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Vitreous floaters are 
a common result 
of age-related vitre-
ous syneresis, or 
liquefaction, and 
are often associated 

with posterior vitreous detachment 
(PVD). Occasionally, floaters are 
associated with potentially blinding 
pathology, such as retinal tear, retinal 
detachment, vitreous hemorrhage, or 
inflammation.  

With our daily focus on treating 
sight-threatening diseases, it can be 
easy to overlook how symptomatic 
floaters without ocular pathology 
impact our patients’ quality of life. 
Indeed, studies have shown that 
select patients can be significantly 
impacted by their floaters and are 
willing to trade some of their remain-
ing years for resolution.1

As a retinal specialist, I see many 
patients afflicted by floaters. It is 
often difficult to satisfy patients 
when counseling them about their 
symptomatic floaters. We usually rec-
ommend observation and encourage 
neural adaptation, which does not 
work for every patient. Vitrectomy is 

an extremely effective way to remove 
floaters, but there are potential risks, 
including infection or retinal detach-
ment, that could permanently com-
promise vision. Could YAG vitreolysis 
serve as an intermediary option, with 
potentially lower efficacy compared 
to vitrectomy but also potentially 
lower risk?  

When I was asked to deliver a 
presentation in 2012 about float-
ers, I requested to speak about “real 
disease,” like age-related macular 
degeneration or diabetic retinopathy. 
Reluctantly accepting the proposed 
topic, I began researching floaters 
and realized that there was minimal 
research on the topic. Small-gauge 
vitrectomy was effective, but not ideal 
in phakic patients given the guaran-
teed risk of cataract. Also, there was 
up to a 10.9% risk of retinal detach-
ment postoperatively.2 The data on 
YAG vitreolysis were very limited, 
contributing to its controversy in the 
ophthalmology community. Further, 
it had evolved in an unconventional 
way: a handful of people were per-
forming it commercially, but without 
the necessary clinical trial data.  

Given the impact of floaters on our 
patients’ quality of life and the dearth 
of effective treatments, YAG vitre-
olysis seemed ripe for investigation. 
My colleague Jeffrey Heier, MD, and I 
decided to design a prospective ran-
domized controlled clinical trial to 
determine whether there was merit 
in this procedure. 

LOOKING INTO YAG VITREOLYSIS
Most ophthalmologists have not 

performed YAG vitreolysis because of 
the lack of data, potential risks, and 
lack of formal training in residency 
programs. I had never performed 
YAG vitreolysis before our pilot 
study. I practiced on a model eye and 
got tips from colleagues who had 
performed the procedure.  

In our clinical trial, we dilated the 
pupil and applied proparacaine. I 
applied an Ocular Karickhoff 21 mm 
Vitreous Lens with goniosol, and 
then I administered the laser (Ultra 
Q Reflex; Ellex) to vaporize the Weiss 
ring and other significant floaters. I 
set the energy at 3 mJ and titrated 
to a level where I visualized gas bub-
bles, indicative of plasma formation. 

In a recent study, YAG vitreolysis provided promising relief for symptomatic floaters with no significant complications.
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The number of laser pulses required 
to achieve this goal varied. 

The procedure took some practice. 
I started with pseudophakic eyes 
for five cases until I became more 
comfortable with the visualization 
and focus. YAG vitreolysis is different 
than lasering other stationary ocular 
tissues such as the retina or iris, as 
the floater will move in three dimen-
sions, requiring careful refocusing as 
one is lining up each shot.   

 
FIRST CLINICAL TRIAL

In the clinical trial, funded by 
the Center for Eye Research and 
Education, we selected 52 patients 

who had a symptomatic Weiss ring 
floater for more than 6 months.3 
Patients were excluded if they had 
no PVD or if they had retinal tear, 
retinal detachment, uveitis, glau-
coma, aphakia, cystoid macular 
edema, retinal vein occlusion, dia-
betic retinopathy, or a Weiss ring less 
than 3 mm from the retina or less 
than 5 mm from the crystalline lens 
(measured by B-scan ultrasound). The 
mean age was 61, most patients were 
women, and about three-quarters 
were phakic.

Patients were randomized 2:1 
to one YAG vitreolysis session or 
sham laser treatment via filtered 

lens (36 patients and 16 patients, 
respectively). For the sham group, 
we used an Ocular Karickhoff 21 
mm Vitreous Lens covered with a 
lens filter to block the YAG energy, 
which was delivered at the laser’s 
lowest setting. The patient could 
see the aiming beam and hear the 
clicking of the laser, but no energy 
reached the eye.

For the YAG vitreolysis procedure, 
we used the laser with a goal of 
vaporizing the Weiss ring and other 
floaters in the visual axis. There was 
some degree of fractionation and 
lysing of vitreous adhesions that 
allowed particles to drift peripher-
ally. The mean was 218 shots (range 
33-763), up to 7 mJ/shot, compared 
to sham, which was 150 shots (range 
67-218), 0.3 mJ/shot.

In 6 months of follow-up, patients 
with YAG vitreolysis experienced no 
retinal tears, retinal detachments, 
elevated IOP, or other significant 
adverse events. One posterior cham-
ber intraocular lens was pitted periph-
erally, similar to that seen with YAG 
capsulotomy, but it was not visually 
significant, and there was a retinal tear 
through lattice in a sham patient.

