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Title: Effect of Subconjunctival Microshunt Implantation on Intraocular Pressure Variation in Patients 
with Glaucoma 
 
Abstract Body: 
Purpose: IOP fluctuates diurnally and single measurements in clinic are known to be rather poor at 
identifying individuals with occult IOP spikes. Although mean IOP is the most widely recognized risk 
factor for glaucoma progression, recent expert opinion considers this method of monitoring 
problematic. Means do not capture differences in intensity of IOP-lowering therapy, nor provide 
information regarding changes to outflow capacity. Previous studies demonstrate that peak IOP and IOP 
fluctuation may be a better predictor of glaucoma progression. The magnitude of IOP peaks and 
fluctuation are predictive of visual field progression risk. The purpose of this study was to assess IOP 
peak and fluctuation using home tonometry and the water drinking test (WDT) before and after 
subconjunctival microshunt implantation. 
Study Design: Prospective cohort. 
Methods: Patients scheduled for subconjunctival microshunt implantation were recruited and 
underwent 7-days of iCare home tonometry with a WDT one month before surgery, and again 6-months 
postoperatively (±1-month). Home tonometry measurements were requested 6-7 per day. The WDT 
began with a baseline Goldmann applanation tonometry (GAT) reading immediately before patients 
were asked to drink 10mL/kg of water. Additional GAT measurements were taken every 15min for 1-
hour after fluid consumption. Maximum, minimum, and mean IOP were compared between baseline 
and post-operative measurements for both home tonometry and WDT. IOP fluctuation was calculated 
as the standard deviation of the measured IOPs during each of the home tonometry periods or WDTs. 
Results: A total of 20 patients were enrolled. Baseline median (IQR) age was 64 (54-71), mean deviation 
was -10.85 (-22.33 to -13.32), IOP was 23.5 (19-31) and medication classes were 3.5 (3-4). Water 



drinking test revealed significant reductions in peak IOP (-15 [6-23] mmHg; p<0.001), median [IQR] IOP (-
13.8 [12-14] mmHg; p<0.001), and IOP fluctuation (-1.6 [1.2-2.1] mmHg; p<0.001). Home tonometry 
found a post-operative median (IQR) IOP of 9.1 (6.9-13.4) mmHg, with a significant reduction in peak IOP 
(-15.5 [9-23] mmHg; p<0.01), median [IQR] IOP (-9.2 [7-14] mmHg; p<0.001), and IOP fluctuation (-1.6 
[1.4-2.9] mmHg; p<0.01) compared to baseline. 
Conclusions: Glaucoma filtration surgery with microshunt implantation significantly reduces mean IOP, 
the difference between patient’s highest and lowest IOP, and IOP fluctuation. This study’s findings 
indicate that subconjunctival microshunts improve patient IOP profiles, suggesting an increase in 
outflow capacity and a reduction in visual field progression risk. 
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Title: Glaucoma Filtering Surgery Comparison: SIBS and Gelatin Microshunts versus Trabeculectomy 
 
Abstract Body: 
Purpose: To compare surgical success, risk factors and post-operative course of the SIBS microshunt, 
gelatin microshunt, and trabeculectomy with mitomycin C (MMC) as a primary surgical intervention in 
patients with glaucoma. 
Study Design: We present a multicenter, 12-month, retrospective, non-randomized, interventional case 
series. 
Methods: Consecutive patients with glaucoma received either primary SIBS microshunt, gelatin 
microshunt, or trabeculectomy with MMC as a stand-alone procedure at one of six participating centers 
(Canada, Italy, Netherlands, Belgium, Singapore, Dominican Republic) from August 2015 to August 2020. 
Main outcome measures were proportion of eyes at 12-months with (1) no 2 consecutive IOPs > 17 
mmHg or clinical hypotony, without (complete) or with (qualified) glaucoma medications; and (2) ≥20% 
reduction from baseline IOP. Secondary outcomes included IOP thresholds of 14 mmHg and 21 mmHg, 
median IOP, medications, risk factors, post-operative interventions, complications, and reoperations. 



Results: Records from 643 eyes with SIBS microshunt (n=306), gelatin microshunt (n=198) or 
trabeculectomy (n=139) were included. After 12-months follow up, complete success occurred in 65% of 
patients with SIBS microshunt, 42% with gelatin microshunt and 58%% with trabeculectomy. Qualified 
success occurred in 85%, 69% and 85% of eyes, respectively. In the multivariate analysis, receiving intra-
operative MMC less than 0.4mg/ml was significantly associated with failure (HR 1.5; 95%CI 1.2-2.0). 
Complications occurred in 43%, 48% and 69% of eyes; needling in 10%, 29% and 22%; and reoperations 
in 7%, 11% and 6% with SIBS microshunt, gelatin microshunt, or trabeculectomy, respectively. 
Conclusions: Overall, patients with the SIBS microshunt achieved success rates similar to 
trabeculectomy, but with fewer post-operative complications and interventions. Patients receiving the 
gelatin microshunt experienced lower success rates, with higher complications, interventions, and 
reoperations relative to SIBS microshunt and trabeculectomy. 
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Title: Quality review of therapeutic meta-analyses in the glaucoma literature 
 
Abstract Body: 
Purpose: Systematic reviews with meta-analyses are an excellent resource in ophthalmology and 
medicine in general. Unfortunately, the quality of meta-analyses can vary greatly; therefore, it is 
important to routinely assess the available evidence. The goal of this study was to analyze the quality of 
meta-analyses in therapeutic studies in glaucoma. 
Study Design: Literature review and quality assessment. 
Methods: After searching the published reports from MEDLINE, EMBASE, and the Cochrane library for 
meta-analyses in glaucoma between 2008 and 2020, articles were first screened by two authors for 
relevance then full-text review was performed. The AMSTAR-2 checklist was applied to the meta-
analyses that met our inclusion criteria in order to determine article quality. Quality was both described 
qualitatively and by using a quantitative scale. This quality measure was then compared to multiple 
other variables including year of publication, scientific journal rating (SJR), and journal of publication. 
Results: Electronic searches imported 2506 studies for screening. Of these, 2102 were deemed to not 
meet inclusion criteria. Afterwards, 394 articles were subjected to full-text review where another 282 
articles were excluded. The remaining 114 articles were included in this quality review. In total, 7, 7, 39, 
and 61 studies were found to be of high, moderate, low, and critically low quality, respectively. There 
did appear to be a positive relationship between SJR and study quality, as all articles with a score of 
moderate quality or higher were in journals with an SJR greater than 1.00. Articles in the Cochrane 
Database had the highest chance of being high quality. There was no relationship between year of 
publication and study quality. The most common deficits of the reviewed meta-analyses were not 
providing a list of excluded studies, not including sources of funding for included studies, and not 
including an explicit statement of having a pre-registered protocol. 
Conclusions: The majority of meta-analyses in therapeutic glaucoma are of poor quality. As such, 
practitioners should exercise caution when relying on study results. The AMSTAR-2 tool is a useful tool 
in evaluating quality and may be used to assist clinicians in assessing evidence. Authors could 
considerably improve study quality by addressing critical domains on the AMSTAR-2 tool in their meta-
analyses. 
 
 

 

 

 

 

 



Authors: Lucas D. D. Foster, Trinad Contram-Seetnah, Monali Malvankar, Cindy M. L. Hutnik.  
Western. 
Author Disclosure Block: L.D.D. Foster: None. T. Contram-Seetnah: None. M. Malvankar: None. C.M.L. 
Hutnik: None. 
 
Title: A Systematic Review and Meta-Analysis of Prostaglandin-Associated Periorbitopathy 
 
Abstract Body: 
Purpose: This systematic review aims to characterize and quantify the incidence of PAP-related side 
effects. Background Information: Prostaglandin-associated periorbitopathy (PAP) is a general term 
given to describe the constellation of eyelid and orbital fat changes that accompany the administration 
of prostaglandin analogue (PGA) eye drops. The first report of PAP was documented in 2004 and since 
then, this topic has garnered significant interest in the field of glaucoma with over 40 studies published 
on this topic since 2010. To date, there have not been any attempts to systematically review and 
synthesize all of the available data as it pertains to PAP. As such, the incidence of PAP and related side 
effects has not been determined. The study presented herein adds to the growing body of literature as it 
pertains to PAP and quantifies the long-term effects of topical PGA use. It also provides meaningful 
insight to clinicians considering Microinvasive Glaucoma Surgery (MIGS) as a first-line treatment for 
glaucoma. 
Study Design: Systematic review and meta-analysis 
Methods: This systematic review followed the Cochrane Collaboration and the Preferred Reporting 
Items for Systematic Reviews and Meta-analyses guide. MEDLINE, EMBASE, and BIOSIS databases were 
searched, identifying 5,842 potentially relevant articles. After title & abstract screening, full text review, 
and methodological quality assessments, 43 articles were included for quantitative synthesis and data 
extraction. Data was analyzed using IHvet MetaXL version 2.0, using a pooled effects model to quantify 
the incidence of adverse events. 
Results: The incidence of PAP-related side effects after six months of exposure to prostaglandin 
therapies was 37.8% (95% CI, 33.4-42.2), 20.3% (95% CI, 17.6-22.9), 34.2% (95% CI, 25.5 - 42.9), 24.2% 
(14.1 - 34.3) for deepening of the upper lid sulcus, ptosis, dermatochalasis involution, and enopthalmos, 
respectively. There was insufficient data to quantify the rates of lower lid retraction, proptosis, 
hyperglobus, and hypoglobus. The incidence of palpebral side effects was 25.4% (95% CI, 21.4-29.4), 
5.4% (95% CI, 4.2 - 6.6), 6.1% (95% CI, 3.4-8.8), 3.0% (95% CI, 1.5-4.5), 2.4% (95% CI, 1.6-3.2) for 
hypertrichosis, periocular hyperpigmentation, eyelid erythema, eyelid edema, and blepharitis. There 
was insufficient data to quantify the rates of trichomegaly, hordeolum, and chalazions. 
Conclusions: PAP is a relatively common phenomenon, occurring in approximately 40% of prostaglandin 
users after six months of treatment. Symptoms will vary from person to person, but most commonly 
include DUES (37.8%, 95% CI 33.4-42.2), ptosis (20.3%, 95% CI 17.6-22.9), and dermatochalasis 
involution (34.2%, 95% CI 25.5 - 42.9). These side effects are underrepresented in clinical studies, and 
often go unnoticed by patients. Most patients will recover within 3 months upon discontinuation, 
however, some will develop long-term oculoplastic complications. Other palpebral side effects of long-
term PGA use include hypertrichosis, hyperpigmentation of the lids, lid edema, and blepharitis. 
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Title: Endothelial Cell Density Following Ab Interno Gelatin Stent Implantation with Mitomycin C 
 
Abstract Body: 
Purpose: The ab interno gelatin microstent (Xen45) is a commonly-used bleb-forming device for 
treatment of glaucoma. Progressive corneal endothelial cell loss has been shown after some types of 
minimally invasive glaucoma surgeries. As the impact of Xen45 on the corneal endothelium is not well 
understood, this study aims to characterize the endothelial cell density (ECD) of patients up to 63 
months after receiving Xen45. 
Study Design: Cross-sectional study. 
Methods: Central ECD levels were obtained from patients with a history of Xen45 implantation. Patients 
were between 12 and 63 months after surgery. Patients were then divided into 5 groups by 
postoperative year. ECD means were analyzed between groups. Treated eyes were also compared to the 
contralateral eye where data was available, excluding patients who received bilateral surgery. 
Results: The study included a total of 101 eyes from 77 patients for central ECD, of which 47 eyes were 
compared to the contralateral eye. Mean central ECD was 2079±466 for the postoperative year 2 group 
(mean age 70±7.9 years), 1973±503 for the postoperative year 3 group (mean age 69±10.3 years), 
2079±521 for the postoperative year 4 group (mean age 76±8.2 years), 2260±394 for the postoperative 
year 5 group (mean age 67±13.5 years), and 2144±291 for the postoperative year 6 group (mean age 
67±12.1 years). There was no statistically significant difference between the groups for central ECD 
(p=.27). When comparing to the contralateral eye, there was also no significant difference in central ECD 
(p=.67). Three patients (6%) had greater than 30% ECD difference between the treated and contralateral 
eye. One patient experienced prolonged corneal edema, which eventually lead to corneal graft at 28 
months post-Xen implantation. 
Conclusions: Patients at various time intervals after Xen45 implantation had no significant differences in 
ECD, nor when compared to the contralateral eye. Regarding complications, only one patient required 
corneal graft due to prolonged corneal edema. Longitudinal comparison of ECD levels is encouraged. 
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Title: Outcomes of ab interno trabeculectomy revision with 5-flourouracil 
 
Abstract Body: 
Purpose: Trabeculectomy failure associated with subconjunctival fibrosis and inadequate intraocular 
pressure (IOP) control is classically addressed with needling via an ab externo approach. However, the 
traditional needling approach often nessecitates multiple neddling attempts. This study seeks to 
describe the outcomes of patients who underwent ab interno trabeculectomy revision with a 
translimbal sclerostomy spatula. 
Study Design: Retrospective chart review. 
Methods: This retrospective chart review identified patients with advanced glaucomatous optic 
neuropathy (GON) who had undergone ab interno trabeculectomy revision during a 5-year period at a 
single center in Nova Scotia, Canada. All ages and glaucoma subtypes treated were included. Patients 
who underwent combined revision and cataract surgery were excluded. Outcomes measures included: 
change in IOP, number of topical glaucoma medications, best-corrected visual acuity (BCVA), visual field 
mean deviation (MD), and post-operative complications. 
Results: This study included 46 eyes of 46 patients. Success, defined as IOP ≤14 mmHg at the last follow-
up was achieved by 50% of patients without topical glaucoma drops (complete success) and 8.8% of 
patients with topical glaucoma drops (qualified success). Statistically significant reduction in IOP was 
observed at 1 day, 1 week, 1 month, 3 months, 6 months, and 12 months post-operative follow-up. No 
significant change in visual acuity or mean deviation of visual field was observed. No statistically 
significant difference was demonstrated when baseline visual acuity and visual acuity at any follow-up 
were compared. However, our results suggest that patients can be expected to return to their baseline 
Snellen visual acuity 1 month following revision. Early hypotony was noted in 67.6% of eyes but was not 
associated with negative visual acuity or visual field outcomes. 
Conclusions: Ab interno revision trabeculectomy is associated with favourable outcomes in managing 
trabeculectomy failure; however, early post-operative hypotony should be expected. 
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Title: Differential effects of acetylsalicylic acid and mitomycin C on cytokine-induced Tenon’s capsule 
myofibroblast transdifferentiation and activity: implications for glaucoma surgery. 
 
Abstract Body: 
Purpose: Inflammation-mediated scarring after bleb-forming glaucoma surgery is associated with high 
rates of surgical failure. The need to manage this complication has escalated with the rapidly expanding 
use of minimally invasive glaucoma procedures. Mitomycin C (MMC) is the current gold standard anti-
scarring adjuvant in glaucoma surgery. It is an indiscriminate cytotoxic agent with variable and often 
unpredictable effectiveness. Acetylsalicylic acid (ASA) is unique among non-steroidal anti-inflammatory 
drugs, exerting its effects through covalent enzyme modifications. It has a repurposed functionality 
when delivered locally by resolving, rather than suppressing, inflammation that promotes scarring. The 
aim of this study is to determine whether ASA will decrease inflammatory cytokine-induced 
myofibroblast scarring activity in human Tenon’s capsule fibroblasts (HTCFs) and to compare the effects 
of ASA to MMC in in vitro model of subconjunctival scarring. 
Study Design: Experimental drug exposure experiments in vitro using glaucoma patient-derived Tenon’s 
capsule fibroblasts. 
Methods: HTCFs in two-dimensional (2D) and 3D models were co-treated with inflammatory and wound 
healing cytokines with and without ASA, in concentrations ranging from 100-1600 µg/ml, or MMC, in 
concentrations 0.05-0.2 mg/mL, to assess their effects on HTCF transdifferentiation and activity. To 
elucidate mechanistic effects of ASA, liquid chromatography tandem mass spectrometry (LC-MS/MS) 
was used to identify and measure ASA-triggered lipid mediators with predicted pro-resolving properties. 
Results: ASA treatment resulted in reduction in HTCF-mediated collagen contraction, TGFβ1-induced 
metabolic activity, and myofibroblast-associated protein expression, in the absence of necrotic cell 
death. In comparison to MMC, ASA was as effective in reducing markers of inflammation and scarring, 
while being less cytotoxic. Within cytokine-activated HTCFs, ASA significantly impaired prostaglandin 
production and significantly increased secretion of the pro-resolving mediators 5-
hydroxyeicosatetraenoic acid (HETE), 15-HETE and 18-hydroxyeicosapentaenoic acid (HEPE). 
Conclusions: ASA represses cytokine-induced myofibroblastic changes in human Tenon’s capsule 
fibroblasts, being non-inferior to MMC in vitro. ASA’s unique effects are associated with unique lipid 
mediator expression profile. Promoting the resolution of inflammation may be a promising strategy to 
mitigate cellular events associated with cytokine-mediated scarring. 
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Title: Retinal Vein Occlusion in Patients with Primary Angle Closure Suspects, Primary Angle Closure and 
Primary Angle Closure Glaucoma: A Prospective Case-Control Study 
 
Abstract Body: 
Purpose: The prevalence of primary angle closure glaucoma (PACG) in patients with central retinal vein 
occlusion (CRVO) is reported to be between 0% and 9%. Multiple studies have attempted to establish 
the directionality of this potential association, but there is yet to be a consensus in the literature. To that 
end, the purpose of the current study is to compare the prevalence of angle-closure in eyes with retinal 
vein occlusion (RVO) to control eyes, as well as to assess the possible association between angle-closure 
and RVO. 
Study Design: This prospective, blinded case-control study included patients with a history of RVO (case 
group) and patients with other retinal diagnoses (control group), matched by age (within the same 
decade) and manifest refraction (within 1 Diopter of spherical equivalent). 
Methods: Clinical characteristics and angle-based structures derived from anterior segment ocular 
coherence tomography (AS-OCT) were assessed and statistically compared between the two groups, 
with alpha set at 0.05 for statistical significance. 
Results: According to an a priori sample size calculation, a total of 64 patients (32 per group) were 
included. The average age of the RVO and control groups was 58.09±12.20 years and 59.41±9.62, 
respectively (p=0.634). There were no significant differences between the clinical characteristics of the 
two groups, including intraocular pressure (p=0.535) and Shaffer gonioscopy grading (p=0.632). None of 
the AS-OCT-derived angle characteristics were significantly different between the two groups. The 
number of angle-closure diagnoses did not significantly differ between the two groups. Comparison of 
the AS-OCT-derived angle characteristics of RVO eyes to their contralateral non-RVO eyes did not reveal 
any significant differences. 
Conclusions: The present prospective, blinded, matched case-control study did not evidence any 
significant differences in clinical and AS-OCT-derived structural measures between the RVO and control 
eyes. Additionally, there were no structural differences between the RVO eyes and their contralateral 
non-RVO eyes. Collectively, these findings refute the evidence suggesting an association between 
primary angle-closure mechanisms and RVO. 

 

 

 

 

 

 

 



OCULOPLASTICS AND RECONSTRUCTIVE SURGERY 
OCULOPLASTIE ET CHIRURGIE RECONSTRUCTIVE 
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Title: Percutaneous Sharps Injuries and the Benefit of Safety Engineered Devices in Ophthalmology 
Operating Rooms: A Literature Review 
 
Abstract Body: 
Purpose: The hazard associated with percutaneous sharps injuries (PSI) has encouraged behaviour 
change and the use of safety-engineered surgical sharps. The purpose of this study was to provide a 
comprehensive review of PSI and the benefit of safety-engineered scalpels and devices in 
ophthalmology operating rooms (OpRs). 
Study Design: Comprehensive literature review. 
Methods: A comprehensive literature search was performed using PubMed, EMBASE, and grey 
literature databases from inception to September 2021. Search terms included “sharps injury” AND 
“ophthalmology” OR “seroconversion” OR “operating room” OR “infectious diseases”, “scalpel” OR 
“sharps” AND “safety” OR “cost analysis”, and “single-use scalpel”. All English-language articles 
examining sharps injuries in healthcare settings were included. 
Results: Forty-seven articles were included in our analysis. Within ophthalmology practices, PSI were 
most common in OpRs (60.8%), nurses sustained most injuries (36.0%) followed by surgeons (26.0%), 
and the median rate of PSI was reported at approximately 1.3 per 1000 surgical procedures per year. In 
one study, fellows-in-training sustained most injuries (24.0%) followed by nurses (23.0%). Most injuries 
occurred during procedures (31.3%) and sharps disposal/cleaning (29.4%). Within all hospital OpRs, the 
most frequent sources of injury were suturing needles (43.4%) followed by scalpels (17.0%). Safety 
scalpels with retractable sheaths, the combination of a scalpel blade remover and hands-free passing 
technique, and scalpel blade removers can be effective in reducing scalpel injuries by 52.5%, 44.5%, and 
32.8%, respectively. Infectious disease is a significant concern following PSI; approximately 40.0% of 
patients undergoing surgery have a potentially transmissible illness. According to EPINet reports from 
2010-2020, an average of 90.4% of sharps were contaminated before injury. Common infections include 
hepatitis B, hepatitis C, and human immunodeficiency virus with transmission risk from PSI estimated to 
be 1:3, 1:30, and 1:300, respectively. Anxiety and depression are reported in 67.8% of healthcare 
workers suffering PSI. After PSI, the odds ratio of post-traumatic stress disorder is increased by 4.28 
times. The costs of PSI include infection testing and treatment, emergency room visits, staff absence and 
replacement, and counselling—averaging US$747 per injury. PSI are underreported at a rate estimated 
to be between 26% and 90%; therefore, the true rate associated with injury may be underestimated. 
Conclusions: PSIs are common, underreported, tend to be contaminated, and cause physical and 
psychological distress to healthcare workers. Safety-engineered devices and techniques have the 
potential for improved safety and may correlate with cost-benefit. Further studies are needed to 
elucidate the effectiveness of safety-engineered devices to prevent PSI in ophthalmology OpRs. 
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Title: Effect of Apraclonidine on Eyelid Position and Use in Surgical Planning 
 
Abstract Body: 
Purpose: To investigate the role and reliability of apraclonidine (brand name Iopidine) eye drops in 
assessment of ptosis and surgical planning for ptosis repair. 
Study Design: This study is designed as a retrospective chart review. 
Methods: A retrospective chart review of patients referred for mild to moderate upper eyelid ptosis 
management to a major oculoplastic ophthalmology practice in Edmonton, Alberta was undertaken. 
Information collected includes date of initial presentation, sex, visual acuity, MRD1 and palpebral fissure 
height prior to and after instillation of 1 drop apraclonidine 0.5% eye drops into the affected eye, as well 
MRD1 and palpebral fissure height post ptosis repair with mullerectomy. Non-identifying photos of the 
eyes taken during the pre- and post-operative assessments were used to measure MRD1 and palpebral 
fissure height measurements pre- and post-instillation of apraclonidine, as well as post-operatively 
following mullerectomy for ptosis repair. The means and standard deviations for these measurements 
were calculated. 
Results: A total of 17 eyes that had been referred for assessment and management of mild to moderate 
upper eyelid ptosis who had undergone mullerectomy for ptosis repair in the past 12 months were 
identified. During the pre-operative assessment, the mean change in MRD1 pre-apraclodine 0.5% drop 
instillation versus post-apraclodine instillation was found to be 1.38 mm, with a standard deviation of 
0.90 mm. The mean difference between MRD1 measurements post-operatively following mullerectomy 
versus at the pre-operative assessment prior to apraclonidine instillation was found to be 1.47 mm, with 
a standard deviation of 0.81 mm. The mean difference between MRD1 measurements post-operatively 
following mullerectomy versus at the pre-operative assessment following apraclonidine instillation was 
0.09 mm, with a standard deviation of 0.91 mm. 
Conclusions: This study investigates a novel use of apraclonidine eye drops in pre-operative assessment 
of ptosis repair. The results of this study show great accuracy in prediction of post-operative MRD1 
values with use of apraclonidine 0.5% during the pre-operative assessment. These results suggest that 
apraclonidine may be useful for routine pre-operative assessment, allowing for accurate prediction of 
post-operative eyelid position following posterior approach ptosis repair and aiding in patient selection 
for this type of surgical repair. The use of apraclonidine 0.5% eye drops would have the added benefit of 
avoiding pupil dilation. This is in contrast to phenylephrine 2.5% eye drops, which are commonly used in 
pre-operative ptosis repair assessments and can possibly result in pupillary dilation and decreased visual 
acuity of the patient for several hours. 
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Title: Cemiplimab as Immunotherapy for Locally Advanced Squamous Cell Carcinoma of the Eye 

Abstract Body: Click or tap here to enter text. 

Purpose: Squamous cell carcinoma (SCC) is a highly prevalent malignant neoplasm of the eyelid and 
conjunctiva. While most cases of cutaneous SCC are amenable to curative surgery or radiotherapy, a small 
proportion of patients with locally advanced or metastatic SCC are limited to systemic therapy. Recently, 
programmed cell death protein-1 (PD-1) inhibitors have emerged as promising treatment for unresectable 
or metastatic SCC. Herein, we report two cases of primary SCC treated with the PD-1 inhibitor, 
cemiplimab. The first patient, presenting with T4aN1bM0 eyelid SCC treated with cemiplimab to complete 
resolution. The second patient, presenting with a T3N0M0 conjunctival SCC which was also treated with 
cemiplimab to achieve complete resolution. 

Study Design: Case report and literature review. 

Methods: Medical charts of patients were reviewed. Comprehensive literature review was conducted. 

Results:  

Case #1: The first patient was a 64-year-old male known for psoriasis and referred to the McGill University 
Health Centre (MUHC) by his dermatologist for a progressing left upper eyelid lesion. The lesion was 
previously biopsied by an outside ophthalmologist and reported as psoriasis. On exam, the patient 
exhibited a 4.5 x 3.0 cm pedunculated, inflamed mass of the left upper eyelid, advanced nuclear sclerotic 
cataract, and light perception vision. A repeat biopsy at the MUHC revealed invasive SCC. Additionally, 
biopsy of a suspicious lesion on patient’s left thigh revealed invasive SCC, thought to be a second primary 
given its significant epidermal connection on histopathological examination. Magnetic resonance imaging 
of the orbits revealed tumor invasion into the left lacrimal gland and extraconal fat without perineural 
spread. Whole-body PET-CT scan showed hypermetabolic lesions in left upper eyelid and ipsilateral 
cervical, parotid and periauricular nodes. A fine needle aspiration biopsy confirmed metastasis to the left 
parotid lymph node. Hence, the disease was staged as T4aN1bM0 as per the AJCC 8th edition for 
carcinoma of the eyelids. The patient was started on cemiplimab 350 mg IV q3 weeks. Following six cycles, 
a repeat PET-CT scan showed absence of hypermetabolic lesions in the left orbit and near-complete 
resolution of cutaneous lesion in left medial thigh. A left neck dissection confirmed absence of nodal 
metastasis post-therapy. 

Case #2: The second patient was a 57-year-old female who first presented with a primary left conjunctival 
SCC with orbital extension, and following exenteration, presented with a second primary conjunctival SCC 
in the right eye 30 months later. The first conjunctival SCC demonstrated extension to the left lower lid 
margin and the globe of the left eye. Histopathological analysis showed an invasive neoplastic process, 
consistent with poorly differentiated carcinoma with areas of squamous and sebaceous differentiation. 
No lymphatic or metastatic spread was seen with carcinoma staging as T3N0M0. At the time, the only 
available treatment for extensive conjunctival carcinoma was orbital exenteration. Approximately 30 
months later, the patient presented with as second primary SCC of the contralateral conjunctiva. At this 



point, cemiplimab was approved by Health Canada for treatment of metastatic or locally advanced 
cutaneous squamous cell carcinoma who are not candidates for surgery or radiotherapy. This patient 
received cemiplimab 350mg IV q3weeks. After nine cycles, the size of the lesion was greatly reduced. 
Histopathological analysis of the right conjunctiva showed no signs of malignancy, indicating complete 
resolution of the lesion. 

Conclusions: The current cases provide support for the efficacy of cemiplimab as primary treatment for 
locally advanced or metastatic SSC of the conjunctiva and eyelid. Both patients remain under active 
surveillance through clinical appointments every 4-6 months to monitor for recurrence. Cemiplimab was 
approved by the USA’s Federal Drug Administration in September 2018, the same month the second 
patient presented with their first conjunctival carcinoma. If Health Canada had also approved cemiplimab 
at the same time, it is highly probable that the patient could have been binocular today. Nevertheless, 
immunotherapy offers a welcomed therapeutic advancement that merits consideration as first-line 
treatment in cases of locally invasive SCC. 
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Title: Non-Surgical Management of Advanced Squamous Cell Carcinoma by a Novel Agent 
 
Abstract Body: 
Purpose: Discuss a case of advanced Squamous cell carcinoma (SCC) involving the eyelid, conjunctiva, 
and orbit that responded to Cemiplimab (Libtayo) 
Study Design: Study design: Case Study 
Methods: A case study of advanced SCC involving eyelids, conjunctiva and orbit was selected for 
evaluation. The clinical course of outcomes with follow up of >12 months from treatment conclusion are 
presented 
Results: With the use of cemiplimab the eyelid and orbital component of the SCC completely resolved 
with the cemiplimab and has remained tumor free for >12 months time. The conjunctival component 
was aided with the use of topical interferon as well as retinoic acid. 
Conclusions: We were able to avoid a large disfiguring exenteration and thus salvage the globe and 
preserve functional vision in the right eye. 
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Title:Congenital aberrant lacrimal gland ductules presenting as a non-healing upper eyelid lesion. 
 
