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Objectives
•Lesser common indications for LPI

•Narrow angle suspects

•PAC/PACG

•Case examples

•Contraindications

•Positioning

•Complications

•Videos



Glaucoma Classification

•“Secondary” angle closure classically refers to angle closure

• Of a disease or dysgenesis process

•Authors argue that all glaucoma is secondary to an etiology

• Therefore it may be more appropriate to refer to angle closure 
in relation to initial event or exact mechanism of obstruction

• Which we tend to do anyways

• But some authors don’t really like primary or secondary 
terminology due to non-specificity



Secondary Closure
•Posterior synechia and pupillary seclusion

• LPI possibly indicated when secondary pupillary block occurs (not applied to the PS)

• Various stages of angle closure

• Or highly suspect for closure

• LPI may have utility in acute episode

• Lens extraction more likely desired procedure in this scenario with surgical 
synechiolysis

Abo-Shasha, Rami. “Management of Pupillary Seclusion and Occlusion of an Iris Enclaved Intraocular Lens.” Define_me, 
https://www.canadianjournalofophthalmology.ca/article/S0008-4182(20)30631-1/fulltext. 



Secondary Closure
•Silicone oil

• Can migrate anteriorly and occlude the pupil

• Causes a secondary pupillary block

• More likely if patient is s/p posterior capsulotomy

• More likely if patient is aphakic

• Inferior LPI (must be inferior to lower margin of oil)

• Allows vertical migration of oil

• And promotes regression at pupillary margin

Yusuf, Imran H, et al. “Silicone Oil Pupil Block Glaucoma in a Pseudophakic Eye.” BMJ Case Reports, BMJ Publishing Group, 23 Sept. 2014, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4173143/. 



Secondary Closure
•Pigmentary dispersion and pigmentary glaucoma

Themes, UFO. “17.” Ento Key, 2 Sept. 2016, https://entokey.com/17-2/. 



Secondary Closure
•Aqueous misdirection (malignant glaucoma)

• Multiple theories of mechanism

• Does not respond to LPI

• But LPI is helpful in diagnosis

• LPI with zonulo-hyaloidotomy is a treatment option

Ursea, Roxana. Ultrasound Biomicroscopy Images of Malignant 
Glaucoma (a ... https://www.researchgate.net/figure/Ultrasound-
biomicroscopy-images-of-malignant-glaucoma-A-Anterior-
segment-in-horizontal_fig4_42372682. 

Debrouwere, Veroniek, et al. “Outcomes of Different Management Options for Malignant Glaucoma: A Retrospective Study - Graefe's Archive for Clinical and Experimental Ophthalmology.” SpringerLink, Springer-Verlag, 20 Aug. 2011, https://link.springer.com/article/10.1007/s00417-011-1763-0/figures/4. 

Usmani, Nazmi. “Glaucoma Specialist Blog: ‘The Glog.’” GLAUCOMA SPECIALIST BLOG: "THE GLOG", 16 June 2019, http://ourgsc.blogspot.com/2019/06/malignant-glaucoma-guest-author-nazmi.html. 



Secondary Closure
•Visian ICL (implantable collamer lens) (maybe no more?)

• Previous models required an LPI prior to or an iridectomy during the procedure to reduce 
secondary pupillary block

• The EVO Visian ICL has a small hole in the optic

• Prevents secondary pupillary block

• Has been studied since 2005 and used globally since 2011

• The FDA just approved the EVO model in the US as of March 2022

“Eyereum Menu.” EYEREUM, https://eyereum.com/en/center/icl. 



Narrow Angle Suspects
•Pupillary block, plateau iris configuration or both?

•We know classic pupillary block as the number 1 cause of primary acute 
angle closure

•We know plateau iris configuration as an abnormal anatomical anterior 
displaced ciliary body and anterior insertion of the iris root

•We know these 2 conditions can coexist to variable degrees



Occludable?
•180 degrees or 2 quadrants of iridotrabecular contact

• Constitutes a suspect for angle closure determined by gonioscopy

•Indentation gonioscopy with Sussman or Posner 4 mirror lenses

•Symptoms? Signs?

