
Steven G. Safran

NOA 2026

NEGATIVE DYSPHOTOPSIA:  A BETTER UNDERSTANDING



FINANCIAL DISCLOSURES:

• Speaker for Haag Streit  (webinar)



NEGATIVE VS POSITIVE DYSPHOTOPSIA



POSITIVE DYSPHOTOPSIA: 

• Halos, flares  starbursts, streaks of light

• Something unwanted “added” to the 

visual experience

Usually caused by scattering 

of light, reflections off the 

edge and surface of the lens.



POSITIVE DYSPHOTOPSIA: RISK FACTORS

• High refractive index IOLs 

• Sharp truncated edge (especially if exposed)

• Small IOL optic, large pupil

• Decentered or tilted IOL

• Pupil abnormalities that allow light to interact the the edge more

• Cornea/vitreous abnormalities that scatter light (guttata, dry eye, asteroid)

• Scratched or damaged IOLs

• Diffractive optics

• Zonular instability (pseudophacodonesis increases the effect of all the 
above factors)



Persistant PD: high refractive index Acrysof being exchanged for low refractive 

index Silicone IOL







Acrysof Glistenings



SSNG = Sub Surface Nano Glistenings in Acrysof

Glistenings = raindrops

Sub surface nano glistenings

SSNG = Fog



ACRYSOF SUB SURFACE NANO GLISTENINGS



LIGHT ADJUSTABLE LENS

“Rings of Saturn”    

annular haze

“halos, glare and a 

pinwheel effect 

around lights at 

night”

Also slightly 

decreased vision



After exchange for Li61A0



LAL annular 

haze  



LAL annular 

haze  



Patient with ZCB00 referred 

for positive dysphotopsia

Flange in edge of IOL optic 



Patient with ZCB00 referred 

for positive dysphotopsia

After IOL exchange for 3 

piece Silicone IOL





RESTOR                                                TECNIS MTF



ANIMATION OF “SPIDER WEB” AS SEEN BY 

SYMFONY PATIENT.
• Not the same as a multifocal halo

• Multifocal halo is caused by out of 
focus light between distance and near 
images

• This is more of a diffractive artifact
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AIRY DISK PATTERN:  LASER PASSED 

THROUGH A 90 MICRON PINHOLE.
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AIRY DISK: THE DIFFRACTION PATTERN CAUSED 

BY A UNIFORMLY LIT CIRCULAR APERTURE.





Maddox rod effect 

from posterior 

capsule fold

Streaks perpendicular 

to the fold

Resolves with 

YAG!



Usually made WORSE by pupil dilation and 

or pupil defects!

POSITIVE DYSPHOTOPSIA



Fixed dilated 

atonic,pupil

55 year old referred in with persistant glare 

/starbursts 2 years after cataract surgery



Scratches in optic

glistenings

Edge of YAG treatment 



Day 1 post op

 IOL exchange/PPV/ 

iris cerclage

3 piece silicone IOL 

optic captured



“Cat’s eye” reflection: 

Observer dysphotopsia

My friends tell me it looks like I have a “glass eye”

”Am I gonna have that “twinkling ” that some of my 

friends have after cataract surgery?”





What is it and when do you see it?

NEGATIVE DYSPHOTOPSIA

A dark geometric arc the patient is aware of  in the temporal visual field 

under many normal lighting conditions.  

Early ND after cataract surgery is fairly common and usually resolves  

spontaneously within a few weeks.   



Many different theories….

Osher- incision

Masket; shadow cast by the rhexis

Holladay 2012 : posterior surface of the lens edge

WHAT CAUSES NEGATIVE DYSPHOTOPSIA?



