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The content and format of this course is presented 
without commercial bias and does not claim superiority 
of any commercial product or service.

Course Overview

- Review of recent literature with emphasis on anterior 
segment laser surgery

- Relevant studies, results, and conclusions will be 
presented

SLT

IRIS Registry Analysis (2021)

- “Responders”: At least 20% IOP reduction 
after 8 weeks

- “Nonresponders”: Less than 20% IOP 
reduction after 8 weeks

IRIS Registry Analysis (2021)

- High baseline IOP predicts response
- Angle recession, uveitis, aphakia decrease 

response

IRIS Registry Analysis (2021)

- Overall response rate 37%
- Among baseline IOP over 24mmHg: 69% 

response rate
- Mean baseline IOP 19.1mmHg
- These providers are offering SLT with low IOP, 

despite evidence that SLT is most effective with high 
IOP



IRIS Registry Analysis (2021)

- Nonresponders with at least 1 medication at 
baseline: 76% had fewer medications after 
SLT

- Basically replaces medications in this case

- The major baseline factor associated with 
SLT success was pre-SLT IOP
- At low IOP, resistance to outflow may be affected by 

non-TM pathway including Schlemm's canal and 
episcleral venous pressure

- No association between concurrent 
glaucoma medication use and treatment 
success
- Includes PGA use

- “Our study is strongly powered for examining 
this association and suggests that SLT is a 
reasonable treatment option even in patients 
already using drops"

- Retrospective case series
- 835 eyes

- 88% at 12 months, 70% at 24 months, 54% at 36 months

- 55% of patients in this series had good IOP control with 
medication; SLT was performed to reduce or eliminate 
eyedrops

- Multivariable model demonstrated higher probability of 
treatment success with heavier TM pigmentation
- Controversial topic with mixed reports in the literature

- Those treated with steroids postoperatively had better 
outcomes
-



- Literature review to look for relationship between SLT 
energy and efficacy
- SLT procedures vary widely between clinicians
- How do we determine the optimal energy setting?

- Findings
- No indication that higher or lower energy leads to 

greater or less IOP reduction
- “All reported single pulse energies as well as total 

energy applied to TM lead to similar IOP reduction 
- There were indications that treating the full 360° could 

yield better outcomes than partial treatments
- They speculate that there may be a threshold energy 

level of response (yet to be determined), above which 
IOP is reduced



iCare study: Conclusions

- Significant IOP reduction at 1 week
- Reduction in IOP fluctuation

- Does monocular SLT affect pressure in the fellow eye? 
How much and how long does it last?

- Retrospective chart review
- N=85
- Excluded patients with previous surgery or laser in 

either eye

- Results: fellow eyes had a statistically significant decrease 
from baseline IOP for 4-9 months

- How do they explain the consensual response?
- Systemic production of prostaglandins

-

- Analyzed Medicare claims data
- From 2015 to 2018, overall utilization of SLT decreased
- During that time, optometry performed a higher 

percentage of SLT in Kentucky, Louisiana, and Oklahoma



- Looked at patients requiring retreatment 
within 18 months

- Retreatment triggered by failure to hit 
individualized target IOP and/or disease 
progression

- 115 eyes met these criteria

LiGHT retreatment data

-

LiGHT repeat SLT data

- “After repeat SLT, the cumulative effect of 
initial and repeat SLT may provide an 
equivalent and possibly longer duration of 
clinical benefit than after initial SLT alone.”

- “Repeat SLT is safe, with minimal 
laser-related side effects seen during the 
LiGHT trial.”

LiGHT repeat SLT: Conclusions

- “As ‘magic dwells in each beginning’, new 
procedures might detract from the 
effectiveness and safety of methods like 
SLT, which then become neglected.”

- They advocate SLT first, followed by MIGS 
as needed

SLT Learning Curve

● Residents vs “less experienced specialists” 
vs “senior specialists”

● Residents = attendings
● Residents & specialists < senior specialists
● Senior specialists: More spots, more energy, 

more success
○ No mention of complications

● Conclusion: “The data would suggest that 
experience is not the deciding factor in terms 
of outcome and IOP reduction.”

SLT Learning Curve



- Better outcomes with trainees compared to 
their consultants

- They assume the more difficult cases were 
done by consultants

- “Certainly, our data do not suggest an 
increased chance of success with more 
experienced laser operators"

- No difference in outcomes:
- Glaucoma specialists, nonglaucoma anterior 

segment surgens, and “others” 
- Varying number of LTP performed in the 12 months 

preceding the study
- “Technical demands of LTP are modest.”

