


Essentials of 
CATARAC  
SURGERY

Second Edition





Edited by

Bonnie An Henderson, MD 
Ophthalmic Consultants of Boston

Tuft s University School of Medicine

Boston, Massachusetts 

Associate Editors

Roberto Pineda II, MD

Massachusetts Eye and Ear Infi rmary

Harvard Medical School

Boston, Massachusetts

Sherleen H. Chen, MD, FACS

Massachusetts Eye and Ear Infi rmary

Harvard Medical School

Boston, Massachusetts

Essentials of 
CATARAC  
SURGERY

Second Edition



ISBN: 978-1-61711-067-2

Copyright © 2014 by SLACK Incorporated

All rights reserved. No part of this book may be reproduced, stored in a retrieval system or 

transmitted in any form or by any means, electronic, mechanical, photocopying, recording 

or otherwise, without written permission from the publisher, except for brief quotations 

embodied in critical articles and reviews.

The procedures and practices described in this publication should be implemented in a 

manner consistent with the professional standards set for the circumstances that apply in 

each specific situation. Every effort has been made to confirm the accuracy of the informa-

tion presented and to correctly relate generally accepted practices. The authors, editors, and 

publisher cannot accept responsibility for errors or exclusions or for the outcome of the 

material presented herein. There is no expressed or implied warranty of this book or infor-

mation imparted by it. Care has been taken to ensure that drug selection and dosages are in 

accordance with currently accepted/recommended practice. Off-label uses of drugs may be 

discussed. Due to continuing research, changes in government policy and regulations, and 

various effects of drug reactions and interactions, it is recommended that the reader care-

fully review all materials and literature provided for each drug, especially those that are new 

or not frequently used. Some drugs or devices in this publication have clearance for use in a 

restricted research setting by the Food and Drug and Administration or FDA. Each profes-

sional should determine the FDA status of any drug or device prior to use in their practice. 

Any review or mention of specific companies or products is not intended as an endorsement 

by the author or publisher.

SLACK Incorporated uses a review process to evaluate submitted material. Prior to publica-

tion, educators or clinicians provide important feedback on the content that we publish. We 

welcome feedback on this work.

Published by: SLACK Incorporated

  6900 Grove Road

  Thorofare, NJ 08086 USA

  Telephone: 856-848-1000

  Fax: 856-848-6091

  www.Healio.com/books

Contact SLACK Incorporated for more information about other books in this field or about 

the availability of our books from distributors outside the United States.

 Library of Congress Cataloging-in-Publication Data
Essentials of cataract surgery / edited by Bonnie An Henderson ; associate editors, Roberto 
Pineda, II, Sherleen H. Chen. -- Second edition.
       p. ; cm.
  Includes bibliographical references and index.
  ISBN 978-1-61711-067-2 (paperback : alk. paper)
  I. Henderson, Bonnie An, editor of compilation. II. Pineda, Roberto, II, editor of compila-
tion. III. Chen, Sherleen H., editor of compilation. 
  [DNLM: 1.  Cataract Extraction.  WW 260]
  RE451
  617.7’42059--dc23

                                                            2013042970

For permission to reprint material in another publication, contact SLACK Incorporated. 

Authorization to photocopy items for internal, personal, or academic use is granted by 

SLACK Incorporated provided that the appropriate fee is paid directly to Copyright 

Clearance Center. Prior to photocopying items, please contact the Copyright Clearance 

Center at 222 Rosewood Drive, Danvers, MA 01923 USA; phone: 978-750-8400; website: 

www.copyright.com; email: info@copyright.com

Printed in the United States of America.

Last digit is print number: 10    9     8     7     6     5     4     3     2     1

www.Healio.com/books

www.Healio.com/books
www.Healio.com/books
www.copyright.com


DEDICATION

To our mentors for inspiring us;

To our students for challenging us;

To our families for supporting us.





