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Dual-Energy Projection Radiography Using Condenser Discharge
X-ray Generator and FCR
—Determination of Technical Factors—
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In dual-energy projection radiography with double exposures, rapid energy switching is mandatory
to eliminate motion artifacts, but it is costly for use in a clinical environment. We developed a system
with practical exposure intervals at reasonable cost by modifying a condenser-type X-ray generator. A
commercially available system for digital radiography (Fuji Computed Radiography, FCR) was used to

subtract images.

This report dealt with technical factors to obtain adequate kV and mAs settings in this technique.
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Fig. 1 Dual Beam Subtraction Method

REIA90. 6B TRT 5 X 51z L, XEEEE,
DRX-822GD #{FEH Lz, = o X & OB A IS
120.7mm 74 3 =7 AEMTh Y, BIEBIX2.5
mm 7 A3 = AEfThD, \EE, FCRER
DIMEEERF =2+ (1#/0.58) AT
Tote, BEIhL_HMOFCRA A -2 v 77
V— t OFt AL, EREHRCE <« BRIZE L
CTELMTETERY T T2 3 VT
(Fig. 1), 77 v b s TERBRLI-0L, EBRAIZD
AR LT.,
-

1. BEE L =FF - GO

EhH—A A —2 v 7 v — b [EEEE%100cm
EL, Smm AT v 70T 2 ) ABEEEYEEMIL20
kV 2mAS, {EE/I90kV, 80kV, 70kV, 60kV 2
mAs THR¥ L, A—AB&ETOEL, ERE
#FAe#=1.0CFCREHRE LTHI Lz, KT,
HAOEEOE AT » 7ORERBIFEL, iy E
ERfloRE, #EsiEEfOBELLTs 7 7I1C
7my bL, EHETbbtan § ZRD, TEE
b= ¥ —SHOESITOWTHER Lz,
Ehle=FAF R EIRDFGELLT
i3, BEAE=RAALF-—DXBEI» b T 5
74 EEREATDED, HAECHEEMCE=*
NE—DOXEERI v b TEZ7 42 EFEATLHH
ENEZ bhBH, avFvyilEhRo>X
BENDOFIRN G, EEMIC7 1 L2 ZEL DI

HEM625F 4 A25H

(81)

EELEH D, BEMCHMT 4 V2 EBATHH
HEIE DTG Lz, (EEMI#70kV25mAs & L,
BHEMlZ120kV 2mAs T7 4 4 X DIEWBE &,
120kV 10mAs T#lImm @ 7 + L & & f+hn L 7z
Bt Lo, Bl tan @ F AVTRE L,

2. EBEOEL S VICRBLEBENBIR

Vb7 r vy ba (B LA —-X2
1777 v aREBRTEEYT->, BEMD
W4T, 120kV 2mAs —& & L, EEAO#E
F4r B T HERE Ui, EERORY
Zy, BE#80kV, T0kV, 60kV &L, Thi
NOEEEIZ2WT, 2mAs, 4mAs, 8mAs, 16
mAs, 32mAs, 6dmAs & Lz, 7272, 60kV oo
WCIE, 128mAS I\ T 4T fo. mAs BEI
BIL Ti%, ZmAs %R %, 4mAsX X ERSH & L
7=,

ZOXS5ELT, BELESA A-Dv ST v —
b A UEALER L 7o, 120KV ~80kV, 120kV ~-T70
kV, 120kV~60kV offig¥ T, HHHLHETE
LY 5GEMAELNTF T T2 a vk T
o, TO¥ T332y vEBROHDOBICIL,
R H—ZXRAT 77 6OROFGEEFHT
W SOREENR LS X 5 AEBL T,
ZanAFEOERE LI, ThHDEEREH,
RMS (root mean square) 12 X % BLHEE O 3Ef A
Fote, 7-4—F 2 744 UL, 20umx1,000zm
T, FCROEZAZFHIIZAF + v~ L1,



646

oM, M7 srzohBETHS1
2, —MREBHHHECOCTHIT -7,

3. BERGORE

U EnkiwEic L, BELEHEOREYT-
7=,

4, F@RE - RNEE - REDAIE

FRIE Lol o\ T, Tonex BESHE AT,
HAMfE - RLEE « REOWEX T -1, AM/E
ORGFEE, T3 =v aBHAWTT-,

5 T 7y b LEERY L UICEEREH

ERERTRE L fboHki, 77+ 4T
‘BEZT\, TOOBEERAIIZOWT, dual-
energy projection radiography # & %7z,

& R

1. BEE: R ILF—HEEniEST

HZEEFHEARO tan 8 % Table LicRzT. &
BEOENIKLEWIZE tan § DEITPNE L oD,
E=ARNF-GEERR,

Table 1 Tube voltages and tan 4

Tube voltages I tan®
120kVp-90kVp | 0.92
120kVp-80kVp 0.92
120kVp-70kVp 0.82
120kVp-60kVp 0.76

Table 2 Change in tan # by addition of the filter

Exposure technique [ tan ©
120kvp(10mAs) -70kVp(25mAs) 0.70
with a copper filter
120kVp(2mAs)-70kVp(25mAs) 0.78

without a copper filter
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Fig. 2 Image Quality by kV Settings and Doses
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Table 3 Change in image quality by addition of
the filter

Exposure technique I RMS
120kVp (10mAS) -70kVp (25mAs) 2.98 X 1072
with a filter
120kVp(2mAs)-70kVp(25mAS) 5.13 % 1072

wihtout a filter

Table 4 Half value layers Aluminum, effective
voltages, and doses

Exposures | Half value layer | Effective voltage I Do se{mR)
120kVp, 10mAs 9.80 640 kVp 25
with a filter
T10kVp, ZmAs .35 39.5 Bl
T0kVp, 25mAs 2,35 0.0 94
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Fig. 3 A) Conventional radiograph of the chest
(120kV). B) Conventional radiograph of the
chest (70kV). C) Dual-energy subtraction radio-
graph (soft tissue images).
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C
Fig. 4 A) Conventional radiograph of the chest
(120kV). B) Conventional radiograph of the
chest (70kV). C) Dual-energy subtraction radio-
graph (soft tissue images) Minute nodules in the
right lung are clearly visualized with subtraction
of the otherwise interfering skeletal structure.

Fig. 5 Dual-energy subtraction radiograph (bone
image). The skeletal structure and calcified foci
are clearly imaged.
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Fig. 6 A) Conventional radiograph of the neck
(120kV). B) Conventional radiograph of the
neck (70kV). C) Dual-energy subtraction radio-
graph (soft tissue image). The larynx and tra-
chea are beautifully visualized. D) Dual-energy
subtraction radiopraph (bone image). The cer-
vical spine is well visualized.
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