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Abstract

BACKGROUND AND OBJECTIVE: Todescribe long-term outcomes and complications after YAGvitreolysis.

PATIENTS AND METHODS:This is an observational extension study to a previously reported, randomized, controlled
study.Thirty-five of 52 patients returned at an average of2.3years(range:1.1 to 3.0) after their last YAG vitreolysis
treatment to assess long-term efficacy and safety.

RESULTS: At 2.3years, 50% of patients felt their symptoms were significantly or completely better, similar to results
at 6 months (53%).Therewasa 59.4% improvement in symptoms, similarto 6 months (54%).The 25-item National
Eye Institute Visual Function Questionnaire revealed improvements in: near activities, distance vision, mental health,
and role difficulties. Adverse events included three eyes with delayed retinal tears, noted 1.4 to 2.8years after YAG
vitreolysis.

CONCLUSIONS: Theefficacy of YAGvitreolysis observed at 6 months wassustained at 2.3 years, with half reporting
significant or complete resolution of their floater symptoms.Three patients developed delayed retinal tears not
evident at 6 months. Alarge, long-term randomized controlled trial is needed to determine the true risks ofYAG
vitreolysis.

(Ophthalmic SurgLasers Imaging Retina. 2020;51:85-88.J

Follow Up
Study

Briti,J,J-1of()p/llJwJ-"'c,1993;n: 4U-418 41S

Treatment of vitreousfloaters with neodymium YAG 
laser

Wu-Fu Tsai, Ycn-cbih Oien, Cbomg-Yi Su

Abacnct
Fd\ee• cues orvitreous loaters wida serioGs
p s y o e j c a l reactions liave b t ta collected.
BJ usJag • direct opl,lllaJ.moacope, cana l
vilffOU opacities were cle1ec1ed. TM opaci
ties were pbotodisnapled wida aeoclymjum
YAG laser, asiqeaers:, levels or S 10 7•1 Ill]
ud total eaers:, 71 to 742ꞏ0 Ill]. S)'lllptoms
completdy disappeared immediately after
trealllleDI iD all 15 cases. There were ao
iDtnoperalive or postoperative complicatiou
noted d a r iq a follow up period or al lease l
year.TooarbowJed&e,daeuseoCKOClymium
YAG laser to treat vitreous loalers w DOI
been previously clesc:ribed. 0 . . , iaitial experi
ence iadicales WI die treabDeat is simple,
we, ud effective.
(BrJ 1993;n:41S-411)

Each paticn1 bad a lhorougb preoperative
ophlhalmic examination including visual acui1y,
1onomcuy, and acomplete cncrnalcyccxamina•
tioo. Vitreous "udy was performed byslit-lamp
biomicrolcopy wilh Goldmann's three ourror
contact lens. Ocular f11Ddus was examined
lhoroughly wilh indirect opbthslmoscopy and a
360degree sclcraldepression 10 ruleOUI a retinal
breakor dctacbment.

When laking individual paticn1 histories, we
emphasised the duration, number, shape, size,
direction of motion, and movabili1y of tbc
vitreous f1011crs. 1n faet, we encouraged lhe
patients 10 draw, if possible, <llClly wba 1 they
badseen.

Asfar aslaser treatment was cooccmcd, all of
the above mentioned examinations were for
doc:umen11tiononly. However, anocular fllOdus
cumination wilh direct o p b p was
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Nd:YAG vitreolysis
and pars plana 
vitrectomy: surgical 
treatment for vitreous 
floaters

Abstract

P11rpos, of shtdy To determine the efficacy
of Nd:YAG vitreolysis and pars plana
vitrcctomy in the treatment of vitreous
floaters.
Met/rods This is a single centre
retrospective study of 31 patients (42 eyes)
who undenvent 54 procedures, Nd:YAG
vitreolysis or pars plana vitrectomy, for the
treatment of vitreous floaters between
January 1992 and December 2000. Main
outcome measures were percentage
symptomatic improvement following
treatment and incidence of post•operative
complications. Statistical analysis was
performed using the Fisher exact test.
Results Posterior vitreous detachment was
the primary cause of floaters in all 42 eyes
with co-existing vitreous veils in three eyes
and asteroid hyalosis in two eyes. Thirty
nine of 42 eyes received Nd:YAG vitreolysis.
Thirty-eight percent found Nd:YAG
vitreolysis moderately improved their
symptoms while 61.5% found no 
intprovement. After an average of 14.7
months follow-up no post-operative
complications were recorded. Fifteen eyes
underwent a pars plana vitrectomy, one with
combined phacoemulsification and posterior
chamber implantation and 11 following
unsuccessful laser vitreolysis. Pars plana
vitrcctomy resulted in full resolution of
symptoms in 93.3% of eyes. One patient
developed a post-operative retinal
detachment which was successfully treated
leaving the patient with 6/5 VA.
Co11c/11sion Patients' symptoms from
vitreous floaters are often underestimated
resulting in no intervention. This paper
shows Nd:YAG vitreolysis to be a safe but
n n h , mnrft1-r:.t,,.Jv 4"ff t-iv" ' nr im: \ nr tr,,.:.tmiPnt

wwwnaturecorrleyt

YM Delaney, A Oyinloye, andL Benjamin

patients. Pars plana vitrectomy, while
offering superior results, should be reserved
for patients who remain markedly
symptomatic following vitreolysis, until
future studies further clarify its role in the
treatment of patients with floaters and
posterior vitreous detachment.
Eye (2002) 16, 21-26. DOI: 10.1038/
sj/EYE/6700026

Keywords: vitreous floaters; Nd:YAG
vitreolysis; pars plana vitrectomy; posterior
vitreous detachment

Vitreous floaters are most commonly caused
by posterior vitreous detachment (PVO),1.2

vitreous syneresis2 and asteroid hyalosis.3

While these symptoms are considered
physiological in nature they can be of
considerable inconvenience to many patients.
This is especially the case in myopes in whom
PVD occurs at an CMlicr age• and in whom
symptoms may be more severe because of
retinal image magnification. Nd:YAG
vitreolysisM and pars plana vitrectomy
(PPV)7•8 have both been ad vocatcd as effective
treatment for vitreous opacities. However it is
our perception that many patients with
symptomatic floaters Me not offered any
intervention. In this paper we review the
efficacy of both Nd:Yag laser and PPV in the
surgical treatment of vitreous floaters.

Materials and methods

Patie11ts

We reviewed the clinical notes of 31 patients
(42 eyes) who underwent 54 procedures,
I \ J ꞏY A f: ,T1tn:-nlu<:i nr n:,r,r n b n : \ v l h - n M v
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ABSTRACT

Emerging evidence has suggested that the
entoptic phenomena associated with vitreous
opacities (i.e. vitreous floaters) are more both
ersome than previously believed. In addition,
the prevalence of Vitreous floaters is likely
increasing due to the evolving global pandemic
of myopia. The use of YAG laser vitreolysis for
the treatment of annoying vitreous floaters has
attracted significant attention in recent years as
the technique offers a number of potential
advantages. Unfortunately, the currently

Enhanced Digital Features To view enhanced digital
features for this article go to https://doi.org/10.6084/
m9.figshare. I I822052.
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available evidence that is needed to guide clin
ical practice is both very limited and contra•
dictory. As a consequence, the technique
remains highly controversial. A review of the
existing literature sheds light on patient- and
treatment-related factors that may significantly
affect both the effectiveness and the safety of
the procedure. The current article discusses
important aspects of key publications on the
topic, offers suggestions for clinical practice,
and highlights unmet needs that should be
addressed by future research.