“Selective laser trabeculoplasty is an effective 
and easy-to-perform physical treatment of 
advanced open-angle glaucoma with a 
satisfactory safety profile. It overcomes poor 
adhesion problems. Our results need to be 
extended to assess long-term success.”



- Case report of a 65-year-old woman 
complaining of severe vision loss after a 
failed capsulotomy one week prior

- She was informed that the laser procedure 
could not be performed in her left eye 
because of “laser focusing problems”

- “Severe macular injuries after inadvertent 
attempts to use and SLT laser beam to 
perform capsulotomy"

What happened?

- “Administrative controls were absent or 
ignored. Laser safety officials at any facility 
with a capsulotomy- SLT laser system 
should be aware of its potential misuse”

- “Engineering controls to prevent improper 
laser mode selection were also inadequate"

Who is to blame?

- 85 yr old woman with POAG 
- Routine SLT (95 total mJ 360)



- HM vision
- IOP 32mmHg
- Epithelial defect
- Unremarkable uveitis w/u
- A/c paracentesis negative for herpes

Day 6 Post SLT

● Annual low-power SLT for OHTN
○ 2014 ARVO paper
○ 0.4mJ; 40-50 spots over 360 degrees
○ Repeated yearly, regardless of IOP level
○ Followed 3-10 years
○ Mean treated IOP similar to traditional SLT
○ Fewer patients needed medications to control IOP 

vs traditional SLT

Novel SLT approaches

● 2018 Review:
○ Shorter time interval between the initial and 

repeat SLT can result in higher success rates 
because of ongoing action of initial SLT 
application

Novel SLT approaches

● Trans-scleral approach (Direct SLT)
○ 2014 ARVO paper
○ SLT applied to sclera overlying TM
○ IOP reduction equivalent to traditional SLT

Novel SLT approaches

- 15 eyes IOP >21mmHg
- OAG, OHTN, PXG 
- 1mJ for 100 shots versus 1.4mJ for 120 

shots

Direct SLT Goldenfeld et. al (2021) Direct SLT Goldenfeld et. al (2021)



● EAGLE Device (External Automatic 
GLaucoma LasEr)
○ Automated device being investigated
○ 100 spots simultaneously
○ 1 second treatment time
○ No gonio lens

Direct SLT

- Purpose: first-line treatment of glaucoma is currently 
limited by nonadherence to topical medication and by lack 
of access to SLT

- Evaluator masked, randomized, controlled, non-inferiority 
study

- 13 sites in the UK, Italy, Israel, and the Republic of 
Georgia

- Patients randomized to direct SLT (DSLT) or SLT
- Results are expected by end of 2022

- “Given the efficacy of SLT, we considered ways to 
simplify the procedure. We achieved this goal by 
irradiating the TM through the limbus."

- “It is possible that a simpler SLT would make 
general ophthalmologists and other trained allied 
health professionals more inclined to use it”

- “Optometrists and glaucoma nurses are likely to 
provide eyecare in the years ahead"

Direct SLT- What’s the point?

● Computer-guided treatment algorithm
● Spots are placed without overlap or gaps
● 100um spot size; 3 rows
● 400mJ/mm (PSLT) vs 9mJ/mm (SLT)

Pattern SLT (PSLT)

- Success = 20% reduction in IOP
- SLT 25% success
- PSLT 15% success

- “PSLT is similar in safety and not superior in 
efficacy compared to SLT”

- Delivers small, repetitive micropulses rather 
than one continuous pulse
- Cooling periods between micropulses reduces tissue 

damage
- Does not destroy pigmented cells
- Less pain during and after procedure

Micropulse laser trabeculoplasty 
(MLT)



Iridotomy

Laser peripheral iridotomy (LPI)

● How likely is this patient to develop glaucoma?
● How do we predict whether she will progress?
● How effective is LPI?
● What do we do if LPI fails?

How are we doing?

Conclusions

- “Lower rate of narrow angle detection in patients who are 
only followed by optometrists has important clinical 
implications”

- “Evaluation by ophthalmologists may benefit patients who 
are at increased risk of PACG”

- “These differences raise concerns regarding recently 
increased scope of practice for optometrists in some US 
states”



- N = 480 patients
- Age 50 and up
- Participants were asymptomatic PACS = At least 2 

quadrants of appositional angle closure on gonioscopy
- 93% Chinese
- 76% women

- Iridotomy in one randomly selected eye
- Fellow eye was control
- Followed yearly for five years

Main outcome measure: development of primary angle 
closure, primary angle closure glaucoma, or acute angle 
closure over five years

Singapore study results

- Treated eyes: 24 with progression
- Untreated eyes: 45 with progression

(Statistically significant difference)

- Number needed to treat: 22 eyes

Singapore study conclusion

- “In patients with bilateral asymptomatic PACS, eyes that 
underwent prophylactic LPI reached significantly fewer 
end points compared with control eyes over 5 years. 
However, the overall incidence of PAC or PACG was low.”