Abstract Body:  
Purpose: To present the clinical signs, diagnosis, treatment, and follow-up of a patient with a novel 
presentation of aberrant lacrimal gland ductules. 
Study Design: Descriptive observational study and chart review of individual patient. 
Methods: Relevant literature was reviewed and the individual patient's records were reviewed for a full 
description of the case in parallel with direct observation. 
Results: A 2-year-old girl presented with a history of a recurrent painless red and swollen lesion on the 
right upper eyelid. Examination demonstrated an 8.0 mm erythematous papule with overlying crusting 
skin in the lateral aspect of the right upper eyelid. Probing under general anesthesia revealed openings 
in the right temporal brow region and upper eyelid that led to aberrant ductules travelling toward the 
lacrimal gland. The temporal ductule was surgically excised, whilst the eyelid ductule was redirected to 
the fornix. 
Conclusions: The first such report of congenital aberrant lacrimal ductules in this distribution and 
location. The recurrent inflammatory presentation also highlights important sequelae to consider in 
these cases. 
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Title: Embolization of a Suspected Cavernous Venous Malformation of the Orbit 
 
Abstract Body: 
Purpose: We report the presentation and management of an orbital tumor, masquerading as an orbital 
cavernous venous malformation (CVM). We also review the relevant literature and discuss optimal 
management using a multidisciplinary team in this clinical context. 
Study Design: Case report and review of the literature. 
Methods: The patient’s medical chart was reviewed, and a comprehensive literature review was 
conducted. 
Results: A 27-year-old male presented with a seven-year history of progressive right proptosis and right 
upper eyelid fullness. He was referred to our service following a Computed Tomography (CT) scan of his 
orbits done 3 months prior revealing a vascular lesion suspicious for CVM of his superonasal right orbit. 
He had no pain or diplopia. His visual acuity was 20/20 and his intraocular pressure was 19 in the right 
eye. He had 3 mm of proptosis by Hertel exophthalmometer. A careful review of his imaging revealed 
that the lesion had a feeder vessel. Magnetic Resonance Imaging (MRI) with intravenous gadolinium 
showed relatively homogenous enhancement of the mildly lobulated lesion that was involving the 
intraconal and extraconal space, and CVM was thought to be the most likely diagnosis. A follow-up MRI 
5 months later revealed no progression. Given the significance of the mass effect, the patient opted for 
resection of the mass. The patient was referred to interventional radiology to consider pre-operative 
embolization of the lesion via the prominent feeder vessel. Ultraselective transarterial embolization of 
the lesion was performed using Onyx via the feeder vessel off the ophthalmic artery two days prior to 
surgical resection. The latter was performed using a medial lid splitting approach and cryoprobe after 
careful dissection and strict hemostasis. There was negligeable blood loss and the lesion was resected in 
full. Pathological examination revealed a 3 cm mass with spindle cells, branching “staghorn” vasculature, 
and a partially myxoid stroma consistent with solitary fibrous tumor (SFT). The lesion had low mitotic 
index and no necrosis. 
Conclusions: There have only been six previous cases in the literature of SFT primarily excised following 
transarterial embolization. This approach greatly aided with intraoperative hemostasis and potentially 
the success of the resection. This case highlights the importance of identifying a feeder vessel on 
imaging studies for both its utility in embolization and its implication of a potentially more malignant 
process. 
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Title: Corneal Neurotization in Adults - the University of Toronto Experience 
 
Abstract Body: 
Purpose: Corneal neurotization is a recently developed procedure that aims to improve corneal integrity 
by transferring a donor sensory nerve into the corneoscleral limbus. Several techniques have emerged 
that vary based on donor nerve selection (supraorbital/supratrochlear vs infraorbital), whether a graft is 
used or not, and whether an autograft or allograft is used. We report a case series of adult patients that 
underwent corneal neurotization at our institution. 
Study Design: Case series. 
Methods: In our approach, a sural nerve graft is harvested and grafted end-to-end to a donor 
supraorbital and/or supratrochlear nerve that is either ipsilateral or contralateral to the affected eye 
based on preoperative sensation testing. Adult patients who underwent corneal neurotization at Saint 
Michael’s Hospital were included in this case series. Their medical charts were reviewed. Demographic 
factors, history of their disease as well as intraoperative factors and post-operative outcomes were 
collected. 
Results: Seven patients were included in this study. Five were male and two were female. Mean age was 
52.5 years (range: 27.7 to 71.3 years). Four patients had complete corneal anesthesia and three had 
significantly reduced corneal sensation. Six patients had a documented history of neurotrophic corneal 
ulcers or a history suggestive of recurrent epithelial breakdown. Etiologies were predominantly 
intracranial neoplasms with resection (5/7), but also included herpetic disease (1/7) and possible trauma 
(1/7). Mean duration of corneal anesthesia was 12.6 years (range: 1.7 to 20.7 years). Intraoperatively, a 
mean of 4.3 fascicles were identified in the sural nerve graft (range: 2-10) and these were implanted into 
a mean of 3 sites around the limbus. Two of seven patients also underwent facial reinnervation surgery. 
Mean skin-to-skin case time was 276.4 minutes (range: 193 to 367 minutes). No significant 
intraoperative complications were reported. Only one patient reported ocular discomfort in the first 
week after surgery and two patients reported leg pain. Of the patients with follow-up past 6 months, 
3/4 had some objective improvements in corneal sensation by Cochet-Bonnet Esthesiometer and 3/4 
reported some subjective corneal sensation. The average delay before first response by esthesiometry 
was 7.6 months (n=3) and the average delay before maximal response was 11.2 months (mean 
improvement of 29.2 mm in central cornea, range: 7.5 mm to 60.0 mm). 
Conclusions: Corneal neurotization is a promising procedure for re-establishing corneal sensation in 
patients with neurotrophic corneal disease. Prospective studies are needed to establish factors that may 
portend to better outcomes in the adult population. 
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Title: Pyomyositis of the Extraocular Muscles 
 
Abstract Body: 
Purpose: The purpose of this study was to describe a case of spontaneous pyomyositis of an extraocular 
muscle and describe the reported management strategies. 
Study Design: Case report and literature review. 
Methods: A Pubmed review with reference searching was used to identify published cases of 
extraocular muscle pyomyositis. 
Results: The authors describe a 39-year-old otherwise healthy male presenting with a spontaneous 
pyomyositis of the superior rectus muscle. The patient was successfully treated with intravenous 
antibiotics alone. A Pubmed review with reference searching identified thirteen additional cases of 
extraocular muscle pyomyositis. The most common presenting findings were periocular edema (11/14; 
78.5%), extraocular muscle limitation (11/14; 78.5%), decreased vision (9/14; 64.3%) and proptosis 
(7/14; 50%). Seven of ten (70%) patients who had their lesion cultured grew Staphylococcus species 
while the other three showed no growth. No bacteremia was detected in any of the seven patients who 
had blood cultures drawn. All cases of pyomyositis resolved with treatment, and only three (3/14; 
21.4%) had residual scarring causing ocular motility limitations. Eleven (11/14; 78.6%) underwent 
surgical drainage while three, including this case, resolved with antibiotics alone. 
Conclusions: Most cases of extraocular muscle pyomyositis are due to Staphyloccocus. Prompt targeted 
antibiotic therapy alone may be adequate treatment, but those resistant to treatment should be 
considered for surgical drainage with culture. 
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Title: Primary Periocular Orofacial Granulomatosis 
 
Abstract Body: 
Purpose: The purpose of this study was to describe the management of primary periocular orofacial 
granulomatosis (OFG). 
Study Design: Case series and systematic review. 
Methods: The electronic records of the Department of Laboratory Medicine and Pathology at the 
University of Calgary identified all cases of possible periocular OFG. Clinical charts were reviewed to 
identify those that were in keeping with the diagnosis of primary periocular OFG. A literature review was 
completed using PRISMA guidelines. 
Results: Twelve cases of primary periocular OFG were identified locally. Forty-four additional cases were 
identified through literature review. The combined 55 cases were analyzed. Alone or in combination 
with other treatments, intralesional steroids (100%; 19/19), surgical debulking (94.4%; 17/18) and 
systemic steroids (72.2%; 13/18) show the best evidence for treatment success. Although some 
management strategies improved disease burden, there were relapses in nearly all cases. 
Conclusions: Primary periocular OFG is rare, and treatment is based on expert opinion. Surgical 
debulking with ongoing intralesional steroids is a commonly used method. However, relapses are nearly 
universal as with all known treatment modalities. Effective systemic therapies remain elusive. 
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Title: Optical Coherence Tomography Features in Idiopathic Intermediate, Posterior, or Panuveitis 
 
Abstract Body: 
Purpose: To characterize optical coherence tomography (OCT) features in patients with idiopathic 
intermediate, posterior, or panuveitis. 
Study Design: Retrospective case series. 
Methods: All consecutive cases of idiopathic intermediate, posterior, or panuveitis at four tertiary care 
centres between 2010 and 2021 were identified. Clinical and a comprehensive set of OCT features 
including presence of macro- and microstructural changes such as intraretinal fluid (IRF), epiretinal 
membrane (ERM), subretinal fluid (SRF), chorioretinal folds, pigment epithelial detachment (PED), 
vitreomacular adhesion (VMA), central macular thickness (CMT), and en-face abnormalities were 
collected at the baseline and last follow-up. The en-face OCT segmentations were performed manually 
at the IS/OS slab in order to detect areas of hyper or hypo-reflectivity on dynamic video OCT imaging. All 
OCTs with poor signal quality (<5/10) were excluded from analysis. 
Results: A total of 57 patients (96 uveitis eyes) were followed for an average duration of 30±23 months. 
Fifty-six percent of patients were female, and the mean age of patients was 44 (SD: 16) years. Uveitis 
was unilateral in 32% of patients, and bilateral in 68%. Twelve percent of patients had an acute course 
of uveitis, 60% had chronic uveitis, 21% had recurrent uveitis, and 7% had an unspecified course. With 
regards to anatomical classification, 46%, 7%, 7% and 40% were intermediate, posterior, both 
intermediate and posterior uveitis, and panuveitis, respectively. Systemic immunomodulatory therapy 
was initiated in 81% of patients. The mean visual acuity in uveitic eyes was 0.43±0.6 logMAR 
(Snellen:20/54) at baseline and 0.28±0.5 logMAR (Snellen:20/38) at last follow-up. The median CMT was 
284μm at baseline and 270μm at last follow-up. At baseline and last follow-up, respectively, 23% and 
18% of uveitic eyes had IRF, 12% and 0% SRF, 42% and 56% ERM, 3% and 6% chorioretinal folds, 0% and 
0% PED, and 8% and 3% VMA. Additionally, abnormalities on en-face were noted in 32% and 16% of 
cases at baseline and last follow-up, respectively. Throughout the follow-up period, approximately 72% 
of eyes had at least one of the aforementioned OCT abnormalities. 
Conclusions: Structural abnormalities on OCT imaging were notable in a large proportion of eyes with 
idiopathic intermediate, posterior, and panuveitis at baseline and throughout follow-up. With initiation 
of treatment, the IRF improved over time while the number of cases with ERM increased amongst our 
patient population. 
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Title: Acute retinal necrosis: a case series with emphasis on associated immune dysfunction and clinical 
outcomes 
 
Abstract Body: 
Purpose: Acute retinal necrosis (ARN) is a rapidly progressing viral necrotizing retinitis that can have 
devastating consequences. Although ARN has traditionally been described in immunocompetent 
patients, there is now evidence that ARN and other retinitis such as PORN and CMV retinitis could 
represent a clinical spectrum of necrotizing herpetic retinopathies, in which the severity depends on the 
patient's immune state. The goal of this case series was therefore to determine if the immune status of 
patients who developed ARN can influence their visual prognosis. 
Study Design: Retrospective observational case series. 
Methods: All the charts of patients that were treated for ARN in our center between January 2010 and 
December 2019 were identified. Clinical features including demographic information and pertinent 
medical history were collected as well as complete ocular examination findings. Primary outcomes 
included final visual acuity and incidence rate of retinal detachments. 
Results: The charts of 18 patients were included. In this cohort, 12 patients (66.7 %) had associated 
immune dysfunction, including 5 patients (27.8%) with a history of malignancy, 2 patients (11.1 %) on 
immunosuppressants and 5 patients (27.8 %) that were considered to have relative immune dysfunction 
due to other co-morbid systemic diseases such as diabetes or malignancy that was only diagnosed after 
they had developed ARN. In patients with immune dysfunction, VZV was identified as the causative 
agent in 66.67% of cases (8 patients), whereas HSV1 was identified in 33.33% of cases (4 patients). At 
presentation, the retinitis involved more quadrants in immunocompetent patients (83.33% of patients 
with 3 or more quadrants involved) than in patients with immune dysfunction (41.67% of patients with 3 
or more quadrants involved). However, incidence of retinal detachment was slightly higher in patients 
with immune dysfunction (58.33% of patients vs. 50% of immunocompetent patients). Visual acuity (VA) 
improved in both groups with treatment and final VA was not statistically different between 
immunocompetent patients and patients with immune dysfunction (1.00 ± 0.23 logMAR vs. 1.25 ± 0.42 
logMAR, p=0.7). 
Conclusions: Although not associated with significantly poorer outcomes, ARN might occur in a 
previously underrecognized proportion of patients with associated immune dysfunction. 
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Title: Recurrent and de novo toxoplasmosis chorioretinitis following coronavirus disease 2019 
infection or vaccination 
 
Abstract Body: 
Purpose: To report cases of toxoplasmosis chorioretinitis following coronavirus disease 2019 (COVID-19) 
infection or vaccination. 
Study Design: Retrospective observational case series. 
Methods: This study reports results from the COVID-19 Eye Registry (COVER). COVER is a national 
Canadian registry recording ocular manifestations following COVID-19 infection or vaccination. Patients 
who were reported between December 2020 and September 2021 with new or recurrent toxoplasmosis 
chorioretinitis are presented. Basic demographic data, type of vaccine (i.e., Moderna Spikevax® 
(ModernaTX, Inc.), Pfizer-BioNTech Comirnaty® (BioNTech Manufacturing GmbH), or AstraZeneca 
Vaxzevria® (AstraZeneca Canada Inc and Verity/SII (COVISHIELD)), timing of presentation relative to 
COVID-19 infection or vaccination, clinical presentation, management, and final visual acuity (VA) are 
reported. 
Results: Three eyes of three patients (mean age ± standard deviation: 51 ± 10.4 years) were reported. A 
53-year-old male with no history of toxoplasmosis presented 25 days following the diagnosis of a non-
complicated COVID-19 pneumonia with a unilateral white chorioretinal lesion in the posterior pole 
associated with vitritis, consistent with ocular toxoplasmosis, and a visual acuity (VA) of 20/70. 
Toxoplasmosis immunoglobulin (Ig) G was positive (97.80 g/L), toxoplasmosis IgM was negative. 
Resolution was achieved with a course of topical prednisolone acetate 1% (PF) with oral clindamycin and 
trimethoprim/sulfamethoxazole over two months. He later presented a relapse of chorioretinitis 8 days 
following a first dose of Pfizer-BioNTech vaccine, which resolved with the same therapeutic regimen. His 
final VA was 20/40. A prophylactic course of trimethoprim/sulfamethoxazole was given for his second 
dose and no recurrence was observed. Two other patients presented with unilateral panuveitis and 
active chorioretinal lesions following COVID-19 vaccination. The first was a 58-year-old female who 
presented 94 days following a first done of Pfizer-BioNTech vaccine with a VA of 20/50. The second was 
a 39-year-old female who presented 17 days after a second dose of Moderna vaccine with a VA of 
20/100. This patient was known for toxoplasmosis chorioretinitis since 2011 with no relapse since 2016. 
Both were treated with topical PF, oral clindamycin and trimethoprim/sulfamethoxazole, and a short 
course of oral prednisone. Final VA was 20/20 for both patients. The first patient received a second 
vaccine dose with prophylactic trimethoprim/sulfamethoxazole and had no relapse. 
Conclusions: Following COVID-19 infection or vaccination, patients may be at risk for new or relapsing 
toxoplasmosis chorioretinitis. Physician should be aware of this and may propose prophylactic 
antibiotics for future vaccine doses in patients known for ocular toxoplasmosis. 
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Title: Ocular Syphilis: A Retrospective Alberta Case Series 
 
Abstract Body: 
Purpose: To describe the demographics, clinical manifestations, visual outcomes and management of 
ocular syphilis cases in Alberta, Canada. 
Study Design: A retrospective multi-centre, multi-physician case review. 
Methods: An electronic health record chart review of 29 patients from 3 group practices and 12 Alberta 
based retinal physicians from 2014 to 2021. 



Results: We identified 29 patients (18 male, 11 female) with a mean age of 51 years (24-87) with 
confirmed syphilis serology. All patients presented with inflammatory manifestations of syphilis 
including anterior, intermediate, posterior and panuveitis. Ten presented with unilateral uveitis and 19 
with bilateral (total of 48 eyes). A total of 79% patients had no prior syphilis diagnosis and 10% were HIV 
positive. The predominant symptoms included decreased vision (79%), floaters (48%), flashes (21%), 
ocular pain (21%) and red eye (10%). Only 34% reported systemic symptoms which included headaches 
(24%) or rash (10%). Multimodal retinal and systemic imaging were used in each case and will be 
highlighted. Mean time to diagnosis was 51 days (0 to 378). Best corrected visual acuity (mean LogMAR) 
for initial, final and change were 0.46 (-1.54 to 2.3), 0.34 (0 to 2.3) and -0.12 (-1.54 to 1.90) respectively, 
with an overall improvement in vision post treatment (p = 0.187). Patients were recommended to 
undergo treatment with neuro-syphilis protocol. 
Conclusions: Ocular Syphilis can be difficult to diagnosis. Early identification and management are 
crucial to sight and globe preservation. 
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Title: Care of the Pediatric Uveitis Patient: Calgary's Multifaceted Management Model 
 
Abstract Body: 
Purpose: To examine treatment choices, anatomic, and visual outcomes of refractory non-infectious 
pediatric uveitis patients managed with Humira (adalimumab) for a period of 6 months minimum. 
Study Design: Multi-physician retrospective chart review. 
Methods: A retrospective review of electronic health records at Calgary Retina Consultants from 2000 to 
present was performed and included all pediatric patients prescribed adalimumab for primarily ocular 
reasons. 
Results: Eleven patients were identified of which five were male and six were female. The mean age was 
9.45 years (range 6-15 years). Of the eleven patients, two acquired anterior uveitis, four had 
intermediate uveitis, one was diagnosed with posterior uveitis, and four had panuveitis. Concurrent 
autoimmune conditions included juvenile idiopathic/rheumatoid arthritis, psoriasis, vasculitis (Bechet’s), 
and chronic recurrent multifocal osteomyelitis. Average time to adalimumab initiation from ocular 
diagnosis was 620 days. Reasons for adalimumab initiation included inadequate control of ocular 
inflammation, steroid sparing, and DMARDs (disease-modifying antirheumatic drugs) intolerance or 
failure. A noticeable downward overall trend was noted in the anterior cell chamber count and vitreous 
haze in majority of patients. More importantly, 4/11 patients who were on oral steroid pre-adalimumab 
were successfully steroid spared (<10mg/day) after 2 years of biologic use, 8/11 weaned off steroid 
drops after adalimumab initiation, and 11/11 had no steroid injections post-adalimumab initiation. 
Conclusions: Biologic therapy, and specifically adalimumab, is helpful in inflammatory eye disease; 
based on this small clinical sample, it appears to be a safe and effective treatment modality for pediatric 
uveitis patients. 
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Title: Ellipsoid zone recovery following systemic treatment for non-infectious uveitis 
 
Abstract Body: 
Purpose: The integrity of the retinal ellipsoid zone (EZ) is known to correlate with visual acuity and 
functional outcome. Uveitis can cause many visually significant retinal changes, which may vary in their 
reversibility. Using optical coherence tomography (OCT), this study describes recovery of EZ integrity 
following systemic treatment in eyes with non-infectious uveitis, and identifies clinical features 
associated with EZ disruption. 
Study Design: Retrospective, observational cohort study. 
Methods: Charts of 36 patients (69 eyes) with posterior uveitis, panuveitis, and anterior or intermediate 
uveitis with cystoid macular edema (CME) requiring immunomodulatory or biologic therapy from May 
2015 to July 2019 were reviewed. Demographic data, visual acuity, ocular and systemic disease 
characteristics, and treatments were recorded. OCT images were graded and confirmed by a second 
independent reviewer. Disruption of the EZ was defined as any irregularities of that layer on OCT - in 
reflectivity, thickness, or continuity. Descriptive and analytical statistics were performed with 
significance defined as p<0.05. 
Results: Of 69 uveitic eyes, 7 (10%) had disruption of the EZ. 100% of eyes with EZ disruption had 
subsequent restoration of EZ architecture after quiescence was achieved; median time to recovery was 
5 months with high variability (range 1-16 months). Two eyes had recurrence of EZ disruption with 
subsequent flares. Three eyes had restoration of the EZ within 2 months on oral prednisone. Four eyes 
had restoration of the EZ between 5 and 16 months after quiescence was achieved using combinations 
of oral prednisone, methotrexate, mycophenolate mofetil, and infliximab or adalimumab infusions. At 
onset of EZ disruption, comorbid OCT findings included retinal pigment epithelium hyperreflectivity or 
irregularities (n=4), epiretinal membrane (n=4), absence of foveal concavity (n=4), atrophy or retinal 
disorganization (n=3), CME (n=3), subretinal fluid (n=1) and vitreomacular adhesion (n=1). While not 
statistically significant, LogMAR visual acuities were worse in the disrupted EZ group than the non-
disrupted group at initial (0.591 vs. 0.271) and final endpoints (0.593 vs. 0.063). 
Conclusions: EZ disruption is relatively uncommon in non-infectious uveitis (posterior, panuveitis, and 
anterior/intermediate with CME) and can recover anatomically with treatment. Recovery time is highly 
variable, ranging between 1-16 months. 
 
 
 
 
 
 
 



CATARACT SURGERY | CHIRURGIE DE LA CATARACTE 
 
Authors: Roxanne Arsenault, Mélanie Hébert, Eunice You, Marie-Ève Légaré, Mathieu Mercier.  
Centre universitaire d’ophtalmologie, Hôpital du Saint-Sacrement, CHU de Québec-Université Laval. 
Author Disclosure Block: R. Arsenault: None. M. Hébert: None. E. You: None. M. Légaré: None. M. 
Mercier: None. 
 
Title: Patient-reported visual outcomes in immediately sequential bilateral cataract surgery (ISBCS) 
compared to delayed sequential bilateral cataract surgery (DSBCS) 
 
Abstract Body:  
Purpose: To evaluate the perception and self-reported visual outcomes of immediately sequential 
bilateral cataract surgery (ISBCS) compared to delayed sequential bilateral cataract surgery (DSBCS) 
among patients. 
Study Design: Prospective observational cohort study 
Methods: Patients who underwent cataract surgery at the Centre universitaire d’ophtalmologie - Centre 
Hospitalier Universitaire de Québec (CHU de Québec) between August 2021 and September 2021 were 
approached for study participation. Exclusion criteria included patients who are unable to consent or 
adequately answer the questions, DSBCS patients ineligible for ISBCS and DSBCS patients who have 
already had their first eye operated on. The validated French version of the Catquest-9SF, a 9-point 
questionnaire for measuring visual disability after cataract surgery, was administered right before the 
operation on the day of surgery for ISBCS patients and on the day of first eye surgery for DSBCS patients. 
The questionnaire was administered again one month postoperatively for both patient groups and pre- 
and postoperative results were compared between the two. 
Results: A total of 186 patients (ISBCS: n=152 vs. DSBCS: n=34) were included in this study among whom 
94 (51%) also answered the postoperative one month survey. Twenty-two patients underwent DSBCS 
and 62 underwent ISBCS. There was no significant difference in the baseline median [Q1, Q3] Catquest-
9SF score (in which higher scores denoted greater visual impairment) (ISBCS: 17 [14, 21] vs. DSBCS: 14.5 
[12, 22]; p=0.17). Postoperatively, the median Catquest-9SF score in ISBCS patients was significantly 
lower than for DSBCS patients (ISBCS: 10 [9, 12] vs. DSBCS: 14 [11, 16]; p<0.001) and ISBCS patients 
experienced a greater improvement in Catquest-9SF score at one month than DSBCS patients (ISBCS: -6 
[-10, -2] vs. DSBCS: -2 [-6, +1]; p=0.006). In addition, the ISBCS group achieved significantly better scores 
on multiple tasks of the Catquest-9SF, such as reading text in the newspaper (p=0.047), reading text on 
television (p=0.042), and seeing to engage in activities of interest (p=0.028). Only 6.1% of ISBCS patients 
(n=4) experienced important visual-related difficulties in their daily activities compared to 21.4% of 
DSBCS patients (n=6) (p=0.027). 
Conclusions: Compared to DSBCS patients, ISBCS patients had significantly lower Catquest-9SF scores 
with greater visual functioning and fewer vision-related limitations in their daily activities at one month 
postoperatively. This patient-reported outcomes study may provide important insight regarding 
concerns of bilateral visual impairment during the early postoperative period after ISBCS. 

 

 

 



Authors: Larissa Gouvea, Sara AlShaker, Clara Chan, David Rootman.  
University of Toronto. 
Author Disclosure Block L. Gouvea: None. S. AlShaker: None. C. Chan: Any direct financial payments 
including receipt of honoraria; Name of for-profit or not-for-profit organization(s); Alcon, Allergan, 
Bausch & Lomb, Santen, Shire, Labtician Thea, Johnson & Johnson, Zeiss, Novartis. Funded grants or 
clinical trials; Name of for-profit or not-for-profit organization(s); Allergan, Tearlab, Bausch & Lomb, 
Shire, Novartis. D. Rootman: Any direct financial payments including receipt of honoraria; Name of for-
profit or not-for-profit organization(s); Johnson & Johnson. 
 
Title: Effect of a wavefront-shaped intraocular lens on scanning-slit automated refraction 
 
Abstract Body:  
Purpose: To compare automated refraction based on scanning-slit principle to subjective refraction in 
normal eyes with a wavefront-shaped intraocular lens (IOL), a trifocal IOL, a monofocal IOL with negative 
spherical aberration and a monofocal IOL with neutral spherical aberration. 
Study Design: Retrospective analysis 
Methods: Retrospective analysis of pseudophakic eyes who underwent lens extraction and were 
implanted with either a wavefront-shaped IOL (Acrysof® Vivity, DFTx, Alcon, USA), a trifocal IOL using 
Enlighten technology (Acrysof® Panoptix, TFNTx, Alcon, USA), a negative spherical aberration (Tecnis 
ZCBOO, Johnson&Johnson Vision) or an aberration free (Envista Mx60 Baush&Lomb) monofocal IOL. 
Patients who had an automated refraction measurement with a scanning slit retinoscopy refractometer 
and aberrometer (NIDEK OPD Scan III, Nidek Technologies, Gamagori, Japan) and a subjective refraction 
data at least 2 weeks postoperatively were included in the study. The differences between automated 
refraction and subjective refraction were evaluated. 
Results: Twenty-nine eyes implanted with a DFTx IOL, 64 eyes with a TFNTx IOL, 40 eyes with a ZCBOO 
IOL and 107 eyes with a Mx60E IOL were enrolled in this study. A statistically significant myopic shift 
when using automated refraction compared to manifest refraction was observed in the DFTx (-
0.95±0.64, -0.33±0.65, p < .001), the TFNTx (-0.43±0.36, -0.2±0.35, p <.001), ZCBOO (0.81±0.63, -
0.4±0.69, p = .008) and Mx60E (-0.88±0.80, -0.56±0.71; p = 0.002) IOL groups. 
Conclusions: Automated refraction yields myopic results in pseudophakic eyes with monofocal and 
presbyopia correcting IOLs. Manifest refraction “push-plus” technique should be used in all 
pseudophakic eyes to avoid over-minus prescriptions, especially in patient with residual refractive error 
following cataract surgery. 
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Title: Routine history and physical exams prior to cataract surgery are not beneficial 
 
Abstract Body:  
Purpose: To determine the impact of eliminating preoperative history and physical exams before 
cataract surgery. 
Study Design: A retrospective population-based study.  
Methods: As of April 1st, 2017, preoperative history and physical examinations for cataract surgery were 
no longer required in Alberta. This set up a natural experiment, and so a retrospective study of 
Provincial Health Claims data was completed to explore this change. The primary outcome was adverse 
medical events, defined as an emergency department (ED) visit, inpatient admission, or death within 30 
days of cataract surgery. Data from Albertans who underwent cataract surgery from April 2014 to May 
2017 (preop group) were compared to those who underwent surgery from April 2017 to May 2020 (no 
preop group). Contingency tables were analyzed using Fisher’s Exact test. 
Results: A total of 236,046 cataract surgeries were conducted over the 6-year study period. The mean 
age of study participants was 70.6 ± 10.1 years. While the likelihood of a post-operative ED visit was 
higher (OR 1.04; 95% CI 1.01, 1.08) among the preop group (n=112806 eyes), occurring in 4.8% patients, 
compared to 4.7% among the no preop group (n=123240 eyes; p=0.03), the difference is not clinically 
significant. Similarly, inpatient admissions were also more likely to occur among the preop group (OR 
1.26; 95% CI 1.18, 1.34), occurring in 1.8% of preop patients compared to 1.5% of no preop patients 
(p<0.0001). Again, this is a clinically insignificant difference. However, there was no difference in death 
rates, with 0.09% of both groups dying within 30 days of cataract surgery (p=0.992). 
Conclusions: The rate of postoperative emergency department visits and inpatient admissions within 
30-days of cataract surgery was negligibly different, indicating that preop medicals, which have been 
traditionally performed to reduce morbidity and mortality postoperatively, offer little to no value to 
patients. While this study didn’t analyze cost specifically, the absence of benefit suggests that traditional 
preoperative medical examinations prior to cataract surgery are not cost-effective and should be 
abandoned. 
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Title: Practice patterns of the Canadian Ophthalmological Society members in cataract surgery. Survey 
2022 
 
Abstract Body:  
Purpose: This will be the fourteenth annual survey on the practice patterns of the Canadian 
Ophthalmological Society (COS) members in cataract surgery. 
Study Design: Web based 
Methods: This survey will be conducted in January 2022 when an e-mail with a link to Red Cap will be 
sent to all the COS members who have indicated that their practice focus is on Cataract and Intraocular 
lens (IOL) implant. Two reminder e-mails will be sent at 2 weeks interval. 
Results: In 2021, most of the respondents (87.7%) waited 1 minute or more for the betadine to dry 
before draping. The most popular lens formula was the Barrett Universal II (55.4%). The majority of the 
respondents used the same instrument to measure the K readings and the axis of astigmatism (75.7%). 
Most of them (83.6%) used the IOL Master to do so. 71.6% of the respondents corrected astigmatism at 
the time of cataract surgery. The majority (92.5%) used a Toric IOL to do so. Of these, 61.8% corrected 1 
diopter or more of with the rule astigmatism while 73% corrected 1 diopter or less of against the rule 
astigmatism. 45.9% of the respondents aimed for monovision following cataract surgery. 32.4 % aimed 
for a difference of 1.50D between the two eyes. Presbyopia correcting lenses were used by 64.9% of the 
respondents. However, 81.3% did so for only 10% of the time. 75.7% of the respondents would see their 
patients on the first day following cataract surgery, while 17.6% would do so on the same day and 4.1% 
at one week. In this latter group, 80% would call the patient on the first day. 
Conclusions: This annual survey has highlighted some trends in the practice patterns of the Canadian 
Ophthalmological Society members in cataract surgery and gives the membership valuable information 
as to how their peers are practising. 
  



