ELSEVIER
MOSBY

=

# 4 W

FOURTH EDITION

o1&

KERIDEE e P A B I Rk

Stephen J. Ryan HOFE R
David R. Hinton T
Andrew P. Schachat .

e

#5 i =0 g i gy Bk LS -
e BEXR O S
S,
¥

17 wcly g ~ LL deds AN R P
HHE {Uitis &4

% X W R A A



RETINA

w4 W

FOURTH EDITION

.J‘,
» 7
/
4
"
f

B 1 E
BRI 301 1% P 108 B J 0 s P e
Stephen J. Ryan 2 E 4
David R. Hinton .
Andrew P. Schachat nEER
BN BXR 8 F iF
BAfE e At

ei%ﬂﬁﬂ&ﬁﬁﬁﬁﬁ



ZENAFBIES B :02-2010-193

BB 1ERRS B (CIP) #1#E
PRI/ (3€) 3% (Ryan, S. J. ) 4 ; BB HT 53 — R RERBEIF N WA
7,2011. 1

F5 4% J& 3 : Retina
ISBN 978 —7 - 5433 -2770-2

[.OW- 1.0 O I. OWME-#FF V. OR322.9
Hh [ A [ 43 4F CIP $udfa 4% 7 (2010) % 161533 5

Retina,4/E

Stephen J. Ryan, Daivd R. Hinton, Andrew P. Schachat, C.P. Wilkinson

ISBN -13:978 -0 -323 - 02598 -0

ISBN - 10:0 - 323 - 02598 -6

Copyright (©) 2006 by Elsevier. All rights reserved.

Authorized Simplified Chinese translation from English language edition published by
the Proprietor.

ISBN -13.978 —981 —272 -205 -8

ISBN -10:981 -272 -205 - X

Copyright (©) 2010 by Elsevier( Singapore ) Pte Ltd. All rights reserved.

Elsevier( Singapore ) Pte Ltd.

3 Killiney Road,# 08 —01 Winsland House I, Singapore 239519

Tel: (65)6349 —0200 Fax:(65)6733 - 1817

First Published 2010,2010 £ it

Printed in China by Tianjin Science & Technology Translation & Publishing Co. under
special arrangement with Elsevier ( Singapore ) Pte Ltd. This edition is authorized for
sale in China only, excluding Hong Kong SAR and Taiwan. Unauthorized export of this
edition is a violation of the Copyright Act. Violation of this Law is subject to Civil and
Criminal Penalties.

A A a7 A o SRS R K FRA 2 B 3% ) WA R 45 Elsevier ( Singapore ) Pte Ltd. 7 [H
BN AR AR . A< RRASURAE A [ P O E3E A s 1 A7 B X R o R 1 3 X))
IR EAR B . REVFATZ W O, W0 i SCEERGE K2 e 2 il

AN EA L ; Elsevier ( Singapore ) Pte Ltd.

H R A:x] K

B AR RSB D R A A

M Hb REATR TR E3RE 244 5

R B 47 55 : 300192

B 1%:(022)87894896

&  H:(022)87895650

2 1IF : www. tsttpe. com

ED Rl ARG ARED %5 B2 HE PR A

% 1T 2EFERE

RRASIE 5889 x 1194 16 A 171.5 Eisk 2700 T L& 2073 g
2011 4E 1 HE5 1B 2011 4E 1 A4S 1 REPRI
FEM:1500.00 TG(H3 %)

(Jo R ILP R FIAL, T 5 AL )



Stephen J. Ryan, M.D.

B I 4o % 69 AL W) B % A BR SN 45 69 % K, 52 % B Doheny Bk A8 50 B BT K Fo
Grace and Emery Beardsley B2 A ##% . 1974~1995 45 £ & & o 4] K FRALF &
FA4E,1991~2004 F4Ed Am H K 5 Keck B F R F K 1993~2004 4% & A 41 &
FRRERK,

Stephen J. Ryan Z H FRIRA R FL(ICO) AL L I H, . F2E X FRAH
AR RAmEAN IR, AR EA LKA BIEEZR, §KF 2
A%, 6,4 Johns Hopkins X ¥ F 4% £RARMAFLTRRARL B FH
# % Louis B. Mayer ¥ # % AL fo RA B X F 2 A 2 % IR 4 Kupfer % 2 £
& #+ % 4 Benjamin Boyd Aifl £ X % Fight for Sight/Mildred Weisenfeld £ % #f 5T
Mk % AR £ B IRAF 4 Lucien Howe %%,

Rped HRK

PRHEFLABRMAFLILER , RARFALK, T KK FHARALMBEF L8
FR L ERBRHARZFLLAR , FARAFLLHEMPAERLER LT XFARE
RIRAIME LFTXFEFHRFRERALER,

Roedi ik — AEHBRHAGES HFPHAME X T, %) T BK
BARF AFREERAOFRLAE T, WAL 6 R EREFE LS RIFH
RBAEFEGTE RBHERERE KARSTEBOEEE SHATHE
BHERLLENA,

BB EREFRIFFARTERTEAL L, +— & £ 4R 973,863 M
B EBXAKXAFLASL BR¥ELASL PARALF SARM, CIHXAH S H
BAFEE AMAARDGEHFTHFMARRY — —F L kxTHERT —F£,
P B NG L P RERSBELLINEEFHFZLF E AL,

RER #H&

YEBFREMARF TRAEFHFRLRIDAERRARIL, SHE BT
LEFABRMFLLARENLAER, LR FARPLEFLARMFLIHE
R BEEFHAK  FARTEFLRAFLILEER CTERAAKRS SR
WeaeRFK PEEFHARSF TEERBDABRMAEF»S24K, B RRAF
LRFLEF BRRAZFLEF EHAFFMERAFLINIA, PAXKAE
ABSLRIMAAERIZRLEZMEEN . 2004 5 L ik H B FRBRAHFRK
+, (P ERAEE)E SR,

THRAARTHB#Y = =F% PHEFHHERL-_FL FERMARH R’
2 PRAEFMLSPEEIFE Carl Kupfer BRFEBER, EM K FHFREOAR
BAFARAFAABRFKE, EHRXFFEFRRBAFLSEL & REHAF2S Arthur
Lim 2, P £RHAF22FRL S TARMFIHTETRK, BN KXF
Doheny BRAHAF 70 BT T 2009 4 F £ “ Doheny 5 & " #9455 .



