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Cataract surgery practices in the United States Veterans Health 
Administration
Annika G. Havnaer1, 2, Paul B. Greenberg1, 2, Glenn C. Cockerham3, 4, 
Melissa A. Clark5, Amy Chomsky6, 7. 1Division of Ophthalmology, 
The Warren Alpert Medical School of Brown University, Providence, 
RI; 2Section of Ophthalmology, Providence VA Medical Center, 
Providence, RI; 3Section of Ophthalmology, Palo Alto VA Medical 
Center, Palo Alto, CA; 4Departments of Ophthalmology and 
Pathology, Stanford University School of Medicine, Palo Alto, 
CA; 5Department of Quantitative Health Sciences, University 
of Massachusetts Medical School, Worcester, MA; 6Section of 
Ophthalmology, VA Tennessee Valley Healthcare System, Nashville, 
TN; 7Vanderbilt Eye Institute, Nashville, TN.
Purpose: Cataract extraction is among the most frequently performed 
surgical procedures in the United States (US). However, few cataract 
surgery practice guidelines are backed by high-quality evidence, 
which may contribute to considerable variation in practice patterns. 
We surveyed chiefs of ophthalmology to create a comprehensive 
picture of current cataract surgery practices in the Veterans Health 
Administration (VHA), the largest provider of integrated health care 
and health professions training in the US.
Methods: An anonymous thirty-two-question survey of cataract 
surgery practices was formulated using an online survey program. 
The inclusion criterion was a chief of ophthalmology at a Veterans 
Affairs (VA) facility where cataract surgery was performed. An initial 
email containing a link to the survey was sent to participants in May 
2016. Two reminder emails were sent to non-responders at one and 
two weeks after the initial survey was sent out; the remaining non-
responders were called twice over a two-week period. The data was 
analyzed using descriptive statistics.
Results: The response rate was 75% (67/89). In 39% (26/66) and 
45% (29/65) of ophthalmology sections, respectively, cataract 
surgeons routinely ordered preoperative consultations and 
preoperative testing. In 33% (22/66) of sections, cataract surgeons 
administered intracameral antibiotics. The primary cited reasons for 
not using intracameral antibiotics were pharmacy or institutional 
difficulties (30%; 13/44), risk of dilution error (16%; 7/44), and 
lack of evidence (16%; 7/44). In 92% (61/66) and 30% (20/66) 
of sections, respectively, cataract surgeons used toric intraocular 
lenses (IOLs) and multifocal IOLs. In 9% (6/66) of sections, cataract 
surgeons performed femtosecond laser-assisted cataract surgery 
(FLACS). In 9% (6/66) of sections, cataract surgeons performed 
immediate sequential bilateral cataract surgery (ISBCS). Residents 
were trained in cataract surgery in 86% (57/66) of sections. Seventy-
four percent (49/66) of chiefs reported a high level of satisfaction 
with VA ophthalmology.
Conclusions: In the VHA, routine preoperative testing is commonly 
performed and emerging practices such as FLACS and ISBCS have 
limited roles. The results of this survey can benchmark future trends 
in US cataract surgery practices, particularly in teaching hospital 
settings.
Commercial Relationships: Annika G. Havnaer, None; 
Paul B. Greenberg, None; Glenn C. Cockerham, None; 
Melissa A. Clark, None; Amy Chomsky, None

Support: This work was supported by a Summer Assistantship 
award from the Warren Alpert Medical School of Brown University, 
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Cataract Surgery, Fractures, and Fracture-Related Mortality in 
the Veterans Health Administration
Victoria Tseng1, JoAnn Giaconi1, 2, Fei Yu1, 3, Anne Coleman1, 4. 
1Ophthalmology, UCLA/Stein Eye Institute, Los Angeles, CA; 
2Ophthalmology, Veterans Affairs Medical Center of Greater Los 
Angeles, Los Angeles, CA; 3Biostatistics, UCLA Fielding School 
of Public Health, Los Angeles, CA; 4Epidemiology, UCLA Fielding 
School of Public Health, Los Angeles, CA.
Purpose: Cataract surgery has been proposed as a potential 
intervention to reduce fracture and mortality risk in the elderly 
population. The purpose of this study was to examine the associations 
between cataract surgery, fractures, and fracture-related mortality in 
the Veterans Health Administration (VHA).
