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Clinical outcomes of selective laser trabeculoplasty in Korean 
eyes with uncontrolled pseudoexfoliation glaucoma
Su Chan Lee. Department of Ophthalmology, HanGil Eye Hospital, 
Incheon, Korea (the Republic of).
Purpose: In an East Asian population, there have been a few studies 
reporting the clinical results of selective laser trabeculoplasty (SLT) 
on uncontrolled pseudoexfoliation glaucoma (PXFG). We performed 
a retrospective, observational study to investigate the efficacy and 
safety of SLT in Korean eyes with PXFG refractory to maximum 
tolerated medical therapy.
Methods: Twenty-four eyes of 24 patients with medically 
uncontrolled PXFG were treated with SLT. Intraocular pressure (IOP) 
was measured before SLT and 1 day, 1 week, 1, 3, 6 months and 1 
year after SLT. Treatment success was defined as IOP reduction ≥ 
20% without additional laser or glaucoma surgery.
Results: The mean IOP was 27.7 ± 6.5 mmHg and the mean number 
of anti-glaucoma drug was 3.7 ± 1.0 preoperatively. There was 
significant IOP decrease at postoperative 1 day (20.9 ± 9.5 mmHg), 
1 week (16.0 ± 4.5 mmHg), 1 month (17.7 ± 5.9 mmHg), 3 months 
(16.0 ± 3.9 mmHg), 6 months (16.8 ± 4.0 mmHg), 1 year (19.5 ± 
8.2 mmHg) (all P < 0.05). No significant change was observed in 
the mean number of anti-glaucoma drug (P > 0.05). The cumulative 
probability of treatment success at 6 months after SLT was 58% and 
at 1year after SLT was 50%. More than half (53.8%) of failure was 
observed within 3 months after SLT. Overall follow up period, there 
was no significant adverse events except 3 eyes (12.5%) of IOP spike 
(IOP rise of ≥ 5 mmHg than pretreatment IOP within 1 hour).
Conclusions: SLT seems to be a safe and effective procedure to 
lower IOP in Korean patients with medically refractory PXFG.
Commercial Relationships: Su Chan Lee, None
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Effect of Increasing Shot Number in Micropulse Laser 
Trabeculoplasty (MLT) for Open Angle Glaucoma
Kunjal K. Modi1, Scott M. Walsman1, 2. 1Ophthalmology, Rutgers-New 
Jersey Medical School, Livingston, NJ; 2Hudson Eye Physicians and 
Surgeons, Jersey City, NJ.
Purpose: Our clinic initially set MLT laser parameters at 1,000 mW 
of power and 90-100 shots (spot 300 μm), and had a very minimal 
IOP reduction at 4-6 week follow up. We investigated if increasing 
the shot goal to >120 shots (still 1,000 mW and 300 μm spot) would 
lead to a larger reduction in pressure.
Methods: A review was conducted of patients with the diagnosis 
of primary open angle glaucoma (POAG), who had MLT treatment 
by ophthalmology residents at Rutgers-New Jersey Medical School 
in 2015-16. Patients were excluded if they had any diagnosis aside 
from POAG and if they did not have 4-6 week post-laser follow up. 
Patients who had treatment with the original settings (90-100 shots) 
were compared to patients who had treatment with the modified 
setting (>120 shots). Groups were compared based on overall IOP 
reduction (from 3 pre-laser visits), % reduction from Tmax, and 
percentage of eyes that achieved 25% reduction from pre-laser. 
Means were compared using a two-tailed student t-test or χ2 analysis 
(p<0.05=stat significant).

Results: After exclusion criteria, 25 eyes remained for review; 15 
with the original settings and 10 with the modified settings. For the 
original settings, the pre-laser and post-laser IOP was not clinically 
or statistically different (21.91 vs 20.57 mmHg, p=0.43). For the 
modified laser group, the pre and post-laser IOP also did not achieve 
statistical difference (19.05 vs 14.67, p=0.07), however trended 
toward better response.
Table 1 shows that IOP at 4-6 week follow was significantly lower 
in the modified laser group, however this group also had a lower 
pre-laser IOP. The percentage reduction from Tmax and percentage 
reduction from the 3 pre-laser visits did not achieve significance 
in either group, but trended toward more reduction in the modified 
laser group. The percentage of eyes with 25% reduction at 4-6 week 
follow up was significantly increased in the modified group (13.3% 
vs 60.0%, p=0.01).
Conclusions: Significantly more eyes that received MLT with the 
modified settings achieved a 25% IOP reduction. Although the 
percentage reduction from Tmax and pre-treatment IOP was not 
significant in either group, both parameters trended toward better IOP 
reduction with the modified settings. As this data is limited by a small 
sample size, it would be beneficial to perform more MLT lasers at the 
modified settings to check for a true and sustained improvement in 
IOP reduction.

Commercial Relationships: Kunjal K. Modi, None; 
Scott M. Walsman, None
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Outcomes of Resident-Performed Laser Peripheral Iridotomy on 
African-American Patients with Anatomical Narrow Angles
Charles D. McCanna, Frank Cao, Inci Dersu. Department of 
Ophthalmology, SUNY Downstate Medical Center, Brooklyn, NY.
Purpose: To evaluate the efficacy, complications and associated 
factors of laser peripheral iridotomy (LPI) procedures performed 
by ophthalmology residents on African-American patients with 
anatomical narrow angles.
Methods: Retrospective chart analysis was performed on African 
American patients with anatomical narrow angles who underwent 
either Neodymium-doped Yttrium Aluminium Garnet (ND:YAG) 
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or combination argon-Nd:YAG LPI from August 2010 to January 
2015 at Kings County Hospital in Brooklyn, NY. Race, refractive 
error, type of laser(s), laser power, location of iridotomy, patency of 
iridotomy and complications of patients undergoing the procedure 
were collected. Intraocular pressure (IOP) was compared between the 
pre-procedure and subsequent clinic visits.
Results: After excluding patients with no follow-up or missing 
data, 57 eyes from 34 patients with diagnosis of anatomical narrow 
angles were included in the study. All patients identified as African 
American. Average age of patients was 63 and 79% of patients were 
female. A total of 65 LPI procedures were performed on the 57 
eyes. No complications were seen in 63 of the 65 procedures. One 
corneal burn and one case of microhyphema were reported. Average 
refractive error was +1.25. Second year ophthalmology residents 
performed 89% of LPI procedures. Thirty-nine eyes had combination 
argon-Nd:YAG LPI procedures while 26 eyes had Nd:YAG-only LPI 
procedures. There was a statistically significant difference between 
YAG energy used between Nd:YAG procedures (mean 58.3 mJ) and 
argon-Nd:YAG procedures (mean 131.5 mJ) (p<0.01). Of the 57 
eyes, 52 iridotomies were successfully patent after one procedure. 
No significant difference was noted between preoperative IOP 
(15.9±3.6) and postoperative IOP at one week (15.9±3.4) and one 
year (16.1±2.4). LPIs were performed between ten and two o’clock in 
71% of procedures.
Conclusions: Despite variable energy levels necessary to perform 
laser iridotomy, ophthalmology residents can successfully perform 
the procedure for narrow anatomic angles with low complication 
rates on African American patients.
Commercial Relationships: Charles D. McCanna, None; 
Frank Cao, None; Inci Dersu, None

Program Number: 4978 Poster Board Number: B0396
Presentation Time: 3:45 PM–5:30 PM
PERSISTENCE OF APPOSITIONAL ANGLE CLOSURE 
AFTER LASER PERIPHERAL IRIDOTOMY IN HISPANIC 
PRIMARY ANGLE CLOSURE SUSPECTS
Fernando F. Gomez Goyeneche1, 2, Patricia Hernandez1, 2. 
1Ophthalmology, Diagnostico Ocular del Country, Bogota, Colombia; 
2Ophthalmology, Universidad Militar Nueva Granada, Bogota, 
Colombia.
Purpose: Determine the frequency of persitence of appositional 
angle closure (PAAC) after a laser peripheral iridotomy (LPI) in 
Hispanic primary angle closure suspects. To ascertain the mechanism 
of angle closure by ultrabiomicroscopy.
Methods: Cross sectional observational study. One hundred 
and seventy (170) patients, corresponding to 333 eyes with LPI 
were included to evaluate the efficacy on the elimination of the 
appositional angle closure. Indentation gonioscopy was performed 
and a Ultrasound biomicroscopy was performed in all cases of when 
laser iridotomy either fails to open the angle or opens it only partially 
in order to know the mechanism of angle closure.
Results: Laser iridotomy relieved the iris convexity, the iris assumed 
a flat or planar configuration and the iridocorneal angle widened in 76 
% of the cases. Persistence of appositional closure ≥ 2 quadrants was 
seenin 24 % of the eyes of hispanic origen, 88% of the cases were 
women.
Iris plateau configuration was found in 18% of the cases using 
ultrasound biomicroscopy.
Conclusions: Persistence of appositional angle closure after LPI 
was present in one-fourth of primary angle closure suspects among 
this hispanic population. Indentation gonioscopy is necessary after 
LPI to evaluate if the appositional angle closure has been eliminated 
in order to prevent acute angle closure episodes. Pupillary block is 

