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Modern Cataract surgery = 

Cataract extraction + Refractive surgery
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Enhanced evaluation of measurements quality

X



SDs ~ 0.010 mm for an OLCR and  a SS-OCT devices  < 0.05 D1

Higher success rates in measuring AL with SS-OCT:

• SS_OCT (96%) Vs OLCR (79%) Vs PCI (77%) 2

• SS-OCT (96%)  Vs OLCR (79%) 3

Axial length

1Koch DD. Am J Ophthalmol. 2016; 171: xv–xxx ; 2Shammas HJ et al. JCRS 2016; 42:50–61 ; 3Kurian M et al. JCRS 2016; 42:577–581 



Keratometry

 Measure the anterior cornea (in limited zones)

 Extrapolate posterior corneal curvature

• Use population average P/A ratio

• To calculate the estimated total cornea power

Measurement

Extrapolation

David Huang, MD, PhD www.COOLLab.net

http://www.coollab.net/


Errors from extrapolating posterior corneal power
by a fixed ratio:

Koch DD. Am J Ophthalmol. 2016; 171: xv–xxx 

Toric IOL calculations - posterior corneal astigmatism

Atypical corneas  - P/A ratio no longer valid: 

Variability of the P/A ratio in “Normal” corneas (~0.50 D)!



Solutions for measuring the total corneal power:  

Scheimpflug SS-OCT Color-LED Intraoperative 

Refractive Biometry 



The IOLMaster 700 - Total Keratometry (TK)

Telecentric, 3-zone  

keratometry

IOLMaster 700 

measurements

SwS

OCT

TK

anterior 

corneal surface.

posterior

corneal surface.

Designed to be ULIB constant compatible

IOLMaster 700
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Incorrect assumptions

The ant & post segments of the eye are mostly proportional

Keratometry and ACD are always related.

2 Variables Vergence Formulas

AL
mean K



New IOL Power Calculation Formulas







N = 108

Barrett, ESCRS Lisbon 2017

 Barrett Universal II Barrett TK Universal II

Mean Error (D) 0.00 0.00

STDev (D) 0.38 0.35

MAE (D) 0.30 0.29

Median AE (D) 0.27 0.26

≤ 0.50 D 85.2% 88.9%

≤ 0.75 D 94.4% 96.3%

≤ 1.00 D 97.2% 99.1%



How can we improve our refractive outcomes in 

cataract surgery?

Validate our measurements

Advanced IOL power calculation formulas

New biometry devices

 Accurate

 Robust

 ± Posterior cornea



Thank you.


