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For Reference
CPT codes for DEXA

/7085 / 77080 Axial skeleton(hips,
pelvis, spine) including vertebral
fracture assessment

/7081 Peripheral DEXA forearm

77086 Vertebral fracture assessment-
DXA



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

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
during and afterwards__




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



DEXA

DEXA has very high

aCccuracy
(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

DEXA effective dose 1 ySv

Fracture risk doubles with every SD
drop in BD

T score = Patient BMD — Younqg adult mean BMD
1 SD of young adult




DEXA

Interpretation

Find out as much
relevant information

as possible

Age
Sex
Pre or

Peri/PostMenopausal

Bone Density Clinical Information Sheet

Circle Correct Responses

Name(Label)

On Hormone Replacement Therapy?
On other treatment for osteoporosis?
Previous Surgery: Spine?
Hips?
Uterus/Ovaries?
Known Osteoarthritis?

Previous Scans When?

zzzzZz

Risk Factors

Previous Fractures
Family History Osteoporosis
Medication Steroids
For Epilepsy
For Thyroid
Dietary Calcium
Cigarette Smoking
Known Bowel Disease(diarrhoea)
Other Medical Condition

22222

I
S
=3

z2zZz2

(Postmenopausal)

Y
Y  Seeover
Y right
Y which? :
Y left
Y
Where?
Y Where?
Y
Y
Y  Which drug?
Y  Which drug?
Low
Y
Y  Diagnosis?
Y  List



Find out as much

DEXA
Interpretation

Bone densitometry drug sheet

Drugs that may cause osteoporosis

relevant information

as possible

Corticosteroids

Dilantin

Diuretics

Methotrexate

Thyroxine

Heparin
Depomedroxyprogesterone acetate

Gonadotrophin releasing hormone agonists

Cyclosporin

Drugs to treat osteoporosis

HRT:
(SERMS):
Calcitonin:

Bisphosphonates:

Others:

Estrogen
Raloxifene (Evista)
(Nasal spray) (Miacalcin)

Alendronate (Fosamax)
Etidronate (Didronel)
Risedronate (Actonel)

Ibandronate
Pamidronate (Aredia)

Combinations, Thiazides, Fluoride, PTH,

Growth Hormone, Bicarbonate, Active Vitamin D



DEXA Dictation

Find Template

In Fluency
Templates

Find Templates
Owner

Hughes, Tudor
Modality — DEXA
Body Part — ALL

Insert

AVAILABLE TEMPLATES
1. SY'STEM DEFALLT




DEXA Dictations

In Fluency
Macros

Copy

DEXA Bad Lx

“In the setting of a patient with a lumbar spine that cannot be interpreted due to
surgical or degenerative reasons, a follow up scan of the radius 33%, CPT code
77081, is recommended in addition to the hips”

DEXA FRAX
10 year probability of fracture:

Major osteoporaotic: [|%
Hip: [1%
Population: USA (Caucasian)

Based on DualFemur (left) neck BMD



DEXA Locations

Three locations

Bone Density Diagnostic Center

Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202  San Diego, CA 92103

UC San Diego Health - Koman Family Outpatient Pavilion

9400 Campus Point Drive, San Diego, CA €

Rebecca and John Moores UCSD Cancer Center
3855 Health Sciences Dr. Rm 1220
La Jolla, CA 92093

Via Tazon Phone (858 24) 94262 Edna

TECHNIQUE:

_: General Electric Lunar Prodic
General Electric Lunar Prodigy. ]

Phone (619 47)19240

Irina

Phone (858 24) 93759

Nancy




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

Birth Date: 1017 /152 27 0 years Referring Plysician:
Height / Welght: =200 0.0 bz Measured:

Sex / Ethnic: Mo  Hspanic Analyzed:




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

. . L1
Scoliosis

L2
Are the vertebrae correctly divided

L3

Anything in the soft tissue

L4




Vertebroplasty



Calcium Tablets



Transitional vertebrae Wrong levels



Height / Weight:
Sex / Ethnic:

Normal study

61.0in. 150.0 lbs,
Female Asian

AP Spine Bone Density

Measured: 06/29/2016 10:13:55 AM (13.60)
Analyzed: 06/29/2016 10:19:00 AM (13.60)

Densitometry Ref: L1-L4 [BMD)
BMD [g/cnf) YA T-score

Age [years)

1 2
BMD Young-Adult Age-Matched

(g/cm?) T-score 2-score

0.3 0.1
0.1 0.0
0.7 0.6
1.1 1.0
0.6 0.5




Normal study

Spine Region of Interest (ROI)
Use PA L1-L4 for spine BMD measurement

Use all evaluable vertebrae and only exclude vertebrae that are affected by local
structural change or artifact. Use three vertebrae if four cannot be used and two if
three cannot be used

BMD based diagnostic classification should not be made using a single vertebra.

If only one evaluable vertebra remains after excluding other vertebrae, diagnosis
should be based on a different valid skeletal site

Anatomically abnormal vertebrae may be excluded from analysis if:
They are clearly abnormal and non-assessable within the resolution of the system; or

There is more than a 1.0 T-score difference between the vertebra in question and
adjacent vertebrae

When vertebrae are excluded, the BMD of the remaining vertebrae is used to
derive the T-score

The lateral spine should not be used for diagnosis, but may have a role in
monitoring



Normal Study
Ancillary results

Height / Weight: 61.0in. 150.0 lbs. Measured: |
Sex / Ethnic: Female n Analyzed: |

ANCILLARY RESULTS [AP Spine]

BMD Young-Adult ) Age-Matched _
Region (g/cm*) T-score (%o)

L1 1.160 103 0.3 102
L2 1.214 101 0. 100
L3 107 0.7 106
L4 111 . 109
102 0.2 101
104 E 103
106 6 105
104 0.4 103
107 7 105
109 108

0.6
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Need to have less than 1SD of difference between the T scores of adjacent vertebrae.

When there is a significant level to level variation in the spine select the levels with the lower reading
Must have 2 or more adjacent vertebrae, or exclude spine all together.

If need to exclude spine use the macro “DEXA Bad Lx”



Template “DEXA”

TECHNIQUE:

COMPARISON:

IMPRESSION:

CONCURRENT SUPERVISION:




Bone Densitometry

In preventing Fxs It Is the worst scenario
that matters.

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

Approx 6% increase between L1 and L4.

ANCILLARY RESULTS [AP Spine]

BMD Young—Adqu Age-Matched BMC Width Height
chion (g/cm?) (%) T-Score (%) Z2-Score

1.434

001




Bone Densitometry
DEXA spine check list

Look for significant level to level
variations

1 T-score difference between adjacent
levels don'’t include

Use the macro “DEXA Bad Lx’

ANCILLARY RESULTS [AP Spine]

BMD Young—Adqu Age-Matched BMC Width Height
chion (g/cm?) (%) T-Score (%) Z2-Score

1.434

001




What's wrong with this scan?

_ SCAN DATE: 11/89/1998
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 6.12
L1-L2 1.624 3.95 6.65
L1-L3 1.667 4.14 6.84
L1-L4 1.653 3.94 b.64
L2-L3 1.801 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 Tl - 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 -8.72 8.15
L1-L2 0.922 -1.90 -1.03
L1-L3 1.084 -8.# 8.15
L1-L4 [EY -0.74 8.13
L2-1L3 1.132 -8.57 0.30
L2-L4 1.12% -8.61 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



ISCD
Spine Region of Interest (ROI)

Use PA L1-L4 for spine BMD measurement

Use all evaluable vertebrae and only exclude vertebrae that are affected by local
structural change or artifact. Use three vertebrae if four cannot be used and two if three
cannot be used

BMD based diagnostic classification should not be made using a single vertebra.

If only one evaluable vertebra remains after excluding other vertebrae, diagnosis should
be based on a different valid skeletal site (Hip and or Forearm)

Anatomically abnormal vertebrae may be excluded from analysis if:
1 They are clearly abnormal and non-assessable within the resolution of the system; or

1 There is more than a 1.0 T-score difference between the vertebra in question and
adjacent vertebrae

When vertebrae are excluded, the BMD of the remaining vertebrae is used to derive the
T-score

The lateral spine should not be used for diagnosis, but may have a role in monitoring



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.



Normal Hip

61.0in. -
Female Analyzed:

Densitometiy Ref: Neck [BMD)
EMD [g/cn) i T-score

1.316
1.177
1.038
0.899
0.76

0.621

AReTE} Osteoporasis

20 30 40 S0 60 YO 80 90 100

Age [years)

Young-Adult Age-Matched
Region T-score 2-score

MNeck -0.,5 -0.2

Takal 0.1 0.2

Use the Neck unless T-score femur total is lower than femur neck, then use total.



Normal Hip

Height / Weight: 61.0in. 1350.0 lbs. Measured:
Sex / Ethnic: Female Asian Analyzed:

ANCILLARY RESULTS [Left Femur]

1 Z 3
Young-Adult Age-Matched

Reqgion J T-score Z-score

Meck

Lipper Neck

Troch
Shaft
Total 0z 0.2 29.6 29.00




Template “DEXA”

TECHNIQUE:

COMPARISON:

IMPRESSION:

Repeat contralateral side

CONCURRENT SUPERVISION:




DEXA Femur check list
Hints for a good scan.

The Wards area is roughly half the neck area

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

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




DEXA Femur check list
Hints for a good scan.

The Wards area is roughly half the neck area

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

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

ANCILLARY RESULTS [Left Femur]

BMD Yomlg—Aduli Age-Matched
Region ‘em? (%) (%)
Nec
Upper Neck
Lower Nech
Wards




DEXA Femur check list
Hints for a good scan.

Right Femur Bone Density Right Femur: Total (BMD) Right Femur: Total

8MD (g/cm”) YA T-score %Change vs Baseline

-

+ *

2 M 56

58

Age (years)

Densitometry: USA (Combined NHANES/Lunar)
BMD YA AM

|Region to/em’) T-scote Z-scote
Neck Right 1.043 0.0 14
Total Right 0.5893 09 01

Densitometry Trend: Total Right
Age BMD Change vs Change vs
Me asur ed Date (years) (g/em’)  Previous (%)  Baseline (%)

07202/2018 624 Q893 556" H56"

(>

09.07/2007 51.6 0.956




What's wrong with this scan?

_ SCAN DATE: 88/02/1999

HECK Conmparison to Reference

BMD
gfocm?

AGE (years)

NECK BMD (g/cm?)1 0.928 + 0.6814
NECK T-Score2 -1.89 * 8.1
NECK Z-Score3 .37 + 0.1

LUNAR® IHAGE HOT FOR DIAGHOSIS NECK SBHD (mgfcmz)? 849 i 14

F1 - Save Changes

F2 - Print Esc - Next

F3 - Chronological Results Home - Previous

Too much shaft



What's wrong with this scan?

_ SCAN DATE: 84/26/1999
Bone Results
DEXA Calibration
BMD T z
Region g/cm? Score Score
NECK 8.699 -2.34 -1.98
LUNAR® IfAGE NOT FOR. DIEND313 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 0.981 -0.16 8.36

LUNAR®

Insufficient Pelvis separation

F3 - Manual Analysis

INAEE WO FOR BIRENOSTS Insufficient tissue above Neck
F1 - Verify Values F4 - Change Headings T4 - 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® IHAGE HOT FOR DIAGHESES 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



ISCD
Hip RO

Use femoral neck, or total proximal femur
whichever is lowest.

BMD may be measured at either / both hip(s)

There are insufficient data to determine
whether mean T-scores for bilateral hip BMD
can be used for diagnosis

The mean hip BMD can be used for
monitoring, with total hip being preferred



Indications for Forearm DEXA
33%

Hip and/or spine cannot be measured
or interpreted

In Hyperparathyroidism

Very obese patients (over the weight
limit for DEXA table).



ISCD
Forearm ROI

Use 33% radius (sometimes called
one-third radius) of the non-dominant
forearm for diagnosis. Other forearm
ROI are not recommended

AVAILABLE TEMPLATES
1. S¥'STEM DEFAULT
F'EFM"“" AL

2. E'L-—-HI'

3. DEX,

4. DEXA FII

2. DEXA LESS THAN 50

7. DEXA PEDS
&. DEXA PEDS FII
9. DEXA RADIUS

1I DEX -—-F'-—-[III 3 FU




Height / Weight:
Sex / Ethnic:

64.0 in.
Female

Normal Radius 33%

26.0 |bs,

Radius UD

Ulna 339

Radius 33%

Measured:
Analyzed:

Densitometry Ref: Radius 33% (BMD)

[gécrf] A

0.67
0.439
0428

Osteoporosis -
20 30 40 50 60 70 80 90 100
Age [years)

Young-Adult Age-Matched
Region T-score Z-score

Radius UD
Ulna UC

-0,1 0.6

=

0.1

I T |

Both Tokal




Normal Radius 33%
Ancillary Results

Height / Weight: 54.0 in. ; 5, Measured:
Sex / Ethnic: Female Wwhite Analyzed:

ANCILLARY RESULTS [Left Forearm]

1,9 2 3
BMD Young-Adult  Age-Matched
Reqgion (g/cm?) T-score

Radius UD
Ulna LD
Radiu

Lin

Both LD

Bot

Radius Total
Ulna Total

Both Tokal 0.540




Template DEXA Radius 33%

EXAM DESCRIPTION:

CLINICAL HISTORY:

IMPRESSION:

CONCURRENT SUPERVISION:




Bone Densitometry

Spine T score Is compared to
reference population, 20-29 years,
female, white.

Hip uses NHANES Il
Spine manufacturer specific

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



@(\6

QO

Bone Densitometry
WHO uses T scores

Normal (\\g
_ O
>= -1 SD below young adult 66
e

Low bone mass/density (Osteor @(\O

-1.01 -2.49 SD 6(\6(0

O
((\G

Osteoporosis Q©
<=-2.5SD %@\
o
EStB’:'(Oe(\Q (Manifest) Osteoporosis
QO usually spine, hip, proximal humerus, wrist, rib

Qe



Premenopausal Women
and Men <50

Use Z scores

/=<-2.0
“below the expected range for age”

Z>-2.0
“‘within the expected range for age”



Bone Densitometry

Never round up figures
-0.99 is "normal”

-1 is “low bone mass”
-2.49 is “low bone mass”

-2.5 is “osteoporosis’,



Template “DEXA”

TECHNIQUE:

IMPRESSION:

hoose the lowest T score




ISCD
Follow Up

Intervals between BMD testing should be
determined according to each patient’'s
clinical status: typically one year after
Initiation or change of therapy is
appropriate, with longer intervals once
therapeutic effect is established.

In conditions associated with rapid bone
loss, such as glucocorticoid therapy,
testing more frequently is appropriate.



Bone Densitometry
Comparison with previous

Are the studies comparable

Always compare like with like
KOP L1-4
4th and Lewis

Any intervening events
Cannot compare Hologic and Lunar
Cannot compare KOP and Hillcrest

We try to have follow up scans at same
location as prior



Bone Densitometry
Comparison with previous

If over a period of time there Is an
iIncrease in BMD In the lower lumbar
spine and decrease In 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.

Height / Weight: 67.0in. 140.
Eieng E{hnic:g Female Whit Trend: LEI_L4 Change vs
Measured Age BMD Previous Baseline
ANCILLARY RESULTS [AP¢| pate e (g/cm?) (%) (o)
BMD 1 3 06/24/2016 47.5 1.529 4,2" 7.8"
Region (¢/am®) (| 07/30{2015 46.6 1,467 0.3 34"
1 1230 1| 08/14/2014 45.6 1,472 3.7 % 37"
L2 1.464 1 06/26/2013 44.5 1.419 - baseline
L3 1.955 1
L4 1,556 130 3.0 133 J.£ Z24%.00 15./9 4.1 3.83
L1-L2 1.342 115 15 118 1.7 33.17 24.71 3.7 6.61
L1-L3 1.415 121 2.0 124 2.3 53.25 37.63 3.7 10.07
L1-L4 1.45/ 123 2.3 127 2.6 /77.81 23.41 3.8 13.90
L2-L3 1511 126 2.6 129 2.8 37.41 24.75 3.7 6.76
L2-L4 1.529 127 2.7 131 3.0 61.97 40.54 3.8 10.59

L3-L4 1,555 130 3.0 133 3.2 44.64 28.71 3.9 7.29




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.



ISCD
Hip RO

Total hip Is preferred for monitoring,
no matter if total Is denser than neck.

So report lower of “total” or “neck” in
measurements and “total” in
comparison.



Femur
Selecting area to measure

Always explain any variation In
reading technique from the previous
study.

Watch out for the * that denotes a
significant change from prior.

Trend: L2-L4
Change vs

1
Measured Age BMD Previous Baseline
Date (years) (9/cm*)

06/24/2016 47.5 1.529
07/30/2015 46,6 1.467
08/14/2014 45,6 1,472

44,5 1.419




Height / Weight: 67.0 in.  140.0 bs. Measured: 06/24/2016 3:15:38PM (13.60)
Sex / Ethnic: Female White Analyzed: 06/24/2016 3:23:01PM (13.60)

AP Spine Bone Density Trend Densitometry Ref: L2-L4 [BMD) Trend: L2-L4 (BMD)
BMD [g/cné) Y& T-score #%Change vs Baseline
ormal 4 8 m
3
5 B
“
1 -
0 U 0
Osteopenia -2
3w
: -4
O steoparosis 5 : . .
20 30 40 50 60 70 80 90 100 45.0 46.0 47.0
Age [years) Age [vears)
1 2 3
BMD Young-Adult Age-Matched
Region (9/cm?) T-score Z-score
L1 1.230 0.8 1.1
L2 1.464 2.2 2.5
L3 1.555 3.0 3.2
L4 1.556 3.0 3.2
Li-L4 1.457 23 2.6
L2-L4 1.529 2.7 3.0
Trend: L2-L4
1 Change vs
Measured Age BMD Previous Baseline
Date (years) (9/cm?) (%) (%e)
N T 06/24/2016 47.5 1,529 4.2* 7.8
FTOST LUNG ITR’.D.NLSF'LANT 07/30/2015 46.6 1.467 -0.3 3.4%
OM PREDNISOMNE 0B/14/2014 45.6 1.472 37" 3.7*
0&/26/2013 44.5 1.419 - baseline
MANCY
Image not For diagnosis * . Indicates significant change based on 959 confidence interval,

Y e 2 o m pn g . 1 -Statistically 8% of repeat scans Fall within 15D (% 0.010 gfcm? for AP Spine L2-L4)
ggﬂiiipo‘:;f;fg: e 2 -USH (Combined MHAMNES (ages 20-20) [ Lunar (ages 20-40)) AP Spine Reference Population
0.00:0.00 0.00:0.00 (w112)

E;f’::ﬁ';ﬁ'i ul,gri.glauzgqt dix 3 -Matched For Age, Weight (Fernales 25-100 kq), Ethnic
Scan Mode: Standard  37.0 Gy 11 -Word Health Organization - Definition of Osteoporosis and Osteopenia for Caucasian Women:

Motmnal = T-score at or abowve -1,0 SD; Osteopenia = T-score between -1,0 and -25 SD;}
Osteoporosis = T-score at or below -2.5 SD; (WHO definitions only apply when a voung
healthy Caucasian Wornen reference database is used to determine T-scores))




Height / Weight: 67.0in. 140.0 lbs.
Sex / Ethnic: Female White

Measured:
Analyzed:

06/24/2016 3:16:39PM (13.60)
06/24/2016 3:21:54PM (13.60)

Left Femur Bone Density Trend
)

Densitometry Ref: Neck [BMD)

Trend: Neck [BMD)

Hip Axis Length Comparison [mm)

50 20 -10 Mean 10 20 30
[Laft = 106 .4 mm] [Mean = 105.6 mm]

COMMENTS: FfU 2015
POST LUNG TRANSPLANT
ON PREDm:ZTINE

MAMNCY

BMD [g/crf) Y& T-score #Change vz Baseline
2 B
1 97 Ol
1) 4 |
3
‘] |
2
4w
4 4
5 -2 . . " . "
20 30 40 50 60 70 80 90 100 45.0 46.0 47.0
Age [vears) Age [vears)
1 2 3
BMD Young-Adult Age-Matched
Region (g/cm?*) e 2-score
Meck, 1.041 0.0 0.7
Total 0,980 -0.2 0.2
Trend: Neck
1 Change vs
Measured Age RAMN Previous Baseline
Date (years) (g/cm?) (%) (%e)
06/24/2016 47.5 1.041 3.3 46"
07/30/2015 46.6 1.008 0.1 1.3
0&/14/2014 45.6 1.007 1.2 1.2
06j26/2013 44.5 0,995 - baseline




DEXA FU

Height / Weight: 60.5 in. 97.0 Ibs. Measured: 06/28/2016 2:04:12 PM
Sex / Ethnic: Female ‘White Analyzed: 06/28/2016 2:06:08 PM

(13.60)
(13.60)

Trend: Neck Mean (BMD) Trend: DualFermy w Neck Me an

- Change vs
hian | . . -
#Ehange vs Baseline Measured Age BMD Previous Baseline
q

T O Date (years) (9/cm?) (%s) (%)

03 06/26{2016 66,6 0.743 -0.7 1.2
1 08/19/2010 60.8 0.748 14.5* 1.9
02/13/2008 58.2 0.653 -11,0* -11,0"

01/31f2007 a7.2 0.734 - baseline

]

57 58 58 &0 B1 B2 E% G4 65 BE 67 1 -Statistically 68% of repaat scans Fall within 15D (= 0,012 gfem? For DualF emur Meck)
S

-DualFernur Total T-score difference is 0.0, Asyrametry is Mone,
Age [pears)

Trend: DualFemt « Total My .an
Trend: Total Mean [BMD)

¥Change vs Baseline Change v¥s

Measured Age BMD ' Previous Baseline
O Date (years) (9/em?) (%e) (%e)

06/2812016 66.6 0.851 -1.2 2.7
08/19/2010 60,8 0,861 13.6™ 39"
02/13/2008 58.2 0.758 8.6* 86"
01/312007 57,2 0,529 - baseline

57 58 59 60 61 62 63 64 E5 GE &7 1 -Sratistically 689 of repeat scans Fall within 15D (= 0,010 gjern? For DualFermur Total)

7 -DualFemur Total T-score difference is 0.0, Asymmetry is Mone,
Age [pears)

This new page in PACS helps separate “Neck” and “Total”







DEXA FU

IMPRESSION:

Select worse case scenario for current and comparison

If there is no * next to the % change, please just use the wordage “No significant change”.



ISCD
Serial BMD Measurements

Serial BMD testing can be used to determine whether treatment
should be started on untreated patients, because significant loss
may be an indication for treatment.

