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Cycle of Bone
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Bone Resorption

Bone resorption begins when
osteoclasts remove a portion of
the bone to be replaced later
by the action of osteoblasts.
This is a vital step for signaling
bone formation.
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Bone Formation
Osteoblasts lay down collagen
and mineral deposits over the
area previously remodeled by
osteoclasts. Osteoblast activity
is vital for maintaining bone
mineral density and bone
strength.




The bone remodelling process
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A Women build bone from birth until age 30-35
when they achieve peak bone mass

I Most women maintain peak bone mass
until menopause

I Bone loss occurs most rapidly in the 3 years after
menopause

I Increased life expectancy leads to more
years of potential bone loss



What Is Osteoporosis?

A Osteoporosis literally
means NPOROUS

ADefined as fia
characterized by low bone
mass and microarchitectural
deterioration of bone tissue
leading to enhanced bone
fragility and a consequent
l ncrease Iin fracture ri ski







The Burden of Osteoporosis
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Silent Disease

Osteoporosi s I s consider
there are no symptoms unless a fracture occurs!



Common Osteoporosis Fragility
Fracture Locations




Risk Factors for Bone Loss

A Female Gender

A Low BMI

A Family history of
osteoporosis

A Lack of weightbearing

exercise

I Wheelchair, mobility
ISsues

A Corticosteroid use

A Seizure medication
use

A Malabsorption
A Smoking
A Excess ETOH use



Not Just

A 80% occurs in women with 20%
INn men

A Women are 2-3 times more likely
to have a hip fracture

I However, one year mortality
following a hip fracture is nearly
twice as high for men as for women




Hip Fractures

A Women with a hip fracture are 4 Types of hip fracture
times more likely to fracture the
other hip

A At 6 months after a hip fracture,

I Only 15% can walk across a room
without help

I 15% require long-term care

A An average of 24% of hip fracture
patients aged 50 and over die in the
year following their fracture




Bone Mineral Density (BMD) Testing

A BMD Test is an easy, reliable test that measures
the density or thickness of bones

A It measures the amount of mineral (calcium) in a
specific area of the bone

A The 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



ISCD

The International Society
For Clinical Densitometry

A Governing organization for bone density testing
I Certifies densitometry clinicians and technologists
A Develops position papers on bone density testing
I Adult testing:
A https://iscd.org/wp-content/uploads/2019/07/logo_footer.png
I Pediatric testing:
A https://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

A aged 65 and older

A For post-menopausal younger than age 65 a bone density
test is indicated if they have a risk factor for low bone mass such as:

I Low body weight

I Prior fracture

I High risk medication use

I Disease or condition associated with bone loss

A 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

A Men aged 70 and older

A For men < 70 years of age a bone density test is
Indicated if they have a risk factor for low bone mass
such as:

I Low body weight

I Prior fracture

I High risk medication use

I Disease or condition associated with bone loss

*Adult Official Positions of the ISCD as updated in 2019



Indications for Bone Density Testing

A

Adults with a fragility fracture

To

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

A Adults taking medications associated with low bone mass or
bone loss

To

Anyone being considered for pharmacologic therapy

To

Anyone being treated, to monitor treatment effect

A 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??

A The World Health Organization (WHO) criteria for the diagnosis of
osteoporosis are based on reference data obtained by DXA

A The fracture risk algorithm (Fracture Risk Assessment Tool [FRAX]) uses
femoral neck BMD measured by DXA

A Randomized, clinical trials showing a reduction in fracture risk with drug
therapy have selected subjects based on BMD measured by DXA

A There is a strong relationship between decreased fracture risk with drug
therapy and the magnitude of BMD increase measured by DXA

A Accuracy and precision are excellent; radiation exposure is
very low



Bone Mass Density (BMD)

A The same DXA instrument should be used for serial
BMD testing whenever possible. It is not possible to
guantify BMD changes on measurements made on

different instruments unless a cross-calibration study has
been done

A BMD tests can be repeated every 2 years with patients
with low bone mass

I OR every 5 years in patients with normal BMD and
no new risk factors



DEXA Machine




How Does a DEXA Work?

A The DEXA machine transmits a beam of low-dose x-rays
with two distinct energy peaks

A One peak absorbed mainly by soft tissue and the other
by bone

A The soft tissue amount is subtracted from the total and
what remains |1 s a patientaos

A DEXA machines have software that compute
the information and can compare to
previous DEXAS



Changes in BMD

A Can indicate a change (improvement or decline)
If there Is a statistically significant change

I Indicated on the DEXA report often with an * asterisk

AOt her wi se can indicate
Improvement or decline



What Is Measured on a DEXA?

