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Total Keratometry (TK)
Replacing assumptions with measurements 

• Total Keratometry(TK®) is a new measurement that combines telecentric keratometry and SWEPT Source OCT 
technology for the assessment of anterior and posterior corneal curvature. 

• The purpose of TK is to replace standard keratometry, aiming to help to reduce outliers and improve refractive outcomes of 
IOL calculation in cataract surgery.

• TK is ULIB-compatible, therefore existing standard formulas and IOL constants may be applied.

Picture source: Carl Zeiss Meditec media database
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Total Keratometry (TK)
Replacing assumptions with measurements

With Total Keratometry (TK) 

• The posterior corneal surface can now be directly measured with SS-OCT and 
used in formulas onboard the ZEISS IOLMaster and Z CALC, without changing 
your clinical workflow. 

• Thus, it is no longer necessary to use assumptions or nomograms of the 
posterior cornea.

This improves the results of toric IOL power calculations: 
14% more patients within +/– 0.5D cylinder (Haigis-T*).

Source: Total Keratometry Compendium, Fabian and Wehner 2018
*Retrospective post-hoc analysis of 145 normal cataract eyes implanted with aspheric IOL, 6 weeks post-op. 

Picture source: Carl Zeiss Meditec media database
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TK Release

SW 1.80
TK

(optional license)

Barrett TK formulas
(Requires Barrett Suite 

License AND TK License)

ZEISS IOLMaster 700
SW 1.80 & Total Keratometry (TK) Overview
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Contents of ZEISS IOLMaster Software 1.80 Update
Overview – Part 1

• Measurement
• Enhanced Fixation / AL Check Scan

• Analyse
• Display pupil offset (CW-Chord aka angle kappa)

• IOL Calculation
• Target Refraction
• Change of LVC Status
• Support of non-constant toric IOL ranges

• Settings
• Flexible print & export options
• Reference Image

• Bugfixes
• Minor bug fixes

Picture source: Carl Zeiss Meditec media database
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Contents of Total Keratometry (optional license) 
Overview – Part 2

• Total Keratometry (TK)

• Added new measurement values:

o Total Keratometry: TK (TK1, TK2, ∆TK, axis)
o Posterior Corneal Surface: PCS (PK1, PK2, ∆PK, axis)

• New Barrett TK formulas exclusive to ZEISS IOLMaster 700

• The Barrett TK Universal II and Barrett TK Toric formulas allows the 

use of actual posterior corneal surface values for IOL power calculation.

• Only available if Barrett Suite AND Total Keratometry licenses 

are both activated.

Picture source: Carl Zeiss Meditec media database
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Total Keratometry (TK)
Replacing assumptions with measurements

ZEISS IOLMaster 700, no hardware or operating change

Proven Telecentric Keratometry and SWEPT Source OCT

Use with trusted formulas on the ZEISS IOLMaster 700 and existing IOL constants

Two new Barrett TK formulas for non-toric and toric IOL

Improves toric and non-toric IOL power calculation
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Background
Posterior corneal surface has an impact on total corneal power

• EG. Koch et al.: The anterior cornea axis 
can be considerably different to the 
posterior cornea axis, resulting in different 
total corneal astigmatism. 

D. D. Koch, S. F. Ali, M. P. Weikert, M. Shirayama, R. Jenkins, und L. Wang, „Contribution of posterior corneal 
astigmatism to total corneal astigmatism“, J Cataract Refract Surg, Bd. 38, Nr. 12, S. 2080–2087, Dez. 2012
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How do we handle this today?
Existing methods are not entirely satisfactory

Models and nomograms are based on 
statistical measurements and might not 

compensate for outliers

Incorporate IOL power adjustment 
nomograms into formulas 

>Bild<

Comprehensive eye scanners 

Other devices provide posterior measurements, but 
are not always compatible with trusted formulas 

and constants
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Total Keratometry Measurement
No change to existing workflow

No change to
measurement

workflow
< 45 sec!
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Total Keratometry Measurement
Enabled by patented Cornea-to-Retina Scan based on SS-OCT
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Total Keratometry Measurement
Measurement principle
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Total Keratometry Measurement
Measuring total corneal power
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Measuring the Posterior Corneal Surface with the ZEISS IOLMaster 700
Enhanced biometric measurement for individualized surgical planning

• This first description of posterior corneal astigmatism 
measurement by the ZEISS IOLMaster 700 

• Found the average magnitude of posterior corneal 
astigmatism and proportion of vertical orientation of 
steep axis was lower than previous estimates. 

• The ZEISS IOLMaster 700 appears capable of 
providing enhanced biometric measurement for 
individualized surgical planning.

LaHood BR, Goggin M. Measurement of Posterior Corneal Astigmatism by the IOLMaster 700. J Refract Surg 2018;34(5):331–36.
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Remarkable IOL Calculation Results Observed
Improve toric IOL calculation

Source: Total Keratometry Compendium
Fabian and Wehner 2018
* *Retrospective post-hoc analysis of 145 normal cataract eyes implanted with aspheric IOL, 6 weeks post-op. 

