CORNEAL SURGERY, 4™ EDITION
.

http://www.us.elsevierhealth.com/product.jsp?isbn=9780323048354 &elsca1=doodys&elsca2=PDF &elsca3=Brightbill9780323048354 &elscad4=frontmatter



Commissioning Editor: Russell Gabbedy

Development Editor: Sharon Nash

Project Manager: Gemma Lawson/Emma Riley

Design: Charles Gray

[lustration Manager: Merlyn Harvey

[lustrator: Laurel Cook Lhowe

Marketing Manager(s) (UK/USA): John Canelon/William Veltre
Multimedia Producer: Fraser Johnston

http://www.us.elsevierhealth.com/product.jsp?isbn=9780323048354 &elsca1=doodys&elsca2=PDF &elsca3=Brightbill9780323048354 &elscad4=frontmatter



CORNEAL SURGERY

THEORY, TECHNIQUE AND TISSUE

FOURTH EDITION

Lead Editor
Frederick S. Brightbill mp

Clinical Professor

Department of Ophthalmology and Visual Sciences
University of Wisconsin School of Medicine and Public Health
Madison, Wisconsin

Partner

Brightbill/Ericson Eye Associates

Rockford, lllinois

Co-editors Charles N. J. McGhee mB Bsc(Hons)
Peter J. McDonnell mp PhD FRCS FRCOpth FRANZCO FRSA

Director Maurice Paykel Professor and Chair of

William Holland Wilmer Professor of Ophthalmology

Ophthalmology Department of Ophthalmology and Visual Sciences

ELSEVIER

http://www.us.elsevierhealth.com/product.jsp?isbn=9780323048354 &elsca1=doodys&elsca2=PDF &elsca3=Brightbill9780323048354 &elscad4=frontmatter

Wilmer Eye Institute
Johns Hopkins University
Baltimore, Maryland

Ayad A. Farjo mp
Director

Brighton Vision Center
Brighton, Michigan
Assistant Clinical Professor

Department of Ophthalmology and Visual Sciences

University of Wisconsin Hospital and Clinics

University of Auckland
Auckland, New Zealand

Director, New Zealand National Eye Centre

Olivia N. Serdarevic mp

Professor of Ophthalmology

University of Paris VI

Paris, France

Cornell University Weill Medical College
New York Presbyterian Medical Center
Lenox Hill Hospital

Beth Israel Medical Center

New York, New York

lllustrated by

Laurel Cook Lhowe



MOSBY

ELSEVIER

MOSBY is an imprint of Elsevier Inc.
© 2009, Elsevier Inc. All rights reserved.

First edition 1986
Second edition 1993
Third edition 1999

No part of this publication may be reproduced or transmitted in any form or by any means, electronic
or mechanical, including photocopying, recording, or any information storage and retrieval system,
without permission in writing from the publisher. Permissions may be sought directly from Elsevier’s Rights
Department: phone: (+1) 215 239 3804 (US) or (+44) 1865 843830 (UK); fax: (+44) 1865 853333; e-mail:
healthpermissions@elsevier.com. You may also complete your request on-line via the Elsevier website at
http://www.elsevier.com/permissions.

ISBN-13: 978-0-323-04835-4

British Library Cataloguing in Publication Data
A catalogue record for this book is available from the British Library

Library of Congress Cataloging in Publication Data
A catalog record for this book is available from the Library of Congress

Notice
Medical knowledge is constantly changing. Standard safety precautions must be followed, but as new
research and clinical experience broaden our knowledge, changes in treatment and drug therapy may
become necessary or appropriate. Readers are advised to check the most current product information
provided by the manufacturer of each drug to be administered to verify the recommended dose, the
method and duration of administration, and contraindications. It is the responsibility of the practitioner,
relying on experience and knowledge of the patient, to determine dosages and the best treatment for
each individual patient. Neither the Publisher nor the author assume any liability for any injury and/or
damage to persons or property arising from this publication.

The Publisher

Working together to grow
libraries in developing countries

www.elsevier.com | www.bookaid.org | www.sabre.org

ELSEVIER BOOKAID o hre Foundation

Printed in China
Last digit is the print number: 9 8 7 6 5 4 3 2 1

http://www.us.elsevierhealth.com/product.jsp?isbn=9780323048354 &elsca1=doodys&elsca2=PDF &elsca3=Brightbill9780323048354 &elscad4=frontmatter



CONTENTS

Preface. . .. .. Xi
List of Contributors. ... ... ..o xiii
Acknowledgments ... ... .. XXi
Dedication . ... e XXiii

