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Study on Optimum Contrast Medium Quantity during Abdominal CT
using Dual Energy Technique
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Abstract

The purpose of this study is finding optimum contrast medium quantity during abdominal CT using dual
energy technique. The study subjects are 30 patients who had received general single energy abdominal CT
and received double energy technique follow—up abdominal CT. dual energy technique abdominal CT images
were obtained after setting contrast medium quantities at 30%, 40%, 50%, 60% and 70% of contrast medium
quantity at the time of single energy technique. Then the contrast enhancement (Hounsfield Unit; HU) was
estimated by setting—up the regions of interest at aorta, inferior vena cava, hepatic portal vein and hepatic
parenchymal. The obtained values were compared to the values of the same parts measured during single
energy technique abdominal CT. The results of the study were as following. The 60% set up group had HU in
aorta : 210.80%£13.609, IVC : 190.40£25.215, hepatic portal vein : 198.40%£21.232 and hepatic parenchymal :
119.20+7.98, The single energy abdomianl CT images had HU in aorta : 205.40%£16.426, IVC
188.20x21.476, hepatic portal vein : 195.40%£22.744 and hepatic parenchymal : 121.00+6.595 . Therefore, it
is possible to obtain contrast enhancement by dual energy technique abdominal CT similar to the same by
single energy technique abdominal CT by setting—up the quantity of contrast medium at 60% of contrast
medium at the time of single energy technique abdominal CT. Based on the result of this study, it is possible
to decrease existing quantity of contrast medium by __% and the injection velocity can be also decreased.
Accordingly, it is believed that the result of study would be quite useful for patients who have renal function
disorder, weak vein or side effect of contrast medium in the past.
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I. INTRODUCTION
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II. MATERIALS AND METHOD
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(a) aorta measurement (b) IVC measurement

(d) liver measurement

(c) porta vein measurement

Fig. 1. single energy enhancement measurement.
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Fig. 2. dual energy enhancement measurement.
(single energy contrast media usage 30%)
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Fig. 3. dual energy enhancement measurement.
(single energy contrast media usage 40%)
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Fig. 4. dual energy enhancement measurement.

(single energy contrast media usage 50%)

Fig. 5. dual energy enhancement measurement.

(single energy contrast media usage 60%)

Fig. 6. dual energy enhancement measurement.
(single energy contrast media usage 70% )
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II. RESULT

1 DeleluAlsh olFeix] AAl we Zeda)

A (AU A] G A AREH] 30% ARyl A 2
A A 51~73 kg o™, A 582 kg, T

A ZGA FUFE HF 1164 ml, o= A H
T FHFS 35 ml Atk B (SR 2GA AR

tiH] 40% AHEYS] BAbE FHEAIE 57~71 kg S
Bt 64.6 kg, FHAUA] 2FA FAFE Hat 1202
ml, o]F oA A FPFE 52 ml At Ca (el
Yz 2G4 AR 50% ARl A BEAlE
57~72 kg Ro™, Hil 644 kg, TR 2GA F
P A 1288 ml, o]FolUA] it FHFE 644
ml Gtk D (LevA] 2G4 AFSHE] 60% AHE)
o] A BEAE 60~78 kg AoH, Hif 682 kg,
Sdo ] 2JA FHFS Ht 1352 ml, olFlY
2l it FUFL 811 ml Gk B (ELolyA] =9
Al ARETHE] 70% ARE)S] BB BRI 59~72 ke
Fom, Hif 67.2 kg, FLAIA 2G4 FYFS H
T+ 1342 ml, o]FouA] Hi FYZHFE 942 ml Atk
[Table 1].

Table 1. single energy and dual energy abdomen CT
contrast media quantity =unit: ml

SOLX 010X

FEMABE BN xomnmy zam msm

AZ(30% AFR) 58.2 116 %
BTZ(40% AI) 64.6 129 52
CZ(50% AFR) 64.4 129 64
DZ(60% AIB) 68.2 135 81
EZ(70% AI) 67.2 134 el




"J. Korean Soc. Radiol., Vol. 9, No. 1, January 2015"

