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Absract
Primary angle-closure glaucoma, while less common than primary 
open-angle glaucoma, carries a 4- to 5-fold greater risk of severe 
visual morbidity. The identification of individuals at high risk of the 
disease enables proactive rather than reactive intervention, which 
helps mitigate the possibility of potentially serious consequences. 
Recognition is facilitated by careful case history, clinical examination, 
and ancillary imaging, while management is an evolving paradigm, 
informed by a number of relatively recent investigations, that may 
involve medications, laser procedures, surgery, or a combination 
thereof. This series of 4 papers, drawing upon relevant peer-
reviewed literature, will endeavour to provide a comprehensive yet 
focused synthesis and synopsis of the contemporary diagnosis and 
management of primary angle-closure glaucoma.
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Introduction
Although primary angle-closure glaucoma represents 
1 of every 4 of cases of glaucoma, it is responsible 
for 50% of glaucoma-related blindness worldwide.1-3 
In light of the fact that the number of people with the 
disease is projected to increase to 34 million by the 
year 2040, it represents a sizable public health chal-
lenge, particularly in Asia, where it may cause as 
much as 90% of glaucoma-related blindness.4,5 
A number of epidemiologic and anatomic risk factors 
for angle closure have been identified, making careful 
case history and clinical examination of paramount 
importance.6,7 Given that angle-closure glaucoma is 
a disease of ocular anatomy that is felt to be largely 

preventable with early identification and treatment, 
under-detection and the permanent vision loss that 
can follow is of significant concern.8-10 Unfortunately, 
particularly in North America, angle-closure disease 
is very underdiagnosed, at least in part because 
gonioscopy (which remains the gold standard for 
assessing the anterior chamber angle) is performed 
infrequently and often poorly.11-13 
Gonioscopy detects irido-trabecular contact, helps 
differentiate appositional from synechial closure 
and pupillary block from plateau iris, and informs 
disease staging.14-17 A growing number of ancil-
lary imaging modalities (including Scheimpflug 
imaging, ultrasound biomicroscopy, and anterior 
segment photography and optical coherence tom-
ography) have become valuable complements too 
but, being largely 2-dimensional and static, are not 
replacements for gonioscopy.9,18-20 That being said, 
these procedures have helped identify a number 
of novel biometric parameters quantifying the rela-
tionship between anterior segment structures, iden-
tifying risk factors for angle closure, and informing 
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management decision making.7,21-24 Both clinical 
and ancillary assessment help determine the rela-
tive influence of mechanisms including pupillary 
block, plateau iris, peripheral iris anatomy, and lens 
morphology, and have demonstrated that in many 
cases, multiple mechanisms are contributory.9,10,25-27 
Following examination, the patient can be situated 
within a disease continuum that spans primary 
angle-closure suspect, primary angle-closure, and 
primary angle-closure glaucoma (more commonly 
chronic than acute, the latter considered a true ocu-
lar emergency) based upon the presence of irido- 
trabecular contact, intraocular pressure elevation 
and/or peripheral anterior synechiae (PAS) formation, 
and ultimately, glaucomatous optic neuropathy.2,28-31 
Although advancement through these stages remains 
poorly- characterized, recent data suggests that most 
patients progress slowly, and many not at all.2,32 
Treatment of angle-closure disease involves medi-
cations, laser procedures (most commonly laser 
peripheral iridotomy), and incisional surgery, with 
controversy persisting around their positioning in 
the continuum.33-35 The effectiveness of cataract 
surgery in primary angle-closure glaucoma has long 
been recognized,36,37 and more recently the role 
of both cataract and clear lens extraction at other 
stages of disease severity has been the subject of 
extensive investigation.38-40