Part 1: Introduction to Corneal Function and Surgery

1. History of Corneal Transplantation . ................ 1
Peter R. Laibson

Section 1: Ocular Surface Maintenance

2. Eyelid Malpositions: Entropion, Ectropion,
and Trichiasis .. ... 9
Jeremy Van Buren, Cat Nguyen Burkat

3. Conjunctivaand Tear Film. .. .................... 17
llya M. Leyngold, Roy S. Chuck

4. Corneal Epithelium and Stem Cells. . .............. 25

Murat Dogru, Min Chen, Shigeto Shimmura, Kazuo Tsubota

Section 2: Corneal Stroma

5. Shape, Structure, and Biomechanical Properties . . . . . 33

Pierre Fournié, Gabriel M. Gordon, Dolena R. Ledee,
Cynthia J. Roberts, M. Elizabeth Fini

6. Stromal Wound Healing . . ...................... 45

Trevor Sherwin, Colin R. Green

7. Corneal Endothelium: Structure and Function
inHealth and Disease. . . ....................... 57
Daniel G. Dawson, Dayle H. Geroski, Henry F. Edelhauser

Part 2: Testing and Measuring Corneal Function

8. The Keratometer in the Diagnosis of
Corneal DisSease . . oo oo 71
Peter C. Donshik, William Ehlers

9. Corneal Structure and Function: Placido-based
Corneal Topography . ... ..o 75

Stephen D. Klyce, Tetsuro Oshika
10.  Corneal Tomography and Anterior Chamber Imaging . . 83
Catherine E. Wheeldon, Charles N.J. McGhee

11.  Confocal Microscopy of the Cornea. .............. 95
Matthew Giegengack, William D. Mathers

http://www.us.elsevierhealth.com/product.jsp?isbn=9780323048354&elscal=doodys&elsca2=PDF &elsca3=Brightbill9780323048354&elscad=frontmatterV

12. Specular MICrOSCOPY .+« v v v v v e i 105
Ronald A. Laing
13.  Tonometry and Biomechanical Analysis ........... 117

Mujtaba A. Qazi, Eric Y. Yoon, Jay S. Pepose

Part 3: Ocular Surface Surgery and Reconstruction

14.  Anesthesia for Corneal Surgery. . ................ 125
Jerry G. Ford, John W. Reed
15.  Corneal and Conjunctival Foreign Bodies . ... ... ... 133

Marc R. Criden, Steven E. Katz, Richard G. Lembach

16.  Conjunctival and Corneal Cultures, Resections
and Biopsies. . ... 139
Sarah M. Nehls, Neal P. Barney

17. Epithelial Debridement and Superficial
Keratectomy . . ... 145
Tina C. Lucas-Glass, Christopher J. Rapuano

18. Corneal Micropuncture in Recurrent Erosion
Syndromes . . ... 151
Roy Scott Rubinfeld

Section 1: Phototherapeutic Keratectomy

19. Phototherapeutic Keratectomy: Indications,
Contraindications, and Preoperative Evaluation. . . . . . 161
Liane M. Clamen, Waleed Mahran, Dimitri T. Azar

20. Phototherapeutic Keratectomy: Operative
Techniques and Complications . . . ............... 173
Timothy B. Cavanaugh

Section 2: Ocular Surface Reconstruction

21. Pterygium .. ... 187
Christopher Y. Chow, Steven P. Dunn, David G. Heidemann
22. Tissue Adhesives .. ... 199

Erich H.P. Braun

23. Conjunctival Flaps and Amniotic Membrane
Transplantation . . .......... ... .. . ... .. ... 207
Christopher I. Zoumalan, Glenn C. Cockerham,

C. Stephen Foster
24.  Central Corneal Thinning and Perforation . ... ... ... 217

Stephen P. Ginsberg, Frederick S. Brightbill and
Tracy L. Aigner



25.
26.
27.

(@)

o

=]

z 28.

=1

7

Peripheral Corneal Disease with Thinning.......... 229
Yuri S. Oleynikov, Tania M. Onclinx, Ella G. Faktorovich,

Bartly J. Mondino

Epithelial Transplantation for the Management

of Severe Ocular Surface Disease. . .............. 241

Ali R. Djalilian, Hormuz P. Wadia, Siamak Balali,
Nariman Nassiri, Edward Holland

Autologous Conjunctival and Scleral Grafts . ....... 253
David W. Vastine
Surgery of Limbal Dermoids . . . ................. 261

David B. Glasser

Section 3: Corneal Protective Procedures

29.

Tarsorrhaphy and Lacrimal Occlusion. . ........... 265
Alon Kahana, Mark J. Lucarelli

Part 4: Techniques in Corneal Transplantation

Section 1: Preoperative Considerations

30.

31.

32.

33.

34.

35.

36.

37.