•Risk factors?

•OCT/UBM?



Glaucoma Classification

•“Primary” angle closure glaucoma

• Classically refers to closure of the anterior chamber angle by 
appositional iridotrabecular contact

• Inciting an IOP spike and optic nerve damage within the setting of 
“normal” anatomy

• Without separate associated disease process



Pupillary Block
•Most common form of angle closure

•Initiating event
• Result of increased resistance to flow of aqueous
• Between pupillary portion of the iris and the anterior lens surface

•Associated with mid-dilation of the pupil
• Where it may have great potential for contact during normal function

•Functional block causes increased fluid pressure in the posterior chamber
• Resulting in forward shift of the iris

•Anterior movement of peripheral iris
• Causes a bowing/contact of the iris anterior to trabecular meshwork
• Termed iris bombe



Pupillary Block
•Related to:

• A thicker/more anatomically placed lens

• A smaller diameter, shorter posterior curvature cornea

• A shorter axial length

•Mid-dilated pupil, hypothesized to be anywhere from 3.5-6mm in diameter, 
may potentiate highest risk of pupillary block



https://www.webey
eclinic.com/glaucom
a/causes-of-
pupillary-block



http://morancore.utah.edu/basic-ophthalmology-review/acute-angle-closure-glaucoma/



Pushing Mechanism of Closure  W/o Pupillary Block –
Plateau Iris

•Plateau iris configuration

• Based on gonioscopic findings (pre-surgically) with a narrow/closed angle and a 
flat iris that may have minimal iris bombe

• There may be a relative pupillary block component

• Which is relieved after iridotomy

•Plateau iris syndrome

• Based (post-surgically) on the persistent presence of a closed/narrowed angle that 
did not allow deepening of the anterior chamber and opening of the angle

• Anterior displacement of the ciliary body and anterior insertion of iris root



https://webeye.ophth.uiowa.edu/eyeforum/cases/143-plateau-
iris.htm

https://go.gale.com/ps/anonymous?id=GALE%7CA210847900&sid=googl
eScholar&v=2.1&it=r&linkaccess=fulltext&issn=1930160X&p=AONE&sw=
w

https://www.ophthalmologymanagement.com/issues/2016/november-2016/anterior-segment-
imaging

https://www.o
phthalmologym
anagement.co
m/issues/2014/
may-
2014/anterior-
segment-oct-in-
glaucoma-
management

http://www.vision-and-eye-health.com/glaucoma-laser.html



Occludable?
•180 degrees or 2 quadrants of iridotrabecular contact
• Constitutes a suspect for angle closure determined by gonioscopy

•Indentation gonioscopy with Sussman or Posner 4 mirror lenses
• A pupillary block component will reveal deeper angle structures

•Symptoms? Signs?

•Risk factors?

•OCT/UBM?

•LPI on an asymptomatic patient???



Gonioscopy vs. OCT

Sunita Radhakrishnan, MD. “Diagnosing Angle Closure: Gonioscopy vs. Oct.” Review of Ophthalmology, 5 Apr. 2019, https://www.reviewofophthalmology.com/article/diagnosing-angle-closure-gonioscopy-vs-oct. 



Gonioscopy

“Angle Closure Can Be Missed Using the Van Herick Method.” Dr Vincent Lee, https://www.drvincentlee.com.au/news/angle-closure-can-be-missed-by-van-herick-technique. 



Gonioscopy

•Grades 3 major features of the angle’s anatomy
• Iris insertion

• A: At or anterior; anterior to to SL

• B: Between SL and SS (TM)

• C: Scleral spur (SS)

• D: Deep; deep into the CB

• E: Extremely deep; deeper into the CB

• Width of angle

• Configuration of iris
S. Myers Gonioscopy Lecture



Gonioscopy

•Grades 3 major features of the angle’s 
anatomy

• Iris insertion

• Width of angle

• estimated angle between a line 
tangential to the trabecular 
meshwork and a line tangential to 
the surface of the iris about one-
third of the way from the periphery