the most common cause of occludable angles follow by plateau iris. 
Ultrasound biomicroscopy shall be taken into account as a diagnostic 
tool to evaluate the angle closure machanism. Further research is 
needed to determine racial/ethnic variations in response to iridotomy.
Commercial Relationships: Fernando F. Gomez Goyeneche, 
None; Patricia Hernandez, None
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Comparison of intraocular pressure reduction after Argon Laser 
Peripheral Iridoplasty and combined Argon Laser Peripheral 
Iridoplasty with Selective Laser Trabeculoplasty in white patients
Johanna Orphal, Karin R. Pillunat, Eberhard Spoerl, 
Lutz E. Pillunat. Department of Ophthalmology, University of 
Dresden, Dresden, Germany.
Purpose: To compare the intraocular pressure (IOP) lowering effect 
of Argon Laser Peripheral Iridoplasty (ALPI) and combined ALPI 
with Selective Laser Trabeculoplasty (SLT) in white patients with 
primary angle-closure glaucoma.
Methods: In this prospective case series, 18 eyes of 18 patients were 
included (mean age: 60.8±10.3 years). 8 patients received an ALPI 
and 10 patients a combined ALPI+SLT. The ALPI (Visulas 532s, 
Carl Zeiss Meditec AG, Jena, Germany) was performed over 360° 
of the peripheral iris with a spot size of 500 μm, a duration of 300 
ms and a response-related titration of power of 200 - 400 mW. 24-30 
spots were applied at the most peripheral part of the iris. In the group 
receiving an additional SLT (SoloTM, Ellex, Australia), 100 laser 
spots were applied over 360° of the trabecular meshwork with an 
average energy of 0.85 ± 0.10 mJ. IOP was measured before and 6 
months after the treatment with Goldmann applanation tonometry in 
the course of diurnal IOP measurements at 1, 4, 7 and 10 PM and at 7 
AM in a sitting position. IOP measurements at midnight were carried 
out in supine position. The average IOP of these 6 measurements 
(IOPm) was compared between both treatment groups. Statistical 
analysis was performed using SPSS. A P-value < 0.05 was considered 
statistically significant.
Results: After 6 months, 16 patients (89%) showed a reduction 
in IOPm. After sole ALPI the IOPm decreased from 18.7±5.8 to 
14.4±2.4 mmHg (P=0.014). After combined ALPI+SLT the IOPm 
was reduced from 19.2±2.9 to 15.2±1.5 mmHg (P=0.006). There 
was no statistically significant difference in IOPm reduction between 
the treatment groups (P=0.817). The correlation between IOPm and 
baseline IOP was statistically significant (r=-0.912; P=0.001).
Conclusions: After 6 months, IOP reduction was similar after ALPI 
compared to ALPI+SLT in patients with primary angle-closure 
glaucoma. An additional SLT does not show a further IOP reduction. 
Presumably, the elimination of angle closure is the most important 
effect in these patients.
Commercial Relationships: Johanna Orphal; Karin R. Pillunat, 
None; Eberhard Spoerl, None; Lutz E. Pillunat, None
Clinical Trial: NCT02959242
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Comparison of Ocular Sensation in Right vs. Left Eyes 
Undergoing Glaucoma Laser Surgery
David B. Kay1, Robert Kay2, Jeffrey Kay2. 1Ophthalmology, 
University of Texas Health Science Center at San Antonio, San 
Antonio, TX; 2University of Arizona, Tucson, AZ.
Purpose: Numerous studies have shown that the right side of the 
brain plays a significant role in processing pain and emotion, which 
may explain the lower pain threshold found in many left-sided 
anatomic structures. This has yet to be evaluated with regard to the 
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eyes, however. In this study, we evaluate subjective ocular sensitivity 
in right versus left eyes in patients undergoing bilateral glaucoma 
laser surgery.
Methods: This observational survey study consisted of 396 eyes 
of 198 patients requiring bilateral glaucoma laser surgery between 
March 2015 and May 2016. Treatments included bilateral ALT, SLT, 
LPI, and iridoplasty. Laser settings were constant for all treatments 
with the exception of iridoplasty, in which power was titrated to 
optimize efficacy. Following each surgery, patients were asked to 
complete a questionnaire which included a visual analog scale (0 
to 10) from which they could rate the discomfort they experienced 
during treatment. Additional characteristics such as age, gender, 
handedness, pre- and post-operative IOP, and eye color were also 
evaluated. The eye treated first was randomized for each patient, and 
second eyes were treated within one month of the first.
Results: Of the 198 patients, 123 (62%) were female. Thirty-five 
(18%) underwent ALT, 60 (30%) underwent SLT, 98 (48%) LPI, 
and 7 (4%) iridoplasty. Left eyes had a statistically higher mean 
sensitivity rating compared to right eyes for ALT (0.3 ± 0.6 OD vs. 
2.0 ± 2.1 OS, p < 0.01), SLT (1.0 ± 1.3 OD vs. 1.9 ± 1.7 OS, p < 
0.01), and LPI (1.5 ± 1.4 OD vs. 1.8 ± 1.5 OS, p < 0.01). There was 
a trend towards a higher mean sensitivity in left eyes undergoing 
iridoplasty, although this did not reach statistical significance. No 
difference was found between discomfort levels reported by men and 
women for all laser types. Patients with dark irides tended to report 
more discomfort compared to patients with lighter eyes.
Conclusions: Consistent with other anatomic structures, left eyes 
may have a lower pain threshold compared to right eyes. This may 
be related to right cortical/subcortical structures having a greater 
influence in processing pain and emotion, or may be related to other 
anatomic factors. Our study did not show a difference in sensitivity 
between men and women, but patients with dark irides did tend 
to report greater discomfort with equivalent laser settings, likely 
attributable to increased laser energy absorption.
Commercial Relationships: David B. Kay, None; Robert Kay, 
None; Jeffrey Kay, None
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iStent Outcomes in Pseudoexfoliative Glaucoma
Geraldine R. Slean, Scott So, George Tanaka. Ophthalmology, 
CPMC, San Francisco, CA.
Purpose: To compare outcomes of iStent with phacoemulsification 
in primary open-angle glaucoma (POAG) versus pseudoexfoliative 
glaucoma (PXG) for up to 12 months of follow-up.
Methods: Outcome variables included intraocular pressure (IOP), 
anti-glaucoma medications used, and visual acuity, which were 
analyzed with Student’s t-tests and chi-squared tests. Patients were 
included if maximum preoperative IOP was >21 and at least one 
preoperative anti-glaucoma medication was used.
Results: 33 eyes in 27 patients were included in this study with 
19 POAG eyes and 14 PXG eyes. Overall, mean preoperative IOP 
was 17.91 ± 5.16 mmHg. After iStent placement, mean IOP was 
decreased at months 1 (16.79 ± 3.23 mmHg; p=0.12), 3 (15.54 ± 
3.28 mmHg; p=0.05), 6 (15.61 ± 3.60 mmHg; p=0.12), 9 (15.42 ± 
2.71 mmHg; p=0.06), and 12 (15.78 ± 2.96 mmHg; p=0.07). Mean 
anti-glaucoma medication usage was statistically decreased from 
preoperatively (2.18 ± 1.04) at all postoperative visits. Visual acuity 
showed significant improvement starting at postoperative month 3. 
By glaucoma type, mean IOP was higher in PXG than POAG eyes at 
postoperative day 1 (22.79 ± 10.52 mmHg vs. 18.11 ± 8.01 mmHg; 
p=0.08), week 1 (22.64 ± 7.75 mmHg vs. 16.89 ± 4.43 mmHg; 
p=0.03), month 1 (18.07 ± 3.60 vs. 15.84 ± 2.63 mmHg; p=0.02), 

and month 3 (17.89 ± 4.43 mmHg vs. 14.42 ± 1.84 mmHg; p=0.003). 
PXG eyes required more medications preoperatively than POAG 
eyes (2.57 ± 1.02 vs. 1.89 ± 0.99; p=0.03), yet PXG eyes required 
less meds than POAG eyes at postoperative months 9 (0.40 ± 0.55 vs. 
1.00 ± 0.86; p=0.05) and 12 (0.17 ± 0.41 vs. 1.42 ± 1.08; p=0.008).
Conclusions: POAG eyes initially experienced increased IOP 
lowering than PXG eyes until postoperative month 6. PXG eyes 
initially experienced a rise in mean IOP at postoperative day 1 and 
week 1 followed by a decline. By 12-month follow-up, PXG eyes 
had similar IOP lowering than POAG eyes but a greater decrease 
in glaucoma medication usage. This trend in PXG eyes might be 
attributed to changes in the collector channel system in the setting of 
pseudoexfoliative material.

