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ABSTRACT

The purpose of this study was to compare the MI using SonoVue along with different machines output and to
infer the meaning of the signal difference under the same condition. All of the comparative instruments showed
strong signal values at early stage as MI value increased. Over time, the inter-instrumental signal values showed
signal attenuation under all conditions except for 10 min of the condition of MI 0.1 of RS85A. E9 and EPIQ7
showed signal degradation due to microbubble collapse over time at all MI values. In the comparison of
equipment, the signal strengths of MI 0.1, 0.2, and 0.4 were high in order of EPIQ7, RS85A and E9. In the
quantitative analysis, there were statistically significant from the SNR and CNR that were obtained from RS85A
and E9 (P-value<0.05). In the quantitative analysis, Epiq7 was statistically significant except for CNR as the MI
value was changed In the contrast-enhanced ultrasound, even though MI value was low (MI <0.05), it will be
helpful for diagnosis, controlling the MI and scan time because a difference in signal intensity was shown

between the three machines.
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I, MATERIAL AND METHODS
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Table 1. The configuration and effective frequency and
resolution of probes used for each equipment test

Equipment Probe Bandwidth

LOGIQ E9(GE
Healthcare) Convex 1-6 1.6-6.0 MHz
EPIQ 7 Ultrasound Convex 2-5 1.0-5.0 MHz
RS85 Convex 2-6 2.0-6.0 MHz

2. 5% 294

T AYAA ALEE 2GA = 24 &0 23
A2 A SonoVue (Bracco, Milan)E A}-&3}Th
SonoVue (sulphur hexafluoride micro bubbles):= 2001
W ojgrg]o}e] Braccorlel ofa A it 9 A
_1:47] }\]x]—;].oﬂocq _E.;gﬂ og = Uk] goﬂoﬂ 70—
52 ¢k w9 P A Sl sulfur hexafluoride (SF6)

gasE 2-10ume] Phopholipidic monolayer shell ko]
93 Qe HANE OBl He xAle} 2

R

Fu Az oI Aol Ha F2 P ol vl
B9 glof, Aahe] A PYATE 4BS 5
o, | AP B Fo| duge 542 B

it
shdl =gol vk =
Y

MECIESERE

22



pISSN : 1976-0620, €eISSN : 2384-0633
"J. Korean Soc. Radiol., Vol. 13, No. 1, February 2019"

7] witol] A|&AQ1 Jade] 5] rhssithPl
Zgpol| A FarE SonoVue] FoF&2 13] A} A
A 2.4mlo|H, 7] FdS 8l oJrke] it st
13] o Fo7} 7Fss Aoz dEA Jek! spAnk
= A3 A Phantoms &3 ATE 13] FoREES

wEfah e Fdste] Ak

3. PHANTOM

A F4 2 253 AMER A T
22l Gelatin® ©]-83}%] Phantom< A}A| A 2F6}A
t}. Phantom® T4 &322 Distilled water, Gelatin,
Glycerin® 2 /¥ o] glom Z}zte] AHrE of
T/ & FAsHA =9ete] Al Aekdeh 1 <
of #FF AAsr] A =FAI At 5 Q)
= T2E5 WE7] 93 Inner Diameter (ID) / Outer
Diameter (OD)7} Z+Z} 0.3*1.3mm / 2.0%¥3.0mm<]
Medical grade material PVC A& = ¥ Extension
tubeE Phantom Wol| X433t} Fig. 2= A#H
AeE 9t A A=A Phantom©|® Table 2%
Phantom®] 4 H|&3 YERT

Fig. 2. Phantoms made of self-made, equivalent
materials for experiments.

Table 2. A component ratio of phantom

Material Rate(%)
Distilled water 60.0
Gelatin (200 bloom) 30.0
Glycerin 10.0
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Fig. 3. Ultrasound laboratory diagram.

