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Foreword to the Second Edition

In my opinion, the most important subject in the field of cataract surgery is the calculation of the
appropriate lens implant (IOL) power.  The very first complication of lens implantation was an
IOL power prediction error of 16 D by Sir Harold Ridley when he implanted his first IOL in 1949. 
The mistake was repeated in 1950 when he implanted his second lens.  He then turned his attention
to fixing the problem which allowed lens implantation to proceed.  Through the 50s, 60s and early
70s, it became the standard to use an 18.5 D prepupillary IOL for all eyes and the patient would
wind up with the same refractive error they had all their life, regardless of how bad it was.  Some
had devised crude charts allowing a surgeon to vary that power based on the patient’s previous
refraction in hopes of getting closer to emmetropia.  However, European pioneer surgeons, such
as Cornelius Binkhorst and Jan Worst of the Netherlands, were measuring the axial length of the eye using a crude A-
scan ultrasound and calculating the target IOL power using a Gaussian optics formula such as that devised by von der
Hiedje or Colenbrander.

I introduced immersion ultrasound IOL power calculation in the America in 1974 using the original Hoffer formula
and stimulated Sonometrics, Inc (Boston) to manufacture the first specific A-scan for IOL power (the DBR-100) in 1975. 
Over the years, improvements in ultrasound instrumentation and development of more accurate formulas (Haigis,
Hoffer Q, Holladay and SRK/T) have made lens power calculation very accurate when there is attention to detail.  The
introduction of the IOLMaster by Zeiss in 1999 revolutionized this process by making axial length measurement much
easier, repeatable and more accurate with only 10-15% of eyes still needing an ultrasound measurement.

In the past, patients quietly accepted needing an eyeglass prescription after cataract surgery.  That is no longer true. 
Patient expectations today are that their postoperative refractive error will be what they expect it to be and at no time is
this more important than when performing a clear lens extraction to correct ametropia or implanting a phakic IOL.  It
behoves every surgeon implanting IOLs to become an expert in this subject and this textbook will help in that regard. 
Obtaining the exact IOL power desired is the biggest practice builder there is.  Making patients happy, however, is the
most gratifying compensation and what this is all about.

I congratulate Dr Garg for assembling such a large group of contributors so as to enable the reader to learn a lot
about this important topic, be they novice or expert.  I may not completely agree with every statement in this textbook
but difference in experience and opinion is what helps move science forward.

Kenneth J Hoffer  MD FACS

Clinical Professor of Ophthalmology, UCLA
St. Mary’s Eye Center, 1301 20th St. Suite 250

Santa Monica, CA 90404 , USA 310-451-2020
Mobile: +1-310-387-2013 [After 1 PM PST Only]

KHofferMD@AOL.com
www.KHoffer.com Travel Site

www.EyeLab.com IOL Power Site





Foreword to the First Edition

In 1999, I visited India for the first time, to meet my now good friend Dr. Amar Agarwal in
Chennai. The knowledge and skill I met imbued me with a deep respect for my Indian
colleagues, I therefore felt honoured to be asked to write the Foreword to this book.

A good textbook should bear the characteristics of an enthusiastic teacher, taking students
by the hand and leading them through the tasks to be mastered, leaving them wiser for the
experience. The authors of this book have fully understood this process by which we learn.

As early as 1870, Placido studied the corneal surface with his Disc. In 1880 Javal in
France was already aware of the importance of photographically recording the images to be
studied. In 1896, Professor Allvar Gullstrand (1868 – 1930) developed the first
photokeratoscope, giving us quantitative data on the form of the cornea. This allowed him to calculate the corneal
meridian profiles, which are surprisingly similar to those derived from modern Corneal Topography Analyses.
Gullstrand improved the ophthalmoscope, and invented the slit-lamp. He and Helmholtz were the first to describe
schematic eye models to approximate the optical properties of a normal eye.

As a member of the Swedish Ophthalmological Community for almost 30 years, the work of Professor Gullstrand,
who won the Nobel Prize in Physiology or Medicine in 1911, lies close to my heart. Indeed his work in many ways has
helped to provide the background to the knowledge presented in this book.

