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Osteoporosis

Osteoporosis Is the most common
metabolic bone disorder. It has been
defined by the National Institutes of
Health as an age-related disorder
characterized by decreased bone
mass and increased susceptibility to
fractures in the absence of other
recognizable causes of bone loss.



Osteoporosis

Risk factors

may be superimposed upon either involutional or
secondary osteoporosis, including :

Smoking

Alcohol

Poor diet

Lack of exercise

An early menopause
Strong family history
Small frame



Osteoporosis

The normal rate of bone loss is 2% per
year, hence 20-40% of the female
bone mass Is already lost by the age
of 65 years of age, beginning before
the menopause and accelerating
afterwards



Osteoporosis
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Osteoporosis

Bone mass is the major determinant of
bone strength that can be measured
by non-invasive techniques, and
accounts for 75-85% of this parameter



Osteoporosis Measurement

Plain film,
Subjective, Radiogrammetry, Osteogra

SPA —
DPA
DEXA
QCT
US
MRI
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DEXA

DEXA has very high

accuracy
(the difference in the measurement from a known standard)

and

precision
(observed deviation of serial measurements with time)

both short and long term
to within 1% at the hip and spine



DEXA

DEXA Is at present the most precise
measurement of BMD

QCT Is more sensitive to change



DEXA
Interpretation
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Bone Density Clinical Information Sheet

Circle Correct Responses
Name(Label) Sex: M or F
(Premenopausal)

F (Perimenopausal)

Find out as much

(Postmenopausal)

relevant information

On Hormone Replacement Therapy? N Y
On other treatment for osteoporosis? N Y  Seeover
Previous Surgery: Spine? N Y right .
1 b | Hips? N Y which?
aS p OSS I e Uterus/Ovaries? I\ ' left -
Known Osteoarthritis? N Y
Previous Scans When? Where?
Risk Factors

Previous Fractures N Y  Where?
Family History Osteoporosis N Y
Medication Steroids N Y

For Epilepsy N Y  Which drug?

For Thyroid \ Y  Which drug?
Dietary Calcium High Low
Cigarette Smoking N Y
Known Bowel Disease(diarrhoea) N Y  Diagnosis?
Other Medical Condition N Y  List



Find out as much
relevant information

as possible

Bone densitometry drug sheet

Drugs that may cause osteoporosis

Corticosteroids

Dilantin

Diuretics

Methotrexate

Thyroxine

Heparin

Depomedroxyprogesterone acetate
Gonadotrophin releasing hormone agonists

Cyclosporin
Drugs to treat osteoporosis
HRT: Estrogen
(SERMS): Raloxifene (Evista)
Calcitonin: (Nasal spray) (Miacalcin)
Bisphosphonates: Alendronate (Fosamax)

Etidronate (Didronel)
Risedronate (Actonel)

Ibandronate
Pamidronate (Aredia)

Others: Combinations, Thiazides, Fluoride, PTH,
Growth Hormone, Bicarbonate, Active Vitamin D



Bone Densitometry
DEXA spine check list

Note the age, sex, ethnicity and weight

Does this match the reference ranges?

Is the bottom of L4 roughly at the level of the iliac crests
Are there any ribs on L1

Scoliosis

Are the vertebrae correctly divided

Anything in the soft tissue



Vertebroplasty



Calcium Tablets



Transitional vertebrae Wrong levels



Bone Densitometry
DEXA spine check list

Look for significant level to level
variations

15-20% difference between adjacent
levels



Bone Densitometry

In preventing Fxs it Is the worst
scenario that matters.

Generally a slight increase Iin density
as descend the L spine.

Approx 6% increase between L1 and
L4.



What's wrong with this scan?