Discussion
Glaucoma, an optic neuropathy leading to the 
death of retinal ganglion cells (RGCs), is the 
second leading cause of blindness worldwide, 
affecting approximately 80 million individuals in 
2020, a number projected to increase by nearly 
50% over the next 20 years.5,41,42 The disease 
can be broadly categorized by mechanism as 
open angle or angle closure,43 and further subdiv-
ided as primary or secondary.28,44 Primary angle- 
closure glaucoma (PACG) is disease that develops 
in an anatomically predisposed eye in the absence of 
other ocular or systemic abnormalities. It represents 
1 of every 4 of cases of glaucoma, but is responsible 
for 50% of glaucoma-related blindness, suggesting 
that the risk of severe vision loss is 4- to 5-fold higher 
in ACG than open-angle disease.1,2,17,45 Indeed, 
review of the American Association of Ophthalmology  
Intelligent Research in Sight (IRIS) Registry found 
that blindness in at least 1 eye impacted 1 in 9 

patients in the United States with newly diagnosed 
PACG, including 1 in 3 patients under the age of 40 
years.46 Moreover, by 2040 the number of people 
with PACG is projected to increase to 34 million, 
with over 5 million (approximately 1 in 7) being bilat-
erally blind.5

Despite its visually devastating impact, ACG is a 
very understudied disease. In early 2023, only 85 
investigations of angle closure were registered at  
ClinicalTrials.gov, versus over 860 related to 
open-angle glaucoma, OAG.47

Particularly in North America, the disease is also 
very underdiagnosed, with primary OAG being iden-
tified 32 times more often than primary ACG.26 In 
some ways this may be a self-fulfilling prophecy as 
eye care providers tend to assume that the preva-
lence of PACG in the United States and Canada is 
very low.46 Another large contributor to this disparity 
is an error of omission. Gonioscopy, a test that will 
be reviewed in detail in this report, is critical in dif-
ferentiating OAG from ACG and primary from sec-
ondary glaucoma, but is performed less than half 
the time in both the initial workup of patients being 
investigated for glaucoma, and in the 5 years pre-
ceding glaucoma surgery.11,48 In fact, as many as 1 
in 8 patients referred for cataract surgery were found 
to have undocumented narrow angles,13 and one 
in ten referred for primary OAG were subsequently 
diagnosed with primary ACG.49 This suggests that 
gonioscopy is performed infrequently and when it is 
performed, it is often performed poorly. Under-detec-
tion and the attendant risk of irreversible vision loss is 
of significant concern, given that PACG is a disease 
of ocular anatomy, and considered preventable with 
early identification and prophylactic treatment.8-10,25

Epidemiology and Risk Factors
Prevalence data for PACG is sparse and subject 
to differences in disease definition and stage, and 
study methodology. Estimates are approximately 
0.6% globally, ranging from 0.25% in North America 
to 2.65% among Inuit.5,10,18,35,50-52

In general, the same can be said about disease inci-
dence, with rates varying from 4.7/100,000 per year 
in Finland to 15.5/100,000 per year in Singapore, 
increasing as one moves from west to east.18,53

Moreover, given that the majority of ACG in Asia is 
chronic and asymptomatic, published figures likely 
significantly underestimate true disease incidence.54
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rapid increase and aging of the already large and 
elderly Chinese population, the number of people 
with PACG is expected to increase by nearly 75%, 
to approximately 14.5 million, by the year 2050.65,68

Intriguingly, it has been hypothesized that the preva-
lence of a shallow ACD, a strong risk factor for 
PACG, is an evolutionary compensatory measure to 
prevent corneal freezing among individuals residing 
in cold climates, including northern China.69,70

Patients with pseudoexfoliation (PEX) must be 
monitored carefully for more than OAG. In as many 
as 1 in 4 individuals with PEX, the zonule laxity 
that accompanies the condition (and increases 
with advancing age) may lead to anterior shift of 
the crystalline lens, decreased ACD, increased lens 
vault (one of many parameters that will be reviewed 
in detail in this series), and angle crowding.35,36,71

