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3 Critical 
Slides

Narrow Narrower Narrowest

Name (>180 iridotrabecular
contact)

Increased 
IOP

Peripheral 
Anterior 
Synechiae PAS

Glaucomatous 
Optic 
Neuropathy 
GON

PACS + - - -

PAC/CAC + +/- +/- -

PACG/CACG + +/- +/- +
AAC + + +/- +/-

Emanuel ME, Parrish RK, Gedde SJ. Evidence-based management of primary angle closure glaucoma. Current 
opinion in ophthalmology. 2014 Mar 1;25(2):89-92.

• Obstruction can occur at 
4 areas

1. Iris-pupillary block

2. Ciliary Body – Plateau iris

3. Lens – phacomorphic

4. Posterior to lens - malignant
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Nei.nih.gov

Primary Angle 
Closure 

Classification

• Greater than 180 degrees 
of iridotrabecular contact with 
normal IOP

Primary Angle 
Closure 

Suspect PACS

• Greater than 180 degrees 
of iridotrabecular contact with 
PAS or elevated IOP

Primary Angle 
Closure PAC

• Greater than 180 degrees 
of iridotrabecular contact with 
PAS or elevated IOP and 
glaucomatous optic neuropathy

Primary Angle 
Closure 

Glaucoma PACG

Gonioscopy 
Review

7 8

9 10

11 12



10/7/2022

3

Case

• 55 Y/O W/F

• Presents with intense pain in the left eye

• Started the previous night and has worsened

• Reports the pain as 11 on a 1-10 scale

• OcHx: optic nerve coloboma OS

• Va 20/20 OD and LP OS )from coloboma)

• GAT 20/56 mmHg

• Grade 1 cells A/C, VH 1, Grade 4 NS

• Mid-dilated pupil

Risk Factors

• Advancing age
• Female gender
• Asian or Inuit ancestry

Demographic

• Hyperopia
• Short axial length
• Shallow anterior chamber

• Less than 2.5mm
• Small anterior chamber volume and area
• Thicker peripheral iris with higher insertion
• Increased lens vault
• Anterior ciliary body position

Ocular

Pupillary Block
• Occurs when movement of the aqueous from the 

posterior to anterior chamber is halted, creating 
a pressure gradient that leads to forward bowing 
of the peripheral iris, resulting in sudden 
obstruction of the TM

• Of all acute angle-closure patients in the United 
States, 90% present with pupillary block

• Ritch R, Lowe RF, Reyes A. Angle-closure glaucoma: therapeutic 
overview. The Glaucomas. 1996;2:1521-31

Name (>180 iridotrabecula
r contact)

Increased IOP Peripheral 
Anterior 
Synechiae PAS

Glaucomatous 
Optic 
Neuropathy 
GON

PACS + - - -

PAC/CAC + +/- +/- -

PACG/CACG + +/- +/- +
AAC + + +/- +/-

Emanuel ME, Parrish RK, Gedde SJ. Evidence-based management of primary angle closure glaucoma. Current 
opinion in ophthalmology. 2014 Mar 1;25(2):89-92.

Diagnosis

• Acute angle closure attack
• Phacomorphic
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How should we treat?

STABILIZE 
MEDICALLY?

STABILIZE WITH 
PARACENTESIS?

IMMEDIATE PI? URGENT CATARACT 
SURGERY?

Medically vs 
Paracentesis

Lam DS, Tham CC, Lai JS, Leung DY. Current approaches to the 
management of acute primary angle closure. Current Opinion 
in Ophthalmology. 2007 Mar 1;18(2):146-51.

Pilocarpine? Medical stabilization

0.5% apraclonidine, 
0.5% 

timolol/dorzolamide, 
500mg acetazolamide

IOP similar 1 hr later Compression 
gonioscopy

• Obstruction can occur at 
4 areas

1. Iris-pupillary block

2. Ciliary Body – Plateau iris

3. Lens – phacomorphic

4. Posterior to lens - malignant
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Next step
Peripheral iridotomy

Narrow Narrower Narrowest

Gonio Tip
Sometimes compression gonioscopy is 

needed to break an attack

Angle Closure 
by the 

Numbers

• Angle closure glaucoma (ACG) affects 23 million 
people

• Will increase to 32 million by 2040
• Quigley HA, Broman AT. The 

number of people with glaucoma 
worldwide in 2010 and 2020. Br J 
Ophthalmol. 2006;90(3):262-7

• Second leading cause of blindness worldwide
• Quigley HA, Broman AT. The 

number of people with glaucoma 
worldwide in 2010 and 2020. Br 
J Ophthalmol. 2006;90(3):262-7

• ACG is responsible for nearly half of all 
glaucoma-related blindness worldwide

• Weinreb RN, Friedman DS, eds. 
Angle Closure and Angle Closure 
Glaucoma - Consensus Series Book 
3. Amsterdam: Kugler 
Publications; 2006:1-61.