_ SCAN DATE: 11/09/1998
L Bone Results
DEXA Calibration
L2 BMD T Z
Region g/cm? Score Score
L3 L1 1.453 2.69 5.39
L2 1.821 5.18 7.87
L4 L3 1.7%% 4.80 #.50
L4 1.611 3.43 b.12
L1-L2 1.624 3.95 .65
L1-L3 1.667 4.14 b.84
L1-L4 1.653 3.94 b.64
L2-L3 1.861 5.01 ?.70
L2-L4 1.735 4.46 #.15
L3-L4 1.688 4.06 6.76
LUNAR® IHAGE HOT FOR BIAGHOSIS
F1 - Yerify Values F4 - Change Headings 11 - Select
F2 - Auto Analysis F5 - Select Calibration Esc - Next
F3 - Manual Analysis Fé - Compare Scans Home - Previous

Divisions don’t account for scoliosis



What's wrong with this scan?

SCAN DATE: 11/86/1997

Bone Results

DEXA Calibration
BMD T z
Region g/cm? Score Score
L1 0.898 -1.94 -1.07
L2 0.939 -2.18 -1.31
L3 1.246 0.38 1.25
L4 1.114 -0.7#2 8.15
L1-L2 0.922 -1.90 -1.83
L1-L3 1.084 -0.#1 8.15
L1-L4 1.091 -0.74 8.13
L2-1L3 1.132 -0.57 0.30
L2-L4 1.12% -0.61 8.26
L3-L4 1.195 -0.04 6.83
LUNAR® IHAGE MOT FOR BIAGMOSIS
F1 - Verify Values F4 - Change Headings Tl - Select
F2 - Auto Analysis F5 - Select Calibration Esc - Next

F3 - Manual Analysis

Fé - Compare Scans

Home - Prewvious

Everything



DEXA Femur check list
Hints for a good scan.

Patient should be straight on table.
Pack patient with rice bags.
Shaft of femur should be straight.

Rotate leg inward, this will hide the lesser
trochanter.



DEXA Femur check list
Hints for a good scan.

The Wards area Is roughly half the neck
area

Trochanteric area 8-14cm? in women, 10-
16cm?in men

Check left and right and state side being
used In report.



Typical Femur Scan

SCAN DATE: 85/208/1998

TOTAL Comparison to Reference

Hormaﬂ
1.24 2.8
o 1-00 8.8
g/fcm? Score
8.%6 Usteopeni&‘ -Z.8
8.52 . -4.8
Dsteoporosis
20 40 &0 80 188
AGE (years)
TOTAL BMD (g/cmz)1 1.882 + B._Q2
TOTAL T-Score2 0.68 £ 0.2
TOTAL 2-Score3 0.67 + 0.2
zy?#
Lu"AR@ S TOTAL sBMD (mg/cm?) 1828 + 20
F1 - Save Changes
F2 - Print Esc - Next

F3 - Chronological Results

Home - Previous




What's wrong with this scan?

_ SCAN DATE: 08/02/1999

NECK Conmparison to Reference

BMD
gfocm?

AGE (years)

NECK BMD (g/cm?)1 0.928 + 6.014
NECK T-Score2 -1.09 * 0.1
NECK Z-Score3 8.37 £ 0.1

LUNAR® IHAGE HOT FOR DIAGHOSIS NECK SBHD (mg'{cmz)? 849 i ]4

F1 - Save Changes

F2 - Print Esc - Next

F3 - Chronological Results Home - Previous

Too much shaft



What's wrong with this scan?

_ SCAN DATE: 94/26/1999
Bone Results
DEXA Calibration
BMD T z
Region g/cm? Score Score
NECK 8.699 -2.34 -1.98
LUNAR"® IHAGE NOT FOR DIENO=13 Insufficient tissue below Neck
F1 - Yerify Values F4 - Change Headings 1 - Select
F2 - Auto Analysis F5 - Select Calibration Esc - Next
F3 - Manual Analysis F6 - Compare Scans Home - Previous

Insufficient tissue below neck



SCAN DATE: 12/13/1999

Bone Results
DEXA Calibration

BMD T Z
Region g/cm? Score Score
NECK 0.025 -7.96 -7.28
TOTAL 8.981 -0.16 8.36

LUNAR®

Insufficient Pelvis separation

F3 - Manual Analysis

IHAEE WO FOR BIRENOSIS Insufficient tissue above Neck
F1 - Verify Values F4 - Change Headings 1L - Select
F2 - Auto Analysis F5 - Select Calibration Esc - Next

Fé - Compare Scans Home - Previous

What's wrong with this scan?

