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WHAT IS DYSPHOTOPSIA?

A number of unwanted “optical

phenomena” that could interfere
with visual function following
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DYSPHOTOPSIA?

Positive Negative
Dysphotopsia Dysphotopsia
P.D N.D

Can coexist in the

EOS 2025 same patient
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INCIDENCE Dysphotopsia in phakic and

pseudnphakic patients: Incidence
and relation to intraocular lens type

Rab Tesrer, BA, Marhan Lasan Pace, BT, Msar, Marhew Samore, M
Randall §. Olksan, BALY

ABSTRACT
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PosiTive DYSPHOTOPSIA

Described by @

patients as

Light streaks

Light arcs

—
Flashes

Halos

Starbursts
FOS 2025




Positive DYsPHOTOPSIA
AETIOLOGY
MULTI FACTORIAL

|OL
MATERIAL

Partially Fully
Sharp Rounded Rounded

\J

v = kilsmm

of higher R.I.




Positive Dysphotopsia




MECHANISM OF +VE DYSPHOTOPSIA

Reflections from the front
and back surfaces of

: Higher R.l. of optic materials
equiconvex, unequal

biconvex IOL designs

Erie JC et al, J Cat Ref Surg, 2001
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+VE DYSPHOTOPSIAS
PATIENT VIEW

Image of Glare Source

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

- It typically disappears with

IOL, as occurs in low U O B
J

mesopic or scotopic
conditions.

FOS 2025
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MANAGEMENT OF PD

Prevention i Roundes _ _ Roundea |
IOL design and material: | \¢ f UU

- Rounding the anterior edge of a square-
edged IOL

-  Texturing the square edge




MANAGEMENT OF PD

Surgical options:

- IOL exchange to another desing and/or
material.

- 1OL exchange with reverse Optic Capture
Putting the nasal and temporal edges of a vertically
oriented IOL above the rhexis.

IOL
EOS 2025
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ARTICLE

Surgical management of positive

=]

dysphotopsia: U.S. perspective

2020

Samuel Masket, MD, Zsofia Rupnick, MD, Nicole R. Fram, MD, Stephen Kwong, BS, Jessie McLachlan, BA

EAFTiesd CPHTHALMWLOT DAL Ra0IETY

Purpose: To evaluate dinical outcomes of intrancular lens {I0L)
exchangs for intolerable positive dysphotopsla (PD).

Setting: Prvate practice, Advanced Vision Care, Los Angeles,
California, LSA

Design: Retrospective review, case sares.

Methods: Fifty-six eves of 46 pseudophakic patients requiring
surgical mamagemant of PD batween 2043 and 20139 were reviewed.
Thirty-seven eves had PD done and 19 had combined negative
dysphotopsia and PD. Inclusion criteria: comected distance wvisual
acuity of 20430 or befter without significant comeal, retinal, or optic
nerve pathology. Exclusion criteria: comeal, maculer, or optic nerve
disaase and multiocal dyephotopsia alone idefined pattems of con-
centic muliple halos or spader wieb patterns whean looking at a point
source of kghtl. Primary outcoma mesasung was improverment or
resolution of saif-reportad PD symptoms by 3 months postoperathely.
Sacondary outcnme measures incudad analysie of intraccylar lensas

{I0L<) that inducad PD for K0L materal, index of nefraction, and edge
design.

Results: 0L materals successful in the allevation of PD
symptoms warg as follows: 20 (B7.8%) of 33 slicona, 15
(F6.2%) of 21 copolymer, and 2 polyimethyl methacrylate)
{100%). However, when considering IOL exchange for an acrylic
to slicona optle or acrylic to collamer optic, the percentages
of improvemant are indistinquishable at 87% and 88%,
respactivaly.

Conclusions: PD symptomns rmight ba improved by changing the
IOL material and, therefore, index of refraction. Although edge
design plays an important role in eticlogy, changing the KDL material
to a kower Indax of refraction may prove to be an effective surgical
strategy to improve intolerable PD.

J Cataract Refract Surg 2020; 46:1474-1478 Copyright © 2020 Published
by Woltars Kiuwer on behalf of ASCRS and ESCRS
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NECATIVE DYSPHOTOPSIA

N.D
First described by Davison in 2000

A dark shadow in the temporal visual field perceived by
the patient in a manner similar to a retinal detachment




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

FOS 2025
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MECHANISM OF
NECGATIVE DYSPHOTOPSIA

AXAL LEMGITH

The red ray just misses the IOL

A TERICH

and is not refracted, while CHAMRER
the blue ray is refracted by

DERTH. |

the anterior surface and then g4 TN %
the posterior surface of the 1] ""';;D";i LEHET:\ é
IOL. The dark region in ,,& )\ S
between both rays would comen—" YR FRERR
< dow if it fell *’"‘I‘;::':“m_.; : oL
BILANE ; o
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THE WIDTH OF THE SHADOW IS DETERMINED BY THE
OPTICAL DESIGN OF THE 1OL.