Keywords: Floaters; Myodesopsia; Ophthal
mology; Posterior vitreous detachment; PVD;
Vitreolysis; Vitreous floaters; Weiss ring; YAG
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Evaluation ofYAG-laser vitreolysis effectiveness based on quantitative 
characterization of vitreous floaters
V.A. SHAIMOVA'ꞏ2, T.8. SHAIMOV2, R.8. SHAIMOV2, A.YU. GALIN2, ZH.A. GOLOSHCHAPOVA',
P.K, RYZHKOV3, A.V, FOMIN4

' M u l t i p u r Laser Ml'dicinl' Center, Ministry of Hl'althof th<' Chelyabinsk Region, 287 Pobooy prospect, Chelyabinsk, Russian Fl'dl'ration,
454138; '• Tsentr Zreniya• LLC, 99 Komsomolsky prospect, Chelyabinsk, Russian Federation, 454021; 'Eyecare Clinic «Center FIS• LLC,
11 Trifonovskaya St., Moscow, Russian Federation, 125171; 'Research Institute of Eye Diseases, 11 A, B Rossolimo St., Moscow, Russian
Fl'dl'ration, 119021

Purpose, To devl'lop methods for evaluating effectiveness of YAG-lascr vitrcolysis of vitreous floaters. Material andmethods. The
study included 144 patients (173 eyes) who had underwent YAG-laser vitreolysis and were under observation from 01.09.16 to
31.01.18. The patients were 34 to 86 years old (mean age 62.7±10.2 years), 28 (19.4%) patients were male, 116 (80.6%) -
female. All patients underwent standard and additional examination: uhrasonography (Accutome B-scan plus, U.S.A.), optic
biometry (lenstar 900, Haag-Streit, Swilterland), spectral optical coherence tomography using RTVue XR Avanti scanner
(Optovul', U.S.A.) in modes Enhanced HD Lin<', 30 Rl'tina, 30 Widl'field MCT, Cross Lin<', Angio Retina, and scanning laser
ophthalmoscopy(SLO) using Navilas 577s system. Laser vitreolysis was performed using the Ultra QReflex laser (Ellex, Australia).
Results. This paper presents methods of objective quantitative and qualitative assessment of anifactual shadows of vitreous floaters
with spectral optical coherence lomographic scanner RTVue xR Avan1i employing an algorithm of aulomalic delection of non
perfusion zones in modes Angio Retina, HO Angio Retina, as well as foveal avascular zone (FAZ) measurement with Angio
Analytics® software. SLO performed with Navilas 577s was used as method of visualizing floaters and anifactual shadows in
retinal surface layers prior10surgical 1rea1men1and afler YAG-laser vilreolysis. Conclusion. Sugge<ted melhods of quanti1a1ive and
qualitative assessment of anifactual shadows of the floalers in retinal layers are promising and may provelo be highly relevant for
clinical monitoring of pa1ient<, op1imi2a1ion of trea1men1indica1ions and evalualing effec1iveness of YAG-laser vi1reolysi . ruriher
research of laser vitreolysis effectiveness in patients with vitreous floaters is necessary.

Keywords: weiss rinS, laser vitreolysis, Navilas 577s, myodesopsia, posterior vitreous detachment.

Vestnik _Ofta/mologii_2018-l_EN

Floating opacities in the vitreous body are a signifi
cant pathology in ophthalmology. They cause visual dis
comfort to a considerable number of patients.

Floaters, also called muscae voliranres (Latin: "nying
nies"), occur mainly due lo destructive changes in the
vitreous body, syneresis, posterior vitreous detachment
(PVD) 1I-JJ. Only few patients complain about them,
so they do not require treatment, but in certain cases,
thick or large opacities that gel into the field of view can
cause serious discomfort in daily life and become psy
chologically challenging [2, 4J. As reported by B. Webb
[SJ, noaters provoke anxiety in 76% of patients and sig
nificantly decrease the quality oflife in 33% of them. Ac
cording to A. Wagle et al. [61, patients with symptomatic
viLreous noaters are ready to sacrifice LI year for every 10
years of their remaining life in order to get rid of the dis
comfort caused by the noaters. The extent of physical
discomfort depends on noater's localization relative to
line of vision. their size. weil!ht. distance from the cor-

According to a number authors, pars plana vitrecto
my eliminates the noaters, but considering its invasive
na1ure and the possible complications that include endo
phthalmitis, retinal perforation and detachment, cata
ract, the method should only be used when patient's vi
sion is substantially impaired 12, 7].

At presenl, YAG-laser vitreolysis can be considered
allemative treatment for symplomatic vitreous noaters
14, 8, 9J. It has several advantages: non-invasive nature,
low complication rate, absence of post-surgical limita
tions, economic viability [7, 8J. Reintroduction ofYAG
laser vitreolysis became possible thanks 10 a newly devel
oped system called Rcncx (Ultra Q Rcnex laser), which
allows axial (coaxial) lighting - when the light source is
positioned on the same optical axis of slit-lamp micro
scope and radiated laser beam [7J.

The mechanism of modern laser vitreolysis involves
vaporization that happens due to laser-induced break
down: a high freouencv electromagnetic field with Lem-

Oinical Research Report
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,ned on the same optical axis of slit-lamp micro
and radiated laser beam [7J.
1c mechanism of modern laser vitrcolysis involves
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Abstract
Objective: To examine the efficacy and safety of yttrium-aluminium garnet (YAG) laser vitre

olysis for the treatment of vitreous floaters.

Methods: Consecutive adult patients with symptomatic vitreous floaters who attended 

Chongqing General Hospital f rom April to December 2016 were included in this prospective
study. Patients had > 3 mmbetween the vitreous opacity and retina/lens and acceptable quality
peri-papillary Optical Coherence Tomography (OCT) images (i.e., signal strength 5 ) . Those
with history of glaucoma, severe cataracts, vitreous haemorrhages, retinal holes and/or macular

disease were excluded from the study. Best corrected visual acuity (BCVA) and non-contact

intraocular pressure (IOP) were measured before and for up to 6 months post-YAG laser

vitreolysis. Anterior segment photography and peripapillary retinal nerve fibre layer (RNFL)

measured by OCT were taken before and 6 months post-procedure. Questionnaires on patient

satisfaction were completed 6 months post-procedure.

Results: No statistically significant differences in BCVA and IOP were observed before or after

treatment. Anterior segment photography showed that vitreous opacities partially or completely

disappeared after YAG laser treatment. The thickness of RNFL in four directions (upper, below,

nasal and temporal) was not statistically significant different before or 6 months after the pro

cedure. 75% patients reported significant improvement and 25% reported moderate

improvement.

Conclusion: The results of this study conducted in a cohort of 30 Chinese patients showed that

YAG laser vitreolysis was a well-tolerated and effective treatment for vitreous floaters.

Randomised, controlled trials involving large numbers of participants monitored over an extend

ed follow up period are required to confirm these results.

Research

JAMA Ophthalmology I Original Investigation

YAGLaser Vitreolysis vsShamYAGVitreolysis 
for Symptomatic Vitreous Floaters

A Randomized ClinicalTrial
Ch1ragP.Shah.MO.MPH:JeffreyS.Heief,MO

IMPORTANCE Vitreous floatersarecommonandcanworsen visualquality.YAGvitreolysisis
anuntested treatment for floaters.

OBJECTIVE Toevaluate YAGlaservitreolysis vsshamvitreolysis for symptomatic Weissring 
floaters fromposteriorvitreousdetachment.

DESIGN SETTING.ANOPARTICIPANTS Thissingle-center.masked.sham-controlled
randomizedchrncaltrialwas performed fromMarch25,2015,to August3,2016,in 52eyesof 
52patients(36casesand16controls) treatedat aprivateophthalmology practice.