Authors: Austin Pereira, Marko Popovic, Yusuf Ahmed, Aaron Tan, Luqmaan Moolla, John C. Lloyd, 
Sherif El-Defrawy, Matthew B. Schlenker.  
University of Toronto. 
Author Disclosure Block: A. Pereira: None. M. Popovic: None. Y. Ahmed: None. A. Tan: None. L. 
Moolla: None. J.C. Lloyd: None. S. El-Defrawy: None. M.B. Schlenker: None. 

Title: A Comparison of the Toronto Artificial Intelligence Model for Intraocular Lens Power Calculation to 
12 Preoperative Cataract Formulas: A Preliminary Validation Study 

Abstract Body:  
Purpose: Artificial intelligence (AI) models using trained machine learning has been postulated to 
improve refractive predictions in cataract surgery cases with extreme biometric measurements. The 
purpose of this study was to compare the performance of a novel deep learning neural network, the 
Toronto AI Intraocular Lens (IOL) Model, to 12 currently available IOL power calculations. 
Study Design: In this retrospective consecutive case series, cataract extraction and IOL implantation 
cases from four surgical centers in Toronto, Canada between January 2015 - July 2017 were considered 
for inclusion. 
Methods: The Toronto AI IOL model was developed using the PyTorch open-source machine learning 
framework. This model was trained with preoperative biometric parameters, age, sex, and the known 1-
month postoperative spherical equivalent. Overall, 1743 eyes trained the AI model, and the remaining 
747 cases were included in the testing analysis. Refractive predictions from each calculation were 
compared to the observed 1-month postoperative spherical equivalent for each cataract case to 
determine the refractive error for the 13 formula cohorts. Biometric parameters were obtained using 
the IOLMaster 500. Subgroup analysis stratified eyes into short (≤22.5mm), intermediate (22.5mm-
25.5mm) and long (≥25.5mm) axial length (AL) cohorts. The primary outcome was the percentage of 
cases within ±0.50D of refractive error. This study adhered to the principles outlined in the Declaration 
of Helsinki, and University of Toronto Research Ethics Board approval was obtained. 
Results: Formulas with the highest percentage of eyes within ±0.50D of refractive error, in decreasing 
order, were: Toronto AI IOL model (81.5%), Kane (77.7%), Barrett Universal II (77.4%), EVO (76.6%), T2 
(76.4%), Super (75.9%), Holladay 1 (75.4%), Hill-RBF 2.0 (74.7%), SRK/T (72.6%), Hoffer Q (72.5%), Haigis 
(71.7%), Olsen (67.4%) and Holladay 2 (67.3%). For short AL eyes, the Toronto AI IOL model was most 
accurate (n=96, 83.3% within ±0.50D) followed by Holladay 1 (78.3%). For long AL eyes, the Toronto AI 
model was most accurate (n=116, 78.5% within ±0.50D) followed by the Barrett Universal II formula 
(76.7%). The AI model led to a significantly higher accuracy at short and long AL and anterior chamber 
depth cases compared to all formulas (p-value: <0.001-0.046), except for Kane and Barrett Universal II. 
Conclusions: Using a novel deep learning neural network, the Toronto AI IOL model was the most 
accurate preoperative IOL power formula compared to 12 currently available IOL calculations. This 
model maintained accuracy at extremely short and long AL cases, whereas alternative calculations lost 
predictive performance. 
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Title: Survey on the perception of immediately sequential bilateral cataract surgery (ISBCS) among 
Canadian ophthalmologists 
 
Abstract Body:  
Purpose: To evaluate the perception of immediately sequential bilateral cataract surgery (ISBCS) among 
Canadian ophthalmologists. 
Study Design: Cross-sectional, survey based study. 
Methods: A survey was conducted among ophthalmologists across Canada. The anonymous survey was 
hosted on REDCap and was sent to all active members of the Canadian Ophthalmological Society. Basic 
demographic information (e.g., age, sex, years of practice, province of practice and work setting) was 
collected for each respondent. Respondents were asked questions regarding their current practice as 
cataract surgeons, including whether they practiced ISBCS. Perceived advantages, disadvantages and 
concerns regarding ISBCS were compared between ophthalmologists who perform ISBCS and those who 
do not. 
Results: A total of 196 ophthalmologists answered the survey. Among these, 54 respondents practice 
ISBCS routinely (27.6%), 71 practice ISBCS in exceptional cases (36.2%), 70 do not perform ISBCS (35.7%) 
and 1 previously performed ISBCS (0.5%). ISBCS practitioners were significantly younger than non-
practitioners (p=0.036) and had a shorter duration of practice (p=0.007): among ISBCS practitioners, 26 
(48.1%) were younger than 45 years old while 40 (57.1%) non-practitioners were 55 or older. The 
prevalence of ISBCS practitioners also varied significantly by province (p<0.001): most practitioners who 
routinely practice ISBCS were from Quebec (n=28, 51.9%) followed by Ontario (n=13, 20.3%). The main 
work setting of ISBCS practitioners was academic centres and teaching hospitals (n=23, 42.6%) as 
opposed to private or community settings (p=0.018). 
The main reason deemed very important or important for performing ISBCS was the faster patient 
rehabilitation and fewer visits (n=83, 66.4%). The main concerns deemed very important or important 
regarding ISBCS were the risk of bilateral endophthalmitis (n=114, 58.2%), risk of bilateral toxic anterior 
segment syndrome (n=105, 53.6%), and lack of refractive results for second eye surgery (n=103, 52.6%). 
The COVID-19 pandemic positively influenced the view of 86 of the respondents (44.8%), who are more 
likely to consider ISBCS as an effective option. 
Conclusions: The demographics of ISBCS practitioners is significantly different from non-practitioners. 
ISBCS practitioners are more likely younger ophthalmologists working in academic centres in Quebec. 
The main reason for performing ISBCS was faster rehabilitation and fewer visits, while the main concern 
regarding ISBCS was the risk of bilateral endophthalmitis. The current COVID-19 pandemic positively 
influenced the view of almost half of the respondents. 
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Title: Long-term Visual and Anatomic Outcomes Following Late Surgery for Unilateral Persistent Fetal 
Vasculature: A Single-Center, 22-Year Review 
 
Abstract Body: 
Purpose: Persistent fetal vasculature (PFV) is a congenital anomaly caused by complete or partial failure 
of the ocular fetal vasculature to regress. We report the visual and anatomic outcomes in a cohort of 
patients who underwent late surgery for PFV. 
Study Design: A retrospective review of patients who underwent lensectomy and anterior or core 
vitrectomy for unilateral PFV, with or without intraocular lens implantation, was performed. 
Methods: Inclusion criteria were those operated on after 7 months of age with at least 12 months of 
follow-up. Patients with severe posterior segment involvement were excluded. The primary outcome 
was the final visual acuity (VA) using age-appropriate tests converted to logMAR. Secondary outcomes 
included the rate of adverse events and the number of subsequent intraocular procedures. 
Results: Twenty patients met the inclusion criteria. Mean age at surgery was 19.3 ± 10.5 months with a 
mean follow-up of 73.7 ± 46.7 months. Sixteen patients had delayed surgery due to late presentation, 
whereas the remaining four were managed initially with refractive correction and occlusion. Primary 
intraocular lens implantation was done in ten patients (50%), who had a mean age of 26.4 ± 9.6 months. 
The remaining ten patients had a mean age of 12.2 ± 5.3 months. Eight patients (40%) achieved a final 
VA better than 1.0 logMAR. Ten patients had navigational vision equal or worse than 1.0 logMAR. Of the 
remaining 2 patients, one achieved perception of light and one no perception of light. Four eyes 
developed adverse events including one event of retinal detachment. None developed glaucoma. Four 
eyes underwent subsequent procedures, two of which were secondary IOL implantation. 
Conclusions: In our study cohort, late surgery for unilateral PFV achieved functional visual acuity in over 
a third of patients. This is comparable to the results achieved with early surgery but with less adverse 
events. 
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Title: Clinical Characteristics of Patients with Non-Surgical Consecutive Exotropia following Childhood 
Esotropia: Analysis from a Multicentered Study 
 
Abstract Body: 
Purpose: Spontaneous non-surgical consecutive exotropia (NCX) following childhood esotropia (ET), 
while uncommon, is a clinical challenge. Studies suggest it occurs in accommodative esotropia with 
onset less than 2yrs of age in the presence of high hyperopia. These case series have small numbers and 
varying clinical presentations, making it difficult to establish a definitive patient profile. We assessed 
clinical characteristics of patients with NCX from a large multicentered cohort to better identify key 
features and provided insight into the natural course of the condition, as well as its response to clinical 
management. 
Study Design: Retrospective Multicentered Observational study 
Methods: Five centers contributed cases from 1980 to 2020. Inclusion criteria was esotropia diagnosis 
after 6-months of age, confirmed by an ophthalmologist, that spontaneously went exotropic without 
surgery. Sensory deviations were excluded. Clinical findings, including cycloplegic refraction, glasses 
prescriptions, vision, deviation and binocularity were collected. Outcomes were assessed for patients 
who underwent refractive management of their exodeviations versus continued observation. 
Results: Forty-nine children were identified at a mean age of 3.5±1.6 and 8.4±3.6 years at the time of ET 
and NCX, respectively. Mean follow-up after the development of XT was 6.4±4.5 years. Accommodative 
esotropia was the initial diagnosis in 60% of patients. Amblyopia occurred in 55% of cases while ET, with 
residual amblyopia in 24.5% at the time of XT. Fusion was documented in 70.4% and 56.2% at the time 
of ET and XT respectively. Binocularity was not protective against the exotropic drift. Mean cycloplegic 
refractive error was +4.40±2.13 and +4.05±2.74D at the time of ET and NCX respectively. The percentage 
of high versus moderate hyperopia was 34.7% and 44.9% respectively. Mean anisometropia was 
1.05±0.59D and 1.08±0.66D at the time of ET and NCX respectively. Mean near ET in glasses was 
12.7±11.9PD and 7.7±9.4PD at distance. At the time of XT, all but one presented with their exotropia at 
distance fixation. Mean near XT deviation was 1.1±7.2PD and 8.1±5.9PD at distance. New glasses with 
decreased hyperopia of 0.85±1.03D were given to 72% in response to their XT. Eventually, 43% had 
surgery on their exotropias. 
Conclusions: NCX occurs in both accommodative and non-accommodative esotropia. ET onset age was 
older than has been previously reported, which may be a reflection of this mixture of esotropia types 
Amblyopia and anisometropia were not predictive risk factors. While common, high hyperopia was no 
more a risk factor than moderate hyperopia. Refractive manipulation for the XT gave modest results, 
however the incidence of surgery was similar to the continued observation group. 
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Title: Radiological findings in patients with isolated acute-onset ocular motility disorders (AOMD) 
 
Abstract Body: 
Purpose: To image or not to image is a critical question in the management of patients with isolated 
acute-onset ocular motility disorders (AOMD), without any other neurological symptoms/signs. Imaging 
may help in diagnosis; but is associated with risks and costs. The purpose of this study was to evaluate 
radiological findings in patients with isolated AOMD. 
Study Design: Retrospective study 
Methods: A retrospective review of patient charts with isolated AOMD (<3 months onset), who were 
examined by an Ophthalmologist and referred for imaging at a tertiary-care center between December 
2019-May 2021, was conducted. Ophthalmology exam and diagnostic imaging findings were recorded. 
Radiological findings were classified as “clinically relevant”, “non-relevant”, and “normal/no positive” 
findings. 
Results: 50 patients met inclusion criteria (3-91 years, 28M and 22F). Symptoms commonly reported 
were diplopia (41/50, 82%), noticeable eye drift (4/50, 8%), oscillopsia (2/50, 4%). 19 were clinically 
classified as nerve palsy (1 third, 10 fourth, and 8 sixth nerve), 5 acute-onset exotropia, 14 acute-onset 
esotropia, 7 acute-onset vertical strabismus inconsistent with nerve palsy, 2 acute-onset nystagmus, and 
3 limitation of elevation/suspected dorsal midbrain syndrome. We found 9/50 (18%) with clinically 
relevant imaging findings; of these, 6/50 (12%) had positive neuro-imaging findings and 3/50 (6%) had 
positive orbital imaging findings. These included 1/8 (13%) of sixth nerve palsy (mass), 3/3 (100%) of 
suspected dorsal midbrain syndrome (mass/aneurysm/infarct), 2/14 (14%) of acute-onset esotropia 
(Chiari malformation/ischemia), and 3/7 (43%) of the acute-onset vertical strabismus (signs of thyroid 
ophthalmopathy). In addition, one acute-onset esotropia had elevated intracranial pressure on lumbar 
puncture despite normal imaging. 
Conclusions: Positive neuro-imaging findings may be seen even in patients with apparently isolated 
ocular symptoms/signs. Certain diagnostic entities are more likely to be associated with positive 
imaging. This data may help clinicians and institutions with decision-making and policy formulation with 
respect to ordering of imaging for patients with isolated AOMD. 
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Title: Leveraging Machine Learning Techniques to Predict Visual Acuity Improvement in Response to 
Occlusion Therapy in Amblyopic Eyes 

Abstract Body: 
Purpose: Prognosticating response to treatment in amblyopia has been an elusive goal. Patients' 
response to treatment is dependent on multiples factors including compliance and amblyopia. The 
ability to predict response to treatment would aid clinicians evaluating treatment options and inform 
when additional testing may be necessary. As recent developments in machine learning have allowed 
for predictive modeling, this study aims to predict the response to occlusion therapy using these 
methodologies. 
Study Design: Retrospective analysis of prospectively collected data 
Methods: In a previous prospective study performed at the Montreal Children's Hospital, 84 pediatric 
cases were recruited. Data collected prospectively on these patients included cycloplegic refraction, 
initial visual acuity at distance in both eyes and when possible, at near in the amblyopic eye, amblyopia 
type, type and duration of occlusion, ocular alignment and final visual acuity. Ten different Artificial 
Neural Networks were trained using the NNSTART command from the MATLAB Neural Network 
Toolbox. Networks were trained using a Scaled Conjugate Gradient algorithm for classification tasks. 
Inputs for these networks included clinical values at initial presentation and the time spent occluded. 
The output was the ratio of visual acuity at the end of treatment over visual acuity at the beginning of 
treatment. 
Results: Of the 84 patients included, only 55 patients had data on near visual acuity which were used for 
training. Using the presented machine learning techniques, networks were trained to predict if a patient 
had a ratio of post and pre-treatment visual acuity greater or less than 5. This was accomplished 
successfully with a total accuracy of 95.0% ± 8.4% in the training set, 93.8% ± 8.8% in the validation set, 
83.7% ± 11.9% in the test set and 93.5% ± 8.0% over ten separate experiments. The best network, which 
trained over 47 epochs, was able to predict if the visual acuity ratio was greater or less than five with 
100% accuracy in the test, training and validation set. 
Conclusions: On a small dataset of patients, a neural network was developed to successfully predict 
whether a patient would have visual acuity improvement greater or less than five times their initial 
presentation. Interestingly, a pertinent input datapoint for the network was occlusion duration. 
Theoretically, such networks could be used by clinicians to determine the time needed to reach target 
visual acuities. 
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Title: The Use of Botulinum Toxin for the Treatment of Pediatric Strabismus in a Canadian Tertiary 
Referral Centre 
 
Abstract Body: 
Purpose: Treatment of strabismus with botulinum toxin offers many potential benefits over 
conventional eye muscle surgery. Botulinum toxin therapy can be delivered rapidly outside the 
operating room using procedural sedation in younger children, or just topical anesthetic in older, 
cooperative patients. It is also minimally invasive, causes no significant scarring, has minimal recovery 
time, and does not preclude the option for future strabismus surgery. Despite these benefits, botulinum 
toxin therapy for strabismus is relatively under-studied in the pediatric population. We report on our 
experience with this treatment modality for various types of pediatric strabismus. 
Study Design: Retrospective chart review. 
Methods: Medical records were reviewed for all patients age 0 to 16 years who underwent botulinum 
toxin injection for strabismus at the Children’s Hospital of Winnipeg between January 2007 and 
November 2020. Demographic data as well as pre-treatment and post-treatment clinical parameters 
were collected. Outcomes were analyzed according to three clinical classifications: infantile esotropia 
(IET), non-infantile esotropia (NIET), and exotropia (XT). 
Results: A total of 45 patients were included in the study (IET n=20; NIET n=20; XT n=5) with a mean 
length of follow-up of 1.4 years. The age (mean ± SD) of strabismus onset was 1.4±1.8 months for IET, 
5.5±4.6 years for NIET, and 10.4±10.9 months for XT. Patients with IET presented within 9.2±4.8 months 
of onset and received treatment within 1.8±1.6 months of presentation. Patients with NIET presented 
within 12.0±19.7 months of onset and received treatment within 3.9±4.5 months of presentation. 
Patients with XT presented within 30.9±41.6 months of onset and received treatment within 14.6±22.8 
months of presentation. The initial horizontal deviations were 38.7±8.5PD (IET), 34.9±14.7PD (NIET), and 
37.0±10.4PD (XT). The change in horizontal deviation at 3 months post-treatment was significant for the 
IET group (-31.7±24.0PD, p=0.000) and the NIET group (-34.45±20.79PD, p=0.000), but not significant for 
the XT group (1.5±16.9PD, p=0.87). Similarly, the change in horizontal deviation at final follow-up was 
significant for the IET group (-22.1±19.2PD, p=0.000) and the NIET group (-22.5±18.6PD, p=0.000), but 
not for the XT group (-3.0±11.0PD, p=0.573). 
Conclusions: Children with infantile and non-infantile esotropia showed significant and long-lasting 
improvement in horizontal deviation with botulinum toxin treatment. The same benefit was not 
observed for children with exotropia. Our experience shows that botulinum toxin is an effective 
treatment with a favourable side-effect profile for certain subtypes of pediatric strabismus. 
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Title: Comparison of Reading Speed in Patients with Strabismus versus Controls 
 
Abstract Body: 
Purpose: Reading is an important visual task and affects numerous aspects of daily functioning. 
Research has indicated reading performance to be a strong predictor of visual ability and vision-related 
quality of life. Amblyopia has been shown to slow reading speed. However, there is paucity of literature 
regarding reading speed in individuals with strabismus without amblyopia. The purpose of our study was 
to compare reading speed in patients with childhood-onset strabismus without amblyopia and normal 
controls using the International Reading Speed Texts (IReST). 
Study Design: Prospective study. 
Methods: 48 participants were enrolled, including 12 patients with childhood-onset (onset <8 years of 
age) strabismus without amblyopia and 36 age- and education level-matched controls. Inclusion criteria 
were age 14-50 years, education level >9 years, primary language English, best corrected vision >20/30 
distance and >N8 near in either eye. Exclusion criteria were presence of other eye conditions (other than 
refractive error), neurological/cognitive conditions including learning disabilities, which may impact 
reading speed. IReST charts were used to measure reading speed. Each participant was instructed to 
read two passages (passage 1 and 8) with a break of two minutes between passages, following all IReST 
chart instructions. Reading time was measured using a stopwatch. Reading speed in words per minute 
(WPM) was calculated as = (60/participant reading time in seconds) x (number of words in passage - 
skipped words - incorrect words). 
Results: Mean age for strabismus group was 28.3 +/- 11.1 and control group was 28.2 +/- 11.0 years 
(p=0.96). Mean education level for strabismus group was 14.2 +/- 2.4 years and control group was 13.8 
+/- 2.5 years (p=0.62). Mean reading speed for passage 1 for strabismus group was 192.0 and for control 
group was 220.0 WPM (p=0.01). Mean reading speed for passage 8 for strabismus group was 201.3 and 
for control group was 226.2 WPM (p=0.04). There was some learning effect in both strabismus (p=0.04) 
and control (p=0.02) groups, with reading speed for passage 8 being faster than for passage 1. 
Conclusions: In patients with childhood-onset strabismus without amblyopia, average reading speed 
was slower compared to age- and education-matched controls. This may be due to sub-optimal 
coordination of eye movements. Further studies with eye tracking may help gain more insight. 
Strabismus, even without amblyopia, may affect reading performance and consequently vision-related 
quality of life. 
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Title:  
Presbyopia Surgical Treatments: Results of Visual Outcomes and Vision Related Quality of Life (VQoL) 
 
Abstract Body: 
Purpose: The purpose of this study was to evaluate the visual outcomes and vision related quality of life 
in patients who have undergone laser-based (Monovision LVC) or lens-based (Multifocal or EDoF IOLs) 
presbyopia surgical treatment using the VQoL questionnaire. 
Study Design: This study was a multi-centre, retrospective, cross-sectional chart review and 
questionnaire-based study 
Methods: All patients who underwent laser vision correction (LVC) with monovision treatment at the 
University of Ottawa Eye Institute and Focus Eye Center (Ottawa) between January 1st, 2018 and 
December 31st, 2020, or who underwent refractive clear lens extraction procedures (CLE) with premium 
intraocular lens placement (Multifocal or EDoF IOLs) were included in the study. All clinical data was 
retrieved from the electronic medical record (EMR) system while the vision related quality of life (VQoL) 
questionnaire was conducted through phone interview using the Visual Functioning Index (VF-14). The 
relationship of demographic data, preoperative and postoperative clinical results with VQoL were 
evaluated using linear and multi-regression analysis. 
Results: Postoperatively, the percentage of patients with binocular uncorrected distance visual acuity of 
20/20 or better, for monovision LVC and CLE with premium lenses, respectively, was as follows: myopia: 
89.7% vs 84.7% (P = .21), plano presbyopia: 91.5% vs 88.6% (P = .90), and hyperopia: 79.5% vs 84.2% (P = 
.13). For near vision, the percentage with binocular near visual acuity of 20/40 or better (J5) at 40 cm 
was as follows: myopia: 93.7% vs 90.7% (P < .08), plano presbyopia: 96.7% vs 94.8% (P = .32), and 
hyperopia: 93.6% vs 95.7% (P = .77). There was no statistically significant difference in patient 
satisfaction between monovision LVC and CLE with premium lenses (94.3% for monovision LVC vs 89.1% 
for premium lenses, P <.01). All myopic patients with refractive lens exchange experienced more 
postoperative visual phenomena than patients with monovision LVC. 
Conclusions: Monovision LVC and refractive lens exchange with premium intraocular lenses are both 
reasonable options for presbyopic patients with comparable postoperative VQoL. 
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Title: Cost-Effectiveness of Preoperative Topical Antibiotic Prophylaxis for Endophthalmitis following 
Cataract Surgery 
 
Abstract Body: 
Purpose: To determine the cost-effectiveness of preoperative topical antibiotic prophylaxis for the 
prevention of endophthalmitis following cataract surgery. 
Study Design: Decision-analytic microsimulation model for evaluation of cost-effectiveness. 
Methods: Preoperative topical antibiotic prophylaxis costs and effects were projected over a life-time 
horizon in discrete time steps of one year for a simulated cohort of 100,000 adult patients (≥ 18 years 
old) requiring cataract surgery. We modelled a reduced risk of developing endophthalmitis amongst 
patients receiving prophylaxis relative to no-prophylaxis. The model estimated transition probabilities 
based on efficacy-adjusted visual acuity change in alive and death health states. Efficacy results were 
derived from pivotal population-based studies and Cochrane systematic reviews. Healthcare resource 
utilization and out of pocket expenses (2021 United States dollars [USD$]) and health utility values were 
obtained from the literature and discounted at 3% per year. Discounted, quality-adjusted life-years 
(QALYs), discounted lifetime costs, and the incremental cost-effectiveness ratio (ICER) of prophylaxis 
were estimated. We assumed a cost-effectiveness criterion of ≤ $50,000 per QALY gained. Deterministic 
sensitivity analyses were conducted to examine the impact of alternative model input values on the 
results. 
Results: The mean incidence of endophthalmitis following cataract surgery for preoperative topical 
antibiotic prophylaxis versus no-prophylaxis was 0.035% (95% CI, 0-0.2%) and 0.043% (95% CI, 0-0.3%), 
respectively; a relative risk reduction of 18.6%. The mean life-time probability of a poor vision outcome 
for prophylaxis and no-prophylaxis was 4.478% and 4.479%, respectively. The mean life-time costs for 
cataract surgery with prophylaxis versus no-prophylaxis were $2,949 (95% CI, $2,653-$3,263) and 
$2,871 (95% CI, $2,589-$3,165), respectively; these amounts resulted in a mean life-time cost difference 
of $78 for prophylaxis. The QALYs associated with prophylaxis and no-prophylaxis were 17.32533 (95% 
CI, 12.95788-20.92013) and 17.32515 (95% CI, 12.95788-20.92013), respectively. The ICER was $441,225 
per QALY gained for prophylaxis versus no-prophylaxis. Based on deterministic sensitivity analysis, the 
results were not sensitive to relative risk reduction of developing endophthalmitis with prophylaxis. 
Threshold analyses indicated that prophylaxis would be cost-effective if the incidence of 
endophthalmitis after cataract surgery was greater than 0.22% or if the price of the preoperative topical 
antibiotic prophylaxis was less than $10. 
Conclusions: Assuming a cost-effectiveness criterion of $50,000 per QALY gained, general use of 



preoperative topical antibiotic prophylaxis is not cost-effective compared to no-prophylaxis for the 
prevention of endophthalmitis following cataract surgery. Preoperative topical antibiotic prophylaxis, 
however, would be cost-effective at a higher incidence of endophthalmitis and/or a substantially lower 
price for prophylaxis. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Authors: Abdullah Al-Kaabi1, Britta Gustavson1, Julia Talajic2, Johanna Choremis1.  
1McGill University, 2Université de Montréal. 
Author Disclosure Block: A. Al-Kaabi: None. B. Gustavson: None. J. Talajic: None. J. Choremis: None. 
 