Serial BMD testing can monitor response to therapy by finding an
Increase or stability of bone density.

Serial BMD testing can evaluate individuals for non-response by
finding loss of bone density, suggesting the need for reevaluation of
treatment and evaluation for secondary causes of osteoporosis.

Follow-up BMD testing should be done when the expected change in
BMD equals or exceeds the least significant change (LSC).



Bone mass In healthy children

AVAILAELE TEMPLATES
1. SY'STEM DEFALLT
PERSONAL

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 16

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

1.300

1.200 -
1109 ':‘
7.000 1

0.500

Femur MNeck B:D

Q.800

12 14 16 18 2

Age
Flpure 2. Male and female femar neck BMD plotled by age




ISCD
BMD Reporting in Females Prior to Menopause and in Males
Younger Than Age 50

Z-scores, not T-scores, are preferred. This is particularly
Important in children.

A Z-score of -2.0 or lower is defined as “below the
expected range for age”

A Z-score above -2.0 is “within the expected range for
age.”

Osteoporosis cannot be diagnosed in men under age 50
on the basis of BMD alone.

The WHO diagnostic criteria may be applied to women
In the menopausal transition.



DEXA PEDS

EXAM DESCRIPTION:

CLINICAL HISTORY:

TECHNIQUE:

COMPARISON:

FINDINGS:

IMPRESSION:

CONCURRENT SUPERVISION:




ISCD
Fracture Risk Assessment

A distinction Is made between

diagnostic classification and the use of
BMD for fracture risk assessment.

For fracture risk assessment, any well-
validated technigue can be used,
iIncluding measurements of more than
one site where this has been shown to
Improve the assessment of risk.



WHO Fracture Risk Algorithm (FRAX®)

~RAX was developed to calculate the 10-year
orobability of a hip fracture and the 10-year
orobability of a major osteoporotic fracture
(defined as clinical vertebral, hip, forearm or
proximal humerus fracture)

This takes into account femoral neck BMD
and the clinical risk factors

The FRAX® algorithm is available at
www.nof.org



http://www.nof.org/

FRAX

FRAX Is intended for postmenopausal
women and men age 50 and older.

The FRAX tool has not been validated
In patients currently or previously
treated with pharmacotherapy for
0osteoporosis



FRAX

FRAX can be calculated with either
femoral neck BMD or total hip BMD
but when available, femoral neck BMD
IS preferred.



FRAX

Please remember that FRAX Is only of
use in patients who are of “low bone
mass” and not on treatment for
0osteoporosis.



FRAX print out 4™ + Lewis

Height / Weight: 60.5in. 97.0 bs. Measured: 06/28/2016 2:04:12PM (13.60)
Sex / Ethnic: Female White Analyzed: 06/28/2016 2:06:08 PM (13.60)

DualFemur FRAX*

Risk Factors:
More

s

00O &

Alcohiol (3 or more units per day)
Family Hist. (Parent hip fracture)
Glucocorticoids (Chronic)

History of Fracture (AduIt)
Secondary Qsteoporosis
Rheumatoid Arthritis

Tobacco User (Current Smoker)

O0O0O0I

10-year Probability of Fracturlé:

@

18

Major Osteoporotic 11.2%

Hip 2.6%
Population USA (Caucasian)
Based on DuaFemur (Left) Neck BMD




FRAX print out KOP

Birth Date: 08071943 Age: 74 .9 yeans Patient 1Dx 306 22666
MHeipht: 66.0 in Weight: 2120 Ity Measured: 070372018 73627 AM 17 ISP 1))
Feenple - wWnte 3 O703/2018 7. SE&SE AM 17 ISP L) |

FRAX* 10-year Probability of Fracture
Based on femoral neck BMD: Dualfemur (Left)

ﬁ.mo. Osleoporotic Fracture:
Hp Fractuce:
Populatonc
Risk Factore




FRAX macro

10 year probabillity of fracture:
Major osteoporotic: [|%

Hip: [[%

Population: USA (Caucasian)

Based on DualFemur (left) neck BMD



Vertebral Fracture Assessment

Nomenclature

Vertebral Fracture Assessment (VFA)
IS the correct term to denote
densitometric spine imaging
performed for the purpose of detecting
vertebral fractures.






Bone Densitometry

Weight 1§+
‘r,\xw,' , ke wro vl

Height . 5«

Current Medical Problems: = Height / Weight:

Sex / Ethnic:

Fermale  Hispanic

Measured:
Analyzed:

BMD (gicm?)

Reazson for Bone Density Assessment?
Current Medications: {45 0 -20¢ oy
A A US sverimg g Y ol (e % {ved ){“ s3e (Pmg ‘,:(, 27 Loy 4
folie ectd oy Yo Aoy /As“:n 1A &lAmg A2 &y oy » 4 v
* Do you smoke? Y For how long? ~———

g er-te 1.5 ag Htcblads we w9 Gl
DAY pam YU w7 Yoo Koy

How many per day?

Reference: AP Spine L1-L4

BMD Young-Adult Age-Matched
YA Region T-Score Z-Score
3 L1 -0.1 0.7
2 |L2 0.0 -0.6
L3 -0.9 =1:5
L1-L4 -0.3 -0.9

M- I yes, drinks per day?

* Do you drink alcohol regularly? Y

Twbl o~ (\[-}/

* Dietary Calcium? High Low e EOD
» Supplemental Calcium? (Y) N aysco-2 mg/day

FOR WOMEN ONLY: ( "/E»remeno aysal / Perimenopausal Postmenopausal

* [rregular pericds? Y N

Image ot for diagnosis

g/ent

* Hysterectomy? Y N, -
= Ovaries removed? ‘?Ag_u‘? <=
* Are you tzking: Birth controf piils? N

FORALL. HAVE YOU HAD:
Any non-trauma related fractures?  Hip Spine Wn’stlfore:—.nn Humerus .

Abnormal Blood calcium levels? Y. N7 When?
History of blood clots? (Y N When?__ | /

F
Hormone replacement? Y Q{

Diabetes? gy 07 (N_/ When? \/
Kidney stones? Y N; When? [\
Known Bowe! disease? Y (N When?_ /[ |\ ‘ ‘
Other major diseases? St OP<_ Y N When? \ |

Do vou have anv of the following?

BMD Young-Adult Age-Matched

|
< Ingeck =
T p1rocn
o |Tota

0.2
Ul

NHA

Statistically 68 nur Total Mean)

o

HAVE OTHERS [N YOUR FAMILY HAD: o

Heart disease? Y Q
Hypertension ? Y N Y o Image not for diagr
Hyperthyroidism? Y N t 4‘/-
Hypothyroidism? b N L\/ ' __Reference: Right Femur Total BMD Young-Adult Age-Matched
\K BMD (g/cr) AT Reaion T-Score 2-Score
Have you taken? . — et -0.5 03 [ |
Thyroid hormones? Y \Nﬁw long? __ - / : |ota ” =
Cortisone or prednisone? Y N* How long? ) prel i et o [Total 0.4 0.2
Any seizure medications? Y (N Howlong? __ _ _ ——
Diurgtics?’ i s .Y ('N-\ Howlong?
Misca oy Ealimar Fsaimy ratbdne(Eyistl) ‘Gther_——
for the treatmerit of Osteoporosis? ’ TN e «°
> o . [ *G
Y >

Matched for A

ght (females 25-100 kg), Ethric




Bone Densitometry

Height / Weight: . ; Measured:
Sex / Ethnic: emale spanic Analyzed:

ANCILLARY RESULTS [AP Spine]

1 2 3
BMD Young-Adult  Age-Matched ' ‘ i Height
Region (g/cm?2) (%) T-Score (%)

-0.1
0.0

-0.9

Check T scores for more than a 1.0 level to level difference

44F



Bone Densitometry

Measured:
Analyzed:

Height / Weight:
Sex / Ethnic:

ANCILLARY RESULTS [Right Femur]

1 Z 3
BMD Young-Adult Age-Matched BMC

Region (%) 2-Score

104
109

Qo

MNeck

Neck or total, which is lowest?

44F



Bone Densitometry

Height / Weight: 52.0 in. 22.0 |bs. Measured:
Sex / Ethnic: i C Analyzed:

ANCILLARY RESULTS [Left Femur]

1 2 3
BMD Young-Adult Age-Matched BMC

Region

Neck
Upper Neck

Neck or total, which is lowest?

44F



Zand T

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

EMD* Young Adult® Age Matched?®
REGION g/cm? % T % Z
L1 0.954 84 Al .7 72 = o
L2 O)i el 83 =1...69 78 =2435
L3 1.166 217 =28 sht = ()89
L4 ] ]2 93 = (73 87 — 15318
L1-1L2 Ot 7 85 -1.44 80 -2 .07
L1-1.3 1.045 89 -1.04 84 -1.68
L1-1.4 1.064 90 =10 5 12KS 85 =1.60
L2-13 1.084 90 0[5 85 -1.62
L2-1.4 1.094 91 -0.88 86 -1.54
L3-14 L3 2is =0.52 89 . Ak

Two possible reasons for this lady’s Z score being

worse than the T score?




REGION

g/cm? % 11

0.954 84 = IR U
DIZ=997 83 =3k {5,
1.166 97 -0.28
o] ]2 93 -0.73
QIO 85 -1.44
1.045 89 -1.04
1.064 90 =0.96
1.084 90 -0.97
1.094 >kl -0.88
1L A K27 95 -0.52

Two possible reasons for this lady’s Z score being

worse than the T score?

Obesity and race

Age Matched:

-

V4



The T score Is based on a white, same sex, age 20-29
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 sex, 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.



260 Ib man, young Z above young T

to Refere

O

<
=
W
e

ALE (years)

2—-L4 Compar

I




BMD
(g7cm

AGE (years) AA

BMD (g/cn® )1

7 Young Adult?

. L2 7 Age Hutchcd? 3
I-UNAR”l WG NET TR MAGHOGG 2 sDHD  (ng/en®) v aS

| Conparizson

.14

1.28 -

oM
(g7cm®) B,

a.

o AA

(years)

L2-L4 DMD (g-/cn®)! 74
2-L4 % Youny n(lull_}- aS
fige Matchedd
:BMD (mgZcm® )7

IMBLT MET FER MRS

. Caucasian
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Bone Densitometry
Weight gain/loss and T

Weight gain ({055) should cause an
Increase ( ) 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 is unchanged.




Bone Densitometry
Weight gain/loss and Z

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

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

2.2lbs=1Kg



51F
90Kg

53F
51Kg

1.44
1.428

a4.96

1.44
1.20

@a.96
A.72

D Tt €At oy e o et ve o T f
Comparison to Eeferenc

3

ﬁ@%ﬁéﬁfﬁﬁiﬁ&iﬁlﬁﬁfﬂﬁm .

unmmuu

I d't «

m i

lllln

R

‘. il .,._‘
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! ?!'!1 .;.;.;. .,. S T O O T O 0 0

60
AGE (years)




Large Stand

Medium Stan

Small Stand ght (1b) 109.0 1*\L
Low keV Air ht ‘ 64 .
High keV Ai 3 RiEe

Rvalue

Large Standar
Medium Standa
Small Standar
Low keV Air |
High keV Air

Rvalue (%Fat)

SD=0.1

Both between -2 and -3 SD below mean for age
1Y, 16lb gain, 5% BMD loss

= significant increase in fracture risk

BMD*

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

—_ —_
— —
.




Cases



63 Post menopausal female

BMD* Young Adult? Age Matched®
REGION -

0.
0.
0.
0.
0.
0.
0.
0.
0.
[

63F



63 Post menopausal female

ANCILLARY SPINE RESULTS**
Region of Area Width Height
Interest

=
OO UINDWWN

B2
i
3
4 .
3
L
Ll
3
L
4.




63 Post menopausal female

Young Adult? Age Matched-
REGION - 2 % Z

63F



b
(q7ce® ) B.96

8.72

68

48

o8 188
L4 kR AGE (ysars)
LZ2-L3 BMD (g7ce® )] BH.911 * B.82
L2-1L3 % Youny Adults 76 * 3
ll’hﬂA'?" L2-L3 % Nye Matchedd 95 + 3
(A U SNE. B S
RArs ) LaATee 2 azdl | . -
Fenalse Medius Ats TR | : Ty e
! 1 =all ta ard 15 ' ! .
147 v k» Alry | i ( AN ]
v - High ka» ir 1z} .
‘ Evalus» Y N :
BMD* Young Adult Age Matched’
oV o Y

Ll 0,935 83 -1.63 10 0.39
L2 0,851 79 -2.07 s =0, 06
L3 0.877 13 2 &9 02 -0 .68
L4 0.801 67 .33 84 =333
L1-L2 0,944 g2 -1.,72 104 0.30
L1-L3 0.917 78 -2.,12 99 -0.09
L1-1L4 0.887 75 -2.44 95 -0.43
L2-L13 0.911 76 -2.41 95 -0.39
L2-L4 0.875 7 2.71 91 -0.69
Li-L4 0.841 70 -2.99 88 -0.97




63F



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



Height / Weight: 61.5 in.  140.0 |bs. Measured: 11/24/2008 2:17:21PM  {10.51)
Sex / Ethnic: Female ‘White Analyzed: 11/24/2008 2:17:22PM  {10.51)

Left Femur Bone Density

Reference: Neck Trend: Neck (BMD)
BMD (g/cmé) YA T-Score #%[Change vs Baseline
1.22 2 2
1.10 1 1
0.98 0 —0
0.86 -1 1"
0.74 -2 1
\\‘ 5
062 =—t-3 1 ®
|
038 .5 .4 + + + + + + + + +
20 30 40 50 60 70 80 30100 61 62 63 B4 65 66
Age [years) Age [years)
1,6 2 3
BMD Young-Adult Age-Matched
Region (g/cm?) T-Score 2-Score
Meck 1.104 1.0 2.5
Hip Axis Length Comparison (mm])
Trend: Neck
bt —— d A BMD  Baseli Change Baseli
z Measure ge aseline aseline
=30 =20 10 Mean 10 20 30 Date (vears) (g/cm?) (%) (%o/yr)
[Left = 105.1 mm) [Mean = 102.5 mm]

COMMENTS: 11f24/2008 65.1 1.104 2.4 0.7
‘ 5/13/2005 61.6 1.132 baseline baseline




Height / Weight: 61.5 in. 140.0 |bs.
Sex / Ethnic: Female ‘\White

Left Femur Bone Density
)

Hip Axis Length Comparison (mm)

[Geizs]

=30 =20 -0 Mean 10 20 30
Left = 105.1 mm] [Mean = 102.5 mm

COMMENTS:

LSMFT DEXA



Report

An area of increased density Is noted
within the measured area of the left
femoral neck. This makes the DEXA
reading non-diagnostic. An X-ray of
the left hip Is recommended for further
assessment.

LSMFT DEXA



Height / Weight: 69.0 in. 175.0 lbs. Measured: 5/12/2009  11:22:23 AM (9.30)
Sex / Ethnic: Male Hispanic Analyzed: 5/12/2009  11:22:27 AM (9.30)

Right Femur Bone Density

Reference: Neck
BMD [g/cne) Y& T-Score

1.33 2
1.20 1
1.07
0.94
0.81
0.68
0.55

0.42
20

-
-

BMD Young-Adult Age-Matched
Region (g/cm?) T-Score 2-Score

Meck 0.872 -1.5 -0.5
Upper Neck 0.704 -1.6 -0.6
Troch 0.384 -0.4 0.0
Shaft 1.291 - -
Total 1.037 -0.4 0.0

Going to use the lower of neck or total, so not an issue

Sclerotic lesion right femur DEXA 63M



Height / Weight: 60.0 in.  175.0 lbs.
Sex / Ethnic: Male Hispanic

Right Femur Bone Density

Sclerotic lesion rigt femur DEXA 63M



Report

A focal area of increased density Is
noted within the right intertrochanteric

region.

his IS outside the measured

region of the femoral neck and should
not affect the DEXA reading.
However, X-ray of the right hip Is
recommended for further
assessement.

Sclerotic lesion right femur DEXA 63M
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Young Adult?®
% T

- .
o

S OO onWwoy oo Wwn

Age Matched®

s &
84 =l 57/
87 = 1%
83 =Rles)
84 -1.8
86 ~ak S
85 —AkT
85 —A s
85 b 7
85 = BT
83 A B

35F White 242lbs 62in



L1-1L4 Comparison to Reference

Osteopeniat1

Usteoporosi§J

AL 449

AGE (years)

35F White 242Ibs 62in



Report

Because of the patients age, the T
score cannot be used to assess the
WHO criteria. 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



Age Matched’

Z

OO 00000000




Report

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

39M



46 Premenopausal female

46 F



46 Premenopausal female

REGION g/cm* % T s Z
L1 1.421 126 2.42 131 2Ok
L2 1.490 124 24l 129 2.81
L3 1.520 127 2.67 132 3.06
L4 1.481 123 2530 128 2.74
L1-L2 1.457 127 2.56 13332 2.95
L1-L3 1.480 126 2.58 132 2.98
L1-L4 1.480 125 2o 131 2.90
L2-L3 1.506 125 2%55 1heial 2.94
L2-1L4 1.496 25 2.47 130 2.86
L3-L4 1.499 B25 2.49 130 2.89

Calcified bile



46 Premenopausal female

46 F Calcified bile



46 Premenopausal female
Report

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

measured region and will not affect the
reading, on this occasion.

46 F Calcified bile



Age Matched?
REGION

n b Bed seenee

L T,
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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 forthe T
score, even at the age of 47.

African American 47F



New Case

% YOUNG
SCAN DATE REGION ADULT

13.02.1996 L2-1.4 : 107
08.10.1998 L2-1L4 . 109
13.02.1996 NECK : : 86
08.10.1998 NECK - 80

o \O 4
0 W omn

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



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



Young Adult- Age Matched-"
REGION 2 : 2 i/

~J ~ = L 0O O

.4

T
.6
.4
)
A

Sacral agenesis



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



Young Adult? Age Matched

-

REGION

~
O
-
-
[y

-

.9
.6

Dense R femoral neck



50F dense R femoral neck



Report

In view of the significant discrepancy
between the right femoral neck and
lumbar spine measurements ,
radiographs of the right hip/pelvis are
recommended.

50F dense R femoral neck



2d earlier

2d later

REGION

L1
L2
L3
L4
L1-L2
L1-L3
L1-L4
L2-L3
L2-L4
L3-L4

REGION

RFHREREFRRERRERP

Young Adult?

Ly

.84
.62
.48
.09
23
.03
- fat

Age Matched-
% Z

106 053
113 1l
107 0.65

95 -0.46
1kalal 1.00
109 0.86
105 0.48
110 (5192
104 0.41
101 0.07

o

104 0.40
108 0.74
109 0.83
96 =01 277,
108 0.71
108 0.74
104 0.41
108 0.78
104 0.36
102 0.20



51F 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



53F
51Kg

6 yr later, 8Kg wt loss

REGION

REGION

L1
L2
L3
L4
L1l-L2
Tl o=
L1-L4
L2-L3
L2-L4
L3-L4

Young Adult’

T

-0.59
-0.16
-0.70
-0.88

Age Matched®

Age Matched’



LZ2-L4 Comparison to ReferencelLZ-L4 Compariszon to Heflsrence
1.44

1.28

AR

Il £
: RN 'I, y

8 | 68 g8 188
AGE (years) AGE (years)
4TF S3F
59Kg 51Kg



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



REGTION

1k 2
20 3
2 3
4. 5
23 3
2 3
2 -4
2.5 3
2y 4
hy 5

Young Adult? Age Matched’®
o. T o. 7z




60F OA



Report

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

study.

60F OA



10

/70 yo Man for DEXA follow up




Sex: Male

Ethnicity: 'Black

'Height: 69.0in
‘Weight: 186.01b
; 01/22/1939

¢

i r : e ‘& N » B O & W0 ¥ 0 @B T TS B
Age: 66 , S Age

éMenopause Age:
Referring Physician: |JUNG, A SCOTT
Bnage not for disgnostic uss
k=1134,80 =410 Refrence oxrve and ecores matched to Black Ml

Scan Information:

‘Scan Date: December 01, 2005 - A1201050H Results Summary:
| 'f Lumbar Spmne

Analysis Date | 12/01/2005 1043
ReportDate | 12/01/2005 1043

Area | BMC | BMD | I- PR (Peak  Z- AM (Age
[em?] ‘ [(2)] [g/em?] Score Reference) Score Matched)

1445 | 1428| 0988 11 [ 03] 97
VA MEDICAL CENTER
[FAMM

Delphi W (S/N 70872)

1693 1648|  oom| 21 [ a2 88

1837 | 2263 1232 11| m
2078 | 2211 | 1305 14 | 113
| Total | 7053 8050 1141 05 B 104
Seftware version |11.2 Total BMD CV 1.0%, ACF = 1.017, BCF = 0.993

Fracture Risk: Not Increased, WHO Classification: Normal

8 12/1/05 70 yo Man for DEXA follow up



Black

69.0m

117001

012221939
Age: 70
'Menopause Age: |

'Referring Physician: |JUNG, A SCOTT ,
R
k=1125,40=393 | Reference curve and scores matched to Black Male

Scan Information:

VScan Date: %March 11, 2009 - A0311090P Results Summary:
Scan Type ~ fLumbar Spme
'Analysis Date | 03/11/2009 09:58
Report Date 03/11/2009 10:00

Area | BMC ‘ BMD T- | PR (Peak
[em?] [(2] [g/em?] Score Reference)

1498 | 2331 | 1556 41

1653 | 2754 | 1666 a2 |
1895 | 3243 | 1711 45|
2120 | 3974 | 1875 56 |

[Re.i.,..