I started my Residency in Ophthalmology 1976, and implanted my first IOL in 1983. Biometry and IOL calculations
were relatively crude at that time, and postoperative anisometropia was not uncommon, something that we have been
able to correct in many cases after introduction of the Excimer laser. In the Spring of 1993, I performed my first PRK. At
that time the cornea was viewed as an essentially two-dimensional piece of plastic. There were many satisfied patients
but also a number of dissatisfied. This textbook by Internationally Eminent Dr. Ashok Garg and co-authors will
explain just why a more complex evaluation of the eye is needed, and will describe the state of  the art in the technology
we use to ensure the best possible results today.

Jes Mortensen MD

The Eye Department
Örebro University Hospital
SE-701 85 Örebro, Sweden

Fortunagatan 29 ,
SE-553 23 Jonkoping,

Sweden
Telephone: 46 36 129601

e-mail:  jes.mortensen@comhem.se
jes.mortensen@lj.se

jes.mortensen@orebroll.se





Preface to the Second Edition

The First Edition of IOL Power Calculation book released only three years ago is completely sold out much before our
expectations with worldwide appreciations and acclamations. We are certainly encouraged by this tremendous response
and our publisher has asked us for revised (second) edition.

IOL power calculation is a complex and important subject. A number of new formulas have come up for cataract
and refractive surgeons which deliver good outcomes and provide another avenue to validate our IOL selections.

The Second edition contains 56 chapters covering all aspects of IOL power calculation from basic to advanced IOL
power calculations in various clinical and difficult conditions of the eye by International Masters of this field. Precision
in IOL power calculations shall lead to accurate vision in cataract and refractive patients with less complications.

Our sincere gratitudes are due to publisher specially Sh. Jitendar P Vij (CEO), Mr. Tarun Duneja (General Manager,
Publishing) and all staff members of M/s Jaypee Brothers Medical Publishers (P) Ltd. for their dedicated efforts and
preparation of second edition in a very short time.

We are confident that the second edition covering all clinical conditions and newer formulas shall serve as ready
reference to ophthalmologists worldwide in their clinical practice for precise IOL power calculations.

Editors



Preface to the First Edition

Intraocular lens power calculation is an important clinical parameter. An accurate and precise biometry is one of the
key factors in obtaining a good refractive outcome after cataract surgery. A small preoperative ocular biometry error
leads to significant postoperative refractive error posing problems both for patient and surgeon. Inaccurate axial length
measurements and inappropriate use of Intraocular lens power formulae generally lead to this problem.

Standard keratometry and computed corneal topography are commonly used parameters. Estimation of central
anterior chamber depth is vital in new theoretical formulae for IOL power calculation. New technologies have been
introduced in this field specially customised IOL power formulae, measurement of axial length (IOL master), customised
axial length approach, computerized rotary 3D scanning system, etc. These techniques certainly help the
ophthalmologists for proper preoperative assessment to obtain predicted postoperative refractive outcomes.

Improved measurement technologies and refinements in IOL power formulae reduce postoperative refractive errors
in long and short eyes as well as normal axial length eyes.

This International book of IOL power calculations covers all aspects of calculations from normal cornea to after
refractive surgery, in Phaco/Microphaco, on irregular corneal surface, in phakic IOLs, in corneal scarring and
astigmatism and in pediatric cataract surgery. A number of leading International ophthalmologists who are masters in
this field have contributed their experiences in form of chapters for the benefit of ophthalmologists. Our special thanks
to the publisher M/s Jaypee Brothers Medical Publishers (P) Ltd. specially Mr. Jitendar P Vij (CEO), Mr. Tarun Duneja
(General Manger, Publishing) and all staff members who extended full cooperation and published this International
book in a very short time.

We are hopeful that this book shall meet the expectation of ophthalmologists in providing complete information in
relation to IOL power calculations in their day-to-day clinical practice.

Editors
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