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R
*iol- %: ‘-H To know the Difference of BMD value actually measured by the Hologic equipment and

the Lunar equipment that is the latest machine due to the acknowledgement for the
difference of value when the follw-up test was performed by other different equipment
after or during the BMD patient's cure,

To get the useful equation which comes out from the Cross-Calibration for each different
DEXA-System,

Finally, to demonstrate the reliability of the precision each different equipment,

Prodigy from Lunar(L, Kyunghee medical center Nuclear medicine) and QDR-4500W from
Hologic(H, Ehwa woman's university dongdaemun hospital radiology) were used as a test
equipment, The precision of these equipments was measured and compared and analyzed
from the own phantom of each equipment,

First, 60 women who are aged from 20 to 60, and who never got any medical cure for
BMD for a certain period of time and never had got the fracture for 2 years and never
got any disease which could effect the BMD value, Each of them was cross-scanned twice
by each equipment on the same day,

The BMD data which came out from the cross scan of 60 volunteers was compared with
the equation that could calibrate each equipment's BMD value through the regression
analysis,

As a result of the measurement of the precision that was measured by phantom, CV%(;
Percent Coefficient of Variation) value of H was 0.67% and of L was 0.34% -each of those
was within a possible error in measurement, 2%, and the average BMD measured by H

was analyzed that it was about 10% lower than measured by L when the volunteers were

scanned by another equipment,
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The Cross-Calibration(Hologic = 0,890 * Lunar + 0,1317, Lunar = 1,088 * Hologic + 0.01699) wa:

obtained from the BMD-data through the regression analysis about the volunteers. R(

correlation coefficient) between each equipment's BMD value was very excellent : 0,984 and

suitable for each equipment.

disease with a volunteer.
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SEE(; Standard E Error) was low : 0,0239,
Fach equipment's precision was very excellent as a result of comparison and analysis of

the BMD values through the test, and it was proved that each phantom was made most

Even though the same volunteers showed some difference on the BMD value according to
each equipment, It is regarded as a difference of the mechanism calculating the BMD
value of each equipment and of data-collecting methods. Finally is considered that it
should be necessarily compared through the cross-calibration because it is so important

data that we can expect the symptoms for the follow-up test of the patient who has same
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1. & ZH|2te| M2UE(Precision) EJ}

Ik

LUNAR PRODIGYAHH[o] A4 2] phantome ©]-85}]
precisionS ZA% A} Witz Mean)2 1,238(g/cm’)
oW, EFWA} FHSD)}L +0.004(g/em”), WEASFE
(CV%)E 0.34%, Aot Hat AlF EEHAHRoot—
mean—square SD ; RMS—SD)= 0,063g/cm’0]$iT}, st
H, HOLOGIC QDR—4500WAHH|o| A4 9] HgHMean)
& 1.192(g/em’) o], FEHA} FHSD) £0.006(g/cm’)
HEAE(CVR)Z 0.48%, AlEt Hat A& FoHAL
(Root—mean—square SD ; RMS—SD) 0.077(g/cm”) 0]
CHTable 1 2%,

Lunar?} HologicH| H5% ISCD(International Society
for Clinical Densitometry)2] <A #& HF4o 9%t
HEs CV(R) £2%%te] ZHEISE & + A
(Figure 1),

2. N2 C2 J|1&2t9 mXEtA A (Cross-
calibration equations) HJ}

Ao-4 SFAA Lunar 71E0% 248 BuUws
O,958i0.17(g/cm2)01213_’ Hologic 7132 0.851+0,144
(g/cm”)Z Lunar 7]&°| Hologic 7|&o| H3] B+
183% =4 SAEUL FAFCE FogE Zol7t AU
Th(p<0.001),

ol IHEAE olgsto] Al2—4 aFoN S
2459 7]FF wakE A (Hologic = 0,890 * Lunar
+0.1317, Lunar = 1,088 * Hologic + 0,01699)-2 5}
RaL, ZF AH] ZF BMDZE Abelo] AAIS(r) = 0.984