Coroneo 2003 
Ray Tracing study of 

Dysphotopsia



Coroneo 2003 
Ray Tracing study of 

Dysphotopsia

Edge of lens= 

base in prism



Intraoperative 

view during 

PPV (SPA lens)

Edge of 

IOL

Blot of heme in 

retina



Holladay 
2012



HOLLADAY 2012: RAY TRACING 

TYPE 3 SHADOW  From light 

hitting posterior surface of nasal  
IOL edge “ causes ND shadow”



TYPE 3 SHADOW FROM SHARP POSTERIOR EDGE 

2012 Holladay believed this was cause of ND shadowIn 2017 he throws this idea out!





With certain IOLs under certain 

conditions there is a gap 

between the two and a shadow 

is created.

HOLLADAY 2017 RAY TRACING STUDY EXAMINED LIGHT RAYS 

THAT PASS THROUGH THE NASAL EDGE OF THE IOL VS LIGHT 

RAYS THAT GO AROUND IT

Coroneo 2003



VISUAL FIELD ANGLE= angle at which light 

hits the cornea= VFA

RAY TRACING ANALYSIS: 

RETINA FIELD ANGLE=angle at which 

light is projected onto the retina= RFA



PHAKIC EYE:  LIGHT CAN’T GET AROUND THE LENS



2.5mm 

pupil

RED Curve= 

light rays 
passing through 

IOL

Blue Curve= 

light rays 

missing the IOL

Green 

gap is the 

ND 

shadow!

PSEUDOPHAKIC EYE: BEYOND A CERTAIN VFA YOU MISS THE 

LENS…..LIGHT GOES AROUND IT



Think of  doing indirect Ophthalmoloscopy with a 20D 
lens….trying to look around the edge of an IOL to see 

something

ND SHADOW IS THE GAP (SCOTOMA) BETWEEN THE MOST 

ANTERIOR LIGHT RAY THAT HAS PASSED THROUGH THE EDGE OF 

THE IOL  AND THE MOST POSTERIOR RAY LIGHT RAY THAT GOES 

AROUND THE IOL (I.E. THROUGH THE PERIPHERAL CAPSULE) 



LARGER PUPIL :  THIS GAP CHANGES!

5.0 mm pupil
Light can now 

get past the iris 

edge, around 

the lens and fill 

in the ND gap!



light rays 

passing 
through 

IOL

Rays missing 

IOL ND gap

Phakic Eye

light rays 

passing 
through 

IOL

Rays missing 

IOL No ND Gap



True negative dysphotopsia almost always relieved by 

dilating the pupil…..washes out the ND shadow.

SMALL PUPIL MAKES ND SHADOW MORE PROMINENT 



HOLLADAY 2017 SHOWED AREA OF PERIPHERAL DOUBLE IMAGING ON 

RETINA

2.5mm pupil 5mm pupil



THINK OF EDGE OF IOL AS A 360 DEGREE BASE IN PRISM

Many patients are also bothered by a sense of visual field constriction or “distortion” 





Posterior concavity

Reduces prism effect

MODIFICATION TO EDGE OF LENS: REDUCES BASE IN PRISM



OTHER FACTORS  LOOKED AT IN 2017 HOLLADAY RAY TRACING STUDY:

  

• Angle Kappa

• Rhexis overlap

• Distance of lens from iris

• IOL power 

• IOL material

• IOL shape





Visual axis closer to nasal pupil edge so harder for light to get around 

edge of lens to wash out the ND shadow….like having  a smaller pupil

HIGH ANGLE KAPPA: INCREASED ND SHADOW



IOL DISTANCE FROM IRIS PLAYS A ROLE IN SIZE 

AND POSITION OF SHADOW

Blue : Most 

anterior ray 
passing 

through IOL  
RFA

Red: Most 

posterior ray 
that goes 

around the 
IOL

RFA

Grey= 

area of ND



• Rhexis increases reflectance of light hitting 
the IOL at an incident angle.  

• If light rays reflect off rather than pass through 
edge of lens this potentially increases the size 
of the negative dysphotopsia shadow.

• Removing the  nasal capsule over the optic 
may improve the situation (but not 
always…may highlight the shadow!)

