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Understanding Osteoporosis

Osteoporosis is a disease First, get your bone There arghree sources of
that affects the bones of your density tested at regular calcium.1. There are foods
body. This disease makes the intervals as recommended by  that are rich in calcium such
bones thin where they can break Your doctor, usually every two  as dairy, some vegetables and
easily. Any kind of fracture can o three years. There are many fish. 2. Foods where calcium
limit your activity. Osteoporosis  tests out there, but the most has been added, such as in

usually affects older common test used for repeat  juices, cereal, and breads.
individuals, especially women.  testing is the duatnergy x 3. Then, there are calcium
This is because as women hit ray absorptiometry, or DXA. supplements.
menopause, the decrease in Second medications can You need vitamin D to
estrogen causes arise in cells  help in promoting stronger help absorb the calcium that
that break down bone. bones. Some slow downthe  you take. If you are under age
Unfortunately, this bone loss bone loss while others form 50, you need 40800 IU of
occurs faster than bone new bone. [It®6s vitamin D daily, according to
formation. This decrease in work with your doctor on a the NOF. If you are over 50,
bcr)lnfldegsnty "’f‘“d tstreng:frhhls management plan. you need 80000 IU. You
what leads to fractures. The i itami
good news is that there are Third, eat smart, get gﬁ&%?,tflfggg:r;gzmm D thru
many things you can do to keep €nough calcium and vitamin |l no
our bones strong. D, and exercise. Calcium is a ’
major player in your body Certain exercise helps to
process, not just keeping your increase bone mass and slow
“ bones strong and hard. If down bone loss, such as
D « thereds not e n cweightbearingand muscle
your body to use for other strengthening exercises. The
ﬁ' ) functions, such as nerve and NOF suggests that you
— muscle health, it will take it exercise 30 minutes of weight

from your bones, which leads  bearing exercise on most days
to less bone density. If you are and try to do strengthening
under age 50, you need 1000  exercises 2 to 3 times a week.

mg of calcium each day on Be sure to talk with your
average, according to the doctor before starting any
National Osteoporosis exercise program.
Foundation (NOF). If you are

For more information, go to

v 4 over 50, then you need_an www.knowmybones.com
“ average of 1200 mg daily. used with permission ﬂ

We celebrated the National Osteoporosis Awareness and
Prevention Month in May.
This year the NOF has a new campaign to celebrate
this awareness, entitled,
Healthy Bones, Build Them for Life
Remember that we need to be aware of this liiehanging disease and be
proactive not only every month, butach and everyday.

INSIDE: Direct Reading - 063
Introduction to Bone Densitometry
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www.resxrn.com under
Classified Ads .
Fax, mail or email ad copy to:
X-Ray News
4721 Trousdale Dr., Suite 120
Nashville TN 37220
Phone: (615) 333 -9600
FAX: (615) 333 -0171
email: xrn@resxrn.com
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Contact Ann for details
at ann@resxrn.com

FROM THE EDITOR

The Editors would like to thank
everyone for the many wonderf
responses we have had. This
confirms to us that our efforts &
well-received and worthwhile.
Our objective in publishing
X-Ray Newsgovers several
areas:

0 Itis a way to provide the
required continuing education
credits.

d Itis a way to communicate
updated information on new or
proposed legislation, changes
rules , and state news in gener
0 Itis a way to help build a
better understanding of the mo
basic principles of radiography
and patient care.

0 Itis a way to share tips that
can be put to immediate use in
the workroom for improvement
0 And it is ouroverall objective
to increase awareness and
understanding of the potential
hazards of radiation, the
importance of quality
radiographs, and the necessity
staff and patient protection
during radiography.

We encourage everyone to sha
their thoughts, ideas, and
opinions All Letters to the
Editor will be considered for
print.

Sincerely,

Phyllis Gregg, Editor
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TEST YOUR KNOWLEDGE

1. Which carpal bone articulates with the
radius?

a. trapazoid

b. capitate

c. hamate

d. scaphoid

2. Which of the following is the largest
tarsal bone?

a. calcaneous

b. talus

c. nhavicular

d. cuboid

3. What is an abnormally increased
convexity of the thoracic spine termed?
a. lordosis
b. kyphosis
c. scoliosis
d. scoliokyphosis

4. Which bone articulates with the
acetabulum to form the hip joint?
a. humerus
b. radius
c. femur
d. tibia

ANSWERS TO
TEST YOUR KNOWLEDGE

inwsy - 2y

sisoydy - g ¢

shosuejed - e ‘¢

pioydess - p T

Forgiveness is the scent that
the rose leaves on the heel
that crushes it.

Author unknown

DID You KNOW?

b That the Centers for Disease Control
and Prevention estimates that smoking -
related illnesses cost Americans more than
$193 billion each year in lost productivity
and health care expenditures.

b That a third of diabetics may be
undiagnosed.

b That it takes an interaction of 72
different muscles to produce human
speech.

b That humans breath in air, use the
oxygen, then release carbon dioxide.
Plants do the opposite, they breath in
carbon dioxide and release oxygen.

b That most of the adult skeleton is
replaced about every 10 years.

b That smoking adds approximately 288
mrem of additional natural background
radiation to the smoker, and almost that
much to those getting second -hand smoke.
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FUN TIME!
The words used in this word search
puzzle are taken frodR-063
Introduction to Bone Densitometry
contained in this issue. Words may re
normally, from right to left, bottom to
top, top to bottom, or on any diagonal
Solution is on page 2.

bone

density

densitometry

measurement

mass

mineral

bmc

bmd

dxa

kedge

dual energy

photon

radiography

remodeling

formation

resorption

pagets

osteopenia

osteoporosis

calcium

antiresorptives

osteoclasts

osteoblasts

risk

disease
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Note: XRay News subscribers can receive Continuing Education credits through Direct Readings in
X-Ray News. If you angot a current subscribeto X-Ray News, you may use the Direct Reading in this fesue
Continuing Education creditsy subscribing on page3. We will immediately send you an Answer Sheet.

To receive 2 credits for this Continuing Education Direct Reading, read this article, read the Post-Test questions on
pages 20-21, read the Answer Sheet Instructions on page 19, answer the questions on the Answer Sheet Insert,
then mail the Answer Sheetto X -Ray News.

Current and past issues of-Ray Newgan be read or downloaded from our website at www.resxrn.com
Click on link for X-Ray News Articles

Direct Reading DR-063

Introduction to Bone Densitometry
by Phyllis Gregg, R.T. (R) (ARRT) and Jean M. Fisher, LPN, MXT, CDT, ISCD

Most of the people in the United States have more health problems today than any time in history. The expendituredi@ Healthc
costs in the U.S. in 2008 was $2Zlion . And that was two years ago!

As shown in the figure below, hospital care and physician/clinical services combined account for just over half (52%) of the
nationés health expendit urcleamicdisdaged. 75% of this 52% is s|lpent

Hospital care

Govt. public  Investment oA
H . health activities %
National Health Expenditures, 2008 rregn /
Administration—
%
Other retail
products ——
3% /
Rx drugs |
0% |
Home health > e
% S

JN /
Nursing home | -~
Dental M0

4% Other Physician/clinical
professional services
services 21%

Total = $2.3 Trillion

Source: Centers for Medicare and Medicaid Services, Office of the Actuary, National Health Statistics

You will notice that there are not many dollars attributeBrievention Trying to stay current on the medical issues that alreafly
affect us seems like a full time job, and it seems almost impossible to keep up with other issues that we are, ortmigthfdre, &
If we can prevent health problems, we can save untold dollars, pain and suffering, and possibly our lives.

