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Microinvasive 
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Peripheral Laser 
Iridotomy (LPI)



SELECTIVE LASER TRABECULOPLASTY



LASER TRABECULOPLASTY: PAST & PRESENT

SLT involves the application of 
a low energy, Q-switched, 

frequency-doubled Nd:YAG 
laser (532nm) to the TM

Image courtesy of Ellex Inc

Effect of 
ALT on the TM

Effect of 
SLT on the TM

PMID 11297496



SELECTIVE LASER TRABECULOPLASTY

SLT lowers IOP by ≥20% in 
60%-95% of eyes at 1yr



SELECTIVE LASER TRABECULOPLASTY

Change in IOP following SLT
SLT produces a rapid and sustained lowering of IOP
Median medication-free survival time for initial SLT 

was 85.4 months (7yrs) in both eyes

PMID: 34153267



SELECTIVE LASER TRABECULOPLASTY

Predictors of SLT Success 
(≥20% ↓IOP)

Greater 
IOP

Angle 
Pigment

Source: PMID 32672601, 31028768, 31444008



SELECTIVE LASER TRABECULOPLASTY

Lower Baseline IOP Decreases 
SLT Effectiveness

PMID 38964719
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SELECTIVE LASER TRABECULOPLASTY

Safety Issues Associated with SLT

Pain Inflammation IOP Spike

Treatment 
Failure

Loss to 
follow-up

Source: PMID 29303146, 32005561



SELECTIVE LASER TRABECULOPLASTY

PMID 37855977

Topical medications traditionally have been first-line in the 
glaucoma treatment paradigm. However, their usage is limited by 
a host of widespread and impactful downsides, including 
nonadherence, side effects, inconsistent circadian IOP control, 
complex dosing regimens, difficulty with self-administration, costs, 
and decreased quality of life.



SELECTIVE LASER TRABECULOPLASTY

LiGHT Study – SLT as first-line therapy

MEDS FIRST LASER FIRST

Visits @ Target IOP 91.3% 93.0% P = 0.04

Progression (all) 36 (5.8%) 23 (3.8%) P = 0.05

Cataract Extraction 25 (4%) 13 (2.1%) P = 0.05

Trabeculectomy 11 (1.8%) 0 P = 0.001

Treatment Escalations 348 299

“Laser-first gave drop-free disease control at stringent 
target IOPs, lower trabeculectomy rates, less glaucoma 
progression, and lower cost in ¾ of patients at 3 years”

Source: PMID 30862377



SELECTIVE LASER TRABECULOPLASTY

“Direct” Selective Laser 
Trabeculoplasty

Source: PMID 32637231
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SELECTIVE LASER TRABECULOPLASTY



SELECTIVE LASER TRABECULOPLASTY

“Clarifying the Optimal Application of SLT Therapy”

• 100 spots over 360° delivered at 0.3-0.4mJ per spot

• Procedure is repeated q 12 mos if IOP is controlled

“[Can we] preserve TM cells and maintain TM health 
rather than await glaucomatous TM reimpairment 
before rescuing impaired TM cells [with SLT]?”

Source: PMID 33428350



SELECTIVE LASER TRABECULOPLASTY

PMID 31544039

Low-energy SLT is safe and effective for POAG patients 
during a 2-year follow-up. Younger POAG patients may 
obtain better results after low-energy SLT treatment.



SELECTIVE LASER TRABECULOPLASTY

KEY POINTS
• Consider first-line SLT rather than 

drops for POAG 

• Greater effectiveness with higher 
baseline IOP and greater TM pigment 

• Educate patients that this is not 
a cure and the effect will wear 
off eventually



MICROINVASIVE GLAUCOMA SURGERY 

(MIGS)



MICROINVASIVE GLAUCOMA SURGERY

• A group of surgical treatments that 
utilize an ab-interno approach 

• For mild to moderate glaucoma 

• Performed with or without cataract 
surgery 

• Often includes the use of an implant

Trade-off between safety and efficacy

• MIGS: High safety, low efficacy

• Trabs/Tubes: High efficacy, low safety



MICROINVASIVE GLAUCOMA SURGERY

Pros
• Minimally traumatic surgery, especially 

when performed during cataract sx
• Good short-term safety profile
• Reduced medication burden

