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ABSTRACT

Purpose: To assess anatomical changes after laser periphdaomy (LPI) and predictors of angle
widening based on anterior segment OCT (AS-OCT)agle opening based on gonioscopy in mainland
Chinese primary angle closure suspects (PACS).

Design: Prospective observational study.

Participants. 454 subjects aged 50 to 70 years with PACS.

Methods. Subjects received clinical examinations includiggnioscopy and AS-OCT imaging at
baseline and 2 weeks after LPI as part of the Zsloaug Angle Closure Prevention (ZAP) Trial. PACS
was defined as inability to visualize pigmentedésular meshwork in two or more quadrants on static
gonioscopy. LPI was performed on one eye per sulije@ superior (between 11 to 1 o’clock) or
temporal or nasal (at or below 10:30 or 1:30 o’kJoocation. Biometric parameters in horizontal and
vertical AS-OCT scans were measured and averagedtivitiable linear and logistic regression
modeling were performed to determine predictoramgle widening, defined as change in continuous
measurements of mean angle opening distance (AOPpP50r angle widening, defined as the lowest
quintile of change in mean AOD750, and poor anglening, defined as residual PACS after LPI based
on gonioscopy.

Main Outcome Measures. Anatomical changes and predictors of angle widggaimd opening after LPI.
Results: 454 subjects were included in the analysis. 21®ived superior LPIs and 235 received
temporal or nasal LPIF.here were significant changes among most biompaiameters (p<0.006) after
LPI, including greater AOD750 (p<0.001). 120 eye%6.4%) had residual PACS after LPI In
multivariable regression analysis, several basglarameters, including superior LPI location (p£a))
smaller AOD750 (p<0.001), and greater iris curvatp<0.001), were predictive of greater angle
widening. Temporal or nasal LPI locations (OR=2.5;0.0001) and greater baseline AOD750
(OR=2.58, 0.1 mm increment, p<0.001) were mostiptied of poor angle widening based on AS-OCT.
Smaller mean gonioscopy grade (OR=0.34, 1 gradenment) was most predictive of poor angle opening

based on gonioscopy.
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Conclusions: Superior LPI location results in significantly gter angle widening based on AS-OCT
compared to temporal or nasal locations in a Clipepulation with PACS. This supports consideration

of superior LPI locations to optimize anatomicahibes after LPI.
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Introduction

Angle closure, defined as appositional or synectiaitact between the trabecular meshwork (TM) and
iris, is the primary risk factor for developing mary angle closure glaucoma (PACG), a leading cafise
permanent vision loss and blindness worldwiti&queous humor outflow is impaired by angle closure
which can lead to elevations in intraocular presgi®P) and glaucomatous optic neuropdtfijere are
effective treatments to alleviate angle closureluiding laser peripheral iridotomy (LPI) and lens
extraction surger§.LPI is commonly performed as primary treatment dogle closure as it is safe,
convenient, and produces significant beneficiatt@méaal changes, including angle widening based on
anterior segment OCT (AS-OCT) imaging and resatutibangle closure based on gonioscdpy.

There is currently no widely-held consensus reigarthe optimal location to place an LPI. For
some eyecare providers, LPI location is motivatedhe presence and location of iris crypts, which a
localized areas of iris thinning in the anteriordrr layer of the iris® For others, LPI location is
motivated by the risk of new-onset dysphotopsiasadifionally, LPIs were preferentially placed
superiorly beneath the upper eyelid to avoid causigsphotopsias. Recent evidence suggests that
temporal and nasal LPI locations may actually tesulower incidence of dysphotopsias, althoughséhe
findings have not been firmly corroborateéd:* One important motivating factor that has not bstexied
is the relationship between LPI location and anatahcthanges after LPI, even though creating angle
widening and alleviating angle closure are amowrgpitimary objectives for performing LPIs.