AAO Commentary

- Is LPI overused for PACS?
- 50,000/yr in US
- 28 million cases of PACS in China alone

AAO Commentary

- Points out that ZAP and ANA-LIS both support 
observation of PACS without LPI

- However, in both trials, high-risk PACS patients were 
excluded
- Therefore the reported conversion rates may be 

artificially low
- Perhaps these trials oversimplify the issue?

AAO Commentary

- “The management of PACS is evolving as we gain a better 
understanding of the natural history of this condition.“



- Purpose: To implement recent evidence from EAGLE, 
LiGHT, and ZAP trials to modify NHS (UK) practice 
guidelines
- “The huge backlog for routine care makes it vital that 

clinical capacity be used for maximum benefit.”
- EAGLE: PACG or PAC and IOP > 30 should receive lens 

extraction 
- LiGHT: SLT works and is cost-effective
- ZAP: Minimal progression from PACS, treated or 

untreated.

- “Not a final definitive policy for PACG management in the 
UK, but an important stage in its evolution”

- “Prophylactic LPI should only be offered to those 
individuals at highest risk"

- 128 PAC patients received LPI in China
- Looked at conversion from PAC to PACG more than 5 

years after LPI

Conclusions

- 25% of PAC eyes converted to PACG during mean 
follow-up of 6.6 years

- Difficulty applying this to different ethnicities



“Ten years ago, performing clear lens phacoemulsification in eyes with angle 
closure would probably have been considered
unethical. With the scientific evidence that has been built over the past decade, 
it is evident that clear lens extraction is beneficial in eyes with PAC and PACG”

Conclusion

●
●

●

Iridotomy and Headaches

● Authors didn’t necessarily link these headaches to angle 
closure attacks

● Postulated a link to migraine-like headaches, possibly 
mediated by activity of iris and/or ciliary body muscles



- Analyzed 889 eyes from ZAP study for cataract 
progression following iridotomy

- Accelerated cataract development has long been included 
on the list of risks of iridotomy

- What is the actual risk?

- After six years, no statistically significant different in 
cataract development in treated versus untreated eyes

- Conclusion: prophylactic YAG iridotomy does not increase 
the risk of developing clinically meaningful cataract 
worsening over time

- Authors searched five electronic databases for 
randomized controlled trials

- Five RCTs involving 2364 eyes were reviewed
- Result: Moderate certainty evidence shows no difference 

between superior and horizontal placement. Low certainty 
evidence demonstrated conflicting results.

- Conclusion: more high-certainty trials are needed

- Performed Google searches for "peripheral iridotomy" and 
"trabeculectomy"

- Graded the first 50 results for each using JAMA 
assessment tools for information quality

- Only 22% of websites for iridotomy and 34% of websites 
for trabeculectomy were rated as high quality

- Conclusion: information found online for common 
ophthalmic procedures is of variable and poor quality. 
Patients may be receiving misinformation online. 

YAG Capsulotomy



- Utilized IRIS registry data to determine incidence of PCO 
diagnosis following cataract surgery

- 90,000 eyes had cataract surgery in the registry

- Result: 28% had diagnosis of PCO within one year of 
cataract surgery
- 10% underwent YAG capsulotomy

- Chart review from Finland
- Over 17,000 eyes
- 83 RDs (0.11% per year)
- Risk factors for RD: Age, male gender, Low 

IOL Power
- Conclusion: “Real world evidence suggests 

that Nd:YAG capsulotomy does not increase 
the risk for PRD” 

- Purpose: does YAG Capsulotomy cause a refractive shift?
- Meta-analysis of 18 studies including 805 eyes
- Conclusion: no significant change in spherical error, 

cylinder error, or anterior chamber depth

- Compared visual acuity outcomes and need for repeat 
procedure

- Retrospective case series of over 6000 eyes
- 2100 performed by ANP
- ANP Training

- Laser course
- Observation
- 40 supervised cases



ANP YAG Safety and Efficacy

- No difference in visual outcomes
- ANPs had fewer cases requiring repeat YPC
- No difference in complication rates

- "After firing several shots with the YAG laser, the 
ophthalmologist realized that the patient was phakic, and 
her dense posterior subcapsular cataract had been 
mistaken for PCO."

