o] A « ISSN 1226—2854
TUEZAR] SHkE A o] whE 83t a4
—olF oUIA] WA T SA o~

— A Study of Equipment Accuracy and Test Precision
in Dual Energy X—ray Absorptiometry —
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GCVHEE ALP(PL : 1.064+0.002 glem’, %CV = 0.190 glent, P2 : 1.06140.003 glent’, %CV = 0.192), Group 2
o] A MeantSD 2 %CVZES P1 : 1.18740.002 g/ent, %CV = 0.164 glent’, P21 1.19840.002 glent’, %CV =
0.163, Group 391419 Mean+2SD 2 %CV: P1 — (spine : 0.001£0.03 g/em?, %CV = 0.94, Femur
0.0012£0.019 g/ent’, %CV = 0.96), P2 — (spine : 0.00240.018 glent, %CV = 0.55, Femur : 0.00140.013 glent,
%CV = 0.48), Group 4°I1X] Meant2SD 2 %CV-=, r 3k spine : 0.006£0.024 glent, %CV = 0.86, r = 0.995,
Femur : 0+0.014 g/cm®, %CV = 0.54, r = 0.998°]%1t},
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Fig. 1. Daily Q.C method



FUEPAe Suke 2 Bl e 9gHs

3} 84 —ol%

AUA P FRUE FHoE-

A

Fig. 2. A. Hologic spine phantom, B. Hologic spine
phantom scan data

B

Fig. 3. A. Lunar Al spine phantom, B. Lunar Al spine
phantom scan data
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2) Phantom® ©]-&3F w9} wxtu ™

PhantomS ©]&3F Group 1914 MeantSD @ %CV
ZES ALP P1: 1.064%0.002 g/em®, %CV = 0.190 g/em’,
P2: 1.06140.003 g/em® %CV =0.192, Group 2°l|4]
Mean£SD 2 %CVFE P1: 1.18740.002 g/cm?, %CV
=0.164 g/em’, P2: 1.198+0.002 g/em’, %CV = 0.163
ATH Table 1).

Table 1. Phantom's precision and cross — calibration

. . QDR Hologic spine
Lunar aluminum spine phantom
phantom
BMD 1 BMD 2 BMD 1 BMD 2
Mean 1.064 1.061 1.187 1.198
SD 0.002 0.003 0.002 0.002
9%CV 0.190 0.192 0.164 0.163

Group 3°l4e] Mean+2SD % %CV+ P1 — spine:
0.0010.03 g/em®, %CV = 0.94, Femur: 0.00140.019
g/em®, %CV =0.96, P2 — spine: 0.002%0.018 g/cnr’,
%CV = 0.55, Femur: —0.00120.013 g/em’, %CV = 0.48,
Group 4°04 Meant2SD 2 %CVi, r ZHS spine:
0.00640.024 g/em?,  %CV = 0.86, r=0.995, Femur:
0+0.014 g/em’, %CV = 0.54, r = 0.998°|1TH Table 2,
3).

Table 2. Patient's precision and cross — calibration(Prodigy A)

Group Statistics Prodigy A
. Mean+SD 1.064%0.002 (g/cm®)
%CV 0.190
) Mean+SD 1.18740.002 (g/cm®)
%CV 0.164
Area Spine L1-L4 Femur total
Mean+2SD 0.001£0.030 | 0.001£0.019
3 %CV 0.940 0.960
SDD(g/cm®) 0.020 0.018
r 0.990 0.992
Area Spine L1-L4
Mean+2SD 0.006+0.024
4 %CV 0.860
SDD(g/cm®) 0.024
r 0.995

Table 3. Patient's precision and cross — calibration(Prodigy B)

Group Statistics Prodigy B
) Mean+SD 1.06140.003 (g/cm®)
%CV 0.292
) Mean+SD 1.19840.002 (g/cm®)
%CV 0.163
Area Spine L1-L4 Femur total
Mean+2SD 0.002£0.018 | —0.001£0.013
3 %CV 0.550 0.480
SDD(g/cm®) 0.018 0.013
r 0.996 0.997
Area Femur total
Mean#2SD 040.014
4 %CV 0.540
SDD(g/cm®) 0.013
r 0.998
V.1 #

DEXA g7} A%E+= olfi+= High energy X-—ray,
multidetector, rotating arm& S3Fo=2 Hu} 53k
a7 whe 27T o] AFdoln) WA wFo] Ao
H AUES] oAtE TAEQAL =
of AA oA FE SAT & dom, 53] [

o] &
A=8at olug} lean body masset AW, ARFZF o] %

I ox
ki
ﬂa
>
)
=
(@2}
Az

l
[\]
(e}
e
2
ot
b
_0|L
X
N\
o
]
&
%o

Zo] AHolty, AEmol Qxb= M 2~4%,
ol diEFolA 6~10% Aot FHAl 7)ol
morphometry#hs AXEQo]7F E3HE Qo) o]o] f-&
Aol gk A7 84l W FoltpP . kx| DEXAS
AEFRE W opIEe BAE 9] ule] ge el
4% oAs 43e| solalel ). AeAe] WAL
SR, A, FUEEg7)] o8 29low T
Bt oleld Hee F A EAl] A ol
Qlo] H7% g} Aeoxs Wy eQlde FRehd
WA SRl e exls 27 ¥