Set up for wrong leg



What's wrong with this scan?

‘_ SCAN DATE: 87/29/1999
Bone Results
DEXA Calibration
BMD T i
Region g/cm? Score Score
NECK 0.626 -2.95 -1.03
TOTAL 0.591 -3.41 -1.67
LUNAR® IHADE HOT FOR DIRGHESES Insufficient Pelvis separation
F1 - Verify Values F4 - Change Headings Tl - Select
F2 - Auto Analysis F5 - Select Calibration Esc - Next
F3 - Manual Analysis F6 - Compare Scans Home - Previous

Includes ischium



Bone Densitometry
WHO uses T scores

Normal
> -1 SD below young adult

Osteopenia
-1-2.5SD

Osteoporosis
<-2.5SD

Established (Manifest) Osteoporosis
+ Fxs, usually spine, hip, proximal humerus, wrist, rib



007179 - Macro DEXA

CLINICAL HISTORY:
REFERENCE FILMS:

FINDINGS:

FEMUR:

The bone mineral density is gm/cm aq.
Percentage of young normal mean is %.
T-Score is :

Percentage age-matched mean is %
Z-Score is

World Health Organization and National Osteoperosis Foundation Classification

COMMENTS:

LUMBAR SPINE:

The bone mineral density is gm/cm ag.
Percentage of young normal mean is %.
T-Score is %.

Percentage of age-matched mean is %.
Z-Score is

World Health Organization and National Osteoperosis Foundation Classification is

COMMENTS:

IMPRESSION: Template



Bone Densitometry

Never round up figures

-1 Is osteopenia, -0.99 Is normal

-2.5 Is osteoporosis, -2.49 is osteopenia



Haight _" vreight
Current Medical Problerss:

for the treatmert of Ostooporosis?

HAVE OTHERS IN YOUR FAMILY HAD:
- odo h'd

Bone Densitometry

i“""’ We Shegsared:

| S/ Fthwic
L

Analy ped:

Reason for Bcne Density Assessment? » ot - feterene AP Sgune L1-LA -0 Youwg- Al Age-Matihed
“C'-'"‘-‘": Al el g fofe 1D Ag_ NIS A eegun __twown T Scae PR
WL b _'»’\-:-‘. e v g -.A}_.,'LM P £ —— R ——— =
i sctd Lo Y A8y 1A iy (4 "W ot o
* Do you smoke? Y K. For how long? How many per day?
* Do you drink alcobol regularty? Y N ¥ yus, drinks per day? _ E— l
* Dietary Calclum? High Low Tw e w iy
* Supplomental Calclum? (Y N GYs _ mglday
FOR WOMEN ONLY: Premenopaysal Ferimenopausal Pustmenopausal
* rregular padoas?— Y (N .
* Hystorectomy? Y. __:’{ S heagt rk fo . '
= Ovaries removed? ¥ (N A s
* Aro you taking: Birth coatrol piils @b N) Hormone replacement? Y (N Btk Boads T l p — —
FORALL, HAVE YOU HAD: l -
Any non-trauma robated fractures? Hip Spine Wrist/Foroarm  Humerus
Abncrmal Blood calcium lovels? Y N’ When? __ e I '
History of blood clots? Y N When? 1\ [ .
Diabetes? ety $Y 7 (N When? v = A=
Kidney stones? Y (N When? 5
Known Bowe! disease? Y (N> Whea? [ |\
Other major disosses? L) N When? ' -~ 491
Do vou have aav of the following?
Heart diseuse? Y N . !
Hypettension 7 Y N 0 A ' .
Hyperthyroldisnm? Y N | ¥ of -
Hypothyroidis=n? Y N ( = Metussnce Hight Twes Tlad [ as Young Adult Age-Matehed
I — {w'omdt) LR T 2 o
Have you taken? ) ] o e T T
Thyroid harmoanes? Y NS Hdwlong? e
Cortisone or prednisone? Y N How long? TR £313 [raas .
Any sebzure medications? Y N Howlong? e o T —— o
Diurptics? N) Howlong?
Miacalcin Calcimar = Fosamax -Raidténe(Evists) Other _ ——