While LPI remains the primary form of treatmeait &ngle closure, recent landmark studies such
as the Effectiveness in Angle-Closure Glaucoma efisExtraction (EAGLE) and Zhongshan Angle
Closure Prevention (ZAP) Trials have proposed periiog fewer LPIs in specific patient cohoft¥.
Therefore, advancing knowledge about predictorpadr anatomical outcomes after LPI could help
eyecare providers identify patients who should tresilered for alternative forms of management, such
as monitoring or lens extraction surgery. In thisdg, we characterize anatomical changes afterihPlI

primary angle closure suspects (PACS) from the ZABl. We also develop statistical models to study



104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

the role of baseline parameters, including LPI fiocaand biometric measurements, as predictors of

angle widening based on AS-OCT and angle openisgdan gonioscopy after LPI.

M ethods

The ZAP Trial was approved by the Ethical Reviewabof Sun Yat Sen University, the Ethical
Committee of Zhongshan Ophthalmic Center, and theorfields Eye Hospital and Johns Hopkins
University institutional review boards. Ethics coittee approval for the current study was also oletai
from the University of Southern California Medic@lenter Institutional Review Board. All study
procedures adhered to the recommendations of thdafagon of Helsinki. All study participants

provided informed consent at the time of enroliment

Clinical Assessment

Subijects for the current study were identified friira Zhongshan Angle Closure Prevention (ZAP) Trial
a single-center randomized controlled trial base@iiangzhou, Ching.Eligible subjects aged 50-70
years with bilateral PACS received complete eyenémations, including gonioscopy and AS-OCT
imaging, by trained ophthalmologists at baseling 2meeks after LPl. PACS was defined as an ey wit
two or more quadrants of angle closure, definednasility to visualize pigmented TM based on
gonioscopy, in the absence of peripheral anteymeshiae (PAS), IOP greater than 21 mmHg, and
evidence of glaucomatous optic neuropathy or amtesegment ischemia from previous acute IOP
increase.

Static gonioscopy was performed under dark amHighting standardized at less than 1 lux
illumination (EA30 EasyView Light Meter; Extech tngments, Waltham, MA, USA) with a 1-mm light
beam and a Goldmann-type 1-mirror goniolens (HaeetSAG, Koniz, Switzerland) prior to pupillary
dilation. Gonioscopy was performed by one of twbofeship-trained glaucoma specialists with high
intergrader agreement (weighted kappa > 0-80LCare was taken to avoid light falling on the pupi
inadvertent indentation of the globe, and tiltifghe lens greater than 10 degrees. The angle reaed
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in each quadrant according to the modified Shaffessification system: grade 0, no structures Msib
grade 1, non-pigmented TM visible; grade 2; pigredifM visible; grade 3, scleral spur visible; grdde
ciliary body visible.

AS-OCT imaging was performed with the Visante ASIO§ystem (Carl Zeiss Meditec, Inc.,
Dublin, CA, USA) under dark ambient lighting stardiaed at less than 1 lux illumination prior to
pupillary dilation. During imaging, eyelids werently retracted taking care to avoid inadvertenspuge
on the globe. At the start of the ZAP Trial, onlyaes along the horizontal (temporal-nasal) meridian
were performed. Partway through the ZAP Trial, scatong the vertical (superior-inferior) meridian
were also performed.

All eligible ZAP subjects received LPI in one eyexted at random using a pre-generated list of
random numbers. LPI was performed on the day ob#seline exam by a trained ophthalmologist using
an Abraham lens (Ocular Instruments, Bellevue, WSA) following a standard clinical protocol. A
YAG laser machine (Visulas YAG Illl, Carl Zeiss Measli, Dublin, CA, USA) was used to create an
iridotomy starting with an initial setting of 1.5Jnand titrating as needed to create a patent dnapf at
least 200um in diameter. LPIs were preferentially placed la¢hehe superior eyelid unless there was a
prominent iris crypt in a more temporal or nasahkion. LPI location was not randomized.

Inclusion criteria for the current study includedbjects who received gonioscopy and AS-OCT
imaging at baseline and 2 weeks after LPI. Exclusidteria included eyes missing horizontal or ioait

AS-OCT images.