- Patient underwent cataract surgery and vitrectomy for 
prolapsed lens fragments

- Conclusion: “Preventable errors such as performing YAG 
capsulotomy in a phakic eye are unacceptable. 
Preoperative timeouts should be considered an essential 
component of any procedure and performed with 
diligence.”



Octagonal approach

- Goal is to combine benefits of both                 cruciate and 
circular techniques

Conclusion: "YAG capsulotomy should be... carried out with 
precision and without time pressure. The results of this study 
should draw attention to the topic and be the start for larger 
follow-up studies."

- Chart review of over 1400 eyes at University Florida
- No significant change in mean IOP at 30 minutes or one 

week
- Most patients received prophylactic brimonidine

- Glaucoma was not considered a risk factor for rise in IOP
- YAG does not seem to increase the risk of retinal tear or 

retinal detachment



- "In this Covid-19 era, when all practitioners aim to 
decrease in person visits, small changes on a large scale 
can make an impact. If validated, our results bring into 
question the necessity of postop visits after YAG."

Myopia

- 336 preschool children age 3 to 7 were examined. 
Parental questionnaires were collected.

- Longer time spent on near work, including doing 
homework, reading books and drawing, and on digital 
devices were associated with more myopia

- Based on data from Myopia Investigation Study
- Over 10k Taiwanese myopic children aged 9 to 11 

years, examined every 6 months for 2 years
- Protective factors against myopia presence and 

progression

- Protective factors against myopia presence and 
progression
- Near working distance > 30cm
- Discontinuing or pausing near work every 30 

minutes
- More outdoor activity during recess



- 33 articles in systematic review and 11 in meta-analysis
- Smart device screen time alone or in combination with 

computer use was significantly associated with myopia
- Limitations: studies did not include reliable measures of 

screen time, many did not adjust for confounders in the 
analysis

- Conclusion: smart device exposure might be associated 
with an increased risk of myopia

- A Taiwanese preschool district increased outdoor activities
- 24,000 kindergartners age 5 and 6, followed between 

2014 and 2020
- Two hours outdoors per day, ensuring good classroom 

lighting, avoiding prolonged near work activities

- Prevalence of myopia decreased after implementing the 
program

- Retrospective observational study looking at 300 
randomly selected patients from three practices in 
Barcelona
- 66% adults

- Discontinuation rate within first year
- 33% of adults
- 17% of children



- Original study period was two years
- 128 children
- Original study was randomized to DIMS or SV specs for 2 

years
- For the third year, SV group was switched to DIMS

- Conclusion: "Further monitoring is required to ascertain 
the treatment effect over a longer period. We also plan to 
follow up on those children who discontinued wearing the 
DIMS lenses to determine if rebound occurs."

- 264 Chinese children age 8 to 13
- Refractive error -1.00 to -5.00
- 12 months of follow up
- Desktop light therapy 650 nm wavelength, 1600 lux
- Three minute sessions twice daily, five days per week
- OCT scans to monitor for structural side effects (none 

noted)



- Slowed axial elongation by 69%
- Slowed myopic progression by 77%
- Axial length decreased in 22% of participants!

- Hypothesized mechanism: 
- Recent evidence suggests scleral hypoxia may 

promote scleral remodeling and myopia development
- Red light treatment might increase blood flow and 

metabolism of the fundus, thus decreasing scleral 
hypoxia

- Authors call for further research with double masking and 
placebo control

- Need to understand long-term efficacy and safety, 
rebound effects, optimal treatment strategies, and 
potential underlying mechanisms

- - 294 children age 7 to 11
- Ohio State and University of Houston 
- Followed for three years
- Medium or high add center distance multifocal soft 

contacts

- Multifocal contact lenses slow myopia progression in a 
dose-dependent fashion
- High add is best

Contact Lenses



- No significant difference in the frequency of complications 
between multipurpose solution and hydrogen peroxide

- Hydrogen peroxide users were less likely to report 
discomfort

- 210 pre-presbyopic patients
- Prior use of UV-blocking CLs vs minimal UV-blocking CLs 

for past five years or more

- Accommodative response was higher, and 
accommodative latency was shorter, in the group who had 
warned UV-blocking lenses
- Accommodative response was not statistically 

significant; accommodative latency was statistically 
significant

- Conclusion: UV protection may delay the onset of 
presbyopia

- Prospective consecutive case series
- 12 eyes with infectious keratitis



- Scleral lens filled with 0.5% moxifloxacin
- Replaced q24 hours until epithelialization was complete 

(or if culture report demonstrated a microorganism 
resistant to moxifloxacin)

- All infections resolved favorably at the final follow-up
- No complications or side effects were observed
- Patients reported good comfort

Dry Eye

- 160 children 
- Looked at screen time, diet, outdoor activities, age, 

gender, race, refractive error, BMI
- Severe meibomian gland atrophy noted in 19.7% of lower 

eyelids!

