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IOL power prediction depends on many factors

What Is the Exact IOL Power Needed 
for Each Eye of This Patient?

Arial length (AL)
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Lens thickness (LT)

Pre-op and target refraction

A-constant

Index of refraction (cornea, aqueous)

Regular astigmatism

Surgically induced astigmatism

Surgical Variables

Capsular/zonular integrity

Capsulorhexis

Calculation Assumptions
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Fixed IOLs Rely on Preoperative Refraction Estimations

Residual refractive errors are common even after premium cataract surgery

35%

15%

17%

Post-op IOL position

Post-op corneal power

Axial length

Error Source6

6.  Norrby, S. Sources of error in intraocular lens power calculation. JCRS 2008: 368-76
5.  Line Kessel, MD, PhD, Et Al.  Toric Intraocular Lenses in the Correction of Astigmatism During Cataract Surgery – A Systematic Review and Meta-Analysis Ophthalmology. 2016 Feb;123(2):275-86

6

https://www.ncbi.nlm.nih.gov/pubmed/26601819
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Post LVC Patients
● Why are they so tricky?

○ Assumptions made by current biometers:
■ Corneal curvature is proportional across the entire cornea
■ Ratio of anterior K curvature to posterior K curvature is normal

■ Both assumptions influence the power formulas which rely on 1.3375 as 
the accepted index of refraction 

LVC alters cornea è Lens not positioned where we expected è Refractive surprise!
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Let’s do some math…

• Targeting plano, effective lens position of a 25 D IOL ends up 1 mm 
anterior of where it should be. What can we expect this patients spec 
Rx to be postoperatively?

• 0.07 * 25 = 1.75 DS (IOL is roughly 2/3 power of lens at spectacle plane)

• 1.75 * 2/3 = 1.16 DS myopia

• 7% of IOL power for every mm of deviation
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Lichtinger, A. The Light adjustable Lens – a review . 3  M ay 2012. European O phthalm ic Review . 6(2): 108-111. 

Adjustable IOLs – A new frontier!

● 1996 – Kraser – 3-piece IOL with inflatable diaphragm that could be 
injected postoperatively with fluid

● 1996 –Schwartz, Grubbs – Photosensitive Macromer System (early LAL)

● 2003 -  Eggleston – Mechanically adjustable IOL with samarium and 
cobalt magnets

● 2019 – Light Adjustable Lens – Available in US
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● Modular / Multicomponent IOLs
○ Accommodating IOLs

● Refractive Index Shaping IOL

● Light Adjustable IOL

Adjustable IOL’s – One size does NOT fit all!

10

Modular / Multicomponent IOLs

● Harmoni
○ Base unit that fills capsular bag with attached 

secondary optic
○ Theoretically, lower risk of PCO because of size of 

base unit 

● Precisight 
○ Two refractive lenses – a front and a base lens
○ Front lens outside of bag

Photo credit: Uy HS. Precisight multicomponent IOL. CRST Global Europe edition. Accessed 6 August 2024 from 
https://crstodayeurope.com/articles/2018-may/the-harmoni-modular-iol-system/
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● Juvene
○ Bag filled haptic surrounding 

fixed power lens with attached 
fluid filled lens 

○ Two parts injected separately 

○ Ability to exchange optic if need 
power change

○ 2 – 3.5 D of additional power 
range

Accommodative IOLs

Photo courtesy of LensGen
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● Omnivue
○ Fixed front power optic with fluid filled, 

shape changing base

○ Large base that fills capsule – more stable ELP 
postop

○ Large incision required for implantation (3.5 
mm)

○ Ability to exchange front optic if necessary

Accommodative IOLs

Photo courtesy of Altia Vision
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● JelliSee
○ 8 Fixed haptics to peripheral lens capsule

■ Haptic actuators designed to scar into capsule – 
early models suggest improved accommodation over 
time

○ 7D of accommodation

○ <0.2 mm diameter change needed for full 
accommodative range 

○ Liquid filled, flat anterior surface

Accommodative IOLs

Photo courtesy of JelliSee O phthalm ics 
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● Perfect Lens
○ IOL adjustment with femtosecond 

laser

○ Low power (below ablation level)

○ Laser application increases 
hydrophilicity è decreases refractive 
index

○ Phase-wrapping algorithm used to 
“shape” a thin power lens into 
previously implanted IOL

Refractive Index Shaping

Photo: Sahler R, Perfect Lens. Accessed from Laser and Lens Adjustability. CRST July 2023. Accessed 
7 August 2024 from https://crstoday.com/articles/july-2023/laser-and-lens-adjustability
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● 405 nm femtosecond laser 
○ Energy 100-1000x lower than ablation level
○ Laser focus 5-10 micron in diameter and length