Cmm..mm 8 ¥ 6002) ¥ mwﬁWﬁ%H&A&ER@V

I.-u‘ub JEININD ~UYNILIN. 20 NOLLVIITING
01 TVINOWIW




Bk F
BEER
WA=
T i e
4R
HIEF
I
hEZE
K 90 £
oA
B K
5 H
B0
FE W
F M5
BB
X
WA
R R
kX
w4

12 A

AEAFARER

At 5 e Ae E B

b 3t Fu B B

Doheny R £ #F % Bt
EEAFARER
FHNEEAFTEER
Il AF A E K
Ik E R
MR ERER
EBEXEBAFHEE -—ARER
b K FEFLERAF R
b A B e
EBELCEK

b A= E B
REEFKFRFEK
EERFREEGRER
P AFFLRAFS
ENEEA¥TAEER
LiEHAEER
HE B E R
TAEBITEER



AT

MO R OBRBEH OBRR
mAs 1k
Eg1E RAME  ftbh
g2E HUE
$£ 3% HUEAE

A AN (KL B HF)

1%
T TS TR
E R S
AW KEE WM B
B B OB REAL W
WP MEEDS M AT BSOR

mRAS i B R A XUTHS A
(7R (=R NS 78 = R0 N (11011081 L S EZ 1 SN | S
BAfE R omw ¥ A erikk &R
th W mUISF wUNE WZENE W RE R

R 9 o
B By SE X

£2%5

T 5 M SagE 2 EO7 B W Lads LBl BRSO g
VTS B D S (- S 2 3 < 115715 S (/P S (/I VD U | S S {1578 S U £ ¢ 2
DU N 7 SO G V== 113 B = 1'% SO /7 | B S < S SO £ 7 o (3 - M v e 1 8
AOEW SRUDAE KA SKOGERT SKMEEE PR W B BRAE BREEE ¥ g
JAE OmS BLrik B BER W W VIR B ROOZRM RS

(RS 2 M W F OH# X EI R B Rk BmRR 2 &
R B 5 SRS MK PR

£3%

T ERA EMmEE AR xiZad = o MR B s Bl REW
kAW k@R O BEUR BEEE REN # al FKAM SR shRE
AUEAE e 5K R



Thomas M. Aaberg, Jr. MD
Associated Retinal Consultants
Assistant Clinical Professor

Michigan State University

Grand Rapids, Michigan

USA

Chapter 23, Chapter 118, Chapter 140

Mohamed H. Abdel-Rahman MD PhD
Fellow, Clinical Cancer Genetics Program
College of Medicine and Public Health
The Ohio State University

Ohio

USA

Chapter 37

Gary W. Abrams MD

The David Barsky Professor and Chair
Department of Ophthalmology

Kresge Eye Institute

Wayne State University

Detroit, Michigan

USA

Chapter 136, Chapter 142

Anita Agarwal MD

Assistant Professor of Ophthalmology
Retina and Vitreous

Vanderbilt Eye Institute

Nashville, Tennessee

USA

Chapter 23

Everett Ai MD

Director, Ophthalmic Diagnostic Center
California Pacific Medical Center

San Francisco, California

USA

Chapter 51, Chapter 105, Chapter 147

Daniel M. Albert MD MS

Chair Emeritus

F. A. Davis Professor and Lorenz E. Zimmerman
Professor

Department of Ophthalmology and Visual Sciences

University of Wisconsin
Madison, Wisconsin
USA

Chapter 32

Judith Alexander BA
Scheie Eye Institute
University of Philadelphia
Philadelphia, Pennsylvania
USA

Chapter 99

Raijiv Anand MD FRCS FRCOphth
Texas Retina Associates

Associate Professor of Ophthalmology
Dallas, Texas

USA

Chapter 123

Gerasimos Anastassiou MD
Department of Ophthalmology
University Hospital Essen
University of Essen-Duisburg
Germany

Chapter 42

T

G. William Aylward MD FRCS FRCOphth
Consultant Vitreoretinal Surgeon and Medical
Director

Moorefields Eye Hospital

London

UK

Chapter 121

Mohammed K. Barazi MD
Co-Director, Vitreoretinal Fellowship
The Retina Group of Washington
Sterling, Virginia

USA

Chapter 82

David Bingaman DVM PhD Dip! AVCO
Assistant Director

Retina Discovery Unit

Alcon Research, Ltd.

Fort Worth, Texas

USA

Chapter S

Alan C. Bird MD FRCS FCOphth

Professor, Department of Clinical Ophthalmology
Institute of Ophthalmology

London

UK

Chapter 54, Chapter 59, Chapter 104

Barbara A. Blodi MD

Associate Professor

Department of Ophthalmology and Visual Sciences
University of Wisconsin

Madison, Wisconsin

USA

Chapter 68

Mark S. Blumenkranz MD

Professor and Chairman

Department of Ophthalmology
Stanford University School of Medicine
Stanford, California

USA

Chapter 21, Chapter 65, Chapter 132

James P. Bolling MD
Associate Professor and Chair
Department of Ophthalmology
Mayo Clinic

Jacksonville, Florida

USA

Chapter 78

Norbert Bornfeld MD
Professor of Ophthalmology
Zentrum fur Augenheilkunde
Universitatsklinikum Essen
Essen

Germany

Chapter 42

Susan B. Bressler MD

The Julia G. Levy Professor of Ophthalmology
The Wilmer Eye Institute

John Hopkins University School of Medicine
Baltimore, Maryland

USA

Chapter 60, Chapter 61

Neil M. Bressler MD

The James P. Gills Professor of Ophthalmology
The Wilmer Eye Institute

The Johns Hopkins University School of Medicine
Baltimore, Maryland

USA

Chapter 60, Chapter 61

Daniel A. Brinton MD

Assistant Clinical Professor
Department of Ophthalmology
University of California - San Francisco
Oakland, California

USA

Chapter 119

Jeremiah Brown, Jr. MS MD

Associate Clinical Professor

Department of Ophthalmology

University of Texas Health Science Center
Ophthalmology Associates of San Antonio
San Antonio, Texas

USA

Chapter 16

Gary C. Brown MD MBA

Director, Retina Service, Wills Eye Hospital
Co-Director, Center for Value-Based Medicine
Professor of Ophthalmology, Jefferson Medical
College

Adjunct Senior Fellow, Leonard Davis Institute of
Health Economics, University of Pennsylvania
Philadelphia

USA

Chapter 46, Chapter 69, Chapter 84

Justin C. Brown MD

Medical and Surgical Retinal Fellow
The Wilmer Eye Institute

Johns Hopkins Hospital

Baltimore, Maryland

USA

Chapter 72

Helmut Buettner MD
Professor of Ophthalmology
Mayo Clinic College of Medicine
Department of Ophthalmology
Mayo Clinic

Rochester, Minnesota

USA

Chapter 30

Serge de Bustros MD
Director, The Retina Center
Munster

Indiana

Associate Professor in Ophthalmology
Rush University Medical Center
Chicago, llinois

Senior Physician

llinois Retina Associates
Harvey, lllinois

USA

Chapter 143

Sandra Fraser Byrne MD
Western Carolina Retina Associates
Asheville, North Carolina

USA

Chapter 14



viii

EEES S

Mark T. Cahill MCh FRCSI(Ophth)
Consultant Ophthalmologist
Vitreo-Retinal Service

Royal Victoria Eye and Ear Hospital
Dublin

Ireland

Chapter 152

Peter A. Campochiaro MD

George S. and Doloris Doré Eccles Professor of
Ophthalmology

The Departments of Ophthaimology and
Neuroscience

The Johns Hopkins University School of Medicine
Baltimore, Maryland

USA

Chapter 131

Ronald E. Carr MD

Professor of Ophthalmology

New York University Medical Center
New York, New York

USA

Chapter 18, Chapter 19

Stanley Chang MD

Edward S Harkness Professor and Chairman
Department of Ophthalmology

College of Physicians and Surgeons
Columbia University

New York.