Methods: This retrospective cohort study included all veterans with 
a diagnosis code for cataract between 2002 and 2012 in the national 
administrative VHA database. The exposure of interest was cataract 
surgery. The outcomes of interest included the occurrences of any 
fracture, hip fracture, and mortality at any time between cataract 
diagnosis or surgery and the end of the study period. Covariates 
included demographics, systemic comorbidities in the Charlson 
Comorbidity Index, ocular comorbidities, and additional systemic 
conditions associated with increased fracture risk. Cox proportional 
hazards regression was used to examine the associations between 
cataract surgery and any fractures and hip fractures in the study 
population. Cox models were also used to conduct stratified analyses 
of the associations between cataract surgery and mortality in patients 
with and without a history of fracture. All models were adjusted for 
all study covariates.
Results: There were 1,917,412 veterans in the study population, of 
whom 300,683 (15.7%) had cataract surgery. The incidence of any 
fracture was 2.6 fractures/100 person-years in the cataract surgery 
group and 1.7 fractures/100 person-years in the cataract diagnosis 
group. Cataract surgery was associated with increased adjusted risks 
of any fracture (hazards ratio [HR]=1.31, 95% CI=1.29, 1.33) and 
of hip fracture (HR=1.33, 95% CI=1.28, 1.38). Cataract surgery was 
associated with decreased adjusted risks of mortality both in patients 
with a history of fractures (HR=0.73, 95% CI=0.71, 0.75) and in 
patients without a history of fractures (HR=0.70, 95% CI=0.70, 0.71).
Conclusions: In VHA patients with cataract, cataract surgery is 
associated with increased fracture risk but decreased mortality risk 
both in patients with and without a history of fracture. Further studies 
are needed to understand the mechanisms of association between 
cataract surgery, fractures, and mortality in the VHA population.
Commercial Relationships: Victoria Tseng, None; JoAnn Giaconi, 
None; Fei Yu, None; Anne Coleman, Aerie (C), Alcon (C)
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Cataract surgery in the National Health and Aging Trends Study
Brian C. Stagg1, 2, Clair Ankuda2, Ben Otte3, Maria A. Woodward1, 2. 
1Kellogg Eye Center, Salt Lake City, MI; 2Institute for Healthcare 
Policy and Innovation, University of Michigan, Ann Arbor, MI; 
3School of Medicine, University of Michigan, Ann Arbor, MI.
Purpose: The National Health and Aging Trends Study (NHATS) 
is an annual cohort study that evaluates the mood, quality of life, 
functional status, and health of a nationally representative cohort of 
Medicare beneficiaries ages 65 and older from 2011-2015. NHATS 
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is a potentially valuable but underused dataset for ophthalmology 
health services researchers given that participants report on vision 
and history of cataract surgery and survey data is linked to Medicare 
claims. We conducted this study to evaluate the rates of cataract 
surgery in this population and to compare the characteristics of study 
participants who received cataract surgery to those who did not in 
order to asses for feasibility of future analyses that could use this data 
to explore the effects of cataract surgery on mood, quality of life, and 
functional status in the elderly.
Methods: We identified all patients who reported cataract surgery 
during the NHATS study. All patients who reported cataract surgery 
prior to the start of the study were excluded. We compared health 
and demographic characteristics of those who reported having had 
cataract surgery within the past year to those who never reported 
having had cataract surgery. Chi-squared tests were used for 
statistical comparisons.
Results: Of the 8,245 participants included in the initial cohort, 3,273 
(39.7%) were excluded for having cataract surgery prior to the start of 
the study. 667 participants reported having cataract surgery during the 
course of the study, and the remaining 4,305 did not. Participants who 
had cataract surgery during the study tended to be older (p<0.001), 
female sex (60% vs. 51%, p=0.04), and have poorer self-reported 
health (p=0.04) than those who did not have cataract surgery. We 
did not find a difference in education level (p=0.27) or depression 
(p=0.99) between the two groups. (Table 1)
Conclusions: We demonstrate that NHATS may be used to construct 
a demographic profile of older patients undergoing cataract surgery. 
Ophthalmology researchers can further use NHATS to explore the 
impact of cataract surgery and other ophthalmologic procedures in 
older populations.

Characteristics of NHATS study participants who had cataract 
surgery and those who did not.
Commercial Relationships: Brian C. Stagg, None; Clair Ankuda, 
None; Ben Otte, None; Maria A. Woodward, None
Support: Maria A. Woodward receives a grant (K23 Mentored 
Clinical Scientist Award K23EY023596) from National Institutes of 
Health, Bethesda, MD.