 

Rhexis Overlap

ND shadow



Lower risk of ND with Silicone than Acrylic

HIGHER REFRACTIVE INDEX LENS MATERIALS ASSOCIATED 

WITH AN INCREASED ND GAP ON RAY TRACING

Alcon Acrysof acrylic =1.55 refractive index   J&J Tecnis Acrylic =1.47

J&J Silicone = 1.46           B&L Silicone Li61A0 =1.429 
Dysphotopsia 

killer!



Single 

piece 

acyrlic



Softport A0 

Silicone IOL 

PPV



Capsule opacification that develops post operatively  may cause 

light scattering /diffusion that fills in ND shadow and diminishes 

symptoms over time

ANYTHING THAT ALLOWS LIGHT TO FILL IN THE SHADOW 

POTENTIALLY ELIMINATES IT
Dilating the pupil, diffusing the light , etc.



Reverse optic capture, sulcus placement

MOVING THE SHADOW MORE ANTERIORLY MAY REDUCE 

OR ELIMINATE IT AS WELL



REVERSE OPTIC 

CAPTURE (ROC)

Haptics in the bag /optic prolapsed in front 

of anterior capsule most stable and 

effective IOL placement to avoid/treat ND

“Classic Roc”

Optically equivalent to sulcus 

placement but with greater 
stability



NOT TO BE CONFUSED WITH STANDARD OPTIC CAPTURE (SOC)

SOC- haptics in sulcus with optic 

behind the anterior capsule

This is optically equivalent to ”in the bag”



WHY IS ROC /SULCUS PLACEMENT EFFECTIVE FOR 

ELIMINATING ND?



ROC /SULCUS PLACEMENT: REDUCES ND IN 3 WAYS

• Allows anterior and posterior capsule to fuse behind IOL /opacify and then act to 

scatter/diffuse light…..washes out the ND shadow.

• Moves the shadow more anteriorly where patient may not see or notice it

• Moves IOL anterior to the “optical sweet spot” distance from iris where shadow is greatest



HOW ABOUT A SULCUS PIGGYBACK LENS?



SULCUS PIGGYBACK: 

• Pushes iris forward slightly anteriorly (variable effect) 

• Pushes primary IOL slightly posteriorly  (variable effect)

• Increases distance between iris and primary IOL slightly 

Inconsistently effective



What about 

haptic 

orientation?

Henderson  

2016



Treatment group

Control group

In this paper the focus 

was on maintaining a 

constant  

INFEROTEMPORAL 

haptic position



IT IS THE  LIGHT INTERACTING WITH THE THE NASAL OPTIC 

(NOT INFERO TEMPORAL) THAT CAUSES THE ND SHADOW



HENDERSON 2016: ND WAS ACTUALLY HIGHER AT ONE MONTH IN 

TREATMENT GROUP!

ND greater in 

treatment group 

than controls!

This paper does 

NOT provide 

evidence that haptic 

position can be 

modified to decrease 

persistent ND with 

SPA lenses





Tecnis 

SPA



Softport A0 

Silicone IOL 

PPV



Superonasal=inferotemporal :contradicts Henderson study



Think of saccadic eye movements

WHY WOULD OBLIQUE ORIENTATION BE SO MUCH MORE 

PRONE TO POS/NEG DYSPHO THAN HORIZONTAL OR 

VERTICAL?



• Less fast 

• 270 degrees per second

• Less common

• Very fast

• 450 degrees/second

• Most common: reading/scanning

2 KINDS OF FAST SACCADE EYE MOVEMENTS

Horizontal Vertical



Wave your hand to get attention! 

RAISE YOUR HAND…..STILL NOT RECOGNIZED?



IOL placement in the horizontal meridian stabilizes it more in that plane 

with saccadic eye movements.

LIKE SHIMMERING PD, ND LESS NOTICED AS CAPSULAR 

BAG CONTRACTS: LESS MICROPHACODONESIS

Oblique positioning adds less stabilization in plane of saccadic 

eye movements









CILIARY SULCUS/BAG NOT ROUND …..A VERTICAL OVAL

Placing haptics 

horizontal  may 

stabilize in that plane 

more…..