Institution VA MEDICAL CENTER

Operator: FRED
‘Model: Delphi W (S/N 70872)
Comment: F/U 12/1/05

7167 | 123.03 1.717 4.7 |
Software version 112

Total BMD CV 1.0%, ACF = 1.012, BCF = 0.986

Results History:

Age 7 T - Score ,BND) Change vs Baseline BMD Change vs Previous

1031172009 | 70 | 1.717 | 47 50.4%* 50.4%*
Rl == = "
E 1120172005 | 66 | 1141 |  -05

7 3/11/09 70 yo Man for DEXA follow up




Black

| 69.0in

170.01b

0112211939

Age: 170
TMenopause Age: l

Referring Physician: JUNG, A SCOTT

Scan Information:

ScanDate:  March 11, 2009 - A03110900

Scan Type fLeft Hip
Analysis Date | 03/11/2009 09:59
Report Date  03/11/2009 1000

Institution 'VA MEDICAL CENTER
v Operator: iFRED

‘Model: Delphi W (S/N 70872)
Comment: F/U 12/1/05

Software version 112

Age

Tmage not for disgnostic use
k=1129,40=464 Reference crve and scores matched to Black Male

PR (Peak  Z- AM (Age
Reference) Score Matched)

4.04
T
2064 | 3067 |
4811 4266
106 059 |
Total BMD CV 1.0%, ACF = 1.012, BCF = 0.986

Results History:

ZScanDate ;Age ‘BMD ?T-Score ‘BMZD Change vs Baseline BMD Change vs Previous
03112009 | 70 0887 | 17| -9.1%* | -9.1%*

11210172005 | 66 0975 |  -12 |

3/11/09 70 yo Man for DEXA follow up




12/13/07 70 yo Man for DEXA follow up



2009 70 yo Man for DEXA follow up



Prostate Metastases

70 yo Man for DEXA follow up



yo Man for DEXA follow up
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70 yo Man for DEXA follow up



EMD lg Jem -‘I
159
146

132

1.18
1.04
0.90
0.76
062
0.45
0.34

20 30

4430.8400 DEXA Pagets prox femur 62F

Reference: Neck

Y, T-Score

90 100

Image not For diagnosis

2,7 3
BMD Young-Adult Age-Matched

Region (g/cm?) T-Score 2-Score
Meck

Meck Left 1.388 2.5 3.3

Meck Right 0.345 -1.4 -0.6

Meck Mean 1.116 0.6 1.3

Meck Diff, 0.543 3.9 3.9
Total

Total Left 1.508 4.0 4.4

Total Right 0,980 -0.2 0.2

Total Mean 1.244 1.9 2.3

Tatal Diff, 0.529 4.2 4.2




4430.8400 DEXA Pagets prox femur 62F



AGE (years)

BMD' "’ Young-Adult™ Age-Matched
Region g/cm® % T B z

10.446 958 72.0 964 72.0

ANCILLARY FEMUR RESULTS**
BMC

WARDS
TROCH
SHAFT
TOTAL

3 Rec. repeat 54M ESLD s/ptrans



TOTAL Comparlizon to Refaresce

AGE (years)

BMD * Young-Adult™ Age-Matched
Region g/cm* L) T 3 Z
TOTAL 1.085 100 0.0 100 0.0

TOTAL Comparison to Referencs

(T

ANCILLARY FEMUR RESULTS**
BMC

NECK

WARDS
TROCH
SHAFT
TOTAL

AGE (years)

BMD''' Young-Adult’ Age-Matched
g/cm?® % T 3 z

10.446 958 72.0 964 72.0

Rec. repeat 54M ESLD s/ptrans



Report

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

54M ESLD s/ptrans
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76F response to Rx



Report

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

76F response to Rx



BMD Young-Adult Age-Matche
Region g/cm* ) T kg
L2-14 1.426 115 1.5 125

Height BMC /W

(cm) (g/cm)
3.48 3.93
2.76 o g

T e, .41
3. 040 SRR 5

O 01N W

100 W

|l el B e e el e e e
W

85M BIil THR



Young Adult

Region

RADIUS UD
ULNA UD
BOTH 91D
RADIUS 33%
ULNA 33%
BOTH 33%
RADTUS TOTAL
ULNA TOTAL
BOTH TOTAL

Radius

2 85M BIil THR



Report

When the lumbar spine and hips
cannot be used we turn to the distal
radius and use the 33% measurement.

85M BIil THR



New Case

R
BMD (gfecm?)

157

Image not for diag

Reference: Ri
MD (a/cmé)

30 40 50 60 70 80
Age [years)

30

Young-Adult Age-Matched
T-Score 2-Score
4.2
4.0

S-100 kg), Ethnic
ge Al ence Populat 105)

all within 15D (% 0.010 gfcm? for AP Spine L1-L4)

Young-Adult Age-Matched

T-Crowva Z.Qrowve
-14 -0.3
-1.9 -1.0
-1.5

DEXA51F



Height / Weight: 59.0in. 117.0bs. Measured:
Sex / Ethnic: Female Asian Analyzed:

ANCILLARY RESULTS [AP Spine]

1 2 3
BMD Young-Adult Age-Matched BMC Width
Region {g/cm?) (%) T-Score (%) 2-Score (cm)

1.543 4.1
4.3
4.6
S:l

Height / Weight: 59.0in. Measured:
Sex / Ethnic: Female Analyzed:

ANCILLARY RESULTS [Right Femur]
1 2 3
BMD Young-Adult Age-Matched
Region (g/cm?) (%) T-Score (%) 2-Score

Neck 0.846 -1.4
Upper Neck

W
\

Height
(cm)

DEXA51F



Trend: L1-1L4

Measured
Date

Trend: Neck

Measured
Date

(years)
515

47.1

Age

(years)

[
)

7.1

Trend: Neck

BMD
(g/cm?)

Change vs

Previous

Previous

:

Change vs

Previous
cm?)

Previous

(%)

DEXA51F



Report

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

Ank Spond DEXA51F



HADD and zipper

Birth Date: ; g Referring Physician:  LILLIE, D
Height / Weight: 64.0in. 153.0 Measured:
/ Ethnic: Whits Analyzed:

Osteoporosis

Voung—AduIE Age—Matche(-i

T-score 2-score

=179
-1.0
-1.0

Total

Zipper artifact DEXA



New Case

Height / Weight: ! Measured:
Sex / Ethnic: Analyzed:

ANCILLARY RESULTS [AP Spine]

1 2 3
BMD Young-Adult Age-Matched BMC ¢ i Height
Region (%) T-Score (%) Z-Score

it
L2

L3

S59M



Report

Calcium anterior to the spine can
Increase apparent BMD.

DEXA pancreatic Cal 59M



New Case

ANCILLARY RESULTS [AP Spine] , '

1 2
BM| Young-Adult  Age-Matched width Height
Region (g/cm?) o) T-Score (%) 2-Score

L3

Young-Adult
T-Score

BMD Young-Adult
(g/cm?) T-Score

Population (v105)

2 10\



Report

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

DEXA no personal data 50M



New Case

Height / Weight: Measured: 5 S ) Height / Weight: s 0 b Measured:
Sex / Ethnic: : t Analyzed: / 06 M (9.30) Sex / Ethnic: White Analyzed:

eference: AP Spine L1-L4 Young-Adult  Age-Matched ANCILLARY RESULTS [AP Spine]

R
BMD (gfem?) VAT T-Score 2-Score

1 2 3
BMD Young-Adult  Age-Matched BMC Width Height
Region (g/cm?) (%) T-Score 2-Score

Matched for Age, Weight (Females 25-100 kg), Ethnic
NHANES 0-30) [ USA (ages 20-40) AP Spine Referer ulation (v105)
Statisticalk repeat scans f hin 15D (£ 0,010 gfcm? for AP Spine L1-L4)

Image not For diag

Reference: Left Femur Total Young-Adult Age-Matched
BMO (g/cr) YA 3 T-Score 2-Score
—_#
S

Matche
NHANES (ages 20-30) / USA (ages
Statistically repeat scans fall within 1

Reference: Right Femur Total Young-Aduk Age:tatched
BMD (g/cnf) Y e T-S Score

4 59F
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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



Birth Date:
Height / i
Sex / Ethnic:

Referring Physician:
Measured:
Analyzed:

1 2
BMD Young-Adult

Region (g/cm?) T-Score

L1
L2
L3
L4
L1-14

-5
90 100

Age—Matchéd

2-Score

Birth Date:

Height / Weight:
Sex / Ethnic:

i Lejt

Femur Bone D

Referring Physician:
Measured:
Analyzed:

Region

Young—AdL]It
T-Score

-1.9
=19

Age-Matched

2-Score




Kyphoplasties

64M



_Reference: Right Femur Total St oting Al Age Matched
BMD [a/cnf) Y& T-5core |Region {g/cm2) T-Score 2-Score

1:5d 0.983 0.7 o
3 0.881 0.4 1
1,038 0.4 g

Matched for Age, Weight (males 25-100 kq), Ethnic

Reference: Left Femur Total Young-Adult Age-Matched
BMD [a/cré) Y& T-Score ; T-Score Z-Score

-1.0 =185
-0.3 =150
-0.6 =158




Bilateral AVN hips

ANCILLARY RESULTS [Left Femur] ANCILLARY RESULTS [Right Femur]

1 2 3
BMD Young-Adult Age-Matched

{g/cm2) (%) T-Score {%) 2-Score

-1.0 3 215
-13
-2.0
-1.0

-13

ANCILLARY RESULTS [AP Spine]

1
BMD

Region {g/cm?)

L1 0.891
L2 0.851

3 1.056
L4 0.905
L1L2 0.871
L1-L3 0.938
L1-L4 0.930
L2-L3 0.959
L2-L4 0.941
L3-L4 0.982
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Bilateral AVN hips

60M



Birth Date:
Height / Weight:
Sex / Ethnic:

Referring Physician: ‘

Measured: 12 : AM (12.20)
Analyzed: 8/12/2009 47 AM  (12.20)
Densitometry Reference: L1-L4
BMD (g/cm?) YA T-Scor
1.58
1.46

a4
.3

I3

]
80 90 100

1 2 3
BMD Young-Adult Age-Matched
Region {g/cm?) T-Score 2-Score

2.1

Birth Date:
Height / Weight:
Sex / Ethnic:

NCILLARY RESULTS [AP Spine]

1 2
BMD Young-Adult

T-Score

Referring Physician:
Measured:
Analyzed:




Birth Date: 51 Referring Physician: W OHN
Height / Weight: .0 Ibs. Measured: 11:30:47 AM
Sex / Ethnic: Analyzed: 11:34:48 AM

80 100

Age—Matchéd

2-Score

Birth Date: / 1 years Referring Physician:
Height / Weight: Q.0in. ¢ , Measured:
Sex / Ethnic: : 3 Analyzed:

W& g @

- N

o

Region
Neck
Total




51M

Sickle cell disease



Birth Date:
Height / Weight:
Sex / Ethnic:

50.0in.

Male

54.0 Ibs.
White

13M -

Referring Physician:  NEWFIELD,
Measured: /
Analyzed:

Reference: L1-L4
BMD (gfcm?)

Age (years)

1 2
BMD Young-Adult
Region (g9/cm?) T-Score

0.522

2007

Age—Matcheci

ANCILLARY RESULTS [AP Spine]

BMD 1
Region (g/cm?)
L1 0.522
L2 0.518
L3 0.577
L4 0.515
L1-L2 0.520
L1-L3 0.542
L1-L4 0.534
L2-L3
L2-L4 ;
L3-L4 0.544

2 3
Young-Adult Age-Matched
{%) T-Score (%) Z-Score

74

b B ) TR Y I e B0 ) R B ) ]
Ww o O O B O

O\

BMC

(V8]

W

S o

ST, NN
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NN R N W
O h =l

0

Height

NS
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13M - 2010

s 5 months Referring Physician: NEWFIELD
Height / Weight: i ;

Measured:
Sex / Ethnic: Analyzed:

L1-L4 (Z-Score)

Age-Matched
Region 2-Score
L1
L2
L3
L4
L1-L4 0.885

Trend: L1-L4
Change vs

Measured Age Z-Score Previous Previous
(years)

134 18
0 5

ANCILLARY RESULTS [AP Spine]

1 2
BMD Young-Adult Age-Matched BMC 3¢ i Height
Region ) T-Score (% 2-Score
L1
L2




13M

Unknown neurologic disorder DEXA
13M



New Case

 Weight:
Ethnic:

30 40 50 60 70 80 S0 1I:II:I-

Age (vears)

Young-Adult Age-Matched
Region i T-Score 2-Score

Trend: L1-L4
1 Change vs

Measured Age BMD Baseline
Date (years) (g/cm?) (%)

1.41 6.7 ™"

62F



~om =g

TE:100
TR:4350 R—

62F






Report

Benign sclerotic lesion L1

Levels may be incorrect.



New Case

Height / Weight: bs Measured:
Sex / Ethnic: Analyzed:

Young-Adult Age-Matched
T-Score 2-Score

30 100

eference: Left Femur Neck Young-Adult Age-Matched

) %0 100

Height / Weight: 62.0 Measured:
Sex / Ethnic: m Analyzed:

ANCILLARY RESULTS [AP Spine]

1 2 3
BMD Young-Adult Age-Matched BMC ) i Height

Region / (%) T-Score (%) 2-Score

L1
L2
L3
L4
L1-L2
| 1.1 2

L1-L4

76F




Height / Weight: 62.0in.
Sex / Ethnic: Female

114.0 Ibs.

Asian

Measured:
Analyzed:

6/20/2007 9:52:11 AM

6/20/2007 9:58:48 AM

Trend: L1-L4

%Chanage vs

Measured

O

Date

6/20/2007

9/27/2005

B8/12/2004
9;”‘[ 25 12

8/20/2002

Trend: L1-L4

Change vs
Previous Previous

{(g/cm?) (%)

Age BMD
(years) {g/cm2)

Ca

-( ",

-0.025

(]

e e e B B |
N = N WD
O (

)

C

Image not for diagnosis

Matched for Age, Weight (Females 25-100 kg), Ethnic
( £ Population (v105)
2 for AP Spine L1-L4)

Y hanaa .

Trend: Neck

so Prawianie

Measured

O

Naka

Change vs
Previous Previous

{g/cm2) (%)

6/20/2007

9/27/2005

B8/12/2004
9/30/2003

-0.03 5:5
-0,03 5
).009

74
Age (years]

Statistically 68

Matched for Age, Weight (females 25-100 kg), Ethnic
0-40) Femur Reference Population (v105)
of repeat scans fall within 15D (£ 0.014 gfcm? For Left Femur Neck)




Report

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

DEXA L1 fracture 76F



Image not for diagnosis

New Case

Reference: AP Spine L1-L4
cm?) YA T-Score i (g/cm?)

0.813

80 90 100

Reference: Right Femur Neck

BMD (g/cr?) YAT-Sco i (g9/cm?)
132

118

104 Total

0.90

0.76

062

0.48

RESULTS [AP Spine]

1 2 3
BMD Young-Adult Age-Matche
{g/cm3) (%) T-Score (%) 2-Score

Young-Adult

T-Grove

Age-Matched
2-Score

-40) AP Spine Referen

within 15D ( 0,

Age-Matched
2-Score

Age, Weight {femal

0) Femt

Width

(cm)

Ref;

Height

(cm)

65F



eign weign oo.Un. 3/.U1Ibs, leasure [3)

Sex / Ethnic: Female White Analyzed: 11/21/2006

Trend: L1-L4
Trend: L1-L4

%Change vs Previous Change vs

Measured Age BMD Previous Previous
Date (years) (g/cm?) (g/cm?2) (%)

11/21/2006 64.5 867 0.0 -8.

Matched For Age, Weight (females 25-100 kg), Ethnic
4 0-40) AP Spine Reference Population (v105)
15D (£ 0,010 gjcm? For AP Spine L1-L4)

Image not for diagnosis

Trend: Neck Trend: Neck
%Change vs Previous Chaige v
10 Measured Age BMD Previous Previous

(years) (g/cm?2) (g/cm?) (%)
w 64.8 0.811 -0.002 -0.2
g 71 0 £3.4 0.813 0.065 8.7
. 59.5 0.748 & =
/) — A

Matched for Age, Weight (females 25-100 kg), Ethnic




wanz
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o
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DEXA with islet cell met to L2 65F



Report

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

DEXA with islet cell met to L2 65F



Height / Weight:
Sex / Ethnic:

New Case

Measured:
Analyzed:

Reference: AP Spine L1-L4
YAT-

Reference: Right Femur Total )

Young-Adult
T-Score

Young-Adult
T-Score

0.1

Young-Adult
T-Score

Age-Matched
2-Score

Age-Matched
2-Score

1

Age-Matched
2-Score

100 ka), Ethnic

44F



Height / Weight:
Sex / Ethnic:

ANCILLARY RESULTS [AP Spine]

1 2
BMD Young-Adult

Region (g/cm2) (%) T-Score

L1
L2
L3
L4
L1-L2

1112

Height / Weight:
Sex / Ethnic:

ANCILLARY RESULTS [Left Femur]

1 2
BMD Young-Adult
Reaion (a/em?) (%)  T-Score

Neck 1.045 101

Height / Weight:
Sex / Ethnic:

ANCILLARY RESULTS [Right Femur]

BMD Young»Adqu

Reaion (a/ecm?) (%)  T-Score

PSS

Measured: g 1:54:04 PM
Analyzed: O 1:59 ™M

Age-Matched BMC Width

(%) 2-Score {g) {cm)

12.24
14.42
14.02
14.55

Measured:
Analyzed:

Age-Matc hed BMC

(%)  2-Score (9)

Measured:
Analyzed:

Age—Mal(hed
(%) 2-Score

Height

(cm)

44F



Report

52", 182lbs



Height / Weight:
Sex / Ethnic:

New Case

Measured:
Analyzed:

Young-Adult
T-Score

=1,

Young-Adult
T-Score

Young-Adult
T-Score

Age-Matched
2-Score

Age-Matched
2-Score

100 kg), Ethni
ulati

Age-Matched
2-Score

S-100 kg), Ethnic

S55F



Height / Weight: 25.0 Measured:
Sex / Ethnic: Analyzed:

ANCILLARY RESULTS [AP Spine]

1 2 3
BMD Young-Adult Age-Matched BMC i Height
Region (%) T-Score (%) 2-Score
L1 0.9 -1.7
L2 0 -1.9

Height / Weight: 0 in. 5.0 Measured:
Sex / Ethnic: A Analyzed:

ANCILLARY RESULTS [Left Femur]

1 2 3
BMD Young-Adult Age-Matched BMC
(g/cm?) T-Score (%) 2-Score

Height / Weight: 65.0 in. 25.0 bs. Measured:
Sex / Ethnic: m Analyzed:

ANCILLARY RESULTS [Right Femur]

1 2 3
BMD Young-Adult Age-Matched BMC
Region (g/cm?) (%) 2-Score

S55F




Height / Weight:
Sex / Ethnic:

Measured:
Analyzed:

Trend: L1-L4
e Measured
Date

Measured Age
(years)

Trend: Total

Measured Age
Date (years)

Change vs
Previous Previous

(g9/cm?)

0.011

S-100 kg), Ethnic
ul
AP Spine L1-L4)

Change vs
Previous Previous

), Ethnic
10!

Change vs
Previous Previous

q), Ethnic

S55F



Report

Good response to Rx



Birth Date: 9 Referring Physician:
Height / Weight: 48.0 53 3 Measured:
Hispan Analyzed:

Sex / Ethnic:
Reference: L1-L4

Ceeclpql

2pine 3Colips/s

Reason for Bone Den_}u Assessment?
Curpm Medxcaﬂons Coalan
3

' GO CAN
7\
Y (N Forhowiong?_ How many per day?

If yes, drinks per day?
/ﬁh ‘c€¢ C(a/

~ Dietary Calcium? High Low
* Supplemental Caicium? f\‘{, N ﬁs t} / __mg/day
4 /
Feﬁmenépex'::d Postmenopausal
I\qe—'\lat(hed

FOR WOMEN ONLY: Premenopausai

* regular periods? Y N>

* Hysterectomy? Y M

=ries removed? Y iﬁf /‘ ] ! o Adide

* Are you tzking: Birth controi pilis? Y bi I—ormone replacement? Y m:gat o
FORALL_ Have you rap KT - 06 Lt -
Any non-rauma related fractures? Hip Spme Wrisi/fForearim Humerus
Abnormal Bloed caicium levels? ) When?
History of blood clots? )  When?
Diabetes? When?
Kidney stones? 3 > When?
Known BEowel disease? ' When?
Other major diseases? & When?

* Do you smoke?

* Do you drink alcohol regularty? Y Qv )

N )

Do vou have anv of the following?

Heart disease?

Hypertension 7

Hyperthyroidism?

Hypothyroidism?

Have vou taken?

Thyroid hormones? & g How long?
% How long?
N

Cortisone or prednisone?

Any seizure medications? How long?

Diurstics? How long?
Calam..r " Fosamax® Rz}mfene’Evns:z) Cther

Mizacalcin
for the treatmerit of Osteoporosis?

HAVE OTHERS IN YOUR FAMILY H

DEXA Lx spine metal 9F CP 2008




Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient: 1 Patient ID:
Birth Date: 13 Referring Physician:
Height / Weight: n S Measured:
Sex / Ethnic: Hepary Analyzed:

ANCILLARY RESULTS [AP Spine]
BMD Young-Adult  Age-Matched

Region (a/cm?) (%) T-Score (%) 2-Score
1 2 - 9.1

width
(cm)

L1
L2

Height
(em)

DEXA Lx spine metal 9F CP 2008



Birth Date: 9/1 7 9.9 years Referring Physician: S .
Height / Weight: 48.0 Measured: 172X 1 ) 11.40)
Sex / Ethnic: His Analyzed: 11.40)
N Densitometry Reference: 12 Trend: L2 (Z-Score)

B\ Ve Q i AM Z-

Gender:

Have you ever had a Bone Density S

If yes, when?
PATIENT RISK FACTORS:
Is there any family history of Os
Do you smoke now or hav:
Have you had any fra
if yes, whe
Occnsionaﬂy
Occasionally
Occasmnahv:/
Occasionally
Dc:asionnlly

Age-Matched
2-Score

Do you take meds
i yes, wt
For how lony
H y al No
lave you had su
i What kind? __| o

No
RIGHT "\aom

Do you any of th

Thyroid ¢
Kidr
Arth

COMME

MEL

Image not for diagr

DEXA Lx spine metal 9F CP 2007




ANCILLARY RESULTS [AP Spine]

BMD Young-Adult  Age-Matched
Region (9/cm?) (%)

L1
L2
L1142

BMC

DEXA Lx spine metal 9F CP 2007



Birth Date: 6/13/1995  12.9 years Referring Phys| : GOTTSCHALK MICHAEL
Height / Weight: 45.0in. 55.0 bs. Measured: 5/13/2008 3:58:06 PM  (11.40)
Sex { Ethnic: Male  Hispanic Analyzed: 5/13/2008 4:06:02PM  (11.40)

Birth Date: 6/13/1995 12.9 years Referring Physician: ~ GOTTSCHALK MICHAEL
Height / Weight: 45.0in. 55.0 bs. Measured: 5/13/2008 1581 (11.40)
Sex / Ethnic: Male  Hispanic Analyzed: 5/13/2008 HOH (11.40)

Total Body Tissue Quantitation Reference Chart: No reference data Composition Trend: Total

ANCILLARY RESULTS [Total Body] for Total Body [Total] region. Fat() FatFres (g) [Magenta]

NHANES/USA Ref

' ¢ ; did not support Pediatric Total Bod 10000
BMD Young-Adult  Age-Matched p%umwsmnm i & 15000

Region (g/cm?) (%) T-Score (%) 2-Score
8000 17000

Head 1571 S 5 < =
Left Arm 0.633 - - & z 6000 16000
LeftLeg 0729 | \
Left Trunk 0.657 ] . 4000 15000
Left Total 0.79 1

Right Arm 0.759 ; ) 2000
Right Leg 0.639

Right: Trunk 0.634 10 12 13
Right Total 0.856 Age (years)

Arms 0.679
Legs 0.713 Tissue1 CenliIeZJ3 Total Mass Fat : L(-zan1 BMC
Trurk 0.647 ! Region (0Fat) (kg) ()] (9) (9)

Ribs 0.591 : Legs 46.4 9.25 4,108 4,744 3935
Pelvis 0.640 | Trunk 310 12.78 3,890 8670 2200
Spine 0725 Total 35.8 27.56 9,514 17061 9816

Total 0.815

14000

14

Pediatric Information
Skeletal Age (not specified)
Technique (not specified)
Pubertal Stage (not specified)
Technique (not specified)

Bone Size Assessment: Trend: Total

Measured Age Tissuel Centilez'3 Total Mass Fatl Leaé
Date (years) _(%Fat) (kg) (9) ()

COMMENTS: L-med 5/13/2008 12.9 358 27.56 9514 17,061
10/10/2006 11.3 145 18.25 2541 15,043
8/31/2005 10.2 13.0 16.49 2066 13834
Lean Mass Assessment: 2/2/2004 8.6 11.7 15.42 1,743 13,164

Image not for diagnosis 1 -Statistically 68% of repeat scans Fall within 15D (+ 0.8 % Fat, £210 g Tissue Mass, £520
2 2 o ; 1 qFat Mass, £610 g Lean Mass for Total Body Total)

TT“éeg'th‘fégﬂgg 4:17:33 PM (11.40)7610.15:153.66:31:210.00::1.00.4,80¢6.50 2-USA Total Bady Composition Reference Population (v105)

1 -Statistically 68% of repeat scans fall within 15D ( 0,010 gfcm? for Total Body Total) 0.00:0,00 0.00:0.00

2 -NHANES{USA Total Bdy Reference Population (v105) Filename: 9vwtOke63.dfb

3 -Matched For Age, Ethnic Scan Mode: Thin - 0.4 WGy
14 -Results for research purposes, not clinical use.