Bone Densitometry

Height / Weight: 520N, 182.01bs Measured:
Sex / Ethnic: : Analyzed:

ANCILLARY RESULTS [AP Spine]

BMD You mg-Adulf Age-Matched
Region {g/cm2) Z2-Score

44F



Bone Densitometry

Height / Weight: 652.0mn. 182.0 bs. Measured:
Sex / Ethnic: =rnale Analyzed:

ANCILLARY RESULTS [Right Femur]

1 2 3
BMD Young-Adult Age-Matched

Region (g/cm?) (%) T-Score Z2-Score

Mect

44F



Bone Densitometry

Height / Weight: 62.0 n. 22.0 bs Measured:
Sex / Ethnic: e H A Analyzed:

ANCILLARY RESULTS [Left Femur]

1 2 3
BMD Young-Adult  Age-Matched

Region

Neck 045 101

Upper Neck ).889 108

WwWards Ys

104

110

44F



Bone Densitometry

T score Is compared to reference
population, 20-45 years, same sex,
any race, any weight.

Z score Is matched for age, sex,
weight and ethnicity.



REGION

BEMD* Young Adult
g/cm? % T
0.954 84 -1.47
D=9 83 ==|516:0
1.166 97 -0.28
fe a2 93 -0.73
0.977 85 -1.44
1.045 89 =104
1.064 90 = ea.0
1.084 90 =0.97
1.094 91 -0.88
1 KR T 325 -0.52

Two possible reasons for this lady’s Z score being

worse than the T score?

Age Matched:

-~



REGION

— e e — - ———

g/cm? % T

0.954 84 -1.47
0..997 83 ==|: 5160
1.166 97 -0.28
1 LS 2 93 -0.73
Q977 85 -1.44
1.045 89 -1.04
1.064 90 -0.96
1.084 S0 -0.97
1.094 91 -0.88
12 RS T 95 -0.52

Two possible reasons for this lady’s Z score being

worse than the T score?

Obesity and race

Age Matched?

-~

Z



The T score is based on a white, same sex, age 20-40
population. The patient's BMD is compared to this population's BMD.
A lower T score means that the patient BMD is low compared to this young,
healthy normal weight population.

The Z score compares the patient to an adjusted population, it adjusts
for age, weight, and ethnic background. The Z score can be lower than the T
score for the patient, if the average patient in this population has a higher
BMD than the average in the T score population. This can be seen in
patients with higher weights, (which increases bone density), and in African
American groups, (which show increased bone density).

If the patients comparison group has a generally higher bone density, then it
IS possible to have a poorer comparison to others of same age, than to
younger comparisons in generally lower density group.



LZ-L4 Comparisan to Reference

by

ALE (years)

260 Ib man, young Z above young T
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(g7en® ) B.

a.

! NGE (years) Black

L2-L4 BHD (g/ca®)1
‘L4 % Young Adulté

Z=L4 7 fge Matchedd . 3
DG MET (B8 MACHDLS LZ-LA =BAnD (n”/“‘"h ”“ 18 aS

Black

onp
(g7cen* ) B.

a.

% Black
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Bone Densitometry
Weight gain/loss and Z

Weight gain (or loss) will not affect Z
score comparison, since Z scores are
weight matched, but should cause an
Increase (or decrease) in absolute
BMD.

An increase Iin weight, pushes up the
reference range, and therefore the Z
score may seem reduced, and vice
versa.

2.2Ibs=1Kg



Bone Densitometry
Weight gain/loss and T

Weight gain (or loss) should cause an
Increase (or decrease) in absolute BMD.

Weight gain (or loss) will affect T score
comparison, since reference range will not
have changed.

Hence an increase in weight with a
corresponding increase in bone density, will
ook like a good improvement in T score,
put fracture risk iIs unchanged.
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1.44
1.26

| T,
Sl 0 .96 .