Patients treated with YAG vitreoly-
sis reported a mean of 54% subjective 
improvement at 6 months, compared 
to 9% in the sham group. Visual dis-
turbance scores for the YAG patients 
showed significant improvement 
(Figure 1). On a scale from 0 (no float-
ers) to 10 (debilitating floaters), the 
YAG group’s median score improved 
from 6.4 to 3.3, while sham patients 
were unchanged. Using a 5-level scale, 
53% of YAG patients said they had 
complete resolution or significantly 
better symptoms, whereas no sham 
patients rated their results that Figure 2.  5-level scale at 6 months.

Figure 1.  Visual disturbance score.
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highly (Figure 2). Compared to sham 
patients using the Visual Functioning 
Questionnaire-25, YAG patients had 
better general and peripheral vision, 
with less role difficulties and depen-
dency on others. There was no change 
in visual acuity for either group.

 Objectively, a masked investiga-
tor graded color photography of 
all eyes before and after treatment. 
The investigator found there was no 
change in floater appearance in the 
sham group, while 94% of YAG eyes 
were significantly or completely bet-
ter after the procedure. 

SUBJECTIVE VS. OBJECTIVE RESULTS
The results of this pilot study 

show clinically significant outcomes 
from YAG vitreolyisis, but there 
was a sizeable discrepancy between 
subjective and objective outcomes. 
Why did only 53% of patients say 
their symptoms were significantly or 
completely improved, while 94% of 
eyes showed objective improvement 
in floater appearance (Figure 3)? 

Moreover, in the YAG group, 8 of 
36 patients reported 0% subjective 
improvement, while objective com-
parison showed 7 of those same 8 
patients had significant or complete 
improvement of floaters.

Although we do not know for 
certain why this discrepancy exists, 
we developed a few hypotheses. I 
might not have managed expecta-
tions appropriately. A related prob-
lem could be that some patients 
may have high visual demands 
and unrealistic expectations. Some 
people are simply more bothered 
by floaters than others. The natural 
extension of that dissatisfaction 
could be low satisfaction with a 
procedure that does not deliver 
complete relief from floaters.

It is possible that even when 
YAG vitreolysis reduces floater 
appearance on color photos, 
patients remain bothered by other 
vitreous opacities not apparent 
on photographs. Finally, different 
types of floaters may respond dif-
ferently to YAG vitreolysis. Though 
all of our patients had a Weiss ring, 
many had various additional vitre-
ous opacities. We might find that 
subjective results are related to the 
specific type of floaters we treat. 

CONCLUSIONS AND FUTURE STUDY
This first reported randomized 

controlled trial for YAG vitreolysis 
Figure 3.  Both of these eyes had good objective improvement of their floaters; however, patients’  
subjective evaluation of their improvement did not always match the objective result.

"The investigator found there was no change in floater 
appearance in the sham group, while 94% of YAG eyes were 

significantly or completely better after the procedure."
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showed that a single session pro-
duced moderate improvement in 
symptoms and no retinal detach-
ment in the 6-month follow-up 
period. 

Weaknesses of the study include 
its small size, single-center model, 
and short follow-up. In addition, we 
only performed one YAG treatment 
session, rather than the two or three 
treatments doctors often perform 
in the real world to address residual 
floaters. We designed the study this 
way because if we had sham patients 
back for a second session, they 
would likely realize they were receiv-
ing sham laser, and thus the study 
would be unmasked. It is possible 
that we would see higher satisfac-
tion if we were able to offer more 
than one treatment session. We also 
excluded eyes without PVD and 
Weiss rings, and thus the results are 
not applicable to other floater types.

To learn more about the poten-
tial benefits of YAG vitreolysis, we 
need to see larger multicenter stud-
ies that include a variety of floater 
types and follow patients for a 
longer duration. It would help its 
acceptance in the ophthalmic com-
munity if the procedure had a spe-
cific billing code for YAG vitreolysis 
of symptomatic floaters. It would 
be interesting to see YAG vitreolysis 
studied head-to-head with vitrec-
tomy. I think it is likely that it would 
show that vitrectomy is the more 
effective treatment, but it carries a 
higher risk of complications, includ-
ing infection, cataract, and retinal 
detachment.4 We did not see that 
level of risk with YAG vitreolysis in 
this small study. It is possible that 
once we accumulate more data, we 
could find that YAG vitreolysis to 

be a reasonable treatment option 
to fill the gap between observation 
and vitrectomy, perhaps improving 
symptoms enough to allow patients 
to avoid vitrectomy. 

My colleagues and I are 
considering checking in with our 
study patients at 2 to 3 years 
post-treatment to see if the results 
endure and if there are any new 
adverse events. We are also consid-
ering a larger clinical trial. Our small 
pilot study has, fortunately, inspired 
further studies by others. Clinical 
trials evaluating YAG vitreolysis are 
ongoing in Japan, and ophthalmolo-
gists in Germany and France are 
planning to reproduce our proto-
type on a larger scale. 

As we see more data over the 
next few years, I am hopeful that 
we can incorporate the data into a 
meta-analysis and draw more sig-
nificant conclusions. This may con-
tribute to a paradigm shift in how 
we approach and treat patients 
with floaters. We have been taught 
to dismiss the problem in the hopes 
patients will adapt, but we are 
entering an era where we appreci-
ate how floaters affect quality of 
life, and we may find that we have a 
treatment that could benefit them 
in YAG vitreolysis.  n
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"We have been taught to dismiss the problem in the
hopes patients will adapt, but we are entering an era

where we appreciate how floaters affect quality of life,
and we may find that we have a treatment that could

benefit them in YAG vitreolysis."


