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Cross-calibration of GE Lunar Expert and GE Lunar Prodigy Advance
for Bone Mineral Density Measurements

Yong Jun Choi, Byung Joo Lee', Hae Jin Kim, Dae Jung Kim, Kwan Woo Lee, Yoon-Sok Chung

Department of Endocrinology and Metabolism, Ajou University School of Medicine,
Laboratory of Endocrinology and Metabolism', Ajou University Hospital, Suwon, Korea

Objectives: Wide fan beam dual-energy X-ray absorptiometry (DXA) is replaced with narrow fan beam
DXA. However, information has been lacking regarding the cross calibration of bone mineral density (BMD)
between two devices. We have compared BMD using narrow fan beam (GE Lunar Prodigy Advance,
Prodigy) and wide fan beam (GE Lunar Expert, Expert) instruments.

Methods: Lumbar spine and hip DXA scans were performed in 96 patients (82 female, 14 male) on the
same day on both devices. European spine phantom (ESP), two lunar spine phantom were also measured
for in vitro cross calibratfion

Results: L1-L4, femoral tfrochanter, total femur BMD were significant different between two devices, but the
differences were small. Regression analysis between two devices revealed close correlation and the values
for r* are all nearly 1.0. However, after Bland and Altman analysis, Expert and Prodigy could not be
interchangeable. The phantom calibration was not close to the in vivo calibration at the spine.
Conclusion: When replacing Expert with Prodigy, in vivo cross calibration has to be performed.

Key Words: Bone mineral densitometry, Cross calibration, DXA, GE lunar expert, GE lunar prodigy
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Table 1. Mean (SD) values and short-term precisions (%CV) for repeated phantom (In vitro) measurements performed on
GE-Lunar Expert and GE-Lunar Prodigy Advance

LUNAR Expert LUNAR Prodigy Advance
Phantom BMD* BMC' AREA BMD* BMC' AREA
Prodigy AT Mean (SD)  1.180(0.005)  53.92 (0.25) 46 (0) 1.171 (0.002)  602(023)  51.37(0.14)
(n=15) %CV 0.476 0.466 0 0.194 0.392 0.291

Expert A’ Mean(SD) 1.182(0.011)  53.99(0.46)  45.64 (0.08) 1.174(0.002)  60.04 (0.24)  51.13(0.12)
(n=15) %CV 0.945 0.858 0.182 0.244 0411 0.245
ESP' Mean (SD)  1.134(0.006)  34.49(0.18) 3043 (0.12)  1.127(0.003) 3237 (0.11)  28.7 (0.09)
(n=10) %CV 0.549 0.537 0411 0.329 0.353 0313

* Bone mineral density, "Bone mineral content, T Aluminum spine phantom, §European spine phantom

Table 2. Demographic data for women and men in Prodigy cross-calibration study

Women (n=82) Men (n=14)
Age (yr) 62.1 (11.5) 54.0 (12.5)
(31 to 82) (36 to 77)
Height (cm) 152.6 (6.8) 166.8 (6.1)
(136.9 to 175.1) (158.5 to 181.7)
Weight (kg) 554 (8.2) 63.3(2.2)
(32.0 to 77.2) (52.4 to 78.8)
BMI (kg/mz) 23.8(3.3) 22.8(2.2)
(16.7 to 33.9) (194 to 26.5)

Data are mean (SD) (range); BMI, body mass index

Table 3. BMD of patients scanned on GE-Lunar Expert and GE-Lunar Prodigy Advance

Scan Region Expert (g/cmz) Prodigy (g/cmz) Statistical significance
Posteroanterior spine (L1-L4) 0.930 (0.153) 0.940 (0.146) P=0.006
Femoral neck 0.785 (0.137) 0.783 (0.129) P=0.46

Femur trochanter 0.647 (0.125) 0.634 (0.117) P<0.001
Femur Ward’s triangle 0.584 (0.156) 0.584 (0.150) P=0.90