90Kg
8.72

AGE [years)
LZz—L4 Compariszon Lo Beference
1.44
1.20
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A .96 VR
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8.72 i

20 4k 68
AGE (years)
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SD=0.1

L1-1.2
Lil=1:3
L1l-L4
L2-1L3
L2-1.4
L3-1L4

Both between -2 and -3 SD below mean for age

1Y, 16lb gain, 5% BMD loss

= significant increase in fracture risk




Bone Densitometry
Comparison with previous

Are the studies comparable

Always compare like with like
Thornton L1-4
4th and Lewis (previously L2-4)

Any intervening events

Cannot compare Hologic and Lunar



Bone Densitometry
Comparison with previous

David Sartoris’s previous studies that do not
mention the region or levels measured,
were standardized for L1-4 and the femoral
neck.

He usually did not quote BMD.

Many previous studies were prior to the
current database.

Use the percent young adult as a guide to
percentage change.



Bone Densitometry
Comparison with previous

If over a period of time there Is an
iIncrease in BMD In the lower lumbar
spine and decrease Iin the upper
lumbar spine, it is likely there is OA of
the lower facet joints, and the upper
lumbar spine is a truer reflection of
useful BMD.




Bone Densitometry
Comparison with previous
Increase in BMD of the femoral neck

can be due to calcar buttressing with
OA of the hip.



Bone Densitometry
Comparison with previous

If you want to eyeball the % for a
comparison, use the young adult % since
the reference range will not change with
age.

A static bone density Is actually a good
result over a significant period of time

If a test is 1% precise, then a change has to
be greater than 2% to be significant



Bone Densitometry
Comparison with previous

If you would have expected the bone
density to have fallen 4% in 2 years,
and It Is static, then this Is a positive

response to RX



Bone Densitometry
Comparison with previous

Generally Rx affects all levels equally.

OA does not.



Bone Densitometry

Comparison with previous

Haiglrt Waeight — Height | Weight #on. 1%0t SMbamirdch ,
Current Medical Problesis: 21e G tes o4 > {Sex / Edwic Fem ‘ Aeatyrnd: o

fNletorence AP Gpme L14A

7 Scwe

|
] [ [ 8 Yoworwy Ackek AQr Matched
|

Reason for Bone Densily Assessment? CNTha X
Current Medications: _ = -

* Do you smoke? Y N | For haw long? ___ How maay per day?
. —
* Do you drink alcohol regularfy? 1Y N if yus, drinks parday? 7 [

* Distary Calcium? High! Low . . . o
* Supplemental Calcium? [ Y N o . <. mg/day 5 hes s

Premenopatisal Perimencpausal Postmenopausal

FOR WOMEN ONLY:
* Irregular periocds? Y N
* Hysterectomy? Y N
* Ovaries removed? Y N J

* Are you taking: Birth control pills? Y N) Hormone replacement? Y N

FORALL. HAVE YOU HAD:

Any non-trauma related fracturea?  Hip Spine Wrist/Formarm Humerus
Abnormal Blood calcium loveis? N When? ___ T ==
History of blood clots? -

Diabetes?

Kidney stones?

Known Bowel disease?
Other major diseases?

Pelemnos Lt Tomis Tord [ L Yomany-Aduk AQr-Matched
- 2 rapen (o vm®) I Sww ? wr

_<-<*<~\..<-<
z2Zz\E>
|
~
J

o Yorurag Adeb AQe - Matshed

Netemwnce Mgt Fomws T otel
(g'emn) 1 Sewre £ Seww

Do vou have any of the following?
Heart disemse?

Rypertension ?

Hyperthyroidi=sm?
Hypothyroldisan?

< < <<
Zwzz,

Have you taken?
Thyroid hormones?
Cortisone or prednisone?