Title: The Effect of the Synthetic Material in contact with DMEK Tissue During Staining on Endothelial 
Cell Loss 
 
Abstract Body: 
Purpose: Endothelial cell loss (ECL) during corneal graft preparation affects graft survival and the re-
grafting rates.1-3During Descemet membrane endothelial keratoplasty (DMEK) donor tissue is incubated 
in Trypan blue ophthalmic solution, typically in either a glass or plastic vessel. DMEK grafts are 
exquisitely sensitive, with ECL documented from any form of touch.4 Furthermore, cellular damage of 
cells due to oxidative stress and mitochondrial depolarization secondary to exposure to micro-plastic 
chemicals has been established in the literature. 5-7 This study aimed to investigate how the material in 
contact with DMEK tissue during staining impacts the rate of ECL to better inform surgeons and material 
scientists when choosing materials for DMEK. 
Study Design: Retrospective study conducted at Hôpital Maisonneuve-Rosemont (HMR) and Jewish 
General Hospital(JGH), Montréal, Canada. 
Methods: Data were collected from all patients who underwent DMEK surgery by the same surgeon 
(Dr.J. Choremis) between January 2019 and June 2020 at two sites. Patients operated at JGH constituted 
the plastic group whereas patients operated at HMR were the glass group. Patients with ocular co-
morbidities and patients who passed away within 6 months of surgery were excluded from all analyses. 
The primary endpoints were the rate of ECL, absolute ECL, and percentage ECL, at 12-30 months. The 
secondary endpoints were re-bubbling and graft failure rates, at ≥6 months. ECL was the difference 
between pre and post-operative specular microscopy counts. The unpaired student’s t-test, chi-squared 
test, and ANCOVA were used with a power of 0.8 and a significance of 0.05. 
Results: The results demonstrate that there is a significant difference between plastic and glass groups 
in the rate of ECL at 12-30 months post-DMEK, with a smaller rate of loss in the plastic group (2.49% vs. 
3.37% ECL/month, p=0.010). Future data beyond 30 months will help determine if these differences 
have clinically meaningful effect for patients and the need for re-grafting. There were no significant 
differences in the other endpoints and no confounding variables. In addition, there were no significant 
differences between the rates of re-bubbling or of graft failure at 6-30 months. 
Conclusions: These data demonstrate that the choice of material used as a staining vessel for DMEK has 
a significant impact on the rate of ECL. This has practical implications for the choice of vessel and the 
development of new technologies for DMEK surgeries. Of note, the target sample size was not met 
therefore the power of these conclusions may be reduced. Nevertheless, these data support further 
investigation into the effect of synthetic materials on ECL in order to optimize surgical procedures to 
provide patients with the best chance for a successful DMEK surgery. 
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Title: Risk of herpetic keratitis recurrence following initiation of topical anti-glaucoma medications 
 
Abstract Body: 
Purpose: Numerous case reports have associated anti-glaucoma medications with recurrence of herpes 
simplex virus (HSV) and herpes zoster virus (HZV) keratitis. The aim of our study was to determine 
whether different anti-glaucoma agents are associated with recurrence of herpetic keratitis. 
Study Design: This was a retrospective cohort study using health databases from a Canadian province 
from January 2001 to December 2012. 
Methods: A new cohort of users on topical prostaglandins (PGs), beta blockers (BBs), alpha-2 agonists 
(AAs) and carbonic anhydrase inhibitors (CAIs) was created. The date of the third anti-glaucoma drug 
dispensation within 90 days was deemed the index date of the case. Herpetic keratitis events, as defined 
by an ICD-9/10 code for HSV or HZV keratitis, or the dispensation of an anti-viral medication by either an 
ophthalmologist or an optometrist, were examined prior to and following the index date. Risk ratios 
(RRs) were computed to compare the risk of HSV/HZV keratitis among the PG, BB, AA, and CAI groups 
individually and collectively while adjusting for age and sex. 
Results: Among 19,986 users of glaucoma medications identified, there were 684 cases of HSV/HZV 
keratitis. There was no increased risk of HSV/HZV keratitis recurrence for any of the four glaucoma 
medications classes individually or collectively when adjusted for age and sex. There was also no 
increased risk for redeveloping either HSV keratitis only or HZV keratitis only amongst all anti-glaucoma 
users. 
Conclusions: There is no association between the use of topical ocular hypotensive therapies and 
HSV/HZV keratitis recurrence. Further studies are needed to confirm these findings. 
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Title: Health care utilization, adherence, prevalence, and risk factors of dry eyes after cataract surgery 
 
Abstract Body: 
Purpose: The primary purpose of this study is to quantify healthcare utilization and patient visits 
attributed to dry eye symptoms following cataract surgery. The secondary purpose is to identify 
preoperative risk factors for postoperative dry eye symptoms. 
Study Design: Retrospective longitudinal cohort study. 
Methods: A retrospective chart review was conducted in patients who underwent uncomplicated 
cataract surgery in 2019 in an outpatient surgical centre in Ontario, Canada. Patients included were 18 
years or older with preoperative Dry Eye Questionnaire 5 (DEQ5) scores (score range: 0-2 = none, 3-8 = 
mild, 9-15 = moderate, 16-22 = severe dry eye symptoms). Extracted data included preoperative DEQ5, 
preoperative treatment for dry eyes, adherence, presence of risk factors associated with dry eyes, 
phacoemulsification time and duration, and post-op visit data. Post-operative dry eye symptom 
prevalence, and quantity of visits due to dry eye concerns were calculated. Risk of postoperative dry eye 
symptoms from DEQ5 scores was determined via binary logistic regression. Dry eye symptom risk 
factors were analyzed as covariates in whole-group and subgroup regressions. Odds ratios (OR) for post-
operative dry eye symptoms after (1) pre-operative prophylaxis use, and (2) between no/mild and 
moderate/severe DEQ5 pre-operative scores, were determined. 
Results: 150 patients were included (49% male, mean age 71 years± 11). The mean preoperative DEQ5 
score was 5.2±4.7, with 79% of patients having no/mild pre-operative dry eye symptoms scores. 18% of 
patients had post-operative dry eye concerns. Patients had a mean of 3.1 (1-15) visits; of 471 visits, 8.9% 
were due to dry eye symptom concerns. Preoperative DEQ5 scores in the whole group, and within 
subgroups (i.e. none/mild, moderate/severe), did not significantly predict post-operative dry eye 
symptoms in the group (p=0.82, p=0.52, p=0.82, respectively). OPD mires suggestive of dry eyes, 
glaucoma medication use, and anti-VEGF injections as covariates did not predict dry eye symptom 
concerns. There was non-significant risk difference in those receiving preoperative dry eye treatment 
versus no treatment (OR=1.7, CI 0.7-4.0), regardless of DEQ5 group. Patients in no/mild versus 
moderate/severe DEQ5 groups had no significant difference in postoperative dry eye symptoms concern 
likelihood (OR=1.1, CI 0.3-3.0). 
Conclusions: Our results suggest substantive healthcare burden post-cataract surgery are attributed to 
dry eye symptoms. Prophylaxis, DEQ5 score, preoperative dry eye symptom severity do not predict 
postoperative dry eye symptom concerns overall, warranting further study for predictors and risk 
mitigators. 
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Title: Long-Term Outcomes of Conjunctival Autograft for Conjunctival Reconstruction in Ocular Surface 
Squamous Neoplasia (OSSN) 
 
Abstract Body: 
Purpose: To evaluate the recurrence rate of conjunctival autografting for conjunctival reconstruction of 
OSSN at a single Canadian tertiary care centre (University of Ottawa Eye Institute); and additionally, 
analyze the role of other patient-related and surgical adjuncts in the recurrences post-surgery 
Study Design: Retrospective chart review 
Methods: Single-center retrospective chart review of patients with pathology-proven OSSN, who have 
had a primary surgical tumor excision between 01 March 2011 and 01 July 2020 at the University of 
Ottawa Eye Institute. Identified cases are divided into two groups based on the surgical technique used 
to cover bare sclera post tumor excision; Eyes that had conjunctival autograft are categorized under 
group A and Group B encompasses other modalities, which include primary apposition and amniotic 
membrane grafting, among others. Parameters including demographics, tumor characteristics, topical 
Interferon (IFN) chemotherapy use, surgical adjuncts and recurrences were collected for all patients and 
analyzed 
Results: Records of 12 patients were reviewed. The mean (SD) age at diagnosis of these patients is 66.5 
(13.59) years and they are predominantly male (9). Six eyes had a nasal conjunctival location of the 
tumor, 4 were temporal and 2 were inferior. 7 eyes had a corneal involvement and 1 eye had forniceal 
involvement. Group A and B have 7 and 5 eyes, respectively. Pre-operative topical IFN was used in 5 and 
1 eyes under groups A and B, respectively, (chi-square p<0.05) and the mean duration of use was 3 
months. The mean (SD) surface area of the conjunctival autograft used in group A was 54.83 (25.01) 
mm2. Mean (SD) duration of follow up post surgery until last visit was 9.71(3.9) months and 22.80 (7.85) 
months in groups A and B, respectively. No recurrence was noted in group A, whereas 1 eye developed 
recurrent OSSN in group B four months after the surgery and was managed with repeat excision and 
amniotic membrane grafting. Three eyes in group B and 1 in group A developed post-operative 
complications related to inflammation and surgical sutures (chi-square p<0.05) 
Conclusions: This is the first study to document outcomes of OSSN surgery using conjunctival 
autografting as a safe means of covering the bare sclera while protecting against recurrence. Combined 
with Interferon use, there was no recurrence noticed until the last follow up. Use of pre-operative IFN 
was a protective factor against recurrence. Primary apposition or amniotic membrane grafting with 
intra-operative suturing had higher rates of suture related complications 
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Title: Visual Outcomes of Cataract Surgery in Keratoconus Patients in Keratoconus Patients using Toric 
and Non-Toric Lenses 
 
Abstract Body: 
Purpose: This study compares the use of intraocular lens power equations in keratoconus. 
Study Design: This is a retrospective case series including patients with keratoconus undergoing cataract 
surgery between 2000 to 2020. Keratoconus diagnosed by keratometry values and clinician opinion was 
included. 
Methods: This study includes cases of keratoconus diagnosed by keratometry values and clinician 
opinion from 2000 to 2020. The manifest spherical equivalent, prediction errors and absolute errors 
were calculated. Descriptive statistics were expressed as mean ± standard deviation. 
Results: A total of 160 eyes were included from 101 patients; 136 eyes received non-Toric lenses while 
24 eyes received Toric lenses. Most patients had mild disease <48D when stratified by average 
keratometry values according to Amsler-Krumeisch classification and the mean keratometry value was 
46 ± 3D. Eyes with >55D of corneal curvature were significantly more hyperopic following cataract 
surgery when compared to those with less severe disease (p<0.05). Holladay 1 was the most accurate 
intraocular lens power equation (-0.04±1D), followed closely by Barrett Universal 2 (0.1±0.6D), and SRKT 
(-0.2±0.8D). Cataract surgery improved best corrected visual acuity overall, but only significantly in those 
eyes with <48D and 48-53D. Finally, Toric lenses were largely used in patients with mild disease and the 
postoperative prediction error was not significantly different from those that received non-Toric lenses. 
Mean absolute astigmatism was significantly reduced with the use of Toric lenses. 
Conclusions: Holladay 1 was the most accurate intraocular lens power equation when used in patients 
with keratoconus, followed by Barrett Universal 2 and SRKT. Hyperopic surprise was observed in severe 
keratoconus with >55D. Toric lenses can be used in patients with mild disease. 
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Title: Deep Learning for Detection of Keratoconus and Prediction of Crosslinking Efficacy 
 
Abstract Body: 
Purpose: Deep learning with convolutional neural networks (CNN), is a method of supervised machine 
learning that uses multiple layers to progressively extract higher level features. The goal of this study is 
to implement and test a trained deep learning algorithm using pre-operative corneal topography scans 
to 1) classify between keratoconus and normal corneas 2) stage the disease according to Amsler-
Krumeich scale and 3) predict whether a patient will likely benefit from crosslinking treatment. 
Study Design: Retrospective case-control study 
Methods: Scans of baseline visits for all patients diagnosed with keratoconus (case group) and those 
who have been assessed for refractive surgery (control group) between 01 January 2007 and 01 June 
2019 were analyzed. A convolutional neural network was implemented and trained with our custom 
dataset of corneal topographies, with 80% of scans allocated as training set and 20% of scans allocated 
as a validation set. In total, 2410 scans were included in the training and validation analysis (1163 
keratoconus and 1247 controls) for stage 1, 985 keratoconus scans were classified according to the 
Amsler-Krumeich scale for stage 2, and 138 keratoconus scans (69 progressed and 69 stabilized) were 
labeled for stage 3 (disease progression was defined as an increase of 1.0 diopter or more in K max 
reading from baseline to topographies at 6 months). 
Results: For stage 1, the deep learning model with data including all four pentacam parameters (anterior 
and posterior corneal elevations, anterior curvature and pachymetry maps) showed a validation 
accuracy of 0.995 in discriminating between keratoconic and normal corneas. For individual map 
analysis, corneal pachymetry showed the lowest validation accuracy of 0.771, whereas the other 
parameters anterior corneal elevation, posterior corneal elevation and anterior curvature maps showed 
accuracies of 0.987, 0.984 and 0.978 respectively. For stage 2, the CNN algorithm was able to stage the 
disease with a validation accuracy of 0.735 (excluding manifest refraction as an input parameter) and 
0.878 (including manifest refraction as an input parameter). For stage 3, the accuracy in correctly 
predicting the progression of keratoconus was 0.536. 
Conclusions: Deep learning using topography scans obtained from the pentacam effectively 
differentiates keratoconus versus normal corneas and stages the disease according to established 
criteria. The algorithm could not predict whether the disease was likely to progress based solely on the 
pre-operative topography. This may partially be attributed to the reduced sample size used in stage 3 of 
the study given the rarity in disease progression. 
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Title:  Investigating the Role of Inflammation in Keratoconus: A Retrospective Analysis of 551 Eyes 
 
Abstract Body: 
Purpose: Keratoconus (KCN) is classically defined as a noninflammatory, progressive, corneal ectasia 
with high visual morbidity and is a common indication for corneal transplantation. However, KCN was 
more recently associated with low-level chronic inflammatory components. This study aimed to further 
evaluate the association between inflammation and KCN severity by assessing tear film biomarkers. 
Study Design: Retrospective noncomparative chart review of consecutive patients (July 2016 - February 
2020) referred to a tertiary KCN centre. 
Methods: Data abstracted included demographics (age at first visit, sex), self-reported history and risk 
factors collected via a standardized intake form (atopy, symptoms, ocular history, systemic 
comorbidities, medication use, eye-rubbing habits, Symptom Assessment Questionnaire iN Dry Eye 
(SANDE) responses), corrected distance visual acuity, tomography and topography values, tear film 
osmolality, and MMP9 testing results. All patients with a confirmed diagnosis of KCN and available 
MMP9 testing results were included. Worst-eye analysis based on Pentacam tomography maximum 
keratometry (Kmax) values was conducted using independent t tests for continuous variables and 
Pearson chi-squared tests for categorical variables. A p-value ≤ 0.05 was considered as significant. 
Results: Results: Of 551 patients, 70.1% were males, mean age was 30.19 ± 9.77 years, and mean 
SANDE score 3.57 ± 2.70. In a worst-eye analysis, 49.5% were right eyes, 55.2% were MMP-9 positive, 
and mean values were: CDVA 20/30-3 Snellen, CCT 487.00 ± 50.46 μm, Pentacam thinnest local 455.04 ± 
60.44 μm, Pentacam maximum keratometry 60.37 ± 10.48 Diopters, tear film osmolarity 311.17 ± 20.06 
Osm. MMP9 positive eyes were more likely to be from males (p<0.001), from those with a paediatric 
history of asthma (p=0.046), from those who wear glasses (p=0.029), and have a higher Pentacam Kmax 
(p=0.049). MMP9 negative eyes were more likely to be from those who wore soft contact lens (CL) use 
(p<0.001). Compared to non-CL eyes, eyes of soft CL users had a significantly lower Kmax (p<0.001). Eyes 
of both rigid gas permeable and scleral CL users had a significantly higher Kmax (p=0.01 and p=0.004, 
respectively). When comparing males to females, males were more likely to be younger (p=0.007), 
report snoring (p<0.001), have floppy eyelid syndrome (p=0.018), and have higher SANDE scores 
(p=0.001). Females were more likely to report using glasses (p=0.029) and soft CLs (p=0.003). 
Conclusions: MMP9 positive keratoconic eyes had significantly higher Kmax readings which may 
correlate with increased disease severity, supporting an association between keratoconus and 
inflammation. Further research is warranted to evaluate the role of targeted therapy and contact lens 
use on MMP9 levels in keratoconic eyes and whether disease progression is affected. 



Authors: Andre S. Pollmann1, Jayme Vianna1, Christopher D. Seamone1, Stanley P. George1, Elsie Chan2, 
Darrell Lewis1. 1Dalhousie University, 2Royal Victoria Eye and Ear Hospital. 
Author Disclosure Block: A.S. Pollmann: None. J. Vianna: None. C.D. Seamone: None. S.P. George:  
None. E. Chan: None. D. Lewis: None. 
 
Title: Association between corneal storage media and graft dislocation following Descemet stripping 
automated endothelial keratoplasty: a retrospective comparative cohort analysis 
 
Abstract Body: 
Purpose: Previous studies have suggested multiple risk factors for graft dislocation following Descemet 
stripping automated endothelial keratoplasty (DSAEK), including hypothermic storage medium. This 
could have significant implications for eye banking practices in Canada, where eye banks prepare DSAEK 
tissue for transplantation exclusively in hypothermic storage medium. We sought to investigate the risk 
factors for graft dislocation following DSAEK, including corneal tissue storage medium. 
Study Design: Retrospective cohort analysis. 
Methods: Study sites consisted of the QEII Health Sciences Center, Halifax, Nova Scotia, Canada 
(hypothermic storage media cohort) and the Royal Victorian Eye and Ear Hospital, Melbourne, Victoria, 
Australia (organ culture media cohort). Patient, surgical, and post-operative data were collected for 
consecutive DSAEK surgeries performed for any indication between 2012 and 2020. Risk factors were 
analyzed using univariable and multivariable logistic regression modeling. 
Results: In total, 654 DSAEK surgeries were performed during the study period: 271 in the hypothermic 
storage cohort and 383 in the organ culture storage cohort. The most common indications were 
pseudophakic bullous keratopathy, Fuchs endothelial corneal dystrophy, and failed previous DSAEK 
graft. The incidence of graft dislocation requiring surgical repositioning was 9.96% (n=26) in the 
hypothermic storage media cohort and 12.1% (n=46) in the organ culture media cohort (OR 0.51, 95% CI 
0.21-1.1). Graft dislocation occurred a mean of 3.35 days (range 0-35) following surgery. Statistically 
significant risk factors for graft dislocation in the multivariable logistic regression model included 
presence of post-operative wound leak (OR 54.59, 95% CI 10.08-508.33), lower donor endothelial cell 
density (OR 0.92, 95% CI 0.84-0.99 per 100 cells higher), and creation of intraoperative venting incisions 
(OR 2.49, 95% CI 1.12-5.48). A history of medical or surgically managed glaucoma, presence of an 
anterior chamber intraocular lens, and graft insertion technique were not associated with dislocation. 
Conclusions: The incidence of DSAEK detachment was similar between hypothermic storage media and 
organ culture media cohorts. Wound leaks, venting incisions, and lower donor endothelial cell density 
were predictors associated with graft detachment. 
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Title: Proteomic lacrimal gland analysis of various pathologies of the ocular surface 
 
Abstract Body: 
Purpose: Mucous membrane pemphigoid (MMP) and lichen planus (LP) are orphan diseases leading to 
chronic conjunctivitis with scar formation and corneal blindness. Diagnosis is confirmed by biopsy, but 
this is positive in only 30% to 80% of cases and can lead to local aggravation of the disease. In order to 
overcome these difficulties as well as to further explore the pathophysiology of these diseases, we are 
developing a non-invasive technique for proteomic analysis of tears. 
Study Design: This is a prospective cohort study. Participants will be recruited during their medical visits 
to the CHUM ( centre hospitalier de l'université de Montréal), either in a context of isolated follow-up in 
ophthalmology or during their follow-up at the multidisciplinary clinic of bullous diseases of the CHUM. 
Methods: Proteins are collected with the Schirmer test, then digested with trypsin. The peptides from 
enzymatic digestion are then analyzed by liquid chromatography together with tandem mass 
spectrometry (LC-MS/MS) with non-targeted protein analysis, in “data-independent” mode. The relative 
content of identified peptides in tears were compared between MMP, LP and control eyes. 
Results: A total of 102 samples were analyzed from 14 patients with MMP (Foster Stage 1 to 4), 3 
patients with LP and 20 control patients. In total, 481 proteins were identified and quantified and among 
these, the quantities of myeloperoxidase (MPO), matrix metallopeptidase-9 (MMP-9) and neutrophil 
collagenase (MMP-8) were found to be significantly higher in MMP (ratio of 4.90, 3.06 and 2.11 
respectively) and LP (ratio of 6.06, 6.55 and 4.83 respectively) than in the controls (p<0.05). 
Conclusions: MPO, MMP-9 and MMP-8 are inflammatory biomarkers of cicatrizing conjunctivitis. Our 
proteomic approach could improve diagnostic sensitivity and allow treatment to be better targeted 
based on disease activity. 
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Title: Incidence of Corneal Transplantation in Fuchs Endothelial Dystrophy after Cataract Surgery 
 
Abstract Body: 
Purpose: The purpose of this study was to investigate the incidence of Fuchs endothelial dystrophy 
(FED) in patients referred for routine cataract surgery in Northern Alberta and to determine the 
incidence of secondary corneal transplantation after cataract surgery in eyes that had otherwise 
asymptomatic FED. 
Study Design: Retrospective case series 
Methods: Patients referred to a single surgeon for cataract surgery between May 1, 2013 and December 
31, 2016 were reviewed. Specular microscopy and clinical exam was used for every patient to determine 
the incidence of FED. The incidence of corneal transplantation after cataract surgery in asymptomatic 
FED was identified by including all eyes that had cataract surgery without concurrent corneal surgery by 
December 31, 2017 and reviewing Alberta transplant records ending January 31, 2021. 
Results: 3295 patients were referred for cataract surgery over the 44-month study period. 155 patients 
were identified to have FED (4.7%). Cataract and FED was identified in 260 eyes. 19 of these eyes were 
excluded: 15 did not have cataract surgery in the study period, 1 had combined cataract and retina 
surgery and 3 underwent combined cataract and endothelial keratoplasty (EK). 241 eyes met study 
criteria. The average preoperative visual acuity was logmar 0.29 (±0.21). Preoperatively, 88 (36.5%) eyes 
had 1+ guttae, 85 (35.3%) eyes had 2+ guttae, 37 (15.4%) eyes had 3+ guttae, and 31 (12.9%) eyes had 
4+ guttae. Average preoperative endothelial cell density was 2108.4 ±440.7 cells/mm2 and the average 
central pachymetry was 530.1 ±43.4um. The average cumulative dispersed energy (CDE) was 7.89 ± 
6.01. Over the following two years, 3 eyes (1.2%) went on to require EK for endothelial failure after 
cataract surgery. 
Conclusions: The incidence of FED is low in the population being referred for cataract surgery. There is a 
very low proportion of eyes with asymptomatic FED that go on to require EK, suggesting that cataract 
surgery followed by EK when necessary is an appropriate management algorithm in eyes with 
asymptomatic FED. 
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Title: Cytomegalovirus as a Cause of Recurrent Corneal Endotheliitis in the Canadian Population: A Case 
Series 
 
Abstract Body: 
Purpose: To characterize the clinical manifestations, response to low dose systemic antiviral treatment 
and longterm visual outcomes of cytomegalovirus endotheliitis in a Canadian population. 
Study Design: Retrospective case series encompassing nine eyes of seven patients with corneal 
endotheliitis. 
Methods: A retrospective review of all patients presenting with corneal endotheliitis to one corneal 
surgeon was completed. Patients underwent anterior chamber biopsies with positive cytomegalovirus 
PCR. Patients with evidence of viral coinfection (HSV, VZV) were excluded from this series. All patients 
received systemic valganciclovir at therapeutic dosing for a minimum of 3 months, with subsequent 
titration at treating surgeon's discretion to establish long-term subtherapeutic maintenance dose. 
Primary outcomes included visual acuity, intraocular pressure control, medication dependence and 
corneal status. 
Results: Nine eyes of seven patients were identified; the average follow-up was 76.4 ± 11.8 months. 
Two patients had bilateral disease. Corneal manifestations included linear, disciform and circinate 
patterns of endotheliitis. Best corrected visual acuity improved from mean LogMAR of 0.48 ± 0.19 at 
presentation to LogMAR 0.24 ± 0.11 at last followup. Intraocular pressure decreased from a peak of 35 ± 
3.1 mmHg to 14.2 ± 4.3 mmHg. Ocular hypotensive medications were reduced from 2.6 ± 0.45 to 0.89 ± 
0.29. Two eyes required endothelial transplantation. Valganciclovir therapy was well tolerated by all 
patients; at time of last followup, all subjects were stable on low dose valganciclovir at an average dose 
of 1395mg per week. 
Conclusions: Cytomegalovirus is a rare but clinically significant cause of corneal endotheliitis, recurrent 
anterior uveitis, and corneal decompensation in the Canadian population that must be considered even 
in the immunocompetent population. This series is the first to report CMV endotheliitis in a North 
American study base, and confirms a similar pattern of clinical features to that seen in existing East 
Asian literature. Our results support prior findings that this entity responds robustly to oral 
valganciclovir, and demonstrate for the first time the efficacy of chronic low dose systemic antiviral 
maintenance therapy for the longterm management of this condition. 
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Title: Incidence of ocular surface squamous neoplasia in pterygium specimens 
 
Abstract Body: 
Purpose: Pterygium and ocular surface squamous neoplasia (OSSN) have been recognized as most likely 
related conditions and share similar risk factors such as UV exposure and chronic inflammation. The 
purpose of this study is to review the incidence of OSSN in pathology specimens sent as pterygium at a 
single tertiary center between 2010 and 2021. 
Study Design: Retrospective chart review 
Methods: This is a retrospective chart review of patients being operated on for pterygium excision 
between 2010 and 2021 at the Centre hospitalier de l'Université de Montréal. Data collected includes 
baseline demographics, results of pathology specimens, and clinical information for cases diagnosed as 
OSSN on pathology. 
 
