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Table 2 SRFH values of different groups before and after SMYL treatment and comparison of these values with repeated measures

analysis mean (SE)
Groups Pre-SMYL Post-SMYL 1" month Post-SMYL 3" month Last follow-up P
Group 1 268.9 (30.9)™¢ 100.9 (17.8)** 0.0 (6.7)*° 0.0 (6.8)*™ <0.001
Group 2 280.4 (42.9)™ 163.1 (24.7)*¢ 124.4 (9.3)* 81.8 (9.5)™"* <0.001
Group 3 172.2 (77.3) 177.7 (44.6)* 0.0 (16.8)* 52.5 (17.2)> <0.001
P 0.462 0.074 <0.001 <0.001

SRFH: Subretinal fluid height; SMYL: Subthreshold yellow laser. *Significant difference between pre-SMYL measurements; "Significant

difference between post-SMYL 1% month measurements; ‘Significant difference between post-SMYL 3™ month measurements; *Significant

difference between last follow-up measurements; *Significant difference between group 1 at the same follow-up time; *Significant difference

between group 2 at the same follow-up time; “Significant difference between group 3 at the same follow-up time.

Table 3 CMT values of different groups before and after SMYL treatment and comparison of these values with repeated measures

analysis mean (SE)
Groups Pre-SMYL Post-SMYL 1* month Post-SMYL 3" month Last follow-up P
Group 1 475.0 (28.1)>¢ 295.6 (18.4)™¢ 207.8 (11.8)*" 208.6 (12.3)*™ <0.001
Group 2 473.0 (39.0)* 369.8 (25.5)° 301.9 (16.4)* 287.6 (17.0)*™* <0.001
Group 3 401.7 (70.3) 395.5 (46.0)° 223.5(29.6)™ 263.5 (30.8)™" 0.044
P 0.621 0.027 <0.001 0.002

CMT: Central macular thickness; SMYL: Subthreshold yellow laser. “Significant difference between pre-SMYL measurements; "Significant

difference between post-SMYL 1% month measurements; “Significant difference between post-SMYL 3 month measurements; “Significant

difference between last follow-up measurements. *Significant difference between group 1 at the same follow-up time; *Significant difference

between group 2 at the same follow-up time.

Figure 1 Linear graph of changes in subfoveal fluid height values

of different groups before and after SMYL treatment.

We separated the group | as the responders, and the groups
2 and 3 as the non-responders, and then re-performed the
statistical analysis. When multivariate analysis was performed
by including age, gender, duration of the disease, and pre-
treatment values such as, SRFH, subfoveal fluid basement
diameter, CMT, CMV, TMV, and SFCT, the age and disease
duration were found to be a risk factor for non-responsiveness

(P=0.017, P=0.016, respectively). There was no retinal damage

Figure 2 Linear graph of changes in CMT values of different
groups before and after SMYL treatment.

or complications [such as laser-induced choroidal neovascular
membrane (CNVM) or scars] were observed in association
with the laser treatments in follow up period (Figure 3).
DISCUSSION

The presence of chronic SRF in CSC can cause photoreceptor
death, which can lead to permanent vision loss and extensive
RPE damage"””"". The condition of RPE is very important in
the pathophysiology and prognosis of the disease itself and
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Figure 3 A 39 years old, male patient’s images A: A frame from an early phase of fluorescein angiogram; B: A frame from a late phase of

fluorescein angiogram; C: Fundus autofluorescence image before the treatment; D: Fundus autofluorescence image 3mo after the treatment; E:

OCT image before the treatment; F: OCT image 3mo after the treatment.

Table 4 SMYL parameters used by the authors and complete SRF resolution rates at the third and final follow-up

Spot size Exposure time Duty cycle

Subtreshold Complete SRF resolution Complete SRF resolution rate

Authors (um) (ms) (%) rate (%)  rate at 3mo follow (%) at the last follow (%) (mo)
Zhou et al™ 100 200 5 25 542

Zhou et al™ 100 200 5 50 83.3

Roca et al™” 100-200 200 5 50 92.4 (12)

Isik et al (current study) 160 200 5 50 67.2 67.2 (11)

Arsan et al"™ 160 200 5 50 82.0 92.3 (19)

Ozmert et al™ 160 200 5 50 80.0 (12)

Scholz et al™ 160 200 5 50 30.0 24.0 (6)

Abd Elhamid™" 200 200 10 50 74.0 87.0 (6)

Yadav et al” 100 200 10 50 40.0

SMYL: Subthreshold micropulse yellow laser; SRF: Subretinal fluid.

should be considered for active treatment. Abnormalities of
choroidal circulation, impaired autoregulation and dysfunction
of the RPE barrier are believed to play an important role in
the pathophysiology of the disease’™. The 577 nm SML is
designed to minimize negative thermal effects on the neural
retina and deeper structures, targeting RPE by establishing
photostimulation'”. We evaluated the 577 nm wavelength laser
providing a better titration by increasing the power until the
visible burns occur in the peripheral retina. This may allow
a more effective treatment while maintaining subthreshold
treatment. However, the lack of a well-defined titration
procedure and a wide variety of settings in various clinical
trials have caused diversity in the results with this technology
(Table 4).

