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Different Light Energy Distribution in Trifocal IOLs 

Asymmetrical Light Distribution of AT LISA tri*
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Photic Phenomena after MIOL Implantation

Material & Methods: Halo/Glare Simulator*

*Eyeland Design 

Network GmbH, 

Vreden, Germany

*Data on file: International Vision Correction Research Center (IVCRC), Universitäts-Augenklinik Heidelberg



University Eye Clinic Heidelberg

*Data on file: International Vision Correction Research Center (IVCRC), Universitäts-Augenklinik Heidelberg

Average Halo & Glare Performance (M)IOLs
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Achieving binocular Trifocality
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Distance dominant eye :  Distance + Intermediate + Near

Near dominant eye : Distance + Intermediate + Near

Binocular: Trifocality

Combination of :

Special trifocal optics:  

Artis Symbiose

Achieving binocular Trifocality

Distance Distance (dominant)

Near (dominant) Near

https://www.xn--3d-mnnchen-t5a.de/img/kmchls?l=de
https://www.google.com/imgres?imgurl=https://media.istockphoto.com/vectors/simple-eye-icon-vector-eyesight-pictogram-in-flat-style-vector-id856185676&imgrefurl=https://www.istockphoto.com/de/vektor/einfache-auge-symbol-vektor-sehverm%C3%B6gen-piktogramm-im-flachen-stil-gm856185676-141003653&tbnid=E30ny6fS3FJONM&vet=12ahUKEwjOj6T77-zuAhVDKewKHZeIAjMQMygAegUIARC9AQ..i&docid=cFGosTpl-uAZZM&w=1024&h=1024&q=Auge%20graphok&client=firefox-b-d&ved=2ahUKEwjOj6T77-zuAhVDKewKHZeIAjMQMygAegUIARC9AQ
https://www.google.com/imgres?imgurl=https://media.istockphoto.com/vectors/simple-eye-icon-vector-eyesight-pictogram-in-flat-style-vector-id856185676&imgrefurl=https://www.istockphoto.com/de/vektor/einfache-auge-symbol-vektor-sehverm%C3%B6gen-piktogramm-im-flachen-stil-gm856185676-141003653&tbnid=E30ny6fS3FJONM&vet=12ahUKEwjOj6T77-zuAhVDKewKHZeIAjMQMygAegUIARC9AQ..i&docid=cFGosTpl-uAZZM&w=1024&h=1024&q=Auge%20graphok&client=firefox-b-d&ved=2ahUKEwjOj6T77-zuAhVDKewKHZeIAjMQMygAegUIARC9AQ
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Artis Symbiose MID/PLUS (Cristalens/Afidera)
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Optical Principle: Minimizing Phase Reversals

Optic Transfer Function = OTF

Modulation Transfer Function = MTF

Phase Transfer Function = PTF
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Phase Reversal = Blurred Pictorial Quality

Phase Continuity = sharp image

Phase Reversal = blurred image

Bifocal MIOL

Phase Reversal

between both main foci 

Trifocal MIOL

Phase Reversal

at 60cm intermediate focus

Phase Reversal

PTF is shown in red underneath the MTF in green
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Optical Bench Analysis of Artis Symbiose System*

*Naujokaitis T, Auffarth GU, Khoramnia R, Łabuz G. Complementary system vs conventional trifocal intraocular lens: comparison of optical quality metrics and unwanted light distribution. J Cataract 

Refract Surg. 2023 Jan 1;49(1):84-90. doi: 10.1097/j.jcrs.0000000000001082. Epub 2022 Oct 25. PMID: 36325833; PMCID: PMC9794130.
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*Naujokaitis T, Auffarth GU, Khoramnia R, Łabuz G. Complementary system vs conventional trifocal intraocular lens: comparison of optical quality metrics and unwanted light distribution. J Cataract 
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Optical Bench Analysis of Artis Symbiose System*
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Optical Bench Analysis of Artis Symbiose System*
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*Naujokaitis T, Auffarth GU, Khoramnia R, Łabuz G. Complementary system vs conventional trifocal intraocular lens: comparison of optical quality metrics and unwanted light distribution. J Cataract 

Refract Surg. 2023 Jan 1;49(1):84-90. doi: 10.1097/j.jcrs.0000000000001082. Epub 2022 Oct 25. PMID: 36325833; PMCID: PMC9794130.

Optical Bench Analysis of Artis Symbiose System*
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 Patients and Methods

• First clinical results of 48 patients  (96 

eyes)
• Examination after 1 week, 1 month, 3 

months, 6 months, 12 months 
• The following  parameters were 

evaluated: UCDVA, BCDVA, UCIVA, 

DCIVA, UCNVA, DCNVA, Defocuscurve, 

Halo&Glare Simulator
• Mean Age: 70 ± 8 years 

*Data on file: International Vision Correction Research Center (IVCRC), Universitäts-Augenklinik Heidelberg
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Artis Symbiose MID/PLUS: Postoperative results*
1 month postoperative

UDVA (4m) BDVA (4m) UIVA (80cm) DIVA (80cm)

OU OU OU OU

0.02 ± 0.07 -0.06 ± 0.04 0.00 ± 0.07 0.03 ± 0.07

1 0.5 0 -0.5 -1 -1.25 -1.5 -1.75 -2 -2.25 -2.5 -2.75 -3 -3.5 -4
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binocular defocus curve, 1 month postoperative

*Data on file: International Vision Correction Research Center (IVCRC), University Eye Clinic,  Heidelberg
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Alcon AcrySof IQ Panoptix: Postoperative results*
1 month postoperative, n=20