Aphakic and Pseudophakic eyes . ............... 273
Alan Sugar

Herpetic Eye Disease: Ocular Herpes Simplex

and Herpes Zoster . ......... ... ... ... . ... ..., 277
Jeffrey Day Lanier

Preoperative Tests and Evaluations. . ............. 285

Robert E. Brass, Frederick S. Brightbill
Gross and Slit-Lamp Examination of the

Donor Bye. . ... 293
William J. Reinhart
Tissue Typing and Matching . .. ................. 301

Bonnie C. Weston

Corneal Trephines, Cutting Blocks, and

Artificial Anterior Chambers. . ................... 305
Thomas John

Viscoelastic Materials .. ....................... 313
Matthew J. Thompson

Sutures and Suturing Technique . .. .............. 323

David H. Haight

Section 2: Anterior Lamellar Keratoplasty

38.

39.

40.

Indications and Contraindications for Anterior
Lamellar Keratoplasty .. ........ .. ... .. ... ... 337
Sanjay V. Patel, H. Kaz Soong

Epikeratoplasty . . . ....... ... . 343
Ayad A. Farjo, Michael D. Wagoner
Deep Anterior Lamellar Keratoplasty. . ............ 353

Sheraz M. Daya, Samer Hamada

Section 3: Penetrating Keratoplasty

41.

42,

43.

Indications and Contraindications of Penetrating

Keratoplasty . ....... ... . 365
John E. Sutphin
Phakic Penetrating Keratoplasty . . . .............. 379

Joel Sugar, Satya Reddy

Combined Keratoplasty and Lens Removal:
The Triple Procedure. . . ... oot 383

Matthew J. Thompson, Timothy B. Cavanaugh

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Pseudophakic and Aphakic Penetrating

Keratoplasty . ....... ... .. .
Richard L. Abbott, Maria D. Bernal

Anterior Chamber-Type Intraocular Lens
Replacement during Penetrating Keratoplasty

for Pseudophakic Bullous Keratopathy . .. .........
Terrence J. Doherty, Jonathan H. Lass

Lens Replacement in Pseudophakic Bullous
Keratopathy: Iris-Sutured Posterior

Chamber Lenses. ... ... i
W. Stanley Muenziler

Intraocular Lens Replacement in Pseudophakic
Bullous Keratopathy: Scleral-Fixated Type .........
Thomas D. Lindquist

Regrafting. . ...
Linda Rose, John D. Gottsch, Frank M. Jakobs, Walter J. Stark

Pediatric Keratoplasty . . .......................
Gerald W. Zaidman

Therapeutic Penetrating Keratoplasty . . ...........
Prashant Garg, Gullapalli N. Rao

Intraoperative Complications of Penetrating

Keratoplasty .. ...
Jason S. Rothman, Juan Carlos Abad, Ernest W. Kornmehl
Penetrating Corneal Transplantation: Early
Postoperative Management ....................
Jeremy E. Levenson

Post Keratoplasty Infections . ...................
Namrata Sharma, Gaurav Prakash, Rasik B. Vajpayee
Glaucoma . . ...
Catherine Newton, Linda L. Burk

Suture Removal .......... ... ... ... ... . ..
Frederick S. Brightbill, Edward L. Shaw

Astigmatism Preoperative and Operative Factors . . . .
Sheraz M. Daya, Marcela Espinosa-Lagana

Contact Lens Fitting after Penetrating Keratoplasty . .
Christine W. Sindt

Control of Postkeratoplasty Astigmatism. . .........
Woodford S. Van Meter

Refractive Surgery Following Penetrating
Keratoplasty .. ...
Renée Solomon, Eric D. Donnenfeld

LASIK and Surface Ablation . ...................
Eric D. Donnenfeld, Steven I. Rosenfeld, Renée Solomon
Rejection: Clinical Forms, Diagnosis and Treatment . .
Matthew A. Dahlgren, Jay H. Krachmer
Immunosuppression in High-Risk Keratoplasty . . . . ..

Ali R. Djalilian, Nariman Nassiri, Janet A. Lee,
Edward J. Holland

Outcomes of Penetrating Keratoplasty . . ..........
Douglas J. Coster, Keryn A. Williams

Section 4: Endothelial Keratoplasty

64.

65.

Surgical Technique for DSAEK—Descemet’s
Stripping Automated Endothelial Keratoplasty . ... ..
Mark S. Gorovoy

Posterior Lamellar Keratoplasty and Deep Lamellar
Endothelial Keratoplasty ... ....................
Neda Shamie, Edwin S. Chen, Mark A. Terry

Vihttp://www.us.elsevierhealth.com/product.jsp?isbn=9780323048354&e|sca1 =doodys&elsca2=PDF&elsca3=Brightbill9780323048354 &elsca4=frontmatter



66. Descemet’s Stripping with Endothelial

Keratoplasty . ....... ... ... .. . . . ..