1- Diopteric power
More with higher power

2- Edge design

Rounding the front edge of
the IOL decrease the shadow. Partially Fully
. Sharp _ Rounded | Roundad
i |'II II". .'f:
|| N

FOS 2025
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T'HE FUNCTIONAL RETINA

aXlAL LEMGTH

AMTERIOR

The location of the “BerTa
shadow relative to the
beginning of the

En: s

\ %
EFF. FOCAL LENGTH
OF 1oL ¥
S ERERR /
i = G0 f}’/};
- I /

I

# I

Yl

functional retina
determines whether the
patient perceives -ve [l wre

AMNTERIOR
- IRTE ;
BLANE
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FOS 2025

The functional retina. Anatomical ora serrata.
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T'HE 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
resented in the visual field.




T'HE 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).

FOS 2025
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SPACE BETWEEN THE [OL. AND THE

|RIS:
The shadow can only [ —
occur if the IOL is LN A /ﬁiﬁf@% |
located an adequate ... 5
distance behind the N
iris to produce a ETT PSCa LENETH W

shadow on functional

FOS 2025
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SPACE BETWEEN THE 1Ol AND THE
IRIs:

- The typical space of 0.45 mm would have a
shadow width of approximately 14.0 degrees
for acrylic and only 2.3 degrees for silicone

IOL
- Clinical observation :
-ve dysphotopsia is more frequently observed

BOG 205
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Negative dysphotopsia: A perfect storm ®

. Bonnie An Henderson, MD, Ivayla I. Geneva, MD, PhD 2015

FOS 2025
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-VE DYSPHOTOPSIA
Primary Optical Factors:

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.




-VE DYSPHOTOPSIA
Secondary Optical Factors:

1- Patient’s angle a
normal 5.2 horizontal angle a 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.




SURGICAL PREVENTION OF -VE

DYSPHOTOPSIAS
Choice of IOL:

1-with anterior truncated or rounded edge
rather than sharp- edged.

2-10L with frosted edge.
3-10L with posterior surface flatter than
anterior surface.

FOS 2025
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Sharp Edge Round Edge
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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.

FOS 2025
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SURGICAL PREVENTION OF -VE
DYSPHOTOPSIAS

EOS 2025
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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.

| ARDIRATORY

Influence of the intraocular lens

SCAENCE

optic-haptic junction on illumination of
the peripheral retina and negative dysphotopsia

Jiy © Enie, MD, Michael [ Sempson, PAD, Mark L Bandthaner, W5 2019
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SURGICAL PREVENTION OF

-VE DYSPHOTOPSIA

| To use IOL with a modified design

FOS 2025
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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

FOS 2025
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LABORATORY SCIENCE

Effectofa 7.0 mm intraocular lens optic on
peripheral retinal illumination with
implications for negative dysphotopsia

Jay C. Erie, MD, Michael J. Simpson, PhD, Michael A. Mahy, MD

2022

EOTTLAR QUFITIRA [ COCHC ) RO

Purpose: To use optical modeing to compare a 8.0 mm and
7.0 mm intraocular kans (J0L) optic diamaters on paripheral ratinal
ilumiration with impications for negative dysphotopsia.

Setting: Mayo Clinke, Rochester, Minnesata, and Simpson Optics
LLE, Ardington, Texas.

Design: Modal eye.

Methods: Ray-tracing software was used to simulate retinal iI-
lurnination from an axtended light source for a pseudophakic eve
with in-the-bag bicorvex I0Ls (refractive index [n] = 1.46 and 1.55)
and a 2.5 mm pupd. Ray-tracing diagrams and simulated retina
ilurninaticn profiles wara comparad wsing the 6.0 mm and 7.0 mim
optic diametar 10Ls. Retinal locations were scaled to relative visual
angles from 70 to 110 dagrees horzontally.

