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Evaluation of MR Based Respiratory Motion Correction
Technique in Liver PET/MRI Study
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Respiratory motion during PET/MRI acquisition may result in image blurring and error in measurement for
volume and quantification of lesion. The aim of this study was to evaluate changes of quantitative accuracy,
tumor size and image quality by applying MR based respiratory motion correction technique (MBRMCT) using
integrated PET/MR scanner.

Data of 30 patients (aged 62.5 + 10.2 y) underwent °F-FDG liver PET/MR (Biograph mMR 3.0T, Siemens) study
were collected. PET listmode data for 7 minutes was simultaneously acquired with maximum average gate (MAG),
minimum time gate (MTG) and non gate (NG) T1 weighted MR images. Gated PET reconstruction was performed
using mu-maps generated from MAG and MTG by setting 35% of efficiency window. Maximum SUV (SUVma),
peak SUV (SUVea), tumor size and full width at half maximum (FWHM) in the z-axis direction of MAG, MTG
and NG PET images were evaluated.

Compared to NG, mean SUVmax and SUVea Were increased in MAG 13.15%(p<0.0001), 8.66%(p<0.0001), MTG
13.27%(p<0.0001), 8.80%(p<0.0001) and mean tumor size and FWHM were decreased in MAG
14.47%(p<0.0001), 15.49%(p=0.0004), MTG 14.89%(p<0.0001), 15.79%(p=0.0003) respectively. Mean SUVax
and SUVeax of MTG were increased by 0.07%(p=0.8802), 0.13%(p=0.7766). Mean tumor size and FWHM of
MTG were decreased by 0.49%(p=0.2786), 0.36%(p=0.2488) compared to MAG. There was no statistically
significant difference between MAG and MTG which increase total scan time for about 7 and 2 minutes.

SUV, accuracy of tumor size and spatial resolution were improved in both of MAG and MTG by applying
MBRMCT without installing additional hardware in liver PET/MR study. More accurate information can be
provided with the increase of 2 minutes scan time if applying MTG of MBRMCT to various abdominal PET/MR
studies affected by respiratory motion.
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Fig. 1. Siemens biograph mMR 3.0T scanner was used for data
acquisition.

Ssyngo.via

Version: VB10A

Fig. 2. Syngo.via version VB10A was used for measuring SUV and
tumor size.

syngo
syngo Ml Applications 20064
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Fig. 3. Syngo Ml application version 6.0.14.4 was used for FWHM
evaluation.
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Fig. 4. Medcalc version 16.2.1 was used for statistical evaluation.
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Fig. 6. SUVmax, SUVpeak, Were measured by used of VOI.

Fig. 7. Tumor size was measured in z—axis direction 3 times each
to reduce measurement error.
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Fig. 9. Image blurring, distortion of tumor shape, error in mu—map
and registration error were improved by applying MBRMCT.
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Table 1, Underestimation of SUVmax was improved by applying
MAG and MTG compare to NG
Only MR

NG Gate MAG MTG
Average
SUVin 8.57 8.47 9.69 9.70
Rate of
Change(%) -1.20 13.15 13.27
P value P=0.0611 P<0.0001 P<0.0001

Table 2. Underestimation of SUVpeak Was improved by applying
MAG and MTG compare to NG

NG OWMR T aG MTG
Gate

Average

6.97 6.91 7.58 7.59
SUVpeak
Rate of
Change(t) -0.89 8.66 8.80
P value P=0.1469 P<0.0001 P<0.0001
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Fig. 10. MAG and MTG showed high correlation in SUVmax and SUVpeak and 2SD of SUVpeak was more narrow than SUVmax.
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Table 3. Tumor size was decreased by applying respiratory motion correction

NG MAG MTG
Average Size(cm) 1.82 1.56 1.55
Rate of Change(%) -14.47 -14.89
P value P<0.0001 P<0.0001
Tumor Size
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g 3 ~ %
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6 a oo - o N :
; I 3 o % °
E = -1.96 SD
r -0.07
0 | I I 1 1 1 I '01 ml 1 1 1 1 1 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6
MOCO(MTG) Mean of MOCO(MAG) and MOCO(MTG)
R?=0.9988 Mean = 0.0077, 2SD = 0.07454

Fig. 11. Both of MAG and MTG showed high correlation in tumor size and no significant statistical difference.
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Table 4. Spatial resolution was improved by applying MBRMCT

oz FOoFt Zol7k UUTHP0.05)(Table 4). MAGS}
MTG 2] 7t A MTGS] WA %2 MAG tju] 0.36%
Fastel o AAla= 0.9992 w2 A A e
1! bland—altman 41 2] 2SD+= 0.636°| 1.2 A 4]
2 o3 o) 7t i deh(P=0.2488)(Fig 12).
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NG MAG MTG

Average FWHM(mm) 23.11 19.53 19.46

Rate of Change(%) -15.49 -15.79
P value P=0.0004 P=0.0003
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Fig. 12. MAG and MTG showed high correlation in FWHM and no significant statistical difference.
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