AS-OCT Image Analysis

One or two AS-OCT images per eye oriented along ltbgzontal and/or vertical meridians were
analyzed using custom software (the Zhongshan Arglsessment Program), which automatically
segmented anterior segment structures and prodiicatbtric measurements once the scleral spurs were
marked® Image analysis was performed by 5 certified grmaéto were masked to examination results
and intervention assignments. Graders confirmedségeentation and marked the scleral spurs in each

6
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image. The scleral spur was defined as the inwastitysion of the sclera where a change in curvatfire
the corneoscleral junction was observed. set of 20 images from 20 eyes were randomlycsedeand
graded by all 5 graders independently. Good to lexdeinter-grader agreement was evidenced by high
intraclass correlation coefficients (ICC = 0.74€).@mong all parameters.

In total, 13 biometric parameters describing thee@or segment were measuréhOD500 and
AOD750 were defined as the perpendicular distanom fthe TM at 500 and 750 um anterior to the
scleral spur to the anterior iris surface, respebti TISA500 and TISA750 were defined as the areas
bounded anteriorly by AOD500 and AOD750, respebtivposteriorly by a line drawn from the scleral
spur perpendicular to the plane of the inner stheadl to the opposing iris; superiorly by the imne
corneoscleral wall; and inferiorly by the iris sagé. Iris thickness at 750 and 2000 um from therakl
spur (IT750 and 1T2000), iris area (IA), iris cutwee (IC), lens vault (LV), anterior chamber depth
(ACD), anterior chamber width (ACW), anterior chanlarea (ACA), and pupillary diameter (PD) were
also measuretf*® Eyes with one or more images in which the sclepalr was not detectable or with at
least one missing measurement among the biomedriznmeters analyzed were excluded from further

analysis.

Statistical Analysis

Mean parameter measurements were calculated byagingr all sectoral measurements from both
horizontal and vertical images. Anatomical changfter LPI were calculated by subtracting pre-LPI
mean parameter measurements from post-LPI meampsameasurements. Normality of pre- and post-
LPI parameter measurements was assessed usingothmdorov-Smirnov test. All distributions were
non-normal, and pre- and post-LP| parameter measmts were compared using the Wilcoxon signed-
rank test. Change in mean AOD750 after LP| was @ethbbetween superior and temporal or nasal LPI
locations using the Wilcoxon rank sum test. Fregiemnof poor angle widening and poor angle opening

after LPI were compared between superior and teahpomasal LPI locations using the chi-square test



181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

Age- and sex- adjusted univariable linear regoessinalysis was performed to assess the
relationship between baseline parameters and changean AOD750 after LPI in um. AOD750 was
selected as the outcome measure due to its stresariation with gonioscopic angle closure and to
compare our findings to previous studié$Spearman correlation coefficients were calculatedssess
for collinearity among biometric parameters. AOD5DBA500, and TISA750 (r > 0.76 with AOD750),
ACA ((r = 0.94 with ACD), and IT2000 (r > 0.79 wit750) were excluded from multivariable stepwise
models due to high collinearity with other parametand to maintain variance inflation factors (VIE3s
than 3.0.

Multivariable stepwise models based on optimizatid the Akaike Information Criteria (AIC)
were developed with the remaining parameters wadjesting for age, sex, and change in PD after LPI.
Units for biometric parameters were modified forygiblogic significance and interpretability of beta
coefficients and odds ratios. Multivariable linesrd logistic regression modeling were performed to
determine predictors of angle widening, defined chsinge in continuous measurements of mean
AOD750, poor angle widening, defined as the lowgshtile (20%) of change in mean AOD750, and
poor angle opening, defined as residual PACS (twanore quadrants of angle closure) based on
gonioscopy after LPI. All analyses were performathg the R programming interface (version 4.0.2).

Statistical analyses were conducted using a sagmitie level of 0.05.

Results
In total, 918 subjects received LPI and clinicalminations, including gonioscopy and AS-OCT
imaging, at baseline and 2 weeks after LPI. 238esth (25.9%) were excluded due to missing vertical
images, which were not collected until partway tlgio the ZAP Trial. 37 subjects (4.0%) were excluded
due to missing horizontal images. 189 subjects6f@).were excluded due to at least one missing
measurement among the biometric parameters analyzed

454 eyes of 454 subjects were included in the austidy. All AS-OCT images from these eyes
had detectable scleral spurs and measurementdl foiometric parameters. The mean age of subjects

8
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included in the study was 58.2 + 4.7 years (rarf@y6% years). 73 subjects (16.1%) were male and 381
subjects (83.9%) were female, which was consistétht the overall distribution of the ZAP Trial (17%
male, 83% femaley. All 454 subjects (100.0%) had PACS at baselinergt LPI. 120 subjects (26.4%)
had residual PACS at 2 weeks after LPI. The meadified Shaffer grade was 0.85 + 0.58 at baseline
and 1.12 + 0.78 at 2 weeks after LPI. 219 subjemtsived LPIs in superior locations (between 11d)0
1:00 o'clock) and 235 subjects received LPIs ingeral or nasal locations (at or below 10:30 or 1:30
o’clock).