Results: A 7.0 mm optic (n = 1.46) expands the image fiald by
2.8 degress compared with a 6.0 mm optic. High-angle input

light mizses a 7.0 mm optic at alarger visual angle than a 8.0 mm
optic, shifting ilumination of the peripheral retina by this light
antericrly by 5.6 degress. Gonsequently, a region of non-
|Hurninated peripheral nasal ratina ks enlarged and shifted pa-
tipharally uging a 7.0 mm optic (visual angla, BE.3 to 96.3
degreas) comparad with a 6.0 mm optic (visual angla, B3.5 to
90.7 degrees). Similar iluminaticn changes were sean modaling
a 1.55 n OL.

Conclusions: A narmow dark region in the nasal retina when
using a 6.0 mm optic s changed to a broader, more peripheral
dark region whan using a 7.0 mm optic. An extended, more
peripharal dark nasal region may make a temporal shadow less
botharsomea and axplain lower negative dysphotopsia rates using
a 7.0 mm optic.

J Catarect Refract Surg 2022; 48:05-89 Copyright © 2021 Published by
Woiters Kluwer on behalf of ASCRS and ESCRS



SURGICAL PREVENTION OF

-VE DYSPHOTOPSIA

LaBCeHa TORY SCIENCE

A modified intraocular lens design to L]

reduce negative dysphotopsia

L —
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T REATMENT OF

NEGATIVE DYSPHOTOPSIA
Noninvasive Approaches

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




T REATMENT OF

NECATIVE DYSPHOTOPSIA
Invasive Approaches

1- YAG Laser Capsulectomy of the nasal anterior
capsule

patients.

FOS 2025
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CASE REPORT

Resolution of negative dysphotopsia after laser
anterior capsulotomy 2013

David L. Cooke, MD, Susan Kasko, MS, Lucas O. Platt, DO

It has been suggested that a clear anterior nasal capsule contributes to negative dysphotopsia and
that symptoms may resolve with opacification of the capsule. We describe a case in which
negative dysphotopsia occurred despite a translucent anterior peripheral capsule and resolved

following laser removal of the anterior nasal capsule.
Financial Disclosure: No author has a financial or proprietary interest in any material or method

mentioned.
J Cataract Refract Surg 2013; 39:1107-1109 @ 2013 ASCRS and ESCRS

FOS 2025
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T REATMENT OF

NECATIVE DYSPHOTOPSIA
Invasive Approaches

2- Reverse Optic Capture
Prolapsing the optic anterior to the capsule
results in resolution of negative dysphotopsia.

FOS 2025
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ARTICLE

Pseudophakic negative dysphotopsia: Surgical
management and new theory of etiology

Samuel Masket, MD, Nicole R. Fram, MD

2010

PURPOSE: To evaluate the benefit of various surgical methods to address pseudophakic negative ity
dysphotopsia. T
SETTING: Private practice, Los Angeles, California, USA.

DESIGM: Interventional case series.

5 METHODS: The following 4 surgical methods were used to treat negative dysphotopsia: secondary
w piggyback intraocular bens {1OL) implantation, reverse optic capture, in-the-bag |0L exchange, and =
iris suture fixation. Ultrasound biomicroscopy (UBM) was used to analyze posterior chamber
anatomy. The primary outcome was partial or complete resolution of the negative dysphotopsia
symptoms 3 months postoperatively. 3

RESULTS: Twelve eyes of 11 patients with negative dysphotopsia had surgical treatment. All 10 -‘fg =
patients who had pigoyback 10L implantation or reverse optic capture had partial or comiplete res- E

olution of symptoms by 3 months. No patient who had in-the-bag I0L exchange (n = 3) or iris

suture fixation of the capsular bag—I0L complex (n = 1) improved despite alteration of 10L

material or edge design in the case of 10L exchange or UBM confirmation of posterior chamber

collapse in the case of iris suture fixation of the capsular bag-|0L complex.

CONCLUSIONS: Consistent with a new hypothesis, resolution of negative dysphotopsia symptoms de-
s pended on |0L coverage of the anterior capsule edge rather than on collapse of the posteror chamber
dhone. Furthermaore, negative dysphotopsia was not attributed to a particular 10L material or edge design.

Financial Disclosure: Meither author has a financial or proprietary interest in any material or
method mentiened. Additional disclosures are found in the footnotes.

e J Cataract Refract Surg 2011; 3711981207 @ 2011 ASCRS and ESCRS
FOS 2025 (= Online Video
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T REATMENT OF

NECATIVE DYSPHOTOPSIA
Invasive Approaches

3- Piggy back IOLs
Implanting a secondary plano IOL in the sulcus
to decrease the iris-to-IOL distance..