Improve toric
IOL calculation.
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Total Keratometry Post-Laser Vision Correction?
First post-SMILE cases promising

Ganesh, Sri. Outcomes of post-SMILE Cataract Surgery with multifocal IOL implantation. CRSTE 2018.

“Using the IOLMaster 700 for biometric 
measurements, including Total Keratometry and 
IOL calculation, and by choosing the AT LISA tri 
839MP IOL, we were able to achieve excellent 

refractive and functional outcomes.”
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What Do Doctors Say?

Graham Barrett, MD, Perth, Australia

“I am very impressed with the results I have 
obtained with the IOLMaster 700.”

“TK has the potential to reduce refractive 
surprises to a minimum.”

Han Bor Fam, MD, Singapore

“For toric and non-toric, The TK value 
improves the overall outcome.”

“It tightens consistency, it reduces the outliers 
and enhances the overall outcome.”
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ZEISS IOLMaster 700 SW 1.80
Customized user Interface for your personal preference

Same GUI
(grey interface

optional)
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ZEISS IOLMaster 700 SW 1.80
Enhanced Fixation / AL Check Scan throughout the entire measurement process

• Axial length measurement is taken from different time points in the measurement process and will be compared to 
further ensure the patient was fixating.

1. Anterior segment OCT scan (ie. during fine 
alignment scan)

• Axial length measurement #1 taken

2. Retina OCT scan (ie. during fixation check 
scan)

• Axial length measurement #2 taken
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ZEISS IOLMaster 700 SW 1.80 & TK
Evaluate your measurements with intuitive quality checks

Keratometry (K)

Total Keratometry (TK)
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ZEISS IOLMaster 700 SW 1.80 & TK
Easily evaluate quality of your measurements
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ZEISS IOLMaster 700 SW 1.80 & TK
Conveniently view all keratometry data on one screen – K, TK & PK

Keratometry (K)

Total Keratometry (TK)

Posterior Keratometry (PK)
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ZEISS IOLMaster 700 SW 1.80 & TK
Conveniently view all keratometry data on one screen – K, TK & PK

Check 
individual 

cylinder and 
axis
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• The IOLMaster is the only optical biometer on the market that uses a smart optical configuration that allows telecentric and 
thus distance-independent keratometry.

o ‘Motion independent’ keratometry
o Independent of focus (easy & comfortable to use)
o Direct radius measurement (constant spot distance)
o Visual assessment of dots for tear film integrity

• Robust, precise and repeatable keratometry measurements

• NOW, the IOLM combines unique telecentric keratometry measurement of the anterior corneal surface with measurement of 
the posterior corneal surface in order to calculate Total Keratometry (TK).

Telecentric Keratometry
Unique optical system to the ZEISS IOLMaster
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L
M
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0 • 3-zone
Telecentric
Keratometry

• 18 points

• *1.5mm
• *2.5mm
• *3.5mm

• SE, K1, K2, ∆K, axis
• TSE, TK1, TK2, ∆TK, axis
• PSE, PK1, PK2, ∆PK, axis

3-zone Telecentric Keratometry
For improved repeatability & reproducibility

• Average of all 18 points are used

o “3-zone consistency” (Improved repeatability and reproducibility due to improved consistency checks – less outliers)

o “3 zone correlation” (additional correlation in 3 zones for improved repeatability)

* Approximate values, depending on corneal radii
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Chang-Waring Chord (Angle Kappa)
Evaluate the axis symmetry of the eye

• The IOLMaster offers the option to view the
pupil offset in: 

• Cartesian coordinates (x,y) or
• Polar coordinates (CW-Chord)

• Easily set preference in Advanced settings > 
Parameters, units > Chang-Waring Chord
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Angle alpha Angle kappa (CW-Chord)

• Angle alpha is the difference between the 
center of the limbus and the visual axis.

• Angle kappa is the difference between the 
center of the pupil and the visual axis.

Angle Alpha and Angle Kappa
Evaluate the axis symmetry of the eye
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Chang-Waring Chord (Angle Kappa)
Evaluate pre-op for MIOL implantation – Optimize IOL centration

Px = -0,1 mm

Py = + 0,5 mm CWC = 0,5 mm @ 101°
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Chang-Waring Chord (Angle Kappa)
Evaluate pre-op for MIOL implantation – Screen patients suitability

• Jack Holladay – „Pay attention to the Angla Kappa!“

• The dimension between the visual axis and the pupil is called the angla kappa (or chord mu / CWC).

• The proper place to center a diffractive, premium aspheric, or toric IOL is halfway between the visual axis and the
center of the pupil.

• If that value is greater than 0.6mm, patients with diffractive lenses will have halos and glare.

Jack T. Holladay, MD, Hidden Figures, Cataract & Refractive Surgery Today Europe, April 2018, pg 78-80
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Target refraction

Keratometry & 
Total Keratometry

TK values

LVC Status

ZEISS IOLMaster 700 - IOL Calculation screen
New features to improve workflow efficiency
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Target refraction
Setting target refraction individually for OD & OS to improve workflow

Workflow 
improvement
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Target refraction
Identify changes in target refraction with appropriate warning messages

Appropriate
warning

messages
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Change of LVC status
No need to re-measure the patient!