Our best and most simple effort to stay as healthy as possible is to be aware of the foods wsoeadegetcise each day, and
avoid or reduce unhealthy habits. Eating right for our health does not mean giving up the enjoyment of eating. For instanc
choosing fruit instead of pie, or water instead of soda alone can make an unbelievable difference.

Eating a burger and fries occasionally is okadyaving it every day is not. Walking around the neighborhood allows yolkttint3
or meet for the first time, your neighbaraot to mention getting your overweight dog some exercise, too. If you smoke afpadk
cigarettes a day, cut down to ehalf pack. If you have three alcoholic drinks every night, cut down to one and sip it oveyea |
period. Once you start making these changes, a little at a time, you will find that you actually prefer the foods #dpgejutd be
good for your health, and that your body longs for exercise, no matter how little that might be. And, you will expetiéeekniys
better in general when you reduce the amount of nicotine and alcohol you put in your body. A fringe benefit is that theumopey
savejust by cutting backn fast foods, cigarettes, and excessive alcohol will pay¥erynice vacation.

And you deserve it for making the changes!

One reason we are unsuccessful in making changes is that we imagine trying toecleayttdngall at once, and that is not
possiblei so why try. The cost and effort of prevention is far less than treatment, plus you can increase the qualitifefipaur |
possibly your life span.

This article discusses one disease that we can definitely make a difference in preventing or lessening the severdy of, if we
experience it. Learn what you can, do what you can, and have a better life.
As someone said, the Grand Canyon was not made in one day. A very helpful gDaiensdt f ai | t o do s|lomet
you canodét do it all

D

(Continued on pagB)
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Bone Densitometry

The field of Bone Densitometry (BD) has grown rapidly, particularly in the past twenty years. Many techniques are nde gvailab

from which physicians may choose. Although the clinical application of these technologies is relatively recent, the history
densitometry began over sixty years ago.

Some of the earliest attemptsgoantifybone density utilized plain skeletal radiography. When viewed by the unaided eye,
skeletal radiographs have never been useful for quantifying bone density. Demineralization becomes visually apparent on
25-40% or more of the bone density has been lost.

The first bone densitometry machines used isotopes for the radiation source; now almost all hayesannce to measurete
mineral density (BMD) and bone mineral content (BMC). The radiation levels are lower than convertenaiachines. For
example, manufactures of BD equipment say that a BD scan of the spine delivers only aitaftd (2hventional chestbay.

Bone Mass Measurement Machines vs ConventionalRay

The detector in conventionalray equipment is the image receptor (e film in a screen cassette. The cassette sti@en
either calcium tungstate or ragarth phosphor crystals, which emit light when hit Inays. The light from the screen theteiracts
with the silver halide crystals in the film. There are several types of bone densitometry machines available. Onealyp&) XiAe
has the tube/source under the table, as is found in conventional fluoroscopic equipment. Theiaget@ceptor is aboveeth
table, over the patient. Most of the detectors are made of cadmium tungstate crystals on toptategbto diodes. Thediation
source activates the crystals to produce light, which activates the photo diodes to produce electricity. The imageigaizether

D

plain
y aft

printed, and displayed on a computer screen, showing the measured bone regions. The results/reports print out measurenents,

graphs, and comparisons to a referenced database. The process of bone density imaging is similar to direct digitay (@&d)g
in conventional xay.

Fundamentals of XRay Production

3 Properties of the XRay Beam
1. mA - milli Amperes milli = 1/1000

-Determines thguantity(amount)of radiation produced per time exposed

2. Time (seconds) -Determines how long you produceays for a given exposure
-the unit of time for xray production is 1 second; all time factors are in reference to 1 secd
mAs - milli Ampereseconds = mAs combines mA and Time. mA multiplied by the time of exposure (in sec

is mAs
- Controlling factor for density

3. kV - kiloVolts -kilo = 1000 times
-Determines thenergy (quality)pf the beam of radiation in the exposure
-Controlling factor for contrast on film: how many shades of grayradual blend of grayes.
black white appearance
Bone Densitometry machines use the same exposure factors, but in a differentRaymachines createsagle energy beam
Bone Densitometry DXA machines creatdusal energy beam

Before digital xray equipment, images were created by using cassettes with intensifying screens and ity there ian
x-ray tube (source of radiatioapovethe patient. The image receptor (lRhe filmi is underthe patient. An exposure was madg
the patient, then the exposed film with the latent image had to be processed in chemicals. Finally, there was a filsibeth a
image. If anyone needed to see the images, copies had to be made. And there was all that filing, taking massive standge
requiring much labor.

The digitalfilmlessimaging methods are:
1. CR: Computed Digital Radiography, aBd DR: Direct Digital Radiography.

CR uses a regularpay machine, but special CR cassettes witligidal screen. The cassette is placedierthe patient.
The screen receives the image. Themidilm, no darkroom andno chemicalsWhen the exposure is made, the CR | «*
cassette is inserted into a CR Reader. This machine pulls the digital screen out, reads it, and stores the digital in
computer. It then exposes the screen to a certain light source to erase the digital information, and puts the scre
into the CR cassette, ready to use again. CR Reader

DR can be utilized with regularray machines, but in this case, theradscassetteThe digital image receptor is built imder
the xray table. The exposure is madiesctly onto the buikin digital IR, and the digital information is sent
directly to the computer. Ready for the next patient!

In Bone Densitometry, DR uses a digital image recegltorethe patient, with the-xay sourcébelowthe table.
This arrangement is like theray fluoroscopic machines. Bone Density scan machines have always been di |,
The sources of radiation and the image receptors in BD machines are posipposidefrom x-ray machines.

(Continued on pagé)
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(Continued from pagb)

PACS: Picture Archiving and Communications Systems. This is the storage system for digital images. The current images
usually stored at the facilitgnd off-site for backup. The dated images are archived off site, with easy retrieval. The images ¢
sent to a referring physician next door, to a radiologist across town, or to an office across thaljlefth the push of aldtton!

Bone Mass Measurement Technologies

In the early stages of the disease, osteoporosis can be difficult to detect. There are several types of bone mass mtasurg
are quick, painless, and namvasive.
DXA - the Gold Standard

DXA (dualenergy xray absorptiometry) is a 6 second terhthute procedure that measures bone mass, an indicator of bon
strength, atentral/axialor peripheral/appendiculasites. It is one of the most widely used bone mass measurebiéii) (

are
an be

ement

1%

technologies available. DXA provides projectional images to obtain BMD & BMC measurements. The conventional approgch to

producing images on film utilizesrays of a single energy (single kV level). The deakrgy machines have two energy levels
the low level is 4570 kV and the high level is 16040 kV. The image is digitized, subtracting the hegtergy picture from thiew
energy picture, removing soft tissue and leaving only bone images. Generally, the DXA is used toadahstteleton at the hip
and/or spine, the two most common sites of osteoporotic fractures.

Peripheral DXA

pDXA (peripheral duaknergy xray absorptiometry) is the latest technology to measure bone nEeiphieral/appendiculasites,
forearm, heel and finger. These machines are smaller, compact, portable, and cost much less than the full size cEh&alane
frequently used for screening, but not recommended for monitoring rate of change from serial scans.

