Relationships between gait disorder and Forel’s Field
during chronic subthalamic stimulation for severe
Parkinson’s disease
Vivien Martins, Jerome Coste, Philippe Derost, Miguel Ulla, Franck Durif,
Jean Gabrillargues, Lemlih Ouchchane, Laurent Sakka, Jean Chazal, Aurélien
Coste, et al.

To cite this version:
Vivien Martins, Jerome Coste, Philippe Derost, Miguel Ulla, Franck Durif, et al.. Relationships between gait disorder and Forel’s Field during chronic subthalamic stimulation for severe Parkinson’s
disease. 19th Congress of the European Society for Stereotactic and Functional Neurosurgery, European Society for Stereotactic and Functional Neurosurgery (ESSFN), Sep 2010, Athènes, Greece.
pp.3. �hal-02078667�

HAL Id: hal-02078667
https://hal.uca.fr/hal-02078667
Submitted on 25 Mar 2019

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of scientific research documents, whether they are published or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Relationships between gait disorder and Forel’s Field during chronic
subthalamic stimulation for severe Parkinson’s disease.
Vivien MENDES MARTINS1,2, Jérôme COSTE1,2, Philippe DEROST3,
Miguel ULLA3, Franck DURIF3, Jean GABRILLARGUES2,4, Lemlih OUCHCHANE5,
Laurent SAKKA1,2, Jean CHAZAL1,2, Aurélien COSTE1, Guillaume COLL1,
Jean-Jacques LEMAIRE1,2.
1. Service de neurochirurgie A, CHU Gabriel Montpied, F-63003 Clermont-Ferrand;
2. Image-Guided Clinical Neuroscience and Conectomics laboratory, CHU Gabriel Montpied, F63003 Clermont-Ferrand;
3. Service de neurologie A, CHU Gabriel Montpied, F-63003 Clermont-Ferrand;
4. Unité de Neuroradiologie, Service de Radiologie A, CHU Gabriel Montpied, F-63003 ClermontFerrand ;
5. Service de Biostatistique, Télématique et Traitement d'image, Faculté de Médecine ; F-63001
Clermont-Ferrand ; FRANCE.

Objectives: Chronic stimulation within the subthalamic region dramatically alleviates
long term motor complications of severe Parkinson’s disease. Gait disorder is still one
of the most challenging symptoms because it is still poorly improved and its
appearance during chronic stimulation limits the control of motor improvement. We
hypothesized that stimulation-induced (SI) gait disorder could be related to modulation
of structures involved in forebrain - basal ganglia - tegmentum circuitry implicated in
locomotion.
Methods: One hundred contacts used for chronic stimulation were located in reference
to the subthalamic nucleus (STN) in 50 consecutive parkinsonians implanted
bilaterally. For each patient, coverage of subthalamic structures, STN, zona incerta,
Forel’s fields (FF), by the contacts was determined using co-registration of
preoperative anatomic MRI and postoperative CT-scan and reconstruction of slices
along electrodes. Walking falls, freezing, UPDRS part 3 (total), Hoehn and Yahr scale,
before and 6 months after surgery, with electrical treatment alone, were analyzed
retrospectively using multivariate analysis (ANOVA2).
Results: We found (p<0.05) that walking and freezing worsen with partial coverage of
left FF, whereas falls were increased if the contact doesn’t cover left FF, whatever the
coverage of right FF. The Hoehn and Yahr scale improved of 24.2% with a partial or a
total coverage of left FF (p<0.05).
Conclusions: It seems that FF is involved in SI gait disorders, in particular within the
left hemisphere during bilateral chronic stimulation. This could be related to white
matter tracks, located within the FF, that connect forebrain - basal ganglia and
tegmentum implicated in locomotion.
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