CONTENTS

Dedication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v

About the Editor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xi

About the Associate Editors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xiii

Contributing Authors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xv

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xxi

Chapter 1 Appropriateness of Cataract Surgery  . . . . . . . . . . . . . . . . . . . 1

 Susannah Rowe, MD, MPH

Chapter 2 Cataract Surgery: Preoperative Evaluation . . . . . . . . . . . . . . 9

 John P. Berdahl, MD and Robin R. Vann, MD

Chapter 3 Preoperative Eyedrops and Other Medications  . . . . . . . . . 25

 James P. Dunn, MD

Chapter 4 Anesthesia for Cataract Surgery . . . . . . . . . . . . . . . . . . . . . . 31

 Artem Grush, MD, MBA and Joseph Bayes, MD

Chapter 5 Intracameral Anesthesia: Considerations on 

Eff ectiveness, Toxicities, and Complications . . . . . . . . . . . . 45

 Michael E. Sulewski, MD and 

 Tamiesha A. Frempong, MD, MPH

Chapter 6 Incision Construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

 Scott M. McClintic, MD; Brett Shapiro, MD; 

 Diamond Y. Tam, MD; and Ayman Naseri, MD

Chapter 7 Astigmatic Considerations in Cataract Surgery . . . . . . . . . 69

 Yuri S. Oleynikov, MD, PhD; Lynda Z. Kleiman, MD; and 

 B. David Gorman, MD

Chapter 8 Ophthalmic Viscosurgical Devices . . . . . . . . . . . . . . . . . . . . 81

 Kathryn Bollinger, MD, PhD and Scott D. Smith, MD, MPH

Chapter 9 Capsulorrhexis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

 Kevin M. Miller, MD

Chapter 10 Hydrodissection and Hydrodelineation . . . . . . . . . . . . . . . 101

 Eydie Miller-Ellis, MD

Chapter 11 Fluidics/Pumps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

 John D. Au, MD and Roger H. S. Langston, MD

Chapter 12 Maximizing Effi  ciency With 

 Phacoemulsifi cation Settings . . . . . . . . . . . . . . . . . . . . . . . . 117

 Saraswathy Ramanathan, MD

Chapter 13 Phacoemulsifi cation: Nonchopping Techniques  . . . . . . . 125

 Talia Kolin, MD and Mario A. Meallet, MD



VIII CONTENTS

Chapter 14 Phaco Chop Techniques . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135

 David F. Chang, MD

Chapter 15 Irrigation and Aspiration . . . . . . . . . . . . . . . . . . . . . . . . . . . 149

 Wuqaas M. Munir, MD and Carol L. Karp, MD

Chapter 16 Intraocular Lens Calculations . . . . . . . . . . . . . . . . . . . . . . . 157

 Lisa Park, MD

Chapter 17 Intraocular Lens Design, Material, and Delivery . . . . . . . 167

 Th omas A. Oetting, MS, MD; Hilary Beaver, MD; and 

 A. Tim Johnson, PhD, MD

Chapter 18 Suturing in Cataract Surgery  . . . . . . . . . . . . . . . . . . . . . . . 183

 Chi-Wah (Rudy) Yung, MD, FACS; Clark Springs, MD; and

 Dongmei Chen, MD, PhD

Chapter 19 Sutured Intraocular Lenses  . . . . . . . . . . . . . . . . . . . . . . . . . 193

 Bryan D. Edgington, MD; Sankaranarayana Mahesh, MD; 

 and Michael H. Goldstein, MD, MBA

Chapter 20 Perioperative and Postoperative Medications . . . . . . . . . . 207

 John J. DeStafeno, MD and Terry Kim, MD

Chapter 21 Extracapsular Cataract Extraction . . . . . . . . . . . . . . . . . . . 219

 Maria Aaron, MD; Geoff rey Broocker, MD; 

 Jeff  Pettey, MD; and Geoff rey Tabin, MD

Chapter 22 Th e Small Pupil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235

 Sherleen H. Chen, MD, FACS and Roberto Pineda II, MD

Chapter 23 Th e Mature Cataract and Capsule Dye  . . . . . . . . . . . . . . . 249

 Kenneth L. Cohen, MD

Chapter 24 Zonular Instability and Endocapsular Tension Rings  . . . 271

 John C. Hart, Jr, MD, FACS

Chapter 25 Capsular Complications and Management . . . . . . . . . . . . 281

 Evan Waxman, MD, PhD

Chapter 26 Cystoid Macular Edema . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293

 Ryan Fante, MD and Shahzad I. Mian, MD

Chapter 27 Endophthalmitis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305