Unhelpful 
terms

Occludable

Sub-acute

Latent

Intermittent

Narrow angle glaucoma

Gonio Tip
Synechiae vs Iris Processes

25 26

27 28

29 30



10/7/2022

6

Case 
 63 Y/O W/M referred to the Glaucoma Institute of State College

 IOP’s 23.7 and 21.8 on bimonidine and 0.5% timolol, both bid

 “Open angle”

 Grade 2 cataracts, correctable to 20/25, cataract glare to 20/50

 Gonio – posterior TM barely visible with PAS

Pachs 523 and 530

Must look at 
all the 
angles
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Name (>180 iridotrabecula
r contact)

Increased IOP Peripheral 
Anterior 
Synechiae PAS

Glaucomatous 
Optic 
Neuropathy 
GON

PACS + - - -

PAC/CAC + +/- +/- -

PACG/CACG + +/- +/- +
AAC + + +/- +/-

Emanuel ME, Parrish RK, Gedde SJ. Evidence-based management of primary angle closure glaucoma. Current 
opinion in ophthalmology. 2014 Mar 1;25(2):89-92.

Narrow Narrower Narrowest

• Obstruction can occur at 
4 areas

1. Iris-pupillary block

2. Ciliary Body – Plateau iris

3. Lens – phacomorphic

4. Posterior to lens - malignant

1
2

4

3

Nei.nih.gov

options

PI

Cataract surgery

Cataract surgery + KDB goniotomy

Cataract surgery + KDB goniotomy + goniosynechialysis

Eagle
• compared LPI with clear lens extraction 

by looking at patients over 50 years old 
with mild to moderate PACG

• a presenting IOP above 30mm Hg
• Found

• A reduction in the need for 
further medications or glaucoma 
surgeries in the clear lens 
extraction group along with

• A better quality of life 
• A better cost-effectiveness over a 

10 year period

• avanbakht M, Azuara-Blanco A, Burr JM, 
et al. Early lens extraction with 
intraocular lens implantation for the 
treatment of primary angle closure 
glaucoma: an economic 
evaluation based on data from 
the EAGLE trial. BMJ Open. 
2017;7(1):e013254

Goniosynechialysis
Issue of timing
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Cataract surgery + goniosynecialysis + KDB goniotomy

Better 1 or 2?
2 years later...

Gonio Tip

45

Case

• 64 Y/O W/F
• Referred to GISC because of narrow angles
• Had a feeling of pressure around right eye 

3 days prior
• ccIOP 17.5 and 16.7, Pachs 537 and 536
• Gonio – greater than 180 degrees of 

iridotrabecular contact, minimal PAS
• Anterior Chamber Depth 2.20 and 2.34
• OCT’s, fields and clinical exam all 

nonglaucomatous
• NS1 OU

Name (>180 iridotrabecula
r contact)

Increased IOP Peripheral 
Anterior 
Synechiae PAS

Glaucomatous 
Optic 
Neuropathy 
GON

PACS + - - -

PAC/CAC + +/- +/- -

PACG/CACG + +/- +/- +
AAC + + +/- +/-

Emanuel ME, Parrish RK, Gedde SJ. Evidence-based management of primary angle closure glaucoma. Current 
opinion in ophthalmology. 2014 Mar 1;25(2):89-92.
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• Obstruction can occur at 
4 areas

1. Iris-pupillary block

2. Ciliary Body – Plateau iris

3. Lens – phacomorphic

4. Posterior to lens - malignant

1
2

4

3

Nei.nih.gov

Do you see a difference?

Next step is to proceed to cataract surgery

Better 1 or 2?

Narrow Narrower Narrowest

Gonio Tip

How often 
should it be 
performed?

Yearly or more 
if you suspect 

a change

Case

• 41 Y/O W/F
• Refractive Error +7.50-1.25x105 OD and +7.25 

OS
• Needs contact lenses updated
• Biomicroscopy shows VH of 2 OD and OS
• Gonio – greater than 180 iridotrabecular contact
• NCT 16mmHg OD and 17mmHg OS
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Name (>180 iridotrabecula
r contact)

Increased IOP Peripheral 
Anterior 
Synechiae PAS

Glaucomatous 
Optic 
Neuropathy 
GON

PACS + - - -

PAC/CAC + +/- +/- -

PACG/CACG + +/- +/- +
AAC + + +/- +/-

Emanuel ME, Parrish RK, Gedde SJ. Evidence-based management of primary angle closure glaucoma. Current 
opinion in ophthalmology. 2014 Mar 1;25(2):89-92.

