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Purpose: To investigate the safety and effectiveness of micropulse transscleral cyclophotocoagulation (MPTSCPC) in non-incisional 
eyes with ocular hypertension (OHT) and early, moderate, and severe primary open-angle glaucoma (POAG).
Methods: Retrospective cohort study of eyes that underwent MPTSCPC from 2016 to 2019 at an outpatient clinic in Canada. Eyes 
were excluded if any incisional procedures, except cataract surgery, were performed prior to MPTSCPC treatment. Laser power ranged 
from 900 to 2500mW.
Results: A total of 153 eyes from 93 patients were included (OHT n=22; early POAG n=46; moderate POAG n=35; severe POAG 
n=50). The baseline IOP was 18.37 ± 4.76mmHg in the total cohort. All cohorts experienced a significant mean IOP reduction by final 
follow-up (total p<0.001; OHT p=0.003; early POAG p<0.001; moderate POAG p=0.022; severe POAG p=0.015). Overall, 52.9% of 
eyes achieved an IOP reduction of ≥20% from baseline to final follow-up (OHT 59.1%; early POAG 58.7%; moderate POAG 45.7%; 
severe POAG 50.0%). There was worsening in best-corrected visual acuity in the total cohort (mean difference=0.11 ± 0.36 logMAR, 
p=0.11), mostly attributable to cataract progression (34.1% of phakic eyes) and ocular surface disease (7.2%). The number of topical 
medications and drug classes remained unchanged in the total cohort (p=0.425 and p=0.791, respectively). Twenty-two eyes (14.4%) 
required retreatment, which provided an additional IOP reduction of 1.26mmHg (p=0.344). By final follow-up, 8 eyes (5.2%) required 
escalation to incisional procedures.
Conclusion: MPTSCPC is a safe and effective adjunct IOP-lowering treatment in non-incisional eyes with OHT and POAG.
Keywords: micropulse, cyclophotocoagulation, primary open-angle glaucoma, ocular hypertension

Introduction
Primary open-angle glaucoma (POAG) is a progressive optic neuropathy and is the leading cause of irreversible blindness 
worldwide, with intraocular pressure (IOP) being the only modifiable risk factor.1,2 Large-scale clinical trials have shown 
that adequate IOP control can reduce the risk of progression from ocular hypertension (OHT) to glaucoma.3–5 In the Early 
Manifest Glaucoma Trial, every 1 mmHg reduction in IOP was associated with a 10% reduction in glaucoma progression.5 

A lower IOP is also associated with stable visual fields.4 IOP management can involve IOP lowering drops, laser treatments, 
minimally invasive glaucoma surgery, filtration surgery, and glaucoma drainage devices. There is a growing interest in 
using minimally invasive, non-incisional techniques such as lasers to control IOP.

Transscleral cyclophotocoagulation (TSCPC) is a non-incisional laser procedure that uses infrared light at 
a wavelength of 810 nm to target melanin in the pigmented ciliary body epithelium at the level of the pars plicata.6,7 

This causes a reduction in aqueous humour production, and subsequently, IOP.6,7 TSCPC can be performed using two 
different modalities: continuous wave (CWTSCPC) and Micropulse (MPTSCPC).
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Traditional CWTSCPC, due to its nonselective nature, causes collateral damage to the ciliary body stroma and ciliary 
muscle, which has been confirmed histologically.8,9 There is also risk of developing serious postoperative complications 
such as persistent hypotony, persistent ocular inflammation, serous choroidal detachment, cystoid macular edema, 
phthisis bulbi, and sympathetic ophthalmia. As such, CWTSCPC is mostly reserved for refractory glaucoma and eyes 
with poor visual potential.

In contrast, MPTSCPC more selectively targets the ciliary body epithelium.6 Laser energy is delivered in repetitive 
short pulses. The “on” and “off” cycling mode allows energy to reach the coagulative threshold with minimal collateral 
damage to non-pigmented ciliary body epithelium, the ciliary body stroma, and adjacent tissue.6 As the rates of 
complications are reportedly lower in comparison to CWTSCPC, MPTSCPC may have a role in treating a broader 
patient population and potentially be utilized earlier in the glaucoma treatment paradigm.10,11

The majority of published literature on MPTSCPC consists of small case series of eyes with severe or refractory 
glaucoma, that have poor vision and prior glaucoma surgery at baseline.12–17 A few studies have found MPTSCPC to be 
safe and effective in treating OHT and primary open-angle glaucoma (POAG), but there remains a paucity of literature on 
well-seeing eyes with no history of incisional procedures.12–17 This study investigates the safety and effectiveness of 
MPTSCPC in non-incisional eyes with OHT and early, moderate, and severe POAG.

Methods
This retrospective cohort study was approved by the William Osler Health Systems Research Ethics Board (WOHS REB) 
and all research adhered to the tenets of the Declaration of Helsinki. Due to the retrospective nature of this study, patient 
consent to review medical records was not required by the WOHS REB. Patient confidentiality, including the use of de- 
identified patient data, was maintained at all times.

Patient Selection
All consecutive patients over 18, with a diagnosis of ocular hypertension (OHT) or primary open-angle glaucoma 
(POAG), who received MPTSCPC treatment between May 2016 and July 2019 at a single outpatient clinic in Ontario, 
Canada, were included. The following eyes were excluded: eyes with a follow-up of <6 months following MPTSCPC 
treatment; prior ocular surgeries except cataract extraction and intraocular lens insertion; and any glaucoma laser 
treatments 6 months prior to initial MPTSCPC treatment.

Baseline Parameters
Baseline parameters included age, sex, ethnicity, POAG severity, previous glaucoma laser treatments, intraocular 
pressure (IOP) measured by Goldmann applanation tonometry, best-corrected distance visual acuity (BCVA), number 
and drug classes of topical glaucoma medications. The Canadian Ophthalmological Society clinical practice guidelines 
were used for staging of OHT and POAG.18 Snellen BCVA was converted to logarithm of the minimum angle of 
resolution logarithm (logMAR) BCVA. BCVAs of “light perception”, “hand motion”, and “counting fingers” were 
assigned logMAR values of 2.7, 2.3 and 2.0, respectively.19

Study Outcomes
Postoperative data were recorded at 1, 3, 6, and 12 months following initial MPTSCPC treatment. The primary outcome 
measures were change in IOP from baseline and treatment success defined as IOP reduction ≥20% from baseline, 
achieved with or without topical or oral IOP lowering medications.