 Francis S. Mah, MD

Chapter 28 Surgical Management of Cataract in the 

 Glaucoma Patient  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319

 Jack Manns, MD; Sandra M. Johnson, MD; 

 and Peter A. Netland, MD, PhD

Chapter 29 Presbyopia and Future Intraocular Lenses. . . . . . . . . . . . . 329

 Jessica B. Ciralsky, MD and Priyanka Sood, MD



CONTENTS IX

Chapter 30 Cataract Surgery Aft er Refractive Surgery . . . . . . . . . . . . . 341

 Nisha V. Shah, MD; Jessica Chow, MD; and Sonia H. Yoo, MD

Chapter 31 Femtosecond Laser Cataract Surgery . . . . . . . . . . . . . . . . . 351

 Stephen G. Slade, MD, FACS

Financial Disclosures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 371

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375





ABOUT THE EDITOR

Bonnie An Henderson, MD is a partner at Ophthalmic Consultants of Bos-

ton and a Clinical Professor at Tuft s University School of Medicine. Her ca-

reer focus has been on education. She created and organized the annual Har-

vard Intensive Cataract Surgical Training Course, which focuses on teaching 

surgery to US residents. She was the lead investigator for the development of 

a computer soft ware program that simulates surgery for training purposes. 

She has been the recipient of the “Teacher of the Year” award by the Harvard 

Medical School Department of Ophthalmology and nominated for Harvard’s 

Excellence in Teaching Award. 

Th e former Director of Comprehensive Ophthalmology and Cataract 

Consultation at the Massachusetts Eye and Ear Infi rmary, Dr. Henderson has 

authored over 100 articles, papers, book chapters, and abstracts and has de-

livered over 250 invited lectures worldwide. Dr. Henderson is the Associate 

Editor for the Journal of Refractive Surgery and Associate Editor for Eyeworld 

for the American Society of Cataract and Refractive Surgery. She serves on 

the editorial advisory board of Eyenet Magazine of the American Academy 

of Ophthalmology, and serves on the editorial boards of 3 other journals. She 

serves on a number of committees for the American Academy of Ophthal-

mology and the American Society of Cataract and Refractive Society. She is a 

reviewer for eight ophthalmic journals. 

Dr. Henderson has been awarded an Achievement Award and Secretariat 

Award by the American Academy of Ophthalmology, and “Best of ” awards 

from the American Society of Cataract and Refractive Surgery for her re-

search and fi lms. Dr. Henderson completed her ophthalmology residency at 

Harvard Medical School, Massachusetts Eye and Ear Infi rmary. She gradu-

ated from Dartmouth College and from Dartmouth Medical School with high 

honors. She serves on the Board of Overseers at the Geisel School of Medicine 

at Dartmouth, the Executive Committee of American Society of Cataract and 

Refractive Surgery, the Executive Board of the Massachusetts Society of Eye 

Physicians and Surgeons, the Executive Board of Women In Ophthalmology, 

and has served on the Physician Board of Directors at the Massachusetts Eye 

and Ear Infi rmary. Married with three children, her interests include culinary 

arts and competing in triathlons.





ABOUT THE ASSOCIATE EDITORS

Roberto Pineda II, MD completed his ophthalmology residency, chief resi-

dency, and cornea fellowship at the Massachusetts Eye and Ear Infi rmary. He 

is currently Director of Refractive Surgery and is on the cornea service at the 

Massachusetts Eye and Ear Infi rmary. He has coauthored several books and 

has received the “Teacher of the Year” award from Massachusetts Eye and Ear 

Infi rmary. He has been involved in resident education and teaching for over 

a decade and routinely participates in ORBIS International, a nonprofi t orga-

nization with a fl ying eye hospital, helping to train and educate ophthalmolo-

gists as well as establish eye banks in developing countries.

Sherleen H. Chen, MD is Assistant Professor of Ophthalmology at Harvard 

Medical School and Director of the Comprehensive Ophthalmology and Cat-

aract Consultation Service at the Massachusetts Eye and Ear Infi rmary. Dr. 

Chen graduated from Stanford University with distinction and was elected to 

Phi Beta Kappa. She was a Howard Hughes Scholar while at Harvard Medical 

School. Dr. Chen then completed her ophthalmology residency at the Mas-

sachusetts Eye and Ear Infi rmary and was selected from her residency class 

to serve as Chief Resident and Director of the Trauma Service. She is actively 

involved in resident education and surgical teaching. She has mentored many 

cataract surgeons graduating from the Massachusetts Eye and Ear Infi rmary.