UDVA (4m) BDVA (4m) UIVA (80cm) DIVA (80cm)

OU OU OU OU

-0.04 ± 0.09 -0.10 ± 0.07 0.01 ± 0.09 0.02 ± 0.09

1 0.5 0 -0.5 -1 -1.25 -1.5 -1.75 -2 -2.25 -2.5 -2.75 -3 -3.5 -4
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*Data on file: International Vision Correction Research Center (IVCRC), University Eye Clinic,  Heidelberg
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Artis Symbiose MID/PLUS vs Alcon AcrySof IQ Panoptix*
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binokular defocus curves, 1 month postoperative

Artis Symbiose MID/PLUS

Alcon AcrySof IQ Panoptix

*Data on file: International Vision Correction Research Center (IVCRC), University Eye Clinic,  Heidelberg
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Artis Symbiose MID/PLUS: postoperative results

*Data on file: International Vision Correction Research Center (IVCRC), University Eye Clinic,  Heidelberg
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Alcon AcrySof IQ Panoptix: Postoperative Ergebnisse

*Data on file: International Vision Correction Research Center (IVCRC), University Eye Clinic,  Heidelberg
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OD: 20.5 dpt sph/ 1.5 dpt cyl. @ 23°

 OD Phako/HKL (Artis Symbiose PLUS 

TORIC, +20.5/cyl:+1.5) on 22.10.2020

OS: 19.0 dpt sph/ 0.75 dpt cyl. @ 139°

 OS Phako/HKL (Artis Symbiose MID TORIC,  

       +19.0/cyl:+0.75) on 27.10.2020

*Data on file: International Vision Correction Research Center (IVCRC), Universitäts-Augenklinik Heidelberg

81 years old patient, Cataracta corticonuclearis on both eyes

OD sc = 0,52 logMAR, cc (+3,50/-0,75/78°) = 0,24 logMAR

OS sc = 0,34 logMAR, cc (+3,75/-0,75/104°) = 0,24 logMAR

Artis Symbiose IOL Calculation: Patient 1
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  Visual Acuity Results Artis Symbiose: Patient 1

after 1 month [logMAR]
UCDVA

UCNVA UCIVA
BCDVA

DCNVA DCIVA
40cm 66cm40cm 66cm

Binocular 0,14 0,20 0,10 0,10 0,10 0,20

after 3 months [logMAR]
UCDVA

UCNVA UCIVA
BCDVA

DCNVA DCIVA
40cm 66cm 40cm 66cm

Binocular 0,10 0,04 0,02 0,08 0,12 -0,02

good functional distance, near and intermediate vision performance 

at an early stage already

*Data on file: International Vision Correction Research Center (IVCRC), Universitäts-Augenklinik Heidelberg
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Defocus Curve Artis Symbiose Binocular: Patient 1
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*Data on file: International Vision Correction Research Center (IVCRC), Universitäts-Augenklinik Heidelberg
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Artis Symbiose IOL Calculation: Patient 2

OD: 20.5 dpt sph/ 0.75 dpt cyl. @ 46°

 OD Phako/HKL (Artis Symbiose Plus toric, 

+20,5/0,75 dpt.) on 10.11.2020

OS: 20.5 dpt sph

 OS Phako/HKL (Artis Symbiose, +20,5 MID dpt.) 

on 12.11.2020

*Data on file: International Vision Correction Research Center (IVCRC), Universitäts-Augenklinik Heidelberg

85 years old patient, Cataracta corticonuclearis on both eyes
OD sc = 0,80 logMAR, cc (-0,50/-/-)=0,70 logMAR 

OS sc = 0,18, logMAR cc (-0,75/-/-) = 0,10 logMAR 
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  Visual Acuity Results Artis Symbiose: Patient 2

after 1 month [logMAR]
UCDVA

UCNVA UCIVA
BCDVA

DCNVA DCIVA
40cm 66cm40cm 66cm

Binocular -0,10 0,10 0,00 -0,10 0,10 0,00

after 3 months [logMAR]
UCDVA

UCNVA UCIVA
BCDVA

DCNVA DCIVA

40cm 66cm 40cm 66cm

Binocular 0,00 0,00 0,00 Gbn Gbn Gbn

*Data on file: International Vision Correction Research Center (IVCRC), Universitäts-Augenklinik Heidelberg

good functional distance, near and intermediate vision performance 

at an early stage already
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Defocus Curve Artis Symbiose Binocular: Patient 2
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*Data on file: International Vision Correction Research Center (IVCRC), Universitäts-Augenklinik Heidelberg
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above 2,5 dpt defocus, visual acuity 0,10 logMAR or better
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*Data on file: International Vision Correction Research Center (IVCRC), Universitäts-Augenklinik Heidelberg

2,5 dpt

Defocus Curve Artis Symbiose Binocular: Patient 3
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Halo + Glare 

Less glare sensitivity and photoptic phenomena

*Data on file: International Vision Correction Research Center (IVCRC), Universitäts-Augenklinik Heidelberg
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Summary Artis Symbiose 

 Complementary, diffractive trifocal lens system

 good functional distance, near and intermediate vision 

performance at an early stage already

 Continuous binocular VA between 0.0- 0.1 logMAR or 

better für distance, near and intermediate vision 

performance

 Excellent straight defocus curve up to 3.5 dpt.

 Less glare sensitivity and photoptic phenomena

 Competitve outcomes to established trifocal IOls



Vielen Dank!
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