• expressed in degrees

• 0-50 degrees

• 20-45 degrees wide open

• Configuration of iris

S. Myers Gonioscopy Lecture



Gonioscopy

•Grades 3 major features of the angle’s anatomy

• Iris insertion

• Width of angle

• Configuration of iris (old)

• r: regular of flat

• s: steep or bombe

• q: queer or concave

• Configuration of iris (new)

• f: flat

• c: concave

• b: bowed

• p: plateau 

S. Myers Gonioscopy Lecture



Gonioscopy
• Gonioscopy has many challenges

• 3 of the most common and diagnostically problematic challenges are as follows:

• Left, you can see CB, but other than that there isn’t any pigment
• Imagine if CB wasn’t visible in this view

• How would you know if you are looking at SS or SL???

• Right: In a narrow angle covering the TM, if SL is pigmented with Sampaolesi’s line, you may mistake this for 
PTM and think this quadrant is open

• 3rd Challenge: Your touch isn’t light enough with the flangeless gonioscopy lens, and you are artificially 
indenting

• Will make angle look more open it really is if there is pupillary block component

MD, Wallace L M Alward, and Reid A Longmuir MD. “Abnormalities Associated with a Closed Angle.” American Academy of Ophthalmology, 24 June 2021, https://www.aao.org/disease-review/abnormalities-associated-with-closed-angle. MD, Wallace L M Alward, and Reid A Longmuir MD. “The Normal Angle.” American Academy of Ophthalmology, 24 June 2021, https://www.aao.org/disease-review/the-normal-angle. 



Gonioscopy
(Gonioscope GS-1)

“Gonioscope GS-1: Retina & Glaucoma: Nidek Co.,Ltd..” Eye & Health Care NIDEK CO., LTD., https://www.nidek-intl.com/product/ophthaloptom/diagnostic/dia_retina/gs-1.html. 



OCT

“Academy.” Heidelberg Engineering Academy, https://academy.heidelbergengineering.com/course/view.php?id=516&he_locale=en_US&he_country=US&he_site=us. 



Anterior Segment Oct: Precision Angle Imaging. https://assets.bmctoday.net/glaucomatoday/pdfs/0319GT_F1_Chopra.pdf. 





Risk of Closure in Asymptomatic Patients in General?

•What about with dilation?

• 3 separate studies report closures in narrow 
angle patients with instance between 0-1.3%

https://www.reviewofophthalmology.com/article/the-asymptomatic-pac-suspect-lpi-or-no-lpi



The 4 Forms of Angle Closure

•Acute angle closure glaucoma

•Sub-acute angle closure glaucoma

•Chronic angle closure glaucoma

•Combined mechanism glaucoma











Organizing Angle Closure

https://www.reviewofophthalmology.com/article/the-asymptomatic-pac-suspect-lpi-or-no-lpi

• Acute angle closure?



Case 1
•50 year old WF presents with acute unilateral pain for 1.5 days

•Signs and symptoms of angle closure present

•IOP 49 mmHG

•Gonioscopy revealed closure to SL in 3 quadrants

• Indentation gonioscopy indicates significant pupillary block component

• Fellow eye is closure suspect with pupillary block component

https://www.tuyenlab.net/2018/03/emergency-atlas-of-acute-angle-closure.html



Case 1
•Discussed options, patient refuses clear lens extraction and did not have surgeon 
available anyways

• Patient was extremely nervous and had difficulty maintaining fixation

• 5mg diazepam given

•Topically lowered IOP to below 40

•LPI relieved closure

• 20 shots, 59.17mJ total energy

•She remains open and stable without topical therapy, prophylactic LPI done fellow eye



Case 2
•62 year old WF presents with acute unilateral pain for 1 week

• With intermittent episodes increasing their frequency for about 2 months prior to this severe 
episode

•Signs and symptoms of angle closure present

• IOP 54 mmHg

•Gonioscopy revealed closure to SL in 4 quadrants with a sliver of varying ATM/PTM in 1 of the 
quadrants
• Indentation gonioscopy indicates trace pupillary block component, “double hump observed in 