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Effect of a structured surgical curriculum on complication rates 
in resident cataract surgery
Thomas McCurry, Teresa Martz, Sandra M. Johnson. Ophthalmology, 
University of Virginia, Charlottesville, VA.
Purpose: The purpose of this study is to determine if the 
implementation of a more structured surgical curriculum for 
ophthalmology residents decreased the rate of cataract surgical 
complications.
Methods: A retrospective chart review was performed on all first 
trimester (July – October) resident phacoemulsification cataract cases 
from 2004 to 2014 at a residency program in Virginia. Complications 
rates were compared prior to and after the implementation of the 
Introduction to Phacoemulsification Course, started in 2009. The year 
2009 was excluded to allow for transition to the new curriculum. 
The study population was divided into 2 groups. Group 1 consisted 
of surgical cases prior to the new surgical curriculum, from 2004 
to 2008. Group 2 consisted of surgical cases after the enhanced 
curriculum, from 2010 to 2014. Complications were defined as any 
capsular tear and/or vitreous loss.
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Results: A total of 486 cases were reviewed. There were 177 cases in 
Group 1 (pre-enhanced curriculum) with 23 sentinel events (12.99%). 
In Group 2 (post-enhanced curriculum) there were 309 cases with 
29 sentinel events (9.39%). The reduction of sentinel events was 
significant. (P< 0.0001, unpaired 2-tailed t test).
Conclusions: Implementation of a more structured surgical 
curriculum resulted in statistically significant reduction in 
complications, during the first four months of performing 
phacoemulsification cataract surgery by residents.
Commercial Relationships: Thomas McCurry, None; 
Teresa Martz, None; Sandra M. Johnson, None
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Variations in intraoperative complication rates for resident 
performed cataract surgery during an academic year
Nataliya Pokeza1, Arun Joseph1, Nessy Dehan2, Kichiemon Asoma1. 
1Ophthalmology, SUNY Downstate Medical Center, Brooklyn, NY; 
2SUNY Downstate Medical Center, Brooklyn, NY.
Purpose: Cataract surgery training is an integral aspect of resident 
education in ophthalmology. Graduates are expected to demonstrate 
the ability to competently and independently perform cataract 
surgery. Studies have shown that cataract complication rates decrease 
with increasing operative volume for resident cataract surgery. In this 
retrospective study, we want to determine the rate of intraoperative 
surgical complications for resident performed cataract surgery 
over the course of an academic year in our institution as it could 
potentially impact resident surgical education in ophthalmology.
Methods: This was a retrospective review of 2580 patient charts 
who underwent cataract surgery at Kings County Hospital Center, 
Brooklyn, NY from Feb 1, 2007, through Aug 31, 2011. Assessment 
of intraoperative complications such as posterior capsule tears, 
vitreous loss and loss of the nucleus was determined by reviewing 
surgical logbooks and operative notes in the Quadramed electronic 
medical record. For each patient who had an intraoperative 
complication, the date of surgery and type of complication was 
recorded. Patients under the age eighteen, patients who had non-
phacoemulsification cataract extraction or who underwent combined 
surgical procedures were excluded.
Results: New resident cataract surgeons started at about 20% rate of 
cataract surgery complication in July. Complication rates decreased to 
about 10% in the two subsequent months. The rate of complications 
rose in November-December and then subsequently fell to just under 
10% in April and May (Fig. 1).
Conclusions: As expected, resident complication rates were highest 
at the beginning of an academic year. Interestingly, the rate increased 
in the middle of an academic year that we hypothesize may be due to 
attending physicians giving residents more autonomy. Overestimation 
of resident’s own abilities or weakening vigilance could also account 
for the observed pattern. As residents become more proficient later 
in an academic year, complication rates steadily declined, although 
not as much as we expected. This can likely be attributed to residents 
taking on more challenging cases in the latter portion of their 
training.

Fig 1. Intraoperative complication rates for resident performed 
cataract surgery during an academic year
Commercial Relationships: Nataliya Pokeza, None; Arun Joseph, 
None; Nessy Dehan, None; Kichiemon Asoma, None
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Capturing Resident Cataract Surgical Skills through an 
Electronic Medical Record
Mira Shiloach, Marian Macsai, Paras Shah. Ophthalmology, 
NorthShore University HealthSystem, Glenview, IL.
Purpose: Residents commonly perform cataract surgery as a part of 
their ophthalmological training, but it can be difficult to objectively 
track their surgical competence. We created a new operative note to 
facilitate data collection for a retrospective observational study of 
ophthalmology resident skills.