Secondary outcome measures included change in BCVA, number and drug classes of topical glaucoma medications, 
and ocular complications at 1, 3, 6, and 12 months following initial MPTSCPC treatment. Poor vision was defined as 
Snellen BCVA worse than 20/50. A clinically significant change in vision was defined as a change of ≥2 Snellen lines in 
BCVA from baseline. Recorded adverse effects included persistently elevated IOP defined as IOP ≥25% from baseline 
for ≥2 consecutive visits or 3 months; persistent hypotony defined as IOP of ≤5mmHg for ≥2 consecutive visits or 3 
months; persistent inflammation defined as inflammation lasting for ≥3 months; vision loss defined as a decrease in ≥2 
Snellen lines BCVA from baseline, not attributable to a shift in refractive error as determined by pinhole VA or subjective 
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autorefraction; corneal edema; cystoid macular edema; serous choroidal detachment; transient mydriasis; cataract 
formation or progression; phthisis bulbi; sympathetic ophthalmia; vitreous hemorrhage; and hyphema.6,10

Medical therapy was reduced via a stepwise approach starting with oral glaucoma medication, at the surgeon’s 
discretion and with consideration of target IOP. Retreatment was considered if IOP reduction was over the target. 
Retreatment was not considered if a lack of effectiveness became apparent or if significant complications occurred. 
Retreatment with MPTSCPC took place at least 1 month following initial MPTSCPC treatment.

Micropulse Transscleral Cyclophotocoagulation Procedure
MPTSCPC laser treatments were performed by two surgeons (D.Y. or E.S.T.) using a fixed treatment protocol and 
standardized technique, as described extensively in our previous paper.20

All patients received 1g of acetaminophen, if no contraindications existed, before arrival at the surgical center. On 
arrival, 2% lidocaine gel, topical tetracaine, and topical brimonidine were instilled in the preoperative-holding area. At 
least 30 minutes before the laser procedure, a 0.5-mL subconjunctival injection of 2% lidocaine with epinephrine was 
administered in each hemisphere. The injection was aimed at being posterior from the limbus with an effort to avoid 
blood vessels to minimize the occurrence of subconjunctival hemorrhage. All patients received concurrent intravenous 
neurolept anesthesia using a combination of midazolam and fentanyl, with a dosage titrated to the patient’s need. The 
Cyclo G6 Laser System (Iridex, Mountain View, CA) in its MicroPulse treatment mode with the MicroPulse P3 
handpiece was used for all treatments. Laser settings were maintained at 80 seconds per hemisphere for a total of 
160s in each eye and a duty cycle of 31.3% (0.5-ms duration, 1.1-ms interval). The laser power ranged from 900 to 
2500mW and was titrated at the discretion of the surgeon based on glaucoma severity, baseline VA, baseline IOP, target 
IOP, and previous response to MPTSCPC. In general, patients with higher baseline IOP were treated with higher laser 
power. Laser power was decreased if audible “pops” were heard or if the patient could not tolerate the current power. The 
laser fibre-optic probe was oriented with the curved side toward the limbus and the flat side toward the eyelid. The 
handpiece was positioned 1–2 mm posterior to the limbus and was held perpendicular to the globe. The mobilization of 
the probe was via a continuous sliding arc motion. Dwell time was 10 seconds per pass in each hemisphere, with a total 
of 8 passes per hemisphere (80 seconds total treatment time per hemisphere), resulting in a sweep velocity of 2.8 mm/ 
seconds. The 3- and 9-o’clock positions were avoided to prevent damage to the ciliary nerves which increases the risk of 
mydriasis.6 Areas of scleral thinning were also avoided. Moderate to firm steady pressure was applied on the probe for 
well-controlled contact with the globe. A coupling liquid interface consisting of lidocaine 2% gel and viscous artificial 
tears was used. All patients were prescribed difluprednate 0.05% four times daily for one week after treatment.

Statistical Analysis
Data analyses were carried out using SPSS Statistics version 27 (IBM, Armonk, NY). Descriptive statistics were reported 
as mean ± standard deviations and 95% confidence intervals (CI) for continuous variables. The distribution of continuous 
variables was examined using histograms and Kolmogorov–Smirnov tests. Categorical variables were reported as 
proportions and percentages. Changes in primary and secondary outcomes were compared using paired t-tests or 
Wilcoxon signed-rank tests. Hierarchical random intercept multivariate regression models were used to investigate 
change in study outcomes with treatment. These models adjusted for the following variables: age, inter-eye variability, 
sex, ethnicity, surgeon, prior SLT procedures, prior cataract surgery, laser power, retreatment, baseline IOP, baseline 
BCVA, and baseline number of topical glaucoma medications. The analyses accounted for interrelationships between 
both eyes of the same patient. The one-way ANOVA, Kruskall Wallis or Chi-square (χ2) tests were used to determine 
differences between study cohorts. A p-value of <0.05 was used to confer statistical significance.

Results
Patient Demographics
One hundred and fifty-three eyes (n=153) from 93 patients (N) were included: 22 eyes (N=15) with OHT, 46 eyes (N=31) with 
early POAG, 35 eyes (N=28) with moderate POAG and 50 eyes (N=35) with severe POAG (Table 1). The majority of patients 
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Table 1 Patient Demographics, Clinical Features and MPTSCPC Treatment Parameters

Total OHT Early POAG Moderate POAG Severe POAG p-value

Patients, N 93 15 31 28 35 0.879Ʃ

Eyes, n 153 22 46 35 50 0.452Ʃ

Left eye, n (%) 79 (51.6) 11 (50.0) 21 (45.7) 19 (54.3) 28 (56.0) 0.762Ʃ

Ageα 67.73 ± 12.41 [40–96] 63.96 ± 12.08 [50–88] 66.39 ± 12.40 [40–92] 69.91 ± 12.95 [40–89] 69.10 ± 12.02 [46–96] 0.235

Femaleα, n (%) 76 (49.7) 19 (86.4) 25 (54.3) 12 (34.3) 20 (40.0) <0.001***Ʃ

Ethnicityα, n (%) 0.238Ʃ

Asian 47 (30.7) 3 (13.6) 16 (34.8) 11 (31.4) 17 (34.0)

African 4 (2.6) 0 (0.0) 2 (4.3) 1 (2.9) 1 (2.0)

Caucasian 85 (55.6) 19 (86.4) 21 (45.7) 19 (54.3) 26 (52.0)