Maria Aaron, MD (Chapter 21)

Professor of Ophthalmology

Emory University School of Medicine

Atlanta, Georgia

John D. Au, MD (Chapter 11)

Cole Eye Institute

Cleveland Clinic Foundation

Cleveland, Ohio

Joseph Bayes, MD (Chapter 4)

Assistant Professor of Anesthesia

Harvard Medical School

Boston, Massachusetts

Hilary Beaver, MD (Chapter 17)

Associate Professor of Clinical 

Ophthalmology

Weill Cornell Medical College

Houston Methodist Hospital

Adjunct Associate Professor

Th e University of Texas Medical 

Branch at Galveston

Houston, Texas

John P. Berdahl, MD (Chapter 2)

Vance Th ompson Vision

Assistant Clinical Professor of 

Ophthalmology 

Sanford School of Medicine 

University of South Dakota

Sioux Falls, South Dakota

Kathryn Bollinger, MD, PhD 

(Chapter 8)

Medical College of Georgia

Georgia Regents University

August, Georgia

Geoff rey Broocker, MD (Chapter 21)

Walthour-DeLaPerriere Professor of 

Ophthalmology

Program Consultant

Emory University School of Medicine

Atlanta, Georgia

David F. Chang, MD (Chapter 14)

Clinical Professor

University of California, San 

Francisco

Altos Eye Physicians

Los Altos, California

Dongmei Chen, MD, PhD

(Chapter 18)

Jessica Chow, MD (Chapter 30)

Assistant Professor

Yale Eye Center

New Haven, Connecticut 

Jessica B. Ciralsky, MD (Chapter 29)

Assistant Professor, Ophthalmology 

Weill Cornell Medical College

New York, New York

Kenneth L. Cohen, MD (Chapter 23)

Sterling A. Barrett Distinguished 

Professor of Ophthalmology 

University of North Carolina School 

of Medicine 

Th e Kittner Eye Center 

Chapel Hill, North Carolina 

John J. DeStafeno, MD (Chapter 20)

Clinical Instructor 

Wills Eye Hospital

Chester County Eye Care Associates

Philadelphia, Pennsylvania

CONTRIBUTING AUTHORS



XVI CONTRIBUTING AUTHORS

James P. Dunn, MD (Chapter 3)

Associate Professor of 

Ophthalmology

Th e Wilmer Eye Institute

Th e Johns Hopkins School of

Medicine

Baltimore, Maryland

Bryan D. Edgington, MD 

(Chapter 19)

Portland VA Medical Center

Casey Eye Institute

Portland, Oregon 

Ryan Fante, MD (Chapter 26)

Ophthalmology Resident

University of Michigan Kellogg Eye 

Center

Ann Arbor, Michigan

Tamiesha A. Frempong, MD, MPH

(Chapter 5)

Icahn School of Medicine

Mount Sinai

New York, New York

Michael H. Goldstein, MD, MBA

(Chapter 19)

Co-Director, Cornea and External

Disease Service

New England Eye Center

Assistant Professor

Tuft s University School of Medicine

Boston, Massachusetts

B. David Gorman, MD (Chapter 7)

Fift h Ave EyeCare & Surgery

Assistant Clinical Professor of 

Ophthalmology 

Columbia Presbyterian Medical 

School

New York, New York

Artem Grush, MD, MBA 

(Chapter 4)

Director of the Surgicenter

Massachusetts Eye and Ear 

Infi rmary

Instructor in Anesthesia

Harvard Medical School

Boston, Massachusetts

John C. Hart, Jr, MD, FACS 

(Chapter 24)

Co-Chief of Anterior Segment Surgery

William Beaumont Hospital

Royal Oak, Michigan

Professor of Ophthalmology

William Beaumont/Oakland 

University School of Medicine

Rochester, Michigan

A. Tim Johnson, PhD, MD

(Chapter 17)

Clinical Professor of Ophthalmology

University of Iowa

Iowa City, Iowa

Sandra M. Johnson, MD (Chapter 28)

Associate Professor of Ophthalmology

University of Virginia Department of 

Ophthalmology

Charlottesville, Virginia

Carol L. Karp, MD (Chapter 15)

Professor of Ophthalmology

Bascom Palmer Eye Institute

University of Miami School of Medicine

Miami, Florida



CONTRIBUTING AUTHORS XVII

Terry Kim, MD (Chapter 20)