Results: 1501 patients were operated on for clinical diagnosis of pterygium between 2010 and 2021, of 
which 827 (55%) patients were male. 1041 specimens were sent for pathology, and the majority of the 
specimens were consistent with pterygium on pathology (1002/1041, 96%). There was an unexpected 
finding of 3 cases of OSSN (3/1041, 0.3%) and 1 case of choristoma (1/1041, 0.1%). 3% (35/1041) of 
specimens had other diagnoses other than pterygium, including nevus (n=12), spheroidal degeneration 
(n=3), pyogenic granuloma (n=3), and lymphangiectasia (n=2). The 3 cases of OSSN included a 64-year-
old female of Haitian background with recurrence after previously excised pterygium, an 81-year-old 
male of Canadian French background and an 80-year-old male of African background with his first 
occurrence of pterygium. The pathology was diagnosed as carcinoma in situ, CIN grade 3, and CIN grade 
1, respectively.  
Conclusions: The finding of OSSN in pterygium is rare in our population, but can be clinically difficult to 
distinguish. It is important to send all pterygium specimens for pathology. 
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Title: Assessment of Zonular Integrity in Phakic Eyes post Vitrectomy Using Ultrasound Biomicroscopy 
(UBM) ; A Paired Eye Comparative Study 
 
Abstract Body: 
Purpose: To assess zonular integrity in phakic patients post vitrectomy using ultrasound biomicroscopy. 
Study Design: Cross sectional, comparative, double masked, paired eye study. 
Methods: We used ultrasound biomicroscopy (UBM) to evaluate phakic patients with history of 
unilateral pars-plana vitrectomy. Recruitment included patients presenting to the John and Liz Tory Eye 
Centre, Sunnybrook Health Sciences Centre Hospital in the period between January 1st - October 31st 
2021. Inclusion criteria:1.Phakic patients with history of pars plana vitrectomy in one eye as the only 
procedure.2.Normal unoperated fellow eye3.Complete SF6/C3F8/air resolution for patients who had 
gas/air tamponade during their vitrectomy.4.Patients with silicone oil tamponade will be included if they 
are still phakic. Exclusion criteria:1. Monocular patients2. History of intraoperative lenticular trauma.3. 
History of trauma or pseudo-exfoliation in either eye. 4. History of other ocular conditions that can 
affect the integrity of zonules like uveitis or ectopia lentis.5. Eyes with extreme myopia/long axial length 
(more than -8.00 or more than 30.0 mm). 6.History of intravitreal injection in either eye. 
Technique:After obtaining a written informed consent, subjects have undergone complete undilated 
ophthalmic exam. High frequency (50 MHz) UBM device ( Accutome UBM Plus , model number: 24-
6300-G , Software: 4.07.02-U for Windows 32 bit) was then used by a masked technician who has 
enough experience to operate the machine and obtain high quality images to visualize the zonules. 
Radial section images were obtained from zonular bundles at 12:00, 1:30, 3:00, 4:30, 6:00, 7:30, 9:00 
and 10:30 clock positions. Images quality were assessed in real time, captured and saved.An 
experienced masked observer (CB) has then assessed the quality of images and graded the zonular 
findings. Only patients with adequate studies have been included. A unique grading system that has 
been specifically devised for this study has been used as the following: (0) clear, well-defined zonule(s); 
(1) uneven, disrupted zonules or stretched zonules; (2) extensive loss of zonules. Each clock hour was 
graded according to this system and the total score was then calculated for each eye. In the primary 
outcome, two main groups were analyzed; the vitrectomized and healthy contralateral non 
vitrectomized eyes. The mean total score from each group was compared and analyzed. 
Results: Sixteen patients have been recruited into this study. Six patients were males and ten were 
females. The mean age was 65.75 (Range: 46-74). Thirteen patients had vitrectomy for vitreomacular 
interface disorders (either macular hole or epiretinal membrane), one patient had vitreous hemorrhage 
and two patients had rhegmatogenous retinal detachment. SF6 was used as vitreous substitute in 7 
patients, air in 6 patients, C3F8 in 2 patients and silicon oil in one patient. The mean total score in the 
vitrectomized eyes was 4.94 versus 5.63 in the non vitrectomized eyes (p=0.378). 
Conclusions: This study concludes that there was no evidence of zonular damage in eyes post 
vitrectomy when compared to their contralateral healthy and non-vitrectomized eyes. 
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Title: 38 Gauge Cannula-Based Subretinal Fluid Drainage For Primary Rhegmatogenous Retinal 
Detachment 
 
Abstract Body: 
Purpose: Anatomical and functional outcomes of a 38-gauge cannula-based subretinal fluid (SRF) 
drainage technique in pars plana vitrectomy (PPV) for primary rhegmatogenous retinal detachment 
(RRD). 
Study Design: Retrospective Observational Case Series. 
Methods: We screened charts from July 2019 to June 2021 of patients with primary RRD (macula on/off) 
who underwent PPV. Inclusion criteria were defined as age >18 years, 38-gauge cannula-based SRF 
drainage during PPV, and a minimum of 3 months follow-up postoperatively. No laser retinopexy was 
performed at the drainage site. Eyes with PVR grade C or more and/or any other underlying ocular 
pathology were excluded from the study. The anatomical outcome was described as a single surgery 
success rate at 3 months postoperatively. The functional outcome used was visual acuity in logMAR at 
the 3 months after surgery. We also assessed OCT-based structural abnormalities at 3 months 
postoperatively. All data are reported descriptively using medians and interquartile range (IQR). 
Results: Nineteen eyes of nineteen consecutive patients had primary RRD repair using a 38 gauge 
cannula-based SRF drainage technique. From these 19, only 15 eyes had a minimum of 3 months follow-
up. The median age at the time of presentation was 61.8 (IQR 53.7-68.9) years and the median duration 
of follow-up following surgery was 10 (IQR 5-13.5) months. The median baseline logMAR visual acuity 
was 1.2 (Snellen equivalent 20/300) (IQR 0.3-2.2). 80% of eyes (12/15) had single surgery success at 3 
months after surgery. The median logMAR visual acuity at 3 months postoperatively was 0.2 (Snellen 
equivalent 20/30) (IQR 0.1-0.7). Out of these 12 single surgery success eyes, none of them had residual 
SRF or post-operative cystoid macular edema and only one (8.33%) had a significant epiretinal 
membrane at 3 months following PPV. 
Conclusions: 38-gauge cannula-based SRF drainage is an efficacious technique that can be used as an 
alternate method of subretinal fluid drainage technique.  
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Title: Dexamethasone intravitreal implant migration into the anterior chamber: case series and review 
of the literature

Abstract Body: 
Purpose: Our objective was to report patient demographics, clinical course, and visual outcomes across 
a case series of patients who experienced Ozurdex® (dexamethasone intravitreal implant) migration into 
the anterior chamber. 
Study Design: Chart review was conducted for patients with a migrated Ozurdex® implant in the anterior 
chamber. Data collected for each case included, but was not limited to age, indication for Ozurdex® 
injection, symptoms at the time of migration, duration from detection to treatment, type of 
intervention performed, and visual acuity before and after implant migration. 
Methods: This study was conducted in accordance with the principles outlined in the Declaration of 
Helenski, and local Research Ethics Board approval was obtained prior to initiation of this project. Data 
was recorded in a standardized Excel spreadsheet. For numerical responses, means and standard 
deviations were calculated. Percentages and absolute numbers were used to report the proportion of 
patients who experienced the various outcomes of interest. 
Results: A total of 32 cases of Ozurdex® implant migration into the anterior chamber were included. The 
mean age was 66.8 years old (SD = 12.5). Twenty-eight patients (87.5%) were male, and 18 (56.3%) 
cases occurred in the right eye. All 32 cases occured in pseudophakic eyes, and of those, nine (28.1%) 
had posterior chamber intraocular lenses within the capsular bag with no known capsular or zonular 
issues. The mean duration from Ozurdex® injection to detection of migration was 19.4 days (SD = 14.5). 
Twenty-one patients (65.6%) underwent Ozurdex® explantation, and six (18.8%) had their implants 
repositioned, either in the vitreous cavity or subconjunctival space. Twelve patients (37.5%) ultimately 
went on to require corneal transplantation, which is consistent with previously published case series on 
the topic. Thirteen patients (40.6%) had a Snellen visual acuity of 20/200 or less at their most recent 
follow up. 
Conclusions: When compared to published literature on the topic, this is the largest case series of 
Ozurdex® implant migration into the anterior chamber that has been compiled to date. Interestingly, 
cases of migration occurred in individuals with no known history of significant prior zonule disruption. 
This potential complication should be discussed with all patients undergoing Ozurdex® injection, which 
may aid in earlier presentation and improved visual outcomes. 
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Title: A Novel Method to Measure Retinal Displacement via Retinal Vessel Printings in 3D Projections: 
Comparing Displacement in Patients After Pneumatic Retinopexy vs. Pars Plana Vitrectomy 
 
Abstract Body: 
Purpose: To identify a novel method to measure of retinal displacement in patients after treatment by 
pneumatic retinopexy (PnR) and pars plana vitrectomy (PPV) using fundus autofluorescence images 
(FAFs). 
Study Design: Multicenter prospective non-randomized comparative trial. 
Methods: 83 FAFs from PnR patients and 74 FAF images from PPV patients were included from St. 
Michaels' Hospital (Toronto, Canada), Newcastle Eye Center (Newcastle, UK), and Hamilton Regional Eye 
Institute (Hamilton, Canada). 
For each image, the location of the optic disk and fovea were determined using a machine learning 
model from Optos. From these values, we determined the location of Zone 1, a circle drawn from the 
optic disk, using the fovea as the center of the circle. Two graders then located points on retinal 
vasculature that matched retinal vessel printings (RVPs) on the FAFs within this Zone 1 region. These 
corresponding pairs of points were then drawn on the image and projected to a 3D using machine 
learning tools. From these coordinates on the 3D projection, we determined the horizontal, vertical, and 
diagonal displacements of the RVP to vessel in each FAF across the curvature of the eye. This provided 
us with a measurement of displacement in millimeters of the retina after PPV or PnR that accounted for 
the three-dimensional curvature of the retina. Angles of displacement from the optic disk were 
determined using the horizontal and vertical measurements and standardized between eyes with angles 
increasing superiorly and temporally from the optic disk. 
Results: Patients treated by PPV (n=74) had significantly greater displacement within Zone 1 than those 
treated by PnR (n=83). 50% of PPV patients showed retinal displacement compared to 25.3% of PnR 
patients (p = 0.001). Among eyes with retinal displacement (n=58), mean displacement was 0.83 mm in 
PPV eyes and 0.67 mm in PNR eyes, with angles of displacement of -1.01° and 7.28° degrees 
respectively. Among eyes with retinal displacement, there was a moderate correlation between the 
amplitude of maximum displacement across the 3D projection and aniseikonia (r=0.402; p=0.003), 
vertical metamorphopsia scores (r=0.313; p=0.02) and logMAR BCVA (r=0.376; p=0.004). Similarly, we 
found that there was a moderate correlation between the amplitude of displacement in Zone 1 and the 
following outcomes: aniseikonia (r=0.314; p=0.03) and BCVA (r=0.373; p=0.007). There was a weak 
correlation between amplitude of displacement in Zone 1 and vertical metamorphopsia (r=0.291; 
p=0.04). 
Conclusions: This study developed a robust methodology to determine displacement across the three-
dimensional curvature of the retina using RVPs from two-dimensional FAF images. Furthermore, our 
results using this methodology show a correlation between displacement of the retina and increased 
aniseikonia, increased vertical metamorphopsia, and decreased visual acuity. 
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Title: A global non-interventional study investigating real-world proactive dosing regimens with 
intravitreal aflibercept in patients with neovascular age-related macular degeneration: Interim 
analysis of first 12-month completers from XTEND 
 
Abstract Body: 
Purpose: The ongoing XTEND study examines the outcomes of real-world proactive intravitreal 
aflibercept (IVT-AFL) treatment regimens, with the primary objective of describing the effectiveness of 
such regimens during routine clinical practice in patients with neovascular age-related macular 
degeneration (nAMD). This prespecified interim analysis was conducted after ≥500 patients had a 
Month 12 (M12) visual acuity assessment (data cut-off date: February 4, 2021). 
Study Design: XTEND (NCT03939767; ethics approved) is a 36-month, observational study recruiting 
patients from sites in the Asia-Pacific region, Europe, Latin America, and North America. XTEND enrolled 
treatment-naïve patients aged ≥50 years with nAMD for whom IVT-AFL was planned to be initiated in 
flexible proactive regimens (fixed dosing or treat-and-extend [T&E]) by label regimen, with minimum 
treatment intervals following three initial monthly injections of 8 weeks (w; European Medicines Agency 
[EMA]-aligned label), or 4w (without EMA-aligned label), in Year 1. Enrollment was planned to include 
≥1200 patients from countries reflecting the EMA-aligned IVT-AFL labels and ≥250 patients from 
countries without EMA-aligned labels (Australia, Canada, and Switzerland). The prespecified interim 
analysis was to include ≥300 patients from countries with the EMA-aligned label. 
Methods: Following three initial monthly injections, treatment intervals could be extended in 2- or 4-w 
increments up to a maximum of 12w or 16w according to the local label. The primary endpoint was 
mean change in best-corrected visual acuity (BCVA; Early Treatment Diabetes Retinopathy Study 
[ETDRS] letters) from baseline (BL) at M12. Statistics are descriptive. 
Results: Of the 1563 patients enrolled in the XTEND study, 742 (mean age 79 years; 63% female; 
enrolled May 2019-March 2020) were included in the interim analysis. Most patients (90%) were 
scheduled to be treated according to a T&E dosing regimen; however, because of the COVID-19 
pandemic (beginning after study initiation), planned treatment interval extensions were not performed 
in all countries. From BL to M12, mean±SD change in BCVA was +5.1±16.5 letters (BL: 55.6±18.6) and 
mean change in central retinal thickness (CRT) was ‒109±128 μm (BL: 373±123), with similar 
improvements observed with both IVT-AFL label types. By M12, mean number of IVT-AFL injections was 
7.8±2.1, and the last completed injection interval was ≥8w in 73% of patients (44% ≥10w; 24% ≥12w; 8% 
≥16w). No new safety concerns were identified; two cases each of endophthalmitis and intraocular 
inflammation were reported. 
Conclusions: Despite the impact of the COVID-19 pandemic, treatment-naïve patients with nAMD 
proactively treated with IVT-AFL achieved robust vision gains over the first year. Similar improvements 
in BCVA and CRT were observed with both IVT-AFL label types, as assumed in the study design. The 
safety profile of IVT-AFL in XTEND was consistent with previous studies. Follow-up in XTEND is ongoing, 
and presentation of the primary endpoint evaluation in the full analysis population is planned for 2022. 
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Title: Exploring Ang-2 signalling in vascular stability in patients with DME receiving faricimab in phase 2 
and phase 3 trials 
 
Abstract Body: 
Purpose: Faricimab, a bispecific antibody, targets both angiopoietin-2 (Ang-2) and vascular endothelial 
growth factor-A (VEGF-A), which are key drivers of vascular instability. The purpose of these analyses is 
to explore the impact of dual inhibition of Ang-2 and VEGF-A by faricimab on vascular stability. 



Study Design: BOULEVARD (NCT02699450) was a phase 2, prospective, multicentre clinical trial. 
YOSEMITE (NCT03622580) and RHINE (NCT03622593) are two identical phase 3, randomised, double-
masked, active comparator-controlled, multicentre clinical trials in DME, currently ongoing. Preclinical 
studies were performed in a mouse model of spontaneous choroidal neovascularisation (CNV). 
Methods: In BOULEVARD, patients were randomized to intravitreal ranibizumab 0.3 mg, faricimab 1.5 
mg or faricimab 6.0 mg, administered every 4W for 20W, followed by a 16W observation period to 
assess durability. In a post hoc analysis, sustained retinal stability to W24 was assessed. Vascular 
stability was also assessed in the phase 3 trials. In preclinical experiments, JR5558 mice were treated 
with antibodies against Ang-2, VEGF-A or both (bispecific antibody [VA2]). Untreated and 
immunoglobulin G (IgG)-treated mice were used as controls. Vascular stability was evaluated at baseline 
and 1W (PT1), 3W (PT2) and 5W (PT3) post treatment. 
Results: In a post hoc analysis of BOULEVARD, > 50% of patients achieved retinal stability through W24. 
Phase 3 vascular stability data will be presented. In preclinical experiments, significant reduction of CNV 
leakage (P<0.05 to P<0.001) was observed in JR5558 mice treated with Ang-2, VEGF-A or VA2 versus 
controls at PT1. Treatment with VA2 antibody significantly reduced Iba1+ cell infiltration versus IgG 
control at PT1/PT2 (P<0.05) and CD45+ CD11b+ cell infiltration versus untreated control at PT1 (P<0.05). 
At PT3, only anti-Ang-2- and VA2-treated mice showed significant reduction in number of Iba1+ 
macrophages (P<0.0001) versus IgG control. There was significant reduction in fibronectin+ area with 
VA2 (P<0.01) and anti-Ang-2 (P<0.001) versus IgG at PT1, not with anti-VEGF-A alone. This was 
maintained only with VA2 at PT2 (P<0.01) and PT3 (P<0.05). 
Conclusions: These data support the involvement of Ang-2 signalling in vascular stability in patients with 
DME. 
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Title: Predicting Visual Outcome in Patients with Neovascular Age-related Macular Degeneration 
Presenting with Subfoveal Hemorrhage 
 
Abstract Body: 
Purpose: To identify factors affecting outcome in patients with neovascular age-related macular 
degeneration (nAMD) and polypoidal choroidal vasculopathy (PCV), presented with subfoveal 
hemorrhage (SFH) treated with anti-vascular endothelial growth factor (VEGF) injections. 
Study Design: Retrospective case series. 
Methods: 264 eyes with diagnosis of nAMD treated by anti-VEGF injections were evaluated in a two-
year period (1 July 2018 to 30 June 2020) retrospectively. 17 eyes with SFH > 1 disc area (DA) were 
analyzed, which 5 of them were PCV patients. The remaining eyes were excluded due to absence of 
subretinal hemorrhage, subretinal hemorrhage not involving the fovea or treatment other than anti-
VEGF injection during follow up for nAMD. Patient demographics, imaging characteristics such as SFH 
area and thickness, minimum distance from fovea to SFH border, and clinical assessment such as visual 
acuity (VA) and central subfield thickness (CST) from baseline to last follow up were noted. 
Results: Interestingly, size of subfoveal hemorrhage did not correlate with visual outcome. But 
Spearman rank correlation showed larger area of SFH correlated with longer duration (P = 0.007) and 
more injections (P = 0.02) before resolution. Short distance from fovea center to hemorrhage border (P 
= 0.024), younger patient (P = 0.017) and PCV group (P = 0.005) had better visual acuity at the time of 
SFH resolution. 
Conclusions: More time and more injections were required if patients have a larger subfoveal 
hemorrhage. Unfortunately, the visual outcome of the older nAMD patient remained poor regardless. 
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Title: Bilateral Sequential and Simultaneous Rhegmatogenous Retinal Detachments : Analysis of the 
Anatomical and Functional Outcomes 
 
Abstract Body: 
Purpose: To assess the anatomical and functional outcomes in sequential or simultaneous bilateral 
rhegmatogenous retinal detachment (BRRD). 
Study Design: Retrospective cohort study 
Methods: Medical records of patients undergoing surgery for sequential or simultaneous BRRD between 
2014 and 2020 at the Centre hospitalier universitaire de Québec - Université Laval were retrospectively 
reviewed. During this period, 218 eyes of 109 patients were included. Data were collected on patient 
demographics, preoperative characteristics, intraoperative management, single surgery anatomic 
success (SSAS), complications, and final pinhole visual acuity (PHVA) in logarithm of the minimal angle of 
resolution (logMAR). 
Results: Of the 109 patients included, 79% were men and 21% were women. There were 92% (n=101) of 
patients with sequential BRRD and 8% with simultaneous BRRD. Median [Q1, Q3] age at presentation for 
the first eye was similar between both groups (simultaneous: 60 [38, 64] vs. sequential: 60 [54, 66]; 
p=0.39). The simultaneous BRRD subgroup had a significantly higher myopia rate (simultaneous: 78% vs. 
sequential: 23%; p<0.001). Most patients (67%) diagnosed with simultaneous BRRD had unilateral 
symptoms only. Both groups combined, median [Q1, Q3] duration of symptoms was significantly shorter 
for the second eye compared to the first (first: 7 [3, 15] days vs. second: 4 [2, 10] days; p=0.028). Second 
eyes had less tears at the initial consultation compared to the first (first: 2 [1, 4] tears vs. second: 2 [1, 3] 
tears; p=0.031). Median [Q1, Q3] PHVA at presentation was better for the second eye (first: 0.46 [0.14, 
2.30] vs. second: 0.24 [0.06, 0.95]; p=0.012). The proportion of macula-off presentation between the 
first and second eyes was not significantly different (first: n=56, 51% vs. second: n=44, 40%; p=0.11). 
SSAS was 92% (n=100) and 93% (n=101) for the first and second eye, respectively (p=1.00). Both eyes 
improved their visual acuity, PHVA at 3 months was comparable (first: 0.30 [0.14, 0.48] vs. second: 0.34 
[0.13, 0.70]; p=0.36) and final VA was better for the first eye (first: 0.14 [0.04, 0.30] vs. second: 0.20 
[0.04, 0.43]; p=0.010). Complication rates were 1% (n=1) and 1.8% (n=2) for the initial eye and the 
subsequent eye, respectfully (p=1.00). 
Conclusions: In this study of BRRD, SSAS was similar for both eyes. The subsequent eye was more likely 
to be treated earlier and to be less advanced on presentation, but at 3 months, PHVA was not 
significantly different between eyes. Difference in final PHVA may be attributable to longer follow-up in 
first eyes. 
 

 

 

 

 



Authors: Matthew Fung1, Jenny Qian2, Joshua Barbosa1, Varun Chaudhary1.  
1Hamilton Regional Eye Institute, 2University of Toronto. 
Author Disclosure Block: M. Fung: None. J. Qian: None. J. Barbosa: None. V. Chaudhary: Any direct 
financial payments including receipt of honoraria; Name of for-profit or not-for-profit organization(s); 
Novartis, Bayer. Any direct financial payments including receipt of honoraria; Description of 
relationship(s); Speaker fees. Membership on advisory boards or speakers’ bureaus; Name of for-profit 
or not-for-profit organization(s); Novartis, Bayer, Roche, Alcon Inc.. Membership on advisory boards or 
speakers’ bureaus; Description of relationship(s); Advisory Board. Funded grants or clinical trials; Name 
of for-profit or not-for-profit organization(s); Novartis, Bayer. Funded grants or clinical trials; Description 
of relationship(s); Grants and clinical trials. 
 
Title: Exploring the Utility of a Tele-Retinal Referral System for Patients with Diabetic Macular Edema 
and Neovascular Age-Related Macular Degeneration. A Single Site Prospective Study 
 
Abstract Body: 
Purpose: Early intervention for neovascular age-related macular degeneration (nAMD) and diabetic 
macula edema (DME) is an important factor for favorable long-term outcomes. This study assessed the 
time to treatment with anti-VEGF agents between a new tele-referral system compared to the standard 
of care at the Hamilton Regional Eye Institute (HREI) for patients with DME and nAMD. 
Study Design: This is a single center, single practitioner, prospective observational study. 
Methods: Referrals to HREI were sent via fax or tele-referral. Tele-referrals were sent by means of a 
secure email service and included preliminary fundus and/or optical coherence tomography (OCT) 
images. The main outcome of the study was to compare time to treatment defined as the time when the 
referral was reviewed to when the patient received treatment between groups. Additionally, patient 
demographic information such as referral date, diagnosis, and commuting distance was also captured. 
Results: Out of 151 participants (196 eyes) the average patient distance from the eye clinic was 17.7 ± 
18.8 km for tele-referral, and 15.4 ± 11.5 km for fax referrals. The average age was 73.6 ± 11.7 years and 
68.2 ± 14.1 years for tele- and fax referrals, respectively. Tele-referrals took 8.3 ± 9.2 days from the time 
of referral to be reviewed compared to 3.3 ± 3.6 days for fax referrals (p<0.0001). 45.5% of tele-referred 
patients required treatment compared to 43.7% from fax. Overall, the time to treatment was 46.2 ± 21.9 
days in tele-referred patients and 68.0 ± 31.7 days for fax patients (p < 0.01). Additionally, time from 
optometry referral to treatment for tele-referrals was 52.8 ± 23.7 days compared to 70.6 ± 32.1 days for 
fax referrals (p < 0.05). Both groups had a similar number of visits (1.9 ± 0.7 for tele-referrals and 2.2 ± 
0.6 for fax) but less tests were ordered for tele-referred patients (1.5 ± 0.8 tests versus 2.3 ± 0.7 for fax) 
(p<0.0001) prior to treatment. 
Conclusions: Although the time to review referrals was longer for the tele-referral group, the overall 
time to treatment was shorter. The tele-referral group and fax referral group had similar a proportion of 
patients requiring treatment. Patients referred via telemedicine also required fewer diagnostic tests 
before treatment compared to conventional fax referrals. Our study demonstrates that 
teleophthalmology referral systems can connect patients with nAMD and DME to appropriate 
management quicker and more efficiently utilize limited health care resources by reducing the number 
of investigations before treatment. 
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Title: Outcomes in recurrent rhegmatogenous retinal detachment repair: does initial surgery impact 
results? 
 
Abstract Body: 
Purpose: To compare outcomes following recurrent rhegmatogenous retinal detachment (re-RRD) 
repair using pars plana vitrectomy (PPV) only or PPV with scleral buckle (PPVSB). 
Study Design: Retrospective cohort study. 
Methods: Patients operated for re-RRD at the Centre hospitalier universitaire de Québec - Université 
Laval between 2014 and 2018 were included. Non-RRD etiologies for the initial detachment (e.g., 
traumatic, tractional, proliferative vitreoretinopathy (PVR)) were excluded as were patients operated 
with silicone oil during primary surgery. Procedure choice was at the discretion of the treating surgeon. 
Each patient was divided based on the sequence of surgeries received: PPV followed by PPV (PPV-PPV), 
PPV followed by PPVSB (PPV-PPVSB), or PPVSB followed by PPV (PPVSB-PPV). Primary outcome was 
recurrent surgery success rate (re-SSR) and secondary outcome was final pinhole visual acuity (PHVA) in 
logarithm of the minimum angle of resolution (logMAR). 
Results: A total of 137 patients were included. Twelve (9%) underwent PPV-PPV, 75 (55%) underwent 
PPV-PPVSB, and 50 (37%) underwent PPVSB-PPV. Median [Q1, Q3] age at initial presentation was 64 [59, 
72] years. There were 83 (61%) men, 62 (45%) patients were pseudophakic, and 23/112 were high 
myopic (21%). Median [Q1, Q3] baseline PHVA in logMAR was 0.88 [0.18, 2.30]. Causes of re-RRD were 
tears, PVR or tears+PVR in 49 (36%), 81 (59%) and 7 (5%) of patients, respectively. 
The sequence of surgery did not significantly alter re-SSR (PPV-PPV: 9 (75%) vs. PPV-PPVSB: 57 (76%) vs. 
PPVSB-PPV: 38 (76%); p=1.00). It also did not change the proportion of patients receiving silicone oil at 
the second surgery (PPV-PPV: 5 (42%) vs. PPV-PPVSB: 35 (47%) vs. PPVSB-PPV: 17 (34%); p=0.37). At 
final follow-up, median [Q1, Q3] PHVA was 0.54 [0.18, 1.00] and did not significantly differ between 
sequences (p=0.12). In multiple regression analyses, the main predictor of re-SSR was pseudophakic 
status (odds ratio: 4.045, 95% confidence interval: 1.487-11.000; p=0.006), while sequence of surgery 
did not alter re-SSR (p>0.05). The main predictors of final PHVA were age (standardized coefficient: 
0.183; p=0.033) and initial macula-on status (standardized coefficient: -0.247; p=0.005), but not 
sequence of surgery (p>0.05). 



Conclusions: Following re-RRD repair, there were no significant differences in terms of SSAS rates and 
final PHVA based on sequence of surgery. However, pseudophakic status was a significant predictor of 
re-SSR. This is likely because it allows the surgeon to perform a more thorough shave of the vitreous 
base during surgery to reduce the incidence of postoperative PVR and recurrent tears. 
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Title: Clinical Outcomes of Yamane and Gore-Tex Sutured Scleral Fixation IOL Techniques 
 
Abstract Body: 
Purpose: To compare the clinical outcomes between patients undergoing Yamane vs Gore-Tex sutured 
scleral fixation intraocular lens (IOL) techniques for secondary IOL implantation. 
Study Design: Retrospective review of patients at a single retina practice. 
Methods: Clinical data of all patients who underwent sclera-fixated IOL implantation using either 
Yamane or Gore-Tex sutured techniques. All surgeries were performed by one of three experienced 
vitreoretinal surgeons between January 01, 2019 and August 31, 2021, at Surrey Memorial Hospital in 
British Columbia. Baseline demographics and relevant pre-operative, intraoperative, and post-operative 
outcomes and complications were collected with 3-months of follow-up data. Mann Whitney U, chi-
square, Z-test, and Friedman tests were employed to analyze data using SPSS version 28.0. P < 0.05 was 
considered statistically significant. 
Results: 155 procedures met the inclusion criteria; 81 Yamane technique cases and 74 Gore-Tex sutured 
cases. The demographic profile of both groups was similar, with no significant differences in age 
(p=0.65), sex (p=0.38), eye laterality (p=0.21), ocular history (p values > 0.5), and pre-operation 
indication (p≥0.5). The median lens power used was 19.5 dioptres in both groups. No significant 
differences in complications were observed between the two groups when analyzing the presence of 
vitreous hemorrhages (p=0.16), IOL opacification (p=0.07), cystoid macular edema (p=0.23), retinal 
detachment (p=0.58), suture/haptic exposure (p=0.30), and the need for a subsequent procedure either 
related to the IOL correction/removal (p=0.47) or for another indication (p=0.65). However, there was a 
significant difference between Yamane technique and Gore-Tex sutured groups on rates of post-
operative endophthalmitis (p=0.035) and IOL dislocation/subluxation (p=0.014). The Gore-Tex sutured 
group had a higher number of eyes with post-operative endophthalmitis (0% vs 5%) while IOL 
dislocation was more common in the Yamane technique group (1% vs 11%). Between the groups, there 
was no difference in visual acuity at baseline (p=0.57) and 3-months (p=0.86). For both groups, there 
was a significant increase in visual acuity from baseline vision to the final observation vision. Average 
visual acuity in the Yamane technique group improved from 2.0 LogMAR (20/200 Snellen) to 0.6 (20/80 
Snellen) (p<0.0001) . In the Gore-Tex sutured group, the average visual acuity improved from 2.0 
LogMAR (20/200 Snellen) to 0.5 (20/65 Snellen) (p<0.0001). 
Conclusions: Despite differences in the type of treatment performed, both the Yamane technique and 
Gore-Tex sutured scleral fixation groups had similar clinical outcomes with regards to vitreous 
hemorrhages, opacification, cystoid macular edema, retinal detachment, suture/haptic exposure, visual 
acuity, and the need for subsequent procedures. However, there was an increased rate of postoperative 
endophthalmitis in the Gore-Tex sutured group and increased rate of IOL dislocation in the Yamane 
technique group. 
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Title: Perspectives from Canadian Patients and Families on the Illness Experience of Inherited Retinal 
Diseases: A Mixed Methods Study 
 
Abstract Body: 
Purpose: Inherited retinal diseases (IRDs) are a set of rare genetic conditions leading to progressive 
vision loss. There is a paucity of literature on the Canadian IRD illness experience, which is imperative for 
Canadian-based policy change and institutional investment in accessible health services, and patient-
centered clinical care. This study aims to understand the physical, psychosocial, and practical challenges 
faced by those with lived experience. This will contribute greatly towards the identification of areas of 
reform from a medical, health policy, and social care perspective. 
Study Design: Sequential mixed methods study. 
Methods: This study comprised an online survey of Canadians living with or caring for someone with an 
IRD. Survey data fields included demographics, self-reported vision, genetic testing, information 
preferences, healthcare management and experiences, treatment goals, and disease impact on daily life. 
Recruitment occurred through Fighting Blindness Canada’s patient database, filtering by disease-type. 
Survey dissemination also occurred via social media and not-for-profit stakeholder organizations to their 
constituents. 20 respondents were subsequently contacted for in-depth telephone interviews to further 
explore their condition. 
Results: Between March and June 2020, 408 individuals (mean age = 51.4 years ± 16.7; male = 45.7%) 
participated in our survey. Respondents identified having one of over 14 IRDs, with 72% specifying 
retinitis pigmentosa. 68% reported being legally blind. Having an IRD had significant impacts on daily 
functioning, with 53% of participants indicating affected employment or education and 43% specifying a 
severe or very severe impact on mobility. Psychological burdens were evident: >70% worried about 
coping with daily life and 68% indicated frequent feelings of depression and hopelessness. Interviewees 
described their most significant disease impacts being loss of independence and challenges with social 
interaction. Despite this, the majority of respondents had not accessed support services, including 
counseling, mobility training or career support, due to a lack of awareness and/or access. 
Conclusions: Our study describes the Canadian IRD community, including its support network and the 
impact of vision loss on daily activities and wellbeing. This data highlights the pronounced psychosocial 



burden that IRDs have on Canadian patients and families while elucidating unmet needs for treatments, 
awareness, and support. Vision rehabilitation with a psychosocial approach is necessary, alongside 
improving funding and access to emerging treatments. 
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Title: Conformal Plaque Brachytherapy Outcomes for Peripapillary Choroidal Melanoma 
 