Methods: A new operative note was created with discrete fields 
and integrated into the existing Epic electronic medical record 
(EMR). Cataract surgeons used the note to document the specified 
procedures, including a section for resident-performed data points, 
without the need for a text narrative. The structured note included a 
section for documenting the resident name, class, and which parts 
of the surgery required attending assistance. In addition, factors 
that may demonstrate resident skill improvement including total 
phacoemulsification time, cumulative dissipate energy (CDE), 
average phacoemulsification power and intraoperative complications 
were built into data collection fields. A report was set up for 
automatic extraction of the data from the EMR on a monthly basis.
Results: Data were collected from 6 residents performing 135 
cataract procedures (regular or complex) with three attending 
surgeons. Average procedure time varied from 22.5 to 34.5 minutes, 
resulting in significant difference among residents (p <0.0001). 
Procedures requiring attending assistance ranged from 19% to 
84 % per resident. CDE, Phacoemulsification time, and average 
phacoemulsification power were shown to trend downwards over 
time in four out of five residents with available data. Overall 
intraoperative complication rate was 8%; Posterior capsule rupture 
with vitreous loss was found to be the most frequent occurrence. The 
lowest complication rate per resident was 3% and the highest was 
12.5%.
Conclusions: Intraoperative data was efficiently collected using the 
existing EMR, and allowed for useful analysis of resident progress 
in cataract procedures. Rate of vitreous loss in the hands of residents 
was 4.4%, which is comparable with previously published data. A 
trend toward reducing phacoemulsification use over the course of 
the rotation time served to emphasize the residents’ progress. Future 
effort will provide individual reports that specify the areas needing 
attending assistance during procedures.
Commercial Relationships: Mira Shiloach, None; Marian Macsai, 
None; Paras Shah, None
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A preliminary study on crowdsourcing for intraoperative surgical 
skill assessment in capsulorhexis
Shameema Sikder1, Lauren Fang2, Avigyan Sinha2, Apurv Shekhar2, 
Austin Reiter2, Greg Hager2, Satyanarayana Vedula2. 
1Ophthalmology, Wilmer Eye Institute, BETHESDA, MD; 2Computer 
Science, Johns Hopkins University, Baltimore, MD.
Purpose: Crowdsourcing has been shown to efficiently yield 
accurate skill assessments in simulation and prostatectomy but its 
application to eye surgery has yet to be established. Our objective 
was to determine reliability and validity of intraoperative technical 
skill assessment by a collective of surgically untrained individuals 
(“crowd”) for capsulorhexis.
Methods: Faculty ophthalmologists served as experts and surgically 
untrained personnel served as the crowd. Experts and crowd, 
comprising six individuals each, viewed videos of capsulorhexis and 
responded to a survey that included questions from the capsulorhexis 
component within OSCAR and OSACSS, in addition to overall 
questions on circularity, overall performance, competence, and 
operating surgeon’s appointment status (faculty vs. trainee). We 
assessed reliability within groups using an intraclass correlation 
(ICC; 2,1) and limits of agreement (LA) between groups through a 
Bland-Altman analysis. We assessed validity of crowd ratings using 
correlation coefficients and accuracy.
Results: The ICC was fair to moderate for all questions. ICC for 
commencement of flap & follow-through in OSCAR was lower for 
the crowd than for experts but differences between groups did not 
appear to be statistically significant. LA were approximately one 
unit on a scale of 1-5 for all questions except for those from OSCAR 
(scale of 2-5). Crowd ratings were highly correlated with expert 
ratings for all questions (P <0.01). Accuracy of crowd assessment of 
competency was 0.75 and surgeon’s appointment status was 0.85.
Conclusions: Assessments of intraoperative skill during 
capsulorhexis by a crowd appeared to be interchangeable and highly 
correlated with expert ratings.
Commercial Relationships: Shameema Sikder, None; 
Lauren Fang, None; Avigyan Sinha, None; Apurv Shekhar, None; 
Austin Reiter, None; Greg Hager, None; Satyanarayana Vedula, 
None
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Learning curve of resident-performed phacoemulsification 
surgeries: Complications and outcomes
Bruna G. Ferreira, Hermano Lucio G. Filho, Iuri C. Silva, 
Alexandre Ricardo A. Martini, Matheus I. Vieira, Mathias V. Mélega, 
Monica Alves, Rodrigo P. Lira, Carlos Eduardo L. Arieta. 