Professor of Ophthalmology

Duke University School of Medicine

Director of Fellowship Programs

Associate Director, Cornea and

Refractive Surgery

Duke University Eye Center

Durham, North Carolina

Lynda Z. Kleiman, MD (Chapter 7)

Eye Physicians of Central Florida

Maitland, Florida

Talia Kolin, MD (Chapter 13)

Associate Clinical Professor of

Ophthalmology

University of Southern California

Chief of Ophthalmology

Department of Veterans Aff airs,

Los Angeles Ambulatory Care

Center

Los Angeles, California

Roger H. S. Langston, MD 

(Chapter 11)

Cole Eye Institute

Cleveland Clinic

Cleveland, Ohio

Francis S. Mah, MD (Chapter 27)

Director, Cornea and External Diseases

Co-Director, Refractive Surgery

Scripps Clinic

La Jolla, California

Sankaranarayana Mahesh, MD 

(Chapter 19)

Faculty 

Th e George Washington University 

Washington, DC

Jack Manns, MD (Chapter 28)

Scott M. McClintic, MD (Chapter 6)

University of California, San Francisco 

San Francisco, California

Mario A. Meallet, MD (Chapter 13)

Clinical Professor of Ophthalmology

Doheny Eye Institute/LAC+USC

A Center for Vision Care

Los Angeles, California

Shahzad I. Mian, MD (Chapter 26)

Terry J. Bergstrom Professor

Associate Chair, Education

Associate Professor

Residency Program Director

Department of Ophthalmology and 

Visual Sciences

University of Michigan

Ann Arbor, Michigan

Kevin M. Miller, MD (Chapter 9)

Kolokotrones Professor of Clinical

Ophthalmology

Jules Stein Eye Institute

David Geff en School of Medicine

at UCLA

Los Angeles, California

Eydie Miller-Ellis, MD (Chapter 10)

Clinical Associate Professor of

Ophthalmology

University of Pennsylvania School of

Medicine

Director, Glaucoma Service

Director, Glaucoma Fellowship

Scheie Eye Institute

Philadelphia, Pennsylvania



XVIII CONTRIBUTING AUTHORS

Wuqaas M. Munir, MD (Chapter 15)

Assistant Professor

Boston University School of 

Medicine

Boston, Massachusetts

Ayman Naseri, MD (Chapter 6)

University of California, San 

Francisco

San Francisco VA Medical Center

San Francisco, California

Peter A. Netland, MD, PhD 

(Chapter 28)

Vernah Scott Moyston Professor and 

Chair

Department of Ophthalmology

University of Virginia School of Medicine

Charlottesville, Virginia

Th omas A. Oetting, MS, MD 

(Chapter 17)

Clinical Professor of Ophthalmology

University of Iowa

Iowa City, Iowa

Yuri S. Oleynikov, MD, PhD 

(Chapter 7)

Columbia University 

Ophthalmology

New York, New York

Jules Stein Eye Institute

University of California, Los Angeles

Los Angeles, California

Lisa Park, MD (Chapter 16)

Clinical Associate Professor

Residency Program Associate Director

Department of Ophthalmology

NYU School of Medicine

Chief of Ophthalmology

Bellevue Hospital Center

New York, New York

Jeff  Pettey, MD (Chapter 21)

Residency Program Director

Moran Eye Center

University of Utah

Salt Lake City, Utah

Saraswathy Ramanathan, MD

(Chapter 12)

Associate Professor

Department of Ophthalmology

University of California, San Francisco

San Francisco, California

Susannah Rowe, MD, MPH 

(Chapter 1)

Assistant Professor of Ophthalmology

Boston University School of Medicine

Vice Chair for Patient Safety and 

Quality

Department of Ophthalmology

Boston Medical Center

Boston, Massachusetts

Nisha V. Shah, MD (Chapter 30)

Brett Shapiro, MD (Chapter 6)

School of Medicine

University of California, San 

Francisco

San Francisco, California

Stephen G. Slade, MD, FACS 

(Chapter 31)

Surgeon

Slade & Baker Vision

Houston, Texas

Scott D. Smith, MD, MPH 

(Chapter 8)

Cole Eye Institute

Cleveland Clinic

Cleveland, Ohio



CONTRIBUTING AUTHORS XIX

Priyanka Sood, MD (Chapter 29)

Assistant Professor

Weill Cornell Medical College

New York, New York

Clark Springs, MD (Chapter 18)