● Alteration of collagen fibril density

● Most studies have been applied to cornea
○ Potential application to Contact Lenses and IOLs

LIRIC – Laser Induced Refractive Indexing

Photo: Zheleznyak L, Clerio Vision. Accessed from Laser and Lens Adjustability. CRST July 2023. 
Accessed 7 August 2024 from https://crstoday.com/articles/july-2023/laser-and-lens-adjustability
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Light Adjustable Lens - Schwartz, Grubbs 

● Photochemistry and Diffusion
○ Solutes (photosensitive macromers) distribute themselves equally in a matrix

● Silicon matrix with polymer, resin, crosslinker, and platinum catalyst 
○ Irradiation of optic with 365 nm UV light

○ Macromers in irradiated area polymerize  è thermodynamically unstable 
diffusion gradient between irradiated and unirradiated areas

○ Unpolymerized macromers diffuse into irradiated area to restore equal 
distribution è Lens shape change
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Photo Credit: Berdahl J. Light Adjustable Lens: Costumizable and Predictable Refractive Results. Millenial Eye. July/August 2014. Accessed 5 August 24 from 
https://millennialeye.com/articles/2014-jul-aug/light-adjustable-lens-customizable-and-predictable-refractive-results/ 
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Adjustment Beam
Ligh t from  th e R xSigh t LD D  

is directed by th e su rgeon  

to th e Ligh t A dju stable Len s

Photopolymerization
M acrom ers in  th e path  of th e 

ligh t are ph oto-polym erized

Lock-In Beam
Th e en tire  len s is exposed to 

ligh t to polym erize all th e 

rem aining m acrom ers

Final Result
Th e ou tcom e is a precise 

ch an ge in  th e LA L pow er to 

m atch  th e patien t’s in dividu al 
prescription

ActivShield
B locks U V except du rin g 

LD D  treatm en t

Diffusion and 
Power Change
U n polym erized m acrom ers 

m ove in to th e exposed area, 

cau sin g precise sh ape an d 
pow er ch an ge

Light Treatment After LAL Implantation
Digital correction of vision
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Prediction-based Decisions

Make 
a choice

Predict 
IOL power

Potential Post-operative risksSurgeryLifestyle
assessment

Premium IOL process tries to predict IOL for patient
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Trial-Based Decision

Light treatments & lifestyle 
verification 

Adjustments and 
refinements to meet your 

patients’ criteria

Monofocal optic profile

Fine-tuned vision in 
both eyes

Patient-driven outcomes

Lock in

RxSight premium procedure adjusts the LAL® to fit the patient 
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Key Metrics

• Silicone three-piece IOL 
• IOL power +4.00 D to +30.00 D
• Optic diameter: 6mm 
• Overall Diameter: 13 mm
• Adjustable power range +/- 2.00 DS 

with up to an additional -2.00 DC
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LAL Details
• >80% of patients elect blended vision

• On average ending at -1.10 DS in ND eye

• Option to broaden the depth of focus 
during LDD treatments

• First light adjustment at day 17 post-op

• One LDD per week – allowing time to 
test drive
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What to Expect: Navigating LDD Treatments in the Clinic

§ Manifest refraction

§ Target determination

§ Patient counseling

Customization plan

§ Pre-test

§ History

§ Acuity

Work-up

§ Patient prep

§ Position for comfort

Patient prep

§ Dilation optimization

§ Pupil monitoring

Dilation

§ LDD set-up

§ Treatment delivery

LDD treatment

24
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Custom Blended Vision

• Ability to preserve binocularity 
while achieving functional near

• Stay away from “Monovision”

27

The Perfect Fit?

28

29

Case Study 1

• 71-year-old male

• Retired accountant, Avid Golfer
• CC: Blur OD>OS. Referring OD noted a significant NS related myopic shift OD

• Spec Rx:

 

OD: -2.00 DS 20/40-2

OS: +1.00 DS 20/30-2

30

31

What is the Plan? Light Adjustable Lens OU

Goals: 
• Max DVA with functional reading
• Wants to be able to see golf ball and write down score
• Not avid reader, but uses iPad often in the morning

32
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   OD   OS

3/17: UCDVA :   20/20-2   20/20+2
 UCNVA:   J3+   J7

 MR:   -0.50 DS   +0.25 DS
 Target:   Plano   -0.75 DS

3/29: UCDVA:   20/15-1   20/20-1
 UCNVA:   J3   J1+

 MR:   +0.25 DS   -1.00 DS
 Target:   1st lock   1st lock

3/31: UCDVA   20/15-2   20/20-1
 UCNVA   J3   J1+

 MR:   +0.25 DS   -0.75 DS
 Target:   Final lock   Final lock
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UCDVA: OD: 20/15-2 OS: 20/20-1 OU: 20/15

UCNVA: OD: J3 OS: J1+ OU: J1+

Final Outcome:

Final Refraction:

OD: Plano DS 20/15-2

OS: -0.75 J1+
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Case Study 2

• 29-year-old female news anchor

• Scleral lens wearer, notes discomfort at end of day, looking for 
refractive surgery options

• Spec Rx:

• LASIK/PRK/Smile? ICL? RLE?
 