There have been previous studies on the use of subthreshold
retinal laser therapy for CCSC. Although visual acuity results
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and improvement of CMT were achieved in short term, laser
parameters and duration of follow-up in these studies show
significant variability”. Yadav et al” assessed safety profile
and treatment outcome of SMYL in CCSC patients. They
reported significant decrease in fluid height in all eyes and
complete resolution in six of 15 eyes (40%), although patients
underwent only one session of treatment. When we look at the
short-term results, SMYL seems to be more successful. In a
study involving ten eyes of ten patients, subthreshold treatment
was performed using 100 um spot size and 20-ms duration
with 15% duty cycle, the authors reported only one case with
persistent SRF despite a total of four treatment sessions".
Unlike our study they repeated SMYL until SRF was
completely resolved in a monthly pattern. There were 4 patients
who had previous anti-VEGF (3 patients) and conventional
focal laser (1 patient). Also, half of the patients had follow-up
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periods less than 6mo. Despite higher SRF resolution rate there
were limitations of their study such as involving small number
of patients, previously treated patients and very short-term
follow-up periods of the patients. In another study, 3mo after
the treatment, 73% of the eyes showed complete resolution
which was close to our study". Zhou et al* reported 70%
complete SRF resolution at 1mo. When Zhou et al” used the
same parameters with 25% threshold power in the same study,
complete resolution rate was reported as 30% at 1* month. In a
study, using 70% threshold laser power, obtained 91% normal
macular profile at 12mo"®. Roca et al*” have also reported
higher complete SRF resolution rate (92.4%) at 12mo. Those
different results may be related to the different mean age
of patients, follow-up periods and laser parameters in these
studies. Apart from these possible reasons, some of the authors
applied the treatment to the leak area under the guidance of FA
and some others applied the treatment to areas with thickness
increase under the guidance of OCT. Also, this may be the
reason for the difference in treatment success between different
studies using the same parameters.

The study by Scholz e al®* involved 38 eyes of 38 patients
with persistent SRF for at least 6wk, in 3" month visit
30% of the eyes showed no SRF. They used the same laser
parameters with our study and they reported 13% complete
resolution at 1* month. Complete resolution rate after first
treatment at 1* month was 12% in this study. The reason for
the lower success of treatment in their study could be due to
lack of follow-up of 15 patients. Ozmert et al™” compared
the efficacy of SMYL and low-fluence PDT in the treatment
of CCSC. Fifteen eyes were treated with SMYL utilizing the
same parameters as in our study. At the 12-month follow-up,
80% of the eyes achieved complete SRF resolution and they
reported that none of the eyes were unresponsive to SMYL.
In another study including 39 eyes of 39 patients with CCSC
treated with SMYL, applying the same parameters as our’s,
the authors reported complete resolution of SRF in 82% of the
eyes in 3mo"*. The duration of CCSC prior to treatment was
13.0£9.1mo in the study of Ozmert et al*”, and 14.67+2.86mo
in the study of Arsan ez al'"”. In this study, the mean duration
was Smo. This period may have caused differences in success
rates. As a matter of fact, the regression analysis revealed that
short duration of disease was a risk factor for SRF resistance.
The current study demonstrates significant improvement
in visual acuity. It also shows significant decrease in CMT,
SRF height following SMYL treatment. In all previous
studies, significant improvement in visual acuity were also
reported™>'»>?>?7?]  CMT and SRF height results are
comparable to those of previous studies. They all reported
significant decrease in CMT and SRF. We evaluated SFCT
and observed significant decrease in all visits following

SMYL. In some previous studies, the authors also evaluated
SFCT changes after SMYL. They reported improvement in
SFCT™"**" except the study by Kim et al*” who reported no
significant change in SFCT after SMYL.

Many patients needed repetition of SMYL in the current study
and in the previous studies. Retreatment was done for eyes
with persistent SRF (32.8%) or recurrent SRF (10.3%). In
the study of Kim et al™, 50% of the patients received SMYL
retreatment. In another study, authors reported the need for
second treatment in 58% of the patients™. Roca et a/*” have
reported relatively less retreatment ratio (17.5%). Despite this,
several patients needed a repetition of the SMYL that further
decreased the SRF. Nevertheless, even after retreatments,
there was not any complication related to SMYL treatment
in our study, such as laser induced CNVM or scar according
to the FAF results. In previous studies which involved FAF

>332 the authors also reported no retinal damage or

imaging'
complications related to the treatment.
Overall, we did not observe any adverse or unexpected effects
during the follow-up period. Treatment very close to fovea can
also be safely applied. This indicates that 577-nm SML therapy
can be performed safely and repeatedly, but long-term follow-
up studies are required to confirm long-term results. The main
disadvantage of SMYL is the greater number of retreatments.
Limitations of the current study include its retrospective
design, the small sample size, the use of Snellen visual acuity,
the lack of randomization and a relatively short follow-up.
In brief, our results demonstrated that SMYL is efficient and
safe for treatment of the macula, and provides a significant
anatomical and functional improvement and is effective in
eliminating SRF in eyes with CCSC. As a noninvasive method,
SMYL appears to be a safe method that can be repeated safely,
is safer than conventional laser photocoagulation and PDT,
is cheaper than intravitreal anti-VEGF treatments, provides
fast, effective response and success in short time in visual
rehabilitation. We recommend the use of SMYL in patients
who do not have any additional pathology, as well as in
patients resistant to other treatments, in patients with one eye,
and in patients using corticosteroids mandatorily such as organ
transplant, some rheumatoid disorders.
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