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* A systemic skeletal disease
characterized by

bone tissue, with a consequent

increase and
susceptibility to fracture.

World Health Organization (WHO), 1994 sk
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Prevalence of vertebral fractures
in Europe

50-54 75-79 50-54 75-79 years
O’Neill TW et al, J Bone Miner Res, 1996;11:1010-101§
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Incidence of
osteoporotic fractures in women
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Wasnich RD, Osteoporos Int 18977 Suppl 3:68-72
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Incidence of
osteoporotic fractures in men
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* Presence of a ‘“fraglllty

?o

fracture. Fracture due to minimal
trauma, such as after fall from

standing height or less.
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Osteoporosis affects the
entire skeleton

« Osteoporosis is responsible for >1.5 million vertebral and
non-vertebral fractures annually

e Spine, hip, and wrist fractures are most common

15 %

19 %

L Other

M Vertebral
mHip
OWrist

NIH/ORBD (www.osteo.org), 2000
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Beiling GuanganMen Hospital
T Hip 2 views

TO90aL Hip a.p.

2011-6-17 10:32:09
R1101542

HFS

S: 280
Z:0.49
C: 1548
W: 2746
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Ensrud et al. J Am Geriatr Soc 48:241-249
Johnell at al. Osteoporos Int 16(Suppl 2):S3-S7
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FRH Bl %

(%) (N BIRHECD BE(%) & 10 FERFEEK (%)

50 ~ 437
60 ~ 349
70 ~ 220

=80 ~ 75
it 1081

38
53
57
27
175

7 ME IS 4 7 3

8.70
15.18 6.48
25.91 10.73
36.00 10.09
16.19

%2 ASFIPER IS B b R 4T S o LA

o b g oA Tk B HEL 46 B3
N B EIECN) BIRFEC(R)
U 521 78 14.97
% 560 97 17.32
3§ T 533 71 13.32
2K 548 104 18.98
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934 women age 60 and older, hospitalized for various reasons
Chest x-rays reviewed for fracture

Gehlbach SH et al, Osteoporos Int, 2000;11:577-582
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Middle
Mild fracture
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CT - incidental fractures

* Fractures missed in axial CT images
« sagittal reformations demonstrate fractures

Bauer et al. Osteoporos Int. 2006;17(4):608-15.
Mueller et al. Eur Radiol. 2008 Aug;18(8):1696-702




CT - Incidental fractures

* Fractures detected in axial CT Number of fractures
Images vs. sagittal reformations

* only 4/28 fractures detected In
axial images compared to sagittal
reformations#

 minimum requirements for sagittal
reformation 3 mm slice thickness
In axial images* =

axial recon

Mueller et al. Eur Radiol. 2008 Aug;18(8):1696-702#
Bauer et al. Osteoporos Int. 2006;17(4):608-15*



CT — incidental fractures

Scout views

 Provides information on
fracture status up to T8#

* thus only 10% of fractures
(T7-1) are missed*

Link et al. Osteoporos Int. 2000;11(4):304-9#
Gilsanz et al. Radiology 1994;190: 678-82#
Davis et al. Bone 1999;24:261-264*
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Name FAN DING AN Ethnic

ID 21455 Height 164
Sex Female Weight 60

Name FAN DING AN Ethnic

ID 21455 Height 164
Age 57 Sex Female Weight 60

H AP Spine on 12/29/03 8:55 Left Hip on 12/29/03 9:00

L2 - L4 BELJING Fem Neck BEIJING.
JI_SHUI TAN

1.158,

1.334g

20 AGE
12/29/03 0.552 12/29/03 0.662

Z Young Ref.
% Young Ref.
- Score
T - Score
% Age Matched
% Age Matched

Z - Score

Z - Score

Bone image not for diagnosis

Manual Positioning MD

Bone image not for diagnosis

LENGTH AREA
cm cm

BMD BMC

g/cm2 g
Fem Neck 0.6616 3.173
Troch 0.4715 5.861
Wards Tri 0.4621 0.4621

o JEHEA B BMD/IK s
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| energy X-ray absorptiometry (DXA)
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QCT Technology

* QCT was introduced by Harry Genant in 1980s,it is
to use clinical CT scanner to measure BMD and
body composition with QCT system




ﬁj Mindways QCT system

® . BEING JISHL
p a rtS ! CT Calibration Phantom FCO1/Oe/ P-
QA phantom
. . - Aca T
calibrationphantom

workstation

DCI] /[

AU AN\ LN VAN )



jE L QCT protocol

 Clinical CT scanner W

« Mindways QCT

 Supine position,phantom
beneath the back

 CT data are transformed to
QCT workstation for BMD

diagnostic information.
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ﬁ 3D QCT exam

