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Impact

0.6T MRI potentially enables detecting WMH and estimating WMH burden.

Synopsis
Motivation: Midfield MRI can improve accessibility but suffers from reduced contrast and SNR. It is essential to understand its performance for pathology

detection.

Goals: To evaluate the reliability of 0.6T FLAIR MRI for detecting white matter hyperintensities (WMHs) against 1.5T.
Approach: Five older adult volunteers were scanned on both field strengths. Lesions were segmented with LST-AI, manually corrected, and matched

voxel-wise across scanners.
Results: WMHs were visible on both fields with 96–98% volumetric agreement; 64% of variation arose from matched lesions. Smaller lesions were

more often unmatched.

Introduction
Midfield MR scanners (0.1-1T) have great potential for making MRI more accessible because of reduced exclusion criteria, increased comfort, and healthcare
expense benefits . Reducing the magnetic field strength has the downside of image contrast changes and reduction in signal-to-noise ratio compared to
standard clinical MRI scanners .                               

White Matter Hyperintensities (WMH) that can be seen on Fluid Attenuated Inversion Recovery (FLAIR) MRI scans commonly occur in normal brain aging
and are an important marker of small vessel disease. Furthermore, WMHs are related to cognitive impairment and are a risk factor for dementia and stroke .
The goal of this study was to assess and quantify the detectability of WMHs at 0.6T in comparison to standard 1.5T. 

Methods
In this study, five healthy older adult volunteers (age=64-75 years) were scanned on a prototype BlueSeal 0.6T Philips scanner equipped with 45mT/m,
200T/m/s gradients and a 1.5T Ingenia Ambition X scanner (Philips). A 3DT -TFE (1.2 mm isotropic) and a 2D-FLAIR (1.2x1.2x5.0mm ) scan were
acquired on each scanner. Compressed Sense AI was used for denoising. FLAIR inversion time and TR were adjusted for 0.6T due to lower
T . (0.6T/1.5T:TI=2s/2.5s,TR=6.5s/8.5s,Acceleration=1/1.3,FOV=230/183/120mm,3min02/2min33). 

We employed a semi-automated lesion segmentation approach using the LST-AI toolbox  with registered FLAIR and T1-weighted images as input. The
resulting masks were manually corrected in random order under the supervision of an experienced neuroradiologist, following the STRIVE criteria .

To compare lesion volumes and match WMHs across field strengths, each lesion was individually labeled. The 1.5T FLAIR scans and masks were rigidly
registered to the 0.6T  scans. Lesions sharing at least one overlapping voxel were considered matched. To account for minor registration errors, single-slice
unmatched lesions were checked for adjacent single-slice lesions and  matched correspondingly. Registrations were performed using SPM  (T1w to FLAIR)
and Elastix (1.5T FLAIR and mask to 0.6T). Large lesions that were divided into multiple labels were merged (Fig1).

Results
As expected 0.6T FLAIR images exhibited lower contrast and SNR than 1.5T, yet WMHs were clearly visible at both field strengths ( ). In Fig.1,
matched lesion groups overlapped across multiple slices, indicating good spatial correspondence. Visual inspection revealed minor shape differences (Fig.2):
lesions appeared sharper with clearer intensity transitions on 1.5T, while at 0.6T they were smoother and less distinct. As marked by red arrows (Fig.2), some
0.6T lesions were less hyperintense and near gray matter, reducing conspicuity. Larger lesions were consistently matched across field strengths (Fig.4).

Quantitatively, both total lesion count and volume were higher at 1.5T (∆N = 66; ∆V = 9.6 cm³;Fig3(Table 1)). Matched lesions represented 96.3% and
98.4% of the total lesion volume at 1.5T and 0.6T, respectively, demonstrating strong volumetric correspondence between scanners. Most unmatched lesions
were small, accounting for 22% and 42% of the total lesion numbers and 1.5% and 3% of total lesion volumes at 0.6T and 1.5T. Approximately 64% of the
total volumetric variation (∆V  / ∆V ) originated from differences within the matched lesions themselves, reflecting minor shape and boundary
variations rather than detection errors.

Agreement in lesion volume measurements between field strengths was assessed using a Bland–Altman plot (Fig.5). The mean bias was −0.047 cm³,
indicating slightly larger lesion volumes on 1.5T, with 95% limits of agreement from −0.363 cm³ to 0.269 cm³.

Discussion
As expected, we observed differences in image contrast and SNR across field strengths, caused by underlying T1 differences. Similar findings have been
reported in previous studies comparing mid- and high-field MRI . Despite these differences, our results demonstrate a strong agreement in total WMH
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volume between 0.6T and 1.5T, which is the primary measure of WMH burden. Mostly, smaller WMH were missed, which didn’t contribute much to the total
WMH volume/burden. Roughly two-thirds of the total WMH volume variation could be attributed to differences within matched lesions, which may partly
result from minor shape discrepancies and especially the sharper lesion appearance at 1.5T. 

Regarding lesion count, the higher number of unmatched lesions on 1.5T images was expected and aligns with previous 1.5T–3T studies, where 1.5T
detected roughly one-third of the lesions seen at 3T, partly attributed to slice thickness differences . We observe that all the large lesions were matched across
field strengths, but smaller ones were more frequently unmatched. Most likely, the higher count on 1.5T can be attributed to its higher contrast, facilitating
the detection of smaller lesions with constant slice thickness.  

Conclusion

Our findings demonstrate that 0.6T MRI can be used for detecting and quantifying WMHs, even with relatively low lesion load. In agreement with the
literature, while smaller lesions are better detected with higher field strength, this has little effect on overall lesion burden.
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Figures and Tables
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Figure 1: FLAIR scans at 0.6T and 1.5T showing WMHs with corresponding color-coded segmentations. Each isolated segmentation
was assigned an ID, and connected lesions were grouped; 20 example groups are represented with different colors. 
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Figure 2: Matched and unmatched lesions in one subject. Small unmatched lesions occurred at both fields; at 0.6T, most were
detection errors—some likely due to AI reconstruction artifacts, while others that were near gray matter areas likely arose from

reduced tissue contrast.
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Figure 3: Counts and volumes of all lesions at both field strengths in 5 different participants. Unmatched 0.6T lesions were detected
only on 0.6T, while unmatched 1.5T lesions appeared only on 1.5T without overlap across scanners. this table shows that unmatched
lesions accounted for only 1.5% and 3%  and matched lesions accounted  for 98.4% and 96.3%  of total lesions volume at 0.6T and

1.5T. 
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Figure 4: Distribution of matched and unmatched lesions plotted against the log of lesion volume. The figure shows more matched
lesions, especially at larger volumes. Connection lines link each lesion to its counterpart across field strengths, which are reflecting

minor volume differences between matches.
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Figure 5: Bland–Altman plots of matched lesions. The left panel includes all lesions, while the right focuses on smaller ones. The
plots show minor volume differences, with the mean bias indicating a slight underestimation of 0.6T lesion volumes.