Pharmacologic mydriasis (causing pupillary block) 
and/or uveal effusion (causing anterior displace-
ment of the lens/iris diaphragm) arising from the 
use of topical and systemic medications can pre-
cipitate iatrogenic angle closure in predisposed 
individuals.72,73 Eye care providers will be familiar 
with topical mydriatic agents, while systemic drugs 
include but are not limited to antimigraine agents 
(particularly sumatriptan, with an odds ratio [OR] for 
angle closure of 12.6), sulfonamide antibiotics, diur-
etics, anti-inflammatory agents, antiseizure medica-
tions (particularly topiramate, OR 5.1), serotonergic 
drugs (particularly duloxetine, OR  4.0), benzodi-
azepines (OR up to 3.1), tricyclic antidepressants 
and monoamine oxidase inhibitors (OR up to 2.6, 
alpha- and beta-adrenergic agonists (including 
over-the-counter decongestants, OR up to 2.2), 
and antihistamines and anticholinergics (OR of up 
to 1.9).73-75 Being pragmatic, balancing the benefits 
of these medications with the still relatively small 
risk of angle closure, individuals with pre-existing 
risk factors for ACG using drugs with increased OR 
should be monitored carefully, counselled on the 
signs and symptoms of APAC, and in rare cases 
may benefit from prophylactic treatment, which will 
be reviewed later in this series.74,76

Assessment of the Anterior Chamber 
Angle: Van Herick Assessment
As previously noted, the diagnosis of glaucoma 
(including the differentiation of ACG from OAG, 
and primary from secondary mechanisms) cannot 

A number of risk factors for PACG have been iden-
tified, none of which should be considered in isola-
tion but rather as building blocks of an individual’s 
risk profile.6 Much like OAG, perhaps the strong-
est is advancing age, with the prevalence of ACG 
being nearly 50 times higher for Europeans ≥70 
years of age than for those aged 40 to 49 (0.95% 
versus 0.02%), and the risk of progression tripling 
with each passing decade.7,50 This is felt to be pri-
marily secondary to age-related thickening of the 
crystalline lens (increasing ~0.75 mm between the 
ages of 30 and 80) reducing anterior chamber depth 
and increasing the risk of pupillary block.7,8,52,55 Con-
versely, ACG in patients of Asian descent and those 
under the age of 40 tend to be related to iris anat-
omy.56-59 Disease mechanisms will be reviewed in 
detail later in this series.
In patients of any age, risk factors for ACG include 
a thicker (particularly if >5.5 mm) and/or more anter-
iorly positioned lens, short axial length (particularly if 
<21 mm), smaller and steeper cornea, narrow per-
ipheral angle, and shallow central anterior chamber 
depth (particularly if <2.5  mm).3,8,18,28,53,60-63 Indeed, 
the mean ACD of individuals with PACG is between 
0.5 mm (in southeast Asians) and 1.0 mm (in Euro-
peans) less than that of controls, while mean axial 
length is ~0.75 mm shorter.8,55 In Chinese individuals 
with open angles (Shaffer grade IV, one of several 
classification systems that will be reviewed in this 
paper) the ACD averages 2.73 mm, versus 1.94 mm 
in those with closed angles (Shaffer grade 0).64

Although hyperopia is a strong risk factor for PACD,3 
age-related nuclear sclerosis may simultaneously 
thicken the lens and induce a myopic shift, meaning 
that older patients may appear less hyperopic but 
still be at high risk of angle closure.36,55

ACG is 3 to 5 times more common in women, who 
tend to have smaller eyes, shallower ACD, and 
longer lifespans than men.3,18,41,52,55,65

The disease is strongly related to ethnicity. World-
wide, over 75% of individuals with PACG are from 
Asia, where approximately 90% of glaucoma-re-
lated blindness is due to angle closure.5,52,66-68 
Indeed, nearly half the cases of PACG are found 
in China alone. As many as 80% of Chinese glau-
coma diagnoses are PACG, and in 2001, it was 
estimated that nearly 30 million Chinese individ-
uals had occludable angles.4 Moreover, given the 
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be made without assessing the status of the anter-
ior chamber angle. The gold standard for doing so 
remains gonioscopy, although other methods do 
exist.6,12