• Obstruction can occur at 
4 areas

1. Iris-pupillary block

2. Ciliary Body – Plateau iris

3. Lens – phacomorphic

4. Posterior to lens - malignant

1
2

4

3

Nei.nih.gov

ZAP
• should LPI be recommended for all PACS patients to prevent PAC and/or PACG?

• One eye was randomly chosen for PI, other eye acted as a contol

• Endpoints – IOP greater than 24mmHg, PAS, acute angle closure
• He M, Jiang Y, Huang S, Chang DS, Munoz B, Aung T, Foster PJ, Friedman DS. Laser peripheral iridotomy for the prevention of angle closure: a single-centre, randomised controlled trial. The 

Lancet. 2019 Apr 20;393(10181):1609-18.

ZAP • End of 3 years – not much 
going on, continue study 
another 3 years

• showed a statistically 
significant but clinically small 
decrease in the risk of PAC 
conversion and recommend 
against the widespread use 
of prophylactic LPIs in their 
study population

• 44 PACS patients needed 
treatment to prevent one 
new PAC case over six year

• 126 needed to prevent one 
case of PACG

17 pts

ZAP

• Untreated eyes narrowed by 
20%

• A is most efficacious
• Xu BY, Friedman DS, Foster PJ, 

Jiang Y, Pardeshi AA, Jiang Y, 
Munoz B, Aung T, He M. 
Anatomic Changes and Predictors 
of Angle Widening after Laser 
Peripheral Iridotomy: The 
Zhongshan Angle Closure 
Prevention Trial. Ophthalmology. 
2021 Jan 23

A

B

C
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Pre and Post- PI

Narrow Narrower Narrowest

PACS
We still can't predict which patients are going to close

What do we do 
with PACS?

• In our clinic, we typically follow most 
asymptomatic PACS patients every six to 12 
months. We monitor for changes in the 
angle, optic nerve and visual field. 

• While we approach each patient 
individually, we generally perform LPI, clear 
lens exchange or cataract extraction if:

• the patient mentions symptoms 
suggestive of closure

• has a family history of angle-closure 
• if they show progression of angle 

narrowing or progression to PACG

Case

• 53 Y/O W/F

• IOP 25mmHg OD and OS

• Needs contact lenses updated

• VH graded at 2 but appears deep centrally

• Gonio – Post-TM with sharp drop off in 
periphery, iridotrabecular contact greater 
than 180, double hump sign

Double hump sign – Eyerounds.org
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Plateau Iris

Plateau Iris Syndrome
Difficult to image CB

68

Name (>180 iridotrabecula
r contact)

Increased IOP Peripheral 
Anterior 
Synechiae PAS

Glaucomatous 
Optic 
Neuropathy 
GON

PACS + - - -

PAC/CAC + +/- +/- -

PACG/CACG + +/- +/- +
AAC + + +/- +/-

Emanuel ME, Parrish RK, Gedde SJ. Evidence-based management of primary angle closure glaucoma. Current 
opinion in ophthalmology. 2014 Mar 1;25(2):89-92.

Treatments

• PI

• Cataract surgery

• Iridoplasty

• Cilioplasty (ECP)

Pre and post laser PI

72

Eyerounds.org
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Another OCT 
example

• Obstruction can occur at 
4 areas

1. Iris-pupillary block

2. Ciliary Body – Plateau iris

3. Lens – phacomorphic

4. Posterior to lens - malignant

1
2

4

3

Nei.nih.gov

Narrow Narrower Narrowest Gonio Tip Scotopic vs Photopic

Case

63 Y/O W/M63 Y/O W/M

Retinal tear OU 2018 with subsequent laserRetinal tear OU 2018 with subsequent laser

PPV c membrane peel 10/21PPV c membrane peel 10/21
• Low risk glaucoma suspect IOP 10 OD and OS
• 12/21 IOP 20 OD and OS, retina started 

timolol/dorzolamide, tonopen

Saw local OD and sent to GISCSaw local OD and sent to GISC

GISC visit

CcIOP 27.5 
mmHG OD 
and 20.4 

OS

Pachs 554 
and 548

Hysteresis 
8.8 and 

9.9

Cataracts 
OD grade 
3 and OS 
grade 1

73 74
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Name (>180 iridotrabecular
contact)

Increased IOP Peripheral 
Anterior 
Synechiae PAS

Glaucomatous 
Optic 
Neuropathy 
GON

PACS + - - -

PAC/CAC + +/- +/- -

PACG/CACG + +/- +/- +
AAC + + +/- +/-

Emanuel ME, Parrish RK, Gedde SJ. Evidence-based management of primary angle closure glaucoma. Current 
opinion in ophthalmology. 2014 Mar 1;25(2):89-92.

Diagnosis

Primary Angle Closure Glaucoma OD 
– mild to moderate

Visually significant cataract OD>OS

Treatment

• OD Cataract surgery + goniosynechialysis + 
goniotomy

• OS PI?