Hispanic 17 (11.1) 0 (0.0) 7 (15.2) 4 (11.4) 6 (12.0)

Lens status, n (%) 0.470Ʃ

Phakic 85 (55.6) 14 (63.6) 28 (60.9) 16 (45.7) 27 (54.0)

Pseudophakic 68 (44.4) 8 (36.4) 18 (39.1) 19 (54.3) 23 (46.0)

Aphakic 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Prior non-incisional glaucoma procedures

LPI, n (%) 17 (11.1) 5 (22.7) 7 (15.2) 2 (5.7) 3 (6.0) 0.098Ʃ

SLT, n (%) 138 (90.2) 18 (81.8) 45 (97.8) 32 (91.4) 43 (86) 0.120Ʃ

Number of SLT procedures 2.96 ± 1.85 [0–8] 2.36 ± 1.87 [0–8] 3.48 ± 1.92 [0–8] 3.34 ± 1.94 [0–7] 2.48 ± 1.54 [0–7] 0.012*

ALT, n (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1.000Ʃ

CWTSCPC, n (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1.000Ʃ

Other prior ocular procedures, n (%)

Retinal or refractive lasers 18 (11.8) 0 (0.0) 4 (8.7) 11 (31.4) 3 (6.0) 0.095Ʃ

Anti–VEGF injections 6 (3.9) 1 (4.5) 1 (2.2) 3 (8.6) 1 (2.0) 0.657Ʃ
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Surgeon, n (%) <0.001***Ʃ

D.Y. 98 (64.0) 19 (86.4) 23 (50.0) 16 (45.7) 40 (80.0)

E.S.T 55 (36.0) 3 (13.6) 23 (50.0) 19 (54.3) 10 (20.0)

Laser power (mW) 2143 ± 354 [900–2500] 2143 ± 212 [1800–2500] 2093 ± 432 [900–2500] 2116 ± 295 [1200–2500] 2208 ± 361 [1200–2500] 0.427

≤2000, n (%) 62 (40.5) 11 (50.0) 20 (43.5) 18 (51.4) 13 (26.0) 0.839Ʃ

>2000, n (%) 91 (59.5) 11 (50.0) 26 (56.5) 17 (48.6) 37 (74.0) 0.069Ʃ

2500, n (%) 44 (28.8) 3 (13.6) 10 (21.7) 7 (20.0) 22 (44.0) 0.013*Ʃ

Follow-up duration (days) 318 ± 96 349 ± 92 316 ± 105 324 ± 82 304 ± 99 0.325

Notes: Mean ± standard deviation [range], unless otherwise stated. αPercentages calculated relative to total number of eyes in the respective cohort. Difference between cohorts determined by one-way ANOVA or ƩChi square test. 
*p<0.05, ***p<0.001. 
Abbreviations: IOP=intraocular pressure; BCVA=best corrected distance visual acuity; LPI=laser peripheral iridotomy; SLT=selective laser trabeculoplasty; ALT=argon laser trabeculoplasty; CWTSCPC= continuous wave transscleral 
diode cyclophotocoagulation.
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were Caucasian (55.6%), followed by Asian (30.7%), Hispanic (11.1%) and African (2.6%). The mean age was 67.73 ± 12.41 
years [range 40–96] and 49.7% of patients were female. Nearly 90% of patients received an SLT procedure prior to the 
MPTSCPC treatment, with an average of 2.96 ± 1.85 SLT procedures [range 0–8]. All patients were followed for a minimum of 6 
months after the initial MPTSCPC treatment. The mean follow-up time for all patients was 318 ± 96 days or 10 ± 3 months 
(Table 2). During the study follow-up, none of the eyes underwent any ocular lasers, procedures, or surgeries, with the exception 
of PRP (n=1) and anti-VEGF injections (n=6).

Intraocular Pressure
The baseline mean IOP was 18.37 ± 4.76mmHg in the total cohort (Table 2). There was a significant change in mean IOP 
from baseline to final follow-up in all cohorts (total cohort p<0.001; OHT p=0.003; early POAG p<0.001; moderate 
POAG p=0.022; severe POAG p=0.015; Table 3). Mean IOPs from baseline through follow-up months 1, 3, 6 and 12 for 
all study cohorts are displayed in Figure 1.

There was a greater proportion of eyes with a baseline IOP >21mmHg in the OHT and early POAG groups than in the 
moderate and severe PAOG cohorts (p=0.014). The proportion of eyes with IOP >21mmHg decreased from baseline to 
final follow-up in all cohorts, except for the severe POAG cohort, which remained unchanged (Table 2).

Overall, 52.9% (n=81) of eyes achieved IOP success by final follow-up (Table 2). This was similar across all cohorts 
(p=0.604; Table 2). Multivariate analysis revealed a significant change in mean IOP from baseline to final follow-up in 
the total, early and moderate cohorts (p<0.001, p<0.001 and p=0.009 respectively; Supplementary Table 1). Significant 
predictors in the multivariate analysis were Caucasian ethnicity (p=0.044) and baseline IOP (p<0.001). Between study 
cohorts, there were no significant differences between baseline IOP, final IOP and change in IOP (p>0.05; Table 2 and 
Supplementary Table 2).

There was a significant relationship between baseline IOP and IOP reduction with treatment (Pearson’s correlation 
coefficient r=−0.46, p<0.001). Eyes with baseline IOP >21mmHg (n=36) experienced significantly greater IOP reduction 
(mean reduction of 24.81%) as compared to eyes with IOP ≤21mmHg (n=117; mean reduction of 11.71%, MD= 
−3.94mmHg, 95% CI=[−2.48, −5.40], p<0.001).

Visual Acuity
The baseline logMAR BCVA was 0.33 ± 0.44 (Snellen 20/43 ± 20/55) in the total cohort. All cohorts, with the exception 
of the OHT cohort, experienced a significant worsening in BCVA by final follow-up (Table 3). Multivariate analysis 
revealed a statistically significant change in BCVA from baseline to final follow-up in the total cohort (p<0.001), but not 
moderate or severe cohorts (p=0.174 and p=0.314, respectively; Table 3). Significant predictors were baseline BCVA 
(p<0.001) and laser power (p=0.036).

There was a significant relationship between baseline BCVA and change in BCVA with treatment (r=0.193, p<0.001). 
Eyes with baseline BCVA worse than 20/50 experienced significantly greater worsening in vision after treatment than 
eyes with a BCVA better than 20/50 (MD=0.413, 95% CI=[0.30, 0.53], p<0.001).