For a half-century, the van Herick assessment 
(VHA) has been utilized to compare peripheral 
ACD (also termed limbal ACD, LACD) to periph-
eral corneal thickness in the screening of non-glau-
comatous patients, using the biomicroscope and a 
bright white light angled 60° from the visual axis.77 
An angle is considered “open” when the peripheral 
ACD is >1/4 (>25%) of the peripheral corneal thick-
ness (Figure 1; Castaneda-Diez, 2011).45 Sensitiv-
ity and specificity of a VHA ≤25% vary considerably 
between studies (the former from 54 to 99%, the lat-
ter from 53 to 95%), and even when performed by 
glaucoma specialists, VHA fails to detect as many 
as 40% of angles judged to be occludable by goni-
oscopy.78-80 Both intra- and inter-observer variability 
can be significant. The VHA gives no information 
about iris contour or angle structures,20 nor can it 
detect PAS or any secondary mechanisms.79,80 
Moreover, while the VHA is often performed tem-
porally, in approximately two-thirds of individuals, 
the narrowest anterior chamber angle is elsewhere, 
which would result in an underestimation of angle 
closure risk.81 Additionally, the successful applica-
tion of the VHA depends upon reasonable corneal 
clarity at the limbus, something that is by no means 
guaranteed, perhaps particularly so in more at-risk 
Asian populations.78 While the VHA may be help-

ful as a reasonably sensitive (albeit not specific) 
screening test in a busy general clinic, clinical 
assessment of anterior chamber angle configura-
tion is best accomplished with gonioscopy.”79,80,82

Assessment of the Anterior Chamber 
Angle: Gonioscopy
Gonioscopy (derived from γωνία and σκόπηση, the 
Greek words for “angle” and “observe”) has a long 
and fascinating history, beginning in the late 1800s 
with Alexios Trantas first observing the angle, a ser-
endipitous discovery as he was attempting to vis-
ualize the extreme peripheral retina. The evolution 
continued through the early 1900s with Maximilian 

Figure 1a (on left). An example of a van Herick grade 3 angle, considered not occludable
Figure 1b (on right). An example of a van Herick grade 1 angle, considered occludable

Figure 2. A remarkably detailed drawing of the 
angle produced by Alexios Trantas in the late 1800s
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Salzmann and Carl Zeiss (high plus lenses for dir-
ect gonioscopy), the 1920s and ’30s with Leonhard 
Koeppe and Otto Barkan (angle-based surgery), and 
the 1940s with Hans Goldmann (indirect gonioscopy 
using a slit lamp biomicroscope and larger 3-mir-
ror contact lens).43,84-88 The smaller 4-mirror Zeiss,  
Posner, Sussman, and Volk corneal lenses that fol-
lowed required no coupling medium, allowed com-
pression/indentation gonioscopy, and remain in 
common use today.89

Specific to ACG, gonioscopy helps detect irido- 
trabecular contact (ITC, the hallmark of the dis-
ease), and compression/indentation helps differen-

tiate appositional from synechial closure, and pupil-
lary block from plateau iris.17

Direct gonioscopy using a high plus contact lens 
(often the prototypical +50D Koeppe lens) is rarely 
used in clinical practice but plays a critical role in 
pediatric examinations and angle-based surgery. 
It provides a panoramic, upright, and non-inverted 
view of the entire angle (and with the simultaneous 
use of 2 lenses, both angles).90-92

Indirect gonioscopy using a mirrored lens at the 
biomicroscope is more easily integrated into daily 
practice. It provides an inverted view of the angle 
opposite the mirror being used. The lens may be 
large in diameter (12 to 15 mm) with a steep radius 
of curvature (7.4 mm) and require a viscous coup-
ling medium (the prototypical Goldmann scleral 
lens) or be smaller (9 mm), flatter (7.85 mm), and 
use the patient’s tears as the coupling medium 
(Zeiss, Posner, Sussman, or Volk corneal 
lenses).20 Only the latter allow for compression/
indentation gonioscopy, but for that reason require 
gentle pressure to avoid inadvertently deepening 
the angle and temporarily reducing IOP.88,93

Performing Indirect Gonioscopy
The stepwise performance of indirect gonioscopy 
can be summarized as follows:
1.	 Instill anesthetic in both eyes and explain the 

procedure to the patient
2.	 Place the lens on the cornea

a.	 the patient may initially look up then 
straight ahead to control the lids and 
facilitate lens placement

b.	 care must be taken to keep contact 
pressure extremely light to avoid artifi-
cially deepening the angle