== YANG_FERG_LIRG .QCT =] 2]
Patient Information | Extraction | Rotation ROls l Results | Report |

« Sag Cor and axial 3 .
axis adjustment for ’ 29
location

* High precision

* fast

» Retriavable Data
~* User friendly

eference Image »
& G &L L1: 2893 [(2958)
(1 Agtay a2 o v L3: 3028 (31.60) :
L4 2357 (28.05) eight:

ZH ez E ARBUKEED
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QCT vs DXA hip BMD
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Tissue Components

Tibla Abdomen
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ﬁ Tissue Analysis Reporting

QCT PRO Tissue Analysis Report

Fat-Lean Ratios

Patient Information
Name: 027.C, IMAGE2

QCT PRO Tissue Analysis Report

Patient Information

7:7

ID:
Dab= 111072005 gale \E;Z&”OO‘
Sex: ex: e

DOB: 1#/1/1977

Male
DOB 3131%8
A

Exa 35 5384
Ha“lcnf“am cmbRadioloqist

Referring Physician: UNKNOWN UNKNOWN

Comments:

CT Scan Technique

CT Scanner: GE MEDICAL SYSTEMS LightSpaed QX/i

Radiologist: 277

Referring Physican: cmbPhysician

Comments

CT Scan Technique

CT Scanner: GE MEDICAL SYSTEMS LightSpeed Ulira

CT Scanner ID: CHLA_OCo CT Scanner ID: 277

kVp: SFOV: soo 0 SFOV: so0
G.s':‘vAnge -1.0 Pixel Size (mm): 0.674 Pixel Size (mm): 0.
mA: Scan Time (s): 2.00 Scan Time

Slice T"IC\I')?:-S mm): 1
Table Position: 63.3

0

Method Assumptions and Data
Calibration Slope: 1.9086

Fat Density (a'cm3): 0
Muscle Density (ncm3): 1.055
Cancellous Threshold: 1907

Segmentation Thresholds

Slice Spacing (mm): 28.760
Table Height: 1498

Calibration Intercapt: 986.6
Fat CT Value: -110.

Muscle CT Value:
Cortical Threshold: 667.3

Slice Thicknass (mm): 2.500 Slice Spacing (mm): 2.500
Table Position: -88.4 Table Height: 173.2

Method Assumptions and Data

Calibration Intercept: 1014.2
/ Fat CT Value: -104.6

Muscie Density (9/cm3): 1.055 Muscle CT Value: 51.5

Cancellous Threshold: 171.9 Cortical Threshold: 601.6

Segmentation Thresholds

Fat 786 as7 Fat 820 983

Muscie 958 1176 Muscle 988 1185

Eone 1177 1654 Bone 1186 1616

Range: 0.100 Options Word: 55 Range: 0.100 Options Word: 58
IM Tt Skin Count: 5796 GMM Herat :1 Skin Count: 7184

1086.6 485907.2 Mea" and SD 1: 1072.4
1037.7 485907 .2 1036.6
: 968.0 4859072 9242
Mezn 2nd SD 4- 900.8 485907.2 903.1

Composition Results for Image

Amoeba lterations: 0

Snake lterations: 10

Fits of Data to Model

Amoeba lterations: 0

Compeosition Results for Image

Tissua Mass (@) me (cm3) Tissue Mass (g) Area (cm2} Volume (cm3)
Fat 104.4 .2 Fat 853 413 103.2

Muscie 3028 .0 Muscle 66.8 253 63.3

Cortical Mineral 2.4421 2 Cortical Mineral 1.2712 191 2.548
Cancellous Mineral 3.3906 03 Cancellous Minera! 1.0485 770 4.942

