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What is dysphotopsia?

A number of unwanted “optical 

phenomena” that could interfere 

with visual function following 

uneventful cataract surgery



Dysphotopsia?

Positive 

Dysphotopsia

P.D

Negative 

Dysphotopsia

N.D

Can coexist in the 

same patient



Incidence

- 49% had either P.D or N.D 

 sometime after cataract surgery

- Decreases to 2% over the 

following 12 months



Positive Dysphotopsia

P.D

Light streaks

Light arcs

Flashes

Halos

Starbursts

Described by 

patients as

All induced by external 

source of light



Positive Dysphotopsia

Aetiology

Multi factorial

IOL 

design
IOL 

MATERIAL

IOL 

optic size

IOL

of higher R.I.





Mechanism of +ve Dysphotopsia

Reflections from the front 

and back surfaces of 

equiconvex, unequal 

biconvex IOL designs

Erie JC et al, J Cat Ref Surg, 2001

Higher R.I. of optic materials



+ve dysphotopsias

Patient view

The missing rays would cause a variation in the intensity 

of the image which would be described  as “abnormal”.

This, patient was describing it as a “STREAKY AREA” on 

the nasal visual field near 35  radially.
Osher, J Cat Ref Surg, 2005



+ve Dysphotopsias 

Characteristics

 -It requires a large pupil 

enough for the incidence ray 

to strike near the edge of the 

IOL, as occurs in low 

mesopic or scotopic 

conditions.

- It typically disappears with 

pupil constriction.



Management of PD

- Rounding the anterior edge of a square-

edged IOL
- Texturing the square edge

- Lower R.I.

Prevention

IOL design and material:



Management of PD

- IOL exchange to another desing and/or 

material.
- IOL exchange with reverse Optic Capture

Putting the nasal and temporal edges of a vertically 

oriented IOL above the rhexis.

- IOL  exchange with a ciliary sulcus 3 piece 

IOL 

Surgical options:



2020



Negative Dysphotopsia

N.D

A dark shadow in the temporal visual field perceived by 

the patient in a manner similar to a retinal detachment 

or vascular occlusion.

First described by Davison in 2000



Negative Dysphotopsia

Incidence

- Transient in nature with spontaneous 

resolution.

 15.2% on day 1 post operatively.

        3.2% at 1 year.

        2.4% at 3 years.
Osher RH, J Cat Ref Surg, 2008



Negative Dysphotopsia

- The absence of light reaching certain 

points of the retina that manifests as a 

“dark shadow”



Mechanism of

Negative Dysphotopsia

The red ray just misses the IOL 

and is not refracted, while 

the blue ray is refracted by 

the anterior surface and then 

the posterior surface of the 

IOL. The dark region in 

between both rays would 

appear as a shadow if it fell 

on functional retina.



The width of the shadow is determined by the 

optical design of the IOL

1- Diopteric power

More with higher power

2- Edge design 

Rounding the front edge of 

the IOL decrease the shadow.



The functional retina

The location of the 

shadow relative to the 

beginning of the 

functional retina 

determines whether the 

patient perceives –ve 

dysphotopsia



5.73 mm ± 0.81 (SD) 6.53 mm ± 0.75 (SD)

The functional retina.  Anatomical ora serrata.



The functional retina

The retina is not sensitive to 

light in its periphery, 

particularly on the temporal  

side where there are several 

millimeters of histologically 

normal retina posterior to the 

ora serrata that are not 

represented in the visual field.



The functional retina

The patient will perceive the 

shadow on his temporal field 

as a dark crescent- shaped 

shadow between 86.0 to 100.0 

degrees

(14.0 degrees wide).



Space between the IOL and the 

Iris:

The shadow can only 

occur if the IOL is 

located an adequate 

distance behind the 

iris to produce a 

shadow on functional 

retina.