There was a significant difference (p < 0.006) leetwbaseline and 2-week measurements for all
biometric parameters except IT2000 (p = 0.11) (@dhl There were significant increases (p < 0.006)
AOD500, AOD750, TISA500, TISA750, IT750, ACD, ACWCA, and LV and significant decreases (p
<0.001) in IA, IC, and PD at 2 weeks after LPI.

There was a significant difference (p = 0.03) ie thedian change in mean AOD750 after LPI
between eyes receiving LPI in superior (84.3 + 51r8) and temporal or nasal (73.4 + 52.6 um)
locations. There was a significant difference (0.802) in the frequency of eyes with poor angle
widening between superior (31 out of 219; 14.2%]J semporal or nasal (61 out of 235; 26.0%) LPI
locations. There was no significant difference (@.69) in the frequency of eyes with poor anglenipg
between superior (56 out of 219; 25.6%) and temoraasal (64 out of 235; 27.2%) LPI locations.

On univariable linear regression analysis, there avaignificant association (p < 0.05) between 7
baseline parameters and change in AOD750 afteaftBtt adjusting for age and sex (Table 2). Temporal
or nasal LPI locations were associated with smaklemge in AOD750p(= -11.09, p = 0.025). Greater
AOD750, IC, ACD, ACA, and LV and smaller IT750 aR® were also associated with smaller change in
AOD750 (p <= 0.001). Greater change in PD and snaliange in AOD750 after LPI were significantly
associatedf(= -1.72, p = 0.004). There was no association (p29) between age or sex and change in
AOD750 after adjusting for sex and age, respegtivel

On multivariable linear regression analysis asegsgiredictors of angle widening after LPI
(overall model adjusted >R= 0.24), there was a significant association (p.&1) between 6 baseline

9
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parameters and change in AOD750 after LPI aftenstitig for age, sex, and change in PD (Table 2).
Temporal or nasal LPI locations were associateld sntaller change in AOD750 € -12.81, p = 0.004).
Greater AOD750, IA, and PD and smaller IC and AC&enalso significantly associated (p < 0.01) with
smaller change in AOD750.

On multivariable logistic regression analysis asiegspredictors of poor angle widening after
LPI (overall model pseudo’®R 0.18), 5 baseline parameters significantly predi poor angle widening
after adjusting for age, sex, and change in PDI€ETa@h Temporal or nasal LPI locations were assedia
with higher odds of poor angle widening (OR = 2,8G; 0.001). Greater AOD750 (OR = 2.58, 0.1 mm
increment), 1A (OR = 1.35, 0.1 nfnincrement), and PD (OR = 1.13, 0.1 mm incremergjenalso
associated with higher odds of poor angle widermg 0.001). Greater IC was significantly assodate
with lower odds (OR = 0.40, 0.1 mm increment, p.60Q) of poor angle widening.

On multivariable logistic regression analysis (@lemodel pseudo R= 0.08), 3 baseline
parameters significantly predicted poor angle opgnafter adjusting for age, sex, and change in PD
(Table 4). Greater IA (OR = 1.209, 0.1 fmincrement) was associated with higher odds of pogle
opening (p < 0.006). Greater IC (OR = 0.54, 0.1 manement, p < 0.001) and mean gonioscopy grade
(OR = 0.34, 1 modified Shaffer grade, p = 0.001)ensssociated with lower odds of poor angle opening

There were significant differences between basetireasurements of ACD (2.25 mm for
superior LPI location, 2.21 mm for temporal or Hddal locations; p = 0.024) and ACA (16.14 rhfor
superior location, 15.75 nfrfor temporal or nasal locations; p = 0.039) by Id®ation (Table 5). There

were no significant differences (p > 0.065) amotiteobaseline parameters, including age and sex.