Marianne O. Price, Francis W. Price

67. Microkeratome-Assisted Posterior Lamellar

Keratoplasty . ........ ... i

Suy Anne R. Martins, Guillermo E. Noguera, Ashley Behrens
68. Descemet’s Stripping Automated Endothelial

Keratoplasty: Avoiding Compliations. . ...........

James Rowsey, Jason A. Evangelista, John Williams,
Bradley D. Fouraker

69. The Future of Keratoplasty . ...................

Omar Ahmad, Shahzad Mian, Alan Sugar

Part 5: Special Situations in Corneal Surgery

Section 1: Trauma and Anterior Segment Neoplasms

70. Chemical InjuriesoftheEye .. .................

Roswell R. Pfister, Daryl A. Pfister

71. Corneal and Scleral Ruptures and Lacerations. . . ..

Constance A. Cox, William J. Dupps, Jr., Geoffrey J. Brent,
David M. Meisler

72. Epithelial Downgrowth, Pearl Tumors and Fibrous

Ingrowth ... ... o

Albert S. Jun, Elizabeth C. L. Vito, Julia A. Haller,
Walter J. Stark

73.  Traumatic Cataract, Vitreous Prolapse and

LooseZonules . ........ .. ...

Michael L. Nordlund, Robert Cionni

74. Iris Biopsies and Iridocyclectomy .. .............

Samir G. Farah

75. Iris Reconstructive and Restorative Procedures . . . .

Andrea C. Kara-Jose, Marian S. Macsai

76. Conjunctival and Corneal Tumors .. . .............

Amol D. Kulkarni, Heather A. D. Potter,
Thomas J. Liesegang, Daniel M. Albert

Section 2: Keratoprostheses, Synthetic and
Bioengineered Corneas

77.  Temporary Keratoprosthesis . . .................

Elmer Y. Tu, Joel Sugar

78. Permanent Keratoprostheses . .. ...............

Kaevalin Lekhanont, Vasudha Panday,
Esen Karamursel Akpek

79. The Boston Keratoprosthesis . . ................

Stephen G. Waller, Claes H. Dohlman

Part 6: Surgical correction of Refractive Errors

Section 1: Principles of Refractive Surgery
80. Classification and Terminology of

Refractive Surgery. . . ... ..

George O. Waring

81. Principles of Biomechanics in Refractive Surgery . . . .

William J. Dupps, Jr.
82. Preoperative Evaluation of the Refractive

Surgical Patient. . . ........ ... .

Marjan Farid, Roger F. Steinert

83.

Interpreting Corneal Topography, Tomography
and Wavefront Analysis. . ...................... 725
Carole A. Cooke, Charles N.J. McGhee

Section 2: Incisional Keratotomy

84.

85.

86.

87.

Lessons from Radial Keratotomy . ............... 739
Mitul R. Vakharia

Astigmatic Keratotomy and Peripheral

Corneal Relaxing Incisions .. ................... 749
David R. Hardten, Daniel H. Chang
Conductive Keratoplasty . . ..................... 761

Richard L. Lindstrom, H.L. Rick Milne,
Michael Gordon

The Intrastromal Corneal Ring. . ................. 771
Steven M. Verity, David J. Schanzlin

Section 3: Eximer Laser Ablations Principles
and Ablation Profiles

88.

89.

90.

1.

92.

93.

94.

95.

96.

97.

Myopia, Hyperopia and Astigmatism. ............. 777
Daniel G. Dawson, Fabrice Manns, Yunhee Lee

Comparison of Lasers for Excimer Laser

Vision Correction. .. ....... ... 789
David R. Hardten, Scott G. Hauswirth

Tracking and Registration . . .................... 797
Natasha L. Herz, Li Wang, Douglas D. Koch

Building a Personalized Lasik-Laser Vision

Correction Nomogram .. ... ... 807
John F. Doane, Randolph T. Jackson

Surface Ablation: Techniques and Postoperative
Management. . ... .. 811
Leejee H. Suh, Ashley Behrens, Peter J. McDonnell

Outcomes and Complications of Surface

Ablation. . .. ... 821
Tatsuya Onguchi, Dimitri T. Azar
LASIK Complications . ......... ... ... .. ... .. 827

Louis E. Probst

Comparative Analysis of Mechanical and
Laser Microkeratomes. . .. ........ .. .. 851
John F. Doane, Randolph T. Jackson, Stephen G. Slade

Femtosecond Laser-Assisted Corneal

SUIgEIY . oo 861
Qais A. Farjo, Ayad A. Farjo
Eximer Laser Enhancements. . .................. 871

Frederick S. Brightbill

Section 4: Intraocular Lenses

98.

99.

100.

101.