USA

Chapter 127, Chapter 128, Chapter 137

Steve Charles MD

Clinical Professor of Ophthalmology
Department of Ophthalmology

University of Tennessee College of Medicine
Memphis, Tennessee

USA

Chapter 125

Jeannie Chen PhD

Associate Professor

Departments of Ophthalmology, and Cell and
Neurobiology

Keck School of Medicine

University of Southern California

Los Angeles, California

USA

Chapter 8

Clara A. Chen MHS

Epidemiology Unit

Massachusetts Eye and Ear Infirmary
Boston, Massachusetts

USA

Chapter 58

Emily Y. Chew MD

Deputy Director

Division of Epidemiology and Clinical Research
National Eye Institute

National Institutes of Health

Bethesda, Maryland

USA

Chapter 67, Chapter 74, Chapter 76, Chapter 81

Louis J. Chorich Ill MD
Clinical Assistant Professor
Department of Ophthalmology
The Ohio State University
Columbus, Ohio

USA

Chapter 37

David R. Chow MD FRCS(C)
Assistant Professor

Rush University

lllinois Retina Associates
Harvey, llinois

USA

Chapter 143

Antonio P. Ciardella MD

Chief, Department of Ophthalmology
Denver Health Medical Center
Denver, Colorado

USA

Chapter 53, Chapter 63

Thomas A. Ciulla MD
Retina Service
Midwest Eye Institute
Methodist Hospital
Indianapolis

USA

Chapter 5

Gabriel J. Coscas MD

Emeritus Professor of Ophthalmology
Hospital of Creteil

University Paris XlI-Val de Marne
Creteil

France

Chapter 62

Alan F. Cruess MD

Professor and Head, District Chief, Capital Health
Department of Ophthalmology and Visual Sciences
Dalhousie University

Halifax, Nova Scotia

Canada

Chapter 25

Lyndon da Cruz MBBS MA FRCOphth, PhD,
FRACO

Consultant Ophthalmic Surgeon

Moorfields Eye Hospital

Vitreo-Retinal Service

London

UK

Chapter 155

Bertil E. Damato MD PhD

Consultant Ophthalmologist and Honorary Professor
Director of Ocular Oncology Service

The Royal Liverpool University Hospital

Liverpool

UK

Chapter 40

Frederick H. Davidorf MD

Martha G and Milton Staub Chair
Department of Ophthalmology

Ohio State University College of Medicine
Columbus, Ohio

USA

Chapter 37

Matthew D. Davis MD

Emeritus Professor of Ophthalmology and Visual
Sciences

University of Wisconsin - Madison

Madison, Wisconsin

USA

Chapter 68

Janet L. Davis MD

Professor of Ophthalmology

Bascom Palmer Eye Institute
University of Miami School of Medicine
Miami, Florida

USA

Chapter 97

August F. Deutman MD
Professor and Chairman
Institute of Ophthalmology
University of Nijmegen
Nijmegen

Netherlands

Chapter 64

Ranijit S. Dhaliwal MD FRCSC FACS
Vitreo Retinal Diseases and Surgery
The Retina Eye Center

Augusta, Georgia

USA

Chapter 28, Chapter 49

Diana V. Do MD

Assistant Professor of Ophthalmology

The Wilmer Eye Institute

The Johns Hopkins University School of Medicine
Baltimore, Maryland

USA

Chapter 18, Chapter 41, Chapter 77, Chapter 88

Pravin U. Dugel MD

Vitreo-Retinal Diseases and Surgery
Retinal Consultants of Arizona
Phoenix, Arizona

USA

Chapter 95, Chapter 139

John D. Earle MD

Professor of Oncology and Chairman of
Department of Radiation Oncology
Mayo Clinic

Jacksonwville, Florida

USA

Chapter 38

Albert O. Edwards MD PhD

Assistant Professor

Department of Ophthalmology

University of Texas Southwestern Medical Center
Dallas, Texas

USA

Chapter 20

Dean Eliott MD

Director, Retina Service
Associate Professor
Department of Ophthalmology
Kresge Eye Institute

Wayne State University
Detroit, Michigan

USA

Chapter 31, Chapter 142

Geoffrey G. Emerson MD, PhD
Resident

Department of Ophthalmology
The Wilmer Eye Institute
Baltimore, Maryland

USA

Chapter 79

Sharon Fekrat MD

Associate Professor

Vitreoretinal Surgery

Department of Ophthalmology

Duke University Eye Center

Duke University Medical Center
Durham, North Carolina

USA

Chapter 70, Chapter 71, Chapter 79



Steven E. Feldon MD

Chairman, Department of Ophthalmology
Professor of Ophthalmology, Neurology,
Neurological Surgery, and Visual Science
University of Rochester

Director, University of Rochester Eye Institute
New York

USA

Chapter 12

Frederick L. Ferris 1Il MD

Clinical Director and Director

Division of Epidemiology and Clinical Research
National Eye Institute

National Institutes of Health

Bethesda, Maryland

USA

Chapter 67

Stuart L. Fine MD

The William F Norris and George E de Schweinitz
Professor of Ophthalmology

Chairman, Department of Ophthalmology
Director, Scheie Eye Institute

University of Pennsylvania Health System
Philadelphia, Pennsylvania

USA

Chapter 61

Daniel Finkelstein MD

Professor, Department of Ophthalmology
The Wilmer Ophthalmological Institute
Johns Hopkins Hospital

Baltimore, Maryland

USA

Chapter 71

Steven K. Fisher PhD

Professor

Molecular, Cellular and Developmental Biology
Neuroscience Research Institute

University of California Santa Barbara

Santa Barbara, California

USA

Chapter 115

John Flannery PhD

Professor of Vision Science

The Neuroscience Division, Department
of Molecular and Cell Biology

The Helen Wills Neuroscience Institute
University of California Berkeley
Berkeley, California

USA

Chapter 8

James C. Folk MD

Professor, Department of Ophthalmology and
Visual Sciences

The University of lowa Hospitals and Clinics
lowa City, lowa

USA

Chapter 101

Wallace S. Foulds MD ChM DSc (Hon) FRCS
FRCOphth

Emeritus Professor of Ophthalmology
University of Glasgow

UK

Senior Consultant

Singapore Eye Research Institute

Singapore

Chapter 40

Robert N. Frank MD

The Robert S Jampel Professor of Ophthalmology

Professor of Anatomy and Cell Biology
Departments of Ophthalmology and Anatomy
& Cell Biology

Kresge Eye Institute

Wayne State University School of Medicine
Detroit, Michigan

USA

Chapter 66

William R. Freeman MD
Professor of Ophthalmology
Director Jacobs Retina Center
Department of Ophthaimology
University of California San Diego
La Jolla, California

USA

Chapter 92

Martin Friedlander MD PhD
Department of Cell Biology
The Scripps Research Institute
Division of Ophthalmology
Scripps Clinic

ta Jolla, California

USA

Chapter 2

Laura J. Frishman PhD

Moores Professor and Associate Dean for
Graduate Studies/Research

College of Optometry

University of Houston

Houston, Texas

USA

Chapter 6

Arthur D. Fu MD

West Coast Retina Medical Group
Department of Ophthalmology
California Pacific Medical Center

