
Susceptibility-based MRI identifies composition changes of Locus Coeruleus with pathology progression. The in situ and ex situ data 

presented complimentary information to characterize these changes.
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• Locus Coeruleus (LC) is a 

promising biomarker for 

earlier diagnosis of

Alzheimer’s Disease[1]

• Quantitative MRI methods

for LC are scarce and poorly

investigated

• Susceptibility-based

methods may identify subtle

tissue composition changes

with disease progression[2]

• In this study we used the

QSM and its derived

components to assess the

susceptibility changes in the

LC related to tau-pathology

on postmortem data.

• 7T MRI data from 17 in situ

and 12 ex situ subjects

• R2* and QSM maps along 

with source-separation 

maps (PCS, DCS and C0) 

were processed using 

DECOMPOSE-QSM[3]

• LC manually segmented (in 

situ: fat-suppressed 

magnitude image; ex situ: 

R2* maps)

• Immunohistochemical

assessment of tau-protein 

pathology was used for 

classification according to

the Braak staging[4]

• LC not visible on in situ
quantitative maps

• LC becomes visible at ex 
situ conditions with a 
strong paramagnetic signal

• Indicative of iron 
deposition/state change 
induced by fixation process
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• in situ:

nonlinear diamagnetic trajectory: 

influences from different sources: 

demyelination (earlier stages) and 

protein aggregation (later stages) [5]

a linear decrease of |1-C0|: 

progressive decrease of intracellular 

water (cell density)[6]

• ex situ:

linear increase of PCS: progressive 

iron/copper accumulation[7]
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