Table 1: iStent Outcomes. Changes in intraocular pressure (IOP), 
medication usage, and visual acuity after iStent placement as 
compared to preoperative values.
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Table 2: iStent Outcomes by Type of Glaucoma. Changes in 
intraocular pressure (IOP), medication usage, and visual acuity (VA) 
for 12 months after iStent placement in primary open angle glaucoma 
(POAG) and pseudoexfoliative glaucoma (PXG).
Commercial Relationships: Geraldine R. Slean; Scott So, Allergan 
(C); George Tanaka, None
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Resident outcomes of trabecular micro-bypass stent placement 
surgery after a targeted surgical curriculum
Nitasha Gupta, Kamran Riaz. Ophthalmology and Visual Science, 
The University of Chicago, Chicago, IL.
Purpose: To illustrate a surgical curriculum, combining a wet lab 
model and deliberate practice during routine phacoemulsification 
cases, to train residents in the iStent® (Glaukos, San Clemente, CA). 
We present the results of the first ten cases performed by residents in 
the final year of their training.
Methods: A wet lab was held for senior ophthalmology residents. 
The residents were educated about the design of the trabecular 
micro-bypass stent and inserter. Residents then used the operating 
microscope to insert the stent into a synthetic pad whose texture 
simulates trabecular meshwork (TM) (Figre 1A) followed by artificial 
trabecular meshwork that was created using a 3D printer (Figure 1B). 
They next practiced inserting and removing the stent into trabecular 
meshwork of human cadaveric tissue (Figure 1C). The final station 
involved using the gonioprism with a synthetic eye model (Figure 
1D) to practice globe manipulation and placement of the gonioprism 
to view the angle. After successful completion of this wet lab, 
residents began targeted practice to visualize angle anatomy during 
routine phacoemulsification cases. The viscoelastic cannula was used 
to simulate the inserter and was advanced into the angle directed at 
the trabecular meshwork The final stage of training involved residents 
placing the stent in patients under attending supervision.
Results: All residents completed the surgical curriculum successfully. 
The first ten cases performed by the residents were successful with 
respect to appropriate placement and reduction of intraocular pressure 

(IOP). There were no significant intraoperative complications 
including loss of stent, iris or anterior segment trauma, or hyphema. 
Mean follow up time is 6.2 months (range 3-10). Mean IOP reduction 
was 2.3 mmHg (range 0-4) or 12.6% (range 0-25%). All pre-
operative hypotensive medications were continued with a mean of 2.2 
medications (range 1-4).
Conclusions: The described surgical curriculum is an efficient 
and successful model that incorporates both wet lab training and 
supervised practice in live patients for residents to learn trabecular 
micro-bypass stent placement. The first ten procedures done by 
residents who completed the curriculum had successful anatomical 
placement and IOP reduction. This surgical curriculum may be an 
effective method to introduce residents to novel procedures and may 
be a useful model for residency programs.

Commercial Relationships: Nitasha Gupta, None; Kamran Riaz, 
None
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Implantation of trabecular micro-bypass stent (iStent) using a 
novel “landing strip” technique
Cindy X. Zheng, Michael Waisbourd, Priyanka Gogte, Yang Dai, 
Remy Serge Manzi Muhire, Marlene Moster. Glaucoma Research, 
Wills Eye Hospital, Philadelphia, PA.
Purpose: To describe a novel technique of creating a landing 
strip within the trabecular meshwork to guide trabecular micro-
bypass stent (iStent) implantation in patients who underwent 
phacoemulsification.
Methods: Thirty-four eyes from 30 patients who underwent 
iStent implantation after phacoemulsification were included in our 
retrospective study. All iStents were implanted via the landing strip 
technique. A 25-gauge microvitreoretinal blade was used to bisect the 
trabecular meshwork to less than 1 clock-hour, effectively creating 
a landing strip. The iStent applicator was pressed along the landing 
strip and then the stent was released into the trabecular meshwork.
Results: Of the 34 eyes with iStent implantation, 27 (79%) eyes had 
primary open-angle glaucoma, 6 (18%) eyes had pseudoexfoliation 
glaucoma, and 1 (3%) eye had ocular hypertension. At 6-month 
follow-up (n=17), the mean number of hypotensive medications 
decreased from 2.2±1.2 at baseline to 0.8±1.3 (P=0.05) and mean 
intraocular pressure decreased from 19.7±4.1mmHg at baseline to 
16.7±2.1mmHg (P=0.58). Two eyes (5.9%) required subsequent 
trabeculectomy.
Conclusions: The landing strip technique appears to be an effective 
way to assist with iStent implantation.
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Landing strip technique for iStent implantation. A) A 25-gauge 
microvitreoretinal blade is used to bisect the nasal trabecular 
meshwork to create a landing strip. B) The landing strip improves 
visualization of the trabecular meshwork by providing a visual 
clue for the precise location of iStent implantation. C) The iStent 
applicator is pressed along the landing strip. D) The iStent is released 
from the applicator and directly implanted into the trabecular 
meshwork.
Commercial Relationships: Cindy X. Zheng; Michael Waisbourd, 
None; Priyanka Gogte, None; Yang Dai, None; Remy Serge Manzi 
Muhire, None; Marlene Moster, None
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Safety and efficacy of suprachoroidal stent implantation in 
patients with primary angle closure/primary angle closure 
glaucoma
Oi Man Mandy Wong1, 2, Christopher K. Leung2. 1Ophthalmology, 
Hong Kong Eye Hospital, Hong Kong, Hong Kong; 2Department of 
Ophthalmology & Visual Sciences, The Chinese University of Hong 
Kong, Hong Kong, Hong Kong.
Purpose: While minimally invasive glaucoma surgery has been 
widely adopted as a treatment option for primary open-angle 
glaucoma, its role in primary angle-closure(PAC) and primary 
angle-closure glaucoma(PACG) remains unclear. We performed a 
prospective interventional case series to investigate the efficacy and 
safety of a suprachoroidal stent in patients with PAC/PACG.
Methods: Eleven eyes of 11 phakic PAC/PACG patients (mean 
age: 69.2 years, female: n=9) with prior laser iridotomy had a 
single suprachoroidal stent (iStent Supra, Glaukos) implantation at 
the superonasal supraciliary/suprachoroidal space. The intraocular 
pressure(IOP) and number of IOP-lowering medications were 
measured before, and then 1 day, 1 week, 1 month and 3 months after 
operation. The supraciliary/suprachoroidal space was imaged with 
anterior segment optical coherence tomography (AS-OCT) before, 
and at 1 day and 3 months after the operation.
Results: At baseline visit, the LogMAR visual acuity and visual 
field mean deviation(MD) were 0.20+/-0.29 and -9.22+/-8.46 dB, 
respectively. The IOP was 23.0+/-4.4mmHg and the number of 
glaucoma medication was 2.8+/-1.5. The IOP decreased to 15.3+/-
10.6mmHg (p=0.016), 15.5+/-7.0mmHg (p=0.003), 20.5+/-7.6mmHg 
(p=0.346), 18.6+/-4.0mmHg (p=0.006) at 1 day, 1 week, 1 month 
and 3months, respectively, and the number of medication decreased 
to 2.1+/-1.5 (p=0.01) at 3 months post-operatively. There was no 
intraoperative complication. One patient developed a small hyphema 
on day 1. One patient had an IOP spike (41 mmHg) at 1 month 

because of discontinuation of glaucoma medication. Both conditions 
resolved within a week with topical medications. 80.0% of eyes 
showed expansion of the supraciliary/suprachoroidal space at day 1 
and all resolved at 3 months after the operation (Fig.1).
Conclusions: Implantation of a suprachoroidal stent appears to be a 
safe and effective procedure in reducing the IOP and the number of 
glaucoma medications in PAC/PACG patients.