San Francisco, California

USA

Chapter 51, Chapter 105, Chapter 147

Gildo Y. Fujii MD PhD

Instructor of Clinical Ophthalmology
Doheny Retina Institute

Doheny Eye Institute

Keck School of Medicine

University of Southern California
Los Angeles, California

USA

Chapter 151, Chapter 156

Ron P. Gallemore MD PhD

Assistant Clinical Professor
Retina-Vitreous Associates Medical Group
Los Angeles, California

USA

Chapter 130

Daniel C. Garibaldi MD

Fellow

Department of Oculoplastic and Reconstructive
Surgery

The Wilmer Eye Institute

Baltimore, Maryland

USA

Chapter 18

Enrique Garcia-Valenzuela MD PhD
Emory University Eye Center

Atlanta, Georgia

USA

Chapter 136

GELE

J. Donald M. Gass MD

Fomerly, Professor

Vanderbilt Eye Institute

Vanderbilt University Medical Center
Nashville, Tennessee

USA

Chapter 97

Sandrine Gautier PhD
Product Development Manager
KitoZyme sa

Parc Industriel des Hauts-Sarts
Herstal

Belgium

Chapter 129

Scott Geller PhD

Helen Wills Neuroscience Institute
School of Optometry

University of California Berkeley
Berkeley, California

USA

Chapter 8

Morton F. Goldberg MD

The Joseph Green Professor of Ophthalmology
and Director Emeritus

The Wilmer Eye Institute

Johns Hopkins University School of Medicine
Baltimore, Maryland

USA

Chapter 79

Christine R. Gonzales MD

Assistant Professor of Ophthalmology

Jules Stein Eye Institute

University of California Los Angeles School of
Medicine

Los Angeles, California

USA

Chapter 146

Justin L. Gottlieb MD
Associate Professor
Department of Ophthalmology and Visual Sciences
University of Wisconsin
Madison, Wisconsin
USA

Chapter 32

Evangelos S. Gragoudas MD
Professor of Ophthalmology

Harvard Medical School

Director, Retina Service
Massachusetts Eye and Ear Infirmary
Boston, Massachusetts

USA

Chapter 39

Ronald L. Green MD
Professor

Department of Ophthalmology
Doheny Eye Institute

Los Angeles, California

USA

Chapter 14

W. Richard Green MD

Independent Order of Odd Fellows Professor of
Ophthalmology Professor of Pathology Eye
Pathology Laboratory

The Johns Hopkins University School of Medicine
Baltimore, Maryland

USA

Chapter 3, Chapter 35, Chapter 41, Chapter 114



X

CEER

Zdenek J. Gregor FRCS FRCOphth
Consultant Ophthalmic Surgeon
Moorfields Eye Hospital

London

UK

Chapter 155

Kevin Gregory-Evans MD FRCOphth
Reader in Molecular Ophthalmology and
Consultant Ophthalmologist
Department of Visual Neuroscience
Western Eye Hospital

Imperial College London

London

UK

Chapter 17

Nicole E. Gross MD

Clinical Instructor

New York University Department of Ophthalmology
Manhattan Eye, Ear & Throat Hospital

New York, New York

USA

Chapter 86

Vamsi K. Gullapalli MD

Institute of Ophthalmology and Visual Science
New Jersey Medical School

University of Medicine and Dentistry of New Jersey
Newark, New Jersey

USA

Chapter 153

David R. Guyer MD

Chief Executive Officer
Eyetech Pharmaceuticals Inc
New York, New York

USA

Chapter 3

Robyn Guymer MBBS PhD FRANZCO
Associate Professor

Centre for Eye Research Australia

The University of Melbourne
Melbourne, Victoria

Australia

Chapter 59

Julia A. Haller MD

Katharine Graham Professor of Ophthalmology
Department of Ophthalmology

Johns Hopkins Wilmer Eye Institute

Baltimore, Maryland

USA

Chapter 41, Chapter 77

J. William Harbour MD

Director, Center for Ocular Oncology
Assistant Professor of Ophthalmology
Washington University School of Medicine
St Louis, Missouri

USA

Chapter 22

Joseph B. Harlan, Jr. MD FACS

Assistant Professor

Johns Hopkins University School of Medicine
Director, Vitreo-retinal Surgery

Krieger Eye Institute

Sinai Hospital

Baltimore, Maryland

USA

Chapter 79

Alon Harris MSc PhD

Letzter Professor of Ophthalmology
Professor of Physiology and Biophysics
Department of Ophthalmology

Indiana University School of Medicine
Indianapolis, Indiana

USA

Chapter 5

Mary Elizabeth Hartnett MD FACS
Associate Professor of Ophthalmology
Department of Ophthalmology
University of North Carolina

Chapel Hill, North Carolina

USA

Chapter 116

Michael K. Hartzer PhD

Principal Scientist — Pharmacology
Department of Ophthalmology

William Beaumont Hospital Research Institute
Royal Oak, Michigan

USA

Chapter 132

Barbara S. Hawkins PhD

Professor of Ophthalmology and Epidemiology
The Wilmer Eye Institute

Johns Hopkins University School of Medicine
Baltimore, Maryland

USA

Chapter 44, Chapter 88, Chapter 99

Heinrich Heimann MD
Consultant Ophthalmic Surgeon
St Paul's Eye Unit

Royal Liverpool University Hospital
Liverpool

UK

Chapter 120

David R. Hinton MD

Gavin S. Herbert Professor of Retinal Research
Professor of Pathology and Ophthalmology
Keck School of Medicine

University of Southern California

Los Angeles, California

USA

Chapter 7, Chapter 56

Brad J. Hinz MD FRCSC
Assistant Clinical Professor
University of Alberta
Alberta

Canada

Chapter 24

Stephan Hoffmann MD
Universitatsaugenklinik Leipzig
Leipzig

Germany

Chapter 7

Nancy M. Holekamp MD

Associate Clinical Professor

Department of Ophthalmology and Visual Science
Washington University School of Medicine

Barnes Retina Institute

St. Louis, Missouri

USA

Chapter 150

Gary N. Holland MD

Vernon O Underwood Family Professor of
Ophthalmology

Chief, Cornea-External Ocular Disease and Uveitis
Division

Department of Ophthalmology

David Geffen School of Medicine at UCLA
Jules Stein Eye Institute

Los Angeles, California

USA

Chapter 91, Chapter 94

Carel B. Hoyng MD

Associate Clinical Professor

University Medical Centre St Radboud
Nijmegen

The Netherlands

Chapter 64

Mark S. Humayun MD PhD
Professor of Ophthalmology
Biomedical Engineering and Cell & Neurobiology
Associate Director of Research
Doheny Retina Institute
Department of Ophthalmology
Keck School of Medicine
University of Southern California
Los Angeles, California

