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Usefulness of Reverse Flow Prevention Valves for Back—flow Prevention of
Gadolinium Based Contrast Agent in Dynamic Examination of Magnetic

Resonance Imaging
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Abstract

The purpose of this study is to seek an alternative method to prevent the contamination of normal
saline caused by the back-flow of Gadolinium Based Contrast Agent(GBCA) by the use of auto-injector
for dynamic MRI. The research method is to manufacture the non-return valve as an alternative to the
existing, and to examine the usefulness of the normal saline by dividing the state of normal saline into
three groups. The signal intensity were compared. As a result, there was no statistically significant
difference between normal saline before injection of group 1 and group 3 non-return valve (p) 0.05).
It is analyzed that the self-produced non-return valve completely blocked the GBCA back to normal
saline when the GBCA was injected. In conclusion, the application of the non-return valve presented
in this study for dynamic MRI imaging using the auto injector can prevent normal saline contamination
due to GBCA back-flow.

M keyword : | Non-return Valve | Reflux of Corast Agent | Saline Solution Contamination | Dynamic Magnetic
Resonance Imaging | Auto Injector |
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Fig. 2. Experiment equipment

auto-injector

Table 1. Image parameters

TR TE FA FOV  Thickness/ |\ - NEX Slice
(ms) (ms) () (mm) gap(mm)
450 10 70 200x200  5/2 200x200 1 10

535 G B2 I B7tmEIH(Image J,
ver. 1.47v, NIH, USA)& ©]-83}9] 20mm?2] 4]
JRODE Y Sl A5t &, ASHEE
gotdon, 2HH A=) Bl w7 dLuiA]
AFRA(ANOVA, SPSS ver. 22, IBM, Chicago IL,
USA)T Duncan® AFFEAE WYPsto] 7R
HWiE O] 28 offo] wZ JA49 ASFTo| st &
o7} A=Al LotE Tt

Hr

. |2t

Z2QA A7 A AT AFLAE WE| {84
= golE7] o 15 E AAds] ASHREE &
g 43k I8 19 ASHEE 198.20£10.92, 1E
2% 1235.63+421.58, 1F 32 200.86+10.822 1
5 2018 YHUE 294 £ & 92 B4
7 OE 1A F A AdpES
523.43%(1037.43), 15 3(4FHAE WES F-89]
of RAA F F P2 AygpEH
515.17%(1034.77) &=A YetgtHTable 2I.
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Table 2. Signal intensity by group

Group Signal intensities of saline solution
1 198.20£10.92
2 1235.63+421.58
3 200.86+20.82

folE dotrr] 3] dLHiA=
ARRAE AR A2y Fd 1 Alg ol
12083310.788, Hd W Al ol 3024740.818%
el I35 W FHolk ASHT Fho] Relst Zjol7t
Q= T2 o] 1=o0] ZAFS & 4= QtHTable

3.

Table 3. One-way distribution analysis by group

Sum of Mean
Squares Squares

Between Groups 1208310.788 6041655.394 89.884  0.000
Within Groups =~ 2034740.818 67216.46263
Total 15108051.606

Sig.
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0.0591 wiet B-do] 2 7i= vebgtHTable 41. A%
Hog *Prl%i‘ll 5 13 15 32 A 1=, IF 2
€ A9 22 EREAE, ols AR AFEA8 2

S A83 I 30] 2A 7Y A &5 A
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Table 4. Post-Analysis of Duncan by Group
Subset for alpha = 0.05
1 2
1 198.20
200.86

Group

Sig. 977 1.000

rO
2> oo ot o
4
0,
T
fn)
)
j,e
)
o
i, mEE
i)
rr
5
Y
L)
_o‘_15
;l|R
i
olk

Group 1

Group 2

Group 3

Fig. 3. Acquisition Image by Group
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