AS-OCT images (horizontal scan) illustrating expansion of 
suprachoroidal space (indicated by arrow) at day 1 which resolved at 
3 months after the operation.
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iStent supra in the supraciliary/suprachoroidal space.
Commercial Relationships: Oi Man Mandy Wong, None; 
Christopher K. Leung, Glaukos (F), Tomey (F), Tomey (R)
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Combined Cataract Surgery and Supraciliary Micro-Stent 
Implantation for Open-Angle Glaucoma: BCVA Outcomes from 
the COMPASS Trial
Mat Rashidi, Theresa Landry. Alcon Research, Ltd, Fort Worth, TX.
Purpose: The purpose of the COMPASS Trial was to evaluate the 
safety and effectiveness of the CyPass Micro-Stent in lowering 
IOP in glaucomatous eyes in conjunction with cataract surgery, as 
compared to eyes treated with cataract surgery alone.
Methods: Prospective, randomized, comparative, multicenter 
investigation. Primary open-angle glaucoma subjects qualified for 
cataract surgery (N=505) had unmedicated IOP measured prior to 
randomization to either supraciliary stenting + phaco (Micro-Stent, 
n=374) or phaco (Control, n=131) groups (approximately 3:1 ratio). 
The primary effectiveness endpoint was defined as the proportion of 
eyes with a ≥ 20% decrease in mean unmedicated diurnal intraocular 
pressure (DIOP) from Baseline to Month 24. Additional analyses 
included changes in best-corrected visual acuity (BCVA).
Results: In the Micro-Stent group, 72.5% of patients (compared 
to 58.0% of patients in the Control group) had a ≥20% decrease 
in unmedicated DIOP from Baseline at Month 24 (P = .003). At 
baseline, 20% (75/374) of subjects in the Micro-Stent group had 
BCVA 20/25 or better, compared to 19% (25/131) of subjects in 
the control group. The proportions increased to 64% (240/374) and 
79% (297/374) at week 1 and Month 1 respectively, for the Micro-
Stent group, and to 79% (103/131) and 83% (109/131) at week 1 
and Month 1 respectively for the control group. At Month 3, the 
proportion of subjects with BCVA 20/25 or better was 86% (321/374) 
in the Micro-Stent group and 85% (111/130) for the control group. At 
the end of the study (Month 24) BCVA was 20/25 or better for 91% 
(323/355) of subjects in the Micro-Stent group and 88% (113/128) 
of subjects in the control group. A similar number of subjects in each 
group experienced postoperative ocular AEs (39% of subjects in the 
Micro-Stent group and 36% of subjects in the control group).
Conclusions: Supraciliary microstent implantation demonstrates safe 
and sustained IOP reduction in POAG patients undergoing cataract 
surgery. Long-term visual acuity outcomes were similar between 
Micro-Stent and control groups, and a trend is evident as early as 
Month 1. By Month 3 the proportions are similar and remain similar 
through the end of the study.
Commercial Relationships: Mat Rashidi, Alcon (E); 
Theresa Landry, Alcon (E)
Clinical Trial: NCT01085357
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Xen Gel Stent: efficacy, safety and filtering bleb analysis at one 
year
Carlo Alessandro Lavia, Roberta Spinetta, Giulia Consolandi, 
Giulia Pignata, Paola Cannizzo, Vittoria Aragno, Antonio 
Maria Fea. Dipartimento di Scienze Chirurgiche, Clinica Oculistica 
Universitaria, Turin, Italy.
Purpose: The Xen Gel Stent is a minimally invasive glaucoma 
surgery (MIGS) device that creates a shunt between the anterior 
chamber and the subconjunctival space, resulting in a subconjunctival 
filtering bleb.
Aim of this study was to retrospectively evaluate the efficacy 
and safety of this new MIGS device and to provide a micro and 
macroscopic assessment of the filtering bleb to identify predictive 
prognostic factors
Methods: 12 eyes (11 patients) with uncontrolled primary open 
angle glaucoma with maximal topical glaucoma therapy underwent 
stent implantation. Intraocular pressure (IOP), number of glaucoma 
medications, best corrected visual acuity (BVCA), endothelial cell 
density (ECD), visual field mean deviation (MD; 24-2 Humphrey 
Field Analyzer) were measured at baseline and follow-up (FU). 
Bleb assessment was performed using in vivo confocal microscopy 
(IVCM) for mean conjunctival microcysts density (MMD) and area 
(MMA) and subepithelial connective tissue density and anterior 
segment-OCT (AS-OCT) for bleb wall reflectivity. IVCM images 
were processed using ImageJ software.
Postoperative IOP <18 mmHg with or without glaucoma medication 
was defined as qualified or complete success respectively. IOP > 18 
mmHg was defined as failure.
Results: Success was achieved in 10 eyes (5 qualified, 5 complete), 
failure in 1 eye while one patient was lost at FU. Mean IOP 
decreased from 21,8±2,8 to 15,2±2,2mmHg(p<0.01). BCVA,MD 
and endothelial cell density didn’t change(p>0.05). Mean MMD 
significantly increased(p<0.01) in the conjunctiva overlying the 
implant. Microcysts showed a clustered pattern rather than diffuse 
found at baseline. Appropriate placement of the device was detected 
using AS-OCT in all eyes. Bleb wall reflectivity at AS-OCT 
significantly changed as compared to baseline in all eyes. Nasal 
and central conjunctival connective density at IVCM and bleb wall 
reflectivity at AS-OCT were significantly lower in complete success 
patients as compared with failure(p<0.05).
Conclusions: Xen stent provides a significant decrease in IOP and 
in number of glaucoma medications and shows a good safety profile. 
Low connective density and bleb wall reflectivity respectively 
observed at IVCM and AS-OCT may reflect a loosely arranged 
subepithelial connective tissue and represent the main predictive 
factor of successful surgery. IVCM and AS-OCT are useful tools that 
can help clinicians in the postoperative evaluation of the XEN stent.
Commercial Relationships: Carlo Alessandro Lavia, None; 
Roberta Spinetta, None; Giulia Consolandi, None; Giulia Pignata, 
None; Paola Cannizzo, None; Vittoria Aragno, None;  
Antonio Maria Fea, None
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One year results of the XEN45 Gel Stent in a multicenter Italian 
cohort
Antonio Fea1, Gianluca Manni2, Carlo Lavia1, Gloria Roberti2, 
Enrico Martini3, Cinzia Mazzini4, Roberta Spinetta1, Alba Miele2, 
Giorgio Ghirelli5, Pierpaolo Quercioli5, Francesco Oddone2. 
1Dipartimento di Scienze Chirurgiche, Clinica Oculistica Ospedale 
Oftalmico, Turin, Italy; 2Glaucoma Unit, IRCCS Fondazione 
G.B.Bietti, Roma, Italy; 3Ospedale di Sassuolo, Sassuolo, Italy; 
4Clinica Oculistica – Universita’ di Firenze, Firenze, Italy; 5Ospedale 
Fatebenefratelli San Pietro di Roma, Roma, Italy.
Purpose: The Xen45 Gel Stent is a minimally invasive glaucoma 
surgery (MIGS) device that creates a shunt between the anterior 
chamber and the subconjunctival space, resulting in a subconjunctival 
filtering bleb.
Aim of this study was to evaluate the efficacy and safety of this new 
MIGS device in 5 Italian centers through one year
Methods: Patients with uncontrolled primary open angle glaucoma 
on maximally tolerated medical therapy underwent stent implantation 
(SOLO) or stent implantation combined with cataract surgery 
(COMBO) as deemed necessary. Closed angle glaucoma or previous 
ocular surgery was the main exclusion criterion. Intraocular 
pressure (IOP) and number of glaucoma medications were evaluated 
at baseline and follow-up. Intra-operative and post-operative 
complications were recorded.
Results: 75 consecutive eyes were included in the SOLO group and 
20 in the COMBO group. Mean pre-operative IOP and pre-operative 
topical medications were 26.8±7.95 mmHg and 3.2±0.9 in the SOLO 
group and 23.5±3.99 mmHg and 3.1±1.5 in the COMBO group. 
15 patients were on acetazolamide in the SOLO group and 3 in the 
COMBO group. In the SOLO group mean IOP at 6 and 12 months 
was 15.7±5 and 14.9±2.5 mmHg; in the COMBO it was 14.7±1.2 and 
14.8±2.6 mmHg. At one year the average number of medication in 
the SOLO and COMBO group was 0.4±0.8 and 1.1±1.5 respectively. 
No patient was on systemic medications at the end of the follow-
up. The decrease in IOP and number of medications was significant 
(p<0.01) in both groups. No significant differences were observed 
between groups. 7 patients presented with a hyphema less than 1 mm 
that resolved in the first postoperative week. IOP was ≤6 mmHg in 11 
eyes of the SOLO and in 5 in the COMBO group.
Needling rate ranged between 20 and 60% in the 5 centers.
Conclusions: The XEN45 stent provides a significant decrease in 
IOP and in the number of glaucoma medications and shows a good 
safety profile.
Commercial Relationships: Antonio Fea; Gianluca Manni, None; 
Carlo Lavia, None; Gloria Roberti, None; Enrico Martini, None; 
Cinzia Mazzini, None; Roberta Spinetta, None; Alba Miele, 
None; Giorgio Ghirelli, None; Pierpaolo Quercioli, None; 
Francesco Oddone, None
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The Outcomes of Gonioscopy-Assisted Transluminal 
Trabeculotomy (GATT) in Open-Angle Glaucoma
Marlene Moster1, Kamran Rahmatnejad1, Sarah Amanullah2, 
Michael Waisbourd1, ARTHUR RESENDE1. 1Wills Eye Hospital, 
Philadelphia, PA; 2Sidney Kimmel Medical College, Philadelphia, 
PA.
Purpose: To evaluate the outcomes of gonioscopy-assisted 
transluminal trabeculotomy (GATT) in open-angle glaucoma
Methods: 