Table 1. &H|[= Phantom J|IZC2 §t Precision data®| H7}

Mean (g/cm) SD (g/om?) CV (%) RMS 8D (glenr)
LUNAR PRODIGY 1.238 +0.004 0.340 0.063
HOLOGIC QDR-4500W 1,192 +0.006 0,480 0.077
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Table 2. & ZH|ZI0| phantom?| data Z}

| lrepodey | Hiogooomaoow |
v me | e e e
1 1.236 1,015 26 1.234 1,021
2 1,237 1,017 27 1,236 1.027
3 1.234 1.033 28 1.244 1,019
4 1.234 1.030 29 1.235 1.025
5 1.249 1.025 30 1,242 1.024
6 1.244 1.024 31 1.243 1.019
7 1.235 1,020 32 1,237 1.019
8 1.238 1,017 33 1.243 1,030
9 1.243 1.025 34 1,229 1.027
10 1.237 1,026 35 1,236 1.026
11 1.241 1.024 36 1.238 1,022
12 1.229 1.024 37 1.240 1,024
13 1.236 1.021 38 1.235 1.021
14 1.233 1.021 39 1.236 1.060
15 1.240 1.024 40 1.234 1.035
16 1.246 1,023 41 1,245 1.028
17 1.244 1.032 42 1.239 1,026
18 1.241 1,026 43 1.239 1.029
19 1.233 1,021 44 1.234 1.023
20 1,237 1.025 45 1,236 1.023
21 1.238 1,024 46 1.241 1,010
22 1.235 1.024 47 1.240 1.022
23 1.236 1,029 48 1,235 1,024
24 1,240 1.027 49 1.239 1.019
25 1.234 1.021 50 1,245 1.020
Precision of Lunar prodigy Precision of Hologic GDR-4B00W
1.280 1070 .
1270 | 1 060
1260 + 1.080
21.250 . " . ~1.040 |
S1.240 W'\/ A\ \'J g Eroso |
grzao » ’ J Nﬁ\“A AJ’ vV gmzo j\ MWKW“J\" f‘ ’\»
By2e0 C1o10 f
1210 1.000
1200 | 0.990
1090 Lomoncinn oo i o, .o80 Loieinie e
1 5 9 13 17 21 25 29 33 57 41 45 48 1 5 9 13 17 21 25 20 33 37 41 45 49
acan No. scan No.

Figure 1. & ZH|2| A2 (Precision)
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Table 3. Cross-Calibration Equations of BMD for 1L2-4 spine Lunar Prodigy and Hologic QDR 4500-W,

Cross-calibration: eguations

Lunar = 1,088 * Hologic + 0,01699

S hid)

Hologic = 0.890 * Lunar + 0.1317

P SEE(g/om’)
0.984 0.0239
0.984 0.0216

Table 4. 3ixjZ CHAloZ st WX} Scan BMDZNg/em)

Linar prodigy

Hologic QDR-4500W.

31

 Lurer prodigy

Hologic QDR-4500W

1.076 0.912 0,830
1.151 32 0,981 0.893

3 0.876 0.797
4 1.068 0,964
5 1.151 1.039
6 1.048 0.946
7 0.912 0.821
8 0.995 | 0.896
9 0.883 0.795
10 0.873 0,849 40 1.108 E 1,014
11 1.039 1,010 41 1,158 1,060
12 0,865 0.841 42 1.108 1.014
13 1,140 0.996 43 0.905 0.794
14 1.201 1.049 44 0.934 0.819
15 1,106 0,966 45 0.874 0.767
16 1,161 1,051 46 0.984 | 0.883
17 1.230 1,113 47 1.057 0.949
18 1.089 0.986 48 0.966 0.869
19 0.844 0.737 49 0.760 0.693
20 0,958 0.837 50 0.861 0.785
21 0.831 0.726 51 | 0.741 0.675
2 0.910 0.803 52 1.055 0.938
23 M 53 1.038 090
24 0.861 0,760 54 0,781 %‘ 0.713
2 0,904 0.838 55 1.041 o9
26 0.995 0.922 56 0.802 0.725
27 0,904 0.838 57 0.796 0.731
28 1,000 0.965 S8 0.819 0.741
29 1.075 0.906 59 1.032 0.918
30 0.960 0.862 60 1,045 0,935

2 o slelon, oS QANSEE)E 0.0239 Xt

(Lunar), 0,0216(Hologic)o.2 W& ox= vleliich

(Table 3 k=),

ToheEl HJlE olF Ee =9l SOl =
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Agsicd 24 gl we A4S olgw Wy
(Photon absorptiometry ; PA), o[& oft|#] XA& o
835t HH(Dual Energy X-ray Absorptiometry :
DX4), 2295 o83l HhH(Quantitative ultrasound ;
QUS), CTE o]83l:= HHH(Quantitative computed
tomography ; QCT) 5°| it ZZol 7idE DxA%
s AAAZR] B Adz 037l FHow Foedh
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YA = YY) AU Z(precision) B2 AT T (accu-
racy)7t &8sttt o|AEE Yobir| i SD
(Standard Deviation : E&H2P), RMS SD(Root—mean—
square SD: At ot AlF EEAZRD, CV(Coef-
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&), PE(Precision Error :