INTERVENTIONS Patientswererandomly assigned to YAGlaservitreolysis or shamYAG
(control).

MAJNOUTCOMESANOMEASURES Primary 6-monthoutcomes weresubjectivechange 
measured from0% to100%usingalO•potnt visualdisturbance score. a S•level qualitative 
scale,andNational EyeInstitute VtSual FunctioningQuestionnaire 25(NEIVFQ-25).

Secondaryoutcomesincluded objective changeassessed bymasked gradingofcolor fundus 
photography andEarly Treatment Diabetic Retinopathy Studybest-correctedvisual acuity.

RESULTS Fifty-twopatients (52eyes:17menand35women: 51whiteand1Asian) with
symptomatic Weissringswereenrolled in thestudy(mean[SD) age.61.4(8.0)years for the
YAGlasergroupand61.1(6.6)years for theshamgroup). The YAGlaser groupreported 
greater symptomatic improvement (54%) than controls(9%) (difference. 45%: 95%Cl.
25%-64%: P< .001). In theYAGlasergroup, the10-point visualdisturbance scoreimproved 
by3.2vs0.1in thesham group(difference. -3.0:95%Cl.-4.3 to -1.7: P< .001).A totalof 19

patients(53%)1nthe YAGlaser groupreportedsignificantly or completely improved

symptomsvsOindividuals in theshamgroup(difference. 53%:95%Cl,36%-69%. P< .001). 
Comparedwithsham.NEIVFQ-25revealedimprovedgeneralvision(difference. 16.3:95%Cl. 
0.9-31.7:P• .04).peripheral vision(difference.11.6:95%Cl,0.8-22.4: P• .04).role
difficulties(difference.17.3:95%Cl.8.0-26.6: P < .001).anddependency (difference.5.6:
95%Cl.0.5-10.8: P= .03)amongtheYAGlasergroup.Best-correctedvisualacuitychanged
by -0.2letters1n the YAGlaser group andby-0.6lettersin shamgroup(difference, 0.4:95% 
Cl.-6.5 to5.3: P= .94).Nodifferences in adverseevents betweengroups wereidentified.

CONCLUSIONSANO RELEVANCE YAG laser v1treolysissubjectively improvedWeissring-related 
symptomsandobjectively improvedWeissringappearance.Greater confidencein these 
outcomesmayresult fromlargerconfirmatory studiesof longerduration.
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Long-Term Follow-l
YAG Vitreolysis for 
Floaters

Chirag P. Shah, MD, MPH; Jeffrey S. Heier

BACKGROUND ANDOBJECTIVE: To describe lo
outcomes and complications after YAG vitre

PATIENTS AND METHODS: This is an observ
extension study to a previously reported, r
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Long-Term Follow-Up of Efficacy and Safety of 
YAG Vitreolysis for Symptomatic Weiss Ring 
Floaters
Chirag P. Shah, MD, MPH; Jeffrey S. Heier, MD
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BACKGROUNDAND OBJECTIVE:To describe long-term
outcomes and complications after YAG vitreolysis.

PATIENTS AND METHODS: This is an observational
extension study to a previously reported, random
ized, control led study. Thirty-five of 52 patients re
turned ot an average of 2.3 years (range: 1.1 to 3.0)
after their lost YAC vitreolysis treatment to ossess
long-term efficacy and safety.

RESULTS: At 2.3 years, 50% of potienls felt their
symptoms were significantly or completely better,
similar lo results at 6 months (53%). There was
a 59.4% improvement in symptoms, similar lo 6
months (54%). The 25-ilem National Eye Institute
Visual Function Questionnaire revealed improve
ments in: near activities, distance vision, mental
health, and role difficulties. Adverse events includ
ed three eyes with delayed retinal tears, noted 1.4
to 2.8 years after YAG vitreolysis.

CONCLUSIONS: The efficacy of YAG vitreolysis ob
served ot 6 months wos sustained at 2.3 years, with
half reporting significant or complete resolution of
their floater symptoms. Three patients developed
delayed retinal teors not evident at 6 months. A
large, long-term randomi1.ed controlled trial is need
ed to determine tho trne risks of YAC vitreolysis.

INTRODUCTION

YAG vitreolysis is a controversial treatment op•
tion for symptomatic floaters, largely due to the lack
of evidence in the literature and long-term follow-up
data. Our group published the first randomjzed, con• 
trolled trial evaluating YAG vitreolysis versus sham 
laser for Weiss ring floaters. At 6 months' follow-up,
there were no significant adverse events, such as reti
nal tears or retinal detachments. Approximately half, 
or 53%, of patients reported significant or complete 
resolution of their floater symptoms. This was signifi
cantly lower than the objective improvement of 95%
observed by masked grading of color photographs, 
suggesling a disconnecl belween objeclive and sub
jective oulcome.1

Hahn el al. al the American Society of Relina Spe
cialists Research and Safely in Therapeutics Com•
mittee conducted a surveillance of retinal special
ists to determine potential risks of YAG vitreolysis.
They reported 16 complications including glaucoma,
cataract and posterior capsule defects, retinal hemor
rhage, scotomas, retinal tear. retinal detachment, and
increased floaters. These voluntarily reported compli
cations wore reported during a 6-month period and
may be underreported.2 There was no denominator
for this surveillance study ond, thus, we do not know
complication rates.

The aim of the present study was to report long
term complications and efficacy in patients enrolled
in our original 6-month randomized controlled trial.

I Ophthalmic S"'K 1..,u,.,.,ltn11gi11g Re1in11. 2020151:85-88.1

roved Weissring-related
confidence in these
tlOn.

From Ophthalmic Consultants of Boston, Boston.

Originallysubmitted April 15, 2019. Revision received April 15, 2019.A<:cepted forpublica11on August 27, 2019.

Presented at the American Academy of Ophthalmology Retina Subspeciality Day Meeting in Chicagoon October 17, 2018, as part of an update on a YAG
vitreolysis lecture.

The original randomized, controlled trial and open-label extension study were both supported bythe Center for Research and Education, Boston.The
long,.term observational visit was supported by Ellex Medical Lasers,Adelaide, Australia.The study sponsors had no role In the study design, collection,
a_nalysis and interpretation of data, writing the report, and the decision to submit the report for publkation. Medneuronet assisted with the initial draftof

jour

Viewpoints

Modem vitreolys 
real solution for 
floaters

Inder Paul Singh, MD*

President, The Eye Centers of Racine a

A R T I C L E I N F O

Article history:
Received 7 January 2019
Received in revised form 21
February 2020

Available online 3 March 2020

L. Jay Katz and Hermann D.

Schubert, Editors

Keywords:

floaters 
vitreolysis
YAG

laser
vitreous opacity

Historically, the only treatment 
vitreous floaters has been pars pl
cedure works well to eliminate t

with floaters, but there are risk
cedure, such as cataract progressio
retinal detachment.5 Although rec
ogy have significantly improved 
rectomy, there still is a posto
which mav result in time awav f

I Safety of
s s Ring

1 controversial treatment op
>aters, largely due to the lack
ture and long-term follow-up
,ed the first randomized, con
YAG vitreolysis versus sham
ters. At 6 months' follow-up,
t adverse events, such as roti
:hments. Approximately half,
orted significant or complete
r symptoms. This was signifi
ljective improvement of 95%
:ading of color photographs,
l between objective and sub-

terican Society of Retina Spe
,afety in Therapeutics Com
rveillance of retinal special
tial risks of YAG vitreolysis.
lications including glaucoma,
ipsule defects, retinal hemor
tear, retinal detachment, and

i voluntarily reported compli
luring a 6-month period and

There was no denominator
dy and, thus, we do not know

mt sh1dy was to report long-
efficacy in patients enrolled

randomized conlrolled lrial.

