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¥ 1.GSllevel ¥ Az x4

GSI Preset  CTDIvol(mGy) Revolution time(s)  Tube current(mA)

GSI 48 9.05 0.7 260
GSI 36 10.3 0.8 260
GSI 40 12.28 0.6 360
GSI 33 14.13 0.6 375
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3.1.1 DEXA

Al 3%

4 3

DEXA o T =4 Ay Hit FUE(g/mHY EFHAAE #
#ok gud =dE S8 Plae 29 109 #2v
¥2. DEXA #vd H¢ F9% (g/cm?)
L1 L2 L3 L4

DEXA 1 1.548 £ 0.074 1.403 £ 0.097 1.332 £ 0.081 1.198 £ 0.134
DEXA 2 1.534 £ 0.037 1.414 £ 0.031 1.310 £ 0.029 1.204 £ 0.017
DEXA 3 1.527 £ 0.025 1.415 £ 0.020 1.308 £ 0.015 1.201 £ 0.023
DEXA 4 1.694 £ 0.091 1.594 £ 0.164 1.391 £ 0.150 1.301 £ 0.107
DEXA 5 1.727 £ 0.063 1.604 £ 0.039 1.448 £+ 0.059 1.350 £ 0.041
DEXA 6 1.568 £ 0.049 1.489 £ 0.068 1.340 £ 0.037
DEXA 7 1.587 £ 0.031 1.496 £ 0.344 1.341 £ 0.024
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$3.DECT 9749 vl d8zd4 B¢ Y% (mg/em?)

L1 L2 L3 L4
DECT 1 - GSI48 00t Lo s "a615.
becTi-Gsiss S W Shme 7
+ + + +
DECT 1 -GSI40 Crose Thsho Py Tere
peCT1-Gss3  giet Yol B e
DECT2-csus  ZLOE AL EAE 908l
DECT 2 - GSI36 2;‘_65'35 1?%35 lg,géizi lg.gégli
pectz-Gsuo S LE NS Lk ahe
DECT 2 - GSI33 Py e Ey Yoles
A A 415 3.81 1.83 1.86

=
=] QXK %)

-21 -




300 -

250 4
‘E 200 1 —+—[ECT 1 - GSl48
= —®—DECT 1 - 55136
E 150 4 —wDECT 1 - GSM0
%'ﬂ, —=—DECT 1 - 55133
A oo —#—DECT 2 - G5I48
—*—DECT 2 - 55136
—+—DECT 2 - G540
50
———DECT 2 - 55133
0
L1 Lz L3 L4
23 HE
1911, DECT 949 An), Agzd ¥ FHd 9% (mg/cm?)

-22 -




DEXA 94ty DECT 94te #dx SH#e vluwsta, F Sk Alo] 9
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DEXA 2L (g/emd)

—*DEXa l
—®—DE¥.4 E
—*DEXA 3
———DEX4 4
—*+*—DEXA &
—*—DEXA4 6
T DEXAT

TO 120 170 220 270
DECT &2 T (mg/cm™
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¥4.DEXA #H] ¥ DECT =4% =43t 14

g A A R®
DEXA 1 y =2.4x107°x + 0.96 0.86
DEXA 2 y = 2.3%107%x + 0.97 0.99
DEXA 3 y = 2.3%107%x + 0.97 0.99
DEXA 4 y =2.9%107x + 0.99 0.77
DEXA 5 y =2.7x107°x + 1.07 0.97
DEXA 6 y = 2.4x107%x + 1.00 0.98
DEXA 7 y = 2.5%107x + 0.99 0.99
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With the progress of modern medical science, the life expectancy is
getting longer. Old patients are more likely to have osteoporosis due to
the loss of bone mineral density (BMD). However, it does not have specific
symptom so that it is rarely found before a scan is performed to find a
fracture. Therefore, it is crucial to detect osteoporosis in its early stages

and to treat it properly.

There are several ways to measure BMD, such as dual—energy X—ray
absorptiometry (DEXA), quantitative ultrasonogram(QUS), quantitative
computed tomography (QCT), etc and one of the most common is DEXA.
DEXA, however, has low precision since it applies two—dimensional

images and even when artifact is included in the body part, the re

be different from the actual figure. Thus, in this study, DECT is utilized to
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measure BMD as a substitution of DEXA where it is not applicable or
expected to be inaccurate. DECT 1is similar to DEXA in that using dual
energy to separate bone components. However, DECT has the advantage
that it can be used for various purpose depending on how the image is
post—processed. Therefore, this study focuses on the analysis of the
image of L—spine in DECT to measure BMD to find out whether it can be

converted to the numerical value of DEXA.

To measure BMD of phantom, 7 DEXA systems i.e, QDR 4500 DEXA
system (Hologic), Discovery DEXA system(Hologic), Horizon DEXA
System (Hologic), Lunar DPX Bravo(GE healthcare), Lunar Prodigy (GE
healthcare), DexxumT (Osteosys), Dexxum T—Quantum (Osteosys), and
two Discovery CT 750 HD (GE healthcare) were used. The 3D spine
phantom (CIRS) was scanned 20 times each. The body of phantom is
made of epoxy resin, and the density of cancellous bone are calcium
hydroxyapatite varying from 50mg/cc to 250mg/cc by 50mg/cc in each

spine(L—5 ~ L—-1).

Bone density was measured from L1 to L4. DEXA scan were performed
as L—spine AP protocol and DEXA images were measured by its own

software. For DECT scan, GSI levels were set to 48, 36, 40, and 33 in

order to apply various doses. DECT images were measured by AW

VolumeShare 5 (GE healthcare) workstation. The mate;
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set to HAP (water) and the HAP density (mg/cm?®) was measured with the

ROI inside the cancellous bone.

The mean BMD (g/cm?) of DEXA from L1 to L4 were 1.548, 1.403, 1.332
and 1.198 for DEXA 1, 1.534, 1.414, 1.310 and 1.204 for DEXA 2, 1.527,
1.415, 1.308 and 1.201 for DEXA 3, 1.694, 1.594, 1.391 and 1.301 for
DEXA 4, 1.727, 1.604, 1.448 and 1.350 for DEXA 5, 1.568, 1.489, 1.340
and 1.246 for DEXA 6, 1.587, 1.496, 1.341 and 1.243 for DEXA 7

respectively.

The mean HAP density (mg/cm®) of the DECT image was found to be
240.5 for L1, 193.0 for L2, 148.9 for L3 and 98.4 for L4. There was no
significant difference in the measurements between the equipment and

dose.

The conversion equations for converting DECT BMD to DEXA BMD were
formulated. As a result, there was a strong positive correlation between
DEXA and DECT BMD, and it was possible to use DECT BMD with

converting to the DEXA BMD.

Further research with the actual patient image data is required for
clinical application. Moreover, since the degree of fracture risk is

estimated by T—score and Z—score, a new tool need to be developed

which is able to convert BMD value of DECT into T—scaoré and Z—scoré

by age, race, etc. It would be possible to measurg
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processing the image in DECT without additional exposure of radiation, if

the conversion equations are properly built between equipments.
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