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[Abstract] Objective: To explore the impact of integrated parallel acquisition technique (iPAT)
on the robustness of radiomics features extracted from brain MR images. Methods: A phantom and 6
healthy volunteers (HC group) were scanned at a 3.0T MR system using four sequences of T, WI
(S1),T,-FLAIR (S2),T,-FLAIR (S3) and T, WI (S4),combined with one of the two types of iPAT:
GRAPPA (generalized autocalibration partially parallel acquisitions) or mSENSE (modified sensitivity
encoding ).For phantom, four sequences (S1~S4) using GRAPPA or mSENSE with six reduction fac-
tors (R=none,2,3,4,5,6) were respectively scanned, thus 48 groups of images were obtained. For
volunteers, four sequences (S1~S4) using GRAPPA or mSENSE with three R values (none,2,3)

were respectively scanned,and 24 groups of images were obtained. The radiomics features of the four
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ROIs in the phantom (P-ROIs) or four ROIs in brain of each volunteer (V-ROIs) were extracted
based on the images of each group.The coefficient of variation (CV=mean/SD) of each radiomics fea-
ture extracted from each P-ROI or V-ROI on the images of the 4 sequences (S1~S4) among the six or
three R values was calculated,and CV was used to evaluate feature robustness.Firstly,CV was used to
evaluate the changes of robustness of each radiomics feature extracted from GRAPPA or mSENSE
images using 6 or 3 acceleration factors;X*-test was used to compare the differences in the robustness
of radiomics features affected by iPAT between different sequences or between different ROIs.Results:
iPAT and its acceleration factor R had a significant impact on the robustness of radiomics features.In
phantom data (R = none, 2,3,4,5,6), the proportion of extremely roust features in mSENSE or
GRAPPA images was even less than 5%.GRAPPA delivered a more robust substrate for radiomic ana-
lyses than mSENSE.In phantom the X’-test result indicated that using mSENSE and GRAPPA with
three R values (none,2,3),the difference of radiomics features robustness among the 4 sequences,and
among the 4 P-ROIs were all significant (X*=257.807,P <C0.001;X*=87.379,P <C0.001) ;and among
the 4 sequences,the two FLAIR sequences (S2 and S3) provided more extremely robust features.Com-
pared with the three-R set (R=none,2,3),the 6-R set (R=none,2,3,4,5,6) provided less extremely
robust features;and significant difference of radiomics features robustness was only found among the 4
P-ROIs (X*=25.115,P <C0.05).For HC group (R=none,2,3),significant difference of feature robust-
ness was only observed among the 4 V-ROIs (X*=46.642, P <(0.001).Conclusion:iPAT and accelera-
tion factor do have a significant impact on the robustness of MRI radiomics features. The GRAPPA de-
livered more robust substrate for radiomic analysis than mSENSE.It is recommended that radiomics
applications should enroll images with same parallel acquisition technology and acceleration factors as
much as possible to improve the robustness of features.
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bustness; Magnetic resonance imaging
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