Intraocular Lens Calculation . ................... 875
Kenneth J. Hoffer

Anterior Chamber Phakic Intraocular Lens .. ... .. .. 897
James Lee, Lisa Herrygers

Phakic Posterior Chamber Lens (pPIOL). .. ........ 903

Michael A. Lawless, Christopher Hodge

Multifocal, Pseudo-Accommodative and

Accommodative Intraocular Lenses . ............. 913
Jesse Chew, Lliliana Werner, Randall J. Olson

S1UL1U0D

http://www.us.elsevierhealth.com/product.jsp?isbn=9780323048354&elsca =doodys&elsca2=PDF&eIsca3=BrightbiII9780323048354&eIsca4=frontmatterVii



This page intentionally left blank

http://www.us.elsevierhealth.com/product.jsp?isbn=9780323048354 &elsca1=doodys&elsca2=PDF &elsca3=Brightbill9780323048354 &elscad4=frontmatter



DVD TABLE OF CONTENTS

Part 2: Testing and Measuring Corneal Function
Chapter 13, Tonometry and Biomechanical Analysis, Mujtaba A.
Qazi, Eric Y. Yoon, Jay Pepose

1. Ocular response analyzer
2. PASCAL dynamic contour tonometer

Part 3: Ocular Surface Surgery and Reconstruction

Chapter 18, Corneal Micropuncture in Recurrent Erosion
Syndromes, Roy Scott Rubinfeld

1. Corneal Micropuncture in Recurrent Erosion Syndromes
Chapter 19, Indications, Contraindications, and Preoperative
Evaluation, Liane M. Clamen, Waleed Mahran, Dimitri Azar

1. Indications, Contraindications, and Preoperative Evaluation

Chapter 21, Pterygium, Christopher Y. Chow, Steven P. Dunn, David
G. Heidemann

1. Pterygium

Chapter 22, Tissue Adhesives, Erich H.P. Braun
1. Tissue Adhesives

Part 4: Techniques in Corneal Transplantation

Chapter 42, Phakic Keratoplasty, Joel Sugar, Satya Reddy
1. Phakic Keratoplasty

Chapter 49, Pediatric Keratoplasty, Gerald W. Zaidman
1. Pediatric Keratoplasty

Chapter 50, Therapeutic Penetrating Keratoplasty, Prashant
Garg, Gullapalli N. Rao

1. Therapeutic Penetrating Keratoplasty

Chapter 57, Contact Lens Fitting, Christine Sindt

1. Contact Lens Fitting
Chapter 59, Refractive Surgery Following Penetrating Keratoplasty,
Renée Solomon, Eric D. Donnenfeld

1. Refractive Surgery Following Penetrating
Keratoplasty

Chapter 64, Surgical Technique for DSAEK—Descemet Stripping
Automated Endothelial Keratoplasty,
Mark S. Gorovoy

1. Surgical Technique for DSAEK
2. Descemet’s Stripping with Endothelial Keratoplasty
Part 5: Special Situations in Corneal Surgery

Chapter 72, Epithelial Downgrowth, Pearl Tumors and Fibrous
Ingrowth, Albert S. Jun, Elizabeth C. L. Vito, Julia A. Haller,
Walter J. Stark

1. Epithelial Downgrowth, Pearl Tumors and Fibrous Ingrowth

Chapter 73, Traumatic Cataract, Vitreous Prolapse and Loose
Zonules, Michael L. Nordlund, Robert Cionni

1. Traumatic Cataract, Vitreous Prolapse and Loose Zonules
Chapter 77, Temporary Keratoprosthesis, Elmer Y. Tu,
Joel Sugar

1. Temporary Keratoprosthesis
Chapter 78, Permanent Keratoprostheses, Kaevalin Lekhanont,
Vasudha Panday, Esen Karamursel Akpek

1. Permanent Keratoprostheses
Chapter 79, The Boston Keratoprosthesis, Stephen G. Waller, Claes
H. Dohlman

1. The Boston Keratoprosthesis

Part 6: Surgical Correction of Refractive Errors
Chapter 85, Astigmatic Keratotomy and Peripheral Corneal Relaxing
Incisions, David R. Hardten, Daniel H. Chang
1. Astigmatic Keratotomy and Peripheral Corneal Relaxing
Incisions

Chapter 86, Conductive Keratoplasty, Richard L. Lindstrom, H.L.
Rick Milne, Michael Gordon

1. Conductive Keratoplasty

Chapter 89, Comparison of Lasers for Excimer Laser Vision
Correction, David R. Hardten, Scott G. Hauswirth

1. Comparison of Lasers for Excimer Laser Vision Correction

Chapter 95, Comparative Analysis of Mechanical and Laser
Microkeratomes, John F. Doane, Randolph T. Jackson, Stephen G.
Slade

1. Mechanical Microkeratomes versus Laser Keratomes

Chapter 96, Femtosecond Laser-Assisted Corneal Surgery, Qais A.
Farjo, Ayad A. Farjo
1. Femtosecond laser-based flap creation with the LASIK
procedure

