FRAX fracture risk.

 Include statement that a medical evaluation for secondary causes of low 
BMD may be appropriate. 

 Suggest timing of next study.
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Diagnosing Osteoporosis

1. By Bone Mineral Density (BMD)
 T- score (If premenopausal women or men < 50 y/o, use Z-score):

• T – score – 1.0 or above is normal BMD
• T –score -1.1 to -2.4 is low bone mass or osteopenia
• T – score  -2.5 or below (more negative) is osteoporosis

2. By Fracture
 Over the age of 50, plus fracture of the spine, hip, wrists, humerus 

(shoulder), rib and/or pelvis = Osteoporosis, regardless of T –score.

3.  By FRAX
 Fracture risk calculator, usually included in software of DXA, or

 https://frax.shef.ac.uk/FRAX
 Based on BMD, race, age, sex, weight, height, steroid use, RA, etc…
 Calculates 10 year probability of major osteoporotic fracture (spine, hip, 

shoulder, forearm) (20%-high) or hip fracture (3% high), then may 
diagnose osteoporosis.

 Limitations though
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DXA on the previous slide shows 
osteopenia BUT…..
you look at the patient’s history:

Left hip wasn’t examined in the DXA 
because he had a left THR BECAUSE 
of a fragility fracture = 
OSTEOPOROSIS
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What about spine, left 
hip?
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When comparing 
prior DXA scan of 
same patient, 
don’t use T-scores, 
use BMD
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Check age and if premenopausal, use 
Z score, not T score. T scores aren’t 
reported here, but sometimes are 
reported along with Z scores
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PEARLS
 Always look at the images

 -1.0 T-score is a normal bone density

 Use Z scores if premenopausal women or men < 50 
y/o

 Always calculate FRAX with osteopenia on DXA

 Beware of false elevations of BMD and T-scores, 
especially at lumbar spine

 Fragility Fracture = Osteoporosis no matter what the 
DXA scan says

 When comparing the same patient’s prior DXA, 
compare BMD, not T scores, BUT treatment will be 
based on T scores
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