Cone Beam Geometry

Used to acquire data from an entire area at one time. Some pDXA systems use the cone beam method to visualize an arg¢a withol

mechanically scanning the area.
SXA and SPA

SXA(singldg energy Xray absorptiometry) is a microcomputeontrolled mobile device that usually measures bone mass|i

the heel or wrist. SXA uses a singdaergy level and usually pencil beam technology.

SPAS Single Photon Absorptiometry was the first commercially available bone densitometer. It involves the same bas
principles as SXA but utilized radioisotopes for its photon source instead afsgrspurce. Newer technology has replaced
use of both SXA and SPA.

DPA Dual Photon Absorptiometry is similar to SPA, but with deaérgy. DPA was the first machine to assess total body min
and body composition using ac8mpartment model of bone mass, lean mass and fat mass. SPA and DPA isit@pasource
has almost completely been replaced with SXA and DXA, which ugaansource.

RA or Radiogrammetry (radiographic absorptiometry) uses staneay equipment and a specializeday analysis technique to
calculate bone mass at the fingers. The test takes approximately 10 minutes. The specajizexdlysis technique puts
calibration wedges on the cassette with the hand, then an exposure is made. The image is digitized and special saféstre
absorption and determines a bone density factor by measuring cortical thickness.

QCT (Quantitative Computed Tomography) uses a conventional CT scanner with the addition of a bone density standard
computer software to measure trabecular bone independent of cortical shell and osteophytes of the spine. The QCT provi
sectional images to obtain volumetric measurements in mglcgicn?.

Some manufacturers show reportgiont, while othersreport inmg/cn®. The ARRT subscribes wcnt.

pQCT (Peripheral Quantitative Computed Tomography) is becoming more widely available. These are dedicated CT units
used primarily for the measurement of bone density in the peripheral sites, such as the forearm.

QUS (Quantitative Ultrasound) is a recently developed, radidtiea technique that measures bone mass and strength, and a
bone microarchitecture. It detects the transmission offiggfluency sound waves through or across bone, which is slower tthr
osteoporotic bone. QUS measures broadband ultrasound attenuation (BUA) and the speed of sound (SOS) in bone.

Pencil Beam vs. Fan Beam

The first machines introduced specifically for detecting bone mass made use chpantiscanning technology and a single
detector. The detectors in some pencil beam machines utilize crystals with photo multiplier tubes, similar to that 3ed in A
(Automatic Exposure Controlsalso called photo timers) in conventionatay equipment.

The pencil beamis accomplished by having a small circular pinhole at the source, restricting the beam to what we might
to the central ray in conventional equipment. A single detector receives the pencil beam.

Soon came thtan-beamwith a highdensity array of detectors. The famam provided faster scanning time with better resoly

ic
the

pral

analy
special
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that are

bsesses
bug

compare

tion

images. The faishaped xay beam releases morgays per unit of time (several pencil beams in a large array). The fan bean is

more comparable to the shape of a conventiomalxbeam, but only in one direction. It resembles an operupldand fan. lis
accomplished by using a slit shape in the collimator instead of a circular pinhole. The slit allows the beam to cohrenooitan
typical divergent pattern and is received by mdétectors.

(Continued on pag@é)
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Narrow Angle Fan Beam
The data is acquired utilizing a narrow fan beam traveling in a rectilinear overlapping fashion. This combines thethest of
pencil and fan beam.
Cone Beam
This method is referred to as Cone Beam becausetgsxbegin as a tight beam at the source, and expands in a conessiha
moves away.

The multidetectoDXA systems are equipped with a single and dual eAengging mode. The operator can go into the singl
energy mode and produce a PA or lateral projection image of the spine, much like a conventipmahghine.

The image is digitizednd can be used as a screening tool to detect vertebral deformities. Thistdeptace conventional
radiography. The machine can then perform a bone densitometry test using the standard dus¢@meairgy mode.

Single vs Dual Energy Absorptiometry
Single Energy Absorptiometry

bo

pe a

1]

A single energy photon beam is passed through bone and soft tissue. The amount of mineral in the path traversed Hy the be

is quantified, based on the difference between the beam intensity before and after passage through the region of inte
Dual Energy Absorptiometry

A dual energy beam with low level 45 to 70 kV and high level 100 to 140 kV is passed through a region of the body
containing both bone and soft tissue; attenuation of the beam will occur at both energy peaks. The image is digitized,
through a subtraction technique based on the different attenuation characteristics of soft tissue and bone, we cagessfe
only soft tissue or only bone images.

Below are three images fromraying a chest. This can provide an example of dual energy and subtracting out certain tissue
Standard Image Image of Soft Tissue Only Image of Bone Only
— - p—— -—— = o

In the United States, the major manufacturers of-daalgy xray absorptiometers have chosen to use different methods to
produce two xray energies.

GE/Lunar and Norland/Cooper Surgicalilize a constant generator akedge filtrationto produce anxay beam with a specifi
energy range, which is just above thabsorption edgef the tissue in question. The photons are maximally attenuated at thig
energy level separating the bone from soft tissue in a quantifiable fashion.

Hologic utilizes anenergy/voltage switchingenerator (74140 kV) to produce the two photon energies necessary to distingu
bone from soft tissue.

Radiation Doses

est.

and
an ima

)

sh

Manufacturers of bone densitometry equipment publish lower levels of radiation than conventaynagxipment. Bone
densitometry scanning produces less radiation to the patient than conventiapaiguipment because the source is autombtic

restricted to an extremely small field size. The beam then moves as it scans, instead of concentrating in one partbrEhbatetec
receive the image information are much more sensitive to radiation than conventional film/screen detectors. The result is low

radiation levels.

The radiation level output can vary, depending on the machine used. Some bone densitometry manufacturers claimsth
getting a proximal femur and PA and lateral spine scanbined might receive no more radiation than aboué dayof natural
background radiation. Theveragetotal annualbackground radiation is estimated to be about 366 ndredepending on altitude
and other factors. Other manufacturers claim that a BD scan of the spine exposes the patient to about 1/20th theatadiatio
results from a routine-ray of the chest.

The units for measuring radiation exposures from conventiore ®quipment are Roentgen, rad, Gray, rem, and Sievert.
Roentgen, rad, and rem are traditional units; Gray and Sievert are Sl units.

* Roentgen (R) measures ionization of air
* rad (r) or Gray (Gy) is theadiationabsorbeddose (100 rad = 1 Gy )
+ rem (r) or Sievert (Sv) is theadiationequivalent inman, or biological effect of the absorbed dose (100 rem = 1Sv)

t a patie

Nt

(Continued on pag8)
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Rem is the primary unit used to measure personnel monitoring devices (film badges, etc.). The exppsures

so low, or expected to be, that the readings are measumatiiiem (mrem), which is 1/1000th of a rem.
Some bone densitometry exposures are so low, that they are meagiBed imicro Sievert or onamillionth

of a Sievert. We can see from these numbers that bone densitometry exposure levels are certainly loyer tha

exposures from conventionalray machines.

Conversions: kilo (k) = 1000 times, or 1000;»0 1 kV = 1000 volts
milli (m) = onethousanth of, or 1/1000 so, 1000 mrem = 1 rem
micro () = 1 millionth of, or 1/1000000; so, 1,000,0Q0B6v = 1 Sv
100 mrem = 1mSv = 1000 pSv
mrem + 100 = mSv; mSv x 1000 = uSv

To put this in perspective, the following chart shows some doses using conventional equipment, bohe

densitometry equipment, as well as other sources of radiation. It shows exposure levels from various

exams

and various sources of radiation. We have compared measurements using traditional units, as well a$ the

Standard International System of Units (SI) being used now.