3.	 Use low ambient lighting and a short narrow 
beam of the dimmest possible illumination

a.	 care must be taken to avoid inadvertent 
pupil constriction, which can also artifi-
cially deepen the angle

4.	 Be systematic: begin with the superior mirror 
(examining the inferior angle) and proceed 
clockwise

a.	 when an individual is in an upright 
posture, the inferior angle tends to be 

Figure 3. A beautifully detailed illustration of the 
angle by Emil Bethke that appeared in the first 
comprehensive text dealing with gonioscopy, 
written by Manuel Uribe y Troncoso and published 
in the late 1940s

Figure 4. Using a 4-prism corneal lens that he 
personally developed in the mid-1950s

Lee Allen (who originally trained as an ocularist) 
produced extremely detailed drawings, including this 
carbon dust, pencil, and ink sketch depicting peripheral 
anterior synechiae.
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Figure 5a (top left). The most posterior angle structure visible is the peripheral iris, the contour of which 
can be described as concave, flat, or convex, while the angle of approach can vary from shallow to steep
Figure 5b (top right). The ciliary body band (CB or CBB) is noted as a variably coloured structure anterior 
to the root of the iris
Figure 5c (middle left). The scleral spur (SS) represents the insertion of the ciliary muscle into the 
sclera, and can be localized as a whitish-grey band between the CBB and posterior (usually pigmented) 
trabecular meshwork
Figure 5d (middle right). The posterior (usually pigmented) trabecular meshwork (PTM) is the functional 
two-thirds of the TM found just anterior to the SS, overlying Schlemm’s canal (visibility of PTM suggests 
that the angle is open in that particular area)
Figure 5e (bottom left). The anterior non- or lightly pigmented trabecular meshwork (ATM) is the non-
functional one-third of the TM, having more of a ground-glass appearance
Figure 5f (bottom right). Schwalbe line (SL) is a fine whitish linear opacity that marks the peripheral 
termination of Descemet membrane, lying between ATM and corneal endothelium (if no angle structures 
posterior to SL are visible, it suggests that the angle is very narrow or closed in that particular area)

Particularly in cases of pigment dispersion or exfoliation, SL may be variably pigmented: while this may aid in its 
identification, it can also cause confusion by mimicking PTM. Using a slightly off-axis narrow slit beam, SL can be 
localized as the intersection of the light reflexes from the anterior and posterior corneal surfaces.
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c.	 in the case of an anteriorly displaced 
crystalline lens, the iris moves only 
slightly posteriorly while retaining a con-
vex profile

Interpreting Gonioscopy
The angle structures visible during gonioscopy, 
from posterior to anterior (that is, from open to 
closed) are as follows,20,91 and presented as Fig-
ures 5a through 5f.
•	 peripheral iris: note the contour (concave, flat, 

or convex) and angle of approach of the iris
•	 ciliary body band (CBB): a pink, brown/tan, or 

grey band anterior to the iris root
•	 the CBB is typically wider in a myopic than 

in a hyperopic eye
•	 scleral spur (SS): the insertion of the ciliary 

muscle to the sclera forms a whitish-grey band 
between the CBB and posterior trabecular 
meshwork
•	 the SS may be obscured by benign iris pro-

cesses or pathologic PAS (to be reviewed in 
more detail later in this report)

•	 posterior (pigmented) trabecular meshwork 
(PTM): the functional two-thirds of the TM lying 
anterior to the SS and overlying Schlemm’s canal
•	 PTM visibility suggests that the angle is 

open in that area82

•	 anterior trabecular meshwork (ATM): the non- 
or lightly pigmented non-functional anterior 
one-third of the TM has more of a ground-glass 
appearance