Patients with primary or secondary open-angle glaucoma (OAG) 
whose IOP was inadequately controlled with medication or were 
intolerant to medications were included retrospectively. The number 
of medications, intraocular pressure, best corrected visual acuity, and 
surgical complications was recorded from pre-surgery and several 
follow-up visits. Surgical failure was defined as an IOP > 21 mmHg 
or < 5mmHg, an IOP reduction from baseline of less than 20%, 
reoperation needed, or loss of light perception on 2 consecutive visits 
3 months after the procedure.
Results: Seventy-six patients with an age range of 16-85 years 
(mean±standard deviation [SD], 57.3±17.8) underwent GATT. Of 
these patients, 55.2% were male, 64.5% Caucasian, and 28.9% 
were African American. Follow-up data for 8.1±6.6 months 
postoperatively was gathered. At 3 months follow-up, Intraocular 
pressure (IOP) decreased by 26.4% (SD, 41%), with an average 
decrease in glaucoma medication of 1.1 (SD, 1.2). At 6 months, 
IOP decreased by 36.2% (SD, 24.8%) with an average of 1.4 fewer 
medications (SD, 1.3). Decrease in IOP was significantly greater in 
Caucasians than in African Americans (p=0.02). Mean preoperative 
best-corrected visual acuity was 0.20 log MAR which changed 
to 0.23 log MAR at last follow-up (p=0.15). The most common 
complication was transient hyphema, seen in 20% of patients at their 
1-week postoperative visit. Two other complications, inflammation 
needing treatment, and hypotony, each occurred at a rate of 5.3% 
and were not associated with procedure failure. Failure rate at 6 
months follow-up was 19.0%. Postoperative IOP spikes>30 mm Hg 
was present in 23.6% and was significantly related to surgical failure 
(p<0.001). African Americans and patients with pseudoexfoliation 
glaucoma had a higher rate of surgical failure but it was not 
statistically significant. Age, gender, preoperative pressure, and 
number of glaucoma medications were not significantly related to 
surgical success.
Conclusions: Preliminary results for GATT, a minimally invasive, 
conjunctival-preserving glaucoma surgery, are promising, showing it 
to be a safe option for patients who are unresponsive or intolerant to 
glaucoma medications. Possibly GATT could bridge the gap between 
medication/laser treatment and trabeculectomy.
Commercial Relationships: Marlene Moster, None; 
Kamran Rahmatnejad, None; Sarah Amanullah, None; 
Michael Waisbourd, None; ARTHUR RESENDE, None
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Clinical and anatomical evaluation of CO2 laser-assisted 
sclerectomy
Carlo Alberto Cutolo, Alessandro Bagnis, Riccardo Scotto, 
Chiara Bonzano, Carlo E. Traverso. Clinica Oculistica, 
Di.N.O.G.M.I. University of Genoa and IRCCS Azienda Ospedaliera 
Universitaria San Martino IST, Genova, Italy.
Purpose: To evaluate the clinical and anatomical outcomes of CO2 
laser-assisted sclerectomy surgery (CLASS) for the surgical treatment 
of open-angle glaucoma (OAG).
Methods: After the creation of a limbus-based congiunctival flap 
and the dissection of a partial thickness scleral flap, topical MMC 0.2 
mg/ml was applied to the sclera and the conjunctiva for 3 minutes. 
The CO2 laser with a beam-manipulating system was used to ablate 
the scleral tissue in the bed of the dissected sclera and to expose 
the Schlemm’s canal area til percolation of aqueous was observed. 
Clinical outcomes were: intraocular pressure (IOP) change, number 
of IOP-lowering medicaments change and side effects. Gonioscopy 
and Automatic 360 degree Gonio-Photography (AGP; Gonioscope 
NGS-1; Nidek Technologies srl) were used for the evaluation of the 
anterior chamber angle (ACA).
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Results: Twenty-four eyes of 21 consecutive patients were included 
in this study. With a mean (SD) follow-up of 18 (6.0) months 
(minimum 12 months), the IOP changed from 25.5 (7.1) mmHg at 
baseline to 11.4 (3.3) mmHg at the last visit. Mean reduction of IOP 
was -14.1 mmHg (95% CI, -17.8 to -10.5, P<0.001). The median 
(IQR) number of IOP-lowering medication decreased from 3 (3 - 
3) at baseline to 1 (0 - 1) at the last visit (P<0.001). Visual acuity 
did not change significantly. In one case, CLASS was converted to 
trabeculectomy due to intraoperative perforation. During the follow-
up, iris adhesion to the filtration area occurred in seven eyes (29%) 
and was managed with office-based procedures. AGP permitted to 
evaluate and record the position of the iris in the treated area.
Conclusions: Our results showed that the CLASS procedure with 
MMC was safe and effective in drastically lowering the IOP and in 
reducing the requirement for IOP-lowering medications. AGP was 
useful for the detection of iris adhesion that represented the most 
frequent, though reversible, complication observed.
Commercial Relationships: Carlo Alberto Cutolo; 
Alessandro Bagnis, None; Riccardo Scotto, None; 
Chiara Bonzano, None; Carlo E. Traverso, None
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Picosecond infrared laser - fibre-assisted-sclerostomy (PIRL-
FAST): A first proof of principle analysis
Juliane Mehlan1, Stephanie Uschold2, Nils- Owe Hansen2, 
Tobias Gosau3, Dennis Eggert4, Martin S. Spitzer1, Hannes Petersen5, 
Udo Schumacher3, Stephan J. Linke6, 1, Dwayne Miller2. 1Clinic of 
Ophthalmology, Center Hamburg-Eppendorf (UKE), Hamburg, 
Germany; 2Max Planck Institute for the Structure und Dynamics of 
Matter, Hamburg, Germany; 3Institute of Anatomy and Experimental 
Morphology, Medical Center Hamburg-Eppendorf (UKE), 
Hamburg, Germany; 4Heinrich Pette Institute - Leibniz Institute 
for Experimental Virology, Hamburg, Germany; 5Department of 
Otolaryngology, Medical Center Hamburg-Eppendorf (UKE), 
Hamburg, Germany; 6zentrumsehstärke, Hamburg, Germany.
Purpose: To present the feasability and quantify the diameter and the 
collateral damage of sclerostomy using a new laser fibre and different 
pulse energies of the picosecond infrared laser system
Methods: Freshly enucleated porcine globes were obtained from a 
local slaughter and refrigerated (4° Celsius) until the operation in 
the afternoon. The sclerostomies presented here are a result of laser 
ablations with a sapphire optical fibre coupled to the picosecond 
infrared laser system PIRL-HP2-1064 OPA-3000 (Attodyne Inc., 
Canada). The PIRL output was defined for a wavelength of 3000 ± 90 
nm and a pulse duration of 300 ps.
Immediately after the intervention, eyes were fixed in phosphate-
buffered 3.5% formaldehyde. For subsequent histological analysis the 
eyes were cut into 4μm thick sections, and stained with hematoxylin 
and eosin (H.E., Merck, Darmstadt, Germany). Stained samples were 
then scanned using MIRAX SCAN (Carl Zeiss Microimaging GmbH, 
Jena, Germany).
Furthermore we made electronmicroscopic images of the channel 
using the Environmental scanning electron microscopy (ESEM).
Results: We used different pulse energies 150 μJ (N= 4), 175 μJ 
(N=6), 200 μJ (N=7) and 250 μJ (N=6).
The area of PIRL- FAST depending on the different pulse energies 
vary from 19591,81 ± 5028,18 μm2 (150 μJ) to 28444,16 ± 8294,81 
μm2 (250 μJ). The area of PIRL- FAST was significant larger using 
the highest pulse energy (250 μJ) than using the smaller pulse 
energies.
The collateral damage zone (CDZ) was defined as atypical 
surrounding tissue. Those sclerostomies, being treated with 250 μJ 