Nearly 20% of eyes (n=30) had baseline poor vision, defined as BCVA less than 20/40, due to a visually significant 
cataract (n=6) or concurrent retinal (n=11) or corneal pathologies (n=3). The proportion of eyes with poor vision 
increased by final follow-up in all POAG cohorts and remained unchanged in the OHT cohort (Table 3). Eyes (n=13) 
that developed poor vision following treatment were secondary to cataract progression (n=6), ocular surface disease 
(n=4), and persisting iritis (n=3).

LogMAR BCVA from baseline through follow-up months 1, 3, 6 and 12 for all study cohorts are displayed in 
Figure 2. Supplementary Table 2 highlights differences in baseline BCVA, final BCVA and change in BCVA from 
baseline to final follow-up between cohorts.

Topical Medications
At baseline, eyes in the total cohort used an average of 1.45 ± 1.01 topical glaucoma medications (Table 4). Commonly 
used medications were prostaglandin analogs (61.4%), fixed combination brimonidine and timolol (22.9%) and carbonic 
anhydrase inhibitors (14.4%).
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Table 2 Intraocular Pressure at Baseline and Final Follow-Up

Total OHT Early POAG Moderate POAG Severe POAG p-value

Baseline IOP 18.37 ± 4.76 [9–34] 18.91 ± 5.96 [11–33] 19.37 ± 4.91 [9–28] 18.31 ± 3.70 [10–29] 17.26 ± 4.59 [11–34] 0.169

> 21mmHg, n (%) 36 (23.5) 6 (27.3) 18 (39.1) 5 (14.3) 7 (14.0) 0.014*Ʃ

Final IOP 15.50 ± 5.52 [6–42] 14.95 ± 5.21 [9–28] 15.74 ± 4.33 [7–27] 16.00 ± 6.01 [7–30] 15.16 ± 6.33 [6–42] 0.857

> 21mmHg, n (%) 18 (11.8) 2 (9.1) 3 (6.5) 4 (11.4) 7 (14.0) 0.934Ʃ

Change in IOPα −2.88 ± 5.75, p<0.001***,  
95% CI= [−3.80, −1.96]

−3.96 ± 5.48, p=0.003**,  
95% CI=[−6.39, −1.52]

−3.63 ± 5.71, p<0.001***,  
95% CI=[−5.33, −1.93]

−2.31 ± 5.70, p=0.022*,  
95% CI= [−4.27, −0.36]

−2.45 ± 5.32, p=0.015*,  
95% CI= [−4.40, −0.50]

0.426

Percent change in IOP −12.54 ± 31.33% −14.17 ± 29.52% −18.74 ± 29.52% −11.74 ± 28.45% −9.26 ± 37.17% 0.884

IOP successβ, n (%) 81 (52.9) 13 (59.1) 27 (58.7) 16 (45.7) 25 (50.0) 0.604Ʃ

Notes: Mean ± standard deviation [range], unless otherwise stated. αUnivariate analysis. βSuccess was defined as an IOP reduction of ≥20% from baseline to final follow-up. Difference between cohorts determined by one-way ANOVA 
or ƩChi square test. *p<0.05, **p<0.005, ***p<0.001. 
Abbreviation: IOP, intraocular pressure.
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Table 3 Visual Acuity at Baseline and Final Follow-Up

Total OHT Early POAG Moderate POAG Severe POAG p-value

Baseline logMAR BCVA 0.33 ± 0.44 [0.00–2.7] 0.52 ± 0.81 [0.00–2.7] 0.19 ± 0.15 [0.00–0.60] 0.25 ± 0.26 [0.00–1.30] 0.42 ± 0.45 [0.00–2.3] 0.007*

> logMAR 0.398α, n (%) 30 (19.6) 5 (22.7) 4 (8.7) 5 (14.3) 16 (32.0) 0.028*Ʃ

Final logMAR BCVA 0.44 ± 0.56 [0.00–2.7] 0.48 ± 0.81 [0.00–2.7] 0.24 ± 0.21 [0.00–0.88] 0.39 ± 0.44 [0.00–1.80] 0.63 ± 0.67 [0.00–2.7] 0.006*

> logMAR 0.398α, n (%) 43 (28.1) 5 (22.7) 8 (17.4) 8 (22.9) 22 (44.0) 0.022*Ʃ

Change in BCVAβ 0.11 ± 0.33, p<0.001***,  

95% CI= [−0.06, 0.16]

−0.037 ± 0.15, p=0.277,  

95% CI= [−0.032, 0.105]

0.04 ± 0.18, p=0.102,  

95% CI= [−0.009, 0.096]

0.14 ± 0.32, p=0.016*,  

95% CI= [−0.25, −0.03]

0.21 ± 0.46, p=0.002**,  

95% CI= [−0.34, −0.08]

0.011*

Notes: Mean ± standard deviation [range], unless otherwise stated. αLogMAR >0.398 is equivalent to Snellen VA of 20/50 or worse. βUnivariate analysis. Difference between cohorts determined by one-way ANOVA or ƩChi square test. 
*p<0.05, **p<0.005, ***p<0.001. 
Abbreviation: BCVA, best corrected distance visual acuity.
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Figure 1 Mean intraocular pressure (IOP, mmHg) from baseline to 1, 3, 6 and 12-month follow-ups for all study cohorts. *Indicates a significant change in IOP from baseline 
(p<0.05) in univariate analysis.

Figure 2 Mean best corrected distance visual acuity (BCVA, logMAR) from baseline to 1, 3, 6 and 12-month follow-ups for all study cohorts. *Indicates a significant change in 
logMAR BCVA from baseline (p<0.05) in univariate analysis.
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Table 4 Medications at Baseline and Final Follow-Up

Total OHT Early POAG Moderate POAG Severe POAG p-value

Baseline topical medications 1.45 ± 1.01 [0–3] 1.73 ± 0.99 [0–3] 1.04 ± 0.89 [0–3] 1.49 ± 1.07 [0–3] 1.68 ± 0.98 [0–3] 0.007*

Alpha agonist, n (%) 11 (7.2) 3 (13.6) 1 (2.2) 1 (2.9) 6 (12.0)

Beta blocker, n (%) 8 (5.2) 4 (18.2) 3 (6.5) 0 (0.0) 1 (2.0)

Prostaglandin analog, n (%) 94 (61.4) 16 (72.7) 27 (58.7) 22 (62.9) 29 (58.0)