2. Opaque bubble layer formation during femtosecond laser flap
creation

3. Femtosecond laser-based flap creation and LASIK with
previous radial keratotomy

4. Femtosecond laser-assisted insertion of intracorneal ring
segments

5. Femtosecond laser-assisted anterior lamellar keratoplasty

6. Broken suction during femtosecond laser-based flap creation
Chapter 97, Eximer Laser Enhancements, Frederick S. Brightbill

1. Eximer Laser Enhancements
Chapter 100, Phakic Posterior Chamber Lens (pPIOL), Michael A.
Lawless, Christopher Hodge

1. Phakic Posterior Chamber Lens (pPIOL)

http://www.us.elsevierhealth.com/product.jsp?isbn=9780323048354&elsca =doodys&elsca2=PDF&eIsca3=Brightbi||9780323048354&eIsca4=frontmatterix



This page intentionally left blank

http://www.us.elsevierhealth.com/product.jsp?isbn=9780323048354 &elsca1=doodys&elsca2=PDF &elsca3=Brightbill9780323048354 &elscad4=frontmatter



PREFACE

The ‘face’ and ‘faces’ of this Fourth Edition text for 2008 have changed as the reader will note
immediately on viewing our front cover. In the hope of appealing to a broader international
readership, we are joined by Olivia Serdarevic (Paris and New York) and Charles McGhee (Auck-
land, New Zealand). Peter McDonnell (Baltimore) and Ayad Farjo (Ann Arbor) complement our
editorship, which seemed an increasingly daunting task involving three continents and our book
publisher across the Atlantic. Add in the mix of an older editor (FSB) trying to keep up with the
world of multiple contributors, frequently changing e-mail addresses, along with on-line manu-
script corrections, and the task seemed overwhelming.

This book arose 22 years ago from an Eye Bank Association of America meeting in San Diego
when keratoplasty began to flourish and eye banks created more stringent standards and were
led by fellowship-trained corneal surgeons. We trained and were mentored by outstanding corneal
surgeons and influenced directly by the likes of Dohlman, Kaufman, Laibson, Fine, Peyton, Polack,
Troutman, Maumenee, Castroviejo and indirectly by Paufique and Rycroft among others.

The publication of Krachmer, Mannis and Holland’s first and second editions of Cornea stands
as a monument to absolutely the best of our current generation of corneal specialists with
much to tell us about both the medical and surgical aspects of the diagnosis and treatment of
corneal disease. Our mutual publishing company Elsevier suggested that this text should accen-
tuate the surgical aspects of the cornea, and we have achieved this. In doing so we have strived
to retain appropriate research chapters which aide our understanding of corneal anatomy and

physiology.

This Fourth Edition again utilizes marvelous additional illustrations of Laurel Cook Lhowe to
emphasize surgical technique and there is a return to color figures throughout the text. The
refractive surgery portion of Cornea Surgery has been extensively revised and lengthened with
Section Four reviewing ‘Endothelial keratoplasty’ and Part Six providing in-depth coverage of
‘Surgical Correction of Refractive Errors’. The reader will note the retention of previous edition
upgraded chapters such as ‘Penetrating Keratoplasty’ but the loss of all but one eye-banking
chapter. Eye banks under the direction of the Eye Bank Association of America in fact have not
disappeared—to the contrary we use them more than ever as they take on additional roles such
as processing tissue for lamellar keratoplasty.

So as to not forget the lessons of the past; Peter Laibson, both in his lecture in Chicago two years
ago, and in Chapter One of this text, has provided historical perspective on modern day corneal

surgery.
Frederick S. Brightbill, MD

Madison, Wisconsin, U.S.A.
July, 2008
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Elsevier DVD-ROM license agreement

PLEASE READ THE FOLLOWING AGREEMENT CAREFULLY BEFORE USING THIS
DVD-ROM PRODUCT. THIS DVD-ROM PRODUCT IS LICENSED UNDER THE
TERMS CONTAINED IN THIS DVD-ROM LICENSE AGREEMENT (“Agreement”).
BY USING THIS DVD-ROM PRODUCT, YOU, AN INDIVIDUAL OR ENTITY INCLUD-
ING EMPLOYEES, AGENTS AND REPRESENTATIVES (“You” or “Your”),
ACKNOWLEDGE THAT YOU HAVE READ THIS AGREEMENT, THAT YOU UNDER-
STAND IT, AND THAT YOU AGREE TO BE BOUND BY THE TERMS AND CONDI-
TIONS OF THIS AGREEMENT. ELSEVIER INC. (“Elsevier”) EXPRESSLY DOES NOT
AGREE TO LICENSE THIS DVD-ROM PRODUCT TO YOU UNLESS YOU ASSENT
TO THIS AGREEMENT. IF YOU DO NOT AGREE WITH ANY OF THE FOLLOWING
TERMS, YOU MAY, WITHIN THIRTY (30) DAYS AFTER YOUR RECEIPT OF THIS
DVD-ROM PRODUCT RETURN THE UNUSED, PIN NUMBER PROTECTED, DVD-
ROM PRODUCT, ALL ACCOMPANYING DOCUMENTATION TO ELSEVIER FOR A
FULL REFUND.