Discussion

We found significant anatomical changes after liRtjuding increased angle width based on AS-OCT
and decreased prevalence of PACS based on gonjoaftep LPI in a cohort of mainland Chinese with
PACS. Univariable and multivariable models revedhet angle widening is significantly associatethwi
not only baseline biometric parameters, such as A&Dand iris curvature, but also LPI location.
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Temporal or nasal LPI locations were also stropgbdictive of poor angle widening based on AS-OCT,
although they were not predictive of angle operbaged on gonioscopy. These results provide the firs
evidence of an anatomical benefit to performingsLi superior iris locations, which may support
reconsideration of current practice patterns armlige insights into increasing the efficacy of LPI
treatment in angle closure eyes.

LPI prevents acute angle closure attacks andnadstilowers IOP, especially when IOP is
elevated:'* We hypothesize that it is angle widening after LRt reduces the likelihood of developing
PAS and elevations in IOP over time. Currently,atomn of iris crypts and concern for new-onset
dysphotopsias after LPI are the two primary moingtfactors for selecting a location for LPl. Our
results suggest that superior LPI locations cedtémtween 11 to 1:00 o'clock provide greater angle
widening than temporal or nasal locations. In oudtivariable linear regression model, superior LPI
location resulted in 12.8 um greater increase iam#&0OD750 on average compared to temporal or nasal
LPI locations, which amounts to 16.3% of the 7707 @f angle widening observed on average after LPI
in any location. In addition, based on our multighte logistic regression model, the odds of powla
widening after LPI increases by 2.6 times with temap or nasal LPI locations compared to superior LP
location. We believe these results support conatater of superior LPI locations to optimize anatoahi
changes after LPI.

The explanation for the benefit of superior LPtdtions is less apparent than the anatomical
benefits. One possible explanation is that the apeerangle is narrowest superiorly, which makes the
superior sector more likely to respond to EFP£ However, little is known about the localized octseal
effects of LPI treatment and whether angle widemiogurs predominantly in the sector in which the LP
is performed. An alternative explanation is thaugerior LPI is more effective at reestablishingeaus
flow and reducing the pressure gradient betweeratherior and posterior chambers, although why this
would be the case is difficult to postulate. Fipa#in LPI that is clearly visible in an AS-OCT ingagay
introduce localized anatomical changes (e.g. triansls, stromal deformations, PAS) and biases when
measuring biometric parameters. However, there avagsible LPI in only one horizontal (temporal-
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nasal) image of one subject, which, when removednfthe analyses, did not affect our findings.
Therefore, further work is required to elucidate thechanisms by which superior LPI locations preduc
more effective angle widening after LPI.

Anatomical changes after LPI are well-characteriaed our results based on data from the ZAP
Trial are in agreement with previously reportedifimys.>® On average, all parameters describing angle
width increased after LPI. In addition, IC decrehsedicating flattening of the convex iris and uetion
of pupillary block. Conversely, LV increased, whigtay be related to equilibration of pressures & th
anterior and posterior chambé&rs. Interestingly, PD decreased after LPI despite falyecontrolled
lighting conditions during AS-OCT imaging. This dlimg may be related to flattening of the iris or
reduction of appositional forces between the ing kens at their point of contact after Mhile there
were also significant changes in IT750, IT2000, Bad ACD after LPI, these changes are likely
statistically but not physiologically significanivgn their small magnitude and the relatively lastedy
sample size.