FOS 2025
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ARTICLE

of a sulcus-fixated intraocular lens
in patients with negative dysphotopsia

Natalia Y. Makhotkina, MD, Vincent Dugrain, PhD), Daniel Purchase, EngD), Tos T.J. M. Berendschot, PhDD,
Rudy M.M_A. Nuijts, MD, PhD

2017

® 5 |

Effect of supplementary implantation

e

Purpose: To evaluate whether the outcome of negative dyspho-
topsia treatment by implantation of a Sulcofiex intraccular lens (I0L)
can be understood using individual biometry and optical modeling
data.

Setting: University Eye Clinic, Maastricht University Medical
Cntre, Maastricht, the Matherlands.

Des=lgn: Retrospective case saries.

Methods: Patients with negative dysphotopsia wens treated with
supplementary implantation of a sulcus-fixated 10L. Preoperative
and postopsmftive may-tracng optcal models of eyes with
negative dysphotopsia were constructed in the Zemax Oplic
Studio program wsing individual biometnc data. The relatonship
betweean biometrc parameters, ray-tracing data, and the course
of negative dysphotopsia was evaluated.

Results: The study comprised B patients (10 eyes). After sur-
gery, negatie dysphoiopsia resched compleiely in 6 ayes,

partialy in 2 eyes, and persisied in 2 eyes. There was no relation-
ship between the course of negative dysphotopsia and ags, 10L
power, of individual biometry resulis other than a larger angle «
that was observed in 2 patients with persistent negative dyspho-
topsia after swrgery. Preoperative ray-tracng models showed a
decrease in ght imadiance a the periphery relative to the center of
partiglly reschved, in parficular, for 2 small pupil aperture (P < 05),
and & was mom prominent n patients in whom  negatie
dysphotopsia resched completely than in those with partid o
persistent negalve dysphotopsa (P = 065 at 1.5 mm aperturs).
Conclusions: Of al ndvicual biometry results, only angle «
showed a relationship with the course of negative dyspholopsia. In
patient-specific optical modeling of sulcus-frated 10U implantation,
e increass in simulsted light imadiance at the penphery wae related
to the courss of negaiive dysphotopsia.

J Catarsct Refract Sung 2018; 44:209-218 © 2018 ASCRS and ESCRS

B} Suppismentsl material available at www.jcrejoumal ang.
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TREATMENT OF
NECATIVE DYSPHOTOPSIA

Invasive Approaches

| 4- Sulcus - fixated 10L |

EGYPTIAN OPHTHALMOLOGICAL SOCIETY
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ARTICLE

L3

EOS 2025
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Sulcus-fixated intraocular lens
implantation for the management
of negative dysphotopsia

Tomas R. Burke, MD, MRCPI, MRCOphth, Larry Benjamin, FRCS, FRCOphth, DO

2014

PURPOSE: To determine whether intraocular lens {10L) exchange with insertion of a sulcus-fixated
0L i= an effective treatment for the management of pseudophakic negative dysphotopsia.

SETTING: Department of Ophthalmology, Stoke Mandeville Hospital, Buckinghamshire, United
Kingdom.

DESIGN: Case series.

METHODS: Participants in the study were recruited prospectively from the clinic at the time of diag-
nosis or retrospectively from the operating room logs by identifying all patients who had 10L
gxchanges over a d4-year period (2009 to 2012).

RESULTS: Five eyes of 5 women with negative dysphotopsia were treated with 0L exchange and
replacement with a 3-piece |0L (Acrysof MABOAC) inserted in the ciliary sulcus. All patients had a
resolution of the negative dysphotopsia symptoms. One patient had primary insertion of a sulcus
10L in the fellow eye and did not develop negative dysphotopsia symptoms.

CONCLUSION: Intrancular lens exchange with insertion of 2 3-piece 10L in the ciliary sulcus appears
to be a safe and effective treatment for the management of pseudophakic negative dysphotopsia.

Financial Disclosure: Neither author has a financial or proprietary interest in any material or
method mentioned.

J Gataract Refract Surg 2014; 40:1469-1472 © 2014 ASCRS and ESCRS
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T REATMENT OF

NECATIVE DYSPHOTOPSIA
Invasive Approaches

5- Intraocular Lens exchange
Use a round-edged silicone IOL.
Use a modified IOL design.

FOS 2025
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ARTICLE

B
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Intraocular lens exchange in patients with

negative dysphotopsia symptoms
Péter Vimosi, MD, PhD, Béla Csikdny, MD, Jénos Németh, MD, DSc

2010

PURPOSE: to evaluate the results of intraocular lens (I0L) exchange in cases of severe negative
dysphotopsia and to measure the distance between the iris and the 10L optic using ultrasound big-
microscopy (LBM).

