Atlas of
STRABISMUS

GUNTER K. VON NOORDEN

Fourth edition



Atlas of
STRABISMUS

GUNTER K. VON NOORDEN, M.D.

Professor of Ophthalmology, Baylor College of Medicine;
Adjunct Professor of Neural Sciences, University of Texas,
Graduate School of Biomedical Sciences; 3
Director of Ophthalmology, Texas Children’s and

St. Luke’s Episcopal Hospitals, Houston, Texas

FOURTH EDITION

with 587 illustrations in 147 figures, 35 in color
Drawings by Robert B. Wingate, D.Sc., F.R.S.A.

The C.V. Mosby Company :

ST. LOUIS « TORONTO « LONDON 1983



L

MOSBY .

ATRADITION OF PUBLISHING EXCELLENCE

Editor: Eugenia A. Klein

Assistant editor: Jean F. Carey

Editorial assistant: Cathleen Williams

Manuscript editors: Millicent J. Schroeder, Mary C. Wright
Book design: Kay M. Kramer

Cover design: Suzanne Oberholtzer

Production: Kathleen L. Teal

FOURTH EDITION

Copyright © 1983 by The C.V. Mosby Company

All rights reserved. No part of this publication may be reproduced,
stored in a retrieval system, or transmitted, in any form or by any
means, electronic, mechanical, photocopying, recording, or otherwisc,
without prior written permission from the publisher.

Previous editions copyrighted 1967, 1973, 1977

Printed in the United States of America

The C.V. Mosby Company
11830 Westline Industrial Drive, St. Louts, Missouri 63141

Library of Congress Cataloging in Publication Data”

von Noorden, Gunter K.
Atlas of strabismus.

Rev. ed. of: von Noorden—Maumenee’s atlas of
strabismus. 3rd ed. 1977.

Includes bibliographical references and index.

1. Strabismus— Atlases. [. Title. [DNLM:
1. Strabismus—-Atlases. WW 17 V945a|
RE771.V6 1983 617.762 82-22879
ISBN 0-8016-5253-7

TSICBB 9 8 7 o 5 4 3 2 1 01/B/032



Preface
tu fourth edition

It is gratifying to witness the fourth edition of the Atlas of Strabismus
and to see it change into a more convenient format that should enhance its
value as a handy study guide and reference source. A few illustrations and tests
have been deleted because their relevance has become questionable; others
have been added or substituted to illustrate additional diagnostic steps or to
deri-.. motility disorders not considered in previous editions. -

The text has again begn revised where necessary to improve its con-

ciseness. Readers who wish to go beyond the bare essentials of strabismus

diagnosis illustrated in this atlas are encouraged to continue their studies in
Burian—von Noorden’s Binocular Vis..n and Ocular Motility: Theory and Man-
agement of Strabismus to which this atlas serves as an adjunct and introduc-
tion. , )

I am grateful to my faithful editorial assistant, Mrs. Joan Trammcll,‘
for her help with the preparation of this manuscript and to my readefs for their

criticisms and suggestions. .
) = : Gunter K. von Noorden
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Preface
to first edition

The diagnosis of strabismus, including its sensory adaptations and
motor characteristics, depends on thorough examination and correct interpre-
tation of a great number of subjective and objective tests. In recent years our
diagnostic resources have become enlarged and refined by new procedures,
and new information on the nature of sensory adaptations in strabismus has
necessitated a different interprctation of some of the older tests. Information
on this subject is scattered throughout national and world literature and can-
not easily be assembled by the ophthalmologist.

This atlas does not attempt to fill the need for a comprehensive
textbook on strabismus; rather, it illustrates and provides basic information for
the examination and diagnosis of strabismic patients in the light of present
- knowledge. It is not written for the expert but is designed primarily for the
ophthaimologist-in-training, for the practicing ophthalmologist who is con-
fronted by diagnosis of complex muscle problems only occasionally, and for
the orthoptist. '

Many diagnostic procedures to which the expert is accustomed are
not included in fhis book. We have not endeavored to be comprehensive, but
rather to include and describe only those tests that in our experience have
proved most practical, do not require elaborate equipment and extensive
space, and are frequently employed in our Motility Clinic.