USA

Chapter 154

Yasushi lkuno MD

Assistant Professor

Department of Ophthalmology
Osaka University Medical School
Japan

Chapter 124

Douglas A. Jabs MD MBA

Alan C Woods Professor of Ophthalmology
Professor of Medicine

The Wilmer Eye Institute

Johns Hopkins University School of Medicine
Professor of Epidemiology

Johns Hopkins University Bloomberg School of
Public Health

Baltimore, Maryland

USA

Chapter 75, Chapter 89, Chapter 103

Glenn J. Jaffe MD

Professor of Ophthalmology
Department of Ophthalmology
Duke University

Durham, North Carolina

USA

Chapter 55

Valérie Jallet PhD
Laboratory Manager
Research and Development
Corneal Industie

Pringy

France

Chapter 129

Lee M. Jampol MD

Louis Feinberg Professor and Chairman
Department of Ophthalmology

Feinberg School of Medicine
Northwestern University

Chicago, lllinois

USA

Chapter 102



Leonard Joffe MD FCS(SA) FRCSEdin
Clinical Associate Professor
Department of Ophthalmology
University of Arizona

Retina Associates Southwest PC
Tucson, Arizona

USA

Chapter 29

Robert N. Johnson MD

West Coast Retina Medical Group

Assistant Clinical Professor of Ophthalmology
University of California

San Francisco, California

USA

Chapter 51, Chapter 105, Chapter 147

Daniel P. Joseph MD PhD
Barnes Retina Institute

St. Louis, Missouri

USA

Chapter 149

Eugene de Juan, Jr. MD

Formerly, Chief Executive Officer

Doheny Retina Institute

Professor, Department of Ophthalmology
Keck School of Medicine

University of Southern California

Los Angeles, California

USA

Chapter 126, Chapter 151, Chapter 156

J. Michael Jumper MD

West Coast Retina Medical Group
Retina Service Chief

California Pacific Medical Center
Assistant Clinical Professor

University of California, San Francisco
San Francisco, California

USA

Chapter 51, Chapter 105, Chapter 147

Henry J. Kaplan MD

Professor and Chairman

Department of Ophthalmology and Visual Sciences
University of Louisville

Louisville, Kentucky

USA

Chapter 134

James S. Kelley MD

Assistant Professor

Department of Ophthalmology

John Hopkins University School of Medicine
Baltimore, Maryland

USA

Chapter 110

Mohamad A. Khodair MD PhD

Institute of Ophthalmology and Visual Science
New Jersey Medical School

University of Medicine and Dentistry of New Jersey
Newark, New Jersey

USA

Chapter 153

Bernd Kirchhof MD

Department of Vitreo-retinal Surgery
Center of Ophthalmology

University of Cologne

Cologne

Germany

Chapter 120

Christina M. Klais MD

Retina Fellow

LuEsther T Mertz Retinal Research Center
Manhattan Eye, Ear and Throat Hospital
New York

USA

Chapter 53, Chapter 63

Barbara E. K. Klein MD

Department of Ophthalmology and Visual Sciences
University of Wisconsin Medical School

Madison, Wisconsin

USA

Chapter 85

Ronald Klein MD MPH

Professor, Department of Ophthalmology and
Visual Sciences

University of Wisconsin Medical School
Madison, Wisconsin

USA

Chapter 85

Robert W. Kline PhD

Associate Professor of Radiological Physics
Department of Radiation Oncology

Mayo Clinic

Rochester, Minnesota

USA

Chapter 38

David L. Knox MD

Associate Professor

Department of Ophthalmology
Wilmer Ophthalmological Institute
Baltimore, Maryland

USA

Chapter 96

Brian R. Kosobucki MD

Carolina Retina & Vitreous Consultants
Charlotte, North Carolina

USA

Chapter 92

Allan E. Kreiger MD

Professor, Department of Ophthalmology
The Jules Stein Eye Institute

Los Angeles, California

USA

Chapter 146

Derek Y. Kunimoto MD
Retina Service

Wills Eye Hospital
Philadelphia, Pennsylvania
USA

Chapter 95

Robert Choi Kwun MD
Partner

Retina Associates of Utah
Salt Lake City, Utah

USA

Chapter 128

Rohit R. Lakhanpal MD

Fellow and Clinical Instructor
Vitreoretinal Diseases and Surgery
Cullen Eye Institute

Baylor College of Medicine
Houston, TX

USA

Chapter 154

CEER S

Linda A. Lam MD

Attending Physician and Clinical Instructor
Retina Group of Washington

Washington Hospital

Washington, DC

USA

Chapter 74

Maurice B. Landers Ill MD
Professor of Ophthalmology
Department of Ophthalmology
University of North Carolina
Chapel Hill, North Carolina
USA

Chapter 116

Anne Marie Lane MPH

Department of Ophthalmology
Harvard Medical School

Manager

Clinical Research Unit, Retina Service
Massachusetts Eye and Ear Infirmary
Boston, Massachusetts

USA

Chapter 39

Michael S. Lee MD
Assistant Professor
Department of Ophthalmology
Southwestern Medical School
Dallas, Texas

USA

Chapter 142

Henry C. Lee MD

Barnes Retina Institute

Washington University School of Medicine
St. Louis, Missouri

USA

Chapter 150

Hilel Lewis MD

E Bruce and Virginia Chaney Professor
Chairman, Division of Ophthalmology
Director, Cole Eye Institute

The Cleveland Clinic Foundation
Cleveland, Ohio

USA

Chapter 50

Geoffrey P. Lewis PhD

Research Biologist

Neuroscience Research Institute
University of California Santa Barbara
Santa Barbara, California

USA

Chapter 115

Wee-Kiak Lim FRCOphth FRCS(Ed) MMED
Associate Consultant

Ocular Inflammation and Immunology
Singapore National Eye Centre
Singapore

Senior Staff Clinical Fellow

Uveitis and Ocular Immunology
National Eye Institute

Bethesda, Maryland

USA

Chapter 13

Eugene S. Lit MD

East Bay Retina Associates
QOakland, California

USA

Chapter 119

xi



Xii

e

Anat Loewenstein MD
Professor and Chairman
Department of Ophthalmology
Tel-Aviv Sourasky Medical Center
Sackler Faculty of Medicine
Tel-Aviv University

Tel-Aviv

Israel

Chapter 41

José Manuel Lopez MD
Assistant Professor
Harkness Science Institute
New York, New York

USA

Chapter 137

Gerard A. Lutty PhD

Associate Professor

Department of Ophthalmology
Wilmer Ophthalmological Institute
Johns Hopkins Hospital
Baltimore, Maryland

USA

Chapter 79, Chapter 80

Steven Madreperia MD PhD
Retina Associates of New Jersey
Teaneck, New Jersey

USA

Chapter 153

Albert M. Maguire MD

Director, Retina and Vitreous Service
Department of Ophthalmology
Sheie Eye Institute

Univeristy of Pennsylvania
Philadelphia, Pennsylvania

USA

Chapter 83

Martin A. Mainster MD PhD

Luther L Fry Professor and Vice Chairperson
Department of Ophthalmology

Kansas University Medical Center

Kansas City, Missouri

USA

Chapter 109

Nancy C. Mansfield PhD

Family Counselor and Patient Ombudsman
The Retinoblastoma Centre

Childrens Hospital of Los Angeles

Los Angeles, California

USA

Chapter 22

Michael F. Marmor MD
Professor of Ophthalmology
Stanford University Medical Center
Stanford, California