Pilocarpine, n (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Carbonic anhydrase inhibitor, n (%) 22 (14.4) 3 (13.6) 3 (6.5) 9 (25.7) 7 (14.0)

FC brimonidine and timolol, n (%) 35 (22.9) 5 (22.7) 8 (17.4) 11 (31.4) 11 (22.0)

FC brinzolamide and timolol, n (%) 16 (10.5) 2 (9.1) 4 (8.7) 2 (5.7) 8 (16.0)

FC brimonidine and brinzolamide, n (%) 14 (9.2) 3 (13.6) 1 (2.2) 2 (5.7) 8 (16.0)

FC dorzolamide and timolol, n (%) 6 (3.9) 0 (0.0) 1 (2.2) 1 (2.9) 4 (8.0)

FC travoprost and timolol, n (%) 13 (8.5) 2 (9.1) 0 (0.0) 4 (11.4) 7 (14.0)

FC latanoprost and timolol, n (%) 13 (8.5) 2 (9.1) 5 (10.9) 3 (8.6) 3 (6.0)

Final topical medications 1.39 ± 1.06 [0–4] 1.41 ± 1.10 [0–4] 1.28 ± 1.03 [0–3] 1.54 ± 1.04 [0–3] 1.36 ± 1.10 [0–4] 0.745

Change in topical medicationsα −0.07 ± 1.01, p=0.425, 

95% CI= [−0.10, 0.23]

−0.32 ± 0.84, p=0.090, 

95% CI= [−0.05, 0.69]

0.24 ± 1.06, p=0.132, 

95% CI= [−0.08, 0.55]

0.06 ± 0.91, p=0.711, 

95% CI= [−0.37, 0.25]

−0.32 ± 1.04, p=0.034*, 

95% CI= [−0.03, 0.615]

0.025*

Baseline topical medication drug classes 2.00 ± 1.45 [0–4] 2.18 ± 1.44 [0–4] 1.35 ± 1.29 [0–4] 2.06 ± 1.53 [0–4] 2.48 ± 1.36 [0–4] 0.001**

Final topical medication drug classes 1.97 ± 1.49 [0–4] 2.18 ± 1.68 [0–4] 1.74 ± 1.42 [0–4] 2.20 ± 1.37 [0–4] 1.92 ± 1.56 [0–4] 0.492

Change in drug classesα −0.03 ± 1.52, p=0.791, 

95% CI= [−0.21, 0.28]

0.00 ± 1.38, p=1.000, 

95% CI= [−0.61, 0.61]

0.39 ± 1.41, p=0.066, 

95% CI= [−0.03, 0.81]

0.14 ± 1.33, p=0.530, 

95% CI= [−0.60, 0.32]

−0.56 ± 1.69, p=0.023*, 

95% CI= [−0.08, 1.04]

0.017*

Baseline oral medications, n (%) 5 (3.3) 1 (4.5) 1 (2.2) 0 (0.0) 3 (6.0) 0.455Ʃ

Final oral medications, n (%) 6 (3.9) 0 (0.0) 0 (0.0) 3 (8.6) 3 (6.0) 0.149Ʃ

Notes: Mean ± standard deviation [range], unless otherwise stated. αUnivariate analysis. Difference between cohorts determined by one-way ANOVA or ƩChi square test. *p<0.05, **p<0.005, ***p<0.001. 
Abbreviation: FC=fixed combination.
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There was a reduction in the number of topical medications and topical drug classes in the total cohort from baseline 
to final follow-up (p=0.425 and p=0.791, respectively; Table 4). The severe POAG cohort experienced a significant 
reduction in both the number of topical medications and topical drug classes (p=0.034 and p=0.023, respectively), but 
lost this significance in multivariate analysis (p=0.316 and p=0.227, respectively; Supplementary Table 1). Significant 
predictors in the multivariate analysis were surgeon (p=0.004), baseline number of topical medications (p<0.001) and 
baseline number of topical drug classes (p<0.001). Eyes treated by D.Y. experienced a significantly greater reduction in 
the number and classes of topical glaucoma medications by final follow-up as compared to eyes treated by E.S.T.

Eyes that were administered a laser power >2000mW (n=91) experienced a greater reduction in number of topical 
medications and drug classes than eyes administered a laser power of ≤2000mW (n=62; MD=−0.229, 95% CI=[−0.46, 
0.007], p=0.057 and MD=−0.352, 95% CI=[−0.69, 0.02], p=0.039, respectively). Supplementary Table 2 highlights 
differences in the number of topical medications and topical drug classes between cohorts at baseline, final follow-up and 
change from baseline to final follow-up.

Prior Cataract Surgery
Our study does not include eyes with prior incisional glaucoma procedures, with the exception of cataract surgery. Changes in 
IOP and BCVA from baseline to final follow-up were not significantly different between pseudophakic (n=68) and phakic (n=85) 
eyes (pseudophakic=−2.71 ± 5.75mmHg; phakic=−3.01 ± 5.75mmHg; MD=−0.306mmHg, 95% CI=[−1.61, 1.00], p=0.644 and 
p=0.114, respectively). However, pseudophakic eyes experienced a reduction in the number of topical medications from baseline 
to final follow-up, whereas phakic eyes experienced an increase (pseudophakic=−0.37 ± 1.03, phakic=0.18 ± 0.93, MD=0.544, 
95% CI=[0.32, 0.77], p<0.001). This was similar for the change in topical drug classes from baseline to final follow-up 
(pseudophakic=−0.49 ± 1.62; phakic=0.33 ± 1.34; MD=0.815, 95% CI=[0.48, 1.15], p<0.001). Changes in medications were 
not related to baseline IOP differences between the two groups (p>0.05).

Laser Power
The average MPTSCPC laser power was 2143 ± 354mW [range 900–2500] in the total cohort (Table 1). Nearly 60% of 
eyes (n=91) were treated with a laser power >2000mW, with 29% of eyes (n=44) treated with a laser power of 2500mW. 
No significant associations were found between laser power and change in BCVA with treatment (r=0.036, p=0.528) or 
IOP reduction with treatment (r=−0.008, p=0.885).

Complications
By final follow-up, the most common complication was cataract progression, observed in 34.1% of phakic eyes (Table 5). 
Other complications included persistently elevated IOP (7.8%), symptomatic mydriasis (5.9%), hyphema (3.9%), and 
persistent iritis (2.0%). None of the eyes in the total cohort experienced any serious complications including corneal 
edema, cystoid macular edema, serous choroidal detachment, phthisis bulbi, sympathetic ophthalmia, vitreous hemor-
rhage, or persistent hypotony.