Xr

O Wi o i

s A3e Y 5o oa) 5 574
Z

=]
WS =4 Rele] TR, 5 S FE wE

;
g
a2
rr
oN
o

EHXo] FA7F 30 cm odold



i3

rEg el SHhE 4wl mE PgEga B4 —olF AU AR FENE FHoE-

AL el WskE e 4 vk weba] w2~
Al AlSEAl T A ook FAF ol =
ArFE AR Aldele Zlo] Eoh B4 AR wet
3 SR QxR AARAIE eulEA HekH] BsF
, 859 94 **733 S diE =] BP9
o= AAsH] & = . Q-
Tsh] flste] X—A HARE Fasb|e gl a9
85 Alole] FYAS AIsHAl AXAZIA AL, 9, oF
o] Q) Fejio] FRETHH St @Ayeith tiE]
=ollM= sHE WHAPE Aot S8tk AR =1
% AN dAehks 23l A7) A9l 1A
B4 (calibration)?e]] o&t oxtz Ea] wAgsich =
= SAA 54 7919 HFEE 71AVE AFsA R Q1A
sto] 18 R ufg- e dREo] MR 14
HA s ¢ Jens AR FAE] Fojof gtk A
TUlell A ARgele FEEe] AN BeAE 2 54
7] AzxsAie} @ ZpolE YR Qlo] wALlelA
= Agte] dEix= ZAIFe] Utk o] s
< % ARk drhg AE =0l
FAolct, whebA] et HAlE = Qe 8
o] ISCDOIA Axgk Al Vel 2 #elS soF k.
A O]}\]—Zjl 285 flaEAE YA7IRE F
P SAE A7 QA | 2
7/\ A A SARIAE 7Pdsh=
=93} g onglE Wsk(Least significant
change, LSC)M)EE} H3E Yeholt f2l3k st
2 AF 4= it} FUwo] HA-s zx4 717-& LSC@r
Aol gk FUEe] HslEo

RIorr b S

2

=]

W A Bl
A%, 714 FAEA sl 223 dE RAE2
et EE clgEs ARmn 5 gl by
T FANS AR Aol oPgHe} Az

PR o O o S 1| Y- A > 1

Phantom¥} HAE o]-&3te] SAS n] Adx o2
=2k WAL Group 13 Group 29 A&elA HOLOGIC

Spine Phantom¥} LUNAR ASP %CVE ISCDolA 7+4
Sk Aot HAAQN £2% ot BT EEEH S BMDIF
Hla A Ak ghs FAsh S50 Hold AddS

Hh sANE gk 54S 7F] Phantome] <o)
Aol AAE 2/49] Wt 5 AR Fais vkeds)
= HiE S Zta Qo] AES o83 AxdE=

9] mis—calibrations checksl=d] Ut 83 A
o2 FAkAT) Group 3% Group 49 AFE H)
Bland—Altman Grapholl4] A& shte] =
SAT s BS wel 7 o] e axkete]
g @t X5 2SDk oluiel EFHeAar Y 3]+
(Regression Analysis) r gte] 0.99 o|A}o = =&
Lol s veploEy F s Fskele] s
TS Al o] dis A Fes AUk H
= 1 A9 drilel] dlete] AN Ar)Fow AlE 9l
BMD A flsliMe B71A o= e 7sHAE
olo] thgh 2 Ag WA YL} o] Folxjof & Aot

W

El

FE:

i
||\ 3
2 1% o ® o

oZ‘L
el

foorr

N

F a2 3

LR

229 gEE R eFY TUE A
A, tiek=dels]A], 16(4), 570—574,

=

ﬂ* 2 QFE FUw ZAbe] A

5 S Ek3] %), 46, 456—512, 2003

4. 20 A, 4715 AR YHE olF oA W
S 7% 7] EHE MEZ% )stal o

5. Reld DM, Lanham SA, McDonald AG: Speed an
comparability of three dual energy X-ray

absorptiometer(DXA) models, Osteoporosis, 15,
575—=577. 1990

6. Gundry CR, Miller CW, Ramos E, Moscona A
Stein JA, Mazess RB: Dual—energy rad iographic
absorptiometry of lumbar spine, Clinica experience
with two different systems, Radiology, 174,
539—541, 1990

7. Genant HK, Grampp S, Gluer CC, Faulkner
KGJergas M, Engelke K: Dization for dual

X—ray absorptiometry, Korean J Nucl Med,



A4 7) 4 3

Vol. 31, No. 1, 2008

10.

11.