Skin .32 Skin 9.63 9.91

Composition Re sults for Spline

Fat-Lean Ratios

Composition Re sults for Spline

Begion Mass Tissus Mass (g) Area (cm2} Volume (cm3) Region Mass Tissua Mass (g)
Image 0.345 Faf: T 266 Image 1.42 Fat WA
Spne 0.083 Muscie 280.8 Spine 0.319 0.279 Muscia 65.9
ig'aﬂe g \V,-'e'qqz' 0.197 | Cortical Mineral 4922 'giﬂ@ 'E}_'V"‘-‘iﬂh“ 1.638 1.433 Cortical Mineral 12712
pine (L1 Weight) : Cancellous Mineral 18.203 pine (CT Weight) 0.254 0249 = Mi o0&
Image EQ uster} 0.631 e Image (Cluster) 1.682 1.472 Cancalions Moeis L0
Spine (Cluster) 0297 | Bone Density (mg/cm3) Spine (Cluster} 0.402 0.351 Bone Density (mg/cm3)
Bone-Muscle Ratios iﬁ;{g’. (,:SS?— ;5\520?_! Bone-Muscle Ratios ‘Healo'; ngg_ C S'Dig:'a_\
g=cs \ Sace a 496.2 252.2 2t mage 489, 2121 7
i Spin 496.2 t 252.2 Begion s n pt > -
image 0.081 0,015 pline imane 0.006 Spline 299.0 2121 3087
Spine 0.082 0.020 Spine 0.035
Image (CT Weight) 0.071 0.017 Image (CT Weaight) 0.035
Spine (CT Weight) 0.075 0.018 Spine (CT Weight) 0.034

Institution Name « Address - City/State/Country/ZIP - Tel (555) 555-5555 Fax (555) 555-5555 Institution Name + Address - City/State/Country/ZIP - Tel (555) 555-5555 Fax (555) 555-5555



O
5
—
=i
il
ol I
£

ZE ez 5 ERBUKEER




JT LN

e e e i e e it

ez Y EEBUKEER

&



- RS A A ST R s

i e - _ i Tl el | e Y N Sl il el BB [Nl |- l\ -l"l

Patient Information | Extraction | Rotation ROls I Results | Report |
Auto ROI Auto BOI Auto BOI

' Reference Image ' ROl Depth BMD - |ROI Size
¢ L1 'L1: 48139 [(7.37) Area 267.9 mm2

‘Level: 100 Window: 1000 .
| (¢ Standard " Soft Tissue H |
3 € L2 I mm ] |L2: 99.939 [(7.10) | Wwidth: 23.5 mm

| Height: 14.5 mm

B

" Bone ¢ Coronal L3 L3 19637 [(8.02)

J3F eRBUKEER

| Localizer




ST .

/

L1 W L3 DI AN 2
SE354E +SD CV  F#¥fE+SD CV F{E£SD oY | §p CV%
% % %
QCTl  5124+40.414 0.807 99.75+0.463 0.464 185.95+0.780 0.419 0.57 0.512

QCT2 SENERRIEO] . (ROI6 7N e 108 36EE0IS 2 0563 195.951+0.8201 = 0.420 0.61 0.523

DISIE 54.40%£0.531 0.976 109.15%£0.460 0.421 210.21+£0.858 0.408 0.64 0.514
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U BMDIIE: 5 3 H0 T e 1 A S 70

B (mSV) | Bt s BXFR (mSV)
0.013

B N EHEDXA

i/ IEA 0.02
S N BT DXA 0.009 FEAE A7 A 0.74+0.3

—#EQCT 0.06-0.3 FL AR 4 0.4
—YEfEMEQCT 1.5 JRANBEERCT 8

= HEMIEEQCT 2.5-3 FH 0.005
PQCT I <0.01 B AL 0.3

Eur Radiol (2010) 20: 27072714
DOI 10.1007/s00330-010-1845-0 MUSCULOSKELETAL i

John Damilaki
John Damilakis Radiation exposure in X-ray-based imaging HokEE R
Giuseppe Guglielmi techniques used in osteoporosis

Thomas M. Link



QCTAIDXA-JI &
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QCT: X Ha &

DXAMNERF 52 MR R
M) -

=Qsteoarthritis

_ =Aortic calcifications

DXA: R J5i &+ i e =\/ertebral fractures or
deformities

=Scoliosis

=Obesity
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ﬁ? people really differ in BMD?
QCT vs DXA
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Peak bone mass

e The natural history of bone.
e r S, After peaking by the age of about
factors N 30, the bone mass declines slowly
\‘ ~ at first, before accelerating at the
menopause, in old age and under

BONE MASS

other adverse influences
(represented by dotted lines).