Cons
• Invasive surgical procedure
• Low-Moderate IOP reduction
• Little long-term experience
• Relative merit of various procedures 

untested



MICROINVASIVE GLAUCOMA SURGERY



Source: 
PMID  32672638



MICROINVASIVE GLAUCOMA SURGERY

TM Bypass Suprachoroidal 
drainage

Bleb Forming
MIGS
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MICROINVASIVE GLAUCOMA SURGERY

iStent

• TM bypass device

• First approved in 2012 to be implanted 
during cataract surgery

• Second generation (iStent Inject) in 2016

• Preferred placement location unclear

• Optimal number of devices implanted 
unclear, but many surgeons place 2/eye



MICROINVASIVE GLAUCOMA SURGERY

Kahook Dual Blade

• TM excision procedure

• FDA approved in 2015

• “Unroof” Schlemm’s canal

• More complete removal of TM than other 
procedures

• Standalone or during cataract surgery



MICROINVASIVE GLAUCOMA SURGERY

Ab-interno Canaloplasty

• Schlemm’s canal dilation procedure

• FDA approved in 2008 as a stand alone 
procedure

• Inject viscoelastic into Schlemm’s canal 
using a catheter



MICROINVASIVE GLAUCOMA SURGERY



MICROINVASIVE GLAUCOMA SURGERY

Cypass

• Suprachoroidal drainage device

• FDA approved in 2016 to be implanted 
during cataract surgery

• Withdrawn from market in 2018 due to  
high rates of corneal endothelial cell loss



MICROINVASIVE GLAUCOMA SURGERY

Xen Gel Stent

• Bleb-forming device

• FDA approved in 2016. 

• Stent bypasses TM and Schlemm’s canal to 
drain subconjunctivally forming a bleb



Explosive growth of MIGS procedures performed in USA 

Source: PMID  32598949, 33831643

400% increase in the number 
of MIGs procedures

>75% are performed by 
non-glaucoma specialists



Source: PIDM   33831643

“[iStent procedures] 
accounted for almost half 
(43.7%) of all glaucoma 
surgeries in the United 
States.”

75% are performed by 
general ophthalmologists.

Source: PMID 34311672

“Given the poorly understood long term safety and effectiveness of 
MIGS, and with substantially increasing use of MIGS procedures in 
recent years, future studies comparing their safety and effectiveness 
vs standard interventions… is needed.”





MICROINVASIVE GLAUCOMA SURGERY

“Only few studies compare different 
MIGS techniques and even fewer assess 
MIGS against criterion standard 
treatments.” (2020)

Source: PMID 32501895

2019



MICROINVASIVE GLAUCOMA SURGERY

Cataract Surgery and IOP in 
Glaucoma

OHTS (2012): Mean decrease in IOP of 
17%, with 40% of eyes experiencing at 
least a 20% decrease.

– Lowest tertile IOP: 11% decrease

– Highest tertile IOP: 23% decrease 

AAO meta-analysis (2015): Mean 13% 
reduction at 1 year in patients with 
medically controlled POAG

Source: PMID 22608478, 25943711



MICROINVASIVE GLAUCOMA SURGERY

Cataract Surgery vs iStent

Samuelson (2019)
• RCT of cataract surgery with/without 

iStent Inject
• Mild-moderate POAG (n = 505 eyes)
• Unmedicated IOP at 24 months
• ≥20% reduction from baseline

– iStent Inject: 76%, Control: 62%

• Mean change from baseline
– iStent Inject: 7.0 ±4.0 mmHg, Control: 

5.4 ±3.7 mmHg

Source: PMID 30880108



MICROINVASIVE GLAUCOMA SURGERY

• Addition of either the Hydrus or iStent 
during cataract surgery increased the 
likelihood of remaining drop-free at 1 year 
compared to cataract surgery alone.

• The certainty of the evidence was moderate 
for the Hydrus and very low for the iStent

Source: PMID 34264292





MICROINVASIVE GLAUCOMA SURGERY

Trabecular procedures combined with cataract surgery provide an 
additional mild (1.6-2.3 mmHg) IOP reduction over cataract 
surgery alone. 