Retreatment and Surgical Escalation
Twenty-two (14.4%) eyes received an additional MPTSCPC treatment during the follow-up period, with one eye 
receiving two additional treatments (Table 5). The average time to retreatment was 125 ± 116 days. Retreatment offered 
an additional IOP reduction of 1.260 mmHg (p=0.344). Ten eyes (6.5%) required escalation to SLT. Eight eyes (5.2%) 
required escalation to an incisional glaucoma procedure which included Xen gel microstent (Allergan, Dublin, Ireland; 
n=6), iStent trabecular micro-bypass stent (Glaukos, San Clemente, CA; n=1), and CyPass supraciliary microstent 
(Novartis, Basel, Switzerland; n=1).
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Table 5 Complications, Repeat MPTSCPC Treatments and Further Glaucoma Procedures During Study Follow-Up

Total OHT Early POAG Moderate POAG Severe POAG

Adverse Event

Cataract progression, n (%) 29 (19.0)  

(34.1% of phakic eyes)

4 (18.2)  

(28.6% of phakic eyes)

4 (8.7)  

(14.3% of phakic eyes)

7 (20.0)  

(43.8% of phakic eyes)

14 (28.0)  

(51.9% of phakic eyes)

Corneal edema, n (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Cystoid macular edema, n (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Hyphema, n (%) 6 (3.9) 2 (9.1) 1 (2.2) 1 (2.9) 2 (4.0)

Ocular surface disease, n (%) 11 (7.2) 0 (0.0) 3 (0.0) 5 (0.0) 3 (0.0)

Persistently elevated IOP, n (%) 12 (7.8) 2 (9.1) 5 (10.9) 4 (11.4) 1 (0.5)

Persistent hypotony, n (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Persistent inflammation or iritis, n (%) 3 (2.0) 1 (4.5) 0 (0.0) 0 (0.0) 2 (4.0)

Phthisis bulbi, n (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Serous choroidal detachment, n (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Sympathetic ophthalmia, n (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Persistent mydriasis, n (%) 9 (5.9) 2 (9.1) 2 (4.3) 0 (0.0) 5 (10.0)

Vision loss, n (%) 13 (8.5) 0 (0.0) 4 (8.7) 3 (8.6) 6 (12.0)

Vitreous hemorrhage, n (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Repeat MPTSCPC treatments 22 (14.4) 1 (4.5) 7 (15.2) 7 (20.0) 7 (14.0)

Time to repeat laser (days) 125 ± 116 [29–461] 65 107 ± 34 [65–167] 188 ± 188 [45–461] 89 ± 60 [29–168]

Power of repeat procedure (mW) 2382 ± 353 [1800–2700] 2300 2329 ± 304 [1800–2600] 2329 ± 565 [1200–2800] 2500

Non-incisional glaucoma procedures, n (%) 10 (6.5) 2 (9.1) 2 (4.3) 2 (5.7) 4 (8.0)

Incisional glaucoma procedures, n (%) 8 (5.2) 0 (0.0) 1 (2.2) 3 (8.6) 4 (8.0)

Notes: Persistently elevated IOP was defined as IOP ≥25% from baseline for ≥2 consecutive visits or 3 months. Persistent hypotony was defined as IOP of ≤5mmHg for ≥2 consecutive visits or 3 months. Persistent inflammation was 
defined as anterior segment inflammation lasting for ≥3 months. Vision loss was defined as a decrease of ≥2 Snellen lines in BCVA from baseline, not attributable to a shift in refractive error as determined by pinhole VA or subjective 
autorefraction. Difference in the number of repeat MPTSCPC treatments across all cohorts (p=0.447).
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Discussion
Treatment Success and IOP Reduction
Our study investigated the safety and effectiveness of MPTSCPC treatment in non-incisional eyes with OHT and early, 
moderate, and severe POAG. Nearly 53% of the 153 eyes in our total cohort achieved an IOP reduction of 20% or more by 
final follow-up. The success rates were not significantly different across cohorts and are in keeping with the literature. The 
average success rate of MPTSCPC treatment in the literature, typically defined as a final IOP between 6 and 21 mmHg or 20– 
30% reduction from baseline, ranges between 26% and 96%, with a mean IOP percent reduction from baseline ranging 
between 27% and 51%.12–18,21,22 However, the literature is heterogeneous with respect to treatment parameters, patient 
demographics, follow-up durations and glaucoma types and severities, making it difficult to compare these endpoints between 
studies. Our rates of success and IOP reduction are most in keeping with Tong et al who achieved a mean IOP reduction of 
21.1% from a baseline IOP of 24.8 mmHg, and 45.5% treatment success in 55 eyes with POAG at 12 months.23

Our IOP reduction was modest, and likely due to a lower baseline IOP of 18.37 ± 4.76 mmHg. Only 23.5% of eyes in our 
total cohort had a baseline IOP >21 mmHg, which decreased to 11.8% at final follow-up. Eyes with a baseline IOP >21 mmHg 
experienced a greater IOP reduction than eyes with an IOP ≤21 mmHg (p<0.001). Our multivariate model further found that 
baseline IOP was a significant predictor in IOP reduction with treatment (p<0.001).

The majority of the studies on MPTSCPC have reported baseline mean IOPs above 21 mmHg, typically ranging from 21.9 
to 40.1 mmHg, with the exception of a few.12,20,24–27 Some studies have found that a greater baseline IOP was associated with 
a greater reduction in IOP.21,28 In our previous report, IOP stratification demonstrated a significantly greater mean IOP 
reduction at 12 months when baseline IOP was >21 mmHg as compared to ≤21 mmHg (30.5% vs 20.1%).20 On the other hand, 
Preda et al found that eyes with a baseline IOP <26 mmHg achieved the highest treatment success rate as compared to eyes 
with baseline IOP ≥26–30 mmHg, 31–49 mmHg and ≥50 mmHg.29 As in MPTSCPC, a greater IOP-lowering effect is seen in 
eyes with a higher baseline IOP treated with selective laser trabeculoplasty (SLT).30 Future studies on MPTSCPC treatment in 
normal tension glaucomatous eyes would be useful in confirming this assumption.