Abstract Body: 
Purpose: Uveal melanoma, the most common intra-ocular tumor and vision sparing treatment, comes 
with increased risk of local failure and radiation retinopathy. Treatment of peripapillary choroidal 
melanoma with plaque brachytherapy has historically demonstrated poor outcomes. To report on local 
treatment failure rate, survival rate, enucleation rate, and vision loss for patients with peripapillary, 
juxtapapillary, and circumpapillary choroidal melanoma treated with conformal plaque brachytherapy 
(CPB). 
Study Design: This ethics approved study included a prospective case series of patients with 
peripapillary, juxtapapillary and circumpapillary choroidal melanoma treated with CPB. 
Methods: Patients with peripapillary choroidal melanoma treated with Iodine-125 (125I) plaque 
brachytherapy between Oct 2011 to May 2021 in Alberta, Canada were enrolled. Outcomes assessed 
included local treatment failure rate, survival rate, enucleation rate and visual acuity. 
Results: In total, 158 patients were treated with plaque brachytherapy. We reviewed 51 patients with 
peripapillary (1.1 mm - 2.0 mm from optic disc), 50 juxtapapillary (0.1mm - 1.0 mm from the optic disc) 
and 57 circumpapillary (0 mm from the optic disc) choroidal melanomas. The mean age was 63.7 ± 15.8 
years. The overall survival rate for peripapillary, juxtapapillary and circumpapillary choroidal melanoma 
patients are 46/51 (90.2%), 40/50 (80.0%) and 52/57 (91.2%) respectively, at a mean follow-up of 3.6 ± 
2.5 years. Both the local treatment failure rate and enucleation rate was 1/158 (0.6%) (both for 
circumpapillary 1/50 (2.0%)). Vision was better than 20/200 in 50%. Univariate logistic regression 
demonstrated tumor height, macular dose, and dose rate to be related to poor visual acuity (<20/200 
vision). Multivariate regression demonstrated tumor height and macular dose to be the only statistically 
significant predictors of poor visual acuity. 
Conclusions: Conformal plaque brachytherapy provided a local tumor control and eye preservation rate 
of 99.4% for patients with peripapillary, juxtapapillary, and circumpapillary choroidal melanoma at a 
mean follow-up of 3.6 ± 2.5 years. The mean survival rate was 87.1% for all three groups, which is 
comparable to the survival rate reported for other treatment methods, including external beam 
radiotherapy and nucleation. CPB provides an effective eye preserving alternative treatment in these 
cases. 
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Title: The effect of macular internal limiting membrane peeling on single surgery success rates in 
individuals undergoing pars plana vitrectomy for uncomplicated, primary macula-off rhegmatogenous 
retinal detachment 
 
Abstract Body: 
Purpose: To investigate the anatomic and visual outcomes of individuals undergoing pars plana 
vitrectomy (PPV) for uncomplicated, primary macula-off rhegmatogenous retinal detachment (RRD) with 
and without macular internal limiting membrane (ILM) peeling. 
Study Design: Retrospective chart review of 187 patients at a single institution with uncomplicated 
primary macula-off RRD presenting between Jan 01, 2016 to May 31, 2021 and undergoing PPV with and 
without macular ILM peeling. 
Methods: A total of 48 patients underwent macular ILM peeling and 139 did not. The primary outcome 
measured was the rate of recurrent RRD. Secondary outcomes included pre- and post- operative BCVA 
(logMAR), visual improvement from baseline (logMAR), epiretinal membrane (ERM) formation and 
measurement of central foveal subfield thickness. 
Results: No significant difference was found in the risk of recurrent RRD between individuals who 
underwent macular ILM peeling and those that did not {2.1% (1/48) in the peeled group and 3.6% 
(5/139) in the non-peeled group, p=1.00}. There was no statistically significant difference in visual 
improvement from baseline between groups. The visual improvement in the peeled group was 1.08 +/- 
0.64 logMAR and in the non-peeled group was 0.97 +/- 0.76 logMAR (p=0.343). The rate of ERM 
formation was significantly lower in the peeled group. No significant difference was found between 
central foveal subfield thickness which was 301.7 +/- 40.92 um in the peeled group and 300.66 +/- 34.03 
um in the non-peeled group (p=0.877). 
Conclusions: ILM peeling of the macula in primary uncomplicated macula-off RRD does not show a 
statistical benefit in reducing the risk of recurrent RRD. Interestingly, despite a reduction in post-
operative ERM formation, macular ILM peeling did not have a statistical benefit on improvement of 
BCVA. These results are of great clinical significance as they may guide surgical planning in the 
management of uncomplicated macula-off retinal detachment. 
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Title: The Monitoring of Neovascular Age-related Macular Degeneration with Choroidal Neovascular 
Membrane using Optical Coherence Tomography Angiography Scan 
 
Abstract Body: 
Purpose: This study investigates the application of Optical Coherence Tomography Angiography (OCTA) 
in monitoring treatment response of choroidal neovascular membrane (CNV) before and after 
intravitreal anti-vascular endothelial growth factor (VEGF) injection for neovascular age-related macular 
degeneration (nAMD) patients. 
Study Design: In this prospective study, nAMD patients with fluorescein angiographic confirmed CNV 
who require anti-VEGF injection were included. Subjects received two OCTA scans, namely before and 4-
6 weeks after the injection. The progression of CNV on consecutive OCTA scans are then correlated with 
the treatment outcome. 
Methods: Subjects were enrolled between August 2020 and Dec 2021 at the Retina Clinic of Grantham 
Hospital (GH), Hong Kong. Correlation analysis between the interval changes on the consecutive OCTA 
scans, including the CNV classification type, vessel area, vessel density, morphology, border, and 
treatment outcome, including visual acuity (VA), central subretinal thickness (CST), and disease-free 
period, is performed using SPSS Statistics Version 27. 
Results: 34 eyes from 32 subjects were prospectively evaluated. There were 4 eyes with Type 1 CNV 
with CNV found in the14 with Type 2, and 7 with Type 4 CNV. CNV was unidentifiable in 9 eyes. Eyes 
with CNV type 2 CNV has significantly larger CNV area in outer and choriocapillaris layer, and lower 
density in choriocapillaris layer. The mean CNV area and vessel density were 2.32 mm2 and 0.593 in type 
1 CNV, 4.19 mm2 and 0.488 in type 2 CNV, and 3.05 mm2 and 0.501 in type 4 CNV.The CNV vessel area 
[before treatment 3.94 mm2, after treatment 2.76 mm2, P=0.030] and density in the choriocapillaris 
[before treatment 0.527, after treatment 0.401, P=0.016] were significantly reduced in the repeated 
scan. Significant reduction in CST was noted following anti-VEGF injection [before treatment 389, after 
treatment 296, P=0.22]. Statistical analysis revealed significant correlations between the reduction in 
CNV vessel density in choriocapillaris layer and decreased CST [P=0.001]; CNV vessel area in 
choriocapillaris layer were also significantly correlated to the improvement of VA [P=0.009] and 
extension in T&E regime injection intervals [P=0.005]. 
Conclusions: This study shows the useful role of OCTA in the monitoring of CNV in nAMD. The CNV 
vessel area in choriocapillaris layer correlates positively with the improvement of VA, and could help to 
predict the appropriate injection intervals in T&E regime of nAMD patients. 
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Title: A Novel High-Density Silicone Oil (Densiron Xtra) as a Tamponade for Retinal Detachments: A 
Canadian Series. 
 
Abstract Body: 
Purpose: Inferior retinal detachments (RDs) may be accompanied with numerous complexities including 
post-operative positioning, recurrence, and predilection for proliferative vitreoretinopathy. Although 
high-density silicone oils (heavier-than-water) are ideal endotamponades for the aforementioned 
scenario, they have been documented to emulsify leading to potential complications. Densiron® Xtra is a 
novel heavy silicone oil (HSO) that has not been studied in a clinical setting to the best of our knowledge. 
The purpose of our study is to assess the efficacy and safety of the novel HSO in the management of 
RDs. 
 
Study Design: A non-comparative, retrospective chart review of patients aged 18 to 90 years of age that 
underwent treatment of RD with the novel HSO agent at a single site (Calgary Retina Consultants) from 
April 2017 to May 2020. 
Methods: Seventy-four eyes or 74 patients (50 male, 24 female) were included. Standard 3-port pars 
plana vitrectomy (PPV) was performed in all patients. Three patients required cryotherapy, 21 required 
a scleral buckle (SB), 71 required the use of perfluoro-N-octane (PFO), 29 patients required peeling, and 
18 patients underwent retinectomy. The primary outcome was anatomical success (retinal 
reattachment) at time of oil removal and 6 months post-oil removal. Secondary outcomes were visual 
acuity (VA) at 6 months post-oil removal and complications including emulsification. 
Results: The mean age at presentation was 62y (SD 17). Fifty patients previously underwent an 
intraocular procedure for RD. There were 14 macula-on, nine macula-split, and 51 macula-off RDs. 
Silicone oil was removed in 64 of 74 (86.5%) eyes with average duration of 18 weeks of tamponade (95% 
CI: 15-21). At time of oil removal, 50 eyes (78.1%) remained anatomically attached, while 14 eyes 
(21.9%) re-detached. Of the 14 eyes that re-detached, four required additional surgery within 6 months 
of oil removal for recurrent detachments. Average follow-up time was 16 months. Reviewing visual 
acuity, 66% demonstrated improvement, 14% experienced a decline, and 20% had no change in vision. 



Intraocular pressure elevation (> 25 mm Hg) requiring treatment was noted in 27 eyes (36.5%), with 15 
needing prolonged treatment. There were zero cases of emulsification. Of the 58 patients with 6 months 
post-oil removal data, 43 (74.1%) were successfully reattached with one surgery with HSO. 
Conclusions: The novel HSO is a safe and effective heavy-silicone oil for the use of retinal detachments, 
particularly inferior detachments. There were zero cases of emulsification identified. The retinal re-
attachment rate at time of oil removal was 78.1%, with a 74.1% rate of successful anatomic 
reattachment at 6 months post-oil removal. 
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Title: Prevalence and Clinical Implications of Subretinal Fluid in Retinal Diseases: A real-world cohort 
study 
 
Abstract Body: 
Purpose: To characterize the baseline prevalence of subretinal fluid (SRF), and its effects on anatomical 
and visual acuity (VA) outcomes in diabetic macular edema (DME) and retinal vein occlusion (RVO) eyes 
treated with real-world variable dosing regimen of intravitreal anti- vascular endothelial growth factor 
(VEGF) injections. 
Study Design: Single-center, retrospective cohort study. 
Methods: Treatment-naïve DME and RVO patients who were initiated on intravitreal anti-VEGF 
injections for macular edema between January 2016 to December 2017 were included. The DME and 
RVO cohorts were subclassified into SRF or non-SRF groups based on the presence of SRF on optical 
coherence tomography (OCT) at baseline. All patients received injections of bevacizumab, ranibizumab 
or aflibercept. RVO patients were treated based on a treat-and-extend regimen while DME patients 
were treated according to the regimen adapted from the DRCR.net Protocol T with retreatment 
decisions largely dependent on the individual clinician’s judgment of disease activity. Changes in visual 
acuity (VA) and central subfield thickness (CST) were assessed up to 24 months. Comparisons between 
SRF and non-SRF groups were made using the independent samples t-test and chi-square test. 
Results: A total of 122 DME and 54 RVO patients were included. At baseline, SRF was present in 22% and 
41% in DME and RVO, respectively. DME patients with SRF were more likely to have bilateral macular 
edema at baseline (odds ratio = 2.7, 95% confidence interval 1.1-6.4, P<0.05) compared to those without 
SRF. In the DME cohort, SRF eyes demonstrated a mean logMAR VA at 24-month of 0.41 ± 0.28 (Snellen 
20/50) that was significantly higher compared to baseline (0.65 ± 0.35 [20/90], P<0.05). Furthermore, 
improvement in logMAR VA at 24-month was significantly greater for the SRF eyes compared to the 
non-SRF eyes (0.25 ± 0.29 vs. -0.08 ± 0.54, P<0.05). Percent reduction in CST was 25 ± 23 for SRF and 11 
± 20 for non-SRF at 3-month (P<0.05). In the RVO cohort, there was no association between SRF and the 
VA outcomes, while the percent reduction in CST was 36 ± 19 versus 18 ± 17 (P<0.05) at 1-month for SRF 
and non-SRF, respectively. 
Conclusions: Baseline SRF is a good marker for a greater reduction in CST in both DME and RVO, but an 
improvement in VA associated with SRF may be only noted in DME. The presence of SRF may have 
significant clinical implications on patients undergoing therapy, and it may be used in clinical decision 
making for ophthalmologists treating DME and RVO. 
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Title: Evaluation of Epiretinal Membrane Formation Following Pars Plana Vitrectomy for Primary 
Rhegmatogenous Retinal Detachment using Optical Coherence Tomography 
 
Abstract Body: 
Purpose: To evaluate the rate and risk factors of epiretinal membrane (ERM) formation requiring 
surgical removal after pars plana vitrectomy (PPV) for primary rhegmatogenous retinal detachment 
(RRD). 
Study Design: Multi-surgeon retrospective cohort study including 167 consecutive eyes of 167 patients 
who underwent PPV for primary RRD. 
Methods: Procedures were performed at the Maisonneuve Rosemont Hospital in Montreal Canada, 
from Dec 2012 to August 2015. Patients were excluded if they had prior retinal detachment, underwent 
scleral buckling or preoperative proliferative vitreoretinopathy (grade B or C). The main outcome 
measure was rate of ERM requiring PPV with ILM peeling. ERMs were graded using an established 
optical coherence tomography guided grading system. Visual acuity (VA), complications, including re-
detachment, and risk factors for surgical ERM formation were also identified 
Results: Mean follow-up was 1028±773 days (±SD) and 78 eyes (47%) were phakic. There were 80 
(47.9%) eyes with postoperative ERM formation; 66 (39.5%) type 1, 10 (6.0%) type 2, 3 (1.8%) type 3, 
and 1 (0.6%) type 4. Only 14 (8.4%) eyes required repeated PPV for a visually significant ERM, with a 
mean time to reoperation of 318±269 days. The primary risk factor associated with ERM requiring 
surgical removal was intraoperative cryotherapy (HR= 4.5, 95% CI 1.5-13.5, p<0.01). There was a trend 
for eyes with more than 4 tears (HR=4.0 (0.9-17.8), p=0.07) and macula off detachments (HR=3.5 (0.8-
15.7), p=0.10) to have higher rates of ERM surgery. Re-detachment occurred in 29 (17.4%) eyes 
Conclusions: Visually significant ERM formation following 25g PPV for primary uncomplicated RRD is 
uncommon. The formation of visually significant ERMs is increased by intraoperative cryotherapy and 



possibly by detachments with more than 4 tears or that are macula off. The authors do not recommend 
prophylactic ILM peeling in eyes with primary uncomplicated RRD. 
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Title: Efficacy and Safety of Faricimab in Diabetic Macular Edema: Two-Year Results From the Phase 3 
YOSEMITE and RHINE Trials 
 
Abstract Body: 
Purpose: Faricimab is a bispecific antibody designed to inhibit Ang-2 and VEGF-A, promote vascular 
stability, and improve outcomes in DME. The YOSEMITE and RHINE trials investigate the efficacy, safety, 
and durability of faricimab versus aflibercept in patients with DME. 
Study Design: YOSEMITE (NCT03622580, N = 940) and RHINE (NCT03622593, N = 951) are randomized, 
double-masked, active comparator-controlled, 100-week trials. 
Methods: Patients were randomized to FAR 6 mg Q8W, FAR 6 mg per protocol-driven personalized 
treatment interval (PTI), or aflibercept (AFL) 2 mg Q8W. 
Results: The primary endpoint was met; mean 1-year BCVA gains with FAR Q8W (10.7 and 11.8 letters in 
YOSEMITE and RHINE) or FAR PTI (11.6 and 10.8 letters) were noninferior to AFL Q8W (10.9 and 10.3 
letters). Anatomic outcomes (CST, fluid) favored FAR. At week 52, > 50% of the FAR PTI arm were on 
Q16W dosing; > 70% were on ≥Q12W dosing. Case examples will be presented. FAR was well tolerated; 
no reported vasculitis/occlusive retinitis. 
Please note that the two-year results will be presented at this meeting. These data are expected to be 
available by the end-of 2021. The below abstract reflects the results of the 1-year studies and will be 
updated accordingly. 
Conclusions: The phase 3 YOSEMITE and RHINE trials examined the efficacy, safety, and durability of 
faricimab in patients with DME. At 1 year, treatment with faricimab was noninferior to aflibercept for 
gains in BCVA and offered anatomic improvements and potential for extended dosing to Q16W. 
Faricimab was well tolerated, with low rates of intraocular inflammation and no cases of vasculitis or 
occlusive retinitis reported. 
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Title: Reduced contrast sensitivity in young adults who had retinopathy of prematurity 
 
Abstract Body: 
Purpose: Retinopathy of prematurity (ROP) remains the dominant cause of severe visual impairment in 
childhood in North America and Europe. With the improvement in neonatal care, more and more infants 
born very preterm now survive and reach adulthood. This study aimed to describe the visual function in 
a cohort of young adults born very preterm. 
Study Design: This cross-sectional observational study compared visual function of young adults (18-25 
years old) born < 30 weeks of gestational age (GA) versus full-term controls. 
Methods: Participants were categorized into three groups: preterm without ROP, preterm with ROP and 
term. Comprehensive ophthalmologic examination was performed with blinding to preterm and ROP 
status. Best corrected visual acuity (BCVA) was assessed with a standardized linear Snellen chart and 
contrast sensitivity with the Vistech system. When analyzing BCVA, refractive errors and contrast 
sensitivities, data were stratified based on the strong eyes (better BCVA) and the weak eyes (worse 
BCVA). Area-under-the-curve (AUC) analysis was performed to assess the overall contrast sensitivity. 
Group comparisons were done using ANOVA; multivariate analysis was also performed. 
Results: In this study, 88 individuals born preterm and 86 individuals born full-term were recruited. 
Among the strong eyes of the 3 groups, there was no significant difference for BCVA or refractive errors. 
Among the weak eyes, however, the preterms with ROP had the worst BCVA and refractive outcomes 
compared to the other groups. As for contrast sensitivity, the AUC analysis showed that both eyes in the 
preterm with ROP group were significantly lower. Within the preterm group, ROP was associated with 
lower AUC after adjustment for gestational age and sex. 
Conclusions: This is the first study in Canada (and the third in the world) that examined the long-term 
visual outcomes in adults born prematurely. Our data supported that among individuals born preterm, 
ROP is linked to a lower visual acuity and higher refractive errors. To our knowledge, this is also the first 
study to observe an association between ROP and a reduced contrast sensitivity in young adults. Our 
investigation put forth the notion that ROP could have an insidious and prolonged impact on one's 
vision. It highlights the importance of long-term ophthalmologic follow-ups for those who were born 
prematurely. 
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Title: Barriers to Care Experienced by Stroke Survivors with Visual Impairment in Alberta: A Qualitative 
Description Study 
 
Abstract Body: 
Purpose: The primary objective of this study was to identify gaps in care experienced by stroke survivors 
in Alberta with visual impairment (VI) by: (a) clarifying stroke survivors’ experience of post-stroke VI 
diagnosis and management across the care continuum including perceived barriers and facilitators; and 
(b) understanding provider perceptions of health services delivery and inter-professional collaboration 
for post-stroke VI in these settings. 
Study Design: This qualitative description study was conducted at 12 urban and rural sites (including 
acute stroke services, inpatient rehabilitation wards, and community-based facilities in Alberta, from 
August 2020 to February 2021. This study was approved by ethics boards across institutions and 
participants provided informed written consent. 
Methods: Adult stroke survivors (age > 18 years) and care providers (allied health, physicians, nurses, 
ophthalmic technologists, orthoptists) across the care continuum (including acute stroke in-patient 
services, tertiary in-patient rehabilitative care, and community-based settings) participated in the study. 
Results: Fifty interviews were completed with 19 survivors (n=14, 74% male; 84% from community care 
settings) and 31 providers (n=20, 74% from community care). Two key themes emerged from the 
provider and survivor interviews pertaining to (a) the facets of visual rehabilitation services and (b) 
functioning with post-stroke VI. In theme (a), providers and survivors described three sub-themes of 
barriers and facilitators to visual rehabilitation services including access, resources, and professional 
interactions. In theme (b), providers and survivors spoke of their respective roles and experiences 
around functioning with post-stroke VI. Sub-themes included early experiences post-stroke and living 
with post-stroke VI in the real world. Survivors and providers discussed the prohibitive costs and lack of 
resources associated with visual rehabilitation services. Suboptimal inter-professional communication 
was described as a barrier impeding access to, and quality of, visual rehabilitation services. Finally, 
driving was frequently discussed by survivors and providers as a real-life challenge to living with post-
stroke VI. 
Conclusions: Two main themes emerged from interviews with survivors and providers pertaining to 
facets of visual rehabilitation services and functioning with post-stroke VI in the real world. The findings 
from this qualitative study were used to develop quantitative surveys aimed at gaining a broader cross-
section of perspectives from stroke survivors and providers. Future research will focus on developing 
and evaluating the effectiveness of a care pathway from both a survivor and provider perspective to 
continue to monitor and improve post-stroke VI care provision in Alberta. 
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Title: A Surge of Fulminant Idiopathic Intracranial Hypertension One Year After The Start of the COVID 
19 Pandemic A case series 
 
Abstract Body: 
Purpose: To report a surge of fulminant idiopathic intracranial cases after one year of lockdown due to 
Covid-19. To describe the characteristics , the outline of management and the final visual outcome in six 
cases of fulminant idiopathic intracranial hypertension. 
Study Design: Retrospective chart review 
Methods: The medical records of six patients were reviewed. All patients presented with fulminant 
idiopathic intracranial hypertension at the University of Ottawa, Ottawa Eye Institute from May 2021 to 
Nov, 2021.“Fulminant IIH” was defined as the acute onset of symptoms and signs of intracranial 
hypertension (less than 4 weeks between onset of initial symptoms and severe visual loss), rapid 
worsening of visual loss over a few days to weeks, normal brain MRI and MR venography (or CT 
venogram) apart from high ICP features, and a lumbar puncture showing opening pressure more than 25 
CmH2O and a normal cerebrospinal fluid composition. 
Results: Six cases with fulminant IIH were included (5 women and one man, mean age 29.5 years [range 
18 to 39 years]). All were overweight. One patient was six weeks pregnant, one patient had iron-
deficiency anemia and one had known obstructive sleep apnea syndrome. Acute or subacute headache, 
nausea and vomiting, and visual loss were present in all patients. The first lumbar puncture performed 
for the diagnosis showed a mean CSF opening pressure of 44.4 cm H2O (range 25.5 to 75 cm H2O). The 
patinet with the lowest opening pressure was on acetazolamide at the time of the lumbar puncture. In 
addition to the initial lumbar puncture, medical treatment included acetazolamide (2 to 4 g/day) in all 
patients in addition to IV methylprednisolone in four patients . Surgical treatment (optic nerve sheath 
fenestration) was performed in all cases. The interval between the evaluation by neuroophthalmology 
and the surgical intervention ranged between 1 day to 3 days. 66.6% patients (4 out of 6) reported 
significant improvement of their visual function, and the two remaining patients (33.3%) remained 
stable. 
Conclusions: There is a recent surge of fulminant Idiopathic intracranial cases after one year of 
lockdown due to Covid-19 restrictions. The negative impact of the covid lockdown on the health and 
wellbeing including the recent increase in weight in a large proportion of the population is thought to 
play a role in this recent surge of fulminant IIH. Urgent surgery coupled with acetazolamide is 
recommended in these patients, and temporizing measures such as large volume lumbar punctures, 
lumbar drains, and IV steroids can be considered. 
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Title: The Distribution and Demographics of Optic Neuritis Subtypes in Alberta 
 
Abstract Body: 
Purpose: Optic neuritis (ON) is a complex clinical syndrome often associated with central nervous 
system demyelination disorders. While ON may be sporadic in nature or encountered in the setting of 
multiple sclerosis (MS), the discovery of two biomarkers, myelin oligodendrocyte glycoprotein (MOG)-
IgG and aquaporin-4-immunoglobulin G (AQP-IgG), has enabled clinicians to diagnose other subtypes. 
Herein, we evaluate the distribution and clinical presentation of various ON subtypes within a Canadian 
population. 
Study Design: A retrospective study of patients referred for neuro-ophthalmic consultation in Calgary, 
Alberta from 2008-2020. 
Methods: Through a detailed chart review of each patient, the following variables were collected: 
demographics (sex, age, and ethnicity); symptoms on presentation; and most responsible 
etiology/diagnosis. Final diagnosis was reviewed for all patients. Patients were excluded if a final 
diagnosis of ON was not established or if a final diagnosis was not recorded. 
Results: Our analysis has identified 468 ON cases. Of these patients, 253 (55%) were diagnosed with MS, 
94 (20%) were diagnosed with a Clinically Isolated Syndrome (CIS), and 121 (25%) were diagnosed with 
another ON subtype [18 (4%) were diagnosed with Myelin oligodendrocyte glycoprotein IgG associated 
disease (MOGAD), 15 (3%) with Neuromyelitis Optica Spectrum Disorder (NMOSD), 10 (2%) with 
cryptogenic ON, 5 (1%) with CRION], 4 (1%) with sarcoid, 4 (1%) with systemic lupus erythematosus, 4 
(1%) with syphilis, 4 (1%) with neuroretinits and 4 (1%) with perineuritis]. Further examination of the 
data revealed that 67% of MOGAD and 75% of NMOSD patients were females with an average age of 
34.4 and 31.2 years at presentation, respectively. Additionally, 11 (65%) of MOGAD and 10 (67%) 
NMOSD patients presented with ocular pain, while 5 (28%) and 6 (40%) presented with bilateral ocular 
pain, respectively. 
Conclusions: To the best of our knowledge, this is the first Canadian study that describes the distribution 
of the various ON subtypes. This data establishes statistical evidence to inform clinical practice and 
prioritize investigations in the workup of ON. 
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Title: Clinical characteristics and response to treatment of patients with MOGAD: a multicenter case 
series 
 
Abstract Body: 
Purpose: MOG antibody-associated disease (MOGAD) is a rare demyelinating disease distinct from 
multiple sclerosis (MS) and neuromyelitis optica spectrum disorder (NMOSD). We describe the clinical 
and paraclinical features of 45 patients with MOGAD, and their response to treatment. 
Study Design: This is a retrospective multicenter study. 
Methods: Patients with positive anti-MOG IgG were identified in different academic centers across the 
province of Quebec. 
Results: We identified 45 patients with MOGAD (20 Females, 44%). Median age at first presentation was 
32 years (1-71). The most frequent ethnic groups were Caucasian (60%) and Asian (16%). The median 
time to diagnosis was 4 months (0-265). A preceding event was reported in 20 (44%) patients, with 
infections (65%, 13/20), vaccination (20%, 4/20) and a surgery/procedure (15%, 3/20) being the most 
frequently reported. Optic neuritis (ON) (55%, 25/45), of which 56% were unilateral, and transverse 
myelitis (TM) (27%, 21/45) were the most frequent first clinical presentation. ADEM was reported in 
20% (9/45), and seizures in 7% (3/45). Papilledema was noted in 12/25 of patients with ON, and 63% 
(14/25) of them had severe visual impairment at presentation (≤ 20/200). MRI was abnormal in 38/45 of 
patients at presentation (brain and/or spine), and 47% (18/38) of these lesions showed complete 
resolution on subsequent MRIs. The mean WBC count in the cerebrospinal fluid was 10 X 106/L (0-384), 
with mostly lymphocytic predominance. Oligoclonal bands were absent in 90% of patients. IV 
methylprednisolone was used in 35/45 of patients as an acute treatment, followed in 25/45 by a course 
of steroid taper. After the first attack, 38% (17/45) of patients had a complete recovery. For those with a 
relapsing course (60%, 27/45) complete recovery occurred in 42% (40/94) of subsequent relapses. 
Median follow-up period was 2.6 years (0.25-24). Maintenance therapy was started in 33/45 patients 
(73%). Oral prednisone (21/33), azathioprine (13/33), IV immunoglobulin (12/33) and rituximab (8/33), 
alone or in combination were most frequently used. The median time to the first relapse was 3 months 
(0-121). The mean number of relapses per patient was 2.0 (1-11). Residual deficits were present in 
31/45 69% of patients on last follow up, of which 47% (21/45) were visual. 