Cataract surgery typically reduces the number of medications by 
approximately 0.8-1.0 at 2 yrs. Adding a trabecular procedure may 
reduce the medication burden by an additional 0.4

Source: PMID 38054909



MICROINVASIVE GLAUCOMA SURGERY

Source: PMID  38585166

There is a need to go back to the drawing board to improve the 
current stent design... Low-cost MIGS innovations, which can be 
applied on a global scale, need to be popularized and put through 
rigorous scientific trials…



QUALITY OF LIFE →
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“With the available data, trabecular bypass devices 
such as iStent may fall into the type E category (do not 
adopt–reject); that is, new technology is less 
effective/equally effective as the existing one and is 
more costly [than alternatives].” (Dada, 2024)

PMID: 1306034



MICROINVASIVE GLAUCOMA SURGERY

KEY POINTS
• Many novel procedures without 

long-term experience

• Little high-quality research to 
support effectiveness or cost-benefit

• Explosive growth fueled by 
non-glaucoma specialists



LASER PERIPHERAL IRIDOTOMY 



LASER PERIPHERAL IRIDOTOMY

Relative pupillary block traps aqueous in 

the posterior chamber 



LASER PERIPHERAL IRIDOTOMY

LPI creates a new route for aqueous flow 

from the post to the anterior chamber, 

bypassing the pupillary block



LASER PERIPHERAL IRIDOTOMY

Not all angle closure is due to pupil block

Pupil 
block

Plateau 
iris

Lens 
vault

Iridotomy
Lens removal

Iridotomy
Iridoplasty

Lens Removal

80%
NOT MUTUALLY EXCLUSIVE



LASER PERIPHERAL IRIDOTOMY



LASER PERIPHERAL IRIDOTOMY

Pupil 
block

Plateau 
iris

Lens 
vault

Large posterior 
displacement

Double hump Minimal 
posterior 

displacement

Indentation Gonioscopy Findings



LASER PERIPHERAL IRIDOTOMY

Angle Closure Stages

Angle closure suspect
Occludable angles
+/- symptoms, no PAS, normal IOP

Primary angle closure
Peripheral anterior synechia
Elevation of IOP

Angle closure glaucoma

Closure is possible

Closure has occurred

Vision loss has 
occurred

Who Needs Treatment?



LASER PERIPHERAL IRIDOTOMY

Angle Closure Suspects

To treat or not to treat, that is the question!!

• Symptomatic

• Evidence of prior 
closure

• ACD < 2.0mm

• Strong family 
history

• Predisposing systemic 
meds

• Poor F/U compliance

• Difficulty in accessing 
immediate care 
(nursing home, etc.)



LASER PERIPHERAL IRIDOTOMY

Gonioscopic evidence of prior closure 
Peripheral anterior synechia

Irregular blotchy angle pigmentation

Pigment on and anterior to Schwalbe’s line

Pigment superior angle  > inferior angle

→ Primary Angle Closure



LASER PERIPHERAL IRIDOTOMY

LPI vs. Lens Extraction

EAGLE (2016): Clear-lens extraction showed 
greater efficacy and was more cost-effective 
than LPI, and should be considered as an 
option for first-line treatment

Lens extraction: Phacomorphic component, 
any lens opacity, older age

LPI: Pupil block, clear lens, younger age

Source: PMID 27707497



LASER PERIPHERAL IRIDOTOMY

LPI complications: Dysphotopsia
• 7%-10% of patients experience transient  

dysphotopsia (glare, streaks, blur, etc)

• Risk is related to lid position



LASER PERIPHERAL IRIDOTOMY

Narrow Angle

Additional 
surgery 
needed

Open Angle

Treatment 
same as 

OAG

Iridoplasty, lens extraction, 
synechialysis, etc.

“Mixed mechanism 
glaucoma”

Treatment is often needed after LPI



LASER PERIPHERAL IRIDOTOMY



LASER PERIPHERAL IRIDOTOMY

Angle closure in young people
• Not typically caused by pupillary block

• Plateau iris most common cause in one large study

• Intermittent, recurrent, unilateral HA is a key finding

• HA may be misinterpreted as migraine

Source: PMID 14522758



LASER PERIPHERAL IRIDOTOMY

Angle closure in young people
• R/O other causes of HA (hyperopia, BV issues, 

migraine, intracranial disease)

• Check angles with gonioscopy 

• Look for signs of plateau iris (“double hump”)

• In adults, 65% of plateau iris cases resolve with LPI



LASER PERIPHERAL IRIDOTOMY

KEY POINTS
• 50% of patients will require 

additional medical or surgical therapy

• Always consider lens extraction as an 
alternative treatment

• Include angle closure in 
differential diagnosis of HA 
for all patients, 
including kids



THANK YOU!
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