USA

Chapter 112

Bruce J. Martin PhD

Associate Professor of Physiology and Biophysics
Assistant Director

Medical Sciences Program

Indiana University

Bloomington, Indiana

USA

Chapter 5

Stephen C. Massey PhD

Elizabeth Morford Professor and Research Director
Department of Ophthalmology and Visual Science
University of Texas Medical School

Houston, Texas

USA

Chapter 4

Elias C. Mavrofrides MD
Lecturer in Ophthalmology
Florida Retina Institute
Lake Mary, Florida

USA

Chapter 87

Brooks W. McCuen Il MD

Robert Machemer Professor, Department of
Ophthalmology

Vice Chairman, Department of Ophthalmology
Director, Vitreoretinal Surgery

Duke University Eye Center

Durham, North Carolina

USA

Chapter 130

H. Richard McDonald MD

West Coast Retina Medical Group

Associate Clinical Professor of Ophthalmology
University of California San Francisco

San Francisco, California

USA

Chapter 51, Chapter 105, Chapter 147

Petra Meier MD

Assistant Professor

Klivik und Poliklinik fur Augen
Leipzig

Germany

Chapter 145

Shannath L. Merbs MD PhD

Associate Professor

Departments of Ophthalmology and Oncology
The Wilmer Eye Institute

Johns Hopkins University School of Medicine
Baltimore, Maryland

USA

Chapter 35

Travis A. Meredith MD

Chairman, Department of Ophthalmology
Sterling A Barrett Distinguished Professor
University of North Carolina at Chapel Hill
Chapel Hill, North Carolina

USA

Chapter 133

William F. Mieler MD

Professor and Chairman

Department of Ophthalmology and Visual Science
University of Chicago

Chicago, llinois

USA

Chapter 108

Robert F. Miller MD
Professor

Department of Neuroscience
University of Minnesota
Minneapolis, Minnesota
USA

Chapter 9

Joan W. Miller MD

Henry Willard Williams Professor of Ophthalmology
Chief and Chair, Department of Ophthalmology
Harvard Medical School

Massachusetts Eye and Ear Infirmary

Boston, Massachusetts

USA

Chapter 141

Peter Milne PhD

Associate Professor, Ophthalmic Biophysics
Center

Bascom Palmer Eye Institute

University of Miami School of Medicine
Miami, Florida

Department of Atmospheric Chemistry
University of Miami Rosenstie!l School of Marine
and Atmospheric Science

Key Biscayne, Florida

USA

Chapter 129

Robert A. Mittra MD
Vitreoretinal Surgery PA
Minneapolis St Paul, Minnesota
USA

Chapter 108

Darius M. Moshfeghi MD

Director of Ophthalmic Oncology and Pediatric
Vitreoretinal Surgery

Department of Ophthalmology

Stanford University School of Medicine
Stanford, California

Chapter 65

Andrew A. Moshfeghi MD

Lecturer in Ophthalmology

Bascom Palmer Eye Institute

University of Miami Miller School of Medicine
Miami, Florida

USA

Chapter 87

Ala Moshiri PhD

Neurobiology and Behavior Program
Department of Biological Structure
University of Washington

Seattle, Washington

USA

Chapter 1

Prithvi Mruthyunjaya MD

Assistant Professor of Ophthalmology
Duke Eye Center

Durham, North Carolina

USA

Chapter 70

Toshinori Murata MD PhD
Professor and Chairman

Department of Ophthalmology
Shinshu University School of Medicine
Matsumoto

Japan

Chapter 56

A. Linn Murphree MD

Director

The Retinoblastoma Centre
Childrens Hospital of Los Angeles
Los Angeles, California

USA

Chapter 22

Robert P. Murphy MD

The Retina Group of Washington
Fairfax, Virginia

USA

Chapter 74, Chapter 81, Chapter 82

Sumit K. Nanda MD

Clinical Associate Professor
Department of Ophthaimology
University of Oklahoma
Oklahoma City, Oklahoma
USA

Chapter 136



Quan Dong Nguyen MD MSc

Assistant Professor of Ophthalmology

The Wilmer Eye Institute

The Johns Hopkins University School of Medicine
Baltimore, Maryland

USA

Chapter 89, Chapter 103

Robert B. Nussenblatt MD
Chief, Laboratory of Immunology
Intramural Program

National Eye Institute

National Institutes of Health
Bethesda, Maryland

USA

Chapter 13

Michael D. Ober MD

Fellow, Vitreoretinal Surgery

Columbia University College of Physicians and
Surgeons

LuEsther T Mertz Retinal Research Center
Manhattan Eye, Ear, and Throat Hospital

New York, New York

USA

Chapter 53, Chapter 63

Richard R. Ober

Clinical Director

Ophthalmology Section

Southern Arizona Veterans Affairs Health Care
System

Tucson, Arizona

USA

Chapter 73, Chapter 139

Thomas E. Ogden MD PhD

Emeritus Professor of Physiology and Biophysics
Keck School of Medicine

University of Southern California

Los Angeles, California

USA

Chapter 15

Kean T. Oh MD

Assistant Professor of Ophthalmology
Department of Ophthalmology
University of North Carolina

Chapel Hill, North Carolina

USA

Chapter 116

Masahito Ohji MD

Associate Professor

Department of Ophthalmology
Osaka University Medical School
Osaka

Japan

Chapter 124

Karl R. Olsen MD

Clinical Assistant Professor

Retina Vitreous Consultants

University of Pittsburgh Medical School
Pittsburgh, Pennslyvania

USA

Chapter 97

Daniel Palanker MD

Assistant Professor

Department of Ophthalmology

and Hansen Experimental Physics Laboratory
Stanford University

Stanford, California

USA

Chapter 21

Earl A. Palmer MD

Professor

Departments of Ophthalmology and Pediatrics
Casey Eye Institute

Oregon Health and Science University
Portland, Oregon

USA

Chapter 80

Jean-Marie Parel PhD IngETS-G

Henri and Flore Lesieur Chair in Ophthalmology
and Director, Ophthalmic Biophysics Center
Bascom Palmer Eye Institute

University of Miami School of Medicine

Miami, Florida

USA

Chapter 129

Carl H. Park MD

Assistant Professor of Ophthalmology
Thomas Jefferson University

Wills Eye Hospital

Philadelphia, Pennsylvania

USA

Chapter 55

Jonathan E. Pederson MD
Adjunct Professor of Ophthalmology
University of Minnesota
Minneapolis, Minnesota

USA

Chapter 113

Christopher D. Pelzek MD
Partner, Retina-Vitreous Associates
Chicago, lllinois

USA

Chapter 27

Jay S. Pepose MD PhD

Professor of Clinical Ophthalmology and Visual
Sciences

Washington University School of Medicine

St Louis, Missouri

USA

Chapter 93

Dale L. Phelps MD

Professor

Departments of Pediatrics and Ophthalmology
University of Rochester School of Medicine and
Dentistry

Rochester, New York

USA

Chapter 80

Stephen Phillips MD
Carolina Centers for Sight
Murrells Inlet, South Carolina
USA

