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Effects of CT Contrast Medium on the Relaxation Rate of MR Contrast Medium

Kwon Soon-Yong"-Kang Chung-Hwan"-Jeong Hyeon Keum?-Park Jin Seo'-Kim Seong-Ho"

Y Department of Radiology, Konkuk University Medical Center

? Department of Medical Imaging Engineering, Korea University

Abstract In MR, the iodine CT contrast medium reduces the T1 and T2 relaxation times of the substance, resulting in a

change in signal intensity, This study aimed to measure the relaxation rate of MR contrast medium with or without dilut-
ing CT contrast medium and analyzed the effect of CT contrast medium, Undiluted Gadoteridol solution was diluted with

saline to prepare MR contrast medium phantoms with various levels of Gadoteridol concentrations, Moreover, undiluted

Iomeprol was mixed with the prepared MR contrast medium phantoms at 1:1 ratio to make MR contrast medium phan-

toms with containing CT contrast medium for the experiment. T1 and T2 mappings were conducted to quantitatively eval-

uate the relaxation time and relaxation rate of these phantoms. The results showed that the T1 and T2 relaxation time
and relaxation rate of MR contrast medium diluted with CT contrast medium were significantly (p€0.05) shorter than those
of MR contrast medium not diluted with CT contrast medium, The results of this study imply that, when MR contrast me-
dium shall be used after injecting CT contrast medium, CT' contrast medium should be discharged enough. Moreover, it
would be desirable to conduct CT test after taking MRI test in order to reduce the effects of CT contrast medium on MR

contrast medium,
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1. Contrast agent phantom and equipment

CT Z%9A|%= Tomeprol 3508 ARE38}9T, MR ZGA|=
Gadoteridol2 AFE-SIATE CT YA Tomeprol $Hg-
714, 4 mgo]™, MR ZA|2] Gadoteidol T 279, 3 mgo]
ot & 29AY 54L& oh33 ZtHTable 1,

MR Z=%A] ME-S AZst7] fléll Gadoteridol YN

1.0, 4.0 mmol SR B|A5}gck WER CT 29A|9] 8
A f5o] mHE MR 2GAIY] o|9HAIZE © o]k WEE
7}3+7] 918l Tomeprol €oH(900 mmo)L- 0, 0.2, 0.6, 1.0,
4.0 mwl 52| MR 294 Welo] 1/22 8]4J50] WL
Alzstaict.

Arpef ARgE A¥= GE Discovery 750 3, 0T(GE Medical
System Milwaikee, Wisconsin, USA)2} 1 channel T/R
Standard head coil®|tHFig, 1].

2. Parameters and Mapping

T1 o]¢A|7HS &243817] Y3l TRS 83, 100, 200, 400,
600, 800, 1,000, 1,500, 2,000, 2,500, 3,000, 6,000, 10,000
ms® B, TEE oms® TS S HSeH,
Acquisition< 128X 128 3} 11, slicethickness/gap2 10
mm/no gapl 2 AASIYTE 18]3l FOVE= 240X 240 mm,
NEX 1, bandwidth+= 35,71 k=22 A8t} Pulse sequence
L conventional spin echo(SE)7|¥S o]-&3}%Th

T2 oA 7S S43H7] 918l TRE 3,000 ms= 11785}
. TEE 10, 12, 14, 16, 18, 20, 25, 30, 60, 120, 140 ms
2 sk AL SSshgon LX) oAb Bl T1
OIS o] A 2A FALk, BAL R4S

=

Salined} 3|451o] Viale] Fej& WMele AZaiqey, e P18 A2 F 2082 WHE scandto] phantom G35 25
3 cheret olgiNzke) 77k wHEl] 98 0, 0.2, 0.6, CTAT
Table 1 Character of the CT and MRI contrast agent
lomeprol Gadoteridol
Vendor Bracco Bracco
Source Iodine Gadolinium
Molecular formular Gy, LN, Oy G, H,yGAN, O,
Molecular mass(g/mol) 771.1 558.7
Concentration(mol) 0.9 0.5
Osmolality(mOmmol/kg,37) 618 630
Viscosity(cP,37) 7.5 1.3

Fig. 1 MR equipment and Experimental tools
A: MRI magnet bore, B: 1 channel T/R head coil, C: contrast agent phantom
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3. Analysis

MATLAB version R2016bE ARESle] %
T1, T2 mappingS E38| T1, T2 o|FA S =
£ At Ry, R, valueE A4S

MR =GA| W} CT 2FAIE S|HAIZ MR 2G4 W
§12] T1, T2 0|2} |28 Bl AP ) oIS
BE TARS Aldstdct, EARME SPSS ver.23.0
(SPSS, Chicago, IL, USA)oA] A5G o, EAA &
()2 0.050[ke = e,

. & =t

Gadoteridol< 0, 0.2, 0.6, 1.0, 4.0 mml®] H== 3|4
T MR QA WE Q] T1, T2 ofhAIRH} oleheS S5}
Sk, 725 OT 2R HAAIZ 2R W) TI, T2

ol ghAIZk} o]

£
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1, T1, T2 relaxation times

CT A2 E4A7] MR 2942 CT 294 3447
A 2 MR 2GAe}t vludS o BE Fk oA T,
T2 o]&A|Zto] A& o= ZrobgltHTable 2, 3], [Fig. 2].