• 17, 2018, as part of an update on a YAG

Researchand Education, Boston.The
no role in the studydesign,collection,
neuronet assisted with the initial draft of

,g the conduct of the study, as well

ELSE\1IER

c1enceu1recr

j ou rnal  h o m ep a g e : www.elsevier .com/ loca te/ survophtha l

Viewpoints

Modem vitreolysis-YAG laser treatment now a 
real solution for the treatment of symptomatic
floaters

Inder Paul Singh, MD*

President, The £yeCenters of Racineand Kenosha, Racine, Wisconsin, USA

11) Check for updatn

A R T I C L E I N F O A B S T R A C T

Article history:
Received 7 January 2019
Received in revised form 21
February 2020

Available online 3 March 2020

L. Jay Katz and Hermann D.

Schubert, Editors

Keywords:
floaters
vitreolysis
YAG
laser
vitreous opacity

I review the background of laser floater treatment and address the differences between the
old technology and the new technology of YAG lasers. I also review some recent publica
tions and discuss the importance of careful patient selection, some of the adverse events,
and patient outcomes.

e 2020 Published by Elsevier Inc.

Historically, the only treatment offered for symptomatic
vitreous floaters has been pars plana vitrectomy. This pro
cedure works well to eliminate the symptoms associated
with floaters, but there are risks involved with the pro
cedure, such as cataract progression and the possibility of a
retinal detachment.5 Although recent advances in technol
ogy have significantly improved the safety profile of vit
rectomy, there still is a postoperative recovery period,
which may result in time away from work. For some pa
tients, the potential cost of pars plana vitrectomy also re-

many of the common types of floaters, such as a Weiss ring
or other solitary vitreous opacities. Unfortunately, these
floaters can sometimes negatively affect patients' daily
functioning and quality of life.

A study by Wagle and coworkers addressed the impair
ment on functional quality associated with floaters in 311
outpatients.9 The utility values of floaters were equal to those
of age-related macular degeneration and similar to those of
glaucoma, mild angina, stroke, and asymptomatic HIV. This
demonstrates that floaters do have a similar impact on

Ophthalmol Ther (2022) I1:201
https://doi.org/10. I007/s40123-0
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TheEfficacy and Safety of YAG Laser Vitreolysis
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ABSTRACT

Introduction: To evaluate and compare the 
efficacy and safety of YAG laser vitreolysis in 
treating symptomatic vitreous floaters of com
plete posterior vitreous detachment (PVD) and 
non-PVD.
Metf1ods: In this prospective cohort study, 51
eyes with symptomatic floaters were treated
with YAG laser vitreolysis. Participants were
divided into complete PVD and
groups. Objective visual quality
including the Strehl ratio (SR),

non-PVD
measures
internal

Supplementary Information The online version 
contains supplementary material available at https:// 
doi.org/10.1007/s40123-021-00422-6.

T. Lin • L. Shen ( )
Eye Hospital and School of Ophthalmology and

?pto etry- z h o l e d i c a l University,

spherical aberration (SA), internal comatic
aberration (CA), internal high-order aberration
(HOA), area ratio of modulation transfer func
tion (MTFa) and Vitreous Floaters Symptom
Questionnaire (VFSQ-13) scores were used to
compare the efficacy of YAG laser vitreolysis
treatment between two groups.
Results: The mean age of all patients was
56.80 ± 10.82 years old. In total, 36 of 51
(70.59%; 95% CI 58.10-83.10) patients reported
their symptoms as significant or complete
improvement after YAG laser vitreolysis treat
ment. Post-treatment MTFa, internal SA and
internal HOA were significantly better com
pared to baseline (26.19 ± 14.73 vs.
29.19 ± 17.98, p = 0.013; 0.05 ± 0.05 vs.
0.04 ± 0.04, p = 0.031 and 0.23 ± 0.22 vs.
0.16 ± 0.07, p = 0.044; respectively) in all eyes.
Twenty-nine of 51 (56.86%) eyes had floaters of
non-PVD type. Significant or complete subjec
tive improvements in the PVD group and non-
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A study by Wagle, et al., addressed the impairment on functional quality associated with
floaters in 311 outpatients.2 The utility values of floaters were equal to age-related macular
degeneration, and similar to glaucoma, mild angina, stroke and asymptomatic HIV. This 
demonstrates that floaters do have a significant impact on quality of life, similar to other ocular 
and systemic diseases. Further, a study by Webb et al., found that floaters are very common in
the general population, irrespective of age, race, gender and eye color. In a review of 603 
smartphone users, 76% (n=458) indicated that they notice floaters, with 199 of these individuals 
citing noticeable vision impairment as a result of their floaters. Furthermore, myopes and 
hyperopes were 3.5 and 4.4 times more likely, respectively, to report moderate to severe 
floaters.3

•A 2016 study by Garcia et al. showed that there was a 52.5% reduction in contrast
sensitivity function following PVD. In a survey of approximately 600 smartphone users, 33% of 
respondents reported that their floaters caused noticeable visual impairment. 4

Research Article
Psychological Distress in Patients with Symptomatic 
Vitreous Floaters

Yong-Kyu Kim,1Su Young Moon,1 Kyung Mi Yim,2 Su Jeong Seong,2 Jae Yeon Hwang,2 
and Sung Pyo Park1

1Department of Ophthalmology, Hallym University College of Medicine, Kangdong Sacred Heart Hospital, No. 150 Seongan-ro, 
Gangdong-gu, Seoul 134-701, Republic of Korea

2Department of Psychiatry, Hallym University College of Medicine, Kangdong Sacred Heart Hospita, No. 150 Seongan-ro, 
Gangdong-gu, Seoul 134-701, Republic of Korea

"Canelusions:
Symptomatic vitreous floater patients showed substantial level of
psychological distress, and the severity of floater symptoms
was significantly associated with psychological distress:'
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Great Opportunity

Incidence of floaters? It's boring for me
to try to prove this is an issue... just pay
attention in clinic and literature.

RESEARCH ON YOUR OWN:
OPHTHALMIC LASER HANDBOOK+
SEBAG'S "VITREOUS"
ONLINE
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Since 2018, I've sent only 2
patients for vitrectomy for
floaters after trying YAG VIT.

None have chosen vitrectomy
at intial consult with me.

>600 YAG VIT Treatments- to
date
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'AG laser vitreolysis significantly improves
Veiss ring floaters

r Jayanth S Sridhar, MD, Cart J Danzig MD

bna/Vitreous

+ Add to My Bookmarks- " Comments0 @Views 3245

1is is the first prospective trial to evaluate the safety and efficacy of YAG laser vitreolysis for symptomatic

,aters arising from posterior vitreous detachment.

tudy design
Ie single-center trial randomized 52 eyes to receive 1 session of YAG laser (n=36) or sham (16). The primary

1tcomes were subjective changes using various scales to quantify visual disturbance.

AMERICAN ACADEMY
OF OPHTHALMOLOGY

Nd:YAG treatment for vitreous 
floaters does not improve visual 
function

By SeenuHariprasad MD

R e t n a M $

+Add toMyBookmarlc.& .. 1111Comment'sO <!>Views 3570

This retrospective study assessed Nd:YAG laser vitreolysis for vitreous floaters.

Study design
Researchers examined records from59 participants with untreated vitreous floaters, 38 with floaters trea

with Nd:YAGand 35 matched controls.

