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Why do we need new formulas?
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 They are more accurate than older formulas
 They can be used in all eyes (short, medium 

and long)
 They are available online for free
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 13,301 eyes with 
SN60WF (Alcon)

 First demonstration 
that new formulas 
are more accurate 
than older formulas

Melles et al Ophthalmology 2019
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 150 eyes with 
SN60WF (Alcon)

 Even higher 
percentages of eyes 
with a PE within 
±0.50 D

Savini et al JCRS 2020
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An increasing number of studies is showing the higher accuracy of 
new-generation formulas



l
IOL Revolution| Giacomo Savini, MD   

Why?

 Preop ACD included in the ELP prediction
 The Hoffer Q, Holladay 1 and SRK/T based 

the ELP prediction on K and AL only
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Melles et al Ophthalmology 2018
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Preop ACD is not entered into simple 
multiple linear regression (like for Haigis), 
but in more sophisticated non-linear 
approaches based on AI and including 
other variables (WTW, CCT, gender)
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Why?

 Axial length is optimized in long eyes (>26 
mm) in order to avoid the AL 
overestimation obtained with the 
traditional group refractive index method
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Melles et al Ophthalmology 2018



l
IOL Revolution| Giacomo Savini, MD   

AL optimization can be performed with different 
approaches:
AI (e.g., machine learning)
Sum-of-segments and Cooke-modified AL
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It is no longer wise to follow older recommendations 
based on AL

Axial length
<22 mm Hoffer Q
22-24.5 mm Average of 3 formulas
24.5-26 mm Holladay 1
>26 mm SRK/T

 Haigis: valid in all groups
 Holladay II: valid but unnecessary
 SRK and SRKII: never!

Hoffer guidelines
(confirmed by Aristodemou et al in 2011)
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Results on 92 eyes with non-toric Vivity (DFT015)

IOLMaster 700
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Purpose:
1. Are older formulas with optimized constants 

sufficient to satisfy my patients?
2. Should I spend time with new formulas on the 

ESCRS IOL calculator? Would this improve my 
results?

3. Is webscraping better than the ESCRS IOL 
calculator?
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IOL power calculation by:
 Haigis
 Hoffer Q
 Holladay 1
 SRK/T

 Barrett UII
 EVO 2.0
 Kane
 Hoffer QST

1) Constant optimization on Excel (Goal/ Seek 
tool) to zero out the mean PE

2) Results by ESCRS IOL Calculator
3) Constant optimiz. by webscraping

2) Results by ESCRS IOL Calculator
3) Constant optimiz. by hofferqst.com
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Preoperative measurements

K   43.13 ±1.36 D (range: 39.50 - 46.28 D)
ACD  3.22 ±0.37 mm (range: 2.23 - 3.85 mm)
 LT   4.50 ±0.37 mm (range: 3.44 - 5.22 mm)
AL   23.95 ±1.24 mm (range: 21.16 - 27.37 mm)
 IOL power 20.70 ±3.40 D (range: 11.50 - 28.50 mm)
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Optimized 
constant

PE ±SD MAE MedAE PE < 
±0.25

PE < 
±0.50

PE < 
±1.00

Haigis -0.5059; 0.2428; 
0.2038 0.00 ±0.28 0.20 0.13 76.09% 90.32% 100.00%

Hoffer Q 5.67 0.00 ±0.32 0.23 0.19 68.48% 89.25% 98.91%
Holladay 1 1.92 0.00 ±0.32 0.24 0.17 67.39% 88.17% 100.00%
SRK/T 119.21 0.00 ±0.33 0.25 0.19 64.13% 84.95% 100.00%
BUII (ESCRS) 119.08 -0.05 ±0.27 0.21 0.18 68.48% 93.48% 100.00%
EVO (ESCRS) 119.08 0.00 ±0.25 0.19 0.15 71.74% 93.48% 100.00%
H QST (ESCRS) 5.644 0.00 ±0.27 0.20 0.14 72.83% 91.30% 100.00%
Kane (ESCRS) 119.08 0.01 ±0.25 0.20 0.17 69.57% 95.65% 100.00%
BUII (webscraping) 119.17 0.00 ±0.26 0.19 0.15 68.48% 96.74% 100.00%
EVO (webscraping) 119.08 0.00 ±0.25 0.18 0.14 73.91% 94.57% 100.00%
HQST (hofferqst.com) 5.64 0.00 ±0.27 0.19 0.13 77.17% 92.39% 100.00%
Kane (webscraping) 119.09 0.00 ±0.25 0.19 0.13 73.91% 95.65% 100.00%
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The percentage (60%) is lower for short eyes

Kane et al. JCRS 2016
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Voytsekhivskyy et al. Curr Eye Res 2021;12:1832

Short eyes
 Better outcomes with 

newer formulas
 K6 (70.5%)
 Kane (72.2%)
 Naeser 2 (71.4%)
 Olsen (70.9%)
 VRF-G (73.0%)
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Short eyes
 Better outcomes with 

newer formulas
 Castrop (74.7%)
 Kane (78.7%)
 Okulix (79.3%)
 Pearl-DGS (80%)

Wendelstein et al. BJO 2022;106:795
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Short eyes
 Better outcomes with 

newer formulas
 EVO 2.0 (76.9%)
 Hoffer QST (74.4%)
 K6 (79.5%)
 Pearl-DGS (80.8%)

Shammas et al. JCRS 2022
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In long myopic eyes, hyperopic surprises are 
frequent with traditional formulas
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Low percentage of eyes with a prediction error within ±0.50 D



l
IOL Revolution| Giacomo Savini, MD   

Long eyes
Barrett has been the first to introduce the optimized axial 

length, followed by the authors of the other formulas:
EVO 2.0
Hoffer QST
Kane
Naeser
Olsen

Cooke K6 and Pearl-DGS use CMAL
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Which are the results of modern formulas in eyes with axial 
length > 26 mm?
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Which are the results of modern formulas in eyes with axial 
length > 26 mm?
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Conclusions
Use new-generation formulas on the ESCRS IOL calculator
We can obtain up to 80% of eyes with a prediction error 

within 0.5 D both in short and long eyes (and >90% in the 
whole population)



Thanks

Giacomo Savini
giacomo.savini@startmail.com

iolpowercourse.com
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