• Ability to change LVC status post-
acquisiton.

o Only Barrett Suite (ie. Barrett 
True-K) will calculate for
post-RK patients (with
standard Ks).
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Total Keratometry & Post-LVC Formulas
Expand IOL calculation for your post-LVC patients

• TK measurement values can be used to calculate post myopic LASIK and PRK with Haigis and Holladay II formulas 
(ie. formulas that do not consider Ks for the ELP prediction).

• TK measurement values cannot be used with LVC formulas such as Haigis-L and Barrett True-K.

• ZEISS IOLMaster 700 will block any calculations that are not yet available.

o EG. Barrett TK calculation is not possible using LVC ‘RK’.

o EG. Barrett TK Toric calculation is not possible using LVC ‘LASIK/LASEK/PRK’.
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ZEISS IOLMaster 700 - IOL Calculation screen
View and compare TK & K measurement values on one screen
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Total Keratometry (TK)

ZEISS IOLMaster 700 - IOL Calculation screen
View and compare TK & K measurement values on one screen

Keratometry (K)
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Detailed IOL information screen
Quickly view and change IOL selection

Formula used for
IOL calculation Easily toggle between

standard K & TK for
IOL calculation

Select IOL

View formula
constants

Change IOL
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Detailed IOL information screen
Identify selected IOL and formula
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Preselection of an IOL and export to ZEISS CALLISTO eye
Automatic transfer target axis and detailed printout
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ZEISS IOLMaster 700 - IOL Calculation screen
No need to manually enter data to online calculators

• Support of non-constant toric IOL 
ranges

• EG. Alcon toric IOLs

• Cylinder step sizes
• Naming convention (eg. T2, T3, 

T4, etc)



46Carl Zeiss Meditec AG, IOLMaster 700 SW 1.80 & Total Keratometry (TK)

Select IOL

• Spherical selection (IOL SE)

ZEISS IOLMaster 700 - IOL Calculation screen
No need to manually enter data to online calculators



47Carl Zeiss Meditec AG, IOLMaster 700 SW 1.80 & Total Keratometry (TK)

ZEISS IOLMaster 700 - IOL Calculation screen
No need to manually enter data to online calculators

Select IOL

• Toric selection (Cyl & Axis)

• 1 overcorrection (axis flip)
• 2 undercorrection (no axis flip)
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Print and Export Options
Customizable and flexible options to improve workflow efficiency

Set printer & export
settings in menu
will be applied
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Print and Export Options
Customizable and flexible options to improve workflow efficiency

Print options

will appear

Export options

will appear

Print & 
Export icons
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Print and Export Options
Customizable and flexible options to improve workflow efficiency

Optional pop-up menu

• Pop-up print/export menu will appear
when clicking on icon (default settings)

• User can easily change as required

• Eyes to be printed (Selected/Both)

• Formula results to be printed (same as
IOLM500)
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Print and Export Options
Customizable and flexible options to improve workflow efficiency

• Optional pop-up menu

• Enable in Advanced settings > Printout > Show print options

• Enable in Advanced settings > Export > Enable PDF export > Display export options
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ZEISS IOLMaster 700 Printouts
Intuitive and detailed printouts

• Printouts available:

• IOL Calculation (OD/OS)

• Analyze (OD)

• Analyze (OS)

• Biometric values (OD/OS)

• Corneal values (OD/OS)

• Reference image (OD)

• Reference image (OS)

Picture source: Carl Zeiss Meditec Media Database

NEW!
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IOL
Calculation

(OU)

Picture source: Carl Zeiss Meditec Media Database

TK
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Analyze
(OD/OS)

TK

Picture source: Carl Zeiss Meditec Media Database
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Biometric
Values

(OD/OS)

TK

Picture source: Carl Zeiss Meditec Media Database
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NEW!
Corneal
Values
(OU)

TK

Picture source: Carl Zeiss Meditec Media Database
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Reference
Image

(OD/OS)

TK

Picture source: Carl Zeiss Meditec Media Database
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Reference Image
Options for report – Implantation axis or steep axis to be printed

Chosen IOL KeratometryTotal Keratometry

3 Blue Lines
CALLISTO implantation axis

2 Green Lines
Total Keratometry steep axis

(2 surfaces - anterior & posterior) 

1 Purple Line
Keratometry steep axis
(1 surface - anterior) 
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Reference Image
Options for report – Implantation axis or steep axis to be printed
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Online User Help
Context Sensitive Help Menu
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Total Keratometry (TK)
Websites

• IOLMaster 700 website www.zeiss.com/IOLMaster

• Total Keratometry website www.zeiss.com/tk

• ZEISS Cataract Community https://cataract-community.zeiss.com/

• IOL Constants ULIB http://ocusoft.de.ulib/c1.htm
IOLCon http://iolcon.org/

Picture source: Carl Zeiss Meditec Media Database
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