33(3), 1503—1514, 1999

. Pocock NA, Sambrook PN, Nguyen T, Kelly

PFreund J, Eisman JA: Assessment of spinal

and femoral bone density by dual X-ray
absorptiometry, J Bone Miner Res, 7, 1081—
1084,1992

. Cho JA, Kim SW, Kim A, Ku JR, Kim YT, Yim

CH: Standardization for dual energy X-ray
absorptiometry, Korean J Med, 52, 445—448,
1997

Wilson CR, Carrera GF, Bergersen J: The effect
of patient weight on BMD measurement precision,
Calcif Tissuer Int, 71, 281—282, 2002

Andresen R, Radmer S and BanZer D: bone

+ Abstract

12.

13.

14.

mineral density and spongiosa architecture in
correlation to vertebral insufficiency fratures,
Acta Radiologica, 39, 538—542, 1998

WA
Knochendichhtemessung mit Quantitaver Computer
Tomographie(QCT), Radiologe, 28, 173—179, 1998
Ku YM, jee WH, Choe BY: Relation ship between
of
Muscles by Quatitative Computed Tomography, J
Korean Radiol Soc, 38, 163—167, 1998

Leib ES, Lewiecki M, binkley N, H Amdy RC:

Kalender Neue entwicklungen in der

bone mineral density lumbar  paraspinal

Official positions of the international society
for clinical densitometry, J Clin. Densitom, 7,
1-5, 2004

A Study of Equipment Accuracy and Test Precision
in Dual Energy X—ray Absorptiometry

Kyung—Rae Dong - Ho—Sung Kim" - Woon—Kwan JungQ)

Department of Radiological Technology, Gwangju Health College

Y Department of Nuclear Medicine, Asan Medical Center

2 Department of Nuclear Energy Technology, Chosun University

Purpose : Because there is a difference depending on the environment as for an inspection equipment the
important part of bone density scan and the precision/accuracy of a tester, the management of quality
must be made systematically. The equipment failure caused by overload effect due to the aged equipment
and the increase of a patient was made frequently. Thus, the replacement of equipment and additional
purchases of new bonedensity equipment caused a compatibility problem in tracking patients. This study
wants to know whether the clinical changes of patient's bonedensity can be accurately and precisely
reflected when used it compatiblly like the existing equipment after equipment replacement and expansion.

Materials and methods : Two equipments of GE Lunar Prodigy Advance(P1 and P2) and the Phantom
HOLOGIC Spine Road(HSP) were used to measure equipment precision. Each device scans 20 times so
that precision data was acquired from the phantom(Group 1). The precision of a tester was measured by
shooting twice the same patient, every 15 members from each of the target equipment in 120
women(average age 48.78, 20—60 years old)(Group 2). In addition, the measurement of the precision of a
tester and the cross—calibration data were made by scanning 20 times in each of the equipment using
HSP, based on the data obtained from the management of quality using phantom(ASP) every morning
(Group 3). The same patient was shot only once in one equipment alternately to make the measurement

22 —
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of the precision of a tester and the cross—calibration data in 120 women(average age 48.78, 20—60 years
old) (Group 4).

Results : It is steady equipment according to daily Q.C Data with 0.996 g/cm®, change value(%CV) 0.08.
The meantSD and a %CV price are ALP in Group 1(P1: 1.064+0.002 g/cm’, %CV=0.190 g/cm®, P2 :
1.06140.003 g/em’, %CV=0.192). The mean+SD and a %CV price are P1: 1.187+0.002 g/em’, %CV=0.164
g/em’®, P21 1.198+0.002 g/cm®, %CV=0.163 in Group 2. The average error+2SD and %CV are P1 —
(spine : 0.001£0.03 g/cmz, 9%CV=0.94, Fermur : 0.001+0.019 g/cmz, %CV=0.96), P2 — (spine : 0.00240.018
glemt’, %CV=0.55, Femur : 0.001+0.013 g/ent’, %CV=0.48) in Group 3. The average error+2SD, %CV, and
r value was spine : 0.006+0.024 g/em?, %CV=0.86, r=0.995, Femur : 0£0.014 g/ent, %CV=0.54, r=0.998 in
Group 4.

Conclusion : Both LUNAR ASP CV% and HOLOGIC Spine Phantom are included in the normal range of
error of £2% defined in ISCD. BMD measurement keeps a relatively constant value, so showing excellent
repeatability. The Phantom has homogeneous characteristics, but it has limitations to reflect the clinical
part including variations in patient's body weight or body fat. As a result, it is believed that quality
control using Phantom will be useful to check mis—calibration of the equipment used. A value measured
a patient two times with one equipment, and that of double—crossed two equipment are all included
within 2SD Value in the Bland — Altman Graph compared results of Group 3 with Group 4. The r value
of 0.99 or higher in Linear regression analysis(Regression Analysis) indicated high precision and
correlation. Therefore, it revealed that two compatible equipment did not affect in tracking the patients.
Regular testing equipment and capabilities of a tester, then appropriate calibration will have to be
achieved in order to calculate confidential BMD.

Key Words : BMD, DEXA, Cross Calibration, Precision