presented significant more collateral damage zone depending on the 
created FAST than the other groups.
ESEM results reveal circular smooth sclerostomy wall with only 
minimal change of tissue ultrastructure.
Conclusions: PIRL-FAST using sapphire fibre is a new tool to 
provide robust microinvasive stenting from the anterior chamber 
to the subconjunctival space. Since the PIRL has proven to work 
efficiently in several tissues with minimal scar formation these 
first proof of principle experiments might pave the way for a new 
minimal-invasive glaucoma surgery strategy. We have already 
initiated experiments to analyse the wound healing and scar 
formation in vivo.
Commercial Relationships: Juliane Mehlan; Stephanie Uschold, 
None; Nils- Owe Hansen, None; Tobias Gosau, None; 
Dennis Eggert, None; Martin S. Spitzer, None; Hannes Petersen, 
None; Udo Schumacher, None; Stephan J. Linke, None; 
Dwayne Miller, Attodyne (P)

Program Number: 4991 Poster Board Number: B0409
Presentation Time: 3:45 PM–5:30 PM
The effects of micropulse transscleral cyclophotocoagulation 
versus traditional transscleral cyclophotocoagulation diode on 
intraocular pressure in primary open angle glaucoma
Krishna Patel1, Nathaniel Gelinas2, Hammad Rafay3, 
thomas patrianakos1, Michael Giovingo1. 1John H Stroger Jr Hospital 
of Cook County, Lombard, IL; 2Midwestern University, Downers 
Grove, IL; 3Chicago Medical School, North Chicago, IL.
Purpose: Micropulse transscleral cyclophotocoagulation (MP-
TSCPC, IRIDEX IQ810 Systems, CA) is a novel technology used for 
glaucoma refractory to medical therapy. Prior to the advent of MP-
TSCPC, a traditional transscleral cyclophotocoagulation (TS-CPC, 
IRIDEX IQ810 Systems, CA) was used for similar cases of refractory 
glaucoma. However, as MP-TSCPC is a new technology, there are 
limited studies regarding its role in the treatment of glaucoma. The 
purpose of this study is to compare the intraocular pressure (IOP) 
lowering effects of MP-TSCPC with the effects of TS-CPC in 
patients with primary open angle glaucoma (POAG).
Methods: A retrospective chart review was done to determine the 
IOP reducing effects of MP- TSCPC and TS-CPC in patients with 
refractory glaucoma seen at Cook County Hospital, Chicago IL. The 
charts of 68 patients with POAG who underwent MP-TSCPC and 36 
patients with POAG who underwent TS-CPC were retrospectively 
reviewed. MP- TSCPC settings included 2W of 810 nm on 
micropulse mode (duty cycle 31.3%) delivered 160-200 seconds over 
360 degrees sparing the 3 and 9 o’clock positions. TS-CPC settings 
included 1.25-2.81 W with 11-35 spots placed 180-360 degrees also 
sparing the 3 and 9 o’clock position. Data was analyzed to compare 
IOP changes at one month, three months, and six months.
Results: The mean reduction of IOP in patients who underwent 
treatment with MP-TSCPC were 39.76% (n=60) at post-procedural 
month one, 40.33 % (n=35) at post-procedural month three, and 
8.71% (n=15) at post-procedural month six. The mean reduction of 
IOP in patients who underwent treatment with TS-CPC were 52.73% 
(n=35) at post-procedural month one, 43.19% (n= 34) at post-
procedural month three, and 37.07% (n=31) at post-procedural month 
six. P values are 0.048 at one month, 0.71 at three months, and 0.013 
at six months.
Conclusions: Short term results show TS-CPC is more effective in 
reducing IOP than MP-TSCPC in patients with POAG. However, 
MP-TSCPC does also have a substantial IOP reducing effect in 
patients with POAG, and can be used in patients with refractory 
glaucoma. As MP- TSCPC is a novel technology with limited 
use thus far, this information can help guide physicians using the 
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technology. Prospective clinical trials and long-term studies should 
be done to confirm the effect of MP-TSCPC on IOP.

Commercial Relationships: Krishna Patel; Nathaniel Gelinas, 
None; Hammad Rafay, None; thomas patrianakos, None; 
Michael Giovingo, None
Support: Illinois Society for the Prevention of Blindness
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The Micropulse Cyclophotocoagulation technique can be a safe 
and effective treatment for patients with refractory glaucoma
Fahad H. Khan, Kevin Pikey, Rohit Krishna. Ophthalmology, 
University of Missouri: Kansas City, Kansas city, KS.
Purpose: Patients with refractory glaucoma can be a very difficult 
group to manage. The cyclophotocoagulation technique is widely 
used to lower intraocular pressures (IOP) in these patients but can 
carry serious risks and complications. A newer device iteration called 
Micropulse Cyclophotocoagulation (MP-CPC) is now available 
that can deliver less total energy to the eye. We hypothesize that the 
MP-CPC can be used in patients with refractory glaucoma as a safe 
and effective treatment to reduce IOP. We performed a retrospective 
observational clinical study in patients with refractory glaucoma 
treated with the MP-CPC technique to determine the amount of IOP 
reduction and document any complications.
Methods: Patients with refractory glaucoma who never had previous 
cyclodestructive procedures were considered. Those who underwent 
a MP-CPC procedure were followed for 6 consecutive months to 
document any complications and quantify reduction from baseline 
IOP. A total of 30 patients, aged 63-92 years old, with different types 
of refractory glaucoma were evaluated by glaucoma specialists over 
6 months. The results were recorded and statistical analysis using 
a two-tailed t test was done to quantify IOP reduction and note any 
complications.
Results: There was a significant reduction from baseline IOP of 9.06 
+/- 8.32 mmHg at post-op day 1, of 10.1 +/- 6.67 mmHg at 1 month, 
and of 11.06 +/- 9.69 mmHg at 6 months. Statistical analysis showed 
a reduction of 35%, 39%, and 43% at post-op day 1 (P <0.03), at 
1 month (P<<0.01), and at 6 months (P = 0.133). Although the 
reduction was not statistically significant at 6 months for the total 
aggregate, for Primary Open Angle Glaucoma (POAG) patients, there 
was an average of 70% reduction of IOP at 6 months (P <0.05). Only 
minor complications such as conjunctival injection and mild anterior 
chamber inflammation were noted.
Conclusions: Our results are consistent with the hypothesis that the 
MP-CPC is a safe and effective treatment for refractory glaucoma. 
Most patients sustained a clinically significant decrease in IOP at 