Filename: SvwtOke63.dfb

3 -Composition Matched For Age

. Lunar Prodigy Lunar Prodigy
@‘ GE Healthcare bRiiSTI L0 GE Healthcare DF+15771

DEXA OGil leg cast IM rods 12M




Birth Date:
Height / Weight: 45.0in.
Sex / Ethnic: Male

6/13/1995  12.9 years

55.0 bs.
Hispanic

Referring Physician:
Measured:
Analyzed:

GOTTSCHALK,MICHAEL
5/13/2008 3:58:06 PM  (11.40)
5/13/2008 4:06:02PM  (11.40)

Birth Date:
Height / Weight:
Sex / Ethnic:

6/13/1995  12.9 years
45.0in. 55.0bs.

GOTTSCHALK, MICHAEL
5/13/2008 3:58:06 PM  (11.40)
5/13/2008 4:06:02PM  (11.40)

Referring Physician:
Measured:
Hispanic Analyzed:

BODY COMPOSITIOI‘!

Tissue
Region (%Fat)

Region
(%hoFat)

1
Tissue
(9)

1
Fat

(9)

Total Mass
(kg)

Left: Arm 38.1
Left Leg 46.5
Left Trunk 309
Left Total 358
Right Arm 38.1
Right Leg 46.4
Right Trunk 311
Right Total 35.8
Arms 38.1
Legs 46.4
Trunk 31.0
Android 308
Gynoid 48.1
Total 358

FAT MASS RATIOS

Trunk/
Total

36.6
43.4
304
34.2
36.9
45.7
305
34.9
36.7
44.4

1,348
4,735
6,919
14,365
1,171
4,118
5,641
12,211
2519
8,852
12,560
1,935
4,115
26,576

514
2,199
2,139
5,140

446
1,909
1,752
4,375

960
4,108
3,890

505
1,981
9,514

(Arms+Legs)/
Trunk

0.41

1.30

1.40
5.07
7.04
15.02
121
4.18
5.74
12.54
261
9.25
12.78
1.94
4.17

1 -Statistically 68% of repeat scans Fall within 15D (% 0.8 % Fat, £210 g Tissue Mass, £520 g Fat Mass, £610 g Lean Mass for Total Body Total)

Filename: 9vwtOke63.dfb

@ GE Healthcare

Lunar Frodigy
DF+15771

Total Body Tissue Quantitation

COMMENTS: L-med

Composition Trend: Total
Fat Free (g) [Magenta]

Reference Chart: No reference data for
Total Body [Total] region Fat{g)
NHANES/USA Reference Population did 10000
not support Pediatric Total Body Er 18000
Composition. 3000 17000

6000 16000
4000 15000

2000 o 14000

10 " 12 13
Age (years)

Trend: Total

1 2,3 1 1 1
Measured Age Tissue Centile TotalMass Region Tissue Fat Lean BMC Fat Free
Date (years)  (%Fat) (kg) (%Fat) (9) (9) (9) (9) (o)

5/13/2008 129 35.8 27.56 34.5 26,576 9,514 17,061 9816 18,043
10/10/2006 11.3 14.5 18.25 139 17,584 2,541 15,043 6674 15,710
8/31/2005 10.2 13.0 16.49 125 15,899 2,066 13,834 591.0 14,425
2/2{2004 8.6 11.7 15.42 11.3 14,906 1,743 13,164 513.0 13677

Trend: Fat Distribution

1
Age Android Gynoid Total Body
Date (years) (%hFat) (%hoFat) (%hFat)

5/13/2008 12.9 30.8 48.1 358
10/10/2006 13 5.1 30.2 ; 14.5
8/31/2005 10.2 4.1 279 130
2/2/2004 8.6 s o 117

Tmage not for diagnosis

Printed: 5/13/2008 4:17:44 PM (11,40)76:0.15:153.85:31.2 0.00:-1.00 4.80x6.50

11.0:%Fat=35.8%
0.00:0.00 0.00:0.00
Filename: 9vutOke63.dfb
Scan Mode: Thin 0.4 uGy.

T -Statistically 68% of repeat scans fall within 15D (£ 0.8 % Fat, £210 g Tissus Mass, £520
g Fat Mass, £610 g Lean Mass for Total Body Total)

2 -UUSA Total Body Composition Reference Population (v105)

3-Composition Matched for Age

@ GE Healthcare

Lunar Prodigy
DF+15771

DEXA OGil leg cast IM rods 12M




Birth Date: Referring Physician: <M Birth Date: Referring Physician:
b Measured: 5 v 0 Height / Weight: 55.0 Measured:
M ( Sex / Ethnic: Analyzed:

Height / Weigh
H Analyzed:
ANCILLARY RESULTS [AP Spine]

Sex / Ethni
Densitometry Referencs
) A

1 2
BMD Young-Adult  Age-Matched BMC Area Height
(cm2)

Region (g/cm?) (%) T-Score (%) 2Z-Score

1 3
BMD Age-Matched
(g/em?) 2-Score

Trend: L1-L4
Change vs
Measured Age Z-Score Previous Previous
(years) (%)

ine L1-L4

Tunar Prodi
DF+1 @ GE Healthcare

@ GE Healthcare

DEXA OGil leg cast IM rods 12M



Referring Physician:
Measured:
Analyzed:

PM  (11.40)

Birth Date:
H PM  (11.40)

ght / Weight:
Sex / Ethnic:
Total (Z-Score)
) AN

l/&" Female

Have you ever had a Bone Density Scan? /

ifyes, when? ___ / /(O ’fw Where?
PATIENT RISK FACTORS:

Is there any family history of Osteoporosis? Yes 0

Do you smoke now or have you in the past? Yes

Have you had any fractured bones as an adult? D (

Yes
If yes, when? L f Which bone(s)?

1 3
BMD Age-Matched
(o/cm) 2-Score

Do you consume 3 or more dairy servings per day? Yes I Occaslonally P\ / 5
/ =

Do you take calcium supplements? Occasionally
Do you exercise at least 3 times per week? o Occaslonally
Do you drink more than 2 alcoholic drinks per day? Occaslonally
Do you drink 5 or more cups of coffes or soft drink per day? ) Occasionally
If Female:
Have you gone through menopausa?
Have you had a hysterectomy?

If 0, were your ovaries removed?
Do you take estrogen?

If yes, for how many years?
Do you take medication for Osteoporosis?

If yes, what kind?

For how long?
Are you taking seizure medication? Yes No
Do you take oral prednisone or cortisone medications? Yes No
Have you had surgery on your spine? Yes No

What kind?
Have you had surgery on your hips? Yes No

If yes:

Trend: Total Change vs

Measured Z-Score Previous Pre;lvlt))us
Date (%)

Age
(years)

LEFT RIGHT BOTH
Do you any of the following?: Please circle if yes.
Thyroid condition Bowel Disease Cancer
Kidney Disease Diabetes
Arthritis Asthma
COMMENTS:

MEDICATI ONS:

Technologlst
GE Healthcare

DEXA OGil leg cast IM rods 12M



Bong Dzn
Bone Density Diagnostic Center i e Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center o . Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103 - 330 Lewis Street, Suite 202 San Diego, CA 92103

g Dsn

Patient 1ID:
Referring Physician:
Measured:
Analyzed:

Patient ID: L Patient:

Birth Date: Referring Physician: P Birth Date:

Height / Weigh Measured: ):39:29 AM Height / Weigh
Analyzed: 1 Sex / Ethnic:

Sex / Ethnic: : Nhite
y 0 M Z-S ANCILLARY RESULTS [AP Spine]

BMD  Young-Adult Age-Matched
) T-Score (%) 2-Score

Patient:

width Height
(cm) (em)

Region

Age-Matched
2-5core

Riley day syndrome DEXA 15F 2004



University of California San Diego

Lewis Street Radiology

Bone Density Risk Factor Information

Alias Name

11/21/2007 13:40

AVRYAAAr Y

E-3131278

Diagnosis

WEIGHT:

Where?

, you drink mor
5 you drink &

Osteoporosi

MENDELEVITCH, RAZID

istory: RILEY DAY SYNDROME
RILEY DAY SYNOROME
Requesting MD: UALLS, RICHARD P, M.D

No

No-
RIGHT

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient ID:
Referring Physician:
Measured:
Analyzed:

Patient:

Birth Date:
Height / Weight:
Sex / Ethnic:

fAge: 15 Years

Reference Chart: No reference data for Left
Forearm [Radius UD) region
NHANES/USA Reference Population did not
support the patient's Age for Left Forearm
Densitometry.

Una LD Radus UD

Occasionally
Occasionally
Occasionally
Occasionally
Occasionally

BOTH

Pricted: 11121

4.9:%Fat=19.(

).00:0.00 0.00:
am L

1:45:59 PM (11,40)76:0,15:50.00:12,0 0.00:6,20 0.60x1.08

Riley day syndrome DEXA 15F

2007



Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient: » Patient ID:
Birth Date: Sy Referring Physician:
Height / Weight: Measured:

Sex / Ethnic: Y Analyzed:

ANCILLARY RESULTS [Left Forearm]

dult  Age-Matched

Region Score (%)  2-Score

Radk

Una LT

Riley day syndrome DEXA 15F 2007



Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103
Patient ID:
Referring Physician:

Measure
Analyzed: 8/10 10PM

Patient:

)
(11.40)

Densitometry Reference: L1-L4

1
BMD Age-Matched
(g/cm?)

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient:
Birth Date:
Height / Weight:
Sex / Ethnic:

ANCILLARY RESULTS [AP Spine]

1 2
BMD Young-Adult

Region (9/cm?) (%)  T-Score

L1

dthin 150 (£ 0,010

uation (v105)

Patient ID:
Referring Physi
Measured:
Analyze«

4:20:01PM
5:10 PM

Age-Matched BMC Width

2-Score

DEXA metal in spine 18M

(11.40)

Height

2005



Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient: Patient ID: Patient: Patient ID:
Birth Date: 8 years Referring Physician: Birth Date: 8/ years Referring Physician:
Height / Weight: S Measured: 3/18/ PV 7.53 Height / Weight: 0 S Measured:
Sex / Ethnic: e Hispari Analyzed: 3/18/2005 29:3 Sex / Ethnic: e Hisparic Analyzed:

Left Femur Bone 2 Reference Chart: No reference data for Pediatric ANCILLARY RESULTS [Left Femur]

Left Femur [Neck] region

1 2
BMD Young-Adult  Age-Matched Area
Region (9/cm?) (%) T-Score (%) 2-Score (cm2)

Region
f

HAL chart results unavailable

DEXA metal in spine 18M




University of California San Diego
Lewis Street Radiology
Bone Density Risk Factor Information
Alias Name

Age: 17 Years
98/10/2007 15:00 Status: 0 History: UALKER-UORBRUG SYNDROME

u
i ‘ T “ ‘ i Diagnosis: EVAL FOR OSTEOPOROSIS
(T M 1l ”Hw Requesting MD: GOTTSCHALK, MICHAEL E, m.p.
E-3062743

Gender: Male Female HEIGHT: _ D (s wWEIGHT: /

Have you ever had a Bor

If yes, when?
PATIENT RISK FACTOR
Is there any family history of Osta

ave you had any fractured bones as an adult?
If yes, when? /. /. 2= i
Occasionally
Occasionally
Occasionally
Occasionally
Occasionally

s0, were
estrogen
yes, for how many years? __
Do you take m tion for Os
1f yes, what kind?

DEXA metal in spine 18M 2007




Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient: Patient ID:

Referring Physician:

S Measure«
Sex / Ethnic: Analyzed:

Densitometry Referenc
BMD (gfcr Al

Region

Measured
Date

Tmage not for

SPM  (11.40)

27PM  (11.40)

Trend: L1-L4 (Z-Score)
—_ el

g/em?)

1 )
BMD Age-Matched
(g/cm?)

Trend: L1-L4
Change vs
Age Z-Score  Previous  Previous
(years) (%)

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient:

Birth Date:
Height / Weight:
Sex / Ethnic:

ANCILLARY RESULTS [AP Spine]

1 2
BMD Young-Adult

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

L1

Fall vthin 15D ( 0.010

Ag
(

i1

Patient ID:
Referring Physi
Measured: S PM
Analyzed: 8/10 M

je-Matched BMC

2-Score

DEXA metal in spine 18M

11.40)
(11.40)

Height

2007



Bone Density Diagnostic Center Bone Density Diagnostic Center

Dept. of Radiology, UCSD Medical Center Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103 330 Lewis Street, Suite 202 San Diego, CA 92103

Patient: ” Patient ID:
8 Referring Physician: SCHALK,MICI

Measured: 8/10/. 3:15:59PM  (11.40)

07 3 PM  (11.40)

Patient: (¢ A Patient ID:
Birth Date: 8/16 years Referring Physician: NICHA Birth Date:
Height / Weight: 5 Measured: 8/10/. 3 9PM  (11.40) Height / Weight:
Sex / Ethnic: Analyzed: 8/10 (11.40) Sex / Ethnic: > Hispanic Analyzed:

Left Femur Bone Densit Reference Chart: No reference No patient or valid information ANCILLARY RESULTS [Left Femur]

data for Pediatric Left Femur available for display.
[Neck] region

1
BMD Young-Adult  Age-Matched
Region (9/cm?) (%) T-Score (%) 2-Score

0.806
pper Neck

Neck

Region
Neck

Totd

HAL chart results unavailable

Trend: Neck
Change vs
Measured Age Z-Score Previous  Previous
(years) (%)

17
1

Tmage not for diag Statistically 65% cans Fall within 15 14 gjcm: for Left Femur Neck)

1 -Statistically 68%. scans fall wthin 150 (£ 0,014 gfem? for L

Filename: Odwhmpct

@ GE Healthcare E i @ GE Healthcare

L1z7 127

DEXA metal in spine 18M




UEL, 0277 MBonz Dansi tic Car : EsSUs MIGUEL, 027 MBons Density Dizgnc
University of California San Diego e )9 Bone DenSIty Dlagnost|c Center

5 " x Dept. of Radiology, UCSD Medical Center
L "y

ewls Street Radlology i X 330 Lewis Street, Suite 202 San Diego, CA 92103
Bone Density Risk Factor Information oo

Patient 1D:

e — AYtaa . Birth Date:
207 ©9:00

[

L 27.0 years Referring Physician:
S Exin (LS L77000) . Folgn Beaw 0.0 bs o o
]I “ History: PULMONARY FII Bex RCE £ nalyzed:
H” "‘ | gison
1]l

Requ

U Conne:

GUEL] FiRR 192589

Gender: 'Male)/ Female HEIGHT:

| 2
BMD Young-Adult  Age-Matched
Region (a/cm T-5¢ 2-5core

L1

Healthe

12

DEXA inadequate femur 27M dwarf



Bonsz Dz
Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
F5°| (22757 330 Lewis Street, Suite 202 San Diego, CA 92103

Patient ID:
Referring Physician:
g bs Measured:
Sex / Ethnic: =] Analyzed:

ANCILLARY RESULTS [AP Spine]

BMD Young-Adult BMC
o)

Region ) (0)

GE Healthcare

gl A2y

Bone Density Diagnostic Center
s Dept. of Radiology, UCSD Medical Center
5] 330 Lewis Street, Suite 202 San Diego, CA 92103

Patient ID:
1 2 s Referring Physician:

Height / Weight: Measured:

Sex / Ethnic: Hspar Analyzed:

width
(¢

Young-Adult  Age-Matched
-5 2-5core

15

HAL chait resulls unavadab

255 gl AT

DEXA inadequate femur 27M dwarf



Bonz Dz 4
Bone Density Diagnostic Center , i Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center Gy Dept. of Radiology, UCSD Medical Center

37070 37070

; ’j‘] [z ] 330 Lewis Street, Suite 202 San Diego, CA 92103 L AP 9] 330 Lewis Street, Suite 202 San Diego, CA 92103

Patient ID: 19, . 2 ERO, X Patient ID:
Referring Physician: ] = irth Da 10/17/1 27.0 years Referring Physician:
g bs Measured: 1 2:26 1 Height / Weight: bs Measured:
Sex / Ethnic: a Analyzed: 1 7 95 Sex / Ethnic: [ Analyzed:

ANCILLARY RESULTS [Left Femur] i 1) 1 e itometry Reference Neck T

BMD Young-Adult
Region ) (%) T-Scor

it Age-Matched

2-5core

gl A2y 255 gl AT

DEXA inadequate femur 27M dwarf



Bonsz Dz
Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
F5°| (22757 330 Lewis Street, Suite 202 San Diego, CA 92103
Patient ID:
Referring Physician:

g s Measured:
Sex / Ethnic: a Analyzed:

ANCILLARY RESULTS [Right Femur]

BMD Young-Adult  Age-Matched BMC
z

Region (%) (9)

27NN

37070

055%

Birth Date:
Height / Weight:
Sex / Ethnic:

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

ELER( Patient ID:
Referring Physician:
Measun 3
Analyzed:

BMD Young-Adult
(a/em?)

1,10’

1,17,

115,
1

Young-Adult
T-Score

DEXA inadequate femur 27M dwarf

Age-Matched
2-5core

Age-Matched
2-Score




MCCARTHY,PATRICK LYLE, 033Y M HADC1 MCCARTHY,PATRICK LYLE, 033Y M HADC1

1291116 08/21/2007 1291116 08/21/2007
A#3071934 16:06:47 A#3071934 16:06:47
Location Location

remarks: remarks:

=LqM AP =LqM LL
W1.763: L 2.126 Pelvis AP W1.215:L 2124 Lumbar LAT

DEXA displaced Lx screw 33M



MCCARTHY,PATRICK LYLE, 033Y M
1291116

A#3071934

Location

remarks:

=LgM
W1.222: L 2.076

HADC1
08/21/2007
16:06:47

AP
Lumbar AP

Patient:

Birth Date:
Height / Weight:
Sex / Ethnic:

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient ID:
Referring Physician:
Measured:
Analyzed:

ANCILLARY RESULTS [AP Spine]

Region

L1

(a/em?) (%) 2-Score

width Height

BMD Young-Adult  Age-Matched
(cm) (em)

DEXA displaced Lx screw 33M



Bone Density Diagnostic Center

Dept. of Radiology, UCSD Medical Center

330 Lewis Street, Suite 202 San Diego, CA 92103

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient:

Birth Date:

Height / Weight:

Sex / Ethnic: Male

Patient ID:
Referring Physician:
Measured:
Analyzed:

Patient:

Birth Date:
Height / Weight:
Sex / Ethnic:

Patient ID:
Referring Physician:
Measured:
Analyzed:

ANCILLARY RESULTS [Left Femur]

BMD Young-Aduit
Region (a/cm?) (%) T-Score

Age-Matched

(%)

2-Score

Area
(em?)

Young-Adult
T-Score

Age-Matched
2-Score

Reference: Left Femur Neck bsind

Age-Matched
2-Score

(g/am?)

& GE Mealthcare

DEXA displaced Lx screw 33M




MCCARTHY,PATRICK LYLE, 031Y M UCSD Hillcrest MCCARTHY PATRICK LYLE

1291116 HADC1 1291116
A#2525156 09/12/2005 A#2525156
Location1106 15:50:29 Location1106

remarks: A" remarks: AN
2.27734=LgM AP 2.3429=1gM LI
W1125 : 172599 Thoracolumbar AP W1400 -1 2899 Thoracolumbar LAT

DEXA displaced Lx screw 33M



Young-Adult
T-Score

Young-Adult
T-Score

0.1
0.3

BMD Young-Adult
(g/cm3)

100

Age-Matched
2-Score

Age-Matched
2-Score

). 1

Age-Matched

0 kg), Ethnic

Measured:
Analyzed:

itched / width Height

2-Score

NAF Steroids 4Y



Height / Weight: 62.0iIn. 1820 bs. Measured:
Sex / Ethnic: Fermale Hispanic Analyzed:

ANCILLARY RESULTS [Left Femur]

1 2 3
BMD Young-Adult Age-Matched BMC
Region (%) T-Score (%) 2-Score (g)

Upper Meck § 108 0.6 105 0.4 165

Meck 045 101 0.1 103 B2 =.96

Wards 98 0.2 9g -1
Troch 0, < 0.3 102 0.1
Shaft P

Total

Height / Weight: 62.0in.  182.0 bs, Measured:
Sex / Ethnic: Fernale  Hispanic Analyzed:

ANCILLARY RESULTS [Right Femur]

1 2 3
BMD Young-Adult Age-Matched BMC
Region (g/cm?2) (%o) T-Score (%o) Z-Score

Meck 0.973 Q< -05 96
Upper MNeck 07 (5 104
Wards 0.6 109
Troch 0.80 Qe -0.4 Q2
Shaft ,28¢ =

Total 055 0.4 103

44F Steroids 4Y



Bone Density Diagnostic Center Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103 330 Lewis Street, Suite 202 San Diego, CA 92103
Patient: BROPHY, NANC Patient ID:
Birth Datq 5/ Referring Physician:
5300 Measured:
Analyzed:

Patient: Patient ID:
h Dat y Referring Physician:
Height / Weigk Measured: 10 AM Height / Weight:
Sex / Ethnic: Whi

Sex / Ethnic: Analyzed:
ANCILLARY RESULTS [Left Forearm]

19 2 5
BMD Young-Adult  Age-Matched Area

Region (g/cm?) (%) T-Score (% 2-Score (cm?)