Assistant Professor of 

Ophthalmology

Indiana University School of 

Medicine

Indianapolis, Indiana

Michael E. Sulewski, MD (Chapter 5)

Clinical Associate Professor of

Ophthalmology

Chief of Ophthalmology at the 

Veterans Aff airs Medical Center of 

Philadelphia

Co-Director of the Cornea Service 

and Director of Refractive Surgery

University of Pennsylvania

Philadelphia, Pennsylvania

Geoff rey Tabin, MD (Chapter 21)

Professor of Ophthalmology and 

Visual Sciences 

Director of the Division of 

International Ophthalmology

John A. Moran Eye Center, University 

of Utah

Salt Lake City, Utah

Diamond Y. Tam, MD (Chapter 6)

Clinical Assistant Professor

University of Toronto

Toronto, Canada

Robin R. Vann, MD (Chapter 2)

Assistant Clinical Professor of

Ophthalmology

Chief, Comprehensive 

Ophthalmology Service

Duke University Eye Center

Durham, North Carolina

Evan Waxman, MD, PhD 

(Chapter 25)

Associate Professor of 

Ophthalmology

University of Pittsburgh School of

Medicine

UPMC Eye Center

Pittsburgh, Philadelphia

Sonia H. Yoo, MD (Chapter 30)

Professor of Ophthalmology

Bascom Palmer Eye Institute

University of Miami Miller School of 

Medicine

Miami, Florida

Chi-Wah (Rudy) Yung, MD, FACS

(Chapter 18)

Professor of Ophthalmology

Chief, Ophthalmology Service

Eskenazi Health Services

Medical Director of Student Education

Eugene and Marilyn Glick Eye Institute

Indiana University School of Medicine

Indianapolis, Indiana





INTRODUCTION

Th e idea for the fi rst edition of this book originated with the creation of 

the fi rst Harvard Medical School Intensive Cataract Surgical Training Course 

at the Massachusetts Eye and Ear Infi rmary in 2005. Th e authors of this text-

book are the faculty members from this course. Th e authors are distinguished 

ophthalmologists who were nominated as the best cataract surgery teachers 

by the Chairperson at their respective academic institutions. As such, this 

compilation of work represents the viewpoints of the most well-respected 

cataract surgery educators in the United States. 

Mastering phacoemulsifi cation surgery is arduous and arguably the most 

diffi  cult surgery to learn during residency. We have attempted to dissect each 

step and dedicate an entire chapter to each individual building block of the 

surgery. Each chapter outlines the important aspects of the surgical step with 

personal tips from an experienced mentor. Th is second edition has been up-

dated with the newest developments in laser technology, intraocular lenses, 

and surgical techniques. We hope that you will fi nd this book useful while 

developing competence in cataract surgery and also as a reference once you 

have mastered it. 

Th e completion of this project required great eff ort from many people. We 

do not have enough space in this book to properly express our gratitude. We 

hope we have properly named all those who have contributed to every aspect 

of this work. 

First and foremost, we are grateful to all the contributing authors. We un-

derstand that writing yet another book chapter is not high on the priority list. 

We share the same passion for teaching and therefore appreciate the authors’ 

acquiescence to participate in this undertaking. 

We are grateful to our industry partners from Alcon, Abbott Medical Op-

tics, and Bausch & Lomb for supporting the Harvard Cataract Course and 

development of this book. 

Th is project would still be just an idea without the help and hard work of 

Erika Gonzalez, April Billick, Veronica Moul, and John Bond from SLACK 

Incorporated publishers. Th eir hours of dedication have made the book a re-

ality.

We are indebted to our family and friends for generously allowing us to 

burn the midnight oil for the past 2 years.

Bonnie An Henderson, MD
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APPROPRIATENESS OF 
CATARACT SURGERY

11

Cataracts are prevalent among older adults, and the incidence of cataract-

related vision loss increases with age.1 When performed appropriately, cata-

ract extraction usually improves quality of life, reduces injury, and attenuates 

functional declines. Cataract extraction has proven to be generally safe and 

highly successful; however, it is important to ensure that surgery is performed 

for the appropriate indications because vision-threatening complications can 

occur.