Femur total 0.837 (0.135) 0.828 (0.129) P<0.001

Data are mean (SD)
BMD, bone mineral density

0.6% Y Zch 3432 3¢ 47 3449, 32372 1.180, 1.171Z ExpertZ} 0.8% T RHou}, F3hfak
Expert7} 6.2% U #How W2 A% 7Hzh 3043, 747k 53.92, 60.2, MA - 46, 51.37Z Prodigy7} Z+7+
28.7% 5.7% U Z T} LASP Prodigy-§2 & 153] 34 10.4%, 10.5% ©] ZAth LASP Expert§2 & 153 34
A F 9F FHE0| H7k Expert, Prodigy 7+t A3 F 9 F T O] HFFE Expert, Prodigy 22t
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Table 4. Bone mineral content and Area of patients scanned on GE-Lunar Expert and GE-Lunar Prodigy Advance

Scan Region EXPERT (g) Prodigy (g) Statistical significance
Bone mineral content
Posteroanterior spine (L1-L4) 52.640 (12.555) 50.380 (12.185) P<0.001
Femoral neck 3.628 (0.677) 3.610 (0.677) P=0.153
Femur trochanter 7.923 (2.063) 7.549 (2.033) P<0.001
Femur Ward’s triangle 1.397 (0.421) 1.391 (0.433) P=0.644
Femur total 30.469 (4.025) 29.875 (2.514) P<0.001
Area
Posteroanterior spine (L1-L4) 56.229 (6.671) 53.232 (6.531) P<0.001
Femoral neck 4.627 (0.405) 4.609 (0.384) P=0.148
Femur trochanter 12.204 (1.715) 11.821 (1.640) P<0.001
Femur Ward’s triangle 2.398 (0.428) 2.376 (0.402) P=0.117
Femur total 30.469 (4.025) 29.875 (2.514) P=0.073
Table 5. Results of linear regression analysis comparing Prodigy and Expert BMD data
Scan region Intercept (SE) Slope (SE) SEE
Posteroanterior spine (L1-L4) 0.078 (0.021) 0.927 (0.022) 0.0329
Femoral neck 0.059 (0.016) 0.922 (0.020) 0.0267
Femur trochanter 0.038 (0.012) 0.922 (0.018) 0.0225
Femur Ward’s triangle 0.033 (0.012) 0.945 (0.019) 0.0290
Femur total 0.032 (0.010) 0.950 (0.012) 0.0154

BMD, bone mineral density; SE, standard error; SEE, standard error of the estimate for the linear regression equation

Table 6. Results of linear regression analysis comparing Prodigy and Expert BMD data

Scan region Intercept (SE) Slope (SE) SEE
European Spine Phantom 1.241 (0.235) -0.100 (0.208) 0.0388
Lunar Expert Aluminum Phantom 1.239 (0.082) -0.054 (0.070) 0.0291
Lunar Prodigy Aluminum Phantom 0.912 (0.111) 0.220 (0.094) 0.0198

BMD, bone mineral density; SE, standard error; SEE, standard error of the estimate for the linear regression equation
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Fig. 1. Linear regression of BMDs measured on Prodigy as a function of Expert
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Table 7. Results of multivariate regression analysis comparing Prodigy and Expert BMD data

Scan region Variable Coefficient (SE) Student’s ¢ Statistical significance r
Posteroanterior spine* Expert BMD 0.938 (0.022) 42.150 P<0.001 0.950
(L1-L4) Sex 0.020 (0.010) 2.095 P=0.039 0.952
i Expert BMD 0.915 (0.019) 47.466 P<0.001 0.957
Femoral neck
Sex —0.025 (0.007) —3.433 P=0.001 0.962
Femur trochanter ' Expert BMD 0.922 (0.018) 49.891 P<0.001 0.964
s Expert BMD 0.913 (0.020) 46.025 P<0.001 0.963
Femur Ward’s triangle’
Height 0.001 (0.000) 3.696 P<0.001 0.968
! Expert BMD 0.937 (0.012) 76.877 P<0.001 0.986
Femur total
Height 0.001 (0.000) 2.764 P=0.007 0.987
BMD: bone mineral density, SE: Standard error, Sex: male=1, female=2
* Prodigy BMD = 0.938 X Expert BMD + 0.020 X Sex + 0.030
Prodlgy BMD = 0.915 X Expert BMD - 0.025 X Sex + 0.112
TProdlgy BMD = 0.922 X Expert BMD + 0.038
§Prodlgy BMD = 0.913 X Expert BMD + 0.001 X Height (cm) - 0.161
" Prodigy BMD = 0.937 X Expert BMD + 0.001 X Height (cm) — 0.041
AA| FA EAoAE BE FAFSA Ao & 32% #rashich
Aoz o e, 2 $4%E A8 A
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