Exposure / Exam |mrem |mSv  |uSv

Exposure / Exam mrem mSv JuSv Dental Bite Wing [300 |3 3000
Natural Background: 300 3 3000
Cosmic 28, Terrestrial 32, SPA of forearm |1 0.001 |1
Radon 200, Internal 40 -

DXA of hip 1 0.001 |1
Man-Made: 66 .66 [660 (proximal femur)

Diagnostic- 39, Nuclear14,
Consumer Productsll, Other 2

Total Background 366 3.66 {3660 QCT 6 0.06 |60

DXA of L. Spine |3 0.003 |3

(Smokers add 288 mrem = 654) PA Chest XRay |15 .15 150

AP Lumbar Spine |350 3.5 3500

Extremity 10 0.1 100

Our goal is always to producedagnostic examwvith theleast amount of radiatioto the patient, the
operator, and all others in the vicinity. This is achieved by
e using proper safety procedures
getting patient history
properly instructing the patient
removing all items from AOI
exercise proper operation of equipment
to avoid repeats

This concept is called AL AR A, for ALow AsReasonablyAchievable.

All machines producing ionizing radiation must be registered with the Division of Radiological Health,
means Bone Densitometry equipment, as well as conventiaaglmachines. Manufacturers of bone

densitometry equipment claim that exposure doses are so low that protective shielding is not required.

Requirements for protective shielding and personnel monitoring devices vary by state.

It needs to be noted that bone densitometry is a tool to be used as part of the health care environmg
cannot replace conventionaray equipment or otherpay imaging modality diagnostic tools, nor is it
intended to.

(Continued on pag®)
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Bone Basics
To understand bone loss diseases it is important to understand how bones grow and change. Contrary to popular belatf
a lifeless structure, but is a living, growing tissue.

bone is

The functions of the skeleton are to support and shape the body; to provide movement; blood cell formation; protectcorgans; a

store minerals

The bones of our skeleton are made up of an outer shedriéal, or dense bone that encases an internal honeyigenbtructure
of cancellouspr trabecularbone. The skeleton is composed of about 80% cortical bone and about 20% trabecular bone.

The difference between these sites is the relative percentage of cortical ang*

trabecular bone found at the site. Trabecular bone has a higher metabolic rg% X - ;

greater bone turnover, than cortical bone. That is why in densitometry, we te Bone % at Various Skeletal Sites -

monitor sites that are predominately trabecular. These sites tend to reflect th Site %Trabecular %Cortical

greatest BMD changes from disease processes or treatment intervention. T PA spine 66 34

are some diseases, such as hyperparathyroidism, that may cause deminera Femoral neck 25 75

at predominantlgortical sites, such as the middius. A person with Echetic e Y

hyperparathyroidism is best examined in a kightical area. Currently, the ST 9 >

best site for this scan is the forearm. 5 =
Phalanges 40 60
Total body 20 80

Bone is Living Growing Tissue

=809
OUTER SHELL = 80% Femur

Cortical or compact bone
ARTICULAR

lNSlDE = 200/0 CANCELLOUS
Honeycomb -like structure =D BONE
cancellous or trabecular bone \ AN

’r i
! ARTICULAR
) LcARTILAGES
cANCELLOUs | CORTEX MEDULLA
BONE

Bone is formed by producing a protein framework (mostly collagen) that hardens when calcium and phosphorous are dep
it Bone str engt h depends on this mineral deposi ti oen.
amount of bon¢issueyou have is callebone masswhile bone densityefers to how tightly it is packed.

Throughout life, bone constantly is renewed with old bone being removed and new bone being formed. This procesmise(
remodeling Bone remodeling consists o distinct stagesoneresorptionand bondormation Duringresorption osteoclast
cells break down bone, creating small cavities. This is followed by feomation in which bone building cells calleabteoblasts
fill the cavities with new bone. A number of factors affect the b@meodeling rate, including hormones, calcium, and exerdise

the bone removed by resorption is completely replaced, bone strength is maintagsteloorosistoo much bone is removed, t¢po

little bone is formed, or a combination of both occurs. This leads to a loss in the amount and strength of bone.

Think of bone as a bank account where glepositandwithdrawbone tissue. During childhood, adolescence, and early
adulthood, new bone is added to the skeleton faster than old bone is removed. As a result, the skeleton grows, amngone

Dsited or
Ab oL

alled

5 bec

larger, denser, and strongBeak bone masslefined as the maximum bone density and strength a person can attain, is reached

between 20 and 30 years of age. After age 30, bone removal begins to overtake bone replacement in men and women al
withdrawals exceed deposits in the bone bank. When bone removal occurs too quickly or replacement too slowly, the ben
fragile, placing the individual at risk for developing osteoporosis.

At menopausewhich usually occurs between ages 45 and 55, women begin to lose bone tissue rapidly. At this stage of |
loss in women greatly exceeds that of men. The rapid loss of bone after

menopause is due to the sharp decline in ovarian production of estroge Normal Bone OsteoporoticBone
hormone that has a protective effect on bone. After age 65, women and

tend to lose bone mass at the same rate. Although men do not experier R

change similar to menopause, decreases in the production of the male w4

hormone, testosterone, occur in some men and can lead to reduced bo ﬁ. 9

and fractures. T

Many factors influence the normal growth, development, and maintenance of bone. While it is natural to lose some bone
age, it is not natural to develop osteoporosis, experience painful fractures, or lose significant amounts of heightuflifegughg
from early childhood to old age, women, men, and children must do everything possible to promote bone health. A hdalth
will stand up for you all your life.

(Continued on pag&0)
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Osteorefers to bone

Porosisrefers to intracortical bone resorption
Osteoclastaire cells that break down bone: boasorption
Osteoblastsaire cells that build bon& boneformation

X-Ray News, Vol. 16No.2

Panel 1:

How Normal Bone Regenerates

Bone is constantly being rebuilor remodeled
throughout life in a process wheskl bone tissue is
broken down oresorbedby cells calledbsteoclasts
and replaced with new bone tissue by cells called
osteoblastsin healthy young adults, the overall rate
of remodeling is usually in balance, so that the
amount of bone lost is about equal to the amount
that is replaced. This is called thescorefor the
standard comparison on BD scans.

o Osteoclasts b break down and
remove bone cells
/d OsteoClasts = bone Chewers

Healthy bone is maintained by
normal remodeling

7 B
! > W

-
i o R

Osteoclasts resorb bone

Osteoblasts enter cavity and build
new bone

Amount of bone formed is equal to bone
resorbed, so that bone mass/strength is
maintained.

Panel 2:

How Bone Weakens in Disease Process

With osteoporosis, there is an imbalance in the

b o d y 6 gebdilding &/cle. More bone is

broken down than is replaced, causing bone loss
to occur and bones to weaken. In women after
menopause, this is caused by a drop in the level
of estrogen. A progressive decrease in bone
masswhich is closely related to bone strength
also occurs, weakening bones and increasing risk
of fracture.

Osteoblasts b builds bone cells
OsteoBlasts = bone Builders

Osteoporosis weakens bone

I o
Osteoclasts attach to bone surface

Osteoclasts resorb more bone and

leave a deeper resorption cavity.

Osteoblasts build less bone than
was resorbed.

