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The “direct” and “indirect” pathways play crucial roles in movement disorder pathophysiology.
Both traverse from the striatum to the internal pallidum and substantia nigra, the latter
detouring to external pallidum and subthalamic nucleus. Anatomically, the pathways manifest
within the striatofugal bundle that passes radially through the pallidum in the form of pencil-like
tracts (first described by Wilson1; figure 1) before leaving the pallidum toward the substantia

Figure 1 Wilson pencils

(A) Histologic depiction (image courtesy of Dr. Michael Bonert, McMaster University, CCBY-SA3.0). (B) Polarized light imaging in vervet monkey. (C) First
description byWilson (Brain), reproducedwith permission from S.A. KinnierWilson. An experimental research into the anatomy and physiology of the corpus
striatum. Brain 1914;36:427–492. By permission of Oxford University Press, available at: academic.oup.com/brain/article/36/3-4/427/309802?
searchresult=1. For permissions, please email journals.permissions@oup.com. (D) Cardiac-gated T2*-weighted fast low angle shot sequence acquired using
7T MRI shows Wilson pencils.
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nigra in the form of a comb described by Edinger in 18962

(figure 2). A century later, these structures can be visualized in
the living human brain (figures 1D and 2A).
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Figure 2 Edinger comb

(A) Cardiac-gated fast low angle shot sequence shows Edinger comb. (B) First description: “The pedunculus cerebri is traversed by striatal fibers that enter
dorsally and connect peduncle and tegmentum—bundle between peduncle and tegmentum, comb system of the peduncle.” (C) Axial histologic section in
dark-field microscopy demonstrates the human comb system.

e1664 Neurology | Volume 92, Number 14 | April 2, 2019 Neurology.org/N

Copyright © 2019 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

http://n.neurology.org/lookup/doi/10.1212/WNL.0000000000007252
http://neurology.org/n


DOI 10.1212/WNL.0000000000007252
2019;92;e1663-e1664 Neurology 

Andreas Horn, Siobhán Ewert, Eduardo J.L. Alho, et al. 
Teaching NeuroImages: In vivo visualization of Edinger comb and Wilson pencils

This information is current as of April 1, 2019

Services
Updated Information &

 http://n.neurology.org/content/92/14/e1663.full
including high resolution figures, can be found at:

References
 http://n.neurology.org/content/92/14/e1663.full#ref-list-1

This article cites 1 articles, 0 of which you can access for free at: 

Subspecialty Collections

 http://n.neurology.org/cgi/collection/parkinsons_disease_parkinsonism
Parkinson's disease/Parkinsonism

 http://n.neurology.org/cgi/collection/mri
MRI

 http://n.neurology.org/cgi/collection/motor_control
Motor Control

 http://n.neurology.org/cgi/collection/dystonia
Dystonia

 http://n.neurology.org/cgi/collection/all_movement_disorders
All Movement Disorders
following collection(s): 
This article, along with others on similar topics, appears in the

  
Permissions & Licensing

 http://www.neurology.org/about/about_the_journal#permissions
its entirety can be found online at:
Information about reproducing this article in parts (figures,tables) or in

  
Reprints

 http://n.neurology.org/subscribers/advertise
Information about ordering reprints can be found online:

rights reserved. Print ISSN: 0028-3878. Online ISSN: 1526-632X.
1951, it is now a weekly with 48 issues per year. Copyright © 2019 American Academy of Neurology. All 

® is the official journal of the American Academy of Neurology. Published continuously sinceNeurology 

http://n.neurology.org/content/92/14/e1663.full
http://n.neurology.org/content/92/14/e1663.full#ref-list-1
http://n.neurology.org/cgi/collection/all_movement_disorders
http://n.neurology.org/cgi/collection/dystonia
http://n.neurology.org/cgi/collection/motor_control
http://n.neurology.org/cgi/collection/mri
http://n.neurology.org/cgi/collection/parkinsons_disease_parkinsonism
http://www.neurology.org/about/about_the_journal#permissions
http://n.neurology.org/subscribers/advertise