post-op day one, at 1 month, and the POAG patients at 6 months 
after the procedure. Only minor side effects were noted such as 
conjunctival injection and anterior chamber inflammation. Although 
further research is needed, preliminary studies show that the MP-CPC 
can be a safe and effective treatment for refractory glaucoma.
Commercial Relationships: Fahad H. Khan, None; Kevin Pikey, 
None; Rohit Krishna, None
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Micropulse transscleral diode laser cyclophotocoagulation: mid 
to long-term results and anatomical effects
Marisse Masis, Shan Lin, Paul Coh. UCSF, San Francisco, CA.
Purpose: 
To evaluate the short-term results of Micropulse transscleral diode 
laser cyclophotocoagulation (MP-TCP) and its functional and 
anatomical safety profile.
Methods: MP-TCP (MP3, Iridex Corporation, Mountain View, CA) 
was performed in 40 patients. Exposure time was 80 seconds for each 
180° hemisphere, for a total of 160 seconds and 360° with a power of 
2000mW. Some eyes were double treated or retreated at a later time. 
UBM and AS-OCT were performed in selected patients before and 7 
days after treatment. Intraocular pressure (IOP) was monitored.
Results: Success was defined as IOP lowering ≥20% with 
medications and was achieved in 66% of the cases, with a mean 
follow-up of 258 days. Diagnoses included primary open angle 
glaucoma, pigmentary glaucoma, pseudoexfoliation glaucoma, 
glaucoma associated with steroid use, neovascular glaucoma and 
normal tension glaucoma. Suprachoroidal space, scleral spur, and 
angle dimensions were assessed by UBM in 8 patients. AS-OCT 
was performed in 12 patients to evaluate anterior chamber and angle 
structures, iris features, and the anterior capsule of the lens. No 
presence of suprachoroidal fluid or anatomical change was found, and 
objective parameters did not significantly change.
Conclusions: 
MP-TCP is effective at lowering IOP in the majority of patients, and 
appears safe without major complications.
Commercial Relationships: Marisse Masis, None; Shan Lin, 
None; Paul Coh, None
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Micropulse Cyclophotocoagulation: Patients’ Perceived Pain 
Score
Di Zhou1, Alma M. Mas-Ramirez1, Michael J. Siegel1, 2. 1Kresge Eye 
Institute/Wayne State University, Detroit, MI; 2Glaucoma Center of 
Michigan, Southfield, MI.
Purpose: Micropulse transscleral diode cyclophotocogulation (CPC) 
builds on the traditional transcleral diode laser by micropulsing the 
diode laser to the targeted tissue to further minimize post-procedural 
adverse events such as pain, inflammation, hypotony, vision loss, 
and phthisis. It has been reported that micropulse CPC is well 
tolerated by patients when performed in an outpatient surgical setting 
with intravenous sedation with and without a local nerve block as 
anesthesia. This study aims to characterize the ocular pain level of 
patients during and after the micropulse CPC in an outpatient clinc 
setting with a local nerve block as anesthesia.
Methods: This is a prospective observational survey of patients who 
have undergone the micropulse CPC for uncontrolled intraocular 
pressure that failed medical and or surgical intervention. Wayne 
State University’s Institutional Review Board has approved the study 
for research purposes. The survey consists of patients’ self-reported 
ocular pain levels using the Wong-Baker FACES pain rating scale. 
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We collated patients’ reported pain level before micropulse CPC, 
during the regional nerve block, during the laser procedure, the 
first 24-hours after the procedure, and day two to seven after the 
procedure.
Results: Based on summative responses collected from five patients, 
the average reported ocular pain level before the procedure was 0 on 
the Wong-Baker FACES pain rating scale; 0 represents no hurt and 10 
represents hurts worst. The average reported ocular pain level during 
the regional nerve block was 6 out of 10, 4 out of 10 during the laser 
procedure, and 7 out of 10 within the first 24-hours and 2 out of 10 
during day two to seven after the procedure.
Conclusions: In literature, it is reported that micropulse CPC is 
generally well tolerated by patients when performed in the outpatient 
surgical setting with sedation with and without a local nerve block 
as anesthesia. However, to our knowledge, no documentation of 
tolerance levels in the outpatient clinic setting without intravenous 
sedations have been reported. Nor are there published reports 
regarding patients’ perceived pain level using a standardized and 
valid pain scale tool during the laser procedure. Thus, our study 
is the first to characterize self-reported ocular pain levels using a 
standardized pain scale. Our results show that patients have the most 
amount of pain within the first 24-hours.
Commercial Relationships: Di Zhou, None; Alma M. Mas-
Ramirez, None; Michael J. Siegel, None

Program Number: 4995 Poster Board Number: B0413
Presentation Time: 3:45 PM–5:30 PM
Micropulse Transscleral Cyclophotocoagulation on Advanced 
Glaucoma: Comparison Between Pediatric and Adult Glaucoma 
Patients
Jun Hui Lee, Yuhua Shi, Behzad Amoozgar, Alejandra De Alba 
Campomanes, Shan Lin, Ying Han. Ophthalmology, UCSF, San 
Francisco, CA.
Purpose: To evaluate the outcome and efficacy of micropulse 
transscleral cyclophotocoagulation (MP-TSCPC) in pediatric 
glaucoma patients and compare the results to those in adult glaucoma 
patients.
Methods: 36 consecutive eyes (9 eyes from 9 pediatric patients and 
27 eyes from 25 adult patients) with glaucoma that underwent MP-
TSCPC were included in this retrospective observational study. Laser 
settings for MP-TSCPC was 2000 milliWatts with the duty cycle of 
31.33%, delivered over 180 degrees for 80-160 seconds. The patients 
were followed for at least 6 months. The primary outcomes were the 
change in intraocular pressure (IOP) and rate of success, defined as 
either IOP of less than 21 mmHg or greater than 20% deduction from 
the baseline IOP without requiring additional glaucoma surgery at 6 
month follow up.
Results: Preoperatively, the mean IOP in adult patients was 
28.41±8.32 mmHg. Postoperatively, the mean IOP was decreased 
to 14.44 ±6.38 mmHg at 1 month (P< 0.001), 18.56 ± 7.66 mmHg 
at 3 months (P< 0.001), and 18.62 ± 6.64 mmHg at 6 months (P< 
0.001). In pediatric patients, the mean IOP was 34.28±9.92 mmHg 
(n=9) preoperatively. Postoperatively, the mean IOP decreased to 
20.44 ±13.41 mmHg at 1 month (P=0.021), 23.56 ± 10.10mmHg at 
3 months (P=0.093) and 23.00 ± 8.31mmHg (P=0.018) at 6 months. 
The success rate in adults was 74.07%, while only 33.33% in 
pediatric patients (P=0.045). No significant complication was noticed 
in either group.
Conclusions: MP-TSCPC is a safe procedure in pediatric as well 
as adult glaucoma patients, but the rate of success was significantly 
lower in pediatric patients than in adult patients in our case series. 
Thus, MP-TSCPC should be used with caution in pediatric glaucoma 
before more evidence can be shown.