The results of our multivariable model of baselpredictors of angle widening, defined by
continuous measurements of AOD750, are also cemsistith previous studi€s> Greater mean angle
width at baseline is associated with smaller amgtkening after LPI. This is logical, since LPI pinily
treats pupillary block, which likely plays a smaltele in PACS eyes with wider angles. Greater Al a
PD are also associated with smaller angle widewiftgr LPIl, presumably due to residual iris tissue
crowding the angle even after LPI. Greater IC iisrgjly associated with greater angle widening, thic
reflects the role of IC as a marker of pupillarpdi?® Greater ACD is also associated with greater angle
widening, presumably because it suggests agaitestsarelated phacomorphic etiology underlying the
angle closure. Finally, we included change in PRllmodels to control for differences in PD betwee
examinations at baseline and 2 weeks after LPI. Sitpaificant association between change in PD and
AOD750 is a reminder that pupil size is a key dateant of angle width and should be controlled or
adjusted for when performing quantitative analysfegngle width across multiple imaging sessiongnev
when lighting conditions are carefully controll@d®
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Gonioscopy remains the clinical standard for detgcangle closure and forms the basis for
current definitions of primary angle closure dige@ACD)? In our study, the majority of LPI-treated
eyes (26.4%) had open angles based on gonioscopy La&#1, consistent with previous studfesn
addition, smaller baseline mean modified Shaffeadgrwas predictive of poor angle opening after LPI,
which is consistent with previous findingsdowever, this result stands in contrast to smaikseline
mean AOD750 predicting greater angle widening. dditon, neither LPI location nor baseline mean
AOD750 were predictive of angle opening based amiagzopy. These differences among predictors of
angle widening based on AS-OCT and angle openirggdan gonioscopy serve as an important
reminder of fundamental differences between AS-@@d gonioscopic angle assessments, especially in
angle closure eye§3*

We assessed anatomical effects of LPI using hatat@nd vertical AS-OCT scans, which is an
important strength of our study. There is significaectoral variation among biometric measurements,
and analyzing a single horizontal image could noissnisrepresent localized effects of LPI on mean
angle width?> However, the increased anatomical accuracy carddsy analyzing more images may also
come at a cost, since each parameter measurenadieists the contributions of a greater number of
localized anatomical features. This may explain wiey R-squared metric of our multivariable model of
angle widening (R= 0.24) was less than that of a previously repbrieodel (R = 0.34), despite
analyzing similar biometric parameters.

Our study has some limitations. First, LPI locatiwas not randomized; LPIs were preferentially
placed beneath the superior eyelid unless thereawasvenient iris crypt elsewhere. Therefore,drigpt
status may be a confounder in the relationship éetiPI location and angle widening after LPI. That
said, there is no evidence to suggest that perfayran LPI at the site of an iris crypt should ndtigits
angle-widening effect. In addition, there were fdifferences among baseline parameter measurements
when grouped by LPI location, and the greater mé&D and ACA measurements observed in the
superior LPI group would be expected to decredbershan increase the apparent angle-wideningteffe
based on our multivariable linear regression masetond, all subjects had PACS. Therefore, oultteesu
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may not generalize to patients with primary andtsure (PAC) and PACG. However, no differences
were observed in the effect of LPI in PACS and FA&ZG eyes in a previous study, which suggests that
there may not be differences in anatomical chaaffes LP| based on disease stdtT$ird, all subjects

in the ZAP Trial were Chinese, which again may tithe generalizability of our results. However,rthe
are many similarities between our findings, inchgdikey predictors of angle widening after LPI, and
findings in data from South Indian ey&Binally, the R-squared metrics of our multivarebiodels were
poor. Therefore, further work is required to idgnthore predictive parameters before statisticatlet®
can be used to predict precisely how a patientawilkill not benefit from LPI.

In conclusion, we characterized and modeled LRiteel anatomical changes in Chinese subjects
with PACS. Our key finding is that a superiorly gdd LPI results in greater angle widening on averag
and lower odds of poor angle widening comparedngpteally or nasally placed LPI. Based on these
results, eyecare providers may consider a supeRblocation to optimize anatomical changes aftet.L
However, the long-term clinical implications of shadditional angle widening and the mechanism that
underlies this effect remain unclear. This approawy also predispose patients to a higher risk of
dysphotopsias™*We hope this study inspires additional researdmpwove the effectiveness of LPI for

widening the angle and reducing the risk of PAC@ngle closure eyes.
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Table Captions

Table 1. Mean parameter measurements at baseline and 2 aiek& Pl and change in mean parameter
measurements after LPI.

Table 2. Univariable and multivariable linear regression lgsia of the relationship between baseline
parameters and change in mean AOD750 after LPksdjfor age and sex.