AM

BMD (

105

Radius UD

BMD Young-Adult  Age-Matched
Region (g/cm3) T-Score 2-5core

Radius UD

Una 33% Radius 33%

Both Total

jem? for Left Forearm Radius UD)

Lunar Prodi
& e Heamncae o & e Heamncae

DEXA spine posterior decompression 49F



Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient: Patient ID:

h Dat y Referring Physician:
Height / Weigk 0 Measured:
Sex / Ethnic: Mhite Analyzed:

@ GE Healthcare

1 2
BMD Young-Adult
(g/cm?) T-Score

Age-Matched
2-Score

Tunar Prodi
DF+1

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

BROPHY, NANC Patient ID:

5/ Referring Physician:
Height / Weight: 53.0in Measured:
Sex / Ethnic M Analyzed:

(g/cm?) T-Score

@ GE Healthcare

DEXA spine posterior decompression 49F

1
BMD Young-Adult

Age-Matched
2-score




Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center

330 Lewis Street, Suite 202 San Diego, CA 92103

Patient:

h Dat
Height / Weigk
Sex / Ethnic:

ANCILLARY RESULTS [AP Spine]

Patient ID:
Referring Physician:
Measured:

Analyzed:

Patient: BROPHY, NANC
Birth Dat 5/

Height / Weight: 53.01n.

Sex / Ethnic:

Patient ID:

Referring Physician:

Measured: 1 :18:10 AM
Analyzed: 11AM  (11.40)

1 2
BMD Young-Adult  Age-Matched Area
Region (g/cm?) (%) T-Score (%) 2-Score (cm?)
L1 0 5

15,

Unna UD Radius UD

19 3
BMD Young-Adult  Age-Matched
Region (g/cm?) T-Score 2-Score
Radius UD
Ul
Uina 33% Radius 33% adius 3
Ina 33

Ulna Total
Both Total

Spine Refere
kg), Ethnic

Lunar Prodi
& e Heamncae o GE Healthcare

DEXA spine posterior decompression 49F



Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient: BROPHY, NANCY' Patient ID: 1341231
Birth Date: 5/2/1958 49.5 years Referring Physician:  KELSO
Height / Weight: 53.0in. 110.0bs. Measured: 12/5/2007
Sex / Ethnic: Femae White Analyzed: 12/5/2007

9:18:10 AM  (11.40)
218:11AM  (1140)

ANCILLARY RESULTS [Left Forearm]

19 2 3
i BMD Young-Adult  Age-Matched
Region (g/cm?) (%) T-Score (%) 2-Score

Radius UD 0.410 09 0.9
Ulna UD 0.268 -
Radius 33% 0.607 8 =1:5
Unna 33% 0.608
Both UD 0.353
Both 33% 0.607
Radius Total 0.531
Ulna Total 0.470
Both Total 0.504

I

E-3152238 S |
BROPHY , NANCY_f

1 -Statistically 65% of repeat scans fal within 15D ( 0.016 gjcm? for Left Forearm Radius UD)
2 -NHANES (ages 20-30) ] USA (ages 20-40) Forearm Reference Population (v105)
3 -Matched for Age, Ethnic
9 -5PA callbration in use: (SPA values are 10% lower than Comac values.)
Filename: Spélsices.cfa

_~ Anhritis ~ € 51€ 0
C sl

@ GE Healthcare

Tunar Prody
DFH15771

done F

5 University of California San Diego
QA=0C (ala Lewis Street Radiology i
: ne Bone Density Risk Factor Information

{
Alias Name: PETERSON, NANCY A

Age: 49 Years
History: OSTEOPENIA ON XRAY, EVAL ON DEXR
Diagnosis: SPINAL STENOSIS IN CERVICAL REGION
il Requesting MD: KELSO, CHRISTINE G, M.D.
”‘“‘, Comments : PT.CALLED|

[{
5/200'

m

AT
HEIGHT: ,/L\LLL WEIGHT: J_\LA

|y Y {o)
o Density Scan? (N 0 es )
had a Bone Density 7l Where? -

Gender: Male Female

Have you ever
If yes, when? /[
PATIENT RISK FACTORS: <
1s there any family history of Osteoporosis
Do you smoke now or have you in the past?
Haye you had any fractured bones as an adult?
If yes, when? e
£ (Occasionalk
Do you consume 3 or more dairy servings per day? Yis 3 ; \gg’c'ag;ah'a?!:
Do you take calcium supplements? (dy ; ) 3 i
Do you exercis2 at least 3 times per week? Yes.- ’ Oecesiinaly
Do you drink more than 2 alcohofic drinks per day? Yes 3 Oeentional
D; you drink 5 or more cups of coffez or soft drink per day? y
If Female: ,
Have you gone through menopause?
Have you had 2 hysteractomy?
If s0, were your ovaries removed?
Do you fake estrogen?
If yes, for how many years7._ .
Do you take medication for Osteoporosis?
If yes, what kind? )
Far R 1000, o i —
$ o ==
Are you taking seizuré medication o
Do you take oral prednisone or contisone medications?
Have you had surgery o7 your-spmg%j v
What kind?< { .
i 2\ \ ( B
Have you had surgery on your hips? \ { p
If yes: st ; = RIGHT (BOTH)
Please circle if ves.
Bowel Disease Cancar
Diabeies
o Asthma )

“hlat L 2 /JJL}J(_/‘C_?L_‘I g

Do you any of the following?:
Tnyroid condition
Kidney Disease

“COMMENTS: ____

MEDICATIONS:__

oA

N,

Technolo

DEXA spine posterior decompression 49F



Bone Density Diagnostic Center Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103 330 Lewis Street, Suite 202 San Diego, CA 92103

Patient: BROPHY, NANCY' Patient ID: 1341231 Patient: BROPHY, NANCY' Patient ID: 1341231
Birth Date: 5/2/1958 49.5 years Referring Physician:  KELSO Birth Date: 5/2/1958 49.5 years Referring Physician:  KELSO
Height / Weight: 53.0in. 110.0bs. Measured: 12/5/2007 9:14:24 AM  (11.40) Height / Weight: 53.0in. 110.0bs. Measured: 12/5/2007 9:14:24 AM  (11.40)
Sex / Ethnic: Femae White Analyzed: 12/10/2007  8:41:11 AM  (11.40) Sex / Ethnic: Femae White Analyzed: 12/10/2007 8:41:11 AM  (11.40)
AP Spine Bone Density Densitometry Reference: L1-L4 -
L 4 st ANCILLARY RESULTS [AP Spine]

1.42 1 2 3
BMD Young-Adult  Age-Matched Height

1.30 Region (g/cm?) (%) T-Score (%) 2Z-Score (cm)
1.18 L1 0.900 -1.9 -1.1 f 2.84
1.08 0.877 227 -18 ; 3.18
0.796 -3.4 2.5 4 2.84
0.997 ~1.7 -0.8 it 332
0.887 S -1.4 i 6.01
0.856 -2.6 17 8.85
0.895 =24 =15 ¥ 12.18
0.838 -3.0 -2.2 ; 6.02
0.894 -2.5 =17 i 9.34
0.903 2.5 -1.6 i 6.17

0.94

Age (years)

1 2 3
BMD Young-Adult  Age-Matched
(g/cm2) T-Score 2-Score

0.900 & -1.1
0.877
0.796
0.997
0.895

COMMENTS:

Image not for diagnosis ~Statistically 68% of repeat scans fall within 15D (£ 0.010 g/cm? For AP Spine L1-L4)

Printed: 12/10/2007 8:41:43 AM (11.40)76:3.00:50.00:12.0 0.00:10.56 ~NHANES (ages 20-30) { USA (ages 20-40) AP Spine Reference Population (v105)

0.60%1.05 17.7:%F sbr15. 9% ~Matched for Age, Weight (Females 25-100 ka), Ethnic

0.00:0.00 0.00:0.00 - World Health Organization - Defintion of Osteoporosis and Osteopenia for Caucasian Women:

Fiename: 1helsice3.ds Normal = T-Score at or above -1.0 SD; Osteopenia = T-Score between -1.0 and -2.5 5D; 1 -Statistically 68% of repeat scans fall within 15D ( 0.010 gfcm? for AP Spine L1-L4)

Scan Mode: Standard  37.0 pGy Osteoporosis = T-Score at or below -2.5 5D; (WHO definitions only apply when a young healthy 2 -NHANES (ages 20-30) / USA (ages 20-40) AP Spine Reference Population (v105)
Catucasian Women reference database is used to determine T-5cores.) 3-Matched for Age, Weight (emales 25-100 kg), Ethnic

Filename: 1helsjce3.dfs

Lunar Prodigy Lunar Prodigy
& e Heamncae L & e Heamncae L

DEXA spine posterior decompression 49F




University of California San Diego o s 5 . & )
Lewis Street Radiology : 4 Bone Dens_'ty Diagnostic Center
Bone Density Risk Factor Information Dept. of Radiology, UCSD Medical Center
e Street, Suite 202 San Diego, CA 92103
(BONE DENSTTY) SKELET = i Datlent: .
28/29/2007 10:30 Status: 0 »-u.my e hige: 58 Yours B""I‘I"[’;am ) Patient ID:
H M ;l\ l H‘l\ | Diagnosis: FOLLOW UP/COMPARE Height / Weight: Y 1 = s;':’lr‘:,phvs“ e
[ ‘ ilhl H‘!‘ AR Requesting MO: ALPERT, MORTON E, M.D Sex / Ethnic: e Othe /\vu;lyze:!-.
E-3067751

A CCONAN

Gender: fMale) Female HEIGHT: O WEIGHT:

Have you ever had a Bone D
If yes, when e Where
PATIENT RISK FACTORS:

Do you smoke now or have you in the pat
Have you had any fr s an adh
It yes, when? J Which bor

Occasionally
Occasionally | 2
per week? > Occasionally BMD Young-Aduit
nks per day? (l Occasionally / Rogon. _aneen | vees
oft drink per day? Occasionally

f Female
Have you gone throug
you had a hy
If s0, were your ovaries remc
u take estrogen?
If yes, for how many years? _

Yes Trend: L1-L4 w
Yes a Measured Age BMD weva.f.f'morﬁ-vio..s
Have you had surgery on your spi Yes Date (years) (g/cm?) (g/cm?)

What kind?
Have you had surgery on y Yes

if yes LEFT  RIGHT BOTH

Do.yau any of the f
d condition Bowel 3 Cancer

Arthritis
9/2007 10 AM (11.40)76:3.00:50,00:12.0 0,00:1¢
COMMENTS: 4 4 o - % 0x1 Fate s
X _( PInIce3.
Randard 370Gy

MEDICATI ONS:

DEXA misplaced femoral necks 60M



Bone Density Diagnostic Center 0525 s . Bone Density Diagnostic Center
Dept. of Radiology, UCSD Me: | Center T Dept. of Radiology, UCSD Me: | Center

Patient ID:
Referring Physician:
Measured:
Analyzed:

Patient ID: 8 Patient:
Referring Physician: ! Birth Date:
Measured: 14 Height / Weight:
Analyzed: 8 0:38:1 1 Sex / Ethnic:

Patient:

Birth Date:
Height / Weight:
Sex / Ethnic:

ANCILLARY RESULTS [AP Spine]
BMD  Young-Adult Age-Matched Area width Height

Region (g/cm?) (%) T-score (%) 2-Score (em?) (cm) (cm)

HAL chart results unavailable

Trend: Neck
| Change vs

Measured Age BMD Previous  Previous
(years) (g/cm?) (9/cm?)

DEXA misplaced femoral necks 60M



Bone Density Diagnostic Center - o . Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center S Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103 B 330 Lewis Street, Suite 202 San Diego, CA 92103

Patient ID:
Referring Physician:
Measured:
Analyzed:

Patient ID: 8 Patient:
Referring Physician: , BRIK 3, D Birth Date:
Measured: /29, 11.4 Height / Weight:
Analyzed: 8 0 0 (11.40 Sex / Ethnic:

Patient:

Birth Date:
Height / Weight:
Sex / Ethnic:

ANCILLARY RESULTS [Left Femur]

BMD Young-Adult  Age-Matched Area
Region (a/cm?) (%) T- (%)  2-Score (cm2)

Young-Adult
T-core

WAL chort results unavailable
Trend: Neck
h Change vs
Measured Age BMD Previous  Previous
(years) (9/cm?) (9/cm?)

DEXA misplaced femoral necks 60M



Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103
Patient ID:
Referring Physician:
Measured:
Analyzed:

Patient:

Birth Date:
Height / Weight:
Sex / Ethnic:

ANCILLARY RESULTS [Right Femur]

BMD Young-Adult  Age-Matched
Region (a/cm?) (%)  2-core

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient ID:
Referring Physician:
Measured:
Analyzed:

Patient:
Birth Date:
Height / Weight:
Sex / Ethnic:

Image r

Densitometry Reference: Neck Trend: Neck Mean (BMD) 1 2,7
B o . Previou BMD Young-Adult

hange vs Pr

(a/em?) T-Score

Trend: Neck Mean
1 Change vs
Measured Age BMD Previous Previ

Date (years) (g/cm?) (a/em?) I

DEXA misplaced femoral necks 60M



Bone Density Diagnostic Center et T s . Bone Density Diagnostic Center
Dept. of Radiology, UCSD Me: | Center R Dept. of Radiology, UCSD Me: | Center
330 Lewis Street, Suite 202 San Diego, CA 92103 B
Patient: E Patient ID: 0862786 Patient: > Patient ID:
Birth Date: Referring Physician: v RIK 3, I Birth Date: 9 Referring Physician:

Measured: 8 7 3 (11 Height / Weight: ( Measured:
Analyzed: 7 (11 Sex / Ethnic: . Analyzed:

Trend: L1-L4

Change vs
BMD Previous re
(9/em?) (9/em?)

).081%

Trend: Neck
Trend: Neck [BMD) Change vs
i Measured Age BMD Previous Previous
DualFemur N | Date (years)  (g/em?)  (g/cm?) (%)

. o
BMD Young-Adult WHO Classification TssdiNack

(a/em?) T-Score. P Change vs
e Age BMD Previous Previous

(years) (9/c (9/em?)

L : B oe voamca

DEXA misplaced femoral necks 60M



SUPINE

W1.867 ;L 1,793

Rebecca and John Moores UCSD Cancer Center
3855 Health Sciences Dr. Rm 1220
Jolla, CA 92093

Facility ID:
Referring Physician:
Measured:
Analyzed

Image not for diagr

Young-Adult

T-Score

Total Left
Total Right

Total Diff

COMMENTS:

0-40) Fernur Ref
100 kg), Ethy
42

0 1.0 5D; C

Age-Matched
2-Score

Nedk Angle (deg)= 59; Scan Mode: S 0 pGy; Let Femur

Lunar Prod

DEXA Pagets 61F



sity of California San Diego
Lewis Street Radiology
Bone Density Risk Factor Information

Alias Name
DEXA ( BONE = A

[Exan. (LS)L77050)
08/08/2007 13:00 Status: 0 History: baseline screening

‘\‘ ‘ I 1 “ I Diagnosis: SCREENING FOR OSTEOPOROSIS
LR o 80 £ Requesting MD: MEHTA, GITA, M.D
[Comments . PT SCH]

E-3053266

Gender: Male Female

Have you ever had
If yes en? _
PATIENT RISK FACTORS:
> any
Do you smoke now o
Have you had
1t

Occa!:lbn’d”'/
Occasionally

RIGHT  BOTH

Patient:

Birth Date:
Height / Weight:
Sex / Ethnic:

Flename: ér1he
" 2

Healthcare

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

0:50.00:12.0 0

Patient ID: 1311841
Referring Physician:  VEHTA
Measured: /200
Analyzed:

Densitometry Reference: L1-L4

BMO (g

Young-Adult  Age-Matched

DEXA externally rotated femurs 64F



Bone Density Diagnostic Center ; ' ‘ ‘ Bone Density Diagnostic Center

Dept. of Radiology, UCSD Medical Center Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103 330 Lewis Street, Suite 202 San Diego, CA 92103

Patient: Patient ID: 1 Patient: WIN Patient ID:
Birth Date: 3 € Referring Physician:  VE Birth Date: Referring Physician:
Height / Weight: . Measured: Height / Weight: 45.0 b Measured:
Sex / Ethnic: e Black Analyzed: Sex / Ethnic: e Black Analyzed:

ANCILLARY RESULTS [AP Spin ANCILLARY RESULTS [Left Femur]

BMD  Young-Adult Age-Matched BMC Area width Height

BMD Young-Adult  Age-Matched Area
Region (g/cm?) (%) T (%)  2-Score (cm2) (am)

Region (g/cm?) (%) T-score (%) 2-Score (em?)
Neck 1121
per Neck
Neck

1.154
1
1.24
1.254
1.194
1211

DEXA externally rotated femurs 64F



Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103
Patient: Iy Patient ID:
Birth Date: 3 64.4 Referring Physician:  MEHT,

Height / Weight: X Measured: / 2 1.4 Height / Weight: 1 X Measured:
Sex / Ethnic: emale } Analyzed: 3/3 M (1140 Sex / Ethnic: Analyzed:

Patient: Patient ID: 1
Birth Date: 3/9/1943 Referring Physician: ~ VEH

Young-Adult

ANCILLARY RESULTS [Right Femur]
ve | Region T-Score

BMD Young-Adult  Age-Matched BMC Area
Region (a/cm?) ( T-Score (%)  2-Score (cm2)
Neck
per Neck
Neck

Young-Adult Age-Matched
Densitometiy Reference: Left Femur
. Region (9/cm?) T-Score

BMD Young-Adult Age-Matched
Densitometry Reference: Right Femn Region (o/em) T -Score 2 Score

D g/cnf)

DEXA externally rotated femurs 64F



W 2000 : L 500 W 2000 : L 500

DEXA recent L3 fx 71F



University of California San Diego
Lewis Street Radiology
Bone Density Risk Factor Information

Alias Name

History: fu osteopenia
Diagnosis: OSTEOPENIA
Requesting MD: MEHTR, GITR, M.D

C40ab e E-3105685

INAJOR BRENDA LEE]

. Gender: Male Female

, ¥ er had a Bone S

. PATIENT RISK FACTORS!
there any family history
ol u smoke No

. :
‘l.‘ it - ; e 3or rvings per day’ ! Occasionally
. ? Occasionally §
'l = 3 “ 2 Occastonally
J Ocgasionally
Occasionally

W 2140 : L 475

DEXA recent L3 fx 71F



Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient ID:
Referring Physician:
Measured:
Analyzed:

Patient:

Birth Date:
Height / Weight:
Sex / Ethnic:

Patient ID:
Referring Physician:
Measured:
Analyzed:

Patient:

Birth Date:

Height / Weight:

Sex / Ethnic: e

Densitometry Reference: L1-L4

BMD Young-Adult  Age-Matched
(g9/cm?) T-Score 2-Score

81 C 14
< =

Trend: L1-L4
0 Change vs

BMD Previous Previous

(9/em?) (g/em?) (%)

Image not for diagn

ANCILLARY RESULTS [AP Spine]

BMD Young-Adult  Age-Matched Area

Region (a/cm?) (%) T-Score (%) 2-Score (cm?)

