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Classification of mechanisms

4 - point scheme (Ritch)

L. Pupil - block / )

Il. Ciliary body (Iris) induced

Il. Lens - induced

\Y2 Causes behind the \’
lens

Identifies obstruction to agueous flow at
progressively more posterior levels

Images Il & IV courtesy J. Liebmann and

Ritch R et al. The Glaucomas. 1996:801 R.Ritch

Image Il courtesy W.Nolan




Pupil block
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Steep iris curvature High rise PAS

Ciliary body/Iris mechanism

Shallow peripheral and deep central anterior chamber




Lens mechanism

Shallow peripheral and shallow central ACD

Atypical - 42 yr old male

+ Sudden onset reduction in distance vision

« RVA =6/60, PH 6/9, LVA 6/36, PH 6/9

* N5 both eyes, 6/6 with -2.0D lens

* IOP R =40mmHg, L = 34mmHg

+ Goniosopy — appositional closure both eyes

Choroidal effusions




old

Anatomical risk factors

New
Shallow/ crowded AC ° Anterior chamber-
Hyperopic eyes width, area and volume
Large lens ° Iris — thickness, area, and
Lens position curvature.
Lens curvature ° Lens —lens vault

Lens
vault

Nongpiur ME, Ku JY, Aung T (2011b). Angle closure glaucoma: a mechanistic review. Curr Opin
Ophthalmol 22(2): 96-101.

“Plateau Iris” configuration

Deep Central AC

Iris Profile: Flat
Angular Iris Root
Anterior Ciliary Body




Variants of plateau iris

Typical plateau iris

Thick peripheral iris

Prominent ‘last iris roll’

M He, PJ Foster, GJ Johnson,PT Khaw EYE 2006

Quantitative Iris parameters

= |-Curv,- line from peripheral to
the most central points of iris
pigment epithelium

= |-Area - cross-sectional area
of iris (from spur to pupil).

= Iris thickness (IT)750 and
IT2000 - iris thickness
measured at 750 and 2000 pm
from the scleral spur,
respectively.

= Greater iris curvature, area
and thickness

Automatic measurement of iris

Wang BS, Narayanaswamy A, Amerasinghe N, Zheng C, He M, Chan YH, et al. (2011). Increased iris thickness and
association with primary angle closure glaucoma. Br J Ophthalmol 95(1): 46-50.




Lens vault

« T lens vault increases
the risk AC by 48
times compared to
normal

* Bulk of lens located
anterior to the plane
of the angles plays an
important role in the  Absolute lens position (ALP), Relative

h nesi Lens Position (RLP) defined by Lowe
pathogenesis ALP = ACD + LT/2 (mm)

RLP = (ACD + LT/ 2) / AL (no
units)

Nongpiur ME, He M, Amerasinghe N, Friedman DS, Tay WT, Baskaran M, et al. (2011a). Lens vault, thickness, and position in Chinese
subjects with angle closure. Ophthalmology 118(3): 474-479.

Anterior chamber depth Iris thickness

anterior surface of the
lens & cornea

Qualitative analysis

) A Iris profile Iris convexity
Distance between the Overall thickness and Deviation of the shape  Curvature of the posterior

the_thickness of t_he of the iris profile from a  surface of the iris
peripheral one third of flat horizontal line
the iris (termed basal iris

thickness)

Angulation of iris root Ciliary body size Ciliary body position ranging
The iris root makes an The greatest distance from posterior (more neutral)
about change in the Between the apex of to a more anterior position.

point of insertion from
the ciliary body.

the ciliary body and
the base

The absence of the ciliary sulcus
indicates an anterior positioned CH
A present ciliary sulcus indicates &
more posterior CB.




Developing a qualitative grading scale

e 11 observers

* Mixed experience - glaucoma consultants, clinical
scientists, research fellow, technicians

* 2images given as start and end anchor points

+ Each observer asked to rank 8 images for each
characteristic under standardised conditions

« Strength of correlation analysed for each observer
against each other

« Kendall's W coefficient of concordance for multiple
observers

R. Siddiqui, D. Henson, V. Sung, P. Good, R. Stanton, W. Nolan

Iris Profile

Extreme points — better agreement




»
o

10 %
2 * E 2
. §o
: 3
Anterior chamber depth Rank
c o8 d e
¢ Perfect concordance between 4 observers 8
where x=y £, H
e 2-point transpositions (7 and 8) and 3 > £

point transposition(4,5,6)
e Highest variance at points 4,5 and 6

i o
2 3 4 5 6 7 8 9 Q(’o‘*@“@?ﬁo‘*‘ai’\\*é‘\“‘

Obs erver

Mean Rank
Mean Rank

1.2 3 4 5 6 7 8 8 10 12 3 4 5 & 7
Rank Rank

Key
% WN A RS Rst 4 ma F am B bH ©- FS- pe vs v A YW

-

Corrected Error Score

a

Ciliary body position d

Variance
Time, minutes

e Perfect inter-observer agreement could not be

Reached T isirom Dq"&é,ﬁ“ﬁé:r‘ S
Rank s erver

e Corrected error scores range from 0-36 *

e Variation in ranking images 2-8 e o

e No simple 2, 3 or 4-point transpositions
e Images 2,4,5,7 and 8 (highest error scores)
pruned




Pruned scales concordance

Characteristic Number of Pruned Kendall’s 10 Kendall’s
points in scale Concordance Concordance (W)
ACD 7 1.00 0.95
Iris Thickness 5 0.92 0.91
Iris Profile 5 1- 0.84 0.84
Convexity 5 0.85 0.79
Angulation 4 041 -0.21 0.41
Ciliary Body Size 5 0.92 - 0.80 0.90
Ciliary Body Position 4 -1-1 0.65

Mechanisms of angle closure
- Do they matter?