: - . a
l....«-‘i-v‘ ‘u"-‘Nv-"lg p—

Bone resorption exceeds bone formation, leading
to a progressive decline in bone mass, weakening
bones and increasing risk of fractures.

(Continued on pag#l)
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Bone Diseases
Osteoporosis

Description
Osteoporosis t he most common bone disease, is a progressive

bones becoming weaker. Bone loss occurs slowly over time without symptoms, until a bone breaks.

Classification:
1. Primaryd refers to conditions of low bone mass attributed to menopaype:| or aging:Type Il
2. Secondary refers to conditions of low bone mass attributed to identifiable factors other than menopause or aging

Facts and Figures
. Osteoporosis is a major public health threat for 44 million Americans, 80% of whom are women.
In the U.S. today, 10 million Americans over the age of 50 already have osteoporosis, and 34 million more have
osteopenialow bone mass, placing them at increased risk for this disease.
. One out of every two women and one in four men over 50 will have an osteopetases fracture in their lifetime.
- In women, lifetime risk of hip fracture is greater than the risk of breast, endometrial, and ovariarccarired
- In men, lifetime risk of hip fracture is greater than the risk of prostate cancer.

operative complications within one year.

As of 2009, the total annual bill for osteoporotic fractures alone is estimated to ba&li®B80 Compare this to the 2005
figure of $19 billion!

Osteoporosis can strike at any age.

Risk Factors
Factors You CannotChange(unmodifiable or nonmodifiable)

bone rapidly after menopause. In addition, women live longer than men, and therefore, have more years at risk.

Age The longer you live, the greater the likelihood of developing osteoporosis. Although all of us lose some bone aseve
amount and rate of loss varies widely in different individuals. It is not true that every older person gets osteopdtesig)iber
increases from about 15% of women in their 506s to 5009

vertebral fractures tend to have lower bone mass.
Body sizeSmaltboned, thin women and men are at more risk than largehdrigd persons, but being heavy is no guaranteg
you will not get osteoporosis.
Ethnicity. Caucasians and Asians are at significantly higher risk of developing osteoporosis than individuals of African hg

osteoporosis.
Factors You Can Change(modifiable)
Hormone Levelstn women, the sex hormone, estrogen, protects against bone loss. Early menopause, occurring naturall

surgically can increase a womano6s | ikelihood of dergbeuto
whether bone health is being affected. In men, the sex hormone, testosterone, protects against bone loss.

such as protein, fiber, and sodium can decrease calcium absorption.

Exercise:lt is important to maintain a physically active lifestyle throughout life. Individuals who are inactive, immobilized,
bedridden for a long time are at high risk for osteoporosis. Just as muscle gets stronger and bigger the more younase it, 4
becomes stronger and denser when you place demands on it. Thus, lack of exercise, particularly as you get older, ety cd
lower bone mass.
Lifestyle Choices

Smoking:This habit is bad for your bones, as well as your heart and lungs. Women who smoke have lower levels of estr
compared to nonsmokers and may go through menopause earlier. It also affects the male hormone, testosterone.

Alcohol: Regular consumption of2 ounces a day of alcohol may be damaging to the skeleton, even in young women ang
Those who drink heavily are more prone to bone loss and fractures, because of poor anttitioreased risk of falling.

(Continued on pag#&?)

building cycle, which results in loss of bone and microarchitectural deterioration. Osteoporosis is characterized byrt@ashone
which results in weak bones that are prone to fracture. Bone mass is closely related to bone strength: the greateasigetmng m
stronger the bones and the less likely they are to fracture. Osteoporosis is called the silent disease, because ywyaannot fe

Family history Susceptibility to osteoporosis is, in part, due to heredity. Young women whose mothers or fathers have had

- More than 2 million American men suffer from osteoporosis, and millions more are at risk. Each year, 80,000 mep suffer
hip fracture and onthird of these men die within a year. Twenty percent of the female hip fractures will die frem past

Gender Women are more likely to develop osteoporosis than men because they have lighter, thinner bones to begin with, and lo

age, th

of

that

ritage.

While the risk for fracture is lower for African American and Hispanic women, significant numbers of these women do devg¢lop

or
ping

Diet: Inadequate calcium and vitamin D intake may be harmful to bone health, while excessive consumption of other nutrients
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Other Influencing factors

Certain medications: The loftgrm use ofjlucocorticoidscan lead to loss of bone density and fractures. Other forms of druf
therapy that may cause bone loss include-kemm treatment with certain argeizure drugs; excessive use of alumirzontainng
antacids; certain cancer treatments; and excessive thyroid hormone.
Medical Conditions

Hyperthyroidism This is a condition, in which én overactive thyroid gland produces too much thyroid hormone, causing weaknes:
of muscles and loss of bone. The same result can occur|if a person is given too much thyroid hormone as a replaceméeit|for an
active thyroid gland, or as a suppressive therapy to treat ?n enlarged thyroid. Therefore, it is important to treadldjperthyr
promptly and to monitor thyroid function regularly.

HyperparathyroidismThis is a condition in which the parathyroid glands produce too much parathyroid hdiiidie resulting
in excessive bone resorption amgbercalcemiaincreased blood calcium level; easily detected by a laboratory blood test.

Transplantation People who have an organ transplant may develop osteoporosis as a result of immunosuppressive medjcations
used to support the transplant. These medications often are used in conjunction with glucocorticoids.

Chronic diseasedPeople with chronic kidney, lung, and gastrointestinal disorders have an increased risk for developing
osteoporosis. This risk may be due to calcium malabsorption, disturbances of calcium metabolism, or medications used ir] the
treatment of these disorders.

Prevention
The most important way to prevent osteoporosis is to build and keep bone mass. This should begin in childhood and cdntinue
throughout life.

Building and Maintaining
Building a strong skeleton during childhood, adolescence, and young adulthood may help you avoid osteoporosis later i life.
Regular physical exercise, adequate calcium, and good general nutrition are important. Once peak mass is reached #Awgen age:
and 30, healthy individuals are not likely to lose much bone over the next 20 years. Healthy lifestyle choices, including
weightbearing exercise, proper nutrition, and avoidance of smoking and excessive alcohol, are essential during the edult years
maintain a strong skeleton

Preventing Bone Loss Later in Life
Bone | oss may begin as early as the 306s and 406s ,take |s 0 me
medications that cause bone loss, or have other risk factors.

Bone loss is most rapid during the first few years after menopause, but persists throughout the postmenopausal yearse Menopa
is still considered the single most important risk factor for osteoporosis. Estrogen replacement BiRTapgd hormone
replacement therapyiRT) taken during and following menopause can slow the rapid loss of bone associated with menopatise.

Preventive Measures:
.+ Balanced diet and good nutrition promote health and prevent illnesses.
- Weightbearing exercise promotes bone mass and preserves bone strength.
+ Adequate Vitamin D helps your body use and absorb calcium. Fortified foods, egg yolikstsaliish, liver, and sunlight
are natural sources of vitamin D. Vitamin D is formed naturally in the body fifteen minutes after exposure to sunlight; this
is often adequate for the body to manufacture and store vitamin D. Experts recommend a daily intake of betweer
400-800 IU of Vitamin D.
- ERT/HRT replacement therapy, when indicated, can help prevent bone loss after menopause.
Avoidance of harmful habits:
0 Smoking
o Excessive alcohol
0 Excessive caffeine and sodas
o0 Extreme intake of aluminum antacids (such as the amounts found in MylantaBfeptd, and Maalox.
Aluminum will compete with calcium for bone intake.
o0 Excessive use of H2 antagonists (Pepcid, Zantac, Tagamet), PPIs (Prevacid, Nexium, Aciphex, Protonix)} and
OTC antacids (Prilosec, Mylanta, Maalox) can lead to or cause hypochlorhydria or achlorhydria.