Height
(em)

L1 .81
L2 3
1.21

DEXA recent L3 fx 71F




Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient:

Birth Date:
Height / Weight:
Sex / Ethnic:

Patient ID:

Referring Physician:

Measured:
Analyzed:

11.40)
1 11.40)

Patient:

Birth Date:
Height / Weight:
Sex / Ethnic:

Densitometry Reference: Neck

Trend: Neck (BMD)

BMD Young-Adult  Age-Matched
(g9/cm?) T-Score 2-Score

Hip Axiz Length Comparison (me)

Trend: Neck
1 Change vs

BMD Previous  Previous
(a/cm?) (9/cm?) (%)

Patient ID:
Referring Physician:
Measured:
Analyzed:

ANCILLARY RESULTS [Left Femur]

BMD Young-Aduit
Region (a/cm?) (%) T-Score

Age-Matched

(%)

2-Score

DEXA recent L3 fx 71F




Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient: Patient ID:
Referring Physician:
Measured:
Analyzed:

Trend: L1-L4
Change vs
Age Previous Previous
(years) (a/cm?) (a/cm?) (%)

Trend: Neck
Trend: Neck (BMD)

Change vs
™MD Previous Previous

Age
(years)  (9/cm?)  (g/cm?) )

@ o veerwone

DEXA recent L3 fx 71F



Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center

University of California San Diego
330 Lewis Street, Suite 202 San Diego, CA 92103

Lewis Street Radiology
Bone Density Risk Factor Information

Patient: 1 Patient ID:
SELETR Alias Name Birth Date: 0 years Referring Physician:
Exam: (LS)L77050) Age: 75 Years Height / Weight: 51.0 0 Measured:
n ther Analyzed:

7/24/2007 16:00 Status: 0 History: screening bone density Sex / Ethnic:

(LD (L I E sl el ANCILLARY RESULTS [AP' §pine]

YU, PERRL S, Nn.D
E-3040827 BMD  Young-Adult Age-Matched
(9/cm?) (%) T-Score (%) 2-Score

joK! L] Region

Gender: Male Female 5 |  weGHT:_|

Have you ever a Bone Det
If yes, wh

PATIENT RISK FACTORS:

Occasionally
Occasionally
Occasionally
Occasionally
Occasionally

u gone thro

Have you had a hy:

No
2 oral prednisone © No
had surgery on y! No

What kind?
No

RIGHT BOTH

DEXA misread femur 75F




Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient: AKK 1,V Patient ID: 2095510 Patient: AWI Patient ID:

Birth Date: 5 Referring Physician: Birth Date: S Referring Physician:
Height / Weight: 610N 5.0bs Measured: } Height / Weight: s Measured:

Sex / Ethnic: Femade Othe Analyzed: 2 < Sex / Ethnic: = Analyzed:

ANCILLARY RESULTS [Right Femur]
; BMD (gfom® AT-Scor (9/cm®)

BVMD Young-Adult  Age-Matched
Region (9/cm?) (%) T-Score (%) 2-Score

).599

).420

Image ot for diagnosss

Filename: pbiplics3.df

w GE Healthcare 7 S & GE Healthcare

DEXA misread femur 75F
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University of California San Diego
Lewis Street Radiology
Bone Density Risk Factor Information
Alias Name

~ Age: 75 Years
Status: © History: screening

5 = ELE
m/es/zazv w :30
“ Diagnosis UNSPECIFIED OSTEOPOROSIS
H ‘ Q(a-cs ing MO KALLENBERG, GENE A, n.0
E-3029764

Gender: Male Female HEIGHT: 227  WEIGHT: 22~

r 2 2 oy / j 2 RE 27EA]
/t;rﬁup Fonz. Cap. /_//fala.//»%g; Vi Ty
& ?ﬁﬁ/z’/t///w oo M (’//J /J/f:a/s K /££ 2 AL %
Occasionally ’A(foj £/7‘/4/£ "c‘/-/u /ﬁ‘ﬁf ///‘é/f/ EAcH A 2 ‘;{ﬁc’/)(
Occasionaly Dresl-2 Sagtece Yok  ITBAIEY 3 S Slr AAg

Occasionally
Occasionally

Cecasicnsty | £ 20£-Low Emes ¢ /7//,5 ITRL/ET Emch Am.
| Femakin 2.2 f/‘;/ﬂf: 1 Y2blEY £m2h A
Y. 4 P J?tﬁwr 24b. /7//5/5/ VXA'A”/}/y V% /a//g
l{/sug/m/ 0 mg Vo k. LPRB/ET e b A ;. ZESTRI
f,{)é_cﬁ//d’ctid g 725, !/4" 75 Eger 7.
e .‘%ms Sss mg. 7744. I TablsT By /7££ d/ B
N moTi ﬂm///@/ﬁ/j////f 024'7;7/4/) Vi fé/srg j&c/”ﬁ(({ é'/q»;//
G be /////di(_///véj ;Z[mi Y45 / f}/zrgjé’z{"?jmf //pc/c///
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DEXA exclude L spine 75F
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Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient: WA Patient ID:

Birth Date: as Referring Physician:

Height / Weight: 2 Measured:
Analyzed:

Sex / Ethnic:

Y EL /% s /eq,«,tfc/,e T

ANCILLARY RESULTS [AP Spine]
Height

BMD Young-Adult  Age-Matched H
(%) T-Score (%) 2Z-Score 2 @ (em)

Region (a/cm?)

DEXA exclude L spine 75F



/ ot ~ . P ey

Bone Density Diagnostic Center 07/051200) e Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103 330 Lewis Street, Suite 202 San Diego, CA 92103

Patient: WA Patient ID: Patient: WARE, DE D Patient ID:

Birth Date: ars Referring Physician: ¥ Birth Date: 2 7 years Referring Physician:

Height / Weight: s Measured: M (9.3 Height / Weight: Measured:
Analyzed: 5/200 12 1 (9.30) Sex / Ethnic: e Analyzed:

Young Adult Age-Matched
T-Score 2-Score
BMD Young-Adult  Age-Matched H Area . ¢ L1 -15

(g/em?) (%) T-Score (%) 2Z-Score (em?) 2 3

Age-Matched
(g/am?) 2-Score

@ GE Healthcare

DEXA exclude L spine 75F



University of California San Diego

Lewis Street Radiology

Bone Density Risk Factor Information

XA (BONE DENS SKELETAI

07/25/2007 15:00 Status

LLENTTR

E-3044932

Gender{ Malg// Female

Alias Name
050} Age: 75 Years

S/P HEART TX ANNUAL REVIEMW
Diagnosis: ANNUAL REVIEW
Requesting MD: HERMANN, DENISE D, M.D

[Comment s - MARISOL 36758]

History

WEIGHT:

Occasionally
Occasionally
Occasionally
Occasionally
Occasionally

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient:

Birth Date:
Height / Weight:
Sex / Ethnic:

Patient ID:
Referring Physician:
Measured:
Analyzed:

ANCILLARY RESULTS [AP Spine]

BMD Young-Aduit
Region (a/cm?) (%) T-Score

Age-Matched BMC Area
(%) 2Z-Score (@ (em?)

Height
(cm)

L1

DEXA don’t use Lx 75M



Bone Density Diagnostic Center 07/ ) . Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center 15:13 Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103 330 Lewis Street, Suite 202 San Diego, CA 92103

Patient ID:
Referring Physician:
Measured:
Analyzed:

Patient ID: 1906333 Patient:
Birth Date: Referring Physician: T Birth Date:
Height / Weight: Measured: M (9.3 Height / Weight:
Sex / Ethnic: Analyzed: 3:22:41PM (930 Sex / Ethnic:
Young-Adult Age-Matched

ANCILLARY RESULTS [Left Femur]
T-Score 2-Score

BMD Young-Adult  Age-Matched BMC Area
Region (a/cm?) (%) T-Score (%) 2-Score (@ (cm?)

Patient:

Age-Matched

Reference: Leit Femur Neck
o 2-Score

(g/cm?)

8 GE Mealthcare

175

DEXA don’t use Lx 75M




Bone Density Diagnostic Center

Dept. of Radiology, UCSD Medical Center

330 Lewis Street, Suite 202 San Diego, CA 92103

Patient: Patient ID:
Referring Physician:
Measured:
Analyzed:

Trend: L1-L4

(years)

(years)

@ o vemrwone

Trend:L1-L4

BMD.
(g/cm?)

Trend: Neck

BMD
(g/cm?)

Change vs
Previous Previous

{9/em?) (%)

Change vs
Previous Previous

(g/cm

DEXA don’t use Lx 75M



Patient:

Birth Dat
Height / Weigk
Sex / Ethnic:

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Mordan, Gabriela Patient ID:
Referring Physician:
Measured:
Analyzed:

Trend: L1 (BMD)
hange vs Previous

ZD

10

Densitometry Reference: L1
BMD (g/cre) A T-Sc

Young-Adult  Age-Matched
(g/cm?) T-Score 2-Score

Change vs
Previous Previous
o)

Measured A
(years) 9 (g/cm?)

-med LtF-medp-2

@ GE Healthcare

Tunar Prod
DF+1

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103
Patient ID:
Referring Physician:

Height / Weight: 0 Measured:
Sex / Ethnic Analyzed:

ANCILLARY RESULTS [AP Spine]
1 2
BMD Young-Adult  Age-Matched BMC Area
Region (g/cm?) (%) T-Score (0% (cm?)

L1

@ GE Healthcare

DEXA vertebroplasty 77F

2 AM

AM

(11.40)
(114

Height




Patient:

Birth Dat
Height / Weigk
Sex / Ethnic:

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Mordan, Gabriela Patient ID:
Referring Physician:
Measured:
Analyzed:

Densitometry Referenc
)

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

247 AM (11.40) Height / Weight:
1AM (11.4C Sex / Ethnic

Nack(BMD) ANCILLARY RESULTS [Left Femur]

BMD (of ? hange vs Previous

1 2
BMD ‘Young-Adult
Region (g/cm?) (%)  T-Score

Young-Adult  Age-Matched
(g/cm?) T-Score 2-Score

Hip Axis Length Comparison (mm)

@ GE Healthcare

Trend: Neck
1

Measured Age
(years)

Change vs
Previous Previous
)

Fernur Refe
kg), Ethnic

Tunar Prod
DF+1 @ GE Healthcare

Patient ID:

Referring Physician:

Measured:
Analyzed:

Age-Matched BMC
o 2-Score

-1.8

7 AM  (11.40)
1AM (11.4

Area
(cm?)

DEXA vertebroplasty 77F



Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center

330 Lewis Street, Suite 202 San Diego, CA 92103

Patient:
Birth Date:
Height / Weight:

Mordan, Gabriela
8/8/1930  77.4 years
67.0in.  200.0 bbs.
Female  White

Patient ID: 1061879
Referring Physician: ~ HERMANN,DENISE D.
Measured: 1/8/2008 11:12:42 AM  (11.40)
Analyzed: 1/8/2008 11:17:10 AM  (11.40)

Sex / Ethnic:

Trend: L1 (BMD)
%Change vs Previous

Trend: L1

Change vs
Measured Age BMD. Previous Previous
Date (years) (g/cm?) (g/cm?) (%)

1/8/2008 774 0871 0.108* 14.2%
1/9/2007 76.4 0.762 -0.046 -5.7

1/6/2005 74.4 0.808 0.007 08
12/16/2003 73.3 0.802 -0.171% =17.6%
12/12{2002 72.3 0.973 -0.107 % =9.9%
12/11/2001 71.3 1.080 = &

Age [years)

Matched For Age, Weight (females 25-100 ka), Ethnic
NHANES (ages 20-30) / USA (ages 20-40) AP Spine Reference Population (v105)
Statistically 65% of repeat scans fall within 150 (& 0.030 gfem? for AP Spine L1)

Image not for diagnosis

Trend: Neck (BMD)
%Change vs Previous

Trend: Neck
Change vs

Measured Age BMD Previous  Previous

Date (years) {g/cm?) (g/cm?) (%)

4.5

o =]

1/8/2008 77.4 0.586
5.7

1/9/2007 76.4 0613
1/6/2005 74.4 0.650

12/16/2003 73.3 0.701

12/12/2002 72.3 0.803

12/11/2001 713 0811

Age [years)

Matched for Age, Weight (Females 25-100 k), Ethnic
NHANES (ages 20-30) / LISA (ages 20-40) Femur Reference Population (v105)
Statistically 68% of repeat scans Fall within 15D ( 0,014 gfcm? for Left Femur Neck)

Image not for diagnosis

* - Indicates signficant change based on 95% confidence interval,

Tunar Prodigy
DF+15771

% GE Healthcare

01/08/2008 11:00

L

E-3133807

Um'versit_y of California San Diego
Lewis Street Radiology
Bone Density Risk Factor Information

IDEXA (BONE DENS. Y) SKELETA)]

LT

MORDAN, GABRIELA

Alias Name:
Exan: (LS)[77050)

Age: 77
History: s/p heart tx - e
Diagnosis: annual reyieu
Requesting MD: Hermanw, DENISE D, n.p

Connents: lauric 57178

Y . mE7
NEEES HEIGHT: ) oo’  weiehT:

Have you ever had a Bone Density Scan?

If yes,

when? [} 200

PATIENT RISK FACTORS:

Is there any famity

history of Ostsoporesis?

Do you smoke now or have you in the past?

Have you had any

fractured bones as an adult?

it yes, when? T

Do you consume 3

or more dairy servings par day?

Dayou take calciurm supplements?

Do you exarcise at

least 3 times par week?

Do you drink more than 2 aicoholic drinks per day?
Do you drirk 5 or mora cups of =

If Female:
Have you gon thro
Have you had a hysf
If s0, we
Do you take estroge:
If yes, o

ugh menopause?
tersctorny?

re your ovaries removed?
n?

r how many years?

Do you take medication for Osteoporosis?
If yes, what kin¢? E
For how long?

Are you taking seizure madication?

Do yoli tzke oral prednisone or cortisor

Have you had surgery on your spine?

Whatkind? __ CAWNWWSE A wiee

Have you had surgery on your

if yes:
Do you any of the foll
fio¥

hyroid condf
idney Disease

MEDICATI ONS:;,

lowing?: Please circle if yes.
Bowel

Technoiogist

medications?

AY

Whera?

Yes
Which bona(s)?

Yes

Occasionally
Occasionally
Occasionally
Oceasionally
Occasiunally

RIGHT BOTH

DEXA vertebroplasty 77F



Gabriela Mordan Meds List

1 Rapamune 1mg Qb at noon
2 Prograf 2mg Qb 4 mg tabs
3 CellCept 1000 mg Qb 500 mg tabs

4 Metoprolol tartrate 100 mg/am, 50 mg/pm 50 mg tabs
5 Fosinopril 40 mg QD 40 mg tabs

6 Bumetanide 3mg QD 1 mg tabs
7 Colchicine 06 mg QD 0.6 mg tabs

8 Zocor 20 mg QD 20 mg tabs
9 Zetia 10 mg Qb 10 mg tags

10 Evista 60 mg Qb 60 mg tabs
11 Calcium carbonate 650 mg 650 mg tabs
12 Vitamin D

413 Levothyroxine 0.025 mg 0.025 mg tabs

14 Sporanox 200 mg 100 mg tabs
15 Omeprazole 20 mg 20 mg tabs
16 Aspirin EC 81mg 81 mg tabs
17 Docusate 500 mg 250 mg caps

-rrWadasm——M

Multivitamins
Vitamin B&
Vitamin B 12

Vitamin C MORDAN
el , GRABRIELA
: i R L F DOB: ©8/08/1930
:é:cn 3133807 (LS)L77080
D ):'Q (BONE DENSITY) SKELETAL /
L:s:: 01/08/2008 Time: 11:00
similar exam ’ o
Time

Pt. Loc:

At

P/:ndmg FD: HERMANN, DENISE D, M.D

4 (619) 543-5743 / (619]290-’559.2
questing MD: HERMANN, DENISE D, M.D

P/B:
B: (618) 543-5743  (519)280-5592
Precaution/Allergies:IODINE

Diagnosis:annual review

DEXA vertebroplasty 77F



Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

University of California San Diego
Lewis Street Radiology
Bone Density Risk Factor Information

06/12/2007 13:05 Status: ©

AN

E-2879233

[FONG. PAULTNE TR ik - 057 3053)

Gender: Male , Female HEIGHT:
Have you ever had a Bone Density Scan?
If yes, when? ___/___
PATIENT RISK FACTORS:
Is there any family history of Osteoporosis?
Do you smoke now @ you in the pas
Have you had any fractured bones as an adult?
If yes. /

0 you consume 3 or more dairy servings per day?
you take calcium supplements?
per week?
holic drinks per day?
Do you drink soft drink per day?
f Female

Have you had a hysterectomy?
1 50, were your ovaries removed?
Do you take estroges
i yes, for how many years? _
Do you take medication for Osteoporosis?
if y at kind?
For how long?
you taking seizure
you take oral prednisone or cortisone mex
Have you had surgery on your spine?
What kind? . :
Have you had surgery on your hi
If yes:

dication?

Do you any of the following?
d-eondiition

Alias Name

st dexHistory
] Diagnosis

WEIGHT: _/

Cancer »

Age: 79 Years

78 y/o with osteopenia, assess change from
DISORDER OF BONE AND CARTILAGE, UNSPECI
Requesting MO: SANI, ARMELIA, M.0

No'

No.

No

No»

Occasionally
Occasionally
Occasionally
Occasionally
Occasionally

RIGHT BOTH

Image not for d

% GE Healthcare

FONG, PAULINE
10/31/1927 75.0 years
64.2in. 150.3 lbs.
Female Asian

Reference: AP Spine L1
BMO (glom)

Reterence: Right Femur Neck

BMO (gfem?)

0 % 6
Age (years)

Patient ID:
Referring Physician:
Measured: 12/6/2002

12/6/2002

12:00:00 AM (3.60)
12:00:00 AM (3.60)
Young-Aduk  Age-Matched

YA T-Score

Matched for Age, Weight (females 25-100 kg), Ethnic
NHANES (ages 20-30) / USA (ages 20-40) AP Spine Reference Populstion (v105)
Statistically 68% of repeat scans fall wthin 15D (+ 0.030 g/cm? for AP Spine 1)

Young-Adult

YAT-Score T-Score
11 08
14 0.1

Age-Matched
Score

Matched for Age, Weight (femates 25-100 kg), Ethnic
NHANES (ages 20-30) / USA (ages 20-40) Femur Reference Population (v105)
‘Stasstically 68% of repeat scans fall wehin 150 (+ 0,014 g/c ight Femur Neck)

DEXA artifact 80F



Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Le Street, Suite 202 San Diego, CA 92103

FONG, PAULINE
10/31/1927 75.0 years
3 64.2in. 1503 Ibs.
Sex / Ethnic: Female Asian
Right Femur Bone Density
\ =

HAL chart results unavailablo

COMMENTS:

Image not for disgna
7 1:00:37 PM (9.30)76:0.75:76.80: 15,6 0.00:-1.00 1.20x120

Neck Angle (deg)= 58
Flename: fong_poo.f16
Scan Mode: Standard

@- GE Healthcare

Patient ID:

Referring Physician:

Measured: 12/6/2002 :00 AM (3.60)
12/6/2002 :00:00 AM (3.60)

Referance: Neck
BMD (g/em?)

3
Age-Matched
2-5core

0.8
0.1

repeat scans fall within 150 (+ 0.014 g/em? for Right Fermur Neck)

2 -NMANES (ages 20-30) / USA (ages 20-40) Femur Reference Population (v105)
~Matched for Age, Weight (femwles 25-100 kg), Ethnic

World Heakth Organization - Defintion of Osteoporusts and Osteopenia for Caucasian
Wornen: Normal = T-Score at or above -1.0 SD; Osteopania = T-Score between -1.0 and -2.5
SD; Osteoporosis = T-Score at or bekow 2.5 SD; (WHO defintions only apply when a young
healthy Caucasian Women reference database is used to determine T-Scores.)

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

FONG, PAULINE Patient

10/31/1927 75.0 years Referring Physician:
64.21n. 1503 bbs. Measured:

Female Asian Analyzed:

12/6/2002
12/6/2002

ANCILLARY RESULTS [Right Femur]

Region
Neck
Wards
Troch

1 -Statistically 68%

1 2 3
BMD Young-Adult  Age-Matched
(g/em?) (%) T-Score (%) Z-Score
0.887 85 1.1 114 08
0.702 77 16 13 0.6
0.688 81 -1.4 102 0.1

repeat scans fal within 15D (4 0.014 gf

2 -NHANES (ages 20-30) / USA (ages 20-40) Femur Reference Population (v105)
3 Matched for Age, Welght (females 25-100 kg), Ethnic

Fiename: fong_pO0.f16

12:00:00 AM (3.60)
12:00:00 AM (3.60)

e

6116

DEXA artifact 80F



Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103

Patient: FONG, PAULINE Patient ID:

Birth Date: 10/31/1927  75.0 years ferring Physician:

Height / Weight: 64.2in.  150.3 Ibs. 12/6/2002  12:00:00 AM (3.60)
Sex / Ethnic: 5 12/6/2002  12:00:00 AM (3.60)

AP Spine Bone Density Reference: L1

YA T-Score

Region
u

L2

1 2 3
BMD Young-Adult  Age-Matched
(glem?) T-Score 2-5core

1.082
1293
1.496

COMMENTS:

ically 68% of repeat scan

Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center

FONG, PAULINE

10/31/1927 75.0 years

64.2In. 1503 Ibs 2 12/6/2002
Female Asian 12/6/2002

Young-Adult
()

68% of repeat scans foll within 15D ( 0.030 g/c

2 -NHANES (ages 20-30) / USA (ages 20-40) AP Spine Reference Population (v105)
Matched for Age, Weight (females 25-100 kg), Ethnic
Workd Heaith Organization - Definiion of Osteoporosts and Osteopenta for Caucasian
Women: Normai = T-Score at of above +1.0 SD; Osteopenia = T-Score between -1.0 and -2.5
SD; Osteoporosts = T-Score at or below 2.5 SD; (WHO definkions anly apply when a young
healthy Caucasian Women reference database i used to determine T-Scores.)

Won

E Healthcare

pi
2 -NHANES (ages 20-30) / USA (sges 20-40) AP Spine Reference Populstion (v105)

Matched for Age, Weight (females 25-100 kg), Ethiic
Filename: fong_po0 16

12:00:00 AM (3.60)
12:00:00 AM (3.60)

DEXA artifact 80F



DEXA artifact 80F



Bone Density Diagnostic Center i s 3 Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center e Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103 -’ 330 Lewis Street, Suite 202 San Diego, CA 92103

Patient:
Birth Date:

ght / Weight:
Sex / Ethnic:

Width
Region o c (cm)

Healthcare Healthcare

DEXA artifact 80F



Bone Density Diagnostic Center 7 2 Bone Density Diagnostic Center
Dept. of Radiology, UCSD Medical Center . Dept. of Radiology, UCSD Medical Center
330 Lewis Street, Suite 202 San Diego, CA 92103 S 330 Lewis Street, Suite 202 San Diego, CA 92103

Patient: 5 Patient I 52 Patient: Patient ID:
Birth Date: 10431 efer ician: A ELIA Birth Date: rs Referring Physician:
Height / Weight: r e J 6/1 10 3 Height / Weight: 1 Measured:
Sex / Ethnic: r alyzed: 1 14 ] Sex / Ethnic: Y = Analyzed:

ge-Matched Trend:
Age-Matched Trend: L1 i

Reference AP Spine L1
! v 2-Score Change vs

BMD Previous Previ
(g/cm?) (a/cm?)

12

Young Adult  Age-Matched Trend: Total Trend: Total

T-Score 7-score hange v Previous Change vs
e BMD Previous P
(years) (9/em?) (9/cm?)

B oe voamcae

DEXA artifact 80F









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






Dr. Tudor H. Hughes M.D., FRCR
Department of Radiology

University of California School of Medicine
San Diego, California

DEXA Interpretation :
Pearls and Pitfalls



ROAD MAP

Defining osteoporosis
Review of bone physiology
DEXA interpretation basics
DEXA Imaging examples

Cases for YOU!

Expert Consultant




What Is Osteoporosis?

A systemic skeletal
disease characterized by
low bone mass and
micro-architectural
deterioration of bone
tissue with a consequent
Increase in bone fragility
and susceptibility to
fracture.*

7 . *Consensus Development Conference: Diagnosis, Prophylaxis, and Treatment
*
Osteoporotlc Bone of Osteoporosis. Am J Med. 1991;90:107.

*Images used with permission of David Dempster, PhD. Copyright 2001



Worldwide...

Over 200 million people worldwide
have osteoporosis

9 million osteoporotic fractures
annually

39% were in men
42% vertebral fractures

30% hip fractures

20% forearm

Cooper C, et al. Osteoporos Int. 1992 Nov;2(6):285-9
Melton Il LJ, et al. J Bone Miner Res 1992;7:1005-10
Randell A, Osteoporosis Int 1995;5:427-32

Khosla, Sundeep, et al. Endocrine Reviews. 2008; 29(4): 441-464



In the United States...