Conclusions: Our case series highlights the characteristics of Quebec’s multiethnic MOGAD patients. 
MOGAD is not always a benign disease, and best long-term management of this disease is still uncertain. 
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Title: Incidence of Non-arteritic Anterior Ischemic Optic Neuropathy after Cataract Surgery: A Systematic 
Review and Meta-Analysis 
 
Abstract Body: 
Purpose: To determine by systematic review and meta-analysis the outcomes, risk factors, and 
incidence of post-operative non-arteritic anterior ischemic optic neuropathy (NAION) following cataract 
surgery (pcsNAION). 
Study Design: Systematic Review with Meta-Analysis 
Methods: A systematic literature search of PubMed, MEDLINE, and EMBASE was performed in May 
2021 with no limits set on the date of publication. Observational studies were included. Quality and bias 
were assessed using critical appraisal tools from the Joanna Briggs Institute. A random-effects meta-
analysis was performed to compare the incidence of spontaneous and pcsNAION at 6 months following 
cataract extraction. All studies were assessed by two independent reviewers 
Results: A total of 1938 NAION patients from 19 studies were included. Topical anesthesia (73%, n = 
130/178) was the most common method of anesthesia used; cataract extraction most often occurred 
via phacoemulsification with clear corneal incision (56.3%, n = 107/190). A meta-analysis of two studies 
comparing incidence of spontaneous and pcsNAION at 6 months among patients undergoing cataract 
surgery revealed an OR of 4.76 [95% CI 2.21, 10.27] (p < 0.0001). Systemic risk factors (i.e., age, prior 
comorbidities) and ocular parameters (i.e. cup-to-disc ratio) did not statistically differ between 
pcsNAION and sNAION patients. 
Conclusions: Based on the results of our meta-analysis, cataract surgery does appears to represent a 
significant risk factor for the occurrence of NAION. Within the first 6 months post-operatively, patients 
who underwent cataract surgery were more likely to develop NAION compared to unoperated 
counterparts. This association was noted particularly in cases where retrobulbar anesthesia was used. 
While the underlying pathophysiology remains unestablished, pcsNAION may occur due to vascular 
insufficiency induced by subclinical inflammation, which may result from surgical factors including pre-
operative anesthesia, ocular manipulation, and perioperative procedures. A greater understanding of 
the pathogenesis responsible for pcsNAION will enable the development of prophylactic strategies to 
minimize post-operative risk. Future studies will benefit from larger sample size, randomized studies 
with standardized demographics and outcome documentation with outcomes stratified by various 
perioperative factors. 
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Title: Ischemic ocular manifestations of giant cell arteritis- A Canadian case series 
 
Abstract Body: 
Purpose: Giant cell arteritis (GCA) affects the ocular circulation in more than half of cases and can cause 
irreversible bilateral blindness if not rapidly recognized and treated. Diagnosis can be challenging due to 
the variable clinical presentation and lack of systemic symptoms in approximately 20% of cases which 
are termed occult GCA. We compared clinical and laboratory findings of patients with occult and 
systemic temporal-artery biopsy (TAB) positive GCA with ocular manifestations. 
Study Design: Retrospective case series 
Methods: Retrospective chart review of patients with TAB-positive GCA seen at a tertiary centre neuro-
ophthalmology practice between 2014 and 2020. All patients with TAB-positive GCA and ocular signs 
and symptoms were eligible to be included. Exclusion criteria were lack of ocular examination at the 
time of presentation. 
Results: GCA was occult in 14.3% (6/42) and systemic in 85.7% (36/42) of patients. Occult GCA affected 
older patients (average age of patients with occult GCA was 84.6 ± 5.3 years and systemic GCA 75.9 ± 8.2 
years). There was no significant difference in ESR or CRP levels between two cohorts. In patients with 
occult GCA, 83.3% (5/6) presented with AION, and 16.7% (1/6) with isolated cranial nerve six palsy 
(CN6P). In systemic GCA cohort, 50% (18) presented with AION, 8.3% (3) with CRAO, 2.8% (1) with PION 
and 2.8% (1) with isolated CWS. One patient each (2.8%) had isolated cranial nerve 4 palsy (CN4P) and 
CNP6, three of the patients with AION also had CN4P. Of the patients diagnosed with AION, the 
presenting visual acuity in the affected eye(s) was significantly worse in patients with occult GCA 
(p<0.05), however there was no difference in final visual acuity. Involvement of multiple ocular 
circulations was seen in six patients in the systemic group but none in the occult group. 
Conclusions: Occult GCA occurs more commonly in older patients who most of the time present with 
AION. Ocular ischemic manifestations are similar in occult GCA and those with systemic symptoms and 
both groups had similar levels of inflammatory markers. GCA should always be considered in older 
patients who present with signs of retinal and/or optic nerve head ischemia (AION and/or CWSs) and 
new onset of CNPs, especially in patients where more than one arterial circulation is involved. 
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Title: Prevalence of Myasthenia Gravis in Patients Presenting to Neuro-Ophthalmology Clinic for 
Evaluation of Ptosis 
 
Abstract Body: 
Purpose: While most concerning underlying causes of ptosis such as third nerve palsy and Horner’s 
syndrome can be ruled out by normal pupillary and ocular motility examinations, myasthenia gravis 
(MG) can also present with ptosis. The incidence of ocular myasthenia gravis (OMG) in patients with 
isolated ptosis, however, is unknown. We reviewed all patients presenting to tertiary neuro-
ophthalmology practice with ptosis of unknown etiology to determine the incidence of MG. 
Study Design: Retrospective chart review 
Methods: This is a retrospective study of all patients over 18 years of age presenting to a single, tertiary 
centre Neuro-ophthalmology practice between 2014 and 2021 with unclassified ptosis. Detailed data 
was extracted including patient demographics, referring physician, presenting ocular and systemic 
features, clinical signs, laboratory tests and imaging investigations. 
Results: 60 patients were included in the study. 28 (47%) patients had ptosis along with various 
abnormalities of ocular motility and/or alignment and 32 (53%) had isolated unilateral ptosis without 
diplopia, abnormal ocular motility, or symptoms of generalized MG (GMG). Final diagnosis was 
aponeurotic ptosis due to levator palpebrae dehiscence in majority (73%) of patients, while 10 (17%) 
were diagnosed with MG (6 with OMG, 4 with GMG). Diplopia was present in 9/10 patients with MG and 
8/10 had abnormal ocular findings on clinical examination such as orbicularis oculi weakness, Cogan’s lid 
twitch or fatiguability of ptosis on sustained upgaze. Only one patient referred for isolated unilateral 
ptosis was diagnosed with OMG and this patient had orbicularis oculi weakness. 
Conclusions: None of the patients with isolated unilateral ptosis and otherwise normal examination had 
MG. All patients eventually diagnosed with MG had diplopia or orbicularis weakness on examination. 
Thus, the yield of investigating patients with isolated ptosis for MG is exceedingly low. 
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Title: Detecting Seasonal Trends in Occurrence of Demyelinating Optic Neuritis within the Ottawa 
Region 
 
Abstract Body: 
Purpose: Some of the most common associations of demyelinating optic neuritis (ON) include multiple 
sclerosis related (MS-ON), neuromyelitis optica (NMO), myelin oligodendrocyte glycoprotein ON (MOG-
ON), and idiopathic ON. The onset of ON in a population demonstrates some degree of seasonal 
variation, which has been observed across a limited number of studies. This variation is inconsistent 
between studies, possibly due to differences in geographic, demographic and environmental factors, as 
well as long-term shifts in trends. Determining seasonal patterns underlying onset of ON may provide 
valuable epidemiological information and help delineate causative or protective factors for recurrence. 
Study Design: Single-center retrospective chart review. 
Methods: 1402 patient charts were identified using diagnostic codes via a database search (01/01/2010-
31/03/2021) of the EPIC EMR used at the Ottawa Eye Institute. Charts were reviewed for documentation 
supporting a diagnosis of ON falling into the following categories: MS-ON, MOG-ON, NMO, or idiopathic-
ON. Other causes of ON were excluded. Date of onset, biological sex, and age were extracted from each 
chart and stored per ethics guidelines. Data was analyzed using SAS statistical software for calculation of 
the following: frequency by season (defined as 3-month blocks starting in December) and category, and 
overall pooled seasonal trends of all cases of ON. The MS-ON category included clinically isolated 
syndrome (CIS) with positive MRI findings given the high likelihood of progression to MS. 
Results: Of 1402 charts screened, 218 charts were included in the study sample. Data analysis revealed 
the following: overall seasonal trend was non-significant but was lowest in winter and spring (22% and 
23%, respectively) and highest in summer and fall (28% and 27% respective). Divided further, MS-ON 
(n=144) rates were lowest in the spring (21%) and highest in fall (29%); MOG-ON (n=25) rates were 
lowest in winter (16%) and highest in summer and fall (both at 32%); NMO (n=16) rates were lowest in 
fall (12.5%) and highest in winter and summer (both at 31.25%); idiopathic-ON (n=33) rates were lowest 
in fall (18%) and highest in spring (33%). 
Conclusions: The overall ON seasonal trend appears to have a predilection for the summer and fall 
months, which is in keeping with some literature citing warmer weather and viral infections as risk 
factors for MS relapse during those seasons. The largest group (MS-ON) demonstrated a peak in the fall. 
The remaining individual ON category trends are difficult to interpret owing to the limited subgroup 
sizes and the seasonal shift from year to year of environmental risk factors including viral infections. 
Given the limited statistical power of the ON category groups in the present study, further studies with a 
prospective cohort are warranted. 
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Title: Transfer Learning using Macular OCTA to Differentiate LHON Vasculature from Normal Vasculature 

Abstract Body: 
Purpose: Leber's Hereditary Optic Neuropathy (LHON) is the most common inherited mitochondrial 
disorder affecting complex I of the electron transport chain and leading to profound acute/subacute loss 
of central vision. In the acute phase of the disease, misdiagnosis is common. Recent advances in OCT 
angiography (OCTA) provides a multilayered image visualization of the choriocapillaris and choroid 
which can be segmented and analysed as three-dimensional voxels. While subtle changes of the 
vasculature around the optic nerve have been described in LHON, the retinal vasculature around the 
macula region is typically considered to be normal by clinical evaluation. The purpose of this study is to 
utilize a transfer learning neural network to differentiate between LHON and off-pedigree controls 
based on static macular OCTA images. 
Study Design: Prospective case-control study 
Methods: 304 eyes (198 LHON and 106 Controls) underwent imaging with ZEISS PLEX Elite 9000 with 
AngioPlex Swept-Source OCT Angiography (ZEISS, Dublin, CA). Multiple Angioplex® 6mm x 6mm maps, 
centered on the macula, were acquired. Using the superficial layer, the center of the foveal avascular 
zone (FAZ) was chosen as the center of each image and pre-processing and standardization done using 
ImageJ. A deep-learning convolutional neural network (CNN) architecture, ResNet-152, was employed 
for this study. Transfer learning was implemented to retrain the CNN for optimized OCTA classification. 
Dataset was divided into 80% training set and 20% validation set. Five-fold cross validation technique 
was used to establish final accuracy for model performance. 
Results: The pre-trained transfer learning algorithm was able to identify a subject as having a LHON 
gene mutation, when compared to controls with a five-fold cross-validation accuracy 93.3% with 100% 
sensitivity and 90.7% specificity, giving a positive predictive value of 81.0% and a negative predictive 
value of 100% with a Matthews correlation coefficient (MCC) of 0.857. The model was further validated 
using a separate data set of 48 eyes with normal tension glaucoma (NTG), which generate a similar optic 
neuropathy without clinically apparent change in the macula. In this preliminary validation model the 
algorithm failed to differentiate controls from NTG patients at a rate better than by chance using 
macular OCTA images. Yet, it was able to identify LHON asymptomatic carriers from NTG with a high 
degree of accuracy (100%). 
Conclusions: Rare conditions, such as LHON, pose a diagnostic challenge for machine learning as large 
data sets are not readily available. By using a transfer learning model, we were able to use a smaller 
number of images than would classically be required for traditional deep learning. Our pre-trained deep 
learning algorithm was capable of correctly identifying patients who carry a LHON mutation from normal 
off-pedigree healthy controls based on static macular OCTA images alone. These findings suggest that 
the retinal vasculature of the macular region has peculiarities which are specific for LHON and is not a 
result of optic atrophy and can aid in the effective diagnosis of this debilitating inherited disease. 
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Title: Anemia and idiopathic intracranial hypertension: a retrospective observational and case-control 
study 
 
Abstract Body: 
Purpose: The relationship between anemia and idiopathic intracranial hypertension (IIH) continues to be 
controversial. The goal of the present study was to: 1) Determine the relative prevalence of anemia in 
IIH patients compared to age and sex-matched controls attending neuro-ophthalmology clinics and 2) To 
compare the initial and final visual outcomes of IIH patients with and without anemia. 
Study Design: Retrospective observational and case-control study. 
Methods: 123 consecutive IIH patients were recruited from tertiary neuro-ophthalmology clinics and 
matched by age and sex to 113 non-IIH neuro-ophthalmology controls. Retrospective chart review 
obtained information on demographics, symptoms and visual function at presentation and final follow-
up. Complete blood counts (CBC) were collected within 6 months of diagnosis and 3 months of final 
follow-up and anemia diagnosis was made based on hemoglobin <120g/L for women and <130g/L for 
men. Anemia was further classified as mild (hemoglobin >110g/L), moderate (hemoglobin 80-109g/L), 
and severe (hemoglobin <80g/L); as well as microcytic (mean corpuscular volume (MCV) <80fL), 
normocytic (MCV 80-100fL) and macrocytic (MCV>100fL). 
Results: More IIH patients than controls met criteria for anemia (22.8%, 28/123 versus 10.6%, 12/113, 
p=0.01), with an odds ratio of 2.48 (95% CI 1.19-5.16). IIH patients had a significantly lower mean 
hemoglobin than controls (127.6 ± 18.0g/L versus 133.0 ± 11.8g/L, p<0.01) and 17.9% (5/28) of anemic 
IIH patients had severe anemia compared to zero in the control group. When comparing the 28 IIH 
patients with anemia to the 95 IIH patients without anemia, there were no differences between groups 
in terms of sex, age, body mass index (BMI) or symptomatology. IIH patients with anemia were more 
likely to have mild-to-moderate visual acuity impairment (logMAR 0.3-1, 14.3% versus 3.7%, p=0.01) and 
worse Humphrey mean deviation (-5.7dB + 8.1 versus -3.4dB + 4.2, p=0.048) compared to non-anemia 
IIH patients at presentation. At final follow-up, there was no difference in visual acuity, but Humphrey 
mean deviation continued to be worse among anemic IIH patients (-5.7 + 8.1 versus 3.4 + 4.2, p=0.048) 
even when controlling for age, sex, and BMI. 
Conclusions: Anemia is more prevalent among IIH patients compared to neuro-ophthalmology controls 
and may influence the initial and final visual function in IIH patients. As a CBC is a widely available test, 
we suggest that this test be obtained in all patients with new papilledema. 
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Title: Comparing diagnostic accuracy of EDI-OCT, B-scan, fundus photography, and fundus 
autofluorescence to detect optic disc drusen 
 
Abstract Body: 
Purpose: The traditional gold standard imaging modality for the detection of optic disc drusen (ODD) is 
B-scan ultrasonography. However, newer imaging modalities such as enhanced depth imaging optical 
coherence tomography (EDI-OCT) can provide higher resolution images of deeper structures. We sought 
to compare the diagnostic accuracy of 4 imaging modalities for the detection of ODD: EDI-OCT, B-scan 
ultrasonography, fundus photography, and fundus auto-fluorescence (FAF). 
Study Design: This study was a cross-sectional review of consecutive patients referred to two neuro-
ophthalmology clinics for suspected ODD from January 2015 to January 2021. 
Methods: Included eyes had all 4 image modalities completed within one year of each other. Two 
fellowship trained neuro-ophthalmologists blindly reviewed each image to determine the presence or 
absence of ODD. EDI-OCT was reviewed last to minimize bias. A third neuro-ophthalmologist resolved all 
discrepancies. A random subset of 10% of the images were graded twice by each reviewer to determine 
intra-rater reliability. True diagnosis was determined after all blinded reviews were completed through 
open review of charts by the neuro-ophthalmologists. 
Results: In total, 214 eyes of 118 consecutive patients were included. Preliminary blinded review was 
performed for B-scan ultrasonography, fundus photography, and FAF images of a random subset of 15 
eyes. B-scan had a sensitivity of 38% and specificity of 71%. Both fundus photography and FAF had a 
sensitivity of 43% and specificity of 100%. A recent study reported that EDI-OCT had a sensitivity of 92% 
and specificity of 96%. Reviewers were most uncertain of their decision on the B-scans (% unsure: B-scan 
27%, fundus 22%, FAF 13%). 
Conclusions: Many of the traditional, lower resolution image modalities have poor sensitivity for 
detection of ODD. EDI-OCT may be the ideal modality for gold standard detection of ODD. 
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Title: Mental Health of Canadian Ophthalmology Practitioners during the COVID-19 Pandemic  
Abstract Body: 
 
Purpose: To report the state of Canadian ophthalmologists’ mental health during the COVID-19 
pandemic. 
Study Design: Cross-sectional, survey-based national study. 
Methods: Four questionnaires were administered to active members of the Canadian Ophthalmological 
Society between December 2020 and May 2021: Patient Health Questionnaire-9 (PHQ-9), Generalized 
Anxiety Disorder-7 (GAD-7), 7-item Insomnia Severity Index (ISI), and Impact of Event Scale-Revised (IES-
R). Demographic data, level of training, and city of practice were also collected. 
Results: 60 of the 85 answers were deemed complete and were included. The median age category was 
50-59 years and 53% were women. Most respondents were attendings (n=52, 87%). Most respondents 
had none or minimal depressive symptoms (n=38, 63%) on the PHQ-9, while 12% (n=7) had moderately 
severe depressive symptoms and 12% (n=7) reported impaired daily functioning and/or thoughts of 
suicide or self-harm. On the GAD-7 scale, 65% (n=39) had no significant anxiety, while 13% (n=8) had 
moderate to severe anxiety. Most patients did not have clinically significant insomnia (n=41, 68%) 
whereas 11% (n=7) had moderate to severe clinical insomnia. Finally, 16 respondents (27%) had an IES-R 
score ≥24 suggestive of possible post-traumatic stress disorder. No significant differences in scores were 
found among different demographic categories. 
Conclusions: During the COVID-19 pandemic, up to 40% of respondents experienced some degree of 
psychological distress. In 12%, there were concerns for impaired daily functioning and/or suicidal 
ideations or self-harm. This study stresses the importance of addressing mental health among the 
ophthalmology community and the need for appropriate tools and resources. 
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Title: Evaluation of novel Bayesian algorithms for ophthalmic presentations to aid at point of care 
 
Abstract Body: 
Purpose: Ophthalmic conditions present diagnostic challenges for healthcare providers, resulting in 
unnecessary referrals and delayed care. A dynamic algorithm that simplifies and communicates a clear 
medical workup has the potential to improve the value and efficiency of care. This project assesses the 
utility of novel decision-making algorithms for ophthalmic presentations. 
Study Design: Prospective multicenter study 
Methods: This study includes patients with 1) Red Eye or 2) Vision Loss presenting to family physicians 
and emergency departments in Windsor, Ontario and urgent care in London, Ontario. These patients 
were first evaluated by family physicians or emergency staff who rendered a “referrer diagnosis”. 
Questionnaires based on history and physical exam were also completed at point of care by these 
providers. Patients were then referred for assessment by an ophthalmology staff and/or resident who 
attributed a “gold standard diagnosis”. Post-visit, data from the questionnaires were entered into the 
algorithm, which provided an “algorithm differential”. Referrer diagnoses and the algorithm’s top 3 
diagnoses were compared to the gold standard to determine diagnostic accuracy. 
Results: This study included data from 215 patient assessments. In the Windsor sample, referrer 
diagnoses were correct in 35% of red eye cases (n=48). The algorithm’s top diagnosis was correct in 71% 
of these cases, increasing to 94% and 98% when the top 2 and top 3 diagnoses, respectively, were 
included. Referrer diagnoses were correct in 29% of vision loss cases (n=66). The algorithm’s top 
diagnosis was correct in 70% of these cases, increasing to 85% with the top 2 diagnoses and 86% with 
the top 3. In the London sample, referrer diagnoses were correct in 71% of red eye cases (n=48). The 
algorithm’s top diagnosis was correct in 58% of these cases, increasing to 69% and 75% when the top 2 
and top 3 diagnoses, respectively, were included. Referrer diagnoses were correct in 49% of vision loss 
cases (n=53). The algorithm’s top diagnosis was correct in 45% of these cases, increasing to 66% with the 
top 2 diagnoses included and 72% with the top 3. 
Conclusions: These dynamic, Bayesian algorithms successfully improved diagnostic accuracy, using only 
clinical tools and information collected by non-ophthalmologists. This tool has the potential to optimize 
patient outcomes by improving the triage of patients. Referrer diagnostic accuracy differed between the 
Windsor and London datasets, perhaps suggesting that the algorithms may provide the greatest benefit 
in settings such as family physician practices and community hospitals. 
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Title: Breast, Cervical and Colorectal Cancer Screening Rates among Canadians with and without Self-
Reported Visual Impairment 
 
Abstract Body: 
Purpose: Adherence to cancer screening guidelines can lead to early detection and reduced mortality. 
Due to barriers in reading, driving, and ambulating, individuals with visual impairment (VI) may 
participate in cancer screening less often than those without VI. This study compared participation rates 
in government-funded screening for breast, cervical and colorectal cancer in Canadians with and 
without VI, and examined associated sociodemographic factors. 
Study Design: Cross-sectional survey. 
Methods: Self-reported data on vision status and participation in mammography, pap smear, and fecal 
occult blood test was analyzed from respondents to the Canadian Community Health Survey 2013/2014 
and 2017/2018. Participation in screening at the recommended age and time interval was compared 
between individuals with and without VI. Sample size ranged from 43-240 (VI group) to 2,527-22,361 
(non-VI group) in 2013/2014, and from 398-2,265 (VI group) to 1,573-11,217 (non-VI group) in 
2017/2018. Screening rates by sociodemographic characteristics, including having a family doctor, 
household income, education, and sex (for colorectal cancer screening only) were also compared. 
Results: Canadians with VI had lower participation rates in breast (53.0% [95%CI 36.3%-69.7%] vs. 67.0% 
[95%CI 64.5%-69.4%]) and cervical (53.8% [95%CI 29.3%-78.3%] vs. 76.2% [95%CI 74.0%-78.3%]) cancer 
screening at recommended time intervals compared to those without VI in 2013/2014. Colorectal cancer 
screening rates at the recommended interval were 30.0% (95%CI 14.4%-45.6%) for males with VI vs. 
24.8% (95%CI 23.3%-26.2%) for males without VI, 23.2% (95%CI 14.1%-32.2%) for females with VI vs. 
24.6% (95%CI 23.2%-25.9%) for females without VI, and were similar for males and females combined 
together (25.7% [95%CI 17.3%-34.1%] vs. 24.7% [95%CI 23.7%-25.6%]). Differences between the VI and 
non-VI groups across the three cancer screening categories persisted despite having a family physician. 
Lower household income and education level were associated with lower screening rates in the VI group 
for all cancer screenings examined. The 2017/2018 data similarly revealed a lower mammography 
screening rate (61.9% vs. 69.4%) and a comparable colorectal cancer screening rate (40.7% vs. 38.0%) in 
Canadians with and without VI. Information for cervical cancer screening was unavailable in 2017/2018. 
Conclusions: Canadians with self-reported VI seem to have lower participation rates in breast and 
cervical cancer screening than those without VI. Smaller sample sizes in individuals with VI are likely 
responsible for non-significant differences. Having a family physician did not impact this difference. 
Policy-makers, organizations and clinicians should understand the unique barriers faced by individuals 
with VI, and facilitate their adherence to appropriate screening practices. 
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Title: Evaluating the Quality of Assessment in One Canadian Ophthalmology Residency Program as an 
Early Adopter of CBME 
 
Abstract Body: 
Purpose: To investigate the quality of feedback in ophthalmology resident trainee assessments since the 
introduction of competency-based medical education (CBME) at Queen’s University. Specifically, this 
study explored the utility of the Quality of Assessment for Learning (QuAL) scoring method of evaluating 
narrative feedback. This scoring tool was applied to assessments before and after faculty development 
initiatives to demonstrate which interventions resulted in feedback improvement, and if the quality of 
feedback improved over time. The QuAL score was also used to determine if evaluator comments 
associated with the Canadian Ophthalmology Assessment Tool for Surgery (COATS) procedural 
assessment forms were of higher value than other Entrustable Professional Activity (EPA) forms. 
Study Design: Retrospective cohort study. 
Methods: Ophthalmology resident assessment data from July 2017-December 2020 was retrieved from 
Elentra (Integrated Teaching and Learning Platform) and anonymized. Each assessment was organized 
by form type and stage-specific EPA. Written feedback was assigned a QuAL score out of 5 based on the 
previously validated rubric. All individual assessments were scored by an ophthalmology faculty 
member, and a randomized sample of 10% was independently rescored by an ophthalmology resident. 
Intra-class correlations were used to determine inter-rater agreement. A Linear-by-Linear test was 
applied to determine QuAL score improvement over time. Independent samples t-tests were used to 
compare pre- versus post- feedback interventions, and the COATS versus EPA forms. 
Results: A total of 2617 individual assessments were graded. The ICC for the two independent graders 
was 0.90 (95% CI 0.88-0.92, p<0.001) for the total QuAL scores. The Linear-by-Linear test indicated a 
significant change over time (p<0.001). QuAL scores significantly increased after a targeted 
departmental grand rounds presentation aimed at improving coaching behaviors in feedback delivery, 
with pre- and post-intervention means of 1.64 and 2.61, p<0.001 respectively. COATS forms (n= 483) 
demonstrated a significantly higher QuAL score versus EPA forms (n=2134), with mean values of 3.48 vs. 
2.26, p<0.001. 
Conclusions: This study demonstrates that the QuAL score is a reliable and useful tool in evaluating 
narrative feedback quality in the context of CBME, with the potential to inform about the impact of 
specific faculty development initiatives. Procedural COATS forms with structured feedback prompts may 
be more effective in guiding evaluators to deliver comments on resident performance. 
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Title: Prevalence and risk factors for being unscreened for diabetic retinopathy: A population-based 
study over a decade 
 
Abstract Body: 
Purpose: While screening for diabetic retinopathy (DR) is essential for detecting preventable vision loss, 
several risk factors have been identified as barriers for adherence to screening. This study aimed to 
determine the population-level prevalence of individuals with diabetes screened and unscreened for DR 
in a developed country. 
Study Design: Retrospective population-based repeated cross-sectional study. 
Methods: This study used linked, health administrative data at ICES (formerly Institute for Clinical 
Evaluative Sciences), which houses data for all permanent residents in Ontario through the universal 
publicly funded healthcare services. All individuals with diabetes (type 1 and type 2) aged ≥20 years in 
the Ontario population were identified in 2011-2013 and 2017-2019 time periods. The main outcome 
measures included the prevalence of DR screening amongst Ontarians over the study period and the risk 
factors for being unscreened for DR based on sociodemographic factors. For comparison of proportions, 
chi-square and Mantel-Haenszel tests were performed and reported along with the relative risk (RR) and 
associated 95% confidence intervals (CI). 
Results: A total of 1,145,645 and 1,346,578 individuals with diabetes were identified in 2011-2013 and 
2017-2019, respectively. The proportion of unscreened patients declined very slightly from 35% 
(405,967) in 2011-2013 to 34% (455,027) in 2017-2019 of the population with diabetes (RR=0.967; 95% 
CI=0.964-0.9693; p<0.0001). Having more comorbidities was associated with higher screening rates; 
however, even amongst the highest healthcare users, 29% (2011-2013) and 33% (2017-2019) were 
unscreened at the two time-points. Young adults aged 20-39 years old had the highest proportion of 
unscreened patients (62% and 58% in 2011-2013 and 2017-2019, respectively). Additionally, those who 
had a lower income quintile (RR=1.039; 95% CI=1.036-1.044; p<0.0001), were recent immigrants (RR= 
1.286; 95% CI=1.280-1.293; p<0.0001), lived in urban areas (RR=1.149; 95% CI=1.145-1.154; p<0.0001), 
had a mental health history (RR=1.117; 95% CI=1.112-1.122; p<0.0001), or lacked a connection to a 
primary care provider (RR=1.656; 95% CI=1.644-1.668; p<0.0001), had a higher risk of being unscreened. 
Conclusions: Although the proportion of those unscreened has remained relatively the same over the 
past decade, there has been an increase in the number of individuals with diabetes who are unscreened 



for DR with the general population growth in Ontario, Canada. Amongst individuals with diabetes, young 
age, low-income status, immigration, residence in a large city, prior history of mental illness, and lack of 
access to primary care, are risk factors for being unscreened for DR. These findings may guide resource 
allocation aimed at improving the rates of DR screening for underserved populations. 
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Title: Microbiological Profile of Ocular Infection; A Large Retrospective Study 
 
