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Methods
Volumetric analysis of matched HF-ULF scans (N=47 patients)

ResultsIntroduction and Motivation
Magnetic Resonance Imaging (MRI) is key to assess regional vulnerability to neurodegeneration and
inform about dementia subtypes and exclude confounding intracranial pathology.  However,
accessibility to MRI is limited, leading to the development of ultra-low field (ULF) portable MRI. 

1

This study investigates the correspondence of brain scans acquired from 64mT ULF MRI (Hyperfine
Swoop®) and matched conventional high field (HF) 3T MRI scans, in a diverse and representative
sample recruited from South London and Maudsley (SLaM) NHS Trust Memory Services.

MTA score 4- 82M, White British background, ICD10 post-scan:F00.1 Dementia in AD with late on-set. HF (top) - ULF (bottom).

MTA score 1- 76M, Black British background, Age-related changes. HF (top) - ULF (bottom).

*These authors have contributed equally

A. Robiolio , N. J. Bourke , H. Karoui , I. Wijesinghe , S. Hanna , S. Williams , D. Aarsland , F. Váša *, A. Venkataraman *1,2 2 2 2,3 4 2 1 2 1,2

Centre for Healthy Brain Ageing, IoPPN, King’s College London, London, United Kingdom Department of Neuroimaging, IoPPN, King’s College London, London, United Kingdom
School of Biomedical Engineering & Imaging Sciences, King's College London, London, United Kingdom King's College Hospital NHS Foundation Trust, London, United Kingdom

1 2

3 4

SLaM Memory services sample

Regional HF-ULF correspondance

Very high HF-ULF correlations (r=0.960-1) when aggregating GMC, GMS, white matter and CSF; more variable CCC (0.37-0.82).
High regional correspondance r: median = 0.908, IQR = [0.770] CCC: median = 0.694, IQR = [0.195] between HF and ULF.
The results support the possibility of implementing ULF-MRI in standard clinical care for dementia.
Our sample’s demographic and diagnostic diversity favours generalisability of results.

Correlations plots between ULF volumes (y-axis) and HF volumes (x-axis) aggregated by GMC (cortical grey matter), GMS (subcortical
grey matter), WM (white matter) and CSF (cerebrospinal fluid), with Pearson's r, and Lin's CCC (Concordance Correlation Coefficent).

Correlations of an example of regional areas between ULF and HF scans. Pearson's r and Lin's CCC reported.

Portable ultra-low field MRI correspondence to high field MRI 
and feasibility in real-word London Memory Services

Heatmap of Pearson's r and Lin's CCC (0-1) of all brain regions, left and right calculated separately, on MNI (Montreal
Neurological Institute) atlas; sagittal, coronal and axial sections preprocessed with recon-any  segmentation labels.5

Pipeline

ULF: 64mT Hyperfine Swoop® 

HF and ULF image acquisition

Multi-resolution registration
(MRR) for ULF images  2,3

to combine three
orthogonal T2w scans into

one higher-resolution image 
of effective resolution
0.65x0.65x0.65 mm3

MRR example for pilot participant

SuperSynth  T2w output4

 on ULF MRR

HF

ULF

recon-any  for segmentation and calculation of
regional volumes  with HF input: T2w and

5
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 ULF input: SuperSynth T2w

Conclusions and Key findings

HF: 3T GE PREMIER SIGNA

SuperSynth output example

Segmentation files of HF and ULF obtained from recon-any

GMC GMS WM CSF
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