Outcomes
Although laser treatment reduced vitreoosechodensity by 23%, it did not improve vision or visual functio
relative to untreated patients. Twenty-five individuals were dissatisfied after their procedure and sought

vitrectomy; these patients tended to have worse vitreousechodensity and contrast sensitivity. Thirteen p

reported satisfaction with observation.

AUG 25, 2017

YAG laser vitreolysis significantly improves 
Weiss ring floaters
By Jayanth S Sridhar, MD, Carl J Danzig MD

RetinaNitreous

+ Add to My Bookmarks ,.. Comments O <!> Views 3245

This is the first prospective trial to evaluate the safety and efficacy of YAG laser vitreolysis for symptomatic 

floaters arising from posterior vitreous detachment.

Study design
The single-center trial randomized 52 eyes to receive 1 session of YAG laser (n=36) or sham (16). The primary 

outcomes were subjective changes using various scales to quantify visual disturbance.
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Nd:YAG treatment for vitreous 
floaters does not improve visual 
function

El
OG

By Seenu Hariprasad MD

RetinaNitreous

+ Add to My Bookmarks • Comments O @ Views 3570

This retrospective study assessed Nd:YAG laser vitreolysis for vitreous floaters.

Study design
Researchers examined records from 59 participants with untreated vitreous floaters, 38 with floaters treated 

with Nd:YAG and 35 matched controls.

Outcomes
Although laser treatment reduced vitreous echodensity by 23%, it did not improve vision or visual function 

relative to untreated patients. Twenty-five individuals were dissatisfied after their procedure and sought 

vitrectomy; these patients tended to have worse vitreous echodensity and contrast sensitivity. Thirteen patients 

reported satisfaction with observation.

improves

,r vitreolysis for symptomatic

Nd:YAG treatment for vitreous 
floaters does not improve visual 
function
By See<1uHa,._,rasa4MO

AMERICAN ACADEMY'" ...,.-...

OF OPHTHALMOLOGY
Thisretcospective study assessed Nd:YAG lase, vitreolysis torvitreous floaters,

♦ AckltoMy8ool(tll .. "C.OIM'lelll.$0 <, 3610

Study design
Researchers examined reootds from59 participants withI.W'ltreatedvitreous floaters,38 with floaters treated
withNd:YAGand 35 metehed oootrols.



8/30/2024

26

All eye
docs
should
be
doing
LFT

Trained Trained OD's
OD's with MD
[all MD's] supervision

All
MD's
-No
OD's

Only
Trained
MD's

Only
Retina

NoLFT
ever by
any
doctor



8/30/2024

27



8/30/2024

28

DEPARTMENT OF HEALTH AND HUMAN SERVICES
Food and Drug Administration

Indications for Use

Form Approved: 0MB No. 0910-0120 

Expiration Date: 06/30/2023

See PRA Statement below.

510(k) Number (if known)

1<212630

Device Name
Ellex YAG/SLT Laser (Tango, Solo, Ultra Q, Tango Reflex, Ultra Q Reflex)

Indications for Use (Describe)

In the YAG mode (Tango, Ultra Q, Ultra Q Reflex, Tango Reflex):
-lridotomy and iridectomy.
-Posterior capsulotomy.
-Posterior membranectom .

In the SLT mode (Tango, Solo, Tango Reflex):
-Selective Laser Trabeculoplasty (SLT)
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Standard YAG Laser - Illumination Position

St ndard YAG ser - llumination Po if on

i OJIT.-er e

Focusing on anterior segment Focusing on posterior segment
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Focusing on anterior segment Focusing on posterior segment

irror moves ou ot he wa

t r in lhe
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vitreous
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Standard YAG Laser• Illumination Position
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FIGURE 18-9 Photo demonstrates the view achieved for a Weiss ring using the reflex tower providing true coaxial
illumination. Slight titration of the illumination tower helps to maximize the view of the opacity and provide spatial
context of where the retina is located. In this picture the floater is in focus, but retina is not clearly seen, indicating
safe distance to fire.

FIGURE 18-9 Photo demonstrates the view achieved for a Weiss ring using the reflex tower providing true coaxial
illumination. Slight titration of the illumination tower helps to maximize the view of the opacity and provide spatial
context of where the retina is located. In this picture the floater is in focus, but retina is not clearly seen, indicating
safe distance to fire.

FIGURE 18-11 Picture demonstrates the view when the laser slit lamp illumination tower is in a slightly oblique (off
axis) position thus decreasing the glare and also allowing for visualization of the posterior capsule and the floater. In
this case, the floater is too close to the posterior capsule and one would not want to fire.
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alculation Summary:

• Depth of Focus for Laser: Approximately 0.148 mm (148 µm)

• Blast Zone Radius: 0.2 mm (200 µm)

• Safe Distance for Retina: >2 mm

onclusion:

ith a depth of focus of approximately 0.148 mm and a blast zone of 0.2 mm, if the floater is 2 mm from

he retina, it provides a significant safety margin. The retina's defocus indicates it is far outside the

epth of focus and blast zone, thus remaining safe during YAG vitreolysis.
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Manuel's asteroid disruption technique

Manuel John, Abraham lge,1 and Ivan Jacob2
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Abstract Go to:8

A seventy-year-old male presented with dense asteroid hyalosis in both eyes. He had undergone cataract 

extraction in one eye 3 years ago, and the other eye had immature cataract. Both the autorefractor and 

dilated streak retinoscopy did not give readings and subjective visual improvement could not be achieved. 

Immediately following YAG posterior capsulotomy and anterior vitreous asteroid disruption, the vision 

improved to 20/20 with recordable auto refractor and streak retinoscopy values. Our initial experience 

indicates that the treatment is simple, safe and effective but needs controlled and prospective studies to 

confrrm its long-term safety.

Keywords: Asteroid hyalosis, capsulotomy, Manuel's asteroid disruption technique, posterior capsular
nn!:ll"lhl NPnth1n,111n, Vttr111n, Al11n,1n111n, n ! : l rnPt { N r l • V A n / V A n )
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indicates that the treatment is simple, safe and effective but needs controlled and prospective studies to 

confirm its long-term safety.

Keywords: Asteroid hyalosis, capsulotomy, Manuel's asteroid disruption technique, posterior capsular 

opacity, Neodymium Yttrium Aluminium Gamet (Nd:YAG / YAG)

The patient, a 70-year-old male, had undergone phacoemulsification in the left eye 3 years ago, presented 

to us with decreased vision in both eyes. His best corrected visual acuity (BCVA) was 20/100 in the left 

eye and 20/50 in the right eye. The right eye had immature cataract. Both the auto refractor and dilated

0/20 with clear streak retinoscopy and the auto refractor giving values, with a subjective refraction of OD 

ph - 1.25 Cyl + 2.25 x 160° [Fig:2]. The energy used in this procedure for this eye was 201 mJ. The

ision continued to remain at 20/20 in both eyes. Intra ocular pressures monitored by applanation

hroughout the year and half of follow-ups at the outpatient visits varied between 16 to 20 mm Hg OU. 

direct ophthalmoscopy with indentation revealed a hazy but visible view up to the ora serrata with no

ph - 1.25 Cyl + 2.25 x 160° [ F i g ] . The energy used in this procedure for this eye was 201 mJ. The

ision continued to remain at 20/20 in both eyes. Intra ocular pressures monitored by applanation

rroughout the year and half of follow-ups at the outpatient visits varied between 16 to 20 mm Hg OU.

tdirect ophthalmoscopy with indentation revealed a hazy but visible view up to the ora serrata with no
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Hitting the Lens...happen

Nucleus was hlt In the p<!rlphery. Patient

asymptomatic and Is being observed.

