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Study on the Difference of Standardized Uptake Value in Fusion Image of
Nuclear Medicine

Kim Jung-Soo"-Park Chan-Rok?

Y Department of Radiological Technology, Dongnam Health University

? Department of Nuclear Medicine, Seoul National University Hospital

Abstract PET-CT and PET-MRI which integrates CT using ionized radiation and MRI using phenomena of magnetic reso-
nance are determined to have the limitation to apply the semi-quantitative index, standardized uptake value (SUV), with
the same level due to the fundamental differences of image capturing principle and reorganization, hence, their correla-
tions were analyzed to provide their clinical information, To 30 study subjects maintaining pre-treatment, “F-FDG (5,18
MBq/kg) was injected and they were scanned continuously without delaying time using Biograph™ mMR 3T (Siemens,
Munich) and Biograph mCT 64 (Siemens, Germany), which is an integral type, under the optimized condition except the
structural differences of both scanners. Upon the measurement results of SUVy, setting volume region of interest with
evenly distributed radioactive pharmaceuticals by captured images, SUVu.x mean values of PET-CT and PET-MRI were
2.9440.55 and 2.4510.52, respectively, and the value of PET-MRI was measured lower by —20.85%7.26% than that of
PET-CT. Also, there was a statistically significant difference in SUVs between two scanners (P<0.001), hence, SUV of
PET-CT and PET-MRI cannot express the clinical meanings in the same level. Therefore, in case of the patients who un-
dergo cross follow-up tests with PET-CT and PET-MRI, diagnostic information should be analyzed considering the con-
ditions of SUV differences in both scanners.
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Fig. 1. "®*F-FDG (5.18 MBg/kg) was injected and they were
scanned continuously without delaying time using
Biograph mCT 64(a) and Biograph™ mMR 3T(b).

Table 1. Parameter of acquisition and reconstruction for
PET-CT and PET-MRI scan

Parameter PET-CT PET-MRI
Crystal LSO LSO
Detection PM-tube APD
Duration/bed (min) 1 3
Coil X Body TIM AC coil

Iterative (True X) t

Reconstruction 3D Iterative

TOF UltraHD-PET X
Matrix 200 172
Filter Gaussian Gaussian
FWHM (mm) 5.0 6.0
Scatter correction o o

Attenuation correction  CT (AC CT torso)  MRI (VIBE-Dixon)

s point spread function, Gauss and All pass filter (Siemens)
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Fig. 2, SUVmax of PET-CT(a) and PET-MRI(b) were measured
by setting ROI in liver image evenly distributed with
radioactive pharmaceuticals,
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Concentration VOI(By/g)
Injected Dose (By) | Body Weight (kg)

SUV=

[Eq. 1] Under the assumption that administered radiopharmaceuticals
are equally distributed in body and they are not excreted, tissue
radioactivity is set to ‘', and tumor radioactivity is expressed as relative
ration of issue radioactivity.
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Fig. 3. External measured CT transmission based x«-map(a),
VIBE 3D DIXON for MR atteuation correction was
calculated MR based x-map(b).
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Fig. 4, Distribution of liver SUViax results in 30 patients who
tested by PET-CT and PET-MRI
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Table 2, %Difference results of liver by PET-CT and PET-MRI

Patients No. PET-CT PET-MRI % Difference
1 2,21 1.88 -17.55
2 3.19 2,52 -26.59
3 2,98 2,31 -29.00
4 2.78 2,15 -29.30
5 4.15 3.45 -20.29
6 2,55 2.19 -16.44
7 2,87 2,18 -31.65
8 2.85 2.24 -27.23
9 2.89 2,31 -25.11
10 2,13 1.67 -27.54
11 2,58 1,98 -30.30
12 3.14 2.62 -19.85
13 2.26 1.85 -22.16
14 3.32 2.45 -35.51
15 3.09 2.61 -18.39
16 3.71 3.31 -12.08
17 2,51 2,07 -21.26
18 3,11 2.65 -17.36
19 2.38 1.98 -20.20
20 2.65 2.22 -19.37
21 2.88 2,27 -26.87
22 3.24 2.88 -12.50
23 417 3.84 -8.59
24 2.83 2.47 -14.57
25 2.69 2.27 -18.50
26 2,56 217 -17.97
27 3.58 3.02 -18.54
28 4.19 3.64 -15.11
29 2.39 213 -12.21
30 2.39 213 -13.72

Table 3, Statistical analysis of liver SUVmax by PET-CT and PET-MRI

Scanner Mean SD P
PET-CT 2.94 0.55

0,001
PET-MRI 2.45 0.52

180°(10,25) Waro 2 W= Ha1, o3 At A Eglom 4x4x20 me] LSO AlElg|o|E|7} 8xX82 AHHE L
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gloly 28672712 FAdEo] ek I AP AR fi DA e FE2H o7 22 ants Yehd 4= gloh, ®=3F
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