~2 quadrants

• Fellow eye closure suspect with mild pupillary block component and combined plateau 
configuration with questionable “double hump”

http://www.eyerounds.org/atlas/pages/Peripheral-anterior-synechiae.htm



Case 2
•Patient has mild nuclear sclerosis, but would prefer to defer lens extraction if possible 
due to other surgeries she has scheduled

•Topically lowered IOP to 43 mmHg, given two 250 mg acetazolamide and performed 
LPI

•LPI relieved acute closure episode

• 17 shots, 51.24 mJ total energy

•After patient stabilized, gonioscopy showed approximately 2 quadrants of PTM visible



Case 2
• Patient followed up 2 days later and remained stable only maintaining topical therapy

• She missed her 1 week follow up

• Presented 1.5 weeks later with recurrence of symptoms

• PTM only visible in 1 quadrant on gonioscopy and IOP 34 mmHg

• Increased topical therapy with close follow ups while awaiting clear lens surgery
• Prophylactic LPI conducted in fellow eye



Case 3
•68 year old WF presents to local emergency room with severe 
unilateral pain for 2 days

•IOP was not checked

•She was told she had an infection and they scheduled her an 
evaluation in our clinic, where she presented 3 weeks later
• Showed up at 10:30 AM

•Still in intense pain with 20/400 vision

•Signs and symptoms of angle closure
http://ourgsc.blogspot.com/2019/08/peripheral-laser-iridotomy-guest-author.html



Case 3
•IOP 61 mmHg

•Corneal edema and bullae limit gonioscopy views, but no structures visible, no 
NVA/NVI visible, no retinal vein or artery occlusion

• Response to indentation difficult to appreciate

• Fellow eye is suspect for closure with prominent plateau iris configuration

•Patient has mild lens changes OU and is amendable to any treatment possible to help 
her problem eye and protect her non-involved eye

•IOP was attempted to be lowered topically to no avail



Case 3
•Patient was given two 250 mg tablets of acetazolamide, which she vomited

•Given 4mg of ondansetron (Zofran), and 500 mg more of acetazolamide
• Which she kept down for about 30 minutes and eventually vomited again

• IOP was lowered to 55 mmHg

•Despite probable need for lens extraction due to likely 360 degree synechial closure from 
prolonged apposition
• LPI was conducted in emergent scenario to attempt to provide any relief

• Also surgeon consult requested we stabilize eye and clear cornea prior to cataract 
surgery



Case 3
•LPI was able to get through iris, but did not relieve closure attack

• 59 shots, 295.37 mJ total energy

•Considered anterior chamber paracentesis with 30g needle attached to plunger-less 
syringe vs. our hospital emergency room for IV acetazolamide

• Opted for the IV acetazolamide

•IOP lowered to 39 mmHg
• Kept topicals going

• Could tolerate orals at this point, so kept those going, 250 mg BID

• Seeing that patient was responding to therapy, and cataract surgeons were not 
willing to perform surgery with condition of the cornea

• I went home (8:30 PM), and followed up with patient at 8:00 AM next morning



Case 3
• IOP 20 mmHg next morning

•Prophylactic LPI performed in fellow eye, confirmed plateau iris

•Kept topicals and orals going
• Kept patient stable over next 2 weeks until cornea and bullae improved to a point where 

ophthalmology felt comfortable operating

•Cataract extraction and Ahmed valve successfully completed

•Patient remains stable off topicals and orals, vision remains 20/400



Contraindications
•Prominent unclear media (corneal edema, uveitis, etc.)

•Chamber is too shallow

•Active uveitis

•Uncooperative patients



Does Position Matter?



Lighthizer, Nathan. “Laser Therapy in Narrow Angles, Angle Closure”. NSUCO Advanced Procedures Course. Philadelphia 2019.



Complications
•IOP spike and inflammation most common

•Hyphema

•Dysphotopsia

•Synechia, correctopia, floaters, monocular diplopia, 
retinal detachment











Global Period
•10 days



Physician Fee Schedule
•CMS.gov

•CPT 66761

•Non-Facility Price
• Varies depending on change in RVUs, conversion 
factors, and geography
• Averages about $350.00

•Facility Price
• Same variable factors
• Averages about $260.00



Questions?
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