1in 5 men > 50 yrs will have an
osteoporosis related fracture

30% of all postmenopausal women in the
US have osteoporosis

= 40% will sustain 2 1 fracture e
In their remaining lifetime '

Lim, Lionel. American Journal of Preventative Medicine. 2009; 36(4): 366-375.
Khosla, Sundeep, et al. Endocrine Reviews. 2008; 29(4): 441-464.

Khosla, Sundeep, et al. J Clin Endocrinol Metab. 2010; 95(1): 3-10.



Age and gender vs
fracture rate

e Female
Male

year

0 000/

-l:i'l
E
o
Lo
-

T.P. van Staa, et al. Bone. 2001. 29:517-522.



Financial Cost

In 2005, cost of treating individuals with
osteoporotic fractures in US = $17 billion

In 2020 expected to = $25 billion

Number of women and men with
osteoporosis projected to double by 2020

Lim, Lionel. American Journal of Preventative Medicine. 2009; 36(4): 366-375.



BONE REVIEW

Trabecular / cancellous
bone

T surface area
| density, weaker

Cortical / compact bone
T density, stronger




Bone Strength

Bone Density — measurable
DEXA (aBMD=g/cm?)
QCT (vBMD=g/cm?3)

Bone Quality — not well-defined, includes
Architecture

Turnover

Damage accumulation
Mineralization
Collagen quality

Marshall, et a. BMJ 312:1254-12509.



DEXA Measures Areal BMD

Areal vs. Volumetric Measurement

Volumetric density 1 g/cm3 1 g/cm3
0.5
g
1.0
0.5
A
BMC BMC: 0.125 grams BMC: 1.0 grams
BMD = E Area: 0.250 cm? Area: 1.0 sz
Areal BMD: 0.5g/cm? Areal BMD: 1.0g/cm?

Example: Female vertebral body vertebral body



Male bones are larger

Male
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Bone Strength

Bone Density — measurable
DXA (aBMD=g/cm?2)
QCT (vBMD=g/cm?3)

Bone Quality — not well-defined, includes
Architecture
Turnover
Mineralization
Collagen quality
Damage accumulation

Marshall, et a. BMJ 312:1254-1259.



Normal
vertebra

Osteoporotic
vertebra




Turnover: Bone Formation
vs Bone Resorption

Activation

Osteoclasts

) Reversal
Resting
. Apoptotic osteoclasts
Lining cells
Active osteoblasts
Osteoid
mineralized

Formation

Osteoblasts produce osteoid



Damage Accumulation

Normal

Dempster 2000



Damage Accumulation
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Lis Mosekilde, et al, J Musculoskel Neuron Interact 2000; 1:25-30



Components of Central DEXA Scanners

Photon Detector

Detector Collimator

Patient’s Soft tissue
Patient’s Spine

<= Scanning table
< Source Collimator

Shutter

Source

X-ray source, Collimators, Detector(s)

Courtesy of Dr. B. Tanner



Attenuation of X-rays

Differential attenuation
by bone and soft
tissue

Attenuation

Incident beam (l,)

X-rays which enter

Transmitted beam (1)

X-rays which exit

Attenuation
|

o |



How Much Radiation Am | Getting?

~3 uSv with a DEXA scan
CXR =50-150 uSv
Mammogram=450 uSv
L-spine= 700 uSv
Daily background= 8 uSv




Why Use DEXA?

Established gold standard for BMD testing
WHO defines osteoporosis in context of DEXA

Graded relationship exists b/t DEXA determined
BMD and future osteoporotic fracture risk

Clinical trials showing efficacy of medical therapy
for reducing fracture risk use DEXA

Schuit, ACE, et al. “Fracture Incidence and Association with Bone Mineral Density in Elderly Men and Women: The Rotterdam Study.” BONE. 2004; 34: 195-202.

Llu, Hau, et al “Screening for Osteoporosis in Men: A Systematic Review for an American College of Physicians Guideline.” Annals of Internal Medicine. 2008; 148(9): 685-01.



DEXA Shortcomings...

DXA machines are not portable

Cost = $35,000

Factors affect accuracy of DEXA
Artifacts
Need for same machine at same institution
Alignment during test; trained personnel

Radiation exposure

No information regarding bone architecture

Gonnelli, Stefano. “Quantitative Ultrasound and Dual-Energy X-Ray Absorptiometry in the Prediction of
Fragility Fracture in Men.” Osteoporosis International. 2005;16: 963-968.



Defining Osteoporosis Clinically

-0.99 SD or greater Normal
-1t0-2.49SD Osteopenia

-2.5 SD or worse or fragility Osteoporosis
fracture

-2.5 SD or worse with fracture Severe osteoporosis




T-score Compares With Young Adult;
Z-score with Age-Matched

T-score = Patient’s BMD - Young Normal Mean BMD
SD of Young Normal

Z-score = Patient’s BMD- Age Matched Mean BMD
SD of Age Matched




Using T-scores vs. Z-scores

T-scores

WHO diagnositic
classification of
osteoporosis in men
and postmenopausal
women

WHO classification with
T-score cannot be
applied to healthy
premenopausal
women, men under age
50, or children

Gender matched (not
ethnicity or weight)

/-SCcores

For use in reporting
BMD in healthy
premenopausal
women, men under age
50, and children

Z-score -2.0 or less is
defined as “below the
expected range for age’

Z-score above -2.0 is
“within the expected
range for age”

Age, gender, weight
and ethnicity matched



Why Use T-scores?

Different reference databases have
different BMD means and SD

There are differences Iin

Technologies of x-ray generation
Edge Detection approaches
Region of interest (ROI) placement

T-scores allow use of same
diagnostic criteria with instruments
from different manufacturers



“How often do you see a patient with a previous
DEXA report interpretation that is incorrect?”

30 -

271% 25%

25 -

22%

20 -

17%

15 -

10 -

Percentage of Responders

6%

4%

> 1/day > l/week lweek / 1/month <1/month never

Lewiecki, EM, et al. J Clin Densitom, 9:388-392, 2006



Scan Information:

Scan Tviw Lumbar Son

DXA Results Summary:

Area BM( BMD T-
{em') ) {p'm”) Score

Regben

R Z

%) Scure

AM

%)

Physician's Comment:

-1

- Demographics

Results
T- and

Z-SCEmes




Lumbar Spine:
Optimal Positioning

Spine is centered

Ll

Spine is straight
= Not tilted

L2

Both iliac crests are

visible; often between L4 13

and L5

Scan includes L4
= Middle of L5

= Middle of T12



Correct Spine Analysis

« Edges should include
only bone in the region
to be evaluated

 Intervertebral markers
should be placed in the
disc space

* Numbering should be
correct; generally count
from the bottom up




Lumbar Spine:
Positioning Pitfalls

Spine is off center
Spine is tilted

Only 1 iliac crest is visible
Neither iliac crest is visible

Does not include T12 or L5




ldentify Bone Edges Correctly

L1

L2

L3

L4

Correct

L1

L2

L3

L4

Incorrect



Check Vertebral Numbering

Correct Incorrect



Internal Artifacts Affect BMD

Exclude vertebrae

from analysis if L1 -3.0
thereisa >1.0
L2 -2.3
. L3 2.4
T-score difference
between adjacent L4 20

vertebral bodies

L1-4 -0.5



What Are These Spine Artifacts?
Ao

i
F 0. ¢

-

Vertebral fracture Severe Scoliosis:
Uninterpretable



What Are These Spine Artifacts?

v

Vertebral augmentation Osteoblastic metastasis



Artifacts - Internal and External

External

Underwires

Internal

Fixation Devices



Lumbar
laminectomy

Region BMD

L1 1.845 +1.89 113« +2.68 138«
L2 +0.87 181~ +1.74 123«

8.878 »-2.16 79« -8.34 96z
LZ-14 8.945 -1.21 88« +8.54 187«




What Are These Spine Artifacts?

.-l
|

|\ Contrast




Pacemaker wires

Region
L1
LZ
L3
L4

L2-1L4

BMD T(38.08)

0.927 »+8.82 188~
8.781 -2.97 68«
B.721 -3.38 67«
1.837 0-8.72 93«
8.829 -2.27 7?7«




What Are These Spine Artifacts?

Scoliosis and
kidney stone



Calcified costochondral cartilage

BMD 1(38.8)




RETAINED CONTRAST

L1-L4 BMD = 1.268 g/cm? 2 weeks Later
L1-L4 BMD = 0.929 g/cm?



Vertebral Compression
Fracture

8.821 -8.95 89x« +8.85 113«

1.899 9+0.65 187« +2.65 136«

-2.808 B8« +8.11 181z«

~2.98 76z« -8.31 9%«

L2-14 8.917 ~1.47 85z« +8.63 188«




Degenerative Disease

Diagnosis = Osteoporosis



Femoral Neck ROI Placement

\

GE-Lunar Hologic

ROI placed at ROI anchored on
narrowest bone map of greater

nnrfinn nf VR P I



Proximal Femur Scan
AIEWAIE
Che_c_k fqr proper |
positioning
Check if hip

Hardware, fusion,
osteoarthritis,
fractures

Visually verify
bone edges

Exclude artifacts
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ldentify Bone Edges Correctly
.

Incorrect



Check Region of Interest Placement

Incorrect



Hip Artifact - Internal and External




BONE ISLAND

Troch ©8.526 -1.76 75«

A -
Inter 8.921 »-1.15 B4«
: (35.8)

Vard’s 0.481

Jacobson, et al. AJR; June 2000;174: 1699-1706.



Avascular Necrosis

Jacobson, et al. AJR; June 2000;174: 1699-1706.



DualFemur Bone Density

e !

™ 3

|

Right Femoral Neck: Left Femoral Neck:
" 775g/lcm% T=+19.8 3.253g/cm? T =+15.9



VFA

Visualizes Thoracic and Lumbar Spine -

Normal T12 Fracture




Vertebral Fracture Assessment (VFA)

Detects silent vertebral fractures

Advantages over x-ray
Fast, low-cost
Convenient — available at point-of-care
Low radiation

Adds important information for
fracture risk assessment
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Multiple Fractures

A T




Least Significant Change (LSC)

Change in bone mineral density that
IS considered statistically significant

Institution specific

In reports, the asterix * by BMD
comparisons indicates a statistically
significant change

LSC reported below data chart

412



Baseline Follow-up
L1-L4 BMD =.705 g/cm? L1-L4 BMD = .684 g/cm?



The L1-4 LSC at this facility is 0.040 g/cm?
The BMD Has NOT Changed...
Despite-the-T-score-Being“\Worse”

L1

K L2

13 L3

L4
L4

Baseline Follow-up
L1-L4 BMD =.705 g/cm? L1-L4 BMD = .684 g/cm?



PATIENT CASES
(FOR YOU TO TRY)

Dr. Tudor H. Hughes M.D., FRCR
Department of Radiology

University of California School of Medicine
San Diego, California



56 yo M with COPD/frequent prednisone use
L1-L4 T-score = -0.6; Normal BMD. Is this Correct?

o
g .. ——

ANCILLARY RESULTS [AP Spine]

1 2
BMD Young-Adult

Region (g/cm?2) (%) T-Score

L1 0.846
L2 0.807
L3 1.159
L4 1,682
0.826
0.942
1.144
0.987
1.233
1.430

When L3 and L4 eliminated,

Diagnosis is osteoporosis



Patient EF: 65 year old female
diagnosed with osteopenia and
treated with an oral
bisphosphonate for ~ 1 year.
Referred to you due to bone loss
and a change in diagnhosis from
osteopenia to osteoporosis.



Osteopenia —

Baseline FO”OW-UD

"

_ LD p
L1-L4 BMD 0.896 g/cm? L1-L4 BMD 0.853 g/cm?

T-score =-2.4 T-score =-2.7
Loss = .043 g/cm?, 4.8%



/5 year old male with improved
BMD on bisphosphonate

X 1 year.



/5 M: Improved BMD on bisphosphonate

Baseline 1-Year Follow-up

T-Score
-3.6
2.5
-3.9

0.796 35
L1to L4 increased 0.111g/cm?, LSC = 0.04 gm/cm?

I0-Ld




Baseline VFA 1-Year Follow-up VFA

e o




65yr M: Prior DEXA 2 yrs ago, on bisphosph therapy.
Has there been a change in BMD over time?

Baseline ’ Follow-up

L1 j# :

kdge
L2 'Qﬂ”'

!é
L ‘?
L3 g

J :ﬁ.’:’

J‘—

\fi

L4 l,s *?
. : g A 45
L 1-L4 BMD 0.834 g/cm? L1-L4 BMD 0.700 g/cm?
T-score =-3.0 T-score =-3.2

BMD loss = 16% but T-score unchanged —why??



86 yo M with hip pain

BMD Young-Adult  Age-Matched
Region (g/am?) (%) TScore (%) Z-Score

Neck Laft 1.275
Neck Right 0.728
Neck Mean

Total Left
fotal Right
lotal Mean







Tue INTERNATIONAL SOCIETY
For Crivicar DENSITOMETRY

Dr. Tudor H. Hughes M.D., FRCR
Department of Radiology

|@@@@ﬁ16f8l®@‘@8|tl0ns 2007

San Diego, California



The International Society for Clinical
Densitometry (ISCD) Convened Two
Position Development Conferences (PDC)
in 2007

Previous positions in this presentation
are in white

New positions in yellow and bold



2007 Position Development
Conferences

Pediatric PDC
June 20-21, 2007
Montreal, Quebec, Canada

Adult PDC
July 20-22, 2007
Lansdowne, Virginia, USA



2007 Pediatric PDC
Steering Committee



2007 Adult PDC
Steering Committee



2007 PDC Expert Panels

The Pediatric PDC Expert Panel included representatives
of:
American Society for Bone and Mineral Research (ASBMR)
International Bone and Mineral Society (IBMS)

The Adult PDC Expert Panel included representatives of:
American Society for Bone and Mineral Research (ASBMR)
International Bone and Mineral Society (IBMS)

National Osteoporosis Foundation (NOF)

The recommendations of the PDC Expert Panels are
reviewed by the ISCD Board of Directors.
Recommendations that are approved become Official
Positions of the ISCD.



Pediatric PDC Expert Panel

Sanford Baim, MD, CCD (USA) — Moderator
Craig B. Langman, MD (USA) — Moderator

Shona L. Bass, PhD (Australia)
Thomas O. Carpenter, MD (USA)
Emma Clark, MD (UK)

Barbara A. Cromer, MD (USA)

Tim Cundy, MD (New Zealand)

Francis H. Glorieux, MD, PhD (Canada)
Ghada El-Hajj Fuleihan, MD, MPH (Lebanon)
Sue C. Kaste, DO (USA)

Gordon L. Klein, MD, MPH (USA)
Roman S. Lorenc, MD, PhD (Poland)
M. Zulf Mughal, MBChB (UK)

Aenor J. Sawyer, MD (USA)

Francisco A. Sylvester, MD (USA)
Hiroyuki Tanaka, MD, PhD (Japan)



Adult PDC Expert Panel

John P Bilezikian, MD, CCD(USA)-Moderator
Stuart L. Silverman, MD (USA) — Moderator

Harry K. Genant, MD, PhD (USA)
Claus C. Glueer, PhD (Germany)
Akira Itabashi, MD, PhD (Japan)
Lawrence G. Jankowski, CDT (USA)
Michael Kleerekoper, MD (USA)
William D. Leslie, MD (Canada)
Marjorie Luckey, MD (USA)

Paul D. Miller, MD (USA)

Sergio Ortolani, MD (Italy)
Steven Petak, MD, JD (USA)
Lawrence G. Raisz, MD, (USA)
Diane L. Schneider, MD (USA)



Topic Areas For Adult PDC

Technical and clinical iIssues relevant to
dual-energy X-ray absorptiometry (DXA)

Vertebral fracture assessment

Bone densitometry technologies other
than central DXA
Quantitative computed tomography
Quantitative ultrasound

Peripheral dual-energy X-ray
absorptiometry



Topic Areas For Pediatric PDC

DXA prediction of fracture and definition
of osteoporosis

DXA assessment In diseases that may

affect the
DXA Inter

Periphera
tomograp

skeleton
oretation and reporting
guantitative computed

Ny measurement



Indications For Bone Mineral Density
(BMD) Testing (1)

Women aged 65 and older

Postmenopausal women under age 65 with risk factors
for fracture.

Women during the menopausal transition with
clinical risk factors for fracture, such as low body
weight, prior fracture, or high-risk medication use.

Men aged 70 and older.

Men under age 70 with clinical risk factors for
fracture.

Adults with a fragility fracture.



Indications For Bone Mineral Density
(BMD) Testing (2)

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

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

Anyone being considered for pharmacologic therapy.
Anyone being treated, to monitor treatment effect.

Anyone not receiving therapy in whom evidence of bone
loss would lead to treatment.



Reference Database for T-Scores

Use a uniform Caucasian (non-race adjusted) female
normative database for women of all ethnic groups.*

Use a uniform Caucasian (non-race adjusted) male
normative database for men of all ethnic groups.*

The NHANES Il database should be used for T-score
derivation at the hip regions.



Central DXA for Diagnosis (1)

The WHO international reference standard for
osteoporosis diagnosis is a T-score of -2.5 or less at the
femoral neck.

The reference standard from which the T-score Is
calculated is the female, white, age 20-29 years,
NHANES Ill database



Central DXA for Diagnosis (2)

Osteoporosis may be diagnosed in postmenopausal
women and in men age 50 and older if the T-score of the
lumbar spine, total hip, or femoral neck is -2.5 or less:*

In certain circumstances the 33% radius (also called
1/3 radius) may be utilized



Central DXA for Diagnosis (3)

Skeletal sites to measure
Measure BMD at both the PA spine and hip in all
patients

Forearm BMD should be measured under the
following circumstances:

Hip and/or spine cannot be measured or
Interpreted.

Hyperparathyroidism

Very obese patients (over the weight limit for DXA
table)



Central DXA for Diagnosis (4)

Spine Region of Interest (ROI)
Use PA L1-L4 for spine BMD measurement

Use all evaluable vertebrae and only exclude
vertebrae that are affected by local structural change
or artifact. Use three vertebrae if four cannot be used
and two if three cannot be used

BMD based diagnostic classification should not be
made using a single vertebra.

If only one evaluable vertebra remains after excluding
other vertebrae, diagnosis should be based on a
different valid skeletal site



Central DXA for Diagnosis (5)

Anatomically abnormal vertebrae may be excluded
from analysis if:

They are clearly abnormal and non-assessable
within the resolution of the system; or

There iIs more than a 1.0 T-score difference

between the vertebra in question and adjacent
vertebrae

When vertebrae are excluded, the BMD of the
remaining vertebrae is used to derive the T-score

The lateral spine should not be used for diagnosis,
but may have a role in monitoring



Central DXA for Diagnosis (6)

Hip ROI
Use femoral neck, or total proximal femur whichever
IS lowest.
BMD may be measured at either hip

There are insufficient data to determine whether
mean T-scores for bilateral hip BMD can be used for
diagnosis

The mean hip BMD can be used for monitoring, with
total hip being preferred

Forearm ROI

Use 33% radius (sometimes called one-third radius)
of the non-dominant forearm for diagnosis. Other
forearm ROI are not recommended



Fracture Risk Assessment

A distinction iIs made between diagnostic classification
and the use of BMD for fracture risk assessment.

For fracture risk assessment, any well-validated
technique can be used, including measurements of more
than one site where this has been shown to improve the
assessment of risk.



Use of the Term “Osteopenia”

The term “osteopenia’ is retained, but “low bone mass”
or “low bone density” is preferred.

People with low bone mass or density are not
necessarily at high fracture risk.



BMD Reporting in Postmenopausal
Women and in Men Age 50 and Older

T-scores are preferred.
The WHO densitometric classification is applicable.



BMD Reporting in Females Prior to
Menopause and in Males Younger
Than Age 50

Z-scores, not T-scores, are preferred. This is particularly
Important in children.

A Z-score of -2.0 or lower is defined as “below the
expected range for age”, and a Z-score above -2.0 is
“within the expected range for age.”

Osteoporosis cannot be diagnosed in men under
age 50 on the basis of BMD alone.

The WHO diagnostic criteria may be applied to
women in the menopausal transition.



Z-Score Reference Database

Z-scores should be population specific where adequate
reference data exist. For the purpose of Z-score

calculation, the patient's self-reported ethnicity should be
used.



Serial BMD Measurements (1)

Serial BMD testing can be used to determine whether
treatment should be started on untreated patients,
because significant loss may be an indication for
treatment.

Serial BMD testing can monitor response to therapy by
finding an increase or stability of bone density.

Serial BMD testing can evaluate individuals for non-
response by finding loss of bone density, suggesting the
need for reevaluation of treatment and evaluation for
secondary causes of osteoporosis.



Serial BMD Measurements (2)

Follow-up BMD testing should be done when the
expected change in BMD equals or exceeds the least
significant change (LSC).

Intervals between BMD testing should be determined
according to each patient's clinical status: typically one
year after initiation or change of therapy is appropriate,
with longer intervals once therapeutic effect is
established.

In conditions associated with rapid bone loss, such as
glucocorticoid therapy, testing more frequently is
appropriate.



Phantom Scanning and Calibration (1)

The Quality Control (QC) program at a DXA facility should
Include adherence to manufacturer guidelines for system
maintenance. In addition, if not recommended in the
manufacturer protocol, the following QC procedures are

advised:

Perform periodic (at least once per week) phantom
scans for any DXA system as an independent
assessment of system calibration.

Plot and review data from calibration and phantom
scans.



Phantom Scanning and Calibration

(2)

Verify the phantom mean BMD after any service
performed on the densitometer.

Establish and enforce corrective action thresholds that
trigger a call for service.

Maintain service logs.

Comply with government inspections, radiation surveys
and regulatory requirements.



Precision Assessment (1)

Each DXA facility should determine its precision error
and calculate the LSC.

The precision error supplied by the manufacturer should
not be used.

If a DXA facility has more than one technologist, an
average precision error combining data from all
technologists should be used to establish precision error
and LSC for the facility, provided the precision error for
each technologist is within a pre-established range of
acceptable performance.

Every technologist should perform an in vivo precision
assessment using patients representative of the clinic's
patient population.



Precision Assessment (2)

Each technologist should do one complete precision
assessment after basic scanning skills have been
learned (e.g., manufacturer training) and after having
performed approximately 100 patient-scans.

A repeat precision assessment should be done if a new
DXA system is installed.

A repeat precision assessment should be done if a
technologist's skill level has changed.