OD: +8.25 — 2.75 x 020 20/25

OS: +7.50 — 0.75 x 016 20/25

35 36

What makes this a good option?

37

OD: +2.00 — 2.50 x 014 20/20

OS: 
(Dominant Eye)

+2.25 — 1.75 x 006 20/15-2

OD: -1.50 DS

OS: Plano

17 Days Post-op:

Target:

38
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UCDVA: OD: 20/40 OS: 20/20-1 OU: 20/20

UCNVA: OD: J2 OS: J5+ OU: J2

Final Outcome:

Final Refraction:

OD: -1.50 DS 20/20-2

OS: Plano 20/20
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Phase IV Clinical Data.         

LAL Real World Use & Outcomes
• 885 subjects received bilateral LAL implants at a total of 100 

clinical practices
• Patients and doctors customized refractive targets in each 

eye concurrently during adjustment period

• Refractive results collected approximately 1-3 months after 
final lock-in treatment

40

N ote: M on ocu lar ou tcom es in  532 “distan ce eyes” (sin ce 27 su bjects selected bilateral m yopia)

Absolute MRSE and astigmatism were within 0.50 D of emmetropia in 93.8% of eyes 
and 92.5% of eyes targeted for emmetropia.
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Uncorrected Outcomes

———

1. RxSight PMCS-002 Clinical Outcomes of Patients Bilaterally Implanted with LAL

Binocular Uncorrected 
Distance Vision

All (N = 885) Binocular Uncorrected 
Near Vision

All (N = 885)
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Binocular Surgery Outcomes

1. R xSigh t C om bin ed PM C S-001 &  PM C S-002 C lin ical O u tcom es of Patien ts B ilaterally Im plan ted w ith  LA L

Uncorrected binocular 
distance vision

Uncorrected 
near vision

20/20 or 
better

20/25 or 
better

J1+ or 
better

J1 or 
better

J2 or 
better

J3 or 
better

All
(n=559) 87% 97% 49% 79% 92% 98%

Bilateral Emmetropia
(n=95) 92% 98% 27% 56% 77% 93%

Blended Vision
(n=437) 86% 97% 53% 83% 95% 99%

Bilateral Myopia
(n=27) 78% 89% 67% 89% 96% 100%
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Stability of Adjustability
7-year follow-up study

§ 103 eyes received LAL from 2008–2012
§ Mean follow-up time: 7.2 years 
§ No significant changes in: 

§ Vision
§ Refraction
§ Corneal thickness

Schojai, Merita MD; Schultz, Tim MD; Schulze, Katrin MD; Hengerer, Fritz H. MD, PhD; Dick, H. Burkhard MD, PhD. Long-term follow-up and clinical 
evaluation of the light-adjustable intraocular lens implanted after cataract removal: 7-year results. Journal of Cataract & Refractive Surgery 46(1):p 8-13, 
January 2020.
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ActiveShield 

Folden D, Wong J, Clinical Ophthalmology 2022
• 62 eyes total
• 33/62 – post refractive
• One eye targeted plano
• No visually significant pathology

• 100% within +/- 0.50 D of target
• Plano targeted eyes: 97.2% 20/20 or better

LAL 2.0 – introduced in 2021
Enhanced UV absorber in silicone matrix è enhanced protection from environmental UV light

45

LAL in our Practice

• 93% of all premium IOL’s

• Statistics:

• Average total deviation from target: 0.1901 DS
• [FDA study: LAL 0.224, control 0.313]

• Standard Deviation: 0.326

• [FDA study: LAL 0.225, control 0.322]
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• % eyes with deviation </= 0.25 DS [80.58%]

• % eyes with deviation </= 0.50 DS [92.23%]

• [FDA study: LAL 92.1%]
• UCVA OU 20/20-2 or better [89.53%]

• UCVA OU 20/25-2 or better [95.35%]

• ***No significant refractive shift noted with lock-in***
• Average difference between pre- and post-lock MR: 0.005 DS
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Introducing the LAL+