Narrow Narrower Narrowest
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• Obstruction can occur at 
4 areas

1. Iris-pupillary block

2. Ciliary Body – Plateau iris

3. Lens – phacomorphic

4. Posterior to lens - malignant

1
2

4

3

Nei.nih.gov

Gonio Tip

• Sampaolesi line - abundance 
of brown pigment is seen at or 
anterior to Schwalbe's line

• Exfoliation
• pigment dispersion

Case

46 Y/O presents to local OD on day before Thanksgiving

Cc: vision became hazy an hour ago, removed contact 
lenses – still hazy, now experiencing "kaleidoscope vision"

Began topamax 1 week ago, rx'd by PA friend because of 
headaches, not examined

Va 20/70 OD and OS

Ta 65mmHg OD and 74mmHg OS

Gonio – no view of TM

Immediate 
GISC referral
no apparent 
damage to 
nerve/field

Choroidal Thickness 418
Normal 250-350

85 86
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Name (>180 iridotrabecula
r contact)

Increased IOP Peripheral 
Anterior 
Synechiae PAS

Glaucomatous 
Optic 
Neuropathy 
GON

PACS + - - -

PAC/CAC + +/- +/- -

PACG/CACG + +/- +/- +
AAC + + +/- +/-

Emanuel ME, Parrish RK, Gedde SJ. Evidence-based management of primary angle closure glaucoma. Current 
opinion in ophthalmology. 2014 Mar 1;25(2):89-92.

• Obstruction can occur at 
4 areas

1. Iris-pupillary block

2. Ciliary Body – Plateau iris

3. Lens – phacomorphic

4. Posterior to lens - malignant

1
2

4

3

Nei.nih.gov

Narrow Narrower Narrowest

Topamax 
induced angle 
closure

• Iopidine, Combigan, oral diamox 500mg bid
• PI – was it necessary?

Treatment

• IOP: 36 and 42
• Added homatropine bid and pred forte qid

Next day

• IOP 10 and 12

2 days after presentation

Case

 60 Y/O H/M

 Mild changes in his near VA

 BCVA 20/20 OD and OS

 +2.00 OD and OD

 Last exam 2 years ago

 NCT 14 mmHg OD and OS

 NS 1, glare test 20/30 OD and OS

96

91 92

93 94

95 96



10/7/2022

17

97

Greater then 180 degree iridotrabecular contact, no PAS

Name (>180 iridotrabecula
r contact)

Increased IOP Peripheral 
Anterior 
Synechiae PAS

Glaucomatous 
Optic 
Neuropathy 
GON

PACS + - - -

PAC/CAC + +/- +/- -

PACG/CACG + +/- +/- +
AAC + + +/- +/-

Emanuel ME, Parrish RK, Gedde SJ. Evidence-based management of primary angle closure glaucoma. Current 
opinion in ophthalmology. 2014 Mar 1;25(2):89-92.

99

Narrow Narrower Narrowest

• Obstruction can occur at 
4 areas

1. Iris-pupillary block

2. Ciliary Body – Plateau iris

3. Lens – phacomorphic

4. Posterior to lens - malignant

1
2

4

3

Nei.nih.gov Ca
se

76 Y/O W/M

Sent by local OD because of ocular hypertension, IOP's in 
high 20's after years of being in teens

Also reported to have cataracts, "vision stable"

Rx +2.00 and +3.50

CcIOP 31.9 and 30.3

NS 2 OU, BCVA 20/25, glare test to 20/60

97 98
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Angles

DFE

Name (>180 iridotrabecula
r contact)

Increased IOP Peripheral 
Anterior 
Synechiae PAS

Glaucomatous 
Optic 
Neuropathy 
GON

PACS + - - -

PAC/CAC + +/- +/- -

PACG/CACG + +/- +/- +
AAC + + +/- +/-

Emanuel ME, Parrish RK, Gedde SJ. Evidence-based management of primary angle closure glaucoma. Current 
opinion in ophthalmology. 2014 Mar 1;25(2):89-92.

• Obstruction can occur at 
4 areas

1. Iris-pupillary block

2. Ciliary Body – Plateau iris

3. Lens – phacomorphic

4. Posterior to lens - malignant

1
2

4

3

Nei.nih.gov
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Pre-op vs Post-op Summary

Angle closure is not one single 
entity but instead refers to a 

disease spectrum
Lens thickness plays a crucial role

Anterior chamber depth less than 
2.5mm should be watched 

closely

Use gonioscopy and at least 1 
objective method

You cannot diagnose POAG 
without a careful and periodic 

angle inspection

Be careful with 
pilocarpine/atropine usage

PI/cataract 
surgery/goniosynechialysis/MIGS 

are all reasonable treatment 
options

Thank You
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• Handouts
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• Useful glaucoma information
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