Commercial Relationships: Jun Hui Lee, None; Yuhua Shi, None; 
Behzad Amoozgar, None; Alejandra De Alba Campomanes, None; 
Shan Lin; Ying Han, None
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Clinical Efficacy and Safety Profile of Micropulse Transscleral 
Cyclophotocoagulation in Advanced Glaucoma
Alice Williams1, Marlene Moster1, Kamran Rahmatnejad1, 
Michael Reynolds2, Teresa Horan2, Michael Waisbourd3. 1Glaucoma, 
Wills Eye Hospital, Philadelphia, PA; 2Sidney Kimmel Medical 
College at Thomas Jefferson University, Philadelphia, PA; 
3Ophthalmology, Tel-Aviv Medical Center, Tel-Aviv, Israel.
Purpose: 
To investigate the clinical efficacy and safety profile of micropulse 
transscleral cyclophotocoagulation (MP-TSCPC, IRIDEX IQ810 
Laser Systems, CA) in patients with glaucoma.
Methods: 
Patients with advanced glaucoma who underwent MP-TSCPC at 
the Wills Eye Hospital from 3/23/2014 to 6/23/2016 and who had at 
least 3 months of follow-up were included in this retrospective chart 
review. Laser settings were 2000mW of 810nm infrared diode laser 
with a duty cycle of 31.3%, which translated to 0.5 milliseconds of 
“on time” and 1.1 milliseconds of “off time”. The laser was delivered 
over 360 degrees for 120-320 seconds. Treatment success was 
defined as an intraocular pressure (IOP) of 6-21 mmHg or a reduction 
of IOP by 20%. Failure was defined as an inability to meet the criteria 
for success, need for re-treatment > 3 times, or need for incisional 
glaucoma surgery. Outcomes were assessed at 3 months, 6 months, 
and the last available follow-up visit for those followed longer than 6 
months.
Results: A total of 78 patients were included in the study with mean 
follow-up time of 7.5 ±4.5 months. A total of 10 patients underwent 
no more than two repeat MP-TSCPCs during the follow-up period. 
Treatment success rates were 85% at 3 months, 76% at 6 months 
and 57% at last follow-up. The IOP was reduced by an average of 
50% at the last follow-up and the mean number of IOP lowering 
medications was reduced from 2.2 at baseline to 1.6 at last follow-
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up. Complications of MP-TSCPC included 5 patients with hypotony 
(6%), 20 patients with prolonged anterior chamber inflammation (1+ 
cell or flare for >3 months, 26%) and 10 patients with a loss of 2 or 
more lines of Snellen visual acuity (13%).
Conclusions: 
The MP-TSCPC treatment has a high rate of success through 
6 months of follow-up in this cohort of patients with advanced 
glaucoma and a high rate of ocular co-morbidities. Visually 
significant complications occurred in 13% of patients. Further 
research is needed to compare the clinical efficacy and safety 
profile of MP-TSCPC to continuous wave transscleral diode 
cyclophotocoagulation.
Commercial Relationships: Alice Williams; Marlene Moster, 
None; Kamran Rahmatnejad, None; Michael Reynolds, None; 
Teresa Horan, None; Michael Waisbourd, None
Support: Wills Eye Innovation Grant# 14-439
Clinical Trial: NCT02627352
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Efficacy and safety of MicroPulse transscleral diode laser 
cyclophotocoagulation in the treatment of refractory glaucoma
Ping Huang, Brett Mcknight, Handan AKIL, Alex S. Huang, 
Brian A. Francis. Doheny Eye Institute UCLA, Los Angeles, CA.
Purpose: MicroPulse transscleral diode laser cyclophotocoagulation 
(MP-TSCPC) delivers a series of repetitive short pulses of energy 
with rest periods in between pulses which is different from the 
traditional CPC. This study is to evaluate the efficacy and safety of 
MP-TSCPC in the treatment of refractory glaucoma.
Methods: This is a prospective interventional case series study. 
Patients with refractory glaucoma who underwent MP-TSCPC 
from August to November 2016 at Doheny Eye Center UCLA were 
included in this study. Laser settings were 2000 mW of 810 nm 
infrared diode laser set on MicroPulse P3 Glaucoma Device (Iridex, 
Mountain View, CA, USA). The laser was delivered over 360° for 
180 s. 90 s for each hemisphere. The duty cycle was 31.3 %, which 
translated to 0.5 ms of “on time” and 1.1 ms of “off time.” Visual 
acuity (VA) and intraocular pressure (IOP) before the surgery and 
at different time point after the surgery were documented. The 
inflammation in the anterior chamber and the complications were also 
recorded.
Results: Twenty eyes of twenty patients (11 male and 9 female) 
underwent MP-TSCPC were enrolled in this study. The mean age 
of patients was 69.9 +/- 14.1 years. The mean follow-up period 
was 58 +/- 42 days. The mean intraocular pressure (IOP) before 
MP-TSCPC was 28.9 +/- 7.4 mmHg. Mean IOP decreased to 21.9 
+/- 9.1 mmHg at 1 day (P=0.005), 18.7 +/- 7.1 mmHg at 1 week 
(P<0.001), 16.4 +/- 5.0 mmHg at 1 month (P<0.001). At the last 
visit, VA was equal or better than the pre-surgery in 17 patients 
(85%); three patients decreased VA in average 1.3 lines of vision. 
Except mild inflammation in three patients at first day post operation, 
no inflammation was recorded during follow-up period. No 
complications were identified.
Conclusions: The novel MP-TSCPC laser is a safe and effective 
method of lowering IOP after a short follow-up period in patients 
with refractory glaucoma. Further long-term evaluation is warranted.
Commercial Relationships: Ping Huang, None; Brett Mcknight, 
None; Handan AKIL, None; Alex S. Huang, Heidelberg 
Engineering (F), Allergan (C); Brian A. Francis, Neomedix (C), 
Innfocus (F), BVI Endooptiks (C), Lumenis (F), Aquesys (F), 
Diopsys (F), Allergan (F)
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Secondary glaucoma requiring glaucoma surgery / cyclodiode 
laser treatment following silicone oil injection
Fidan Jmor, Eleftherios Agorogiannis, Robert Cheeseman, 
Anshoo Choudhary. St Paul’s Eye Unit, Royal Liverpool University 
Hospital, Liverpool, United Kingdom.
Purpose: Although silicone oil is an important adjunct for internal 
tamponade in the treatment of complicated retinal detachments, 
secondary glaucoma is a known complication and an additional 
burden on service provision in a public health care setting. We 
reviewed the number of patients in a tertiary centre requiring 
glaucoma surgery and cyclodiode laser treatment following silicone 
oil injection.
Methods: Retrospective review was conducted of case notes of all 
eyes that underwent glaucoma surgery and cyclodiode laser treatment 
following injection of silicone oil at St Paul’s eye unit between 
August 2001 and October 2015 and were followed up for at least 1 
year.
Results: 35 eyes from 35 patients (23 male), of median age 59 years 
(range 13 – 86), underwent glaucoma surgery / cyclodiode laser 
and were followed up for 35.9 months (median; range 13.8 – 101.3 
months). Of these, 12 had silicone oil remaining in situ at the time 
of first glaucoma intervention. Five patients had 2 vitrectomies 
with silicone oil injection prior to glaucoma treatment. Intra-ocular 
pressure (IOP) prior to silicone oil vitrectomy was 17.0mmHg 
(median; range 6-40mmHg) whilst pre-glaucoma surgery / laser IOP 
was 31.0mmHg (median; range 13-60mmHg). IOP immediately 
following final glaucoma surgery / laser was 18.0mmHg (median; 
range 2-52mmHg) which reduced to an IOP of 15.5mmHg (median; 
range 0-52mmHg) at final follow up. Seven patients (20%) required 
more than one mode of glaucoma surgery / laser, with 3 of these 
requiring 3 or more surgical / laser procedures in order to lower 
IOP. Patients were treated by Ahmed Glaucoma valve implantation 
(n=14), deep sclerectomy (n=13), and cyclodiode laser (n=15). No 
trabeculectomies were performed. Prior to glaucoma surgery / laser, 
patients were on 3.6 (mean; SD 1.2) different medications, which 
reduced to 1.7 (mean; SD 1.5) at final review. At final follow up, 
2 patients had undergone enucleation and a further 2 patients were 
hypotonous.
Conclusions: Secondary glaucoma following silicone oil retinal 
tamponade can be managed with a variety of interventions (glaucoma 
surgery / laser). In the majority of cases, adequate IOP control can be 
achieved with one single intervention leading to reduced dependence 
on topical / systemic treatment. The risk of requiring glaucoma 
surgery following vitrectomy with silicone oil tamponade should be 
communicated to patients.
Commercial Relationships: Fidan Jmor, None; 
Eleftherios Agorogiannis, None; Robert Cheeseman, None; 
Anshoo Choudhary, None
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Clinicopathological features of canine spontaneous glaucomas 
surgically treated via cyclodestructive and filtering techniques
Leandro B. Teixeira1, 2. 1Pathobiological Sciences, University of 
Wisconsin-Madison, Madison, WI; 2Comparative Ocular Pathology 
Laboratory of Wisconsin, University of Wisconsin-Madison, 
Madison, WI.
Purpose: To report the clinicopathological features of enucleated 
canine globes clinically diagnosed with glaucoma and surgically 
treated with cyclodestructive and filtering techniques.
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Methods: The database of the Comparative Ocular Pathology 
Laboratory of Wisconsin was searched and 81 dogs diagnosed 
with glaucoma and surgically treated via transcleral and endolaser 
photocoagulation and/or filtering devices were identified. Patient 
data, clinical history and light microscopic lesions were recorded. 
Enucleated eyes were formalin-fixed-paraffin-embedded and sections 
stained with H&E.
Results: 48 cases that underwent cyclodestructive and 33 cases of 
filtering procedures were identified. The median age of the affected 
animals was 8 years (range 1-13). Females were 57% and males 43% 
of cases. The most common breeds affected were Basset hounds 
(16%), Cocker spaniels (14%) and Labrador retrievers (5.8%). 63% 
of cases were diagnosed with primary glaucoma, 30% secondary 
and 7% idiopathic glaucoma. All filtering technique cases received 
Ahmed valves. OU was treated in 8% of cases and OS and OD 46% 
of cases each. Median time from treatment to enucleation was 105 
days (range 2-1095 days). Most common reasons for enucleation 
were uncontrollable IOP (87%) and corneal perforation (6%). Most 
common causes for failure were neovascular glaucoma (18%), bleb 

failure (15%), suppurative endophthalmitis (12%), collagenolytic 
keratitis (6%) and uveitis (6%). Common microscopic findings 
were bleb fibrosis and corneal endothelial degeneration. Of the 
cyclodestructive cases 58.3% were treated with transcleral and 41.7% 
with endolaser photocoagulation. OU was treated in 18.8% of cases, 
OS in 35.4% and OD in 47.6% of cases. Median time from treatment 
to enucleation was 90 days (range 1-2160 days). Most common 
reasons for enucleation were uncontrollable IOP (87.5%) and corneal 
perforation (9%). Most common causes for failure were neovascular 
glaucoma (42.6%), primary glaucoma (21.3%), tumors (8.5%), 
endophthalmitis (6%) and uveitis (6%). Common microscopic 
findings were laser coagulation of scleral collagen and ciliary body 
epithelium and intraocular fibrovascular membranes.
Conclusions: Despite differences in anatomy and surgical 
techniques, cyclodestructive and filtering glaucoma surgery in dogs 
with spontaneous glaucomas presented relatively similar success rates 
and complications compared to humans.
Commercial Relationships: Leandro B. Teixeira, None


