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ULTRA-HIGH 
FIELD MRI:
IMAGING BIOMARKERS FOR HIGH PRECISION MEDICINE

How can 
UHF MRI help 

your translational 
development 

program?



Magnetic Resonance Imaging (MRI) and spectroscopy (MRS), with its  
non-ionizing radiation and unsurpassed endogenous soft–tissue contrast,  
is one of the most versatile imaging modalities capable of providing detailed 

morphological, functional, physiological and metabolic information. Recently several 
Ultra high field (UHF) MRI systems have been installed in EATRIS research institutions, 
operating at much higher magnetic field strengths (7T and above), to overcome the 
sensitivity and specificity limits of MRI platforms that are used for routine clinical 
diagnoses. While these systems are mostly used in the cognitive sciences, a number 
of them have been used for the development of (new) imaging biomarkers for 
early diagnosis, prognosis, prediction and surveillance of disease progression and 
treatment efficacy. 

For example Multiple sclerosis (MS), a commonly encountered, progressive neurologic 
disease with a high morbidity, is generally associated with hyperintense white matter 
brain lesions. Such type of lesions are also characteristic of the normally ageing 
brain, but UHF MRI studies have revelead distinct features of MS associated lesions in 
cortical areas of the brain, allowing earlier treatment and monitoring of disease.
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DECREASE RISK, IMPROVE INSIGHTS, 
AND INCREASE VALUE



How can UHF MRI help your 
translational development 
program?

• Unprecedented spatial resolution 
combined with new contrast generation 
for the assessment of tissue morphology, 
function and metabolism. 

• Detection of hallmarks of the early onset of 
degenerative diseases like Alzheimer and 
vascular dementia (e.g. micro-bleeds and 
micro-infarcts, intracranial atherosclerosis 
and sub-segmental hippocampal 
degeneration)

• Response monitoring, such as detection 
of molecular changes associated with 
chemotherapy  (1H, 31P, 13C, 19F, 23Na, 
17O spectroscopy), neurotransmission 
(glutamate, GABA), ischemia, tissue pH, 
phosphor mono- an di-ester metabolism)

• Detection of subtle changes in cartilage 
composition  
 
 
 
 
 
 
 
 

Technical and Regulatory (QA/
QC) aspects of UHF MRI 

• Quantitative T1, T2, T2
* , T1ρ and quantitative 

susceptibility (SQM) mapping (normal 
appearing white matter disease, vessel 
density, myelin loss and myocardial 
fibrosis)

• Fractional Anisotropy and Diffusion Tensor 
Imaging (neuro degeneration and ALS)

• Electrical Property Tomography (stroke and 
tumour imaging)

• Arterial Spin Labeling (stroke and small 
vessel disease)

• 3D Phase Contrast flow imaging (vessel 
shear stress and aneurysms) 

• Chemical Exchange Saturation Transfer 
(cartilage imaging and tumor necrosis-
recurrence differentiation)

• Front-running expertise in MR pulse 
sequences, MRI and MRS data analysis and 
interpretation

• Image quality control and support for 
the assessment of safety aspects of the 
applications of UHF MRI applications

• Quality assurance and vendor neutral 
standardization of procedures 

• Access to 7T1, as well as 3T MRI platforms. 
• Expertise for custom built UHF MR 

hardware (RF coils).
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Clinical research: Lesion detection at seven Tesla in multiple sclerosis 
using magnetisation prepared 3D FLAIR and 3D-DIR. Courtesy P. 
Luyten, UMCU Utrecht, The Netherlands.

The EATRIS UHF MRI / MRS Imaging network
EATRIS offers pan-European access to cutting edge, unique in the world infrastructure, cost efficient 
use of shared facilities open for public-private collaboration. New therapy approaches are also 
evaluated in collaboration with industry.

Improved T2*-weighted contrast using utra-high field MRI. 
Courtesy M. Ladd, The German Cancer Research Center, DKFZ, 
Heidelberg

1.5 Tesla                     3 Tesla                        7 Tesla

1 The Maastricht Brain Imaging Center and CEA Neurospin network have access to a human 7.0T and 9.4T MRI system