Table 3. Multivariable logistic regression model with signént baseline predictors of poor angle
widening (lowest quintile of change in AOD750) afté’| adjusted for age and sex.

Table 4. Multivariable logistic regression model with signént baseline predictors of poor angle
opening (residual PACS) after LPI adjusted for age sex.

Table 5. Mean parameter measurements at baseline by LRIdoca
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Table 1. Mean parameter measurements at baseline and 2 weeks after LPI and change in mean parameter
measurements after LPI.

Basdline 2 Weeks Change

Before LPI After LPI After LPI
Parameter Mean STD Mean STD P-value* Mean STD
AOD500, mm 0.082 0.044 0.136  0.055 <0.001 0.054 0.042
AOD750, mm 0.127 0.058 0.206 0.071 <0.001 0.079 0.052
TISA500, mm? 0.041 0.020 0.059 0.024 <0.001 0.018 0.016
TISA750, mm? 0.074  0.030 0.110 0.036 <0.001 0.036 0.025
IT750, mm 0.496 0.061 0.499 0.060 0.006 0.004 0.034
IT2000, mm 0.640 0.059 0.637 0.059 0.114 -0.003 0.039
IA, mm? 1625 0.196 1607 0.200 <0.001 -0.017 0.104
IC, mm? 0.355 0.078 0.199 0.084 <0.001 -0.157  0.098
ACD, mm 2227 0.197 2236 0.197 <0.001 0.009 0.022
ACW, mm 11.640 0.365 11.681 0.363 <0.001 0.040 0.140
ACA, mm? 15.938 1.992 16.723 1.891 <0.001 0.786  0.441
LV, mm 0.760 0.177 0.782 0.180 <0.001 0.022 0.068
PD, mm 4528 0.753 4404 0.835 <0.001 -0.121 0.691

Abbreviations: AOD500/750: Angle opening distance 500/750 um from the scleral spur. TISA500/750:
Trabecular-iris space area 500/750 um from the scleral spur. IT750/2000: Iris Thickness 750/2000 um
from the scleral spur. 1A: IrisArea. IC: Iris Curvature. ACD: Anterior Chamber Depth. ACW: Anterior
Chamber Width. ACA: Anterior Chamber Area. LV: LensVault. PD: Pupillary Diameter.

* P-values calculated using Wilcoxon signed-rank test.
Boldface indicated significant at P < 0.05.



Table 2: Univariable and multivariable linear regression analysis of the rel ationship between baseline
parameters and change in mean AOD750 after LPI adjusted for age and sex.

Univariable * Multivariable* ®
Changein Changein

Parameter Interval AOD750 (um) P-value AOD750 (um) P-value
Age Years 0.573 0.288%

Sex Femae -0.447 0.948%

Mean gonioscopy grade 1 mShaffer grade 7.1677 0.306

LPI location Temporal/Nasal -11.087 0.025 -12.809 0.004
AOD500 0.1 mm -4.552 0.423

AOD750 0.1 mm -16.978 <0.001 -20.806 <0.001
TISA500 0.1 mm? -2.682 0.832

TISA750 0.1 mm? -8.142 0.328

IT750 0.1 mm -13.150 0.001

1T2000 0.1 mm -6.223 0.142

1A 0.1 mm? 0.669 0.597 -6.546 <0.001
IC 0.1 mm 19.360 <0.001 18.178 <0.001
ACD 0.1 mm -3.238 0.010 3.849 0.010
ACW 1mm -0.221 0.173

ACA 1 mm? -4.364 <0.001

LV 0.1 mm 4.622 0.001

PD 0.1 mm -1.199 <0.001 -2.332 <0.001
APD 0.1 mm -1.242 0.001 -1.720 <0.001

Abbreviations: AOD500/750: Angle opening distance 500/750 um from the scleral spur. TISA500/750:
Trabecular-iris space area 500/750 um from the scleral spur. 1T750/2000: Iris Thickness 750/2000 um
from the scleral spur. 1A: IrisArea. IC: Iris Curvature. ACD: Anterior Chamber Depth. ACW: Anterior
Chamber Width. ACA: Anterior Chamber Area. LV: Lens Vault. PD: Pupillary Diameter. APD: Change
in PD after LPI.