It would exceed the purpose of this atlas to provide a complete list
of references pertaining to all subjects under discussion. However, a few ref-
erences have been selected for the student of strabismus who desires additional
information on the more recently introduced tests. A

.



Preface to first edition

We hope this atlas may be of assistance to our colleagues in recog-
nizing and analyzing strabismus problems, and that it will aid the understand-
ing of the basis and interpretation of the dcscrlbcd diagnostic procedures.

We are deeply indebted to Robert B. Wingate, without whosc
imaginative and artistic drawings this atlas could not have been completed. We
also wish to'express our gratitude to the Wilmer Photography Service tor their
cooperation, to David Andrews for his editorial suggestions and for pre parm;
the index, and to Patricia Bond for typing the manuscript.

N

Gunter K. von Noordqn
. A. Edward Maumenee
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Anatomy and
physiology of

extraocular muscles

ACTION OF EXTRAOCULAR MUSCLES

Under normal conditions no extraocular muscle contracts individu-
ally; mnnervational and inhibitional impulses flow simultaneously to all mus-
cles. The action of a muscle is dependent on the angle between its plane (de-
termined by the center of rotation of the globe and the centers of origin and
insertion of the muscle) and the optical axis of the eve. It follows that the action
of the muscle may vary according to the position of the globe in the orbit.



Anatomy and physiology of extraocular muscles

Horizontal rectus muscles

The muscle plane of the horizontal rectus muscles coincides with the
optical axis when the eve is in primary position. The action of the medial rectus
is one of pure adduction and the action of the lateral rectus is one of pure
abduction when the eye is in primary position. Sccondary actions of the hor-
izontal rectus muscles when the cve is in other than primary position are of less
importance clinically.

Figure 1

A Action of the medial rectus muscle (adductlon)
B Action of the laterai rectus musctle (abduction).

Vertical rectus muscles

Figure 2. Right superior rectus.

A When the eye is in primary position, the muscle plane of the superior
rectus forms an angle of 23 degrees with the optical axis. In this
position the superior rectus elevates the globe. Secondary actions
include incycloduction and adduction.

B As the eye moves into adduction, the superior rectus becomes less
of an elevator and more of an adductor and incycloductor. In 67-
degree adduction the superior rectus would become the exclusive
source of incycloduction while still having adductive power. The
position of 67 degrees is chosen for theoretical reasons only. The
eye is never adducted that far.

C In 23-degree abduction the superior rectus becomes a pure eleva-
tor. In this position the muscle plane coincides with the optical
axis.



Medial rectus
adduction

Lateral rectus
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Superior rectus
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Amtomy and physiology of extraocular muscles

3

Figure 3. Right inferior rectus.
A With the eye in pririi.iry position the inferior rectus forms an angle of
23 degrees with the optical axis. Thus the relationship between mus-
-cle plane and oeptical axis is identical to that of the superior rectus. In
primary position the inferior rectus depresses the globe. Secondary
actions include excycloduction and adduction.

B As the eye moves into adduction, the inferior rectus becomes less of
a depressor and more of an excycloductor and adductor. In 67-
degree zdduction it would become the exclusive source of excyclo-
duction and aid adduction. However, the eye is never adducted that
far. :

C In 23-degree abduction the inferior rectus becomes a pure depres-
sor. In this .position the muscle plane coincides wuth the optical
axis.
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Optical axis
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Anatomy and physiology of extraocular muscles

Oblique muscles

Figure 4. Superior oblique.

A When the eye is in primary position; the plane of the superior oblique
muscle forms an angle of 54 degrees with the optical axis. In this
position incycloduction is the principal action of the superior
oblique. Secondary actions are abduction and depression.

B When the globe is adducted 54 degrees, the optical axis coincides
with the muscle plane. In this position the muscle still acts as an
incycloductor, but its vertical action becomes more significant.

C When the globe is abducted, the superior oblique muscle acts pri-
“marily as an incycloductor and secondarily as an abductor.

T i
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