- The typical space of 0.45 mm would have a 

shadow width of approximately 14.o degrees 

for acrylic and only 2.3 degrees for silicone 

IOL
- Clinical observation :

-  -ve dysphotopsia is more frequently observed 

with acrylic IOLs than with silicone IOLs.

Space between the IOL and the 

Iris:
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-ve dysphotopsia

1-  Small pupil.

2-  A distance behind the pupil.

3-  A sharp- edged design.

4-  A high index of refraction optic.

5- A functional nasal retina that extends  

  anterior to the location of the shadow.

Primary Optical Factors:



-ve dysphotopsia

1- Patient’s angle α

normal 5.2 horizontal angle α where the eye is  

 turned temporally, exposing more nasal retina 

 and less temporal retina.

2- Nasal decentration of the pupil

    normally displaced nasally  2.6 degrees, so it is  

 nearer the nasal edge of the IOL than the 

 temporal edge.

Secondary Optical Factors:



Surgical prevention of -ve 

Dysphotopsias

1-with anterior truncated or rounded edge 

rather than  sharp- edged.

2-IOL with frosted edge.

3-IOL with posterior surface flatter than 

anterior surface.

Choice of IOL:





Surgical prevention of -ve 

Dysphotopsias

Placing the haptics of a single- piece IOL in 
down and temporal position appears to 

reduce the incidence of -ve 
Dysphotopsias.



Surgical prevention of -ve 

Dysphotopsias



Surgical prevention of 

-ve Dysphotopsias

The edge of the IOL is more 
peripheral where the 

shoulders of the haptic 
inserts into the optic. The 

origin of the rays at the IOL 
edge would be moved 

laterally to the edge of the 
haptic, causing the retinal 
intercepts of the shadows 
to be more anterior and 

smaller in width.

2019



Surgical prevention of 

-ve Dysphotopsia

To use IOL with a modified design



Surgical prevention of 

-ve Dysphotopsia

To use a 7.00 mm optic instead of 6 mm.

This makes the dark region on the nasal 

retina more peripheral



2022



Surgical prevention of 

-ve Dysphotopsia

To use

2019



Treatment of

Negative Dysphotopsia

1- Waiting for neuroadaptation

2-Mydriatic agents

3-Use sunglasses in night driving

4-Wear glasses with thick frames blocking the 

light from entering the pupil temporally

Noninvasive Approaches



Treatment of

Negative Dysphotopsia

1- YAG Laser Capsulectomy of the nasal anterior 

capsule

Major improvement in most of the studied 

patients.

Invasive Approaches



2013



Treatment of

Negative Dysphotopsia

2- Reverse Optic Capture

Prolapsing the optic anterior to the capsule 

results in resolution of negative dysphotopsia.

Invasive Approaches



2010



Treatment of

Negative Dysphotopsia

3- Piggy back IOLs

Implanting a secondary plano IOL in the sulcus 

to decrease the iris-to-IOL distance..

Invasive Approaches



2017



Treatment of

Negative Dysphotopsia

4- Sulcus – fixated IOL

Invasive Approaches



2014



Treatment of

Negative Dysphotopsia

5- Intraocular Lens exchange

Use a round-edged silicone IOL.

Use a modified IOL design.

Invasive Approaches



2010



Treatment of

Negative Dysphotopsia

6- To use 

Invasive Approaches

2023



Treatment of

Negative Dysphotopsia

7-Iris suture fixation of  capsule bag- IOL complex

To reduce the space between the iris and IOL.

But, not always successful.

                                                                     Masket and Fram, J Cat and Ref Surg, 

2011.

Invasive Approaches



2011



Persistent Dysphotopsia after 

cataract surgery is a significant 

cause for patient dissatisfaction.

The cause and management of both –ve 

Dysphotopsia and +ve Dysphotopsia are of 

significance



A “ perfect storm” of  a 

constellation of factors is 

necessary for the development of 

negative dysphotopsia

2015



Still there is unresolved issues in 

the prevention and treatment of 

dysphotopsia.



Thank You
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