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Introduction
Both 7-Tesla (7T) and 3-Tesla (3T) MRI sequences can be used for identification of the subthalamic nucleus (STN) in deep brain stimulation (DBS) for Parkinson’s disease.1

On our 7T T2 sequence the dorsal STN-border is clearly shown but the ventral STN border cannot be distinguished sufficiently from the substantia nigra (SN).1 The 3T Fast Grey Matter Acquisition T1 Inversion Recovery (FGATIR) and other 3T sequences offer a clear contrast between the ventral border of the STN and the SN2




  




Several publications have found excellent correlation between the MR-visualised STN and microelectrode recordings (MER). Here, we present a novel combination of 7T T2 (dorsal border) and 3T FGATIR MRI (ventral border) which also accomplishes this aim.

Methods
Patients
Data were collected from all patients undergoing DBS surgery at our institution between November 2019 and October 2020 in whom 7T T2 and 3T FGATIR MRI were available in addition to the standard 3T T1 and T2 sequences used for DBS planning.
All patients gave consent for the extra 7T T2 MRI and 3T FGATIR sequence acquisition.

Image acquisition and surgical procedure
The extra MRI sequences were: (1) 7T 3D T2-weighted and (2) 3T 3D FGATIR. Stereotactic registration and electrode localisation were done using intraoperative CT. See online supplemental methods for imaging parameters and surgical procedure.3

Supplemental material

[jnnp-2021-326710supp001.pdf]



STN borders determined by MER
MERs were started 6 mm above the calculated target and advanced with 0.5 mm steps until the electrophysiological STN signal ended. The central MER trajectories were used in the analyses. Electrophysiological activity of the STN were recognised as a typical broadening of background signal with tonic and irregular discharge patterns and occasional bursts. The ventral border was marked by the disappearance of this typical pattern. The dorsal and ventral electrophysiological STN borders were expressed in millimetre distance to the calculated target

STN borders determined by 7T T2 and 3T FGATIR MRI
STN border identification on 7T T2 and 3T FGATIR was done … 
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