Hitting the Lens...happened early in learning

uc.leus washit in the periphery. Patient 
asymptomatic and is being observed.

Posterior capsule was hit near center of the 
visual axis. Patient was symptomatic and
underwent lens removal with IOL
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Nudeus washit In the periphery. Patient
asymptomatic and Is being observed.

durir
degrE
the i
dergc

1. Singh's paper from ASCRS
1. 93% had improvement
2. No Mac pathology
3. No uveitis effects
4. 7/1200 iop spikes

Karikhoffe book stats:
0.25% iop spike risk
<1% retina damage (hit or tear)
Cataract (2/4500)
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C L I N I C A L■ S C I E N C E ■

Long-Term Follow-Up of Efficacy and Safety of 
YAG Vitreolysis for Symptomatic Weiss Ring 
Floaters

Chirag P. Shah, MD, MPH; Jeffrey S. Heier, MD

There were several adverse events noted between
month 6 and the end of follow-up at 2.3 years, that
were not evident within the first 6 months after YAG
vitreolysis. The most significant were three eyes
with delayed retinal tears that were noted 1.4 to 2.8
years after YAG vitreolysis. All of these tears were
asymptomatic and detected on examination; they
were not evident at month 6 on depressed fundus
examination. Without a long-term control group, it
is unclear if these delayed retinal tears are related
to treatment or represent the inherent risk for these
eyes. Interestingly, a single retinal tear through lat
tice degeneration occurred in a sham-treated patient
during the original 6-month study, supporting some
degree of inherent risk.1 The delayed tears reinforce
the importance of long-term follow-up in eyes un
dergoing YAG vitreolysis, and patient education to
return immediately with any symptoms.

- - - --
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There were several adverse events noted between
month 6 and the end of follow-up at 2.3 years. that
were not evident within the first 6 months after YAG
vitreolysis. The most significant were three eyes
with delayed retinal tears that were noted 1.4 to 2.8
years after YAG vilreolysis. All of these tears were
asymptomatic and detected on examination: they

ABSOLUTE:
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SEVERE GLAUC
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®Degradation of Contrast Sensitivity Function 
Following Posterior Vitreous Detachment

IE GUYE -CUU,GIA CARLO A. GARCIA, MATI KHOSH EVIS, KEN ETHM.P. YEE, JEA
JUSTIN H. GUYE , AND J.SEBAG

Posterior Vitreous Detachment and the
Posterior Hyaloid Membrane

" ? , } . f . < ; - - ' . ! : t l . l ' I I O .
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Posterior Vitreous Detachment and the 
Posterior Hyaloid Membrane
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VAG T-membranotomy

T-membranotomy
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6
7
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C van d ( l f W1ntll, MO
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VAG T-membranotomy

5 3 1 2 4

6

7
8

---



8/30/2024

55

f\,'Utt •. D\IWlliC u l f .n ,s ,llum<n.lllOI\ slu-bmp t,,oouoo..:or) IRU '<S J rn.,n,cr.wl\ll mec.Lmcal .tf ' f" 'l '..nu,of dw pu6{-.cf.,, hy•lo.J m.,mt,,,...., m J
' • • \. • ' ft • • • • • • t J • .. t t



8/30/2024

56

,, (C
",,••

y..:,....,,

'

' (



8/30/2024

57

C<f.td..(..... s ste..... . r , ! , . . , •

, -? o s k r o " L ""',Ii/ la'""'"'" ft>t.L]
\.<-O. .

1 () 1ll>< 0, , < O U c e - - - -

G J
( Cj" .,.)_ a.;cl ; ':' te. c. t,.,1 i..ow d.JJ cl...,/

v', C?a,-...f , 5 ,

(1) ( '0 . \1 \ tA,J.

• f ' -e t , \ .

(.A 5 j w 4 (1,es v...t tor
V/ S'j""' l,o1,.va./-i1. ()LL

r"" ( \ : > \ I \ >"'.J- Mf-:C6 1.- ,
,

e ( 6"'- cG V•J" S t . f \ ) \ \1'13e.

l>) c-:cJ

?

P\I O,bjlw: °"' eo.u-se.0IP-Q

i"' .(t , 1 . . :(}) t<;,,,. a.;J

t e Q . ° ' "

;'- 5'1..,_...t-/c f>u..
-t-re MttA. { , w I.A

r

'f V(He ol./ st ffleV"l. lol 4 Ill c,t'""'1'

-ꞏ )

yo , \)\f..v.) :

_ .. ,,;a;--...._



8/30/2024

58

&, l j
ZS - !b o/o t>

Pu...
v , < N d

P \\•.,.: 11:.w1
\ l("J_ w lA....

C J \):+?o,

v . < $ ( ) - f f %

G<l).L !> a."'J \.{ oc-e

Co......J ꞏJ 4: rf V \ 4 1 1 " ' ' - 4 , . . - 1 1 ) " " " " ;

...

(



8/30/2024

59

l l

GS>



8/30/2024

60

Billing/Coding
H43.313: Vitreous membranes and strands, bilateral

Others:
Diagnostic ICD -10

Codes:
H43.391-H43.399: Other vitreous opacities
H4
3

.811-H43.819: Vitr eous degeneration

67031: Severing of vitreous strands, vitreous face
adhesions, sheets, membranes, or opacities{laser
surgery, one or more stages).

Allowables usually $300-$400

All Insurances have paid except Community Care
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EXPECTATIONS+COUNSEL+PROTOCOL

1 WK PO FIRST
EYE

3 MO RE-EVAL

UPT03 TX-
IF NOT SATISFIED,
VITRECTOMY
CONSULT

>LFT is not a 100% tx... try vitrectomy if
looking for that

>With 1-3 sessions, most are 60-90%
improved

>Some claim 100%
>Some99%
>Those 20-50% still glad they did it

>Possible to have no improvement, rare
>Possible to have worsening, very rare
and explain
>Other new floaters could develop later,
but not the weiss etc.
>If no PVD yet, prepare them for future

The recendy published paper by Shah and coUeagues (JAMA, July 2017) was the first random.ized place.lxrcontrolled trial evaluating the safety and efficacy of LFT using advanced Nd:YAG
technology specificaUy designed for laser-based ftoater treatment) This study involved 52 eyes,of which 36 patients were treated wjth the Reflex Technology platfonn (Ellcx Medjcal, Australja). The
study conduded that S4% of patienli in the Nd:YAG laser gn,up experienced sympt.Qmalic improvement-. (."'Omparcd t() 9% of patients in the control group. TI-le Nd:YAG laser group also showed
greater improvement in d1e 10-point visual distwbance score than the control group. lmpro\'ed sym_ptoms were reported by 53% or patieots in the Nd:YAG laser group and 0% in the sham ann.
Although there wereimpro\'ements in the Nd:YAG laser group in tenns of gel'leral and peripheral \'is ion. roledifficuJties. and dependency, neither groupshowed changes in best corrected \•isual acuity.
That is important to noteand emphasizes that we cannot use the Snellen chart aJooe to define if patientsare clinicalJy symptomatic.