I. GUIDELINES

Th e American Academy of Ophthalmology Preferred Practice Pattern 

for Cataract in the Adult Eye off ers general parameters for ethical decision-

making in cataract surgery:

Th e primary indication for surgery is visual function that no longer 

meets the patient’s needs and for which cataract surgery provides a 

reasonable likelihood of improvement, or when the lens opacity inhibits 

optimal management of posterior segment disease or the lens causes 

(infl ammation, angle closure, etc) medically unmanageable open-angle 

glaucoma.2

II. ACADEMIC STUDIES OF APPROPRIATENESS

In 1996, an expert panel of both ophthalmologists and nonophthalmolo-

gists fi rst applied well-established standardized criteria for evaluating the 

appropriateness of medical interventions to assess 1139 cataract surgeries 

performed in 10 US academic centers during 1990.3 Based on expert review 

of available medical records, researchers deemed the overwhelming majority 
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of surgeries to be “appropriate” (52%) or “appropriate and crucial” (39%). A 

small minority of surgeries was considered to be either “uncertain” (7%) or 

“inappropriate” (2%). Subsequent to this study, a White Paper jointly pub-

lished by the American Academy of Ophthalmology, the American Society 

of Cataract and Refractive Surgery, and the European Society of Cataract and 

Refractive Surgeons highlighted evidence that cataract surgery as performed 

in the United States is generally appropriate and benefi cial to the patient.4 

Th ese fi ndings are in general agreement with subsequent studies showing 

cataract surgery is generally appropriate.5

III. VISUAL DISABILITY FROM CATARACTS REDUCES 
OVERALL FUNCTION AND QUALITY OF LIFE

Visual disability from any cause can profoundly aff ect quality of life and 

can reduce a person’s ability to function safely and independently. Studies 

show that visual disability reduces global quality of life (based on the SF-36) 

more than chronic headache, type 2 diabetes, or a history of myocardial in-

farction.6

Th e visual acuity threshold for functional diffi  culties varies from patient to 

patient, but some population-based studies suggest that even mild reductions 

in vision can be symptomatic. Klein et al demonstrated in a large population-

based study that early lens opacities associated with mildly reduced visual 

acuity are oft en associated with diffi  culty reading, driving, and recogniz-

ing faces.7 Cataract surgeons can advise patients regarding the impact of 

decreased distance vision as summarized in Table 1-1.7-10

IV. APPROPRIATE CATARACT SURGERY IMPROVES 
SAFETY AND QUALITY OF LIFE

Removing visually signifi cant cataracts usually reduces the risk of injury 

and improves a patient’s quality of life.11-20 Even when surgery is successful in 

the fi rst eye, second-eye cataract surgery off ers additional benefi ts.15 In one 

study, patients aged 65 and older who had signifi cant functional limitations 

due to cataracts had an 85% likelihood of substantial subjective functional 

improvement aft er cataract surgery.13

In addition to subjective benefi ts, research shows that appropriate cataract 

surgery impacts numerous objective measures of quality of life. Specifi c im-

provements include better night vision, enhanced ability to drive, fewer falls 

and fractures, fewer motor vehicle accidents, better cognitive functioning on 

standardized tests, greater ability to live independently, and attenuated de-

clines in overall functioning and well-being.13-20
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V. ASSESSING THE IMPACT OF CATARACTS ON 
PATIENTS’ QUALITY OF LIFE

Deciding to proceed with cataract surgery represents a collaborative pro-

cess between the patient and the surgeon as well as other family members 

and caregivers as indicated. Th is process should include a careful assessment 

of the patient’s subjective visual function. Preoperative vision-specifi c qual-

ity of life and glare disability remain the most reliable predictors of patient 

satisfaction with cataract surgery, whereas preoperative visual acuity is only 

weakly predictive of patient satisfaction.14,21 Patients with the poorest preop-

erative subjective visual function are generally the most satisfi ed aft er cataract 

surgery.

To appropriately advise patients regarding the risks and benefi ts of cataract 

surgery, ophthalmologists must clearly understand their patients’ needs, de-

sires, and priorities. During this process, surgeons should take into account 

possibly inaccurate expectations regarding functional decline with age (too 

high/too low) and some patients’ inability to recognize and acknowledge 

gradual decreases in vision and visual function. Finally, surgeons have a re-

sponsibility to educate patients regarding the ways in which decreased vision 

can limit abilities, safety, and quality of life and to help them balance these 

risks with the potential risks of surgery.