LAL+LAL

+1.5 +1.0 +0.5 0.0 -0.5 -1.0 -1.5 -2.0 -2.5 -3.0
Defocus (D)
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0.2

0.1

0

-0.1

log
m

ar
LAL (DOF = 1.37 D)
LAL+ (DOF = 1.58 D)

Addition of small continuous 

increase in central lens power 

relative to the LAL
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1. RxSight PMCS-007 Clinical Outcomes of Patients Bilaterally Implanted with LAL+ 
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Proportion of Subjects Achieving 20/20 Binocular Uncorrected Visual Acuity (%)

50
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Things to Consider:

• Dilation requirement
• Time demand – up to 3 adjustments followed by 2 lock-ins
• Physical limitations – need to be able to sit for 

adjustments
• Personality

• Ocular health?

51

Contraindications

• UV sensitive medications
• Inability to fixate
• Inability to dilate
• Silicone oil
• Corneal opacities

52

Case Study 3

• 76-year-old Caucasian Male
• “I have cataracts — take them out. I expect to stay glasses free and have the 

vision I had after my LASIK surgery”
• “I also have a little bit of glaucoma”

• “Send over all consents and patient education materials — I need my 
attorney to review it all”
 OD: +0.75 — 0.75 x 082 20/20

OS: +1.25 — 0.50 x 184 20/25-2

53

• Tapp 14/14 mmHg
• LASIK scars OU
• Reduced tear film — 1+ SPK inferior K OU
• 3+ NS OU

• Scattered punctate drusen OU

• What should the action plan be? 
• Monofocal vs. Premium IOL? Gtts vs. SLT vs. MIGS? Refer out?

Case Study 3

54
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*Latanoprost QHS and Dorzolamide BID OU*

POAG Stage: “a little bit”

56
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What is the Plan? Light Adjustable Lens + Goniotomy OU

57

OD: Plano

OS: -1.5 DS

Refractive Target:

What is the Plan? Light Adjustable Lens + Goniotomy OU
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UCDVA: OD: 20/20 OS: 20/50+1 OU: 20/20

UCNVA: OD: J7 OS: J1 OU: J1

3 Months Post-op:

Final Refraction:
OD: Plano DS 20/20

OS: -1.25 20/20

Tapp: 12/12

59

10/30/25 Case	#4 LA L C A SE   •   ST EP  1  O F  6

New patient — reduced vision, motivated for premium IOL

History: S/P LASIK OU (1998)

OD Right	Eye

20/50-1  phni
3+ SPK; reduced TBUT, low tear lake

OS Left	Eye

20/200  phni
3+ SPK; reduced TBUT, low tear lake; central 
epithelial defect

✱  Significant reduced corneal sensitivity OU

3+ Collarettes OU 3+ NS OU
Posterior segment unremarkable 
(hazy view 2° K & NS)
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PLAN Treatment	Initiated LA L C A S E   •   S T E P  2  O F  6

Amniotic membrane placed (CAM360)

Start Xdemvy BID OU × 6 weeks

Start Oxervate

RTC 1 week for CAM360 OD

Image courtesy of Tarsus
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2/16/26 Follow-up	—	Surgical	Planning LA L C A SE   •   ST EP  3  O F  6

Patient through 4 weeks of Oxervate.  
Notes mild pain OU.

OD scVA

20/30

OS scVA

20/125  ph: 20/30

Biometry	today	—	plan	for	cataract	surgery:	LAL	OU

62
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IMAGING LA L C A S E   •   S T E P  4  O F  6

63

5/4/26 1	Month	Postop LA L C A SE   •   ST EP  5  O F  6

OD Right	Eye

–1.25 +1.50 × 078

20/20-2

tr SPK, mild collarettes

OS Left	Eye

–1.50 +1.75 × 107

20/30

1-2+ diffuse SPK — similar in appearance to 2/16 photo

TARGET OD  +0.25        OS  –1.00  (no SA)
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5/11/26 Lens	Adjustment LA L C A S E   •   S T E P  6  O F  6

OD –0.25 +0.75 × 072    20/20+2

Target: +0.25

OS –1.50 +0.75 × 015    20/30

Target: –1.25

5/18/26		&		6/1/26

OD +0.25 DS    20/30 OS –1.00 DS    20/30

F IRST 	AND 	SECOND 	LOCK
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Conclusion
● All Cataract Surgery is “refractive” surgery
● LAL first available, more to come
● LASIK-type results – expanding premium IOL market

    
Nicholas.j.bruns@gmail.com
IG: @brunsnicholas
LI: Nick Bruns OD, FAAO
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