Adequate calcium is particularly important for bone. It is also needed for your heart, muscles, and nerves to functipn
properly. If the amount of calcium in your bloodstream drops below normal, calcium will be taken from the bones.
Recommended dosages of calcium are listed below. However, take no more than 500mg at a time, since this is apout all 1
body can absorb at one time.

(Continued on pag&3)
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Calcium Carbonate vs Calcium Citrate
Carbonateproducts require gastric acid for absorption, and some examples are Caltrate, Oscal, Viactive, Tums, and Rol
Citrate products are water soluble; one example is Citrical.
Note: persons taking PPIs (proton pump inhibitors) should choose calcium supplements from citdateproducts.

Recommended Calcium intakes (mg/dayational institutes of Health
Children and young adults {224 years) 1200mg/ day
Men (251 65 years) 1000mg/day
Women (24i menopause) 1200mg/day
Postmenopausal women on Estrogen 1000mg/day
Postmenopausal womewot on estrogen 1500mg/day
Men and women (age 65 and older) 1500mg/day

Some Sources of Calcium

pairy Dried beans, cooked /2 cup 26
S e s i gy 10 g
ow fat cottage cheese 1 cup mg ' '
Plain yogurt 8o0z. 415mg ggﬁ;ﬁ? (Black Strap) i L%S(’jp lgg Qg
Mai Raisins 1/4 cup 22mg
Xmo[riglsry 1 oz 66 mg Peanut bu_tter 2tbs. 18mg
Bread, wholewheat 1slice 25mg Salmon, p(ljnk_ hb 3oz. 167mg
Broccoli, raw 1 spear 72mg s (g{:mne with bones) 3 37
Broccoli, cooked 1/2 cup 68mg a(rAtIIrzl;ﬁic with bones) 0z. mg
Carrots, raw 1med. 27mg ’
Collards, cooked 1/2 cup 168mg _Sl_pln_lallch, cooked i/Z Cgp gg mg
Dates, chopped 1/4 cup 26mg ortilla, corn med. mg

Turnip greens, cooked 1/2 cup 134 mg

Steps To Help Slow Bone Loss

There are several stepgecan take to help slow bone loss:

0 Eat a balanced diet that includes adequate dietary calcium, although calcium does not completely prevent bone loss
associated with osteoporosis.

8 Engage in regular weigliitearing exercise, which can help preserve bone strength. Men and women should consult the
doctors before beginning any exercise program.

8 Stop smoking and reduce the use of alcobetause both are associated with an increased risk of osteoporosis.

o If you are diagnosed with osteoporosis, talk with your physician about available treatments

Detecting and Diagnosing

It is not possible to learn how strong or weak your bones are from a blood test or a risk factor questionnaire. Thaatest a
way to determine if you have osteoporosis is to measure your bone dertsitye Anineral density (BMDQgst can measure the
amount of bone in different parts of the skeleton and can predict the risk of future fractures. It can also assedshihieerate o
density change with repeated measurements, and monitor the effectiveness of treatment.

There are several methods and types of equipment that measure bone density. All of these techniques anempainksge
ways of detecting low bone density and diagnosing osteoporosis with very low radiation exposure.

Currently, BMD testing is not used as a screening tool. However, your physician may recommend a BMD test if you hay|
more risk factors.

Measurement Reporting Measurement Diagnosis Criteria

T-score (young adult matched) World Health Organization (WHO) Criteria
The standard deviation (SD) above or below T-scores (Peak BMD/young adult)
the mean ak bone m for a health

(S (o= EEPETTEES i@ 4a S Normal = - 1.0 SD and above
young adult reference population y -

Osteopenia = -1.1SDtoi 2.5SD

Z-SCOre (age matched) Osteoporosis = - 2.5 SD and below
The standard deviation above or below Severe Osteoporosis = - 2.5 SD and below with
the mean for a healthy age-matched one or more fractures

reference population

Most clinically relevant value

(Continued on pag&4)
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Treatment

The mainstays of a treatment program are calcium and vitamin D, safe exercises, and medication to prevent furtheiiaan
surgical procedures are available to reduce severe pain due to vertebral compression fractures and to minimize height log
Kyphoplasty and Vertebroplasty. Kyphoplasty is the much preferred procedure because it is safer, and it actually ok he
the compressed vertebra.

Medications Available
Most medications for osteoporosis argiresorptiveghat work by slowing the action okteoclastsand new bone formation
continues at a greater rate than bone removal. Others work a little differently.

Antiresorptives

Estrogen Approved for the prevention of osteoporosis in postmenopausal women. It has been shown to slow bone loss,
density, and decrease the likelihood of fractures.

Selective Estrogen Receptor Modulat(B&RMs):S E R Made<alleddesigner estrogerar tissuespecific estrogens, and are
estrogerike compounds that do not stimulate growth of breast or uterine tissue, and may protect the bone and heart. Ralq
(Evista®) has been approved for osteoporosis prevention and treatment. For those patients in whom estrogen is contraing
Evista® may be an option.

Calcitonin (Miacalcir®): is approved to treat established osteoporosis. Salmon calcitonin is a synthetic hormone that also
shown to slow bone loss. It has also been reported to provide some pain relief from osteoporotic fractures.

Alendronatg(FosamaX): The first FDA approve®isphosphonatéor prevention and treatment of osteoporosis. Alendronatg
been shown to not only increase hip and spinal bone ma

RisedronatgActonel™): Another bisphosphonate that has been approved for the prevention and treatment of osteoporos
Actonel® is also indicated for the treatment of glucocortisioidd uced Ost eoporosi s and Page

Ibandronate SodiurtBoniva®) 150mg monthly: the first monthly bisphosphonate application; difference is to wait 1 hour td
drink, or recline.

Zoledronic AcidReclast): once a year IV infusion.

* For optimal benefits and minimal side effects, bisphosphonates must be taken properly. They should be taken at |Basounbetfare the first fooq,

beverage, or medication of the day, with 6 to 8 ounces of plain water only; the patient should remain in upright poSionirfotes after taking th
medication. Caution should be used in patients with kidney, gastrointestinal diseases, and hypocalcemia. It has besrtHesadribdications should
stopped after two years.
Anabolic Agent
Teriparatide(Forted), injectable parathyroid hormone (PTH) has been approved for postmenopausal women and men w
osteoporosis who are at high riskstimulates new bone formation on trabecular and cortical surfaces by preferential &imuflg

E loss.
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osteoblasts activity over osteoclasts activity. By contrast, continuous excess of endogenous PTH, as occurs in hypérgparaihyro

may be detrimental to the skeleton, because resorption may be stimulated more than formation. It is not recommendgs fo
with bone metastasis, skeletal malignancies, metabolic bone diseases, Paget's disease, history of skeletal radiaiion thera
pediatrics. Treatment is not recommended beyond two years.