2. T1, T2 relaxation rates

o] WHE o]ehg 9A] CT AL Bj4E|A)
oo MR 294 e} CT 2977} 8148 MR A7t 4
08 =A LERdTtHTable 4, 5.

R 2GA WE¥} CT 2FAIE SAAIZ MR 2G4
9] T1, T2 o] $HA|RH} o]¢he-g Hla A5} 9]
TE TAAS A5t 20H9] GABRIES &

A2 BE AFAL TESIAI(p)0.05), ZHe] 4-0)F

ZGA
MR

=

Table 2 Comparison between MR contrast agent phantom and mixed with iodine contrast agent phantom in T1 relaxation time

) Gd Gd + lodine
Concentration — — t p-value
T1 relaxation time(ms) T1 relaxation time(ms)
0 mmol 3113.73%66.05 1629,65£33,80 142,50 <0.001
0.2 mmol 1037,98+27 .47 84222423 44 59.718 <0.001
0.6 mmol 438.3419.70 388.49+10.13 42,346 <0.001
1.0 mumol 296.34%7.77 245,73%7.07 54,677 <0.001
4,0 mmol 58.98+1.12 57.95%1.20 12,325 <0.001

Table 3 Comparison

between MR contrast agent phantom and mixed with iodine

contrast agent phantom in T2 relaxation time

) Gd Gd + lodine
Concentration — — t pvalue
T2 relaxation time(ms) T2 relaxation time(ms)
0 mmol 1454,691104,92 123,7+2.91 56,846 <0.001
0.2 mmol 700,67+22.58 107.45%2.07 114,709 <0.001
0.6 mmol 317.29%5.03 99.6412,28 178.189 <0.001
1.0 mmol 217.76+2.76 81.44%+7.07 186,102 <0.001
4,0 mmol 39.05%0.40 28.01%0,30 170.425 <0.001
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Fig. 2 T1, T2 relaxation time of the MR contrast agent phantom and iodine mixed MR contrast agent phantom
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Table 4 Comparison between MR contrast agent phantom and mixed with iodine contrast agent phantom in T1 relaxation rate

. Gd Gd + lodine
Concentration - - t o-value
B(s™) R(s™")
0 mumol 0.3210.01 0.6140.01 -120.483 <0.001
0.2 mumol 0.961+0.03 1,18%0.03 -53.584 <0.001
0.6 mmol 2.28+0.05 2.57%0.07 -34.822 <0.001
1.0 mmol 3.37+0.87 4,0710.11 -49.790 <0.001
4,0 mumol 16.9540.32 17.25+0.36 -11.259 <0.001

Table 5 Comparison between MR contrast agent phantom and mixed with iodine contrast agent phantom in T2 relaxation rate

Gd Gd + lodine
Concentration t p-value
R(s™") Ry(s')

0 mmol 0.6910,05 8.08%0,19 -183.889 <0.001

0.2 mmol 1.42%0.05 9.31%0.18 -156.045 <0.001

0.6 mmol 3.15+0.05 10.04£0,23 -131.307 <0,001

1.0 mmol 4,5920.06 12.28%+0.23 -143,342 <0,001

4.0 mmol 25.610.26 35.7£0.38 -161.524 <0.001
E(p-value) & FaI3ck. 2 1l 52| FAA P& Fro)A 9 ol H=S
SRR THHS) AT B3 MR 2GR WHT CT = Z7HAIE 5L U oS MR 29A9 uj$ &

FAIE 3HAZ] MR 29A] HE Q] T1, T2 o]AITHE: b
W R} ] BE F= 7oA Fol 2ol 7} LrERgTh
(p€0.001), [Table 2, 3], T3t T1, T2 o|¢A7HS 53l &
2 Ry, R, value 9A] BE 5T F7hof| A -2t Zo]7}
UERITH p<0,001), [Table 4, 5].
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MR ZFA= & Ak
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, O] JEF SE5AERA T &
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¢l Gadolinium-2

a3 B4 F sz olgheo] 255 249 ol Rt
w2 A RRETHI5]

I CT 2PAl= 855 FAARCE o1, YARID
7} 530 2 XA19] 73eF Al4=(Attenuation coefficient)o] wh
AS] 4 Aolg AT, HA Fol et
Hounsfield Unit(HU)S Z7IA A CT GATo|A] 914 vet
Wo}16,17]. AA] JAA MR Arthrography HARE Al
Wt AL OT DS Sial haE BREo) OT 294
ZIBHL BHL2 ololA] MRI FARE ARk ASE
MR @Al thgt CT =GA|2] FFFo] E7H]steH18]. o
2f7t ojehe-o] Woh= ti2=o| HSkE 25kl T ¢
e vl 4 glof Folrt Basi

ojof] & AFtollA= CT £JA|9 4 fitol T MR
ode] OlHRS 2T OT 2L MR 2942 o]
eheol| m A= ke s I Ay, CT 2945
B44A120 MR 23419] T, T2 o|2kx|1le] OT £AIS 3]
AAIZIA] 9 MR 2GA|2] T1, T2 o hAIZHEL: A& L
= ol Ao Uehgh 19k 9 By, B, value
A OT 2AE SHARE ) AHeR BolAk 2]
MR A B} 2% Al
2 Zoh te3E THAES Sl MR =94 ME} CT =
SI4A17] MR 244 Wele] Tizk T2 oj2bAIZE 1)
iRy, Ry valueE BlRS|HLS o s i oA
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