A Lumbar Spine
A Femur

A Forearm



Lumbar Spine BMD Measurement

A Lumbar Spine Vertebrae L1-4

A Negate vertebrae that are 1
standard deviation from the
lowest vertebrae T-score

A Osteoarthritis can cause
Increased BMD due to
osteophytes/bony hypertrophy




Femur BMD Measurement

2 areas measured: / -
i Neck of femur l -
\ y

I Total femur

A Compare BMD of TOTAL
femur between each test

A Can NOT compare the BMD
of NECK of femur due to
nuances of positioning




Forearm BMD Measurement

A Used if the lumbar spine and vertebrae
can not be measured or are not valid

A Should only be measured once in a
lifetime, cannot compare test to test

A Special situations;
I Hyperparathyroidism

I Obese patients over the weight limit for
the DEXA table




Vertebral Fracture Analysis (VFA)

A Identification of previously undetected vertebral fractures
(VFs) could affect:

I The diagnostic classification, fracture risk assessment, and
clinical management

A Vertebral 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

' Avg.H!.) M/PR‘ﬁo) AlPRatlo{
Region (cm) Z-score (%) Z-score (%) Z-score
T4 1.70 -1.6 100 1.1 101 09
15 197 -0.2 89 -0.5 94 -0.1
T6 1.71 -1.9 9 1.0 95 0.5
-~T17 1.82 -1.5 80 -1.9 62 -4.5
T3 1.93 -1.1 88 0.6 59 -4.9
#3219 2.04 -0.9 78 2.3 93 0.0
T10 2.20 -0.8 87 1.1 92 0.3
Ti1 2.37 -0.4 88 0.7 91 0.2
T12 2.60 0.0 92 -0.2 97 0.7
L1 2.77 0.1 88 -0.8 99 1.1
L2 2.83 0.0 90 -0.5 93 -0.3
3 2.80 -04 91 0.5 99 0.2
L4 297 04 102 0.8 108 1.2
= Severe Wedge
$=Mild Biconcavity
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Patient Intake Questionnaire
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Developed by Diane Thériault for the Canadian Panel, Intenational Society for Clinical Densitometry, April, 2004

Patient Questionnaire
Patient Questionnaire 13. Are you currently receiving or have you previously received any of the following

Name (it Date medications?
No Yes Forhowlong? |

Is there a chance that you are pregnant? Yes No Medication for seizures or epilepsy

Have you had a barium X-ray in the last 2 weeks? Yes No Chemotherapy for cancer

Have you had a nuclear medicine scan or injection of an X-ray dye in the last week? Yes No Medication for prostate cancer

Have you had hyperparathyroidism or a high calcium level in your blood? Yes No Medication to prevent organ transplant rejection

If you answered yes to any of the above, speak to our receptionist right away.

B 14 Have you been treated with any of the following medications?
1. YourAge Sex. Male__elnale Medication Ever? [ Currently? [ If current, how long?
2. Your ethnicity (check one): Hormone replacement therapy (Estrogen)
__Caucasian (White)  Black _ Aboriginal __ Asian __Hispanic __Other Tamoxifen
Your country of birth: | Raloxifene (Evjsta)
Testosterone
3. Have you ever had a bone density test? Yes No Etidronate (Didronel/Didrocal)
If YES, when and where? Alendronate (Fosamax)
. Risedronate (Actonel)
4 Il—f@{vEeSyc;ulrad abrecr.?t weight change? Yes No [ntravenous pamidronate (3 )
- tell us about | Clodronate
5. Your tallest height (late teens or young adult). ,;?Eliﬂﬂm (Miacalcin nasal spray)
6. Have you ever broken a bone? Yes No Zoledronic acld (Zometa)
Bone broken Simple | If nota simple fall, please describe the Age when Sadium fluoride (Eluotic)
fall? il this
15. How many servings of the following do you eat/drink per day (on average)?
Milk Orange juice fortified | Yogurt (small Cheese
(full cup) with calcium (full cup) | container or % cup)
Number of
servings
16. Do you take any calcium supplements (including TUMS)? Yes No
7. Has a parent or sibling had a broken hip from a simple fall or bump? Yes No
17. Do you take any vitamin D supplements (including multivitamins
8. Has a parent or sibling had any other type of broken bone from a simple and halibut liver oil)? Yes No
fall or bump? Yes No

18. Do you smoke? Yes No
9. How many times have you fallen in the last year?
Forwomen only...

10. Have you ever had surgery of the spine, hips, legs or arms? Yes No
If YES, describe what type of surgery you had and which side was affected 19. Are you still having menstrual periods? Yes No
20. Before menopause, have you ever missed your periods for 6 months or
more, besides during pregnancy? Yes No
11. Are you currently receiving or have you previously received predmsone pills (cortisone)?
Yes, currently Yes, previously No 21. Have you had your menopause? Yes No
If YES, for how long? What is your dose? mg or pills each day If yes, at what age?
12. List any chronic medical conditiens that you have: 22. Have you had a hysterectomy? Yes No
If YES, at what age?
Have you had both of your ovaries removed? Yes No

Pagelof2 53Swords [} 0 Foeus B - 1 + 100%




T-score vs. Z-score

A T-score: A Z-score:

I Calculated by comparing I Calculated by comparing
current BMD to the mean current BMD and mean of
peak BMD of normal young a reference population of
adult of same gender same gender, age, ethnicity

A For postmenopausal A For premenopausal

females women under age 50



Normal bone density
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Osteoporosis




Osteoporosis i CT Scan

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



Diagnosis of Osteoporosis

A Osteoporosis is diagnosed with
T-score below -2.5

OR

A Fragility fracture that occurs without
much trauma in the following
regions:

i Hip

- Wrist

- Vertebrae

- Humerus




Who to Treat??

A Osteoporosis
I Generally recommend treatment

A Osteopenia

I Need to take into account risk factors by using a risk
assessment measurement like the FRAX



FRAX RIsk Assessment Measure