Biochemical Markers

Bone remodeling results in fproducts that are released in to the bloodstream and urine. Thesedogts of bone metabolismea
called biochemical or bone markers. Today, blood and urine tests can detect these markers and provide informatiomiswiu

" patie
DY

t the r

bone removal and formation. These tests appear to identify those who are losing bone at a faster rate than normataghiey qlso

able to determine whether bone is responding to therapy. Bone markers do not detect low bone density and cannot diagr
osteoporosis, so they are not a substitute for BMD testing.

Surgical Procedures
Kyphoplastyis a surgical procedure that involves the insertion of a balloon into the collapsed vertebra through a catheter

needle. The balloon is inflated to open a space in a vertebra, the balloon is pulled out, then a carefully preparedib@ne cenpe

injected into the space. The intended result, in addition to the reduction or elimination of pain and the stabilizatisrtebth, is
the restoration of some or all of the height of the vertebra.

Vertebroplastyis a procedure which stabilizes a crushed vertebraftmcadinjection of a bone cement (different from the

Kyphoplasty bone cement) directly into the vertebra. Its purpose is to eliminate or reduce the pain associated withrghe verfe

fracture. The procedure does not use a balloon to create space and does not rdshatarpréneight and shape.

Living with Osteoporosis

In addition to a specific treatment program, patients with osteoporosis may need to make changes in their lifestylgngelim
hazards, moving safely, strengthening muscles and bones, managing pain and participating in a support group are kiey el
maintaining independence.

Fall Prevention
Preventing falls is especially important for people with osteoporosis. Each year about 1/3 of all persons 65 yearsfatd olg
Three out of four of these falls happen indoors.
Falls may be the result of:
Balance problems s Poor vision
Medication s Chronic illness
Reduced muscle strength Home hazards

(Continued on pag&5)
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A safety checklist to help eliminate hazards may include:
+  Minimize clutter throughout the house

Secure all rugs; avoid using throw rugs that can slip and slide
Remove all loose wires and electrical cords that can cause tripping
Disable the swivel feature on rocker chairs and recliners
Make sure handrails and rugs are secured on staircases
Keep halls, stairs and entries well lighted
Use nightlights in the bedroom and bathrooms
In the bathroom, use grab bars and-skiu tape in the shower/tub
In the kitchen, use neskid rubber mats near the sink and stove
Avoid using slippery waxes; watch out for wet floors; cleanup spills immediately
Wear sturdy, lowheeled, sofsoled shoes; avoid floppy slippers and sandals
Wear a necklace or button that can call for help
Moving Safely

Good posture and proper body mechanics are important throughout life, particularly for those who have osteoporosis. K
how to move, sit, and stand properly can help preserve an active life while avoiding fractures and disability. One bf the mg

nowing
S

important concepts of body mechanics and posture is alignment. Proper alignment of the body puts less stress on the spipe and
insures good posture. A slumped, héavard posture puts harmful stress on the spine, as does bending forward from tloe waist
excessive twisting of the spine. Forward bending when coughing, sneezing, vacuuming, lifting, or reaching up for itgms op hi

shelves should be avoided.

Strengthening Muscles and Bones
Two types of exercises are important for building and maintaining bone mass and densitybe@iigity and resistance exses.

Weightbearing exercises are those in which bones work against gravity. This is any exercise in which feet and legs are bearing

weight. Jogging, walking, stair climbing, and dancing are examples of weighing exercises. Resistance exercises aratiasti
that use muscular strength to improve muscle mass and strengthen bone, and involves weight lifting. Examplesmiet$rad

the use of weight machines. Consulting an exercise specialist or a physical therapist, who can customize a supervisé&d program

recommended.

Strategies for Pain Management
Osteoporotic fractures often cause severe pain that requires strong pain medication. Pain usually lessens over time but
continue long after the fracture has healed. OTC medications, such as aspirin, acetaminophen (Tylenol®), ibuprofenr(Ady

may
I®) o

naproxen (Aleve®) can relieve pain, but it is important to remember that these drugs can have side effects, especikig whén t

high doses for a long time. More potent pain medications are available if indicated, but these can also increasefatiengsk of

Other ways to alleviate pain include ice packs, or heat in the form of hot towels or hot packs. Other techniques usegtoirre
are transcutaneous electric nerve stimulation (TENS), acupuncture, biofeedback and behavior modification. And be sage {
kyphoplasty with your doctor. This procedwléminatespain in most cases.

Support Groups
Studies show that recovery from any injury, including an osteoporotic fracture, is positively affected by a strong stipport

ie
o disc

by

Although some amount of pain, fear, and depression is common following a fracture, the ability to fight negative feelings gnd

maintain a positive attitude can accelerate the recovery process. Support groups provide opportunities to expressl fieelings
and to exchange coping strategies/solutions. To find an osteoporotic support group in your ar880e28319994, go to
www.nof.orgor email your request teequest@nof.org

Paget 6s Disease of Bone
Description

Paget 0 sofliwnhnesseaaisomic bone disorder that may result in fragile, enlarged, and deformed bones in one or mo
of the skeleton. Excessive bone breakdown leads to formation of abnormal bone, which is more likely to fracture. Thesbon
frequently affected include the pelvis, skull, spine, and bones in the thigh and lower leg; however, any bone can be affectg
including even the tiny bones in the middle ear.

Incidence and Prevalence

Pagetds di sease of bone is the second most pr eval eundger
than age 40. Men and women are equal [(goredharf oeecfamdydnemberrhastha
diseasey anges from 10 to 40 percent in different parts of
Cause

The cause of Pagetbés Disease of Bone is unknown, but

which may be present for many years before symptoms appear.

(Continued on pag&6)
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Symptoms and Complications
Bone pain is the most common symptom of Pageto6és Diseas
occur when the skull is affected. Deformities of bone, such as an increase in head size, bowing of a limb, or cuneatpireeof t
may occur in advanced cases. Damage to the cartilage of joints may lead to arthritis. Fractures may occur with moglérate
severely affected weigtitearing bones.
Diagnosis

Paget ds Di sease can bag, bud boaegransare thorersensitive fertsaerning thedentire skeletmeai]
of affected bone. Blood tests can be used to measure the level of alkaline phosphatase, a substance pihad ixesdrfPagetic
bone.

Treatment
The goal of treatment is to control Paget ds Di s e a $ypeofa
medi cation that can control Pagetdés, and has been appr

Bisphosphonates currently available d&tdroante Disodiun{Didronel’)-tablets,Pamidronate DisodiurfAredia®)intravenous,
Alendronate SodiurtFosamaX)-tablets Tiludronate Disodiun{Skelid®)-tablets, andRisedronate Sodiuifictonel®)tablets.
Anot her form of treatment is surgery. Complications of
. Fractures:Surgery may allow fractures to heal in better position.
. Severe degenerative arthritis1 severe disability, when medication and physical therapy are no longer helpful, joint
replacement may be considered.
- Bone deformityCutting and realignment of Pagetic bdosteotomy)may help painful weighbearing joints.

Those affected with Pagetds disease should receive Ilhp
skeleton. Exercise is very important in maintaining skeletal health, maintaining joint mobility, and avoiding weighibgain. S
undue stress on affected bones should be avoided, patients should discuss any exercise program and weight loss phegra
physician before beginning.

Body Composition
Whole Body scarare used to describe the percentages of fat, muscle, and bone in the human
body. Because muscular tissue takes up less space in the body than fat tissue, the body:
composition, as well as weight, determines how lean we appear. People of the same he
weight may look completely different because they have different body composition.

