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Separation of intra- and extracellular gadoxetate utilizing the concept of
extracellular volume fraction: clinical application

Yoshimitsu, Kengo
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We hypothesized that intra-hepatocellular gadoxetate (EOB) can be estimated

by referring to recently obtained contrast-enhanced CT data. We first determined optimal parameters
for T1 mapping sequence (SPGR-MOLLI) of EOB-MRI by phantom experiment, which were applied to
clinical examinations. We confirmed that EOB-based extracellular volume fraction (ECV) of the spleen
and the paraspinal muscle, both for 4-min and 25-min images, correlate quite well with those of
CT-based ECVs (R2=1.0&0.91, y intercepts=1.7&7.8, both p<0.0001). This indicates the subtracted ECV
values for the liver, namely, <EOB-based ECV - CT-based ECV>, may reasonably represent
intrahepatocellular fraction of EOB.
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Methods of phantom study 2023 ISMRM Annual Meeting in TRONTO

Contrast diluted phantom were imaged under the imaging conditions of matrix 128*128 and 64*64 with heartbeat
pattern (HP) and recovery time (RT) changed to 4 1, 5(M1(1)1(1)1, a

We compared T; values measured by conventional inversion recovery (T,'®) with T, values measured by SPGR-MOLLI
method (T,MOLL),
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Equipment artra 60/min

¥ Imaging system: Discovery MR750w 3.0T (GE healthCare)
iver coil: GEM AA coil and PA coil
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Methods of clinical study
In clinical study, 50 patients (32 males and 18 females, mean age 64 years old) who underwent both EOB-MRI and

contrast-enhanced CT of the upper abdomen within 3 months were retrospectively recruited. The content of this

study has been approved by institutional review board.
T, maps acquired with the optimized SPGR-MOLLI T, maps were obtained before, 4 min after, and 25 min after Gd-

EOB-DTPA administration.
ECVs of CT and MR, and ECV,, was correlated to ECVy, which was used as the spleen and paraspinal muscle were

calculated both for reference standard.
ECV¢r = (1 — hematocrit) « (Dorgan yo - DOTgay pre)/(D@0Tq post — D@OT1q pre)
ECVygi = (1~ hematocrit) = (1/T1organ post . 1/T1organ pre)/(1/T1aorta post - 1/T1aorta_pre)
e : Tq value aft f the organ of ints
T, value anc faorta
Echo time(TE)

E
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Results of phantom study

T,'R(msec) T,MO (msec)

4M3(M2(1)1 4N3(M2(N1T  S5(MUNINT 5(MUN)INT 3(3)3(3)3(3)3 3(3)3(3)3(3)3
128%128 64*64 128%128 64*64 64*64

Purified water 1652 *70.7 1556+91.4 1441+432 11404719 25+158.8
0.05 mmol/L 11654513 11934434 1040+36.1 1041+424 14 1532+46.5
0.10 mmol/L 918+18.1 951+13.6 857+8.76 850+18.3 1121 1139+£10.5
0.20 mmol/L 696+24.2 712+15.1 679+219 676+10.7 75( 2 751+254
0.40 mmol/L 4731225 496+18.1 474+239 4991222 511+28.1
0.75 mmol/L 258+7.6 272+5.0 258+7.1 271+6.7 272+5.6
1.50 mmol/L 123+4.0 142+2.5 123+71 142+2.6 5 142+17.1
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Results of clinical study

ECVamumin=1.0082*ECVr +1.76 ECVamnsmin=0.9055*ECVer + 7.75
Slope: 1.0082 = 0.05 (p<0.0001) Slope: 0.9055 £ 0.07 (p<0.0001)
y-intercept: 1.76 £ 1.23 (NS, p=0.16) y-intercept: 7.75 £ 1.8 (p<0.0001)
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Pearson’s correlation between ECV and ECV at 4 min (A) and 25 min (B) for the spleen
and paraspinal muscle. Interclass correlation coefficients (ICC) were 0.90 and 0.74 (Both
P-values less than 0.01) for 4min and 25 min images, respectively .
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