•	 Schwalbe’s line (SL): a fine opaque whitish line that 
marks the peripheral termination of Descemet’s  
membrane, lying between the ATM and the cor-
neal endothelium
•	 visibility of no structures posterior to SL sug-

gests that the angle is extremely narrow or 
closed in that area

•	 SL may be very prominent (posterior 
embryotoxon) and/or variably pigmented 
(Sampaolesi’s  line, suggesting the pres-
ence of pigment dispersion or pseudoexfoli-
ation, the latter of which can increase the 
risk of angle closure)
•	 care must be taken to avoid misidentify-

ing a pigmented SL as pigmented TM, 

deepest and most pigmented, making 
angle structures easier to identify18

5.	 Use mid to high magnification to identify angle 
details

6.	 The lens may be tilted slightly toward the angle 
being visualized (that is, away from the mirror 
being used) to “look over” a steep iris and see 
deeper into an open angle92

a.	 the lens may also be tilted toward any 
bubbles to eliminate them
i.	 the occasional bubble can be taken 

as a positive sign that the pressure 
being used is not excessive

7.	 Compress/indent to differentiate appositional 
from synechial closure and help in the identifi-
cation of plateau iris

a.	 in appositional closure, the iris will move 
posteriorly with gentle pressure, assum-
ing a slightly convex profile; in areas of 
synechial closure, the peripheral iris will 
remain in contact with the posterior cornea

b.	 in plateau iris, while the central iris bows 
posteriorly with gentle pressure, the per-
ipheral iris does not; rather, it appears 
to bulge forward because of an anter-
iorly displaced ciliary body, creating the 
“double hump” sign, to be discussed in 
more detail later in this series

Figure 6. A gonioscopic photograph of an open 
angle, depicting (most posteriorly) the brown iris 
surface ending at the pigmented ciliary body, 
benign iris processes extending across the 
brighter scleral spur to the posterior pigmented 
trabecular meshwork, and (most anteriorly) the 
brighter Schwalbe line and corneal endothelium
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to be reviewed later in this series, remains the gold 
standard for angle assessment.12,82

Of course, differentiating abnormal from normal 
requires a familiarity with the latter. Gonioscopy 
should be performed regularly (which also helps 
overcome what can be a steep learning curve) 
and not reserved solely for difficult cases in which 
abnormality is anticipated.20

A gonioscopic photograph of an open anterior cham-
ber angle is presented as Figure 6 (Castaneda-Diez, 
2011),45 and one of an appositionally-closed angle, 
pre- and post-compression/indentation, is depicted 
in Figure 7 (Castaneda-Diez, 2011).10,45,89

Gonioscopic Grading Systems
Over the past 80 years, a number of standardized 
grading systems that attempt to correlate gonio-
scopic appearance with the risk of angle closure 
have been proposed, including those of Shaffer, 
Spaeth, and Sheie.14-16

The Shaffer system,15 likely the most commonly 
used standardized classification in clinical prac-
tice,20 is based on the angle between the anterior 
surface of the iris and posterior surface of the cor-
nea. Closure is felt to be very unlikely at grade IV 
(≥35°, CBB seen) or III (≥20°, SS seen), possible at 
grade II (≤20°, ATM but not PTM seen), very likely/

potentially leading to a closed angle 
being misclassified as open

•	 SL may also be localized by using a slightly 
off-axis slit lamp beam and noting where the 
anterior and posterior reflections of the cor-
neal wedge meet (Figure 5f). This can be 
particularly helpful in a very lightly pigmented 
and/or very narrow angle where more pos-
terior structures may not be visible91

•	 if uncertainly persists, gentle compres-
sion/indentation may be applied to an 
angle thought to be open to see whether 
any more posterior structures become 
visible. If so, the angle was narrower 
than initially thought

•	 cornea: the posterior surface of the cornea can 
be visualized anterior to SL
•	 if the cornea is the only visible structure, the 

angle is closed in that area
Obviously, gonioscopy is skill intensive, somewhat 
time consuming, and notwithstanding attempts at 
standardization, remains largely subjective.17,20,92 
Notwithstanding these limitations, gonioscopy is in 
vivo, requires little in the way of specialized instru-
mentation, provides dynamic real-time 3-dimen-
sional information on much more than simply angle 
width, and despite some of the amazing technology 