Whole Body
Scan

Measuring body composition can be done in several different ways. The most commo
is by using a set of measurement calipers to measure the thickness of subcutaneous faf
multiple places on the bodsuch as abdominal area, sstapular regions, arms, buttocks, and
thighs. These measurements are used to estimate total body fat with a margin of error of four percent , give or

Body composition measurement with Duala§ AbsorptiometryfDXA) is used increasingly for a variety of
applications, including both clinical and research.

Total body scans using DXA give accurate and precise measurements of bone mineral density (BMD) and b
composition, such as bone mineral content (BMC), bone mineral ddeaittissue mass, fat tissue mass, and perg
(%) fat results.

These measurements are very reproducible, making them great for monitoring nutritional, exercise, training,
phar maceuti cal programs in a patientds 1ife.

Whole body scans for body composition are used in many research programs. There are many different prog
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being conducted that each require the participants to be consistent with their instructions, keep records of whatever th

program is, and return to the research facility for periodic scans, and other exams, tests, and questionnaires. F
programs might be testing changes in body composition comparing the intake of certain foods or medications
doing certain exercises; the role nutrition plays in body composition; and so many more.

Most of the research programs are associated with educational facilities, such as the University of Tennesse
Knoxville and Memphis, Vanderbilt University in Nashville, and Middle Tennessee State University (MTSU) in
Murfreesboro.

(Continued on pag&7)
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(Continued from pag#6)
Summary
Osteoporosis is a progressive bone disease that results in loss of bone. It is sometimes called the Silent
Disease because it occurs slowly over time without any symptoms. Most people do not even realize thegy
have the disease until a bone breaks. This can happen from very simple movements, such as coughinpg,
turning, or falling.

This disease can have a profound impact because it might not be diagnosed until the disease Has
progressed. Some ways a person can be affected are: loss of independence, poor quality of life, ahd
unattractive posture.

There are several risk factors that might cause or contribute to osteoporosis. Some factors are thdse
you cannotchange, such as age, family history, gender, and ethnic background. Peak bone mass |is
reached by age 30. After that, we start losing bone mass. Women are at a higher risk than men becatise
of estrogen deficiencies after menopause, which can cause a faster rate of bone loss. However, it shojld
be stressed that men are not out of the woods. Statistics have shown that 1 out of 4 men over age 50 \vill
have an osteoporosislated fracture in his lifetime. Caucasians and Asians seem to have a higher risk]
of developing osteoporosis.

There are some factors that yeanchange that may affect your risk. Not taking in enough calcium or
vitamin D can affect bone health. We need X0200 mg of calcium per day, on average, to aid in
prevention of bone loss, and 4800 mg of vitamin D to aid in calcium absorption. Lack of exercise
can contribute to low bone mass. Not taking estrogen replenishment after menopause increaseq a
womenoés | ikelihood of developing the disease.
alcohol consumption, and excessive caffeine and soda intake are also damaging to the skeleton. Otler
influences may include chronic diseases, l@rgn steroid use, and excessive thyroid hormone.

Osteoporosis is diagnosed through bone density testing. This is done by several methods that can s¢an
different parts of the body. A scan may be done of the spine, hip, forearm, heel, or finger. In any cas¢
the exam can take from 5 to 20 minutes and is not painful. It does not involve fasting, ingesting
contrasts or dyes, or being stuck by a needle.

If Osteoporosis is diagnosed, there are medications that can be prescribed to treat the disease. Sgme
are given orally in pill form; some are inhaled as a nasal spray; some medications are taken daily, while
others are taken weekly, monthly, or even once a year.

Even though all the medications treat osteoporosis, they are all different in the very specific way the
work. All medications may not have the same side effects; a bad response to ama oaes you will
have the same response to another.

The good thing is that there are a lot of measures you can take to help prevent osteoporosis. Incregse
your calcium and vitamin D intake. I f you donpt
foods are high in calcium, such as orange juice fortified with calcium, green leafy vegetables, sardines
or salmon, or cheese and yogurt. Add calcium supplements in divided doses, keeping in mind that yodir
body can only absorb about 500mg of calcium at a time. If you are a menopausal female, discuss the
benefits of estrogen replacement therapy with your doctor. Decrease your alcohol consumption, caffeirje
and soda intake, and cigarettes. Make it a family project by encouraging your spouse and children {o
participate in factors they can change. Do fun activities together that involve exercise. Plan mealg,
grocery shop, and prepare meals and snacks together.

It is never too early to start preventive measuhdaske it reasonable to achieve Do n 6t s
expecting to quit smoking, quit or reduce al
into thinking you will havetogotoagym8 t i mes a week. I f you don
small changes are easier to make, and a little improvement is better than no improvement.
Eventually, these small changes can lead to bigger changes. The bottom limake td work

for you! W
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INSTRUCTIONS FOR USING THE
ANSWER SHEET INSERT

X-Ray Newss designed for continuing education for Limiteday Certification in Tennessee

X-Ray Newsas an electronic scoring system so that we can score, grade, and record your credits in @
efficient method.

Current subscribers will receive one Answer Sheet inserted in this newgléfteurs did not arrive with you
newsletter, please call (615) 38800 and we will mail onenmediately.)

On Side 1of the Answer Sheet, fill in your name (beginning with ybast name).

On theSubijectline, write in the name of the Direct Reading Artidlgroduction to Bone Densitometry

In the space markddour/Day, print DR-063

In the box headedD.Number, print the numbers of yousocial SecurityNumber, andthen alsofill in the
ovals directly under the numbe(Rlease double check your marks.)

Leave the boxes head@&dst FormandExam Numberblank.

Use answer lines 1 through 28 to answer the-Pest onintroduction to Bone Densitometry
The PosiTestbegins on pag2l.

Do not use Side 2 of the Answer Sheet.

Mark with No.2 pencil onlyCompletelyfill in the oval with a dark mark.
If you erase, do scompletely.

You must mail in your Answer Sheeflhe scannewill not read Fardcopies.

To assure that we record your answers accurately, pieabéhe Answer Sheet t§-Ray News
You may fold the answer sheet lolat not staplet.

Pleasalo not fax your Answer Sheet.

Before mailing your Answer Sheet, make a copy for your files in case it is lost in the mail.

You will need to score 75% or better to receive the approved credit.

You will receive Monthly reports of your credits.

If you do not score a passing grade on this quiz, you will be notifiachmediatelyafter
grading.

DO NOT send in your record of credits when you renew your license. But be prepared to
produce them if you are asked to show documentation of your credits.

fast,

=

SCHEDULE FOR X-RAY NEWS SUMMARY REPORTS

X-Ray Newswill send out MONTHLY Summary Reports Jof

COMMON ERRORS MADE Credits. Answer Sheets are stamped the date we receiveg them.
This establishes the date of your credits. On 1Béh of eac
MARKING ANSWER SHEETS month we will mail a summary of credits earned through th¢ last
1. Notwriting in Social Security number day of the previous month. Check your credits when you regeive
) T . . . your monthly SummaryReport Call us immediately if it appedrs
2. Writing in Social Security number bt we did not receive all that you mailed in.

marking provided blocks.
3. Not writing DR# at top of Answer Sheet.
4. Not filling in the answer blocks completely

5. Not marking answer blockkark enough. If you need a summary report of yoxtRay Newsontinuing

: education credits in between the Monthly Summary Reports
6. Not erasing thoroughly. call X-Ray Newst (615) 33309600and request a special
Summary Report.

Make copies of your Answer Sheets before mailing them.

We also send out an Annual Summary Report each January.
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