Thisstudy alsodemonstrated no retinal adversee\'ents in the treatment group.although a retinal defect was seen in thecontrol group. This is an important point because the causeof retinal defects is
often the. u l t ofvitreous tnK1ion. According to the American Academy of Ophthalmology, the definition of Nd:YAG vitTCQlysis i-\ithe ''se•,ering of vitreous strands and opacities with a laser." There
is oo evidence lhal the LFf causes tracliot1 on the retina. Also, skeptics argue that literature points to an increased risk of retina) defects in patients undergoing Nd:YAG capsuJotomy, therefore the
assumption is there must be an increased risk with LFT. It is important to understat1d lb.al LfT and :Nd:YAG capsulo1omy are two entirely different procedures working on different aaatotni.caJ
structures. When breaking the posterior capsuleduringcapsulotomy. there is a transfer of forces/energy to the zonuJes, which is in tum transferred to 1heanached vitreous base. With LFT.1he collagen
fibers that arc bc:in.g lasered do not have the same connection di.rcclly to the vitreous base. and as suc.h the risk of retinal breaks is martedly less. There also have been no reports of increasing cataract
fonnation after LF1'if the lens was not din:cdy hit at the time or the procedure.

Some skeptics point 10 a psycholog.ical or adaptive component to Ooaters. Doctors may say lhe laser did not h;we an effect, but ralher there was a placebo effect or neuroadaptation. The Shah smdy

addresses lb.al issue as subjects in the studydid nol know whether they were in lhe treatment group or control group.There was a sig.nificant difference in patient satisfaction between the control group
and the treatment group. This study showed significant subjective improvement in the treatmen1 group: howe\'er, there we.re some who still noticed symptoms. This study was noc designed for a
follow-up treatment session. lt is importaot for doctors to realize that muJtiple sessions are common; the plasma or vaporization is occurring in such a smaU area thus, it is not able to always vaporize
the cotire floater in one session.

Another paper recently published demomH.rated Nd:YAG Laser vitre0lysi.sdec.rcased the amount or vitrcOUs Ooater opacities seen on color fundus imaging and improved related symptoms according

to the NEI VFQ-25 responses.•Thirty-two patients (32 eyes: 13 men and 19 women) with symptott"l.atic vitreous floaters were enrolJed in this study (n\eilt\ age: 59.4 years). All s1udy patients were
foUowed up for six months. Following the laser vitreolysis. there was a scatistjcalJy significant impro\'emem in both the near visual function (z = - 2.97 p =0.003: r = 0.633) and visual disturbance

rate (z =- 3.97; p <0.001; r =0.84). Disltl.nce visual function did not show statistically signilkant difference after the laser prQCCdu.rc(p = 1.00). Color fundus photography did reveal vitreous opacity
improveme.nt over t.ime in 93.7% or. stud.y eyes (partial improvement in 37.S% and total improvement in 56.2% of s'ludy eyes). During the follow-up period. recurrence of vitreous floater.,, be.\it

. we preseo a )XI.per a e encao 1e o a ac a e rac ve urgery mee.mg, w 1c wves1ga e pa 1eo sa 1S acuon. comp ca 10n ra es, a men :s.peti cs
associated with LFT in a prospective review or patients undergoing the procedure.'-'Thisobservational study included 130 patients (mean age,61 years (range. 28-92 years)) who undeJWent LFJ'with
the Ultra Q Reflex system (Ellex. Australia). Patient satisfaction was assessed with a I to IO self.rated scaJe. with higher values indicating greater patient satisfaction. as well as a •ꞏYes" or .. No''
indicati1ig whether diey weresatislied with improvement in daily fu1ictioni11g. lnfotmation on complications. was. reoorded for all patients. We found 91% of patients stated that they weresatisfied with
their improvement in daily visual functioning. The noted averagedegree of improvem.en1 was 8.5 out of 10 (after multiple sessions in some patients). Patients with a Weiss ring required 1.3 sessions to
sufficiently vaporize the floater as compared to 3.2 sessions in patients wi1h amorpho\ls clouds. The number of laser shots to sufficiently vaporize amorphous cloud ftoate.rs was 568 shots as compared
lo 186 shots for Weiss rings. Power settings also varied depending on ftoatc:r type with the U\'erage setting at 5.8 mJ (range 2.9-9 mJ). Best results and higher patient satisfaction scores were notably
seen with solitary Weiss rings versus amorphous douds.The adverse event profile included 2 ph.ak.i.c lenses that were hit,3 IOP spikes. and one retinal hemorrhage. The 2 Je.nses were hit (both in lhe
firSt 50 cases of surgeon experienoe) before we appreciated the importance of using the laser slit lamp in the oblique position 10 view the posterior capsule and appreciate the di.stance of the floater
from the Jens (Fig. 18.15). The retina] hemonhage occurred due to the fact the retina was in focus at the same time as the ftoater. lt was not the laser that was dangerous or misfired. rather the retina
was in focus at the same time as the floater and therefore the laser should oot have been fired a, that moment.1bc 3 IOP spikes occurred in post-Nd:YAO capsulotomy pa,icots where the amorphous
clouds were right behind the lens. Iroorrclatcd not withenergy settings, rather with number of shots.Therefore, we nowdecrease the number of shots to 300 or 1-cs.s if the ftoa1c.rs are close to 1he lens in
a post-Nd:YAG capsu1ot.Qmy patient t() helpdecrease the chanceor a p<)st-laser TOPspike.

At ASCRS 2017, we al$0 p en t e d ouranalysis of all consccuti••c patients who underwent Nd:YAO laser vitreolysis for the treatment of symptomatic floater., and had at least one 10 four years or
follow-up. This retrospecth•e study included 1272 procedures perfonned in 680 patients.to IJl all cases.tlle Ellex U1tra Q Reflex Nd:YAG laser was employed to vaporize floaters. An a\'erage power of 6
mJ per laser shot was used with an average of 564 shots per treatment session. Patients with both amorphous clouds and solitary Weiss ring type of floaters were included.1'eo advc.rsc events were
recorded,comprising seveo cases of jntraocular pressure (10P) spikes. two cases of hining the phakic lens (Figure 18.15) and one retinal hemorrhage (this included the adverse events from the 130
cases in the 2016 prospec.1ive paper), representing a t()tal adverse event rote of 0.8%. Patient with IOP spikes were placed on topical antihypertensive medications, and the average post4medic.ation IOP
was 19 mm Hg. One of the phakk patients subsequently rcqui_red catamc-1 surgery and ac-hieved a corrected visual acuity of 20/20. The other patient, whose. lens was hit in the periphery, is still being
observed. The case of retinal hemorrhage resolved in lh.ree months with no long-tenn negative effects. There were no inOammatory issues faced, no AC or vitreous celJ or flare seen. No
exacerbation of diabetic retinopathy nor progression of epiretinal membrane or cystoid macular edema was seen. Postoperative regimen for all cases included IOP checks immediately after the
procedure, at one week. and at one month. No anti-inflammatory drops or topical antihypertensi"e medications were given. Preoperative. one-month. and three-month macular optical coherence
tomo ra h o c r ꞏ s were obtained on all
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EFFICACY-VITREOLYSIS STUDY DATA

The recently published paper by Shah and colleagues (JAMA, July 2017) was the first randomized placebo-controlled trial evaluating the safety and efficacy of LFf using advanced Nd:YAG
technology specifically designed for laser-based floater treatment.7 This study involved 52 eyes, of which 36 patients were treated with the Reflex Technology platform (Ellex Medical, Australia). The
study concluded that 54% of patients in the Nd:YAG laser group experienced symptomatic improvements compared to 9% of patients in the control group. The Nd:YAG laser group also showed
greater improvement in the 10-point visual disturbance score than the control group. Improved symptoms were reported by 53% of patients in the Nd:YAG laser group and 0% in the sham arm.
Although there were improvements in the Nd:YAG laser group in terms of general and peripheral vision, role difficulties, and dependency, neither group showed changes in best corrected visual acuity.
That is important to note and emphasizes that we cannot use the Snellen chart alone to define if patients are clinically symptomatic.

