Craniofacial Muscles






Linda K. McLoon ¢ Francisco H. Andrade
Editors

Craniofacial Muscles

A New Framework for Understanding
the Effector Side of Craniofacial
Muscle Control

@ Springer



Editors

Linda K. McLoon Francisco H. Andrade
Department of Ophthalmology Department of Physiology
University of Minnesota University of Kentucky
Minneapolis, MN, USA Lexington, KY, USA
ISBN 978-1-4614-4465-7 ISBN 978-1-4614-4466-4 (eBook)

DOI 10.1007/978-1-4614-4466-4
Springer New York Heidelberg Dordrecht London

Library of Congress Control Number: 2012945590

© Springer Science+Business Media New York 2013

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology
now known or hereafter developed. Exempted from this legal reservation are brief excerpts in connection
with reviews or scholarly analysis or material supplied specifically for the purpose of being entered and
executed on a computer system, for exclusive use by the purchaser of the work. Duplication of this
publication or parts thereof is permitted only under the provisions of the Copyright Law of the Publisher’s
location, in its current version, and permission for use must always be obtained from Springer. Permissions
for use may be obtained through RightsLink at the Copyright Clearance Center. Violations are liable to
prosecution under the respective Copyright Law.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

While the advice and information in this book are believed to be true and accurate at the date of
publication, neither the authors nor the editors nor the publisher can accept any legal responsibility for
any errors or omissions that may be made. The publisher makes no warranty, express or implied, with
respect to the material contained herein.

Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)



Contents

Partl Overview

1 The Craniofacial Muscles: Arguments for Uniqueness....................... 3
Francisco H. Andrade and Linda K. McLoon

Part I Development

2 Head Muscle Development................cccccovvieriiieniinniieniieeiienieeieeseeeiens 11
Itamar Harel and Eldad Tzahor

Part III Extraocular Muscles

3 Extraocular Muscle Structure and Function......................ccccooeeeen. 31
Linda K. McLoon, Christy L. Willoughby,
and Francisco H. Andrade

4 Motor Control of Extraocular Muscle ..................ccooovvvveviiiiiiieienen, 51
Vallabh E. Das

5 Extraocular Muscles Response to Neuromuscular Diseases
and Specific Pathologies ..................coccooieiiiieiniceeeee e 75
Fatima Pedrosa Domell6f

Part IV Masticatory Muscles

6 Masticatory Muscle Structure and Function...................cccocoveevveinnnnns 91
Mark Lewis, Nigel Hunt, and Rishma Shah

7 Motor Control of Masticatory Muscles...............c.cccoeeveriecieniecieniennnns 111
Barry J. Sessle, Limor Avivi-Arber, and Gregory M. Murray



vi

Masticatory Muscle Response to Neuromuscular Diseases

and Specific Pathologies ................coccovviiiiiiniiniiiiniceeece,

Sadie L. Hebert, Christy L. Willoughby, Francisco H. Andrade,
and Linda K. McLoon

Part V Laryngeal and Pharyngeal Muscles

9

10

11

Structure and Function of the Laryngeal and Pharyngeal

IMIUSCIES ... et

Lisa A. Vinney and Nadine P. Connor

Motor Control and Biomechanics of Laryngeal

and Pharyngeal Muscles.............ccoovveviiiiienieniieieciceee e

Christy L. Ludlow

Laryngeal Muscle Response to Neuromuscular Diseases

and Specific Pathologies ................coccovviiiiiiniiiiiiieiicee e,

J.C. Stemple, L. Fry, and R.D. Andreatta

Part VI Tongue Musculature

12

13

14

Tongue Structure and Function...............ccccoocevveviiiiniiienen,

Alan Sokoloff and Thomas Burkholder

Tongue Biomechanics and Motor Control...............c.cccocvveenneen.

Mary Snyder Shall

Tongue Muscle Response to Neuromuscular Diseases

and Specific Pathologies ................coccovviiiiiiniiiniiiiiecee e,

Zi-Jun Liu

Part VII Facial Muscles

15

16

Facial Nerve Innervation and Facial Palsies ................................

Adriaan O. Grobbelaar and Alex C.S. Woollard

Spastic Facial Muscle Disorders...............ccoceevieniennieniennieenennns

Juwan Park, Andrew R. Harrison, and Michael S. Lee

Part VIII. Summary and Conclusions

17

Comparison of the Craniofacial Muscles: A Unifying

HyPOthesis.........cocoooiiiiiiiiiicceeeeeee e

Linda K. McLoon and Francisco H. Andrade

Contents



Contributors

Francisco H. Andrade Department of Physiology, University of Kentucky,
Lexington, KY, USA

R.D. Andreatta Division of Communication Sciences and Disorders, University
of Kentucky, Lexington, KY, USA

Limor Avivi-Arber University of Toronto, Toronto, ON, Canada

Thomas Burkholder School of Applied Physiology, Georgia Institute of
Technology, Altanta, GA, USA

Nadine P. Connor Departments of Communicative Disorders and Surgery,
University of Wisconsin-Madison, Madison, WI, USA

Vallabh E. Das College of Optometry, University of Houston, Houston, TX, USA

L. Fry Division of Communication Sciences and Disorders, University of
Kentucky, Lexington, KY, USA

Adriaan O. Grobbelaar Institute for Plastic Surgery Research and Education,
Royal Free Hospital, London, UK

Itamar Harel Department of Biological Regulation, Weizmann Institute of
Science, Rehovot, Israel

Andrew R. Harrison Department of Ophthalmology, University of Minnesota,
Minneapolis, MN, USA

Sadie L. Hebert Departments of Ophthalmology and Neuroscience, University of
Minnesota, Minneapolis, MN, USA

Nigel Hunt UCL Eastman Dental Institute, London, UK

Michael S. Lee Department of Ophthalmology, University of Minnesota,
Minneapolis, MN, USA

vii



viii Contributors

Mark Lewis School of Sport, Exercise and Health, Loughborough University,
Loughborough, Leicestershire, UK and UCL Eastman Dental Institute, London,
UK

Zi-Jun Liu Department of Orthodontics, University of Washington, Seattle,
WA, USA

Christy L. Ludlow Department of Communication Sciences and Disorders, James
Madison University, Harrisonburg, VA, USA

Linda K. McLoon Department of Ophthalmology, University of Minnesota,
Minneapolis, MN, USA

Gregory M. Murray University of Sydney, Sydney, Australia

Juwan Park Department of Ophthalmology, University of Minnesota,
Minneapolis, MN, USA

Fatima Pedrosa Domellof Department of Ophthalmology, Umea University,
Umea, Sweden

Barry J. Sessle University of Toronto, Toronto, ON, Canada
Rishma Shah UCL Eastman Dental Institute, London, UK

Mary Snyder Shall Department of Physical Therapy, Virginia Commonwealth
University, Richmond, VA, USA

Alan Sokoloff Department of Physiology, Emory University, Atlanta, GA, USA

J.C. Stemple Division of Communication Sciences and Disorders, University of
Kentucky, Lexington, KY, USA

Eldad Tzahor Department of Biological Regulation, Weizmann Institute
of Science, Rehovot, Israel

Lisa A. Vinney Departments of Communicative Disorders and Surgery, University
of Wisconsin-Madison, Madison, WI, USA

Christy L. Willoughby Departments of Ophthalmology and Neuroscience,
University of Minnesota, Minneapolis, MN, USA

Alex C.S. Woollard Institute for Plastic Surgery Research and Education,
Royal Free Hospital, London, UK



	Craniofacial Muscles
	Contents
	Contributors