SETTING: Szent Rokus Hospital and Eye Clinic, Semmelweis University, Budapest, Hungary.

METHODS: Data of patients with major negative dysphotopsia symptoms after phacoemulsification
with 10L implantation were reviewed retrospectively. In cases in which I0L exchange was per-
formed to diminish the symptoms, the distance between the iris and the anterior surface of the

0L optic was measured by UBM and compared with that in a group of nonsymptomatic pseudo-
phakic patients (control growp).

RESULTS: in 3B06 cataract procedures, 5 eyes (4 patients) had severe negative dysphotopsia
symptoms. Intraccular kens exchange was performed in 3 cases. In 1 case, the secondary 10L
was implanted in the reopened capsular bag and the symptoms persisted. In 2 cases, the secondary
0L was implanted in the ciliary sulcus and the symptoms resolved. On UBM, the mean ifs—optic
distance was 0.45 mm + 0.07 (SD) in the symptomatic group, 0.59 + 0.29 mm in the control
group (n = 21) (P = .353), and 0.00 mm in the sulcus-fixated group.

COMCLUSIONS: The iris—optic distance was not statistically significantly different between eyes
with sewere negative dysphotopsia symptoms and nonsymptomatic eyves. However, when 10L ex-
change reduced the iris—10L distance, the severe negative dysphotopsia symptoms resolved.

Financial Disclosure: Mo author has a financial or proprietary interest in any material or method
mentioned.

J Cataract Refract Surg 2010 36:418-424 @ 2010 ASCRS and ESCAS
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6- To use
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Evaluation of a new device to treat E.T
negative dysphotopsia
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The central rays go through the ring
to the intraocular lens , unaffected
by the ring
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= from the temporal peripheral field
undergo refraction through the edge
“and illuminate the nasal shadow area .
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7-Iris suture fixation of capsule bag- IOL comple
To reduce the space between the iris and IOL.

But, not always successful.

Masket and Fram, J Cat and Ref Surg
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Pseudophakic negative dysphotopsia: Surgical
management and new theory of etiology
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Samuel Masket, MD, Micole E. Fram, MD

2011

PURPOSE: To evaluate the benefit of various surgical methods to address pseudophakic negative
dysphotopsia.

SETTING: Private practice, Los Angeles, California, USA.

DESIGH: Interventional case series.

METHODS: The following 4 surgical methods were used to treat negative dysphotopsia: secondary
pigoyback intraocular lens {I0L) implantation, reverse optic capture, in-the-bag 0L exchange, and
iris suture fixation. Ultrasound biomicroscopy (UBM) was used to analyze posterior chamber
anatomy. The primary outcome was partial or complete resolution of the negative dysphotopsia
symptoms 3 months postoperatively.

RESULTS: Twelwe eyes of 11 patients with negative dysphotopsia had surgical treatment. All 10
patients who had pigoyback 10L implantation or reverse optic capture had partial or complete res-
olution of symptoms by 3 months. No patient who had in-the-bag I0L exchange (n = 3) or iris

suture fixation of the capsular bag—I0L complex (n = 1) improved despite alteration of 10L
material or edge design in the case of I0L exchange or UBM confirmation of posterior chamber

collapse in the case of iris suture fixation of the capsular bag—I10L complex.

CONCLUSIONS: Consistent with a new hypothesis, resolution of negative dysphotopsia symptoms de-
pended on |0L coverage of the anterior capsule edge rather than on collapse of the posterior chamber
alone. Furthermore, negative dysphotopsia was not aftributed to a particular 10L material or edge design.

Financial Disclosure: Neither author has a financial or proprietary interest in any material or
method mentioned. Additional disclosures are found in the footnotes.

J Gataract Refract Surg 2017; 37:1199-1207 @ 2011 ASCRS and ESCRS
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PERSISTENT DYSPHOTOPSIA AFTER
CATARACT SURGERY IS A SIGNIFICANT
CAUSE FOR PATIENT DISSATISFACTION. J*

The cause and management of both -ve
Dysphotopsia and +ve Dysphotopsia are of
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A “ PERFECT STORM™ OF A
CONSTELLATION OF FACTORS IS
NECESSARY FOR THE DEVELOPMENT O
NEGATIVE DYSPHOTOPSIA

REVIEW /UFDATE

* Negative dysphotopsia: A perfect storm ~ ®

Bonnie An Henderson, MD, Ivayla I. Geneva, MD, PhD 2015
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STILL THERE IS UNRESOLVED ISSUES IN |
THE PREVENTION AND TREATMENT OF |
DYSPHOTOPSIA.
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