Chapter 71

Joel Pokorny PhD

Professor

Departments of Ophthalmology and Visual Science
and Psychology

Committee on Computational Neuroscience
University of Chicago

Chicago, llinois

USA

Chapter 10

Carmen A. Puliafito MD MBA
Chairman

Bascom Palmer Eye Institute
Miami, Florida

USA

Chapter 87

CEE

Narsing A. Rao MD

Professor of Ophthalmology and Pathology
Doheny Eye Institute

University of Southern California Los Angeles
Los Angeles, California

USA

Chapter 57, Chapter 100, Chapter 106,
Chapter 107

P. Kumar Rao MD

Retina Specialist

Retinal Consultants of Arizona
Phoenix, Arizona

USA

Chapter 107

Franco M. Recchia MD

Assistant Professor

Vanderbilt Eye Institute

Vanderbilt University Medical Center
Nashville, Tennessee

USA

Chapter 140

Thomas A. Reh PhD

Neurobiology and Behavior Program
Department of Biological Structure
University of Washington

Seattle, Washington

USA

Chapter 1

Dennis M. Robertson MD

Professor, Department of Ophthalmology
Mayo Clinic 2
Rochester, Minnesota

USA

Chapter 38

Joseph E. Robertson, Jr. MD
Professor and Chairman

Casey Eye Institute
Department of Ophthalmology
Portland, Oregon

USA

Chapter 20

Gary S. Rubin PhD

Helen Keller Professor of Ophthalmology
Institute of Ophthalmology

London

UK

Chapter 11

Stephen J. Ryan MD

President

Doheny Eye Institute

Los Angeles, California

USA

Chapter 56, Chapter 100, Chapter 138

Srinivas R. Sadda MD
Assistant Professor
Department of Ophthaimology
Keck School of Medicine
University of Southern California
Los Angeles, California

USA

Chapter 52

Alfredo A. Sadun MD PhD

The Flora Thornton Professor of Ophthalmology
Doheny Eye Institute

Keck School of Medicine

University of Southern California

Los Angeles, California

USA

Chapter 111

xiii



Xiv

CEEE

José Alain Sahel MD

Professor of Biomedical Sciences

Institute of Ophthalmology

University College London

London, UK

Professor of Ophthalmology

Pierre et Marie Curie University

Chairman, Department of Ophthalmology IV
Centre Hospitalier National d'Ophtalmologie des
Quinze-Vingts

and Department of Vitreoretinal Diseases
Fondation Ophtalmologique

Adolphe de Rothschild

Paris

France

Chapter 32

Maite Sainz de la Maza MD

Associate Professor, Department of
Ophthalmology

Division of Ocular Immunology and Uveitis
Hospital Clinico y Provincial of Barcelona
Barcelona University Central School of Medicine
Barcelona

Spain

Chapter 98

Michael A. Samuel MD
Attending Surgeon, Retina Service
Wills Eye Hospital

Thomas Jefferson University
Philadelphia, Pennsylvannia

USA

Chapter 22

George E. Sanborn MD
Richmond Retinal Associates
Richmond, Virginia

USA

Chapter 47

John P. Sarks FRACO

Honorary Consultant Ophthalmologist
Prince of Wales Hospital

Sydney, New South Wales

Australia

Chapter 60

Shirley H. Sarks MD, FRACO
Honorary Senior Research Associate
Medical Research Institute

Prince of Wales Hospital

Sydney, New South Wales

Australia

Chapter 60

Andrew P. Schachat MD

Karl Hagen Professor of Ophthalmology

Johns Hopkins University and Hospital

Baltimore, Maryland

USA

Chapter 3, Chapter 24, Chapter 27, Chapter 28,
Chapter 31, Chapter 44, Chapter 45, Chapter 49,
Chapter 50, Chapter 83, Chapter 99

J. Sebag MD FACS FRCOphth
Professor of Clinical Ophthalmology
Doheny Eye Institute

University of Southern California
California, USA

Chapter 114

Johanna M. Seddon MD ScM

Associate Professor of Ophthalmology and
Epidemiology

Harvard Medical School

Surgeon in Ophthalmology and Director,
Epidemiology Unit

Massachusetts Eye and Ear Infirmary
Boston, Massachusetts

USA

Chapter 33, Chapter 34, Chapter 58

Sanjay Sharma MD

Assistant Professor, Department of Epidemiology
Queen’s University

Hotel Dieu Hospital

Kingston, Ontario

Canada

Chapter 25, Chapter 46, Chapter 69, Chapter 84

Val C. Sheffield MD

Professor and Investigator
Department of Pediatrics
Howard Hughes Medical Institute
lowa City, lowa

USA

Chapter 16

Carol L. Shields MD

Associate Director, Oncology Service
Wills Eye Hospital

Professor of Ophthalmology

Thomas Jefferson University
Philadelphia

USA

Chapter 26, Chapter 46

Jerry A. Shields MD

Director, Oncology Service

Wills Eye Hospital

Professor of Ophthalmology

Thomas Jefferson University

Philadelphia

USA

Chapter 26, Chapter 29, Chapter 36, Chapter 46

Arun Singh MD

Director, Department of Ophthalmic Oncology
Cole Eye Institute

Cleveland Clinic Foundation

Cleveland, Ohio

USA

Chapter 50

Raymond N. Sjaarda MD
Retina Specialists
Baltimore, Maryland

USA

Chapter 148

Jason S. Slakter MD

Vitreous-Retina-Macula Consultants of New York
Clinical Professor of Ophthalmology

New York University School of Medicine

New York

USA

Chapter 53

Vivianne C. Smith PhD

Emeritus Professor

Department of Ophthalmology Visual Science
The University of Chicago

Chicago, lllinois

USA

Chapter 10

Ronald E. Smith MD
Professor and Chair
Department of Ophthalmology
Keck School of Medicine
University of Southern California
Los Angeles, California

USA

Chapter 95

Sharon D. Solomon MD

Assistant Professor of Ophthalmology
Vitreo-retinal and Retinal Vascular Services
Wilmer Ophthalmologic Institute

Johns Hopkins University School of Medicine
Baltimore, Maryland

USA

Chapter 99

Gisele Soubrane MD PhD FEBO

Professor and Chair

Clinique Ophthalmologique Universitaire de Creteil
University Paris XlI-Val de Marne

Creteil

France

Chapter 62

Rand Spencer MD

Clinical Associate Professor

University of Texas Southwestern Medical School
Dallas, Texas

USA

Chapter 80

Paul Sternberg, Jr. MD

GW Hale Professor and Chair
Vanderbilt Eye [nstitute
Nashville, Tennessee

USA

Chapter 23, Chapter 140

Jay M. Stewart MD

Clinical Instructor in Ophthalmology
Doheny Retina Institute

Los Angeles, California

USA

Chapter 126

Edwin M. Stone MD PhD

Professor of Ophthalmology

The Carver College of Medicine

HHMI Investigator, Howard Hughes Medical
Institute

The University of lowa

lowa City, lowa

USA

Chapter 16

llene K. Sugino MA

Institute of Ophthalmology and Visual Science
New Jersey Medical School

University of Medicine and Dentistry

Newark, New Jersey

USA

Chapter 153

Janet S. Sunness MD

Medical Director

Hoover Vision Services

Greater Baltimore Medical Center
Townson, Maryland

USA

Chapter 18, Chapter 19, Chapter 72

Yasuo Tano MD

Professor and Chairman
Department of Ophthalmology
Osaka University Medical School
Osaka