Aol A] HU 94~109, 1 101.600] SATHTable 3].
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2. 9o
o] 2YIARE ¥H Talbe 3. single energy and dual energy enhancement
measurement(single energy contrast media usage 40%)
2.1 AF(2Lelvz] ZGA A8y 30% AHE) =3 == #2E 9|
osxsEE B2 . t _
=2 B EE]
G YA & o] &3k B AAT)dAe 2PF53A CRIIHRI  202.00  7.141
TE gsddA HUE 208~2287FA o it USH OIBOILR ) g 240 0001
A 4 .
olo) Skl A wl o] A = ~ bz
21780 ©lth st el A HUE 183~213, BT sy HRULK 8700 6124
197.60, THEM | A HUT 202~223, 7 21220, 1+ go  OBWUR 0, 20200 0.000
ﬂoﬂﬁ HUE 127~146, 1t 136.400] 1t} o] ZelY A0 ' '
N CIUILIKI  206.60  7.403
A g Agste] oA 2FA A& dib] 30% A2 oz 806 0.001
AHEEHAS o) tiE el A HUE 122~ 1417b4 9 0.1, 10 173.80 5718
HF 130.60 ©)YT}. SR AN A HUE 111~133, 3 SUOHA 135.80  4.207
_ a1z ENE 37.315  0.000
T 122,60, THEH A HUE 126~142, 7 133, 7H 0'5403',/“' 101.60 5.727
Aol Al HUE 81~96, Hit 89.60°] S THTable 2.
Table 2. single energy and dual energy enhancement CH(FLd o gz ZQA AH2v] 50% AHE)
measurement(single energy contrast media usage 30%)
G UyA & o] &3t HE AV)dAe] 29T 3H
=3 Iz HE® 72
mg  UHNBR Ly T m t ug EE diEUeld HUE 213~2407MK o Hit
cHun - 217.80  7.918 227.80 |tk st lA HUE 179~218, 3t
S 0IS0ILX 17221 0.000 . -
330% 130.60  7.6% 200.20, 7FHEMol A HUE 195~217, HiF 207.60, 7+
sy CD2UUA1e7e0 1147 Aol A HUE 127~142, BT 136.80°|AT} o5l
gy OFE me sen B0 000 g Agste] dAolx 2GA ALEE oiH] 50%
SIIOIAX 212.20  9.011 AFEEFS Wl disHol A HUE 85~2177FA 9o,
A2 O%;I,,Lm w0 70 16473 0.00 20100 oAt st el A HUS= 163~207, %
COOION 136.40  7.89 T 184.80, THEH A HUE 179~195, 3 188.20, 1t
A O%SOQLW 9.6 665 B 0.00 AN A HUE 114~128, 3t 122.200] ATHTable 4].
Table 4. single energy and dual energy enhancement
measurement(single energy contrast media usage 50%)
2.2 BE(Fdevix] 2GA] AHgdu8] 40% A
EE] ¥R EEH 29|
a0 sk HX A7)0 A]e] 2= 7A 2o HUAXIZF % t si=
G| YRS o] &3 BH Ao 2dEHH 249 (HU) Xt sts
L - CrUQIL . .
T el HUE 1932017909 it on SOIAA 22780 9.9
GBS OIBOLX ) 0 g 13502 0.000
202.00 ©|ATh S WA HUE 180~193, Hit 5% : '
187.00, FHEMO) A HUE 195~213, H3F 206.60, 7+ sy o2UUA 20020 15.88
moy  OBOLIX o o o, 859 0.001
ol A HUE 130~140, T 135.80°] 3T} o]zl S5 500 : :
22 Agate] dadyx] 294 AR ] 40% SIUILIXI  207.60  9.209
k20 O|S0IX 429  0.013
AHEEAS w ths ol A HUE 155~1667H41 9121, 350% 183.20 5.9
B3t 161.00 ©1th St Mol Al HUE 137~148, 3 SR 136.80 5.975
- - SINES I E[E . .
T 141,60, 7HEMO) A HUE 168~183, B3t 173.80, 7+ SO o op 5 3R 0000

50%
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2.4 DZ(FLeNA 2QA AHgHln) 60% AHE)

GdUAE o] &3 B Fr)oMe] 2FFAA
S gEueAd HUE 180~2237FA o™ it
20540 ©|k st HUE 153~211, B
188.20, ZHEMol| A HUE 158~216, 7 19540, 7Ha

AelA HUE 111~126, 1 121.000] AT} o] Foll U
A8 L5t Aoy 2GA ALEH tiH] 60%
AFEEES w) dlE ol A HUE 189~225744 901,
Bt 210.80 Stk oA WAl HUE 148~215, ¥
Tt 19040, ZHEWO A HUE 167~221, 1 198.40, 7+
A A HUE 108~122, 3t 119.200] A THTable 5.

Table 5. single energy and dual energy enhancement
measurement(single energy contrast media usage 60%)

=3 _ ©z ==m =

g WSROy T n U ag
AU X 205.40 16.426

s [UESGI[EPN] 21080 13.609 -3.959 0.017
60%

SicH AN X 188.20  21.476

o (ESVIIEDN 19040 25.215 -1.222 0.28
60%
AN X 195.40 22.744

2 OBUAK e 0BT 0.4
o Qo o
=V [EDN] 121.00 6.5%

dad OBN o 166 00
o 20 7.

2.4 EZ(2LAA] 2GA A& 70% AH)

)

oY

™o o
TR = T = N

Gy E o] &3 HF AT 2dF
e tEdeld HUE 192~2187HK Q.0

20640 ©|AT}. AW HUE 179~191,

184.80, 7FEmlo A HUE 193~215, 3t 200.40,
Ao|A HUE 123~140, BT 129.200|T) o]l
Ag ALate] ddodA] xgA AMEF M 70%
AFESES w dlEWell A HUE 224~241714] 91 21,
Ht 231.20 o]tk s WA HUE 204~217, 3
TF 207.40, 7HEH oA HUE 207~231, H3F 217.40, 7F
Aol A HU 134~150, 371 141.800] AHTable 6.

Table 6. single energy and dual energy enhancement
measurement(single energy contrast media usage 70%)

=5 ¥Z HEH 29
EhE = T
gy UUX R v gs
= (BN 206.40  11.261
s WESUE -11.273  0.000
BT o o
70%
shol ALK 184.80  5.020
gy OBOLT o 658 0.0
70%
ALK 200.40  8.649
22U OIB0IK -9.503  0.001
0% 217.40  9.633
SHA X 129.20  7.120
PAr=F I EVEN] -13.587  0.000
0% 141.80 6.181
IV. DISCUSSION
o cre] 71eARl i Bigor 80 29
A AHE CT HAbe A dazxd G
At Yargs DA 4 glo] mE £E2 AFEE]
7kt 9o tEol 20 ZgAle AHgNE
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o= Al A AACNA 7P HIHE] AMEEE 5
Al T SRR AZE 7N o) AREE = oFEo)t)
B s qk o]g 3 @ 0= 2|9 AL WL} wol
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g = Qe 33 oS B weo® s &
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)3 o] aukgo] A yehgtian sk g x
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Ao, A e) ke WS 2 FI) vl g skl
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