$o o 0
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6) Van stetten EC, Steiger S, Steiger P, Kelly Cross—cali-
bration of dual-energy X-ray absoptiometry(DXA) bone
densitometry systems, Calci Tissue Int 1992;52:166

7) Yang S—O, Hagiwara S, Engelke K, Dhillon MS, Guglielmi
G, Bendavid EJ, Soejima O, Nelson DL, Genant HK:
Radiographic absorptiometry for bone mineral measurement

of the phalanges: precision and accuracy study., Radiology
192:857-859, 1994



MW

]

Phantom% ©)-£3} Precision®] &% A& o= DEXA System? BMD #A5EAL §-84 (o]5A)
Table 5. Performance of Fan-Beam Densitometers (precision : 1.0%)
Precision Tine [spine) . Operaior Exposure
o) Sor e Effective Patient Dose o
Prodigy 1.0% 30+0=30 0.7~1.3 uSv { 0.3 mR/hr
QDR-4500% 1.0% 30+ 10 = 40 3.0~4.0 USv { 2.3 mR/hr
=919 Aol ZA F9 AA9 Aol 4 F99 H| 71%&) w3 st=gol(hardware)$} ATZEGO7L HE
FHE dAske Zo|, B W49 o] wjiolziil FE 715E AF83IA(Lunar Prodigy vs Hologic
LoL SO QDR 4500-W)thiAF2e] Qlolut 83 Afo] ufitole)
Lunar Prodigy AHl= ofluix|o] HhAlelollA] 184kvp 3L AJzpeey™™
o] & o] gt HAE T, CZT(Cadmium Zine Genant 52 A= Ztjate] Higle] w2 yjRo
Tellurites) A&7|oN A 2 o 2] J(channe)} &  FAMSIRIS|H(hydroxyapatite) o&f& Ul s HE
2 FYoR Lol 7*112?_}‘1}. CZT#k X—rayg Ho= We-2 AM3) 3F 7]FolA] o 7]FY SR Hgh
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| S
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24 el
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M, et al,
absorptiometry
Results. J Bone Miner Res 1994;9:1503—-14

WA, ol
Zot= W .
Prodigy®} fan beam ™49l Hologic QDR—4500W<]
scan AlZF}d FaARE g Ao
B s 7iAAR] Zols 7HE 4 k. &
Aol HFY AL F 7IF 5y AZES
(software)oll oJs] ZAAE, RA HMA(calibration)
oAl Lunar Prodigy”]&& 182 ¥ (phantom)& 2 A8g
WA E o2 BALY sl Hologic QDR-4500W 7] ProdigyH|7} 0,340%,
& self—calibrating systemo] ¢l3f A5 ®ALATH 0.480%% wj-¢- 2-4=3}31ct,
o8] £ DXAS H|wg o|de] dEol ofalw WAk AR Al BAte] datas
Ho—4 QoA ULl JE7te] o AlHAE Prodigy 7]%3} Hologic QDR—4500W7]
Buha gy, B AFoME 0,9849] =& Akt 2 EA A (Hologic = 0,890 * Lunar + 0,1317
TAS RYrh B AToA dojd wx} HANES = 1,088 * Hologic + 0.01699)& A& & AUSTH
8 QT Aol T f AS3 o Aolrh gl FA AAE TR DXa Z1Bes AR 39t a7
t} A2-4 229 Uy w2 BAAL Genant =9 For 2A4H A4 AdE UE VSeRE 49 A4
= Hologic = 0,906 X Lunar—0,025%1d), 2 Zu} Axtel vl EAstuAst o f-85HA ARE o Sl
L Hologic = 0.890 X Lunar + 0,13170]%Jch  o]2@7 Aoleta Yzt
SALAAE] Aol B @T) oH AT o] ARG
9) Gundry HK, Grampp S, Gluer CC, Faaulkner KG Jergas
M, et al, Universal Standardization for dual X-—ray absorp-
8) Gundry HK, Grampp S, Gluer CC, Faaulkner KG Jergas tiometry; patient and phantom cross—calibration Results
Standardization for dual X-ray J Bone Miner Res @ 1994;9:1503-14
patient and phantom cross—calibration 10) Precision of DXA scanning assessed over yearsin forty
postmenoupasal women, Osteoporois Int 11:68-75, 2000
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