Fig. 4. Set-Up for Ultrasonic Signal Strength
Measurement.
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Table 3. Parameter of preset value of ultrasonic equipment

Frequency(MHz) 3~5
Depth(cm) 8
Frame rate(fps) 3
Gain 50
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DR(dynamic range) 50
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Table 4. RS85A Signal value with MI adjustment and
time change

TARGET TARGET TARGET TARGET
MI (1 min) (3 min) (5 min) (10 min)
mean (£SD) mean (+xSD) mean (+SD) mean (£SD)

o1 162.987 165.877 164.3506 156.51
- (+15.78) (+16.16) (+11.81) (+14.66)
0.2 197.751 184.435 174.735 129.471
- (+12.97) (+£14.74) (+£12.93) (+12.18)
04 207736 195.532 187.608 162.8834
- (£10.94) (+12.59) (+£14.22) (+16.27)

Table 5. E9 Signal value with MI adjustment and time
change

TARGET TARGET TARGET TARGET

MI (1 min) (3 min) (5 min) (10 min)
mean (£SD)) mean (+SD) mean (+SD) mean (+SD)

0.1 114.185 114.224 113.02 104.815
: (£9.31) (+4.91) (+4.19) (£7.36)
02 122.835 116.734 114.776 105.708
: (£6.91) (£6.68) (£3.97) (+3.49)
0.4 127.274 121.079 115.7 109.716
: (+8.49) (£6.75) (£3.96) (+8.07)

Table 6. EPIQ7 Signal value with MI adjustment and
time change

TARGET TARGET TARGET TARGET

MI (1 min) (3 min) (5 min) (10 min)
mean (£SD) mean (£SD) mean (£SD) mean (+SD)

01 208.2 208.385 204.627 192.757
: (*7.17) (£6.71) (£7.91) (£9.57)
02 224.882 219.823 213.361 200.931
: (+5.00) (£5.24) (£6.65) (+8.06)
0.4 232.665 226.382 217.66 203.701
: (£6.62) (£5.00) (£5.33) (£7.50)
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Fig. 6. Signal strength comparison by MI value and time
between equipment.
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Fig. 7. The variation of signals between equipment
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Table 7. Mean value, standard deviation and p-value of SNR, CNR according to changes in MI

Equipment Ml SNR (+SD) p-value CNR (#SD) p-value
0.1 11.74(+2.947) 16.61(+4.168)
RS85A 0.2 14.76(+4.391) 0.000 20.87(x6.210) 0.000
0.4 15.37((%5.215) 20.87(+6.210)
0.1 20.67(+9.068) 29.22(+12.825)
E9 0.2 25.24(£11.234) 0.005 35.70(15.889) 0.005
0.4 19.34(+7.231) 27.35(£10.226)
0.1 20.49(£7.169) 12.53(+3.966)
EPIQ7 0.2 22.27(+8.223) 0.539 10.94(+4.139) 0.000
0.4 22.09(+7.480) 7.77(£15.24)
Table 8. Mean value, standard deviation and p-value of SNR, CNR according to changes in Time
Equipment Time SNR (+SD) p-value CNR (#SD) p-value
1min 15.62(+5.572) 22.10(+7.887)
3min 13.39(+4.363) 19.22(£6.171)
RS85A 0.050 0.050
Smin 14.26(+3.340) 20.17(x4.724)
10min 12.37(+4.199) 17.49(£5.938)
Imin 15.33(+£3.442) 21.68(+4.867)
. 3min 20.25(+5.164) 0,000 28.64(+7.303) 0,000
5min 30.85(+10.433) 43.63(x14.754)
10min 20.56(+9.885) 29.07(£13.979)
Imin 24.36(7.734) 11.17(+3.814)
3min 25.35(£7.725) 13.62(£3.847)
EPIQ7 0.000 0.000
Smin 21.52(£5.749) 9.29(£3.098)
10min 15.23(+4.581) 7.57(21.923)

IV, DISCUSSION
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Fig. 8. Show increasing visual far wall artifact (arrow)
with increasing concentration of micro bubbles within
the flow phantom. (A) Contrast-enhanced image is on
the left and (B) B-mode reference is on the right.
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