Figure 7a (on left). An angle viewed without compression/indentation shows few definitively visible angle 
structures, with perhaps a small section of posterior pigmented trabecular meshwork at the extreme left 
side of the light beam
Figure 7b (on right). With compression/indentation the angle widens, making the posterior pigmented 
trabecular meshwork and scleral spur visible in the left half of the light beam, while a posterior synechiae 
persists on the right side of the light beam, precluding visibility of any angle structures in that region
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ie’s grading of PTM pigmentation (from grade 0 [no 
pigment] to grade IV [dense pigment]) is used to 
this day.
As if angle grading systems weren’t complex 
enough, it is important to recognize that the Shaffer 
and Scheie systems are opposite: that is, a Shaffer 
grade I angle is very narrow, while a Scheie grade I 
angle is wide open.14,15

Moreover, studies using anterior segment optical 
coherence tomography (AS-OCT) have shown 
that ordinal grades of angle status (e.g., 0 through 
IV) do not represent equal intervals of progression 
through the angle-closure continuum, and high-
lighted “the need for a better method of tracking the 
natural history of angle-closure disease using goni-
oscopy in conjunction with quantitative data.”94

To help minimize confusion, perhaps the most use-
ful grading system in a clinical setting is a quali-
tative hybrid: in each quadrant, the most posterior 
visible angle structure is noted, with a description 
of iris approach (e.g., concave, flat, or steep) and 
any angle abnormalities (e.g. PAS, pigment, reces-
sion, or neovascularization). An example of how 
this particular system may appear in a clinical rec-
ord (in essence, simply recording what you see, 
rather than assigning number or letter grades) is 
presented as Figure 8.

imminent at grade I (≤10°, SL seen), and present at 
grade 0 (0°, no angle structures seen without com-
pression/indentation).45,92 This system, however, 
gives no information on iris contour or insertion, nor 
angle pigmentation.
The Spaeth system16 is essentially a more com-
plex extension of the Shaffer system. In addition 
to angle of iris approach, it describes level of iris 
insertion (from A to E as the insertion moves from 
extremely anterior to posterior) and contour (as 
steep, regular, or queer, the latter referring to a 
relatively concave peripheral contour). Iris contour 
may also be noted as b (bowed forward), f (flat), c 
(concave), or p (plateau), and a description of angle 
pigmentation (from 0 [no visible pigmentation] to 4+ 
[dense black pigment]) and iris processes (U, along 
angle recess; V, to TM; W, to SL) may be added. 
The Spaeth system also allows for incorporation of 
the results of dynamic and/or compression/indenta-
tion gonioscopy, making it the most comprehensive 
(and complicated) grading scheme.84,92

The Sheie system14 grades the angle based on 
visible structures, from grade 0 and I (CBB com-
pletely and partially seen respectively; closure very 
unlikely) through grade II (SS seen; closure unlikely) 
and grade III (PTM not seen; closure likely), to 
grade IV (no visible structures; angle closed). She-

Figure 8. Hybrid qualitative system

Rather than risk the confusion that an angle grading system can cause, clinicians 
may simply note the most posterior angle structure visible, and include a description 
of iris approach and any abnormalities (including amount of pigmentation and 
presence of synechiae), for each quadrant of both eyes (as a hypothetical example, 
in the temporal quadrant of this patient’s right eye, the iris approach was flat and the 
most posterior structure visible was a moderately pigmented PTM, suggesting an 
open angle; however, in the superior quadrant of the left eye, the iris approach was 
steep and SL was not visible, suggesting a closed angle)
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Pending
Part two of this four-part series will deal with ancil-
lary imaging modalities, including anterior segment 
optical coherence tomography and quantitative 
anterior segment parameters. Part three will review 
the primary angle-closure disease spectrum, includ-
ing the diagnosis and treatment of acute primary 
angle closure, and pathophysiologic mechanisms. 
The final section will delve into treatment, highlight-
ing laser, medical, and surgical interventions applic-
able to different stages of the PACD continuum.

Conclusion
Primary angle-closure glaucoma remains an 
important yet, unfortunately and unnecessarily, an 
underdiagnosed cause of glaucoma-related visual 
impairment. Through recognition of risk factors, 
careful clinical assessment, and the judicious use of 
evolving ancillary imaging modalities, primary care 
optometrists can identify this largely preventable 
disease of ocular anatomy early in the angle-clos-
ure spectrum. This sets the stage for effective med-
ical, procedural, and surgical intervention, means 
to the end of preventing vision loss and preserving 
vision-related quality of life.
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