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A comparision study of 7.0T and 3.0T T,WI in glioma patients
LI Chen—xi', DUAN Cao—hui’, MA Xiao-xiao’, QU Jian—xun’, BIAN Xiang—bing’, LOU Xin’
(1. Medical School of Chinese PLA, Betjing 100853, China;
2. Department of Radiology, the First Medical Center of Chinese PLA General Hospital, Beijing 100853, China;
3. MR Collaboration, Siemens Healthineers Lid., Beijing 100000, China)

Abstract: Objective: To investigate the image quality and the value of tumor detail display of 7.0T ultra-high field
strength T,WI in patients with glioma. Methods: Twenty—three subjects with gliomas were recruited in our hospital from Jan-
uvary 2022 to June 2022. All of them received 7.0T and 3.0T T,WI on the same day. In terms of image quality, image arti-
facts and gray matter boundary, caudate nucleus, lenticular nucleus and infratentorial regions were evaluated. In terms of tu-
mor details, flow empty vessels, internal structures and tumor boundary were assessed. Subjective evaluation was performed by
two radiologists. SNR of white matter, gray matter, and lesion parenchyma, CNR of gray/white matter and white matter/lesion
parenchyma were measured. Wilcoxon signed—rank test was used to evaluate the subjective scores. Pared—samples ¢ test was
used to compare the differences between the objective indicators. Results: The display of gray matter boundary, caudate nu-
cleus and lenticular nucleus on 7.0T T,WI was better than that on 3.0T (P<0.05), and the display of flow empty vessels and
internal structure of tumor was better than that on 3.0T (P<0.001). There was no significant difference in the display of arti-
facts and tumor boundary between the two (P>0.05). The clarity of infratentorial region of the 7.0T image was worse than that
of the 3.0T image(P<0.001). The SNR of white matter, gray matter and lesion parenchyma on 7.0T T,WI was higher than that
on 3.0T(P<0.001). CNR of gray/white matter on 7.0T T,WI was similar to that on 3.0T(P=0.440), and CNR of white matter/le-
sion parenchyma was lower than 3.0T (P=0.028). Conclusion: Compared with 3.0T, 7.0T T,WI significantly improves image
SNR, allowing for clearer identification of normal brain anatomy and more internal tumor details. But the images quality of the
infratentorial region is poor on 7.0T.
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Figure la. Bilateral caudate nucleus, lenticular nucleus, and
gray matter boundaries are clearly displayed on 7.0T MRI. Figure

1b. The display of each structure is still acceptable on 3.0T MRI.

a —
B2 4,49 % Zegusi 15 B Rk AR . 75 7.0T MRI Ha] LA
7 B WY1 IR DA U 2 00 R (1 2a), fHAE 3.0T MRI PR A
i, 2 W (B 2b)
Figure 2. Female, 49 years old, glioblastoma in the left fron-
totemporal lobe. Flow empty vessels within the tumor are clearly

shown on 7.0T MRI(Figure 2a), but not clearly shown on 3.0T MRI,
affecting the diagnosis(Figure 2b).
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Figure 3. Male, 64 years old, WHO grade 3 glioma in the

left temporal lobe. The lesion parenchyma shows significantly hetero-

geneous signals on 7.0T MRI(Figure 3a) and homogeneous signals on

3.0T MRI(Figure 3b).
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Figure 4. Arcuate artifact is seen on 7.0T MRI.
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Figure 5a. The cerebellar region is not

Figure 5b. Most aspects of the cerebellar region are
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