N

N

3D Visualization of intraoperative stimulation test
results for better target selection in DBS surgery
Ashesh Shah, Fabiola Alonso, Jean-Jacques Lemaire, Karin K Wardell,

Daniela Pison, Jerome Coste, Erik Schkommodau, Simone Hemm-Ode

» To cite this version:

Ashesh Shah, Fabiola Alonso, Jean-Jacques Lemaire, Karin K Wardell, Daniela Pison, et al.. 3D
Visualization of intraoperative stimulation test results for better target selection in DBS surgery.
Meeting of the Swiss, Austrian and German Societies of Biomedical Engineering, Swiss, Austrian and
German Societies of Biomedical Engineering, Oct 2016, Basel, Switzerland. pp.S243. hal-01658519

HAL Id: hal-01658519
https://uca.hal.science/hal-01658519
Submitted on 8 Nov 2018

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://uca.hal.science/hal-01658519
https://hal.archives-ouvertes.fr

Shah A. et al. Meeting of the Swiss, Austrian and German Societies of Biomedical Engineering, Basel 2016

3D Visualization of intraoperative stimulation test results for better
target selection in DBS surgery

Shah A., Alonso F., Pison D., Lemaire J.-J., Wardell K., Coste J., Schkommodau E.,
Hemm-Ode S.

Ashesh Shah, Institute for Medical and Analytical Technologies, University of Applied Sciences and Art
Northwestern Switzerland, Muttenz, Basel, ashesh.shah@fhnw.ch

Fabiola Alonso, Department of Biomedical Engineering, Linkdping University, Link6ping, Sweden,
fabiola.alonso@liu.se

Daniela Pison, Institute for Medical and Analytical Technologies, University of Applied Sciences and Art
Northwestern Switzerland, Muttenz, Basel, Daniela.pison@fhnw.ch

Jean-Jacques Lemaire, Centre Hospitalier Universitaire de Clermont-Ferrand, Image-Guided Clinical
Neurosciences and Connectomics, Université d'Auvergne, France, jjlemaire@chu-clermontferrand.fr

Karin Wardell, Department of Biomedical Engineering, Linkdping University, Linkoping, Sweden,
karin.wardell@liu.se

Jérdme Coste, Centre Hospitalier Universitaire de Clermont-Ferrand, Image-Guided Clinical Neurosciences and
Connectomics, Université d'Auvergne, France, jcoste@chu-clermontferrand.fr

Erik Schkommodau, Institute for Medical and Analytical Technologies, University of Applied Sciences and Art
Northwestern Switzerland, Muttenz, Basel, erik.schkommodau@fhnw.ch

Simone Hemm-Ode, Institute for Medical and Analytical Technologies, University of Applied Sciences and Art
Northwestern Switzerland, Muttenz, Basel; Department of Biomedical Engineering, Linkdping University, Linkdping,
Sweden, simone.hemm@fhnw.ch

Despite an increasing use of deep brain stimulation (DBS), the fundamental mechanisms
underlying therapeutic and adverse effects as well as the optimal stimulation site remain largely
unknown. The aim of the present study was to develop a method to correlate electric field
simulations for intraoperative stimulation tests with quantitatively evaluated symptom
improvement and patient specific anatomy to estimate the optimal stimulation site. One
essential tremor patient, bilaterally implanted in the ventro-intermediate nucleus (Vim) has
been included. Preoperatively Vim and its anatomic neighbors were manually outlined
according to spontaneous MRI contrasts using the commercial planning software from where
the structures could be exported via a specifically designed interface. During the intervention,
intraoperative stimulation tests were performed on two trajectories per hemisphere (8 positions
per trajectory). The change in tremor at each stimulation position compared to baseline was
evaluated using a 3-axis accelerometer. Based on accelerometer data, two stimulation
amplitudes (low and high improvement) were identified per position and corresponding electric-
field isosurfaces (0.2V/mm) were simulated. As each voxel in the region of interest may be part
of several isosurfaces -each surface depicting one amplitude responsible for one improvement
in tremor- the voxel was assigned to the isosurface representing the minimum improvement
using Matlab. Data were imported into Paraview (VTK based 3D visualization software). Color-
coded minimum 3D-improvement maps were visualized on the patient's MR images together
with the manually outlined anatomical structures. The resulting visualization was evaluated by
clinicians. The software allowed 3D visualization as well as orthographic slices parallel to the
trajectory. Clinicians confirmed that it enables the identification of the most effective stimulation
areas with respect to the anatomy. This new concept based on quantitative symptom
evaluation, electric field simulations, and patient specific anatomical data will allow the analysis
of a high amount of intraoperative data which might help to elucidate the mechanism of action
of DBS.