Howlong? ________
How long? ____ — ST
Any seizure medications? Howlong?
Diuretica? Howilang?
Miacaicin Calcimar  Fosamasx' ‘Raloxifens(Evista) Other __ Jodn o 4
for the treatmem of Ostecporesis? TR

b T e
Tz

HAVE OTHERS IN YOUR FAMILY HAD:- _ flias Name
Csteoporcsis? 4 [Exan (LS )LTC0T fon! 35 Years
Hip fractures? Y Hintory: ACTOMEL, COMP 10 PREVIOUS
Kidney stones? Y Diagrosis OSTEOPENTA

Reauesting M0 SRUINES AeL e MO

AXTZ




Bone Densitometry

Height / Weight: 65.0in. 125.0 bs. Measured: 71512006 11:21:26 AM (9.30)
Sex / Ethnic: Female Asian Analyzed: 71572006 11:29:36 AM (9.30)

ANCILLARY RESULTS [AP Spine]

1 2 3
BMD Young-Adult Age-Matched BMC Area Width Height

Region {(g/cm?) (%) T-Score (%) Z2-Score {(g) (cm?) (cm) {cm)

34 12.21 39 3.16
1 12.20 3.9 3.28

4.5

L1 0,929 82 -1.7 93 0.5
L2 0,969 81 -1.9 a1 0.8
L3 1.077 Q0 -1.0 101 0.1
L4 0.926 2.3 : 2

L1412 0,950 82

Pb Pl
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J
et
r
P e
™ oo
0 O
T
-
0
S
H
%)

1
L1-L3 0.997 -1.4 J.3 3 :
L1-L4 0.975 83 -1.7 93 -0.6 56.48 57.93
L2-L3 1.027 86 -1.¢ 36 - 27 .72
1
1

"7

L2-L4 0.987 82
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™
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)
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J
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L3-L4 0.994 83 -1.7




Bone Densitometry

Height / Weight: 65.0 in.
Sex / Ethnic: Female

ANCILLARY RESULTS [Left Femur]

Measured: 7/5/20 11:23:10 AM
Analyzed: 7 11:26:42 AM

(9.230)

BMD  Young-Adult Age-Matched BMC
Region {g/cm?) (%) T-Score (%) 2Z-Score (9)

Nech 2.0

-2.L 87 .8 3.70
Upper Neck 2.0
Wards
Troch

Shaft

Total

Height / Weight:
Sex / Ethnic:

ANCILLARY RESULTS [Right Femur]

Measured:
Analyzed:

BMD . YounqvAdulf Aqe»-‘\lat(hed
Region (g/cm?) (%) 1-Score (%) 2Z-Score




Bone Densitometry

frem® i 140
Tremd L1404
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Change vs
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Bone mass in healthy children

Radiology 1991;179:735-738



Bone mass in healthy children

Increases with age, weight and
pubertal Tanner stage.

Tanner stage and weight are best
predictors of bone mass.

Age, sex, race, activity and diet are
not good predictors, when weight and
Tanner stage are controlled.

Radiology 1991;179:735-738



Bone mass in healthy children

Make sure we have at least the age
and weight of the child, if not the
Tanner stage.

Radiology 1991;179:735-738



BMD in children and adolescents

12 14 & 18 io

Age
Figure 1. Male and lemafe spine BMD plotied by age.

.%
':%

32 14 18 18 X0

Age
Figuie 2. Male and female femur neck BMD plotted by age.



BMD in children and adolescents

BMD in children and adolescents- Female- L2-4- Lunar



BMD in children and adolescents

BMD in children and adolescents- Male- L2-4- Lunar



Cases



BMD* Young Adult? Age Matched’
REGION :

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

63F



ANCILLARY SPINE RESULTS**
Region of BMC Area Width Height
Interest (grams)
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Young Adult? Age Matched:
REGION Z

I =18
68 -2.23
85  -1.07

63F



.1

48
AGE

LY

(ysars)

LZ2-L3 BMD (g ce® )l B.911 ~ 8.8z
L2-13 % Youny ndulte G ]
LUNAR” e IR LZ-L3 % hge Hatchedd -1 L
NArs £ AIYn 2 ard ' - "
VYeoals Medium Ata T | . e
J _ =all - at s Limat
AT Low ke ALy (53 n | ! =
Miite High ka¥V Al i : v
: [ Evalis» T | S
BMD* Young Adult Age Matched
REGION q/cm’ 1 e ' 2
L1 0.935 B3 -1.63 105 0.39
L2 0.951 24 -9 07 39 -0.086
g 0. R77 77 -2 A9 Q72 -J.68
L4 0.801 67 -3.33 84 ~-1.,31
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Report

Because of the previous laminectomy
at L4, which may also be affecting the
reading on the inferior aspect of L3,

the BMD Is averaged at L1-2. Note Is
also made of mild decrease in the L4

vertebral height.