- Significant risk factors: High BMI, unhealthy diet, 
decreased outdoor activity

- No association with screen time!

- 30 newly diagnosed obsessive compulsive disorder 
patients were compared to 30 healthy controls

- Comprehensive dry eye workup showed significantly more 
dry eye signs in OCD group (corneal staining, conjunctival 
staining, Schirmer score, TBUT)

- OCD group was not using psychiatric drugs or dry eye 
therapy

- OCD appears to be an independent risk factor for dry eye 
disease 



- Smokers and individuals with a high BMI showed 
significantly lower lipid layer grades and tear meniscus 
height scores compared to a control group

- Population-based study of 77,000 subjects in a Dutch 
database

- Alcohol significantly increased the risk of symptomatic dry 
eye in females but not males

- Authors theorized that differences in sex hormones may 
be responsible for the difference

- Aerobic exercise increased Schirmer test scores, 
decreased the level of inflammatory markers in tears, 
improved tear breakup time, improved the number of 
complete blinks, and decreased incomplete blinks.
- (30 minutes after AE)

- Web-based patient survey of 2600 patients
- Many did not understand that drops should be used on a 

scheduled basis
- 60% only used drops when subjective symptoms became 

apparent

Nutrition



- Goal is to summarize all available evidence on the 
association between nutrition and the development or 
progression of AMD

- Protective effects against progression of early to late 
AMD:
- B-carotene, lutein, zeaxanthin, copper, folate, 

magnesium, vitamin A, niacin, vitamin B6, vitamin C, 
DHA, EPA

- Mediterranean diet, vegetables, whole grains, nuts

- Searched for AREDS2 on Amazon and Google shopping
- Analyzed top 30 results
- 31% did not adhere to AREDS2 formula 
- Products that deviated from AREDS2 formula were 26% 

more expensive than those that did not

- Prospective cohort study, 6000 participants in China
- Participants 40 years and older without cataracts at 

recruitment were followed
- Claims data was used to track Cataract diagnoses

- Vegetarians had higher intakes of soy, vegetables, nuts, 
whole grains, fiber, vitamin C, folate, and vitamin A

- Vegetarian diet was associated with a 20% reduced risk of 
cataracts
- After adjusting for sex, education, smoking, alcohol, 

physical activities, hypertension, diabetes, 
hyperlipidemia, steroid use, and BMI

- Association was more pronounced among individuals with 
BMI > 24

Retina



- Subretinal drusenoid deposits (SDDs) are located above 
the RPE

- SDD correlated significantly with lower serum HDL, CVD, 
and stroke

- Artificial intelligence model processes fundus photos to 
determine a "retinal age"

- Determined actual age within an average of 3.5 years
- If retinal age overestimated biological age the patient had 

an increased mortality risk

Odds and Ends

- Meta-analysis of 40 studies, 48M subjects
- Individuals with visual impairment are approximately twice 

as likely to have cognitive impairment vs individuals 
without visual impairment
- Interestingly, other literature suggests that sensory 

impairments including hearing and olfactory deficits 
are risk factors of cognitive impairment

- What is the link?
- A loss of visual sensory information may lead to 

cortical atrophy
- Impaired visual input may result in errors in perceptual 

processing, with later decline in cognitive performance
- Decreased interaction may lead to social isolation and 

restricted participation in mentally stimulating activities
- Certain pathologies (AMD, glaucoma) may share 

pathophysiologic processes with dementia



- No evidence for reduction in visual fatigue symptoms with 
blue blocking glasses

- Improvement in dry eye symptoms with omega-3 
supplements

- Remember contrast sensitivity!
- Some patients maintain good BCVA but reduced contrast 

sensitivity
- Testing contrast sensitivity may better identify visual 

impairment in Fuchs' endothelial corneal dystrophy

- Over minus spectacle wear improved distance exotropia 
control after 12 months

- However, over minus was associated with an increased 
myopic shift

- Like we all learned in school….. Don't overminus!

Thank you!

mcnulty.aaron@gmail.com