VI. OTHER PREDICTORS OF GOOD OUTCOME 
FROM CATARACT SURGERY

In addition to worse vision-associated quality of life, other predictors 

of good outcome aft er cataract surgery include age <75 years, posterior 

TABLE 1-1. IMPACT OF DECREASED DISTANCE VISION

Visual Acuity Impact

Worse than 20/25 More falls and fractures

Worse than 20/40 Decreased overall quality of life

Functional declines in global health status (mobility, 

activities of daily living, and physical performance)

Worse than 20/50 Greater risk of death

Impaired visual field, contrast sensitivity, and 

distance vision

Greater risk of motor vehicle accidents
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subcapsular cataract and glare disability, and the absence of age-related macu-

lar degeneration or diabetes.21

VII. DOMAINS OF SUBJECTIVE VISUAL FUNCTION

In order to understand a patient’s subjective visual function, surgeons 

should ask specifi c questions about vision as it relates to activities of daily 

living. Quality-of-life studies have identifi ed several important domains of 

vision-targeted quality of life and include the following22,23:

Diffi  culty with near vision activities, such as:

• Reading small print such as newspaper, telephone book

• Reading letters from friends and family

• Identifying medicines

• Reading legal forms

• Managing bills

• Sewing, cooking, using tools such as scissors

• Finding things on a shelf

• Performing make-up, hairstyling, shaving

Diffi  culty with distance vision tasks, such as:

• Going up and down stairs or curbs

• Playing games, exercising, bowling, etc

• Recognizing signs across a hall

• Recognizing people across a room

• Going to see movies, plays

• Watching TV

Vision needs for social functioning, such as:

• Entertaining friends or family in home/room

• Visiting people in their rooms, homes, or restaurants

• Seeing faces and how people react to things

Role limitations from visual impairment, such as:

• Limitations in how long activities can be done

• Accomplishing less than desired

• Needing more help than desired

• Limitations in kinds of activities possible

Dependency from visual impairment, such as:

• Needing lots of help

• Needing to rely on what others say

• Not being able to go out alone

• Staying in a room because of eyesight
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Feelings of reduced well-being/distress, such as:

• Worrying about vision

• Feeling frustrated with vision

• Experiencing loss of control

• Fearing embarrassing self or others

• Feeling irritable because of poor vision

Peripheral and color vision tasks, such as:

• Seeing objects off to the side

• Picking out and matching clothes

VIII. SPECIAL CASES

A. Monocular Patients
Cataract surgery outcomes for monocular patients have not been formally 

assessed in large studies. For patients without good visual potential in the fel-

low eye, careful assessment of subjective visual function is especially critical 

to help patients and surgeons balance the risks of proceeding with surgery 

versus the risks of deferring intervention. Recommendations for the surgeon 

include taking extra time with the decision-making and consent processes 

and being realistic about the surgical skills and resources necessary for a good 

outcome. Many surgeons consider referring monocular patients for a subspe-

cialty consult to assess any additional ocular pathology that could infl uence 

the outcome of surgery.

B. Patients With Low Visual Potential
Many low-vision patients are very satisfi ed with the results of cataract sur-

gery if they understand in advance the goals of the surgery and have realistic 

expectations. Th erefore, even when the visual potential is limited by factors 

other than cataracts, it is reasonable to consider surgery if the cataract is ad-

vanced and if the patient is well informed and motivated to undergo surgery. 

In these cases it can be useful to focus on functions related to peripheral vi-

sion, improved colors, and brightness, rather than on central visual acuity. It is 

important to consider the increased threat of surgical complications posed by 

other pathology, as well as the potential need to remove the cataract in order 

to diagnose and treat other ocular disorders. Finally, it is critical to evaluate 

carefully and optimize treatment of disorders such as glaucoma and diabetic 

retinopathy prior to surgery.
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IX. CONCLUSION

Cataract surgery is an appropriate option to consider whenever a patient 

has decreased ability to perform needed or desired activities due to cataract. 

In addition, patients who are not aware of subjective visual defi cits may ben-

efi t from surgery if they have reduced vision from cataract and have elevated 

risks for falls, motor vehicle accidents, or other injuries. Patients with cataract 

obscuring the view of the posterior segment may also benefi t from cataract 

surgery. Appropriate decision making for cataract surgery is a collaborative 

eff ort between the patient and the surgeon and requires an understanding of 

the patient’s vision-related quality of life and visual function.
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