This study a]so demonstrated no retinal adverse events in the treatment group, although a retinal defect was seen in the control group. This is an important point because the cause of retina] defects is
often the result of vitreous traction. According to the American Academy of Ophthalmology, the definition of Nd:YAG vitreolysis is the "severing of vitreous strands and opacities with a laser." There
is no evidence that the LFf causes traction on the retina. Also, skeptics argue that literature points to an increased risk of retinal defects in patients undergoing Nd:YAG capsulotomy, therefore the
assumption is there must be an increased risk with LFf. It is important to understand that LFf and Nd:YAG capsulotomy are two entirely different procedures working on different anatomical
structures. When breaking the posterior capsule during capsulotomy, there is a transfer of forces/energy to the zonules, which is in tum transferred to the attached vitreous base. With LFf, the collagen
fibers that are being lasered do not have the same connection directly to the vitreous base, and as such the risk of retinal breaks is markedly less. There also have been no reports of increasing cataract
formation after LFf if the lens was not directly hit at the time of the procedure.

Some skeptics point to a psychological or adaptive component to floaters. Doctors may say the laser did not have an effect, but rather there was a placebo effect or neuroadaptation.The Shah study
addresses that issue as subjects in the study did not know whether they were in the treatment group or control group. There was a significant difference in patient satisfaction between the control group
and the treatment group. This study showed significant subjective improvement in the treatment group; however, there were some who still noticed symptoms. This study was not designed for a
follow-up treatment session. It is important for doctors to realize that multiple sessions are common; the plasma or vaporization is occurring in such a small area; thus, it is not able to always vaporize
the entire floater in one session.

Another paper recently published demonstrated Nd:YAG laser vitreolysis decreased the amount of vitreous floater opacities seen on color fundus imaging and improved related symptoms according
to the NEI VFQ-25 responses.8 Thirty-two patients (32 eyes; 13 men and 19 women) with symptomatic vitreous floaters were enrolled in this study (mean age: 59.4 years). All study patients were
followed up for six months. Following the laser vitreolysis, there was a statistically significant improvement in both the near visual function (z = - 2.97; p = 0.003; r = 0.633) and visual disturbance
rate (z = - 3.97; p < 0.001; r = 0.84). Distance visual function did not show statistically significant difference after the laser procedure (p = 1.00). Color fundus photography did reveal vitreous opacity
improvement over time in 93.7% of study eyes (partial improvement in 37.5% and total improvement in 56.2% of study eyes). During the follow-up period, recurrence of vitreous floaters, best
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associated with LFf in a prospective review of patients undergoing the procedure.9 This observational study included 130 patients (mean age, 61 years [range, 28-92 years]) who underwent LFf with 
the Ultra Q Reflex system (Ellex, Australia). Patient satisfaction was assessed with a 1 to 10 self-rated scale, with higher values indicating greater patient satisfaction, as well as a "Yes" or "No"

to the NEI VFQ-25 responses.8 Thirty-two patients (32 eyes; 13 men and 19 women) with symptomatic vitreous floaters were enrolled in this study (mean age: 59.4 years). All study patients were
followed up for six months. Following the laser vitreolysis, there was a statistically significant improvement in both the near visual function (z = - 2.97; p = 0.003; r = 0.633) and visual disturbance
rate (z = - 3.97; p < 0.001; r = 0.84). Distance visual function did not show statistically significant difference after the laser procedure (p = 1.00). Color fundus photography did reveal vitreous opacity
improvement over time in 93.7% of study eyes (partial improvement in 37.5% and total improvement in 56.2% of study eyes). During the follow-up period, recurrence of vitreous floaters, best

••• , "" : ..:. ,-- ... ꞏ ꞏ ꞏ ꞏ ꞏ - ꞏ -- - . . . . - • • ꞏ • ꞏ l l : ꞏ t

, . p • pp I. •• g ry • • g I • p p • I p Iy g
associated with LFT in a prospective review of patients undergoing the procedure.9 This observational study included 130 patients (mean age, 61 years [range, 28-92 years]) who underwent LFT with
the Ultra Q Reflex system (Ellex, Australia). Patient satisfaction was assessed with a 1 to 10 self-rated scale, with higher values indicating greater patient satisfaction, as well as a "Yes" or "No"
indicating whether they were satisfied with improvement in daily functioning. Information on complications was recorded for all patients. We found 91% of patients stated that they were satisfied with
their improvement in daily visual functioning. The noted average degree of improvement was 8.5 out of 10 (after multiple sessions in some patients). Patients with a Weiss ring required 1.3 sessions to
sufficiently vaporize the floater as compared to 3.2 sessions in patients with amorphous clouds. The number of laser shots to sufficiently vaporize amorphous cloud floaters was 568 shots as compared
to 186 shots for Weiss rings. Power settings also varied depending on floater type with the average setting at 5.8 mJ (range 2.9-9 mJ). Best results and higher patient satisfaction scores were notably
seen with solitary Weiss rings versus amorphous clouds. The adverse event profile included 2 phakic lenses that were hit, 3 IOP spikes, and one retinal hemorrhage. The 2 lenses were hit (both in the
first 50 cases of surgeon experience) before we appreciated the importance of using the laser slit lamp in the oblique position to view the posterior capsule and appreciate the distance of the floater
from the lens (Fig. 18.15). The retinal hemorrhage occurred due to the fact the retina was in focus at the same time as the floater. It was not the laser that was dangerous or misfired, rather the retina
was in focus at the same time as the floater and therefore the laser should not have been fired at that moment. The 3 IOP spikes occurred in post-Nd:YAG capsulotomy patients where the amorphous
clouds were right behind the lens. It correlated not with energy settings, rather with number of shots. Therefore, we now decrease the number of shots to 300 or less if the floaters are close to the lens in
a post-Nd:YAG capsulotomy patient to help decrease the chance of a post-laser IOP spike.

At ASCRS 2017, we also presented our analysis of all consecutive patients who underwent Nd:YAG laser vitreolysis for the treatment of symptomatic floaters and had at least one to four years of
follow-up. This retrospective study included 1272 procedures performed in 680 patients.1° In all cases, the Ellex Ultra Q Reflex Nd:YAG laser was employed to vaporize floaters. An average power of
6 mJ per laser shot was used with an average of 564 shots per treatment session. Patients with both amorphous clouds and solitary Weiss ring type of floaters were included. Ten adverse events were
recorded, comprising seven cases of intraocular pressure (IOP) spikes, two cases of hitting the phakic lens (Figure 18.15) and one retinal hemorrhage (this included the adverse events from the 130
cases in the 2016 prospective paper), representing a total adverse event rate of 0.8%. Patients with IOP spikes were placed on topical antihypertensive medications, and the average post-medication
IOP was 19 mm Hg. One of the phakic patients subsequently required cataract surgery and achieved a corrected visual acuity of 20/20. The other patient, whose lens was hit in the periphery, is stiU
being observed. The case of retinal hemorrhage resolved in three months with no long-term negative effects. There were no inflammatory issues faced, no AC or vitreous cell or flare seen. No
exacerbation of diabetic retinopathy nor progression of epiretinal membrane or cystoid macular edema was seen. Postoperative regimen for all cases included IOP checks immediately after the
procedure, at one week, and at one month. No anti-inflammatory drops or topical antihypertensive medications were given. Preoperative, one-month, and three-month macular optical coherence
tomo ra h OCT's were obtained on all atients.
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30 Y/0 girl w/ptsd
panic at night from
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Thank you card with
"changed my life"

Microbiologist who was misearable...
vitrectomy first eye, just as happy [visually]
with second eye getting LFT, much happier to
not go through surgery.
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