* P-values calculated using age- and sex-adjusted linear regressions.
& Univariable models of sex and age adjusted for age and sex, respectively.
® Variance inflation factor (VIF) < 1.75 for all parameters.

Boldface indicated significant at P < 0.05.



Table 3. Multivariable logistic regression model with significant basdline predictors of poor angle
widening (lowest quintile of change in AOD750) after LPI adjusted for age and sex.

Multivariable *

Parameter Interval OR 95% ClI P-value
LPI location Tempora/Nasal 2.597 1541 - 4.470 <0.001
AOD750 0.1 mm 2.583 1507 - 4.538 <0.001
1A 0.1 mm? 1.351 1.127 - 1.628 <0.001
IC 0.1 mm 0.395 0.262 - 0.579 <0.001
PD 0.1 mm 1.125 1.070 - 1.188 <0.001
APD 0.1 mm 1.060 1.014 - 1112 0.013

Abbreviations: AOD500/750: Angle opening distance 500/750 um from the sclera spur. TISA500/750:
Trabecular-iris space area 500/750 um from the scleral spur. 1T750/2000: Iris Thickness 750/2000 um
from the scleral spur. 1A: IrisArea. IC: Iris Curvature. ACD: Anterior Chamber Depth. ACW: Anterior
Chamber Width. ACA: Anterior Chamber Area. LV: LensVault. PD: Pupillary Diameter. APD: Change
in PD after LPI.

* P-values calculated using age- and sex-adjusted linear regressions. Variance inflation factor (VIF) <
1.94 for all parameters.



Table 4. Multivariable logistic regression model with significant basdline predictors of poor angle
opening (residua PACYS) after LPI adjusted for age and sex.

Multivariable *
Parameter Interval OR 95% CI P-value
IA 0.1 mm? 1.209 1.056 - 1.388 0.006
IC 0.1 mm 0.539 0.389 - 0.732 <0.001
Mean gonioscopy grade 1 mShaffer grade wider 0.335 0.175 - 0.632 0.001

Abbreviations: |A: IrisArea. IC: Iris Curvature.

* P-values calculated using age- and sex-adjusted linear regressions. Variance inflation factor (VIF) <

1.49 for all parameters.



Table 5: Mean parameter measurements at baseline stratified by LPI location.

Superior Temporal/Nasal
(N =219) (N =235) P-value*
Parameter Mean STD Mean STD
Age, years 57.991 4.789 58.319  4.586 0.476
Sex (M/F) 33 186 40 195 0.571°
AOD500, mm 0.084 0.044 0.080 0.044 0.387
AOD750, mm 0.129 0.055 0.125  0.060 0.282
TISA500, mm? 0.041 0.020 0.042 0.019 0.765
TISA750, mm? 0.075  0.030 0.074  0.030 0.865
IT750, mm 0.481 0.063 0.487 0.071 0.723
IT2000, mm 0495  0.064 0.498 0.058 0.983
1A, mm? 0.638 0.056 0.641 0.062 0.514
IC, mm? 1.618 0.197 1.631 0.195 0.973
ACD, mm 2.247 0.191 2.208 0.202 0.024
ACW, mm 11659 0.344 11.622 0.384 0.199
ACA, mm? 16.139  1.960 15751  2.008 0.039
LV, mm 0.754  0.165 0.765  0.187 0.793
PD, mm 4.601 0.735 4460  0.765 0.065

Abbreviations: AOD500/750: Angle opening distance 500/750 um from the sclera spur. TISA500/750:
Trabecular-iris space area 500/750 um from the scleral spur. 1T750/2000: Iris Thickness 750/2000 um
from the scleral spur. IA: IrisArea. IC: Iris Curvature. ACD: Anterior Chamber Depth. ACW: Anterior
Chamber Width. ACA: Anterior Chamber Area. LV: LensVault. PD: Pupillary Diameter.

* P-values calculated using age- and sex-adjusted linear regressions.
& P-value cdculated using chi-square test.
Boldface indicated significant at P < 0.05.



Précis

Laser periphera iridotomy in Chinese primary angle closure suspects produces angle widening on
anterior segment OCT and opening on gonioscopy. Superior laser locations result in greater angle

widening compared to temporal or nasal locations.