Subclassification of Primary Angle Closure
Using Anterior Segment Optical Coherence
Tomography and Ultrasound Biomicroscopic
Parameters

Jurid Kuon, MD, Kyung Rim Sung, MD, PAD, ' Seungbong Han, PAD,” Ye  Moon, MD.' Joong Won Shin, MDY

Ophthalmology 2017;124:1033-1047

Figure 1. Quantitative parameters messured on the (A) anterior-segment
optical coberence tomogrphy (ASOCT) and (B) ultrsound bio-
microscopic images. ACA = anterior chamber area; ACD = anterior
chamber depth; ACW = anterior chamber width; AODS00 = angle
opening distance 500 jtm from the scleral spur; CB = ciliary body; 1A = iris
is thickness 750 jtm fram
5 = scleral spur; TCA =

cross-sectional area; IC = iris curvature:
the S5; LV = lers vault; PD = pupil diameter;
trabecular<iliary process angle; TCPD = wabecubiriliary process
distance.

Table 2. Comparison of Anterior Segment Oprical Coherence Tomogmaphy and Ulrasound Biomicroscopy Pammeters Used in Cluster
Analysis (N = 73)

Vartables Cluster A (n=48) Cluster B (n=25)

ASOCT parameters
AODE00 (mm) 0152010 017008
LV (mm) 12125024
ACD (mm) 20+02
ACA (mm) 14.1£11
ACW (mm) 115205 119£04
IC (1mm) 0162008 011004
IA (mm’) 4042090
IT750 (mm) 0432008
PD (mm) 34208
TCA (degress) 910=134 637462
TCPD (1run) 099022 0782016
TBTT (mm) [ESEANI THZT
CB orientation (nestalfimerior), emporal 35/13 Q25
CB orientation (neutral Amerior), raal 35/13 025
Iris irsertion (basl/middlefapical), temporal ki el 12/112
Iris irsertion (basalfmiddlefapical), rasl 36/10/2 14/3j2
Iris angulation (none/mildfpronounced), remporal 35/13/0 514/6
Iris angulation (nonefmildfpronounced), rsl 36120 5146
Iris ity (absentmildfmederane) , temparal 23241 1/
Itis ity (abmeny/mildmederae)s , sl 240231 20500
Ciliary mlas TEmpoTat 3T T

‘ Ciliary sulews (alsence/presence), masl 345 241
Trilo-argle contet (dommefopen], tewgoral JLTEN] pivTi
Irido-angle contact (closure/open), rasl 1731 20/5

PAC/ PACG post iridotomy imaging

TCA = Trabecular-ciliary process angle

TCPD = Trabecular-ciliary process distance
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Table 3. Compar=n of Other Clinical Chamcteristics between 2 Clustes Determined by Anterior Segment Optical Coherence
Tomogmphy and Ulrasound Biomicroscopy (N = 73)

Variables Cluster A (n = 48) Cluster B (n = 25) P Value
Age (yrs) 65171 6H.0+84 0.449
Sex (men/women) 939 421 1000
AXL (mm) 115304 1806 0.380
PAS (No/<20)/>20) 35 0[50 0.668
Pre-LPI IOP (mmHg) 18,8454 16245 0.037
Post-LP1 IOP (mmHg) 13.9£15 14111 0.647
JF difference (mmHgl* 5050 ITHT 0.01F
0P reduction (%) 2113179 83+19.5 0.003
Ma. of antighucoma medication LO£1.2 10£10 0.360

AXL = aial length; IOP = inmocular pressure; LPI = hser peripheral iridotomy; PAS = peripheral anerior synechiae; () = quadrant.
*PreLPl IOP — post-LPI IOP (mmHg).
OP difference/pre-LP1 IOP %100 (%).

P values with statstical significance (<0.05) appear in holdface.

Ophthalmology 2017;124:1033-1047

Clincal case:
45yr old, symptomatic angle closure and ANIOP, post -

iridotomy
Right Eye Left eye

LS

Good response to Pilocarpine
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Clear lens extraction both eyes

oD (O

Summary

Pupil block, iris/ ciliary body and lens
mechanisms

Combination of all three often present

Quantitative analysis using imaging can help
classify by mechanism

Qualitative analysis better for linear measures

Determining mechanism can help predicting
response to treatment but most cases with
raised IOP respond to lens extraction
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Thank you
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