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Introduction and objectives
• Vagus Nerve Stimulation (VNS) for Drug-Resistant Epilepsy (DRE) has a

variable response across individuals : 1/3 of patients are considered
“non-responders” (NR : < 30% seizure frequency reduction).

• A complete understanding of the mechanisms of action is still lacking,
preventing an appropriate selection of patients.
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This study aimed to :
- Visualize the LC in vivo in patients with DRE using Magnetic Resonance Imaging (MRI)
- Assess LC integrity in these patients
- Determine whether the integrity of the LC is linked to the clinical response to VNS

• Vagal afferents terminate densely (and predominantly ipsilaterally) in
the nucleus of the solitary tract (NTS), that in turn projects to the
Locus Coeruleus (LC – main source of norepinephrine in the brain).

• VNS in known to elicit a phasic increase in LC firing1, that has been
associated with the clinical effects of VNS2.

Fig.1 VNS-induced activation 
of the norepinephrine system

Conclusion

➢ Reduced contrast in the left LC in NR.
➢ Although debated, it could indicate

potential differences in the structural
integrity (i.e. neuronal density4) of a key
nucleus involved in the antiseizure effects
of VNS.

➢ We hypothesize that a lower integrity of
the LC may lead to a decreased
norepinephrine release and therefore
reduced central effects of VNS.

• Reduced contrast (p = 0.038) in the left LC in NR compared 
to R/partial R.

Fig.3 Contrast in the left and right LC in NR (red) and R/partial R (green)

Methods
• 20 implanted patients were recruited :

- 7 NR (5 F, 2 M, age : 37.8 ± 16.6)
- 13 R/partial responders (7 F, 6 M, age : 38.92 ± 11.22)

• SIGNA Premier 3T MRI system (GE Healthcare, Milwaukee, WI, USA) was used.
• Anatomical images were acquired with a MPRAGE sequence (voxel size : 1 x 1 x 1 mm3).
• MT-TFL sequence (neuromelanin-sensitive MRI sequence) was optimized and used to localize the

LC (28 slices centered perpendicularly to the rhomboid fossa - voxel size : 0.39 x 0.39 x 1.7 mm3).
• LC masks were created manually by two raters, and the intersection was computed.
• Extraction of the LC contrast and 2D normalization (using a reference region in the pons).
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Results

Fig.2 Creation of LC masks
(MT-TFL images) by two raters and 

computation of the intersection 