All such influences are cumulative,
whether they diminish the peak
bone mass in youth or cause bone
loss later in life

30 40
AGE (YEARS)
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ﬁ Diagnosis of osteoporosis

QCT spine Diagnosis DXA

>120 mg/ml normal >-1.0SD

120-80 mg/ml Osteopenia 1.0>T-{E>-2.5 SD
<80 mg/ml osteoporosis <-2.5SD

BN KRBAEER




77 AHIBMD — 1% B B2 BMD
15 N FIPR #EZE (SD)

0.7 g/cm? - 1.0 g/cm?
i R T AR 3.0 (SD)._
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Cjggsiication by T-score alone misses patients
with fractures

WHO Classification (Spme or H|p BMD)

50% of women with vertebral fracture are not osteoporotic by BMD

1/3 of women needing Rx are missed using BMD alone
Greenspan,,Sj JCJ,;l,n De:rsug_‘ m 2001:4 373-380
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ﬁ' Comparison QCT vs DXA

 Elders people 367
— Males 154
— Female 213

« Age 47-92 year old (mean age
69.9+11.0)

* Mindways QCT, GE Lunar NP
|DXA Same tlme QCT5DXARPEY: QUT5DXALENE  QCTSDXARE

) . - . . :
o ’! Sd s b A S
4 . - g ' L A e et
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m years old , female back pain

TN | AR |

« DXA result
« L2-14 1.143 g/cm?
« TO.2

« Neck 0.701 g/cm?
e T-19

Total 0.784 g/cm?

L
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QCT results

- L3 12.3 mglcc

« L417.6 mg/cc

» Average 14.9 mg/cc
« T-59

o diagnosis:osteoporosis with
fracture

Exam Results

Z score:
T score:

10 20 30 40 50 60 70 a0 a0
Age (Years) e, - ot
; st 3 ; SR, » . ¥ s
ABEONOE S AT RovO EAAH .":';;3‘:"-\:.1-‘-'. J t - o }.:g :IB ? $n7 -‘IE@ISJG
£1 s I ,'f‘ T\ = NN



Institution Name: BElJ%ﬁJISWITANHOSPHAL Institution Name: JsHR)sPITA‘L
L .

Institution Name: JSFHROSPITAL

Ly N
" ’

4 A

.
NAME : WeiWei | & Wei Wei -
Patient Sex: F '\ d nt Sex: F-.
ID : 02313454 5112313454 S|
DATE : 2010-05-28 Sty : 2010-05-2
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NAME : Wei Wei
Patient Sex: F

[D : 02313454
DATE : 2010-05-28
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1.01g/cm2, T{E-0.6, £
By %5 B IE 5

QCT 36mg/ml, £ W& i

Bk <50mg/mifiizKie
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QCTE'T'ZFF 120 mg/ml, ‘B2

, AnzKie
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< TQCT (CTXA)

Sangittal Coronal
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CT “alue Projection

“olume Projection Surface Fendering
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Sagittal Coronal

e hipCAT XTU_LAN 20111109_083958_000_0003_89_253. QCT

‘atient Information | Extraction | Rotation ROls | Results | Report |

BMD
&L 170 mg/ml
* e E kP 129 mg/ml
« B a3 —29 mg/ml

LR K
Level: 100 Window: 1000 age N ROl Depth BMD ize E{
L1 L1: 170.43 (68.25) hrea: 566.9 mm2
IERRKEE
ERKEER

¢ Standard " Soft Tissue { ":_ - = SDD.J 2
= = ¢ [smm ~| (2 12880 (7239 Width: 283 mm
{ Tall i) . oq R (29 ER M einkt: P 3

" Localizer " Bone




R, &, 63%, EEBRHN, B8R

- 2011-7-11 QC Ll 34mg/m

A o Sagttaa  Coronal

e 2012-9-6, [fiHE
Zx BRSIR
'y PEMELL BMDEE N

7 16mg/ml, BE3E hn
T47%.
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25 - +
g ALN10
S 20 - DXA B TPTD20
(= ALN10 (n=91)
00 TPTD20 (n=96)
: 15 - t 19.0%
=
[ab)
% 10 - QCT Subset
= ALN10 (n=23)
_3 TPTD20 (n=26)
= = T 10.3% '|'
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QCTH R 7ot a7 v Ja /AR s B A 22 0

m (A  BEEE LR (n=25)  weem $FIEMRAK (n=28)

50
g 40 [
% d
tH 30
ER l bl C C
H'] 20 [—b‘ "—\
g [_l d b
h , I MS
1;{61 10 b . i - l I
MS
, Il M= B _m_
10
a p<0.05 HEA TR BEE SR /R HEA TR BEE SR /L
b p<0.001
¢ p<0.001 6 ™ H 181 H

d p<0.01

Keawvenu T ot al | 2ane iner Res 2007:22111149-157



7870 AR B 5 AR

F ‘W%i JIIEE
& 2= i P U =
)r'ﬁéa\AMAE
sl s s TS5
TS B I 43 2 L0GO HBUET = i 22 B LOGO
| =

LR BUKEERE


http://www.chinaradiologists.org/
http://www.chinaradiologists.org/
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