We did not find a dose–response relationship between MPTSCPC laser power and reduction in IOP in our total cohort 
(p=0.885). This may be a result of the small range of laser powers used and low baseline IOPs of included eyes. In our 
study, laser power ranged from 900 to 2500mW. The total energy (TE = duty cycle x dwell time x laser power) delivered 
was between 45.1J and 125.2J (mean 107.3J). Our findings contradict some of the literature, which suggests that higher 
laser power is associated with greater IOP reduction.10,23,25,31 In their 18-month prospective study, Marchand et al 
reported mean IOP reduction of 40.1% in eyes treated at 200.4J and 30.8% in eyes treated at 150.2J.31 Sarrafpour et al 
found mean IOP reduction of 57% at 2500mW and 30% at 2000mW.28 Tong et al also found greater IOP reduction with 
higher laser power in eyes with POAG.23 Balendiran et al observed a significantly greater IOP reduction at 3 and 
6-months follow-up in non-incisional eyes with POAG treated with a TE of 93.9J as compared to 78.25J.25

The effectiveness of MPTSCPC treatment is a function of three major treatment parameters including laser power, duration, 
and dwell time.10,32 Again, the literature is largely heterogeneous with regard to these treatment parameters. In our study, the 
dwell time and duration were the same for all eyes between both surgeons, but the laser power varied based on iris pigmentation, 
severity of glaucoma, baseline IOP, target IOP, and patient’s pain tolerance. A few studies extended the treatment duration for 
eyes with higher baseline IOPs.15,29,33,34 Williams et al used a “stop-and-go” application technique which is purported to have 
a lower thermal effect than the traditional back-and-forth sweeping technique.14,22 To date, there has been no standardization of 
MPTSCPC treatment parameters. Sanchez et al suggest that a balance of efficacy and safety is best achieved between 112 and 
150J.10 We recommend that future studies investigate the ideal parameters that balance effectiveness and safety.

Our multivariate regression model found that patient ethnicity, specifically Caucasian ethnicity, was a significant 
predictor of IOP reduction. We believe this association is a result of a higher laser power used in lightly pigmented eyes. 
Although we did not formally document iris colour or pigmentation levels in our patients, there was a tendency to select 
higher laser settings in less pigmented eyes as there is typically less uptake.

In our study, 14.4% of eyes were retreated (laser power 1800–2700mW, TE 45.1J–125.2J), which provided an 
additional 1.260mmHg of IOP reduction (p=0.344). Due to the variety of different glaucoma types, severities, and TE 
administered, the retreatment rates reported in the literature are highly variable, ranging between 0% and 46%.11,14,35 The 
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literature suggests that a lower TE is associated with higher rates of retreatment. Aquino et al and Tan et al used the same 
amount of TE (62.6J) and reported retreatment rates of 48% and 35%, respectively.11,36 Tong et al also used a similar TE 
but reported a much lower retreatment rate of 13% in their study of POAG eyes.23 The rates of retreatment were 
significantly lower in studies by Al Habash et al (5.6%, TE 165.2J) and Yelenskiy et al (8.6%, TE 111.6–148.8J), both of 
which used some of the highest energy settings reported in the literature.21,22 Our retreatment rate was most similar to 
Tong et al, although they used a higher TE on average.23 Notably, only one eye with OHT required retreatment, 
suggesting that a single MPTSCPC treatment may be sufficient to achieve IOP reduction in eyes with OHT.

Our study includes only eyes with OHT and POAG. Yelenskiy et al observed greater IOP reduction in eyes with 
POAG, while Souissi et al did not observe a significant difference between eyes with POAG and secondary 
glaucoma.22,34,37 Tekeli and Köse found no difference in treatment success and medications between POAG and 
pseudoexfoliation glaucoma, both of which, however, required fewer retreatments than other secondary glaucoma.16 

Wong et al found that eyes with POAG had a higher likelihood of success than neovascular glaucoma and other 
diagnoses.13 They hypothesized that in eyes with refractory, advanced glaucoma, prolonged inflammation or chronic 
fibrovascular changes might lead to the formation of a hydrophobic layer on the pars plana that may inhibit the effects of 
MPTSCPC.

To the best of our knowledge, our current and prior studies are the only ones in the literature to investigate the use of 
MPTSCPC in OHT.20 Overall, eyes with OHT achieved the highest mean IOP reduction as compared to the POAG 
cohorts (p=0.426). The retreatment rate was also lower in the OHT cohort as compared to the POAG cohorts (p=0.447). 
The rates of adverse events in the OHT cohort were similar or lower to the POAG cohorts. There was a near-significant 
reduction in the number of topical glaucoma medications in the OHT cohort (p=0.090); however, the number of drug 
classes remained unchanged (p=1.000). The OHT cohort did not experience any changes in BCVA (p=0.277), while all 
POAG cohorts experienced worsening in vision mostly due to cataract progression or ocular surface disease. Our findings 
suggest that MPTSCPC is safe and effective in treating OHT. Future studies with a larger sample of eyes with OHT could 
further investigate this assumption.

Our study is also the first in the literature to focus primarily on eyes without prior incisional glaucoma procedures. 
There is limited literature comparing the effectiveness of MPTSCPC treatment in eyes with and without prior incisional 
procedures. Garcia et al and Yelenskiy et al found that eyes with prior incisional procedures experienced a greater IOP 
reduction success, while de Crom et al found that although preoperative and postoperative IOPs were significantly lower 
in eyes with prior incisional procedures, there were no significant differences in the change in IOP with treatment 
between eyes with and without prior incisional procedures.22,33,34 Eyes with prior incisional procedures may respond 
more favourably to MPTSCPC treatment due to a pre-existing external aqueous outflow pathway.33 Regardless, our study 
findings suggest that MPTSCPC treatment is effective and safe in eyes without prior incisional procedures. MPTSCPC 
may play an important role in the management of IOP in patients for whom incisional procedures are contraindicated due 
to ocular or medical co-morbidities, in patients who refuse incisional procedures, and as a temporizing measure before 
definitive surgery.15