63F
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Report

Because of the patients weight, the T

score may not fully represent the
fracture risk, and note should be made

that the Z score is 1.7 SD below age
and weight matched.

35F White 242lbs 62in
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Report

The very low bone density Is
compatible with the known diagnosis
of osteogenesis imperfecta.

39M
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46 F Calcified bile



Report

Although the calcified bile is seen on
the DEXA scan, it is outside the

measured region and will not affect the
reading.

46 F Calcified bile
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Report

The Z score Is worse than the T score
at all levels because the the Z score Is
compared to weight and ethnicity and
African American females naturally
have a higher bone density than the
standard Caucasian used for the T
score, even at the age of 47.

African American 47F
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Report

A common cause for the bone density
of the lumbar spine to increase whilst
that of the femoral neck decreases
over time Is, the development of lower

lumbar spine end plate sclerosis and
facet osteophytes.

49F 2Y8M gap Lx spine up, Fem neck down
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Report

It Is likely that only L1 represents close
to true bone density and use of
femoral neck measurements alone Is
recommended.

Sacral agenesis 49F
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50F dense R femoral neck



Report

n view of the significant discrepancy
netween the right femoral neck and
umbar spine measurements,
radiographs of the right hip/pelvis are
recommended.

50F dense R femoral neck
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Barium in diverticulum from recent enema



Report

It was noticed that the patient has had
a recent barium study and that barium
may therefore falsely elevate the bone
density. A repeat study Is therfore
recommended.

51F Barium in diverticulum from recent enema
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Report

As the patient loses weight the T score
worsens at a faster rate than the Z
score because the reference range for
the Z score also Is lowered.

However with the loss of weight the
fracture risk does not increase as
much as the T score worsens.

6 yr later, 8Kg wt loss
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60F OA



Report

Because of lower lumbar spine
degenerative changes the lumbar
spine should not be included in the

study.

60F OA



New Case
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Report

Only technical error could account for
such a finding and therefore repeat
study Is recommended.

54M ESLD s/p trans
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Report

If all levels Increase in bone density
over time, It is likely a response to
treatment.

76F response to Rx
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Report

When the lumbar spine and hips
cannot be used we turn to the distal
radius and use the ultradistal
NEEEEEe

85M Bil THR



New Case
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Height / Weight:
Sex / Ethnic:

ANCILLARY RESULTS [AP Spine]
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Report

Increase In lumbar spine bone density
IS due to syndesmophytes and
ligament ossification.

Ank Spond DEXA 51F



New Case
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Report

Calcium anterior to the spine can
Increase apparent BMD.

DEXA pancreatic Cal 59M



New Case
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Report

If the patient does not wish to divulge
their personal details, only T score and
not Z score can be produced.

DEXA no personal data 50M
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Report
Benign bone sclerosis such as Worth's

disease or Van Buchem’s, or a variant
of osteopetrosis.

Recommend repeat DEXA to check
for spurious result.

High bone density 8SD 59F



New Case
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Report

Benign sclerotic lesion L1

Levels may be incorrect.
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Report

When a vertebrae collapses, initially it
will be of higher density.

DEXA L1 fracture 76F
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DEXA with islet cell metto L2 65F



Report

Look out for vertebrae with a different
and unaccountable bone density,
either higher or lower.

DEXA with islet cell metto L2 65F
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527, 182Ibs
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Report

Good response to Rx









Report



Bone Densitometry
DEPA
Gd153

Accuracy similar to QCT

Less radiation than QCT
Measures cortical and trabecular
Less sensitive to early changes

Affected by aortic Ca?*



Bone Densitometry
QCT

Single energy 97% accurate

Dual energy not routinely available
300mR

Fat content adversely affects accuracy
Difficult to reproduce positioning

Can only measure trabecular bone

8X increase turnover of trabecular bone