DEFINITIONS As used in this Agreement, these terms shall have the following
meanings:

“Proprietary Material” means the valuable and proprietary information content
of this DVD-ROM Product including all indexes and graphic materials and soft-
ware used to access, index, search and retrieve the information content from this
DVD-ROM Product developed or licensed by Elsevier and/or its affiliates, suppli-
ers and licensors.

“DVD-ROM Product” means the copy of the Proprietary Material and any other
material delivered on DVD-ROM and any other human-readable or machine-
readable materials enclosed with this Agreement, including without limitation
documentation relating to the same.

OWNERSHIP This DVD-ROM Product has been supplied by and is proprietary to
Elsevier and/or its affiliates, suppliers and licensors. The copyright in the DVD-
ROM Product belongs to Elsevier and/or its affiliates, suppliers and licensors and
is protected by the national and state copyright, trademark, trade secret and other
intellectual property laws of the United States and international treaty provisions,
including without limitation the Universal Copyright Convention and the Berne
Copyright Convention. You have no ownership rights in this DVD-ROM Product.
Except as expressly set forth herein, no part of this DVD-ROM Product, including
without limitation the Proprietary Material, may be modified, copied or distrib-
uted in hardcopy or machine-readable form without prior written consent from
Elsevier. All rights not expressly granted to You herein are expressly reserved.
Any other use of this DVD-ROM Product by any person or entity is strictly pro-
hibited and a violation of this Agreement.

SCOPE OF RIGHTS LICENSED (PERMITTED USES) Elsevier is granting to You a
limited, non-exclusive, non-transferable license to use this DVD-ROM Product in
accordance with the terms of this Agreement. You may use or provide access to
this DVD-ROM Product on a single computer or terminal physically located at
Your premises and in a secure network or move this DVD-ROM Product to and
use it on another single computer or terminal at the same location for personal
use only, but under no circumstances may You use or provide access to any part
or parts of this DVD-ROM Product on more than one computer or terminal
simultaneously.

You shall not (a) copy, download, or otherwise reproduce the DVD-ROM Product
in any medium, including, without limitation, online transmissions, local area
networks, wide area networks, intranets, extranets and the Internet, or in any
way, in whole or in part, except for printing out or downloading nonsubstantial
portions of the text and images in the DVD-ROM Product for Your own personal
use; (b) alter, modify, or adapt the DVD-ROM Product, including but not limited
to decompiling, disassembling, reverse engineering, or creating derivative works,
without the prior written approval of Elsevier; (c) sell, license or otherwise dis-
tribute to third parties the DVD-ROM Product or any part or parts thereof; or (d)
alter, remove, obscure or obstruct the display of any copyright, trademark or
other proprietary notice on or in the DVD-ROM Product or on any printout or
download of portions of the Proprietary Materials.

RESTRICTIONS ON TRANSFER This License is personal to You, and neither Your
rights hereunder nor the tangible embodiments of this DVD-ROM Product, includ-
ing without limitation the Proprietary Material, may be sold, assigned, transferred
or sublicensed to any other person, including without limitation by operation of
law, without the prior written consent of Elsevier. Any purported sale, assignment,
transfer or sublicense without the prior written consent of Elsevier will be void
and will automatically terminate the License granted hereunder.

TERM This Agreement will remain in effect until terminated pursuant to the terms
of this Agreement. You may terminate this Agreement at any time by removing

from Your system and destroying the DVD-ROM Product. Unauthorized copying
of the DVD-ROM Product, including without limitation, the Proprietary Material
and documentation, or otherwise failing to comply with the terms and conditions
of this Agreement shall result in automatic termination of this license and will
make available to Elsevier legal remedies. Upon termination of this Agreement,
the license granted herein will terminate and You must immediately destroy the
DVD-ROM Product and accompanying documentation. All provisions relating to
proprietary rights shall survive termination of this Agreement.