Precision Assessment (3)

To perform a precision analysis:

Measure 15 patients 3 times, or 30 patients 2 times,
repositioning the patient after each scan

Calculate the root mean square standard deviation
(RMS-SD) for the group

Calculate LSC for the group at 95% confidence
Interval



Precision Assessment (4)

The minimum acceptable precision for an individual
technologist is:
Lumbar Spine: 1.9% (LSC=5.3%)
Total Hip: 1.8% (LSC=5.0%)
Femoral Neck: 2.5% (LSC=6.9%)
Retraining is required if a technologist's precision is
worse than these values



Precision Assessment (5)

Precision assessment should be standard clinical
practice. Precision assessment is not research and may
potentially benefit patients. It should not require approval
of an institutional review board. Adherence to local
radiologic safety regulations is necessary. Performance
of a precision assessment requires the consent of
participating patients.



Cross-Calibration of DXA Systems (1)

When changing hardware, but not the entire system, or
when replacing a system with the same technology
(manufacturer and model), cross-calibration should be
performed by having one technologist do 10 phantom
scans, with repositioning, before and after hardware
change.

If a greater than 1% difference in mean BMD is
observed, contact the manufacturer for
service/correction



Cross-Calibration of DXA Systems (2)

When changing an entire system to one made by the
same manufacturer using a different technology, or
when changing to a system made by a different
manufacturer, one approach to cross-calibration is:

Scan 30 patients representative of the facility's patient
population once on the initial system and then twice
on the new system within 60 days

Measure those anatomic sites commonly measured
In clinical practice, typically spine and proximal femur



Cross-Calibration of DXA Systems (3)

Facilities must comply with locally applicable
regulations regarding DXA

Calculate the average BMD relationship and LSC
between the initial and new machine using the ISCD
DXA Machine Cross-Calibration Tool (www.ISCD.org)

Use this LSC for comparison between the previous
and new system. Inter-system quantitative
comparisons can only be made if cross-calibration is
performed on each skeletal site commonly measured

Once a new precision assessment has been
performed on the new system, all future scans should
be compared to scans performed on the new system
using the newly established intra-system LSC



Cross-Calibration of DXA Systems (4)

If a cross-calibration assessment is not performed, no
guantitative comparison to the prior machine can be
made. Consequently, a new baseline BMD and intra-

system LSC should be established.



BMD Comparison Between Facilities

It is not possible to quantitatively compare BMD or to
calculate a LSC between facilities without cross-
calibration.



Vertebral Fracture Assessment
Nomenclature

Vertebral Fracture Assessment (VFA) is the correct term
to denote densitometric spine imaging performed for the
purpose of detecting vertebral fractures.



Indications for VFA (1)

Consider VFA when the results may influence clinical
management.

Postmenopausal women with low bone mass

(osteopenia) by BMD criteria, PLUS any one of the
following:

Age greater than or equal to 70 years

Historical height loss greater than 4 cm (1.6 in.)
Prospective height loss greater than 2 cm (0.8
In.)

Self-reported vertebral fracture (not previously
documented)



Indications for VFA (2)

Two or more of the following;
Age 60 to 69 years
Self-reported prior non-vertebral fracture
Historical height loss of 2to 4 cm

Chronic systemic diseases associated with
Increased risk of vertebral fractures (for
example, moderate to severe COPD or
COAD, seropositive rheumatoid arthritis,
Crohn’s disease)



Indications for VFA (3)

Men with low bone mass (osteopenia) by BMD
criteria, PLUS any one of the following:

Age 80 years or older

Historical height loss greater than 6 cm (2.4 in)
Prospective height loss greater than 3 cm (1.2
In)

Self-reported vertebral fracture (not previously
documented)



Indications for VFA (4)

Two or more of the following;
Age 70 to 79 years
Self-reported prior non-vertebral fracture
Historical height loss of 3to 6 cm

On pharmacologic androgen deprivation
therapy or following orchiectomy

Chronic systemic diseases associated with
Increased risk of vertebral fractures (for
example, moderate to severe COPD or
COAD, seropositive rheumatoid arthritis,
Crohn’s disease)



Indications for VFA (5)

Women or men on chronic glucocorticoid therapy

(equivalent to 5 mg or more of prednisone daily
for three (3) months or longer).

Postmenopausal women or men with
osteoporosis by BMD criteria, if documentation of
one or more vertebral fractures will alter clinical
management.



Methods for Defining and Reporting
Fractures on VFA

The methodology utilized for vertebral fracture
identification should be similar to standard radiological
approaches and be provided in the report.

Fracture diagnosis should be based on visual evaluation
and include assessment of grade/severity. Morphometry
alone is not recommended because it is unreliable for
diagnosis.

The Genant visual semi-quantitative method is the
current clinical technique of choice for diagnosing
vertebral fracture with VFA.

Severity of deformity may be confirmed by morphometric
measurement if desired.



Indications for Following VFA With
Another Imaging Modality (1)

The decision to perform additional imaging must be
based on each patient's overall clinical picture, including

the VFA result.

Indications for follow-up imaging studies include:

Two or more mild (grade 1) deformities without
any moderate or severe (grade 2 or 3) deformities



Indications for Following VFA With
Another Imaging Modality (2)

Lesions in vertebrae that cannot be attributed to
benign causes

Vertebral deformities in a patient with a known
history of a relevant malignancy

Equivocal fractures
Unidentifiable vertebrae between T7-L4

Sclerotic or lytic changes, or findings suggestive of
conditions other than osteoporosis



Baseline DXA Report: Minimum
Requirements (1)

Demographics (name, medical record identifying
number, date of birth, sex).

Requesting provider.
Indications for the test.
Manufacturer and model of instrument used

Technical quality and limitations of the study, stating why
a specific site or ROl is invalid or not included.

BMD in g/cm2 for each site.

The skeletal sites, ROI, and, if appropriate, the side, that
were scanned.

The T-score and/or Z-score where appropriate.



Baseline DXA Report: Minimum
Requirements (2)

WHO criteria for diagnosis in postmenopausal females
and in men age 50 and over.

Risk factors including information regarding previous
non traumatic fractures.

A statement about fracture risk. Any use of relative
fracture risk must specify the population of comparison
(e.g., young- adult or age-matched). The ISCD favors
the use of absolute fracture risk prediction when such
methodologies are established.

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

Recommendations for the necessity and timing of the
next BMD study.



Follow-Up DXA Report

Statement regarding which previous or baseline study
and ROl is being used for comparison.

Statement about the LSC at your facility and the
statistical significance of the comparison.

Report significant change, if any, between the current
and previous study or studies in g/cm2 and percentage.

Comments on any outside study including manufacturer
and model on which previous studies were performed
and the appropriateness of the comparison.

Recommendations for the necessity and timing of the
next BMD study.



DXA Report: Optional Items

Recommendation for further non-BMD testing, such as
X-ray, magnetic resonance imaging, computed
tomography, etc.

Recommendations for pharmacological and non
pharmacological interventions.

Addition of the percentage compared to a reference
population.

Specific recommendations for evaluation of secondary
osteoporosis.



DXA Report: Items That Should Not
be Included

A statement that there is bone loss without knowledge of
previous bone density.

Mention of “mild,” “moderate,” or “marked” osteopenia or
osteoporosis.

Separate diagnoses for different ROI (e.g., osteopenia at
the hip and osteoporosis at the spine).

Expressions such as "She has the bones of an 80-year-
old," if the patient is not 80 years old.

Results from skeletal sites that are not technically valid.

The change in BMD if it is not a significant change
based on the precision error and LSC.



Components of a VFA Report

Patient identification, referring physician, indication(s) for
study, technical quality and interpretation.

A follow-up VFA report should also include comparability
of studies and clinical significance of changes, if any.
VFA reports should comment on the following

Unevaluable vertebrae

Deformed vertebrae, and whether or not the
deformities are consistent with vertebral fracture
Unexplained vertebral and extra-vertebral
pathology

Optional components include fracture risk and
recommendations for additional studies



General Recommendations for Non
Central DXA Devices: QCT, pQCT,
QUS, and pDXA (1)

The following general recommendations for QCT,
PQCT, QUS, and pDXA are analogous to those
defined for central DXA technologies. Examples of
technical differences amongst devices, fracture
prediction ability for current manufacturers and
equivalence study requirements are provided in the
full text documents printed in the Journal of Clinical
Densitometry.



General Recommendations for Non
Central DXA Devices: QCT, pQCT,
QUS, and pDXA (2)

Bone density measurements from different devices
cannot be directly compared.
Different devices should be independently validated

for fracture risk prediction by prospective trials, or
by demonstration of equivalence to a clinically

validated device.



General Recommendations for Non
Central DXA Devices: QCT, pQCT,
QUS, and pDXA (3)

T-scores from measurements other than DXA at the
femur neck, total femur, lumbar spine, or one-third
(33%) radius cannot be used according to the WHO
diagnostic classification because those T-scores are
not equivalent to T-scores derived by DXA.



General Recommendations for Non
Central DXA Devices: QCT, pQCT,
QUS, and pDXA (4)

Device-specific education and training should be
provided to the operators and interpreters prior to
clinical use.

Quality control procedures should be performed
regularly.



Baseline Non Central DXA Devices
(QCT, pQCT, QUS, pDXA) Report:
Minimum Requirements (1)

Date of test

Demographics (name, date of birth or age, sex)
Requesting provider

Names of those receiving copy of report
Indications for test

Manufacturer, and model of instrument and software
version



Baseline Non Central DXA Devices
(QCT, pQCT, QUS, pDXA) Report:
Minimum Requirements (2)

Measurement value(s)
Reference database
Skeletal site/ROI

Quality of test
Limitations of the test including a statement that the
WHO diagnostic classification cannot be applied to

T-scores obtained from QCT, pQCT, QUS, and pDXA
(other than one-third (33%) radius) measurements



Baseline Non Central DXA Devices
(QCT, pQCT, QUS, pDXA) Report:
Minimum Requirements (3)

Clinical risk factors
Fracture risk estimation

A general statement that a medical evaluation for
secondary causes of low BMD may be appropriate

Recommendations for follow-up imaging

Note: A list of appropriate technical items is provided in the QCT and
PQCT sections of the full text documents printed in the

Journal of Clinical Densitometry.



Non Central DXA Devices (QCT,
PQCT, QUS, pDXA) Report: Optional
ltems

Report may include the following optional item:

Recommendations for pharmacological and non
pharmacological interventions



QCT and pQCT (1)

Acquisition

With single-slice QCT, L1-L3 should be scanned;
with 3D QCT, L1-L2 should be scanned

Fracture Prediction

Spinal trabecular BMD as measured by QCT has
at least the same ability to predict vertebral
fractures as AP spinal BMD measured by central
DXA in postmenopausal women. There is lack of
sufficient evidence to support this position for
men



QCT and pQCT (2)

There is lack of sufficient evidence to recommend

spine QCT for hip fracture prediction in either
women or men

PQCT of the forearm at the ultra-distal radius
predicts hip, but not spine, fragility fractures in
postmenopausal women. There is lack of

sufficient evidence to support this position for
men



QCT and pQCT (3)

Therapeutic Decisions

Central DXA measurements at the spine and femur are the
preferred method for making therapeutic decisions and
should be used if possible. However, if central DXA cannot
be done, pharmacologic treatment can be initiated if the
fracture probability, as assessed by QCT of the spine or
PQCT of the radius using device specific thresholds, and in
conjunction with clinical risk factors, is sufficiently high



QCT and pQCT (4)

Monitoring

Trabecular BMD of the lumbar spine measured by QCT can
be used to monitor age-, disease-, and treatment-related
BMD changes

Trabecular and total BMD of the ultra-distal radius
measured by pQCT can be used to monitor age-related BMD
changes



QCT and pQCT (5)

Reporting

For QCT using whole body CT scanners the
following additional technical items should be
reported:

Tomographic acquisition and reconstruction
parameters

KV, mAs

Collimation during acquisition
Table increment per rotation
Table height

Reconstructed slice thickness, reconstruction
increment

Reconstruction kernel



QCT and pQCT (6)

For pQCT using dedicated pQCT scanners, the
following additional technical items should be
reported:

Tomographic acquisition and reconstruction parameters

Reconstructed slice thickness

Single / multi-slice acquisition mode

Length of scan range in multi-slice acquisition mode



QUS (1)

Acquisition
The only validated skeletal site for the clinical use
of QUS in osteoporosis management is the heel

Fracture Prediction

Validated heel QUS devices predict fragility
fracture in postmenopausal women (hip,
vertebral, and global fracture risk) and men over
the age of 65 (hip and all non-vertebral fractures),
Independently of central DXA BMD



QUS (2)

Discordant results between heel QUS and central
DXA are not infrequent and are not necessarily an
Indication of methodological error

Heel QUS in conjunction with clinical risk factors
can be used to identify a population at very low
fracture probability in which no further diagnostic
evaluation may be necessary. (Examples of
device-specific thresholds and case findings
strategy are provided in the full text documents
printed in the Journal of Clinical Densitometry.)



QUS (3)

Therapeutic Decisions

Central DXA measurements at the spine and
femur are preferred for making therapeutic
decisions and should be used if possible.
However, if central DXA cannot be done,
pharmacologic treatment can be initiated if the
fracture probability, as assessed by heel QUS,
using device specific thresholds and in
conjunction with clinical risk factors, Is
sufficiently high. (Examples of device-specific
thresholds are provided in the full text documents
printed in the Journal of Clinical Densitometry.)



QUS (4)

Monitoring

QUS cannot be used to monitor the skeletal
effects of treatments for osteoporosis



ODXA (1)

Fracture Prediction

Measurement by validated pDXA devices can be
used to assess vertebral and global fragility
fracture risk in postmenopausal women, however
Its vertebral fracture predictive ability is weaker
than central DXA and heel QUS. There is lack of
sufficient evidence to support this position for

men



ODXA (2)

Radius pDXA in conjunction with clinical risk
factors can be used to identify a population at
very low fracture probability in which no further
diagnostic evaluation may be necessary.
(Examples of device-specific thresholds and case
findings strategy are provided in the full text
documents printed in the Journal of Clinical
Densitometry.)



0DXA (3)

Diagnosis

The WHO diagnostic classification can only be
applied to DXA at the femur neck, total femur,
lumbar spine and the one-third (33%) radius ROI
measured by DXA or pDXA devices utilizing a
validated young-adult reference database



ODXA (4)

Therapeutic Decisions

Central DXA measurements at the spine and
femur are the preferred method for making
therapeutic decisions and should be used if
possible. However, if central DXA cannot be
done, pharmacologic treatment can be initiated if
the fracture probability, as assessed by radius
PDXA (or DXA) using device specific thresholds
and in conjunction with clinical risk factors, is
sufficiently high. (Examples of device-specific
thresholds are provided in the full text documents
printed in the Journal of Clinical Densitometry.)



0DXA (5)

Monitoring

PDXA devices are not clinically useful in
monitoring the skeletal effects of presently
available medical treatments for osteoporosis



Skeletal Health Assessment In Children and
Adolescents (Males and Females
ages 5-19)



Fracture Prediction and Definition of
Osteoporosis (1)

Fracture prediction should primarily identify children
at risk of clinically significant fractures, such as
fracture of long bones in the lower extremities,
vertebral compression fractures, or two or more
long-bone fractures of the upper extremities.



Fracture Prediction and Definition of
Osteoporosis (2)

The diagnosis of osteoporosis in children and

adolescents should NOT be made on the basis of
densitometric criteria alone.

The diagnosis of osteoporosis requires the
presence of both a clinically significant fracture

history and low bone mineral content or bone
mineral density.



Fracture Prediction and Definition of
Osteoporosis (3)

A clinically significant fracture history is one or more of

the following:
Long bone fracture of the lower extremities

Vertebral compression fracture

Two or more long-bone fractures of the upper

SAUEINITES
Low bone mineral content or bone mineral
density is defined as a BMC or areal BMD Z-score
that is less than or equal to -2.0, adjusted for age,

gender and body size, as appropriate.



DXA Assessment in Children and
Adolescents With Diseases That May
Affect the Skeleton (1)

DXA measurement is part of a comprehensive
skeletal health assessment in patients with
Increased risk of fracture.

Therapeutic interventions should not be instituted
on the basis of a single DXA measurement.



DXA Assessment in Children and
Adolescents With Diseases That May
Affect the Skeleton (2)

When technically feasible, all patients should have
spine and total body less head (TBLH) BMC and
areal BMD measured

Prior to initiation of bone-active treatment.

To monitor bone-active treatment in
conjunction with other clinical data.



DXA Assessment in Children and
Adolescents With Diseases That May
Affect the Skeleton (3)

In patients with primary bone diseases or potential
secondary bone diseases (e.g., due to chronic
Inflammatory diseases, endocrine disturbances,
history of childhood cancer, or prior transplantation
(non-renal)), spine and TBLH BMC and areal BMD
should be measured at clinical presentation.



DXA Assessment in Children and
Adolescents With Diseases That May
Affect the Skeleton (4)

In patients with thalassemia major, spine and TBLH
BMC and areal BMD should be measured at fracture
presentation or at age 10 years, whichever is earlier.

In children with chronic immobilization (e.g.,
cerebral palsy) spine and TBLH BMC and areal BMD
should be measured at fracture presentation.

DXA should not be performed if contractures
prevent the safe and appropriate positioning of
the child.



DXA Assessment in Children and
Adolescents With Diseases That May
Affect the Skeleton (5)

The minimum time interval for repeating a bone
density measurement to monitor treatment with a

bone-active agent or disease processes is Six
months.



DXA Interpretation and Reporting In
Children and Adolescents (1)

DXA is the preferred method for assessing BMC and
areal BMD.

The PA spine and TBLH are the most accurate and
reproducible skeletal sites for performing BMC and
areal BMD measurements.

Soft tissue measures in conjunction with whole body
scans may be helpful in evaluating patients with
chronic conditions associated with malnutrition (such
as anorexia nervosa, inflammatory bowel disease,
cystic fibrosis), or with both muscle and skeletal
deficits (such as idiopathic juvenile osteoporosis).



DXA Interpretation and Reporting In
Children and Adolescents (2)

The hip (including total hip and proximal femur) is
not a reliable site for measurement in growing
children due to significant variability in skeletal
development and lack of reproducible ROI.

In children with linear growth or maturational delay,
spine and TBLH BMC and areal BMD results should
be adjusted for absolute height or height age, or
compared to pediatric reference data that provide
age-, gender-, and height-specific Z-scores.



DXA Interpretation and Reporting In
Children and Adolescents (3)

An appropriate reference data set must include a
sample of the general healthy population sufficiently
large to characterize the normal variability in bone
measures that takes into consideration gender, age,
and race/ethnicity.

When upgrading densitometer instrumentation or
software, it is essential to use reference data valid
for the hardware and software technological
updates.



DXA Interpretation and Reporting In
Children and Adolescents (4)

Baseline DXA reports should contain the following
iInformation:

DXA manufacturer, model, and software
version

Referring physician

Patient age, gender, race/ethnicity, weight, and
height

Relevant medical history including previous
fractures

Indication for study



DXA Interpretation and Reporting In
Children and Adolescents (5)

Bone age results, if available
Technical quality

BMC and areal BMD

BMC and areal BMD Z-score

Source of reference data for Z-score
calculations

Adjustments made for growth and maturation
Interpretation

Recommendations for the necessity and timing
of the next DXA study are optional



DXA Interpretation and Reporting In
Children and Adolescents (6)

Serial DXA testing

Should be done only when the expected change
In areal BMD equals or exceeds the LSC

Serial DXA reports should include the same
iInformation as for baseline testing, but
additionally include:



DXA Interpretation and Reporting In
Children and Adolescents (7)

Indications for follow-up scan
Comparability of studies
Interval changes in height and weight

BMC and areal BMD Z-scores adjusted or
unadjusted for height or other adjustments

Percent change in BMC and areal BMD and
Interval change in Z-scores

Recommendations for the necessity and timing
of the next BMD study are optional



DXA Interpretation and Reporting In
Children and Adolescents (8)

Accurate interpretation of serial DXA results
requires knowledge of the LSC for all sites
measured and for all technologists at the DXA
testing facility.

Terminology

T-scores should not appear in pediatric DXA
reports.

The term “osteopenia” should not appear in
pediatric DXA reports.



DXA Interpretation and Reporting In
Children and Adolescents (9)

The term “osteoporosis” should not appear in
pediatric DXA reports without knowledge of
clinically significant fracture history.

“Low bone mineral content or bone mineral
density for chronologic age” is the preferred
term when BMC or BMD Z-scores are less than
or equal to -2.0.



PQCT In Children and Adolescents (1)

Reference data are not sufficient for the clinical use
of pQCT for fracture prediction or diagnosis of low
bone mass.

When the forearm is measured, the non-dominant
forearm should be used.

Measurements sites should include the metaphysis
and diaphysis.
Determination of the precision error, LSC, and

monitoring time interval should be performed as
described for DXA.



PQCT In Children and Adolescents (2)

PQCT reports should include:
Manufacturer, model, and software version
Referring physician

Patient age, gender, race/ethnicity, weight, and
height

Relevant medical history including previous
fractures

Indication for measurement
Bone age results, if available
Measurement site

Limb length



PQCT In Children and Adolescents (3)

Scan acquisition and analysis parameters
Scan technical quality
Reference data source for Z-score calculation

Metaphyseal total and trabecular vBMD and Z-
scores

Diaphyseal BMC, cortical vBMD, cortical
thickness, cross-sectional moment of inertia,
SSI results, and Z-scores.

Adjustments made for growth and maturation
Interpretation



PQCT In Children and Adolescents (4)

Quality control procedures should be performed as
described for central DXA.



DXA Nomenclature

DXA - not DEXA
T-score - not T score, t-score, or t score
/-score - not Z score, z-score, or z score



DXA Decimal Digits

BMD: 3 digits
T-score: 1 digit
Z-score: 1 digit
BMC: 2 digits
Area: 2 digits

% Reference Database:

Integer

Example, 0.927 g/cm?
Example, -2.3
Example, 1.7
Example, 31.76 grams
Example, 43.25 cm?

Example, 82%



Glossary (1)

BMC - bone mineral content
BMD - bone mineral density
DXA - dual-energy X-ray absorptiometry

ISCD — International Society for Clinical
Densitometry

LSC - least significant change

NHANES IIl - National Health and Nutrition
Examination Survey Il

PA - posterior anterior

PDXA — peripheral dual-energy x-ray
absorptiometry

PQCT — peripheral quantitative computed
tomography



Glossary (2)

QC - quality control

QCT - quantitative Computed Tomography
QUS - quantitative Ultrasound

ROI - region(s) of interest

SSI - strain strength index

TBLH - total body less head

VFA - Vertebral Fracture Assessment
vBMD - volumetric BMD

WHO - World Health Organization
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