Reduce z plane 

movement with 

horizontal 

saccades



HORIZONTAL                                             VERTICAL

Smaller bag/sulcus : stabilized for fast horizontal saccades Larger bag sulcus: NOT stabilized for fast horizontal saccades

Oblique placement Not stabilized in either saccade meridian= most movement



52 YEAR OLD REFERRED WITH 

SEVERE BILATERAL NEGATIVE 

DYSPHTOPSIA

OD  has 3 piece lens in the bag

Rhexis covers optic 360



SOLUTION IS CLEAR……

Reverse optic capture (ROC) solves the 

problem!



BUT WHAT ABOUT OUR 

PATIENT’S LEFT EYE?

-Someone else has already exchanged his 

acrylic in the bag lens for a  Silicone IOL in the 

sulcus

-No posterior capsule

-IOL is decentered and jiggling about in the 

sulcus 

-Patient still has severe Negative and positive 

dysphtopsia



BUT WHAT ABOUT OUR 

PATIENT’S LEFT EYE?

-Someone else has already exchanged his 

acrylic in the bag lens for a  Silicone IOL in the 

sulcus

-No posterior capsule

-IOL is decentered and jiggling about in the 

sulcus 

-Patient still has severe Negative and positive 

dysphtopsia

• Standard Optic Capture will stabilize the IOL…..

• but we’ll be right back  where we started from with ND

To get rid of the ND we don’t want 

disco……we need ROC!

Reverse Optic Capture





DAY 1 POST OP: IOL 

CENTERED AND “ROC” 

STABLE

ND and PD  resolved



1 MONTH POST OP

Still  ROC stable

. Still Roc’in ON!



PATIENT REFERRED 5 MONTHS POST CE WITH SEVERE BILATERAL 

NEGATIVE DYSPHOTOPSIA:  ACRYSOF IOLS

Small central 

clear zone
Small central 

clear zone

OD OS

LEC overgrowth/fibronectin deposition !





OD PINHOLE OPENING 

IN ANTERIOR CAPSULE

Opened up  with YAG 

laser



OS SUBSEQUENTLY 

TREATED WITH YAG LASER AS WELL….

completely clearing fibronectin/LEC overgrowth  

from anterior capsule



Before
After



“Why did the 

patient  have  

persistent ND after 

YAG treatment in 

the OS and not the 

OD?”



NEGATIVE DYSPHOTOPSIA MUCH MORE COMMON IN LEFT EYE 

THAN RIGHT EYE…….

Davison 2000



NEGATIVE DYSPHOTOPSIA MUCH MORE COMMON IN LEFT EYE 

THAN RIGHT EYE…….

“In the present study, left eyes 

were far more likely to develop 

negative dysphotopsia in the 

early postoperative period (more 

than 23.0% compared with less 

than 8.3% in right eyes”

Osher 2008



NEGATIVE DYSPHOTOPSIA MUCH MORE COMMON IN LEFT EYE 

THAN RIGHT EYE…….

“there is no obvious 

explanation for the greater 

preponderance (70%) of 

negative dysphotopsia in 

left eyes” 

Masket 2017

Or is there???



ANSWER LIES IN NEURAL PROCESSING 



ANSWER LIES IN NEURAL PROCESSING 





We grasp 

objects more 

accurately when 

presented to the 

left visual field  



We recognize 

faces better when 

presented to the 

left visual field







This is the way we are programmed for visual spatial awareness!

IS THERE ANY WONDER WHY MOST PEOPLE WOULD BE 

MORE LIKELY TO NOTICE AND REACT MORE TO A SHADOW 

IN THE LEFT VS THE RIGHT VISUAL FIELD? 



Marketing people 

know this!





BOTH POSITIVE AND NEGATIVE DYSPHOTOPSIA ARE 

INCREASED WITH HIGH REFRACTIVE INDEX, SHARP 

TRUNCATED EDGE IOLS



BOTH POSITIVE AND NEGATIVE DYSPHOTPSIA DRIVE ALL OF US:



THANKS! 
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