Medications
There was a significant reduction in the number of topical medications (p=0.034), and drug classes (p=0.023) in the 
severe POAG cohort; however, both these associations lost their significance in multivariate analysis adjusting for the 
baseline number of topical medications and drug classes (p=0.316 and p=0.227, respectively). The surgeon was found to 
be a significant predictor in the multivariate analysis, where eyes treated by D.Y. experienced a greater reduction in 
topical medications than eyes treated by E.S.T. This change was not associated with glaucoma severity or treatment 
response, rather surgeon practice preference. The other study cohorts did not experience a change in the number of 
topical medications and drug classes in both univariate and multivariate analyses. Only one person was started on oral 
acetazolamide during our study follow-up. Tong et al also did not experience a reduction in the number of topical 
medications and classes in eyes with POAG.23 The combined findings of our group and that of Tong et al suggest that 
MPTSCPC may be more effective as an adjunct to medication than a replacement.
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Vision Loss
Vision loss (worsening in vision by ≥2 Snellen lines) in the OHT group was attributable to persistent iritis in a patient 
with a history of iritis. In the mild and moderate POAG group, the most common cause of vision loss was ocular surface 
disease (OSD), followed by cataract progression. In the severe cohort, the most common cause of vision loss was cataract 
progression, followed by persistent iritis and OSD. Our rate of cataract progression was 34% in phakic eyes in the total 
cohort (or 19% of total eyes); however, only 4.6% of total eyes experienced vision loss secondary to cataract progression. 
Further, we did not find a significant difference in change in BCVA by final follow-up between pseudophakic and phakic 
eyes (p=0.114).

Our rate of vision loss (8.5%) is within the range reported in the literature (0–26.2%).12,17,35 In their study of eyes 
with good central vision (BCVA ≥20/60), Varikuti et al observed cataract progression in 40%, while 21% experienced 
vision loss of ≥2 Snellen lines.38 Similarly, in our total cohort, cataract progression developed in 40% of eyes and was the 
most common cause of vision loss. Varikuti et al identified prior glaucoma surgery as a significant factor for vision loss.38 

The rate of vision loss in CWTSCPC-treated eyes is reported to be up to 30.6% in eyes with good central vision (BCVA 
≥20/60).39 The rate of vision loss for tube shunts and trabeculectomy is reported to be up to 42% and 46%, respectively.40 

To date, an acceptable rate of vision loss for MPTSCPC or other glaucoma procedures has not been established. It is 
unclear whether cataract progression resulted from inflammation following treatment or whether these cataracts would 
have progressed irrespective of treatment. Although cataract progression is common after incisional glaucoma proce-
dures, there appears to be a considerable rate of cataract progression after MPTSCPC.40–42 We recommend counselling 
phakic patients with good visual potential of the increased risk for cataract progression.

Safety and Adverse Events
Only a few eyes (n=12, 7.8%) experienced persistently elevated IOP (≥25% from baseline) following treatment. This 
may be in part from a steroid response to the topical steroids administered after treatment.42 Of these, ten received an 
SLT, and eight (IOPs >28mmHg) were ultimately escalated to incisional procedures. Retreatment with MPTSCPC was 
only done if there was a response to the initial MPTSCPC treatment.

Importantly, we did not observe any serious adverse events typically associated with CWTSCPC, such as phthisis 
bulbi, sympathetic ophthalmia, serous choroidal detachments, persistent hypotony, vitreous hemorrhage, and corneal or 
macular edema. The literature suggests that serious complications may develop with higher MPTSCPC laser energy 
settings. In eyes with refractory glaucoma treated at a laser energy of 200J, Williams et al reported several complications 
including hypotony (8.8%), corneal edema (2%), prolonged anterior chamber reaction (26%), and phthisis bulbi (2%).14 

Emmanuel et al, using similarly high energy settings, reported postoperative inflammation at 3-month follow-up in 46% 
of eyes and vision loss in 26.2%. Our study used nearly half the energy on average (107J) and did not observe any serious 
complications. Sanchez et al have proposed that laser settings delivering a total energy between 112 and 150J are safe.10 

Energy levels exceeding 200J cause greater IOP reduction, but also more severe complications, while energy levels less 
than 100J are safe, but only cause mild, transient IOP reduction.10 Although standardization of key steps in MPTSCPC 
treatment should be established, titration of laser energy should be customized to each patient.

Although some studies in the literature have reported corneal complications following MPTSCPC including neuro-
trophic keratitis in patients with predisposing factors, we are the only group to highlight OSD as a potential 
complication.43 One of the most common causes of vision loss in our previous report was OSD.20 In our present 
study, OSD was responsible for vision loss in the POAG cohorts. Radhakrishnan et al reported persistent superficial 
punctate keratitis (SPK) following MPTSCPC.44 They hypothesized that MPTSCPC may cause mechanical damage to 
the perilimbal corneal plexus and that persistent SPK observed were the earliest stage of neurotrophic keratitis 
characterized by punctate keratopathy without an epithelial defect.44 In our study, none of the eyes developed neuro-
trophic keratitis. Unfortunately, the presence and extent of OSD were not reported at baseline in our study, making it 
difficult to ascertain a causal relationship between MPTSCPC treatment and OSD. In an international review, the 
prevalence of OSD in glaucoma patients was found to range between 40% and 59%.45 The cumulative effect of 
preservatives and excipients in topical glaucoma medications can alter underlying cellular structures causing tear film 
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abnormalities and loss in homeostasis of the ocular surface.45 We recommend counselling patients about the possibility of 
developing OSD or experiencing worsening symptoms following MPTSCPC treatment.

Symptomatic mydriasis, observed in 5.9% of eyes, was bothersome to some patients, but not contributory to vision 
loss. Studies on both CWTSCPC and MPTSCPC have reported symptomatic mydriasis, often persisting indefinitely.46–48 

Radhakrishnan et al reported mydriasis in nearly two-thirds of eyes following MPTSCPC treatment by final follow-up, 
which was associated with a decrease in VA in nearly half.44 They found Asian race, primary open-angle glaucoma, and 
phakic status to be associated with mydriasis.44 Although the 3 and 6 o’clock positions at the limbus were to be avoided 
during MPTSCPC treatment, we speculate that mydriasis resulted from damage to the terminal branches of the short 
posterior ciliary nerves from the continuous sweeping motion of the laser probe during treatment.6 We believe it is 
prudent to counsel patients about this potential complication.

Limitations
The retrospective nature, small cohort sizes and relatively short follow-up period of our study limit the generalizability of 
our findings. Most of our patients were Caucasian, with possibly less pigmented eyes, which may limit the applicability 
of our findings to more pigmented eyes.

Conclusion
MPTSCPC appears to be a safe and effective treatment for non-incisional eyes with OHT and all severities of POAG. We 
found a modest, yet stable IOP lowering effect, and a similar medication burden by final follow-up. This supports the role 
of MPTSCPC as a potential adjunct to medical therapy in non-incisional eyes. There was some worsening in BCVA, 
which was mostly attributable to cataract progression and ocular surface disease.
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