Japan

Chapter 124



William S. Tasman MD
Ophthalmologist-in-Chief

Wills Eye Hospital

Professor and Chairman
Department of Ophthalmology
Jefferson Medical College
Philadelphia, Pennsylvania
USA

Chapter 123

Matthew A. Thomas MD

Associate Clinical Professor of Ophthalmology
Department of Ophthalmology and Visual Sciences
Washington University

Barnes Retina Institute

St. Louis, Missouri

USA

Chapter 149

John T. Thompson MD

Partner, Retina Specialists and
Assistant Professor

The Wilmer Institute

The Johns Hopkins University
Baltimore, Maryland

USA

Chapter 117, Chapter 135, Chapter 148

Jennifer E. Thorne MD

Assistant Professor of Ophthalmology
Division of Ocular Immunology
Wilmer Eye Institute

The Johns Hopkins University
Baltimore, Maryland

USA

Chapter 75

Gabriele Thumann MD
Department of Ophthalmology
University of Cologne
Cologne

Germany

Chapter 7

Cynthia A. Toth MD

Associate Professor of Ophthalmology and
Biomedical Engineering

Duke University Eye Center

Durham, North Carolina

USA

Chapter 152

Michael T. Trese MD

Associate Retinal Consultant

Clinical Professor of Biomedical Sciences
Eye Research Institute

QOakland University

Royal Oak, Michigan

USA

Chapter 144

Linda M. Tsai MD

Assistant Professor

Department of Ophthalmology and Visual Sciences
Washington University

St Louis, Missouri

USA

Chapter 102

Patricia L. Turner MD

Department of Ophthalmology
University of Kansas Medical Center
Kansas City, Kansas

USA

Chapter 109

Timothy H. Tweito MD

Clinical Assistant Professor

Department of Ophthalmology

The Ohio State University School of Medicine
Columbus, Ohio

USA

Chapter 37

Paul G. Updike MS

Instructor

Department of Ophthalmology
Keck School of Medicine
University of Southern California
Los Angeles, California

USA

Chapter 52

Russell N. Van Gelder MD PhD

Associate Professor

Department of Ophthalmology and Visual Sciences
Department of Molecular Biology and
Pharmacology

Washington University School of Medicine

St Louis, Missouri

USA

Chapter 93, Chapter 134

Janneke J. C. van Lith-Verhoeven MD PhD
Department of Ophthalmology

UMCN St Radboud

Netherlands

Chapter 64

Jean D. Vaudaux MD
Department of Ophthalmology
Jules Gonin Eye Hospital
Lausanne University
Lausanne

Switzerland

Chapter 91

Franck Villain PhD

Assistant Professor

Department of Biomedical Engineering
University of Miami College of Engineering
Coral Gables, Florida

and Scientific Director

Corneal SA,

Paris

France

Chapter 129

Albert T. Vitale MD

Associate Professor

Department of Ophthalmology and Visual Sciences
John A Moran Eye Center

Salt Lake City, Utah

USA

Chapter 98

Jonathan D. Walker MD

Clinical Assistant Professor

Indiana University School of Medicine
Fort Wayne, Indiana

USA

Chapter 101

Alexander C. Walsh MD
Assistant Professor

Doheny Eye Institute

Keck School of Medicine
University of Southern California
Los Angeles, California

USA

Chapter 52

Ve XV

Hao Wang MD MA

Institute of Ophthalmology and Visual Science
New Jersey Medical School

University of Medicine and Dentistry

Newark, New Jersey

USA

Chapter 153

Andrew R.Webster MA FRCOphth MD
Honorary Consultant Ophthalmologist
Moorfields Eye Hospital

London

UK

Chapter 16

James D. Weiland PhD

Assistant Professor of Ophthalmology and
Biomedical Engineering

Doheny Eye Institute

Keck School of Medicine

University of Southern California

Los Angeles, California

USA

Chapter 154

John J. Weiter MD PhD

Associate Clinical Professor in Ophthalmology
Harvard Medical School

Associate Clinical Professor in Ophthalmology
Tufts University School of Medicine

Retina Specialists of Boston

Boston, Massachusetts

USA

Chapter 21

Richard G. Weleber MD

Professor of Ophthalmology and Molecular and
Medical Genetics

Casey Eye Institute

Oregon Health Sciences University

Portland, Oregon

USA

Chapter 17

Moody D. Wharam, Jr. MD FACR

Willard and Lillian Hackerman

Professor of Radiation Oncology

Department of Radiation Oncology and Molecular
Radiation Sciences

Sidney Kimmel Comprehensive Cancer Center
Johns Hopkins University

Baltimore, Maryland

USA

Chapter 45

A. Jeffrey Whitehead MD
Ophthalmology Fellow of Retina
University of Wisconsin
Madison, Wisconsin

USA

Chapter 149

Peter Wiedemann MD
Professor and Chair
Augenklinik
UniversitatKinkum Leipzig
Leipzig

Germany

Chapter 145

C. P. Wilkinson MD

Chairman

Department of Ophthalmology,

Greater Baltimore Medical Center

Professor, Department of Ophthalmology
Johns Hopkins University School of Medicine
Baltimore, Maryland

USA

Chapter 90, Chapter 122



xvi

BAE AR

George A. Williams MD

Chair, Department of Ophthalmology
Director, Beaumont Eye Institute
Royal Oak, Michigan

USA

Chapter 118

James K. V. Willson MD

Director, Harold C Simmonds Comprehensive
Cancer Center

University of Texas Southwestern Medical Center
Dallas, Texas

USA

Chapter 43

David J. Wilson MD

Professor, Department of Ophthalmology
Director, Christensen Eye Pathology Laboratory
Oregon Health and Sciences University

Casey Eye Institute

Portland, Orgeon

USA

Chapter 48

Peter H. Win MD

Resident

Department of Ophthalmology
Mayo Clinic

Rochester, Minnesota

USA

Chapter 139

Lawrence A. Yannuzzi MD
Vitreous-Retina-Macula Consultants of New York
New York, New York

USA

Chapter 53, Chapter 63, Chapter 86

Young Hee Yoon MD

Professor, Department of Ophthalmology
Asan Medical Center

University of Ulsan, College of Medicine
Seoul

Korea

Chapter 138

Tara A. Young MD

Retina Division

Co-Director Ophthalmic Oncology Center
Jules Stein Eye Institute

University of California, Los Angeles

Los Angeles, California

USA

Chapter 33, Chapter 34, Chapter 141

Marco A. Zarbin MD PhD FACS

Professor and Chair

Institute of Ophthalmology and Visual Science
New Jersey Medical School

University of Medicine and Dentistry

Newark, New Jersey

USA

Chapter 153

Kang Zhang MD PhD

Assistant Professor of Ophthalmology
University of Utah School of Medicine
Salt Lake City, Utah

USA

Chapter 18