LIMITED WARRANTY AND LIMITATION OF LIABILITY NEITHER ELSEVIER NOR
ITS LICENSORS REPRESENT OR WARRANT THAT THE DVD-ROM PRODUCT
WILL MEET YOUR REQUIREMENTS OR THAT ITS OPERATION WILL BE UNIN-
TERRUPTED OR ERROR-FREE. WE EXCLUDE AND EXPRESSLY DISCLAIM ALL
EXPRESS AND IMPLIED WARRANTIES NOT STATED HEREIN, INCLUDING THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE. IN ADDITION, NEITHER ELSEVIER NOR ITS LICENSORS MAKE
ANY REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED,
REGARDING THE PERFORMANCE OF YOUR NETWORK OR COMPUTER SYSTEM
WHEN USED IN CONJUNCTION WITH THE DVD-ROM PRODUCT. WE SHALL NOT
BE LIABLE FOR ANY DAMAGE OR LOSS OF ANY KIND ARISING OUT OF OR
RESULTING FROM YOUR POSSESSION OR USE OF THE SOFTWARE PRODUCT
CAUSED BY ERRORS OR OMISSIONS, DATA LOSS OR CORRUPTION, ERRORS
OR OMISSIONS IN THE PROPRIETARY MATERIAL, REGARDLESS OF WHETHER
SUCH LIABILITY IS BASED IN TORT, CONTRACT OR OTHERWISE AND INCLUD-
ING, BUT NOT LIMITED TO, ACTUAL, SPECIAL, INDIRECT, INCIDENTAL OR
CONSEQUENTIAL DAMAGES. IF THE FOREGOING LIMITATION IS HELD TO BE
UNENFORCEABLE, OUR MAXIMUM LIABILITY TO YOU SHALL NOT EXCEED
THE AMOUNT OF THE LICENSE FEE PAID BY YOU FOR THE SOFTWARE
PRODUCT. THE REMEDIES AVAILABLE TO YOU AGAINST US AND THE LICEN-
SORS OF MATERIALS INCLUDED IN THE SOFTWARE PRODUCT ARE
EXCLUSIVE.

If this DVD-ROM Product is defective, Elsevier will replace it at no charge if the
defective DVD-ROM Product is returned to Elsevier within sixty (60) days (or the
greatest period allowable by applicable law) from the date of shipment.

Elsevier warrants that the software embodied in this DVD-ROM Product will
perform in substantial compliance with the documentation supplied in this DVD-
ROM Product. If You report a significant defect in performance in writing to
Elsevier, and Elsevier is not able to correct same within sixty (60) days after its
receipt of Your notification, You may return this DVD-ROM Product, including
all copies and documentation, to Elsevier and Elsevier will refund Your money.

YOU UNDERSTAND THAT, EXCEPT FOR THE 60-DAY LIMITED WARRANTY
RECITED ABOVE, ELSEVIER, ITS AFFILIATES, LICENSORS, SUPPLIERS AND
AGENTS, MAKE NO WARRANTIES, EXPRESSED OR IMPLIED, WITH RESPECT
TO THE DVD-ROM PRODUCT, INCLUDING, WITHOUT LIMITATION THE PROPRI-
ETARY MATERIAL, AND SPECIFICALLY DISCLAIM ANY WARRANTY OF MER-
CHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

If the information provided on this DVD-ROM Product contains medical or health
sciences information, it is intended for professional use within the medical field.
Information about medical treatment or drug dosages is intended strictly for
professional use, and because of rapid advances in the medical sciences, inde-
pendent verification of diagnosis and drug dosages should be made.

IN NO EVENT WILL ELSEVIER, ITS AFFILIATES, LICENSORS, SUPPLIERS OR
AGENTS, BE LIABLE TO YOU FOR ANY DAMAGES, INCLUDING, WITHOUT
LIMITATION, ANY LOST PROFITS, LOST SAVINGS OR OTHER INCIDENTAL OR
CONSEQUENTIAL DAMAGES, ARISING OUT OF YOUR USE OR INABILITY TO
USE THE DVD-ROM PRODUCT REGARDLESS OF WHETHER SUCH DAMAGES
ARE FORESEEABLE OR WHETHER SUCH DAMAGES ARE DEEMED TO RESULT
FROM THE FAILURE OR INADEQUACY OF ANY EXCLUSIVE OR OTHER
REMEDY.

U.S. GOVERNMENT RESTRICTED RIGHTS The DVD-ROM Product and documen-
tation are provided with restricted rights. Use, duplication or disclosure by the
U.S. Government is subject to restrictions as set forth in subparagraphs (a)
through (d) of the Commercial Computer Restricted Rights clause at FAR 52.22719
or in subparagraph (c)(1)(ii) of the Rights in Technical Data and Computer Soft-
ware clause at DFARS 252.2277013, or at 252.2117015, as applicable. Contrac-
tor/Manufacturer is Elsevier Inc., 360 Park Avenue South, New York, NY 10010
USA.

GOVERNING LAW This Agreement shall be governed by the laws of the State of
New York, USA. In any dispute arising out of this Agreement, You and Elsevier
each consent to the exclusive personal jurisdiction and venue in the state and
federal courts within New York County, New York, USA.
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