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The Basic and Clinical Science Course is one component 
of the Lifelong Education for the Ophthalmologist (LEO) 

LEO framework, which assists members in planning their con-
tinuing medical education. LEO includes an array of clin-
ical education products that members may select to form 
individualized, self-directed learning plans for updating 

their clinical knowledge. Active members or fellows who use LEO 
components may accumulate sufficient CME credits to earn the LEO 
Award. Contact the Academy's Clinical Education Division for further 
information on LEO. 

The American Academy of Ophthalmology is accredited by 
the Accreditation Council for Continuing Medical Education 
to provide continuing medical education for physicians. 

The American Academy of Ophthalmology designates this 
CME activity for up to 40 hours in category 1 credit toward 
the AMA Physician's Recognition Award. Each physician 
should claim only those hours of credit that he/she has 
actually spent in the educational activity. 

The Academy provides this material for educational purposes only. It is 
not intended to represent the only or best method or procedure in every 
case, nor to replace a physician's own judgment or give specific advice 
for case management. Including all indications, contraindications, side 
effects, and alternative agents for each drug or treatment is beyond the 
scope of this material. All information and recommendations should be 
verified, prior to use, with current information included in the manufac-
turers' package inserts or other independent sources, and considered in 
light of the patient's condition and history. Reference to certain drugs, 
instruments, and other products in this publication is made for illustrative 
purposes only and is not intended to constitute an endorsement of such. 
Some material may include information on applications that are not con-
sidered community standard, that reflect indications not included in 
approved FDA labeling, or that are approved for use only in restricted 
research settings. The FDA has stated that it is the responsibility of the 
physician to determine the FDA status of each drug or device he or she 
wishes to use, and to use them with appropriate patient consent in com-
pliance with applicable law. The Academy specifically disclaims any and 
all liability for injury or other damages of any kind, from negligence or 
otherwise, for any and all claims that may arise from the use of any rec-
ommendations or other information contained herein. 

Copyright° 2001 
The Foundation of the American Academy of Ophthalmology 
All rights reserved 
Printed in the United States of America 
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CHAPTER XXV 

Basic Science of 

Keratorefractive Surgery 

Refractive surgery encompasses a broad range of procedures to change the refrac-
tion of the eye. BCSC Section 3, Optics, Refraction, and Contact Lenses, discusses 
the optical considerations for these procedures. Such procedures include techniques 
to alter the basic shape of the cornea or its ability to refract light. A classification of 
terms used in "keratospeak" is summarized in Table XXV-1. 

Currently, the most prevalent refractive surgery is cataract removal with intra-
ocular lens implantation, which is covered in BCSC Section 11, Lens and Cataract. 
Other related techniques include removal of the natural lens to treat myopia (clear 
lens extraction), removal and replacement of the natural lens with 10Ls to treat both 
hyperopia or myopia, or insertion of an artificial lens without natural lens removal 
(phakic 10L). All are effective methods for correcting refractive errors, but safety has 
not been established; the rate of complications including retinal detachment and 
loss of corneal endothelial cells is undetermined. 

Refractive surgery involving the cornea is rapidly changing with advances in 
technology. Chapter XXVI discusses the clinical aspects of keratorefractive surgery, 
and chapter XXVII covers laser techniques. Schematic illustrations of the more fre-
quent procedures are shown later in this chapter. 

Corneal Optics 

Zones of the Cornea 

For more than 100 years the corneal shape has been recognized as aspheric. 
Typically, the central cornea is about 3 D steeper than the periphery, a positive shape 
factor. Clinically, the cornea is divided into zones that surround fixation and blend 
into each other. The central zone of 1-2 mm closely fits a spherical surface. Adjacent 
to the central zone is a 3-4 mm doughnut with an outer diameter of 7-8 mm. Termed 
the paracentral zone, this doughnut represents an area of progressive flattening from 
the center. Adjacent to the paracentral zone is the peripheral zone with an outer 
diameter of approximately 11 mm, and adjoining this is the limbus with an outer di-
ameter on average of 12 mm. The central and paracentral zones are primarily 
responsible for the refractive power of the cornea (Fig XXV-1, see p 442). 

Together, the paracentral and central zones constitute the apical zone as used 
in contact lens fitting. The peripheral zone is also known as the transitional zone, 
as this is the area of greatest flattening and asphericity of the normal cornea. The 
limbal zone sits adjacent to the sclera and represents an area of steepening of the 
cornea prior to joining the sclera at the timbal sulcus. 
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