Abstract Body: 
Purpose: This study aimed to elucidate the bacterial and fungal profile of pathogens for specimens 
obtained from ocular infections referred to Farabi Eye Tertiary Referral Hospital, Tehran. 
Study Design: Cross-sectional study 
Methods: In this cross-sectional study, we collected data of ocular specimens taken in a period of 7-
year, and the results were then retrospectively analyzed. Samples were obtained from patients who 
were investigated for ocular infections. 
Results: A total of 16,656 ocular samples were evaluated. The mean age of patients was 48.31 years old. 
Most patients were males (60.33%). Male sex in the 7th decade was the largest represented group and 
the distribution of culture sites by season did not differ from the overall distribution by year. Specimens 
obtained from the cornea were the most (49.24%), which also accounts for the largest number of 
specimens in all seasons. The most commonly isolated fungal microorganisms were Fusarium sp, 
followed by Aspergillus sp, and Candida albicans. Of 6,556 culture positive specimens, 59% were Gram 
positive bacteria, while the rest were Gram negative. The most common isolated bacteria were 
Pseudomonas aeruginosa (17.77%), Staphylococcus Epidermidis (13.80%), Streptococcus pneumoniae 
(13.27%), Streptococcus viridans (12.23%), and Staphylococcus aureus (11.18%). 
Conclusions: That most received specimens obtained from the cornea. Moreover, the most commonly 
isolated fungal microorganisms were Fusarium sp, followed by Aspergillus sp, and Candida albicans. The 
most common isolated bacteria were Pseudomonas aeruginosa, followed by Staphylococcus Epidermidis 
and Streptococcus pneumoniae. 
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Title: Vision outcomes of a vision screening program amongst schoolchildren in underserved, rural, 
Zimba, Zambia 
 
Abstract Body: 
Purpose: To investigate the prevalence of visual acuity impairment and external eye abnormalities in 
school-aged children in Zimba, Zambia. 
Study Design: Cross-sectional study 
Methods: Vision screening was performed in children 5 to 18 years old (grades kindergarten to grade 9) 
between July-August 2019. The vision screening program involved the assessment of visual acuity, pupil 
size, colour vision, and reading vision. An external eye examination of the eyelids, orbit, cornea, and iris 
was also performed. Demographic data collected included patient age and gender. Screening failures 
were defined as any child presenting with a visual acuity of 20/40 or worse or ≥2-line interocular 
difference between eyes. Schoolchildren with abnormalities upon external eye examination were also 
classified as a screening failure. All screening failures were referred to the eye clinic for further 
assessment. 
Results: A total of 676 schoolchildren underwent vision screening. 3.70% (25/676) of schoolchildren did 
not pass the vision screening program and were referred to the local ophthalmology clinic for further 
assessment. 1.33% (9/676) of schoolchildren did not pass the vision screening criterion for visual acuity. 
2.4% (17/676) did not pass the vision screening criterion based on external eye examination. One 
student failed both visual acuity and external eye exams. Mild vision impairment (visual acuity between 
20/40 to 20/60) was the most common amongst schoolchildren, comprising 55.56% (5/9) of visual acuity 
failures. Corneal/conjunctival scars were the most common external eye abnormalities amongst 
schoolchildren, comprising 47.06% (8/17) of external eye exam failures. 
Conclusions: Our study is the first to report on visual acuity impairment and external eye abnormalities 
amongst schoolchildren in rural Zimba, Zambia. A total of 3.70% schoolchildren did not pass the vision 
screening program and were referred for further ophthalmic assessment. 1.33% of schoolchildren did 
not pass the vision screening criterion for visual acuity. 2.4% did not pass the vision screening criterion 
based on external eye examination. Compared to other regions around the world with similar vision 
screening criterion, a low percentage of schoolchildren failed the visual screening program. 
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Title: Ophthalmic Findings in Marginally Housed Women in a Canadian Urban City 

Abstract Body: 
Purpose: Poor visual acuity (VA) is heavily correlated with reduced well-being and decreased earning 
potential. However, little is known about the prevalence of ocular pathology and barriers to eye care 
experienced by women with marginalized housing, history of abuse, violence, and/or trafficking. The 
purpose of this study was to ascertain the prevalence of visual impairment (VI) among marginalized 
housed women in Toronto, to identify common causes of VI and to determine the relation between 
various demographic features (such as refugee status, head trauma and eye trauma) on VI. 
Study Design: Cross-Sectional Study 
Methods: Using a stratified random sampling technique, we recruited 93 vulnerable women living in 10 
randomly selected women’s shelters in Toronto, Canada between May-November 2018. Data on 
socioeconomics, medical and ocular history, subjective visual acuity, and access to eye care was 
obtained. Comprehensive visual screening including autorefraction and dilated fundoscopic exams were 
performed for each participant. 
Results: The median age was 40 years (IQR, 30.5-54 years) and the median lifetime duration of 
homelessness was 8 months (IQR 2.25-20.5 months). Most participants had some degree of 
postsecondary education (62.4%) and 54.3% had a monthly income less than five hundred Canadian 
dollars. 63.4% of participants reported a history of abuse, 44.9% experienced head trauma, 15.9% 
experienced eye trauma, 22.5% identified as refugees and 2.17% (2/92) have been victims of human 
trafficking. On univariate analysis, the above variables were not found to be significantly related to 
vision problem severity as defined by the LogMar value of the worse seeing eye. Based on the 
presenting visual acuity, 27.8% (95%CI [18.9-38.2]) of participants were found to have VI. This translates 
to 2795 per 10 000. Of all the participants, 64.5% had 1 or more abnormal findings during the vision 
screening, and 40.9% needed follow-up by an ophthalmologist. Although the major problem for this 
demographic was limited access to refractive correction, nonrefractive pathology was also observed. 
Most of participants (96.7%) expressed interest in accessing free eye examinations. 
Conclusions: There is high prevalence of VI among homeless women living in Toronto. Complex 
psychosocial circumstances pose additional psychological and logistical barriers that impact their ability 
to access care. Improved access to vision screening may help address unmet eye needs in this 
population. 
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Title: Global Ophthalmology Education and Training Opportunities within Ophthalmology Residency 
Programs in Canada 
 
Abstract Body: 
Purpose: The purpose of this study is to assess current global health education and training 
opportunities within ophthalmology residency programs in Canada. This study aims to explore the 
perspectives of program directors regarding the role of global health education in ophthalmology 
residency programs as well as the perceived barriers involved with the implementation of global health 
programs. 
Study Design: A survey was designed to characterize global health training opportunities for 
ophthalmology trainees and to identify resources available to residents and departments. It also 
explored the perspectives held by program directors regarding global ophthalmology education. The 
survey consisted of 17 questions, from which 15 multiple-choice and 2 short answer questions were 
included. 
Methods: The survey was distributed in April 2020 to all 15 Canadian ophthalmology residency program 
directors via an electronic mailing list with an expected survey response rate goal of 50%. 
Results: The survey was completed by 8 ophthalmology program directors for which an overall response 
rate of 53% was received. Most program directors (87.5%) reported that their program had residents 
travelling abroad for international global health electives and half of them reported an ongoing 
partnership for training or research with an institution from a developing nation. However, only two 
(25%) offered global health courses to residents. The majority of programs (75%) had faculty members 
involved in global health work, however most programs (63%) did not have an assigned coordinator 
overseeing global health activities. The most important challenges perceived by program directors in 
establishing global health programs were logistics (87%), securing long term funding (75%), and limited 
time away for residents from their parent institution (62%). Although the majority of program directors 
(87.5%) recognized the benefits of global health training, they remained neutral or in disagreement with 
the idea of integrating international health care training as a requirement for ophthalmology trainees. 
Conclusions: Global health electives are common among ophthalmology trainees and are recognized by 
program directors as valuable training opportunities. Although there is a growing interest for global 
ophthalmology electives, there are currently few programs that have comprehensive global health 
programs, which offer global health courses to residents. This study sheds light on the perceived 
financial and logistical barriers that hinder the development and implementation of global health 
training programs. Addressing these limitations is essential to promote global health education within 
current residency programs and to enhance the global health competences of trainees, while 
establishing long-term sustainable global health programs. 
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Title: Predicted backlog in ophthalmic surgeries associated with COVID-19 pandemic in Ontario: a time 
series modelling analysis 
 
Abstract Body: 
Purpose: Health systems’ responses to the coronavirus disease 2019 (COVID-19) pandemic created a 
surgical backlog of unknown size. This unknown information limits the ability to develop strategies to 
effectively address the backlog. We assessed the volume of deferred ophthalmic surgeries associated 
with the COVID-19 pandemic from March-December 2020 and suggested strategies and duration to 
clear the backlog in Ontario, Canada. 
Study Design: Cross-sectional study. 
Methods: Ontario Health Insurance Plan physician billing data from 2017-2020 were analyzed. The 
ophthalmic surgical backlog associated with the pandemic was estimated using time series forecasting 
models on training set (January 2, 2017 to March 11, 2019, 115 weeks), validation set (March 18, 2019 
to March 9, 2020, 52 weeks) and forecasting set (March 16, 2020 to December 31, 2020, 42 weeks). 
Clearance time was calculated based on the queuing theory using various scenarios. 
Results: In 2019, Ontario ophthalmologists provided 6.60 million services. In 2020, services were 
reduced by 22% to 5.13 million. In 2019, 411,823 (6.2%) of ophthalmologist services were 
procedures/surgeries. This included 203,567 (49%) ophthalmic surgeries that require the use of 
operating rooms (OR) and 205,945 (50%) anti-VEGF (vascular endothelial growth factor) injections (a 
common procedure for macular degeneration) and 2,311 (0.6%) pterygium surgeries that can be 
performed outside of ORs. In 2020, there were 149,146 (27% decrease versus 2019) OR surgeries and 
193,921 (6% decrease versus 2019) anti-VEGF injections. 
From March 16 to December 31, 2020, the estimated ophthalmic surgical backlog requiring ORs was 
92,150 surgeries (95% prediction interval [PI] 71,288-112,841), with an average increase of 2,194 
surgeries per week. Roughly 90% of the delayed surgeries were cataract surgeries and a concerning 4% 
were retinal detachment surgeries. Nearly half of the provincial backlog (48%, 44,542/92,150) involved 
patients from the West health region. Estimated provincial clearance time was 248 weeks (95% 
confidence interval [CI] 235-260) and 128 weeks (95% CI 121-134) if 10% and 20% of OR surgical capacity 
per week were added, respectively, based on the weekly ophthalmic surgical volume in 2019. 
Furthermore, an estimated 23,755 (95% PI 14,656-32,497) anti-VEGF injections were missed. 
Conclusions: The magnitude of ophthalmic surgical backlog in Ontario in 2020 alone raises serious 



concerns for meeting the ophthalmic surgical needs of patients. As the pandemic continues the accrued 
backlog size is likely increasing. Planning and actions are needed urgently to manage the collateral 
impacts of the pandemic on the ophthalmic surgical backlog in Ontario. 
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Title: Accuracy of automated machine learning in classifying trachoma from field-collected conjunctival 
images 
 
Abstract Body: 
Purpose: Trachoma is the leading infectious cause of blindness worldwide and is considered an 
important public health problem. Determining the community prevalence of trachoma in endemic 
countries by direct examination of the conjunctiva is fundamental to guide public health interventions. 
While machine learning (ML) models have been proposed to automate trachoma detection from field-
collected conjunctival images, their development is reserved to data experts with coding skills. In this 
study, clinicians without coding experience developed automated ML (AutoML) models to detect 
trachoma through a graphical interface that does not require coding. 
Study Design: Experimental, machine learning model design. 
Methods: Ophthalmologists without coding experience carried out AutoML model design using a 
publicly available data set of field-collected conjunctival images obtained from clinical trial participants 
in Niger and Ethiopia. The dataset was previously labelled by experts using the WHO Simplified Grading 
System. The images were uploaded to the Google Cloud AutoML Vision platform for training and testing 
through a graphical interface without any coding. We designed two binary models to detect 
trachomatous inflammation-intense (TI) and trachomatous inflammation-follicular (TF). We then 
compared them to bespoke TI and TF detection models designed using the same dataset by artificial 
intelligence (AI) experts (Kim et al., Plos One, 2019). The performance of the AutoML model is reported 
using the area under the precision-recall curve (AuPRC), sensitivity, specificity and accuracy. 
Results: A total of 1,656 field-collected conjunctival images were included in the dataset (1,019 normal, 
272 TI and 527 TF). The two automated models showed high diagnostic properties that were 
comparable to bespoke deep-learning models. The AutoML TI model had an AuPRC of 0.980, sensitivity 
of 85%, specificity of 98% and accuracy of 95% (vs. 96%, 74% and 85% for the bespoke models). The 
AutoML TF model had an AuPRC of 0.907, sensitivity of 81%, specificity of 93% and accuracy of 89% (vs. 
86%, 58% and 72% for the bespoke models). 
Conclusions: Our study highlights the value of AutoML as an important tool for the democratization of 
AI. We demonstrate the feasibility of using AutoML by ophthalmologists without coding experience to 
create deep-learning models to detect trachoma from field-collected conjunctival images. The model 
can detect TF and TI with excellent performance results, with metrics similar or better than those 
designed by AI experts. Our results also demonstrate the value of open-access data and big data in 
potentially improving public health issues worldwide. 
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Title: Supply and Demographic Characteristics of Ontario’s Ophthalmologists from 2010-2019: A 
Population-Based Analysis 
 
Abstract Body: 
Purpose: Ophthalmologists provide most of their care to the elderly and Ontario continues to have a 
rapidly aging population. This has prominent human resource implications when considering that the 
utilization of ophthalmic services is highest amongst older individuals. Therefore, this study investigated 
the supply and demographic characteristics of Ontario’s ophthalmologists. 
Study Design: Retrospective, population-based analysis. 
Methods: Using validated healthcare databases, the supply of ophthalmologists in Ontario from 2010-
2019 within different areas of care was evaluated and reported using descriptive statistics. Cohort 
demographics including sex and career stage were also detailed. 
Results: Over the study period, a median of 464 ophthalmologists were practicing in Ontario. The 
proportion of ophthalmologists who were female increased from 18.7% to 24.1% over the study period. 
Late-career ophthalmologists increased by 6.4% and made up 45.3% of the workforce in 2019. In 2019, 
12.2% of Ontario’s ophthalmologists were 56-60 years old, 14.9% were 61-65, 8.0% were 66-70 and 
10.3% were older than 70; the proportion of ophthalmologists who were 61-65 approximately doubled 
over the study period while the other late-career cohorts remained comparatively stable. 
Comprehensive cataract surgery was the most common area of care (yearly median=199). While the 
number of ophthalmologists/100,000 people remained stable over the study period (3.27 
ophthalmologists/100,000 people in 2019), the number of ophthalmologists/100,000 people 65 years of 
age and older fell by 18.4%. Moderate-volume comprehensive cataract surgeons experienced the 
greatest supply reduction (-20.2%; -35.4% relative to the population 65 and over). While all 
subspecialities had at least some growth relative to the overall population, 4/7 areas of care significantly 
declined in supply relative to the elderly cohort; retinal surgery (-16.6%) represented the greatest 
decrease. 
Conclusions: Between 2010 and 2019, the overall number of ophthalmologists in Ontario remained 
stable, however, declines in the number of ophthalmologists per 100,000 individuals 65 years of age and 
older for most areas of care were evidenced. Nearly half of the ophthalmology workforce is now over 55 
years of age and female representation in the field continues to increase. 
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Title: The Advancement of Female Representation and Leadership within Ophthalmology in Canada 
 
Abstract Body: 
Purpose: Females accounted for only 3.1% of all ophthalmologists in Canada in 1970. Tremendous 
growth has been observed in the representation of women in ophthalmology, accounting for 28% as of 
2019. Despite this improvement, studies have demonstrated that females in ophthalmology receive 
fewer opportunities to advance their careers and subsequently represent a small proportion of senior 
positions. Leadership roles in academia, such as involvement at national conferences, play a crucial role 
in promoting the progression of a physician’s career. The objective of this study was to evaluate the 
representation of females over an 18 year period at the Canadian Ophthalmology Society (COS) annual 
meeting, the largest educational gathering of ophthalmic professionals in Canada. 
Study Design: A cross-sectional study using COS annual meeting programs from 2003 - 2021. 
Methods: Data from online program schedules between 2003 - 2021 was obtained. Data was extracted 
for the following variables and classified according to sex (female or male): oral presentation, free 
workshop, skills transfer course, committee member, moderator, keynote, and panelist. Note that sex 
was classified based on author name, description, and images. If not immediately available, an 
exhaustive search of social media pages, institutional pages, and other online materials was completed. 
The percentage of females and males in each year was calculated and trended for each category and in 
aggregate. Calculations were completed for both the total conference spots filled as well as with 
representation based on unique individuals. 
Results: From 2003-2021, the total percentage of females involved in any of the seven conference 
positions demonstrated a positive trend. Over 18 years, there was an 18.2% increase in females filling 
these positions (24.85% to 43.05%), with an average increase of 0.74% increase per year. Noted was the 
repetition of females filling multiple roles in a given year. After excluding duplicates and examining 
unique females in these positions, only a 12.67% increase (27.41% to 40.08%), with an average of 0.60% 
increase per year was found. An increase in representation amongst all categories was observed, with 
the most significant growth in female committee members, representing 14.29% in 2003 to 50% in 
2021. Of note is that female keynote speakers continue to be the most underrepresented category with 
8.33% in 2003 to only 36% in 2021. 
Conclusions: This study examines the representation of females in leadership positions at the largest 
ophthalmic meeting in Canada. While they are still underrepresented, the representation of females at 
COS continues to trend upwards and has improved significantly from 2003 to 2021. Continuous analysis 
and awareness of the representation of females in leadership positions such as at COS will aid in limiting 
gender disparities in ophthalmology. 
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Title: Who speaks when ophthalmologists listen? Exploring the gender diversity of presenters at 
ophthalmology conferences worldwide. 
 
Abstract Body: 
Purpose: Gender diversity has increased among ophthalmologists in recent decades. However, previous 
studies have reported under-representation of women in academic authorship and leadership roles, 
surgical volumes, and financial compensation. We report the gender distribution of speakers across 
major ophthalmology conferences worldwide to analyze whether gender parity has been achieved at 
the speaker podium. 
Study Design: Cross-sectional observational study. 
Methods: An internet search determined the largest ophthalmic conferences comprising 8 
subspecialties across 10 regions between 2020-2021. Review of publicly available programmes identified 
the number of conference sessions, keynote speakers, panel moderators, and paper presenters. We 
noted speaker gender according to self-identified gender pronouns used in professional biographies or, 
if biography was unavailable, by review of first name and/or photograph. 
Results: We reviewed 49 conferences comprising 951 sessions and 7788 speakers. Fewer conferences 
occurred in 2020 (n=16) compared to 2021 (n=33). Gender was identified in 7713 (99%) speakers. Men 
were more frequently identified by use of gender pronouns in biographies (79.2%) compared to women 
(73.7%; x2=29.5, p&lt;0.0001). One speaker (0.01%) used non-binary gender pronouns. Men accounted 
for 66.8% of all speakers and represented a larger proportion of keynote (77.6%), moderator (66.2%), 
and paper presenters (61.7%) compared to other genders. Men held significantly more keynote and 
moderator roles compared to women (x2=5.49, p&lt;0.02). Women speakers were significantly under-
represented compared to men across all conference subspecialties (x2=153.42, p&lt;0.0001), with the 
least representation at cataract/refractive surgery, retina, and cornea conferences. Fewer women 
presented in 2020 (n=490, 28.3%) compared to 2021 (n=2021,33.4%; z=-3.99, p&lt;0.0001). We 
identified 109 sessions (11.5%) featuring all-men speakers compared to eight sessions of all-women 
speakers (0.8%). Cornea, retina, and glaucoma conferences had the highest rate of all-men sessions 
(37.3%, 16.7%, and 14.1%, respectively). 
Conclusions: Women presenters are under-represented compared to men at ophthalmology 
conferences across all subspecialties and speaking roles. This disparity was particularly striking in 2020, 
when many conferences were cancelled or reduced in size due to the COVID-19 pandemic. All-men 
panels remain common at ophthalmology conferences, especially in surgery-intensive subspecialties. 
Women speakers were also less likely to have online professional biographies or incorporate gender 
pronouns in their profiles, suggesting reduced use of narrative biography compared to men. Finally, only 
one speaker used non-binary gender pronouns. Further research is required to understand the spectrum 
of gender diversity among ophthalmologists and factors underlying gender disparity, especially in 
keynote and moderator roles. To our knowledge, this is the largest study of gender representation 
among ophthalmology conference presenters to date. 
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Title: Equity in Canadian surgical subspecialties: analysis of gender and research productivity in 
academic ophthalmology, otolaryngology, plastic surgery, and urology 
 
Abstract Body: 
Purpose: To assess the association between gender and research productivity amongst Canadian 
academic surgical subspecialists. 
Study Design: Cross-sectional study. 
Methods: Ophthalmology, otolaryngology, plastic surgery, and urology residency programs were 
identified from the Canadian Resident Matching Service website. Academic rank was identified for all 
clinician faculty members using the university websites of residency programs. Gender was verified 
using provincial College of Physicians and Surgeons databases. h index, number of publications, number 
of citations, and number of years active were collected using Scopus. Demographic data were described 
using descriptive and basic statistics. The effect of gender based on these criteria was assessed using a 
two-sample Wilcoxon rank-sum (Mann-Whitney) test. 
Results: The analysis included 690 ophthalmologists, 386 otolaryngologists, 301 plastic surgeons, and 
260 urologists. Among ophthalmologists, 73% (n=505) were men and 27% (n=185) were women. The 
median and interquartile range (IQR) for h index in men and women were 6.0 [3-11] and 5.0 [3-9], 
respectively. There were significantly more publications (p=.009), citations (p=.022), and active years 
(p<.001) in men than women. There was no significant difference in h-index between men and women 
(p=.058). Among otolaryngologists, 80% (n=307) were men and 20% (n=79) were women. The median 
and IQR for h index in men and women were 7.5 [3-16] and 6.0 [2-9], respectively. There were 
significantly more publications (p=.012), citations (p=.029), active years (p< 0.001), and higher h index 
(p=.007) in men than women. Among plastic surgeons, 72% (n=216) were men and 28% (n=85) were 
women. The median and IQR for h-index in men and women were 5.0 [2-11] and 5.0 [3-10], respectively. 
There was no significant difference between men and women for h-indices (p=.549), number of 
publications (p=.507), citations (p=.107), unlike for the number of active years (p<.001). Among 
urologists, 88% (n=230) were men and 12% (n=30) were women. The median and IQR for h index in men 
and women were 12.0 [5-26] and 8.0 [4-15], respectively. There were significantly more publications 
(p=.026) and citations (p=.004) among men than women. H-indices (p=.098) and the number of active 
years (p=.148) were not statistically different between both genders. Among all assessed surgical 
subspecialties, men occupied 85% of full professorship (254 men, 43 women) and 76% of overall faculty 
positions (1205 men, 371 women). 
Conclusions: Gender disparities in academic representation were observed in all surgical subspecialties. 



Plastic surgery demonstrated the least discrepancy in research productivity metrics by gender, followed 
by urology, ophthalmology, and otolaryngology. 
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Title: Representation of Female Editors-in-Chief in Ophthalmology Journals: A Cross-Sectional Study 
 
Abstract Body: 
Purpose: This study aims to evaluate the representation of female editors-in-chief (EiCs) in 
ophthalmology journals globally, and to compare the proportion of female EiCs between journals 
grouped by geographical regions, impact factor quartiles and subspecialties within ophthalmology. 
Study Design: Cross-sectional study. 
Methods: Ulrich’s Periodicals Directory and Scimago Journal & Country Rank were used to 
comprehensively identify ophthalmology journals indexed with the keyword, “ophthalmology.” All 
journals with active websites and EiCs were included. Journals were categorized according to the World 
Bank's 2021 classification of countries by income and region, and classified into ophthalmology 
subspecialties based on publication scope. Journal impact factors were obtained from Journal Citation 
Reports by Clarivate. The gender of each EiC was determined based on journal profiles and/or 
institutional websites. In the absence of profiles, gender was determined using a cut-off of 90% certainty 
on the name query feature of the gender application programming interface. The chi-square test was 
used to determine associations between gender and journal categories. Odds ratio (OR) with 95% 
confidence interval (CI) was reported. 
Results: A total of 222 EiCs from 193 ophthalmology journals globally were identified. Amongst all EiCs, 
17% (37) were female. The proportion of female EiCs in North America (16%; 11/68) was comparable to 
that of the rest of the world (17%; 26/154). Similarly, the proportion of female EiCs in high-income 
countries was 15% (23/153) compared to 20% (14/69) amongst journals originating from lower income 
countries. Journals classified into the subspecialty category of neuro-ophthalmology and paediatric 
ophthalmology had 50% (7/14) EiCs that were female compared to 14% (30/208) female EiCs identified 
in the other journals. In fact, females were nearly 6 times more likely than males to be EiCs in the 
paediatric/neuro-ophthalmology subspecialty journals (OR = 5.9, 95% CI 1.9-18.1; P = 0.002). The 
proportions of female EiCs in retina and glaucoma subspecialty journals were 18% (2/11) and 17% (1/6), 
respectively. There were no associations between the journal impact factor quartiles and the proportion 
of female EiCs. 
Conclusions: There is a notable underrepresentation of females in EiC position in ophthalmology 
journals globally. The gender disparity may vary across different journal subspecialties but not based on 
journal impact factor. These findings suggest that there is room for improvement regarding 
representation of women in ophthalmology leadership positions and highlight the need for further 
research on these disparities. 
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Title: The effect of gender on the Canadian ophthalmology residency match 
 
Abstract Body: 
Purpose: There has been a steady rise in the number of females graduating from Canadian Medical 
schools over the past 80 years. However, despite reaching gender parity in graduation rates, disparities 
in residency representation continue to persist in ophthalmology. We sought to evaluate if applicant 
gender influenced success of matching to ophthalmology residency in the Canadian Residency Matching 
Service (CaRMS) program. 
Study Design: CaRMS ophthalmology match data was retrospectively reviewed from the years 2013 to 
2020. 
Methods: Study data was requested from CaRMS via their online request platform. Total and 
ophthalmology specific applicant number, gender, and first choice applications rates by gender were 
requested from the CaRMS applicant database. Linear regression and Poisson regression analyses was 
used to evaluate application rates and outcomes of females and males applying to ophthalmology 
between the years 2013 to 2020. 
Results: Since 2013, the number of first choice applicants applying to ophthalmology ranged between 97 
to 131. The total number of first choice applicants did not significantly change over the years, with both 
females and males separately also showing no significant change (p > 0.40). However, there were on 
average 28% more total male applicants per year to ophthalmology (p < 0.001). Using the Poisson 
model, we found neither the ratio of male to female applicants, nor the number of females or number 
of males that matched to ophthalmology significantly changed over the examined years (e0.329 = 1.39 and 
p > 0.10). The odds ratio for females compared to males matching to ophthalmology both in total and as 
first rank was non-significant with the year coefficient being -0.1 (p = 0.13) and -0.1 (p = 0.15), 
respectively. 
Conclusions: Our analyses found that the odds of matching to ophthalmology residency programs was 
not influenced by gender and that male medical students applied to ophthalmology at higher rates than 
their female counterparts. As females continue to represent a smaller percentage of applicants to 
ophthalmology residency, an emphasis on identifying the barriers and gaps attracting female medical 
students to pursue a career in ophthalmology should be investigated. Having fewer numbers of 
potential female mentors may be one contributing factor, as data has shown that females who have 
pursued surgical specialties report mentor-mentee relationships as a major influence of their career 
path. If future research shows this to be an important factor for ophthalmology specifically, enhancing 
formal mentor relationships may help bridge this gap. 
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Title: Landscape of Canadian Ophthalmology Leadership: Gender, Education, Academic Rank, and 
Research Productivity 
 
Abstract Body: 
Purpose: To characterize the landscape of Canadian ophthalmology leadership by gender. 
Study Design: Cross-sectional study. 
Methods: This study assessed the characteristics of ophthalmology department chairs, program 
directors (PDs), and other academic ophthalmology leaders (clerkship undergraduate directors, 
fellowship directors, and research directors) in Canada. Gender, subspecialties, graduate degrees, and 
academic rank were collected from institutional websites. Research productivity measures (h-index, 
number of published documents, number of citations, and number of co-authors) were extracted from 
Elsevier SCOPUS. All statistical analyses were performed using Stata/IC, v16.1. 
Results: Out of 113 ophthalmologists, 16 PDs, and 15 chairpersons, the proportions of women 
representation were 23.0%, 31.3%, and 26.7% respectively. Among the PDs and the chairpersons, the 
top three specialties for women were cornea, neuro-ophthalmology, and pediatric ophthalmology; while 
men were most represented in glaucoma, pediatric ophthalmology, and retina. Among the 87 men and 
26 women ophthalmologists, a greater proportion of women (19.2%) than men had a PhD and a smaller 
proportion of women (11.5%) than men (18.4%) had a masters degree, but these differences were not 
statistically significant, respectively P=0.398 and P=0.412. Men were most likely to be non-specified 
professors or lecturers (35.6%), followed by assistant professors (31.0%), associate professors (29.9%), 
and full professors (3.4%). Women were most likely to be assistant professors (38.5%), followed by 
associate professors (34.6%), non-specified professors or lecturers (19.2%), and full professors (7.7%). 
Women had a median h-index of 9 [Interquartile Range (IQR): 4-15], 19 [7-37] published documents, 307 
[78-816] citations, and 109 [31-203] co-authors. Men had a median h-index of 12 [7-19], 41 [19-85] 
published documents, 215 [598-1804] citations, and 127.5 [58.5-273.5] co-authors. 
Conclusions: Compared to the 28% of active women ophthalmologists (CMA, 2019), our study 
demonstrates a slight underrepresentation of women leaders with 23% overall. Positive outlooks are 
noted when regarding the proportions of women chairpersons (27%) and PDs (31%). Future directions 
include understanding factors contributing to advancement in leadership as well as strategies to 
improve the gender gap in ophthalmology. 
 
 