Discipline of Ophtalmology, University of Campinas (UNICAMP), 
CAMPINAS, Brazil.
Purpose: This study aims to compare the outcomes of and incidence 
of complications in phacoemulsification surgeries performed by 
second-, third-, and fourth-year residents
Methods: A retrospective study considered 424 consecutive resident-
performed phacoemulsification surgeries from Jun - Nov 2016. The 
surgeries were performed by ophthalmology residents from the 
University of Campinas (UNICAMP) in Brazil, who were guided 
by a senior surgeon. The study included surgeries performed by 10 
second-year residents (R2 group), 9 third-year residents (R3 group), 
and 5 fourth-year residents (R4 group) and evaluated best-corrected 
visual acuity(BCVA) before surgery, intra- and postoperative 
complications, final BCVA(on the 30th postoperative day), and 

endothelial parameters based on specular microscopy and pachymetry 
results before surgery and on the 60th postoperative day
Results: There were 80 surgeries in the R2 group, 142 surgeries 
in the R3 group, and 202 surgeries in the R4 group. Mean age of 
R2 patients was 70.3 ±7.5 years old (range of 50 – 85 years), mean 
age of R3 patients was 66.9 ±9.2 years old (26 – 85 years); and 
mean age of R4 patients was 67.0 ±12.0 years old (26 – 91 years). 
Average BCVA before surgery was 0.26 ±0.18. A total of 50 intra-
operative complications occurred (11.79% of all surgeries): there 
were 17(21.25%) in the R2 group, 22(15.49%) in the R3 group, 
and 11(5.45%) in the R4 group. Complications included 31 cases 
of posterior capsule tears, 19 cases of vitreous loss, 2 cases of 
nuclear loss into the vitreous cavity, 6 cases of aphakia, 2 wound 
burns, 4 cases of zonular dialysis, 4 cases of Descemet’s membrane 
detachment, and 9 iris lesions. Long-term monitoring revealed no 
endophthalmitis and 2 cases of bullous keratopathy (1 in the R2 
group and 1 in the R3 group). Final BCVA exhibited statistically 
significant improvement (p=0.001). When preoperative specular 
microscopy results were compared to those of the 60th postoperative 
day, no statistical differences were found in most of parameters 
tested (p=0.28 in the case of endothelium density and p=0.30 for the 
percentage of hexagonal cells), with the exception of the coefficient 
of variation (p=0.03). Likewise, pachymetry results did not differ 
significantly(p=0.08)
Conclusions: Despite the learning curve, surgical 
phacoemulsification performed by surgeons in training resulted in 
low rates of complication and good visual outcomes
Commercial Relationships: Bruna G. Ferreira, None; 
Hermano Lucio G. Filho, None; Iuri C. Silva, None; 
Alexandre Ricardo A. Martini, None; Matheus I. Vieira, None; 
Mathias V. Mélega, None; Monica Alves, None; Rodrigo P. Lira, 
None; Carlos Eduardo L. Arieta, None
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Risk Factors for Complications in Cataract Surgeries Performed 
by Residents
Rebecca B. Bausell1, Bryan J. Winn2. 1Ophthalmology, University 
of Pennsylvania, Philadelphia, PA; 2Ophthalmology, Columbia 
University, New York, NY.
Purpose: Cataract surgery is a fundamental skill learned during 
ophthalmology residency however few studies have evaluated the 
outcomes of trainees’ surgeries. We performed a retrospective, 
observational, clinical study to identify risk factors associated with 
complications (posterior capsular tear (PCT) with and without 
vitreous loss) and poor postoperative visual outcomes (best corrected 
visual acuity (BCVA) < 20/40) occurring in resident performed 
cataract surgeries.
Methods: 845 cataract surgeries performed by ophthalmology 
residents as primary surgeons between January 1, 2011 and April 30, 
2014 were retrospectively reviewed from a large teaching hospital’s 
electronic medical records. Surgeries resulting in PCT with or 
without vitreous loss as well as those resulting in a BCVA <20/40 
were compared with respect to patient demographic variables, clinical 
characteristics, surgical procedures, ocular examination results 
including comorbidities, and resident surgical experience.
Results: PCT occurred in 8.6% of cases and 16.7% of surgeries 
resulted in a postoperative BCVA of <20/40. PCT was positively 
and independently associated with first quartile of residency training 
(p=.011). Residents experienced significantly more complications 
in their first quartile of cases when a topical block was employed 
(p<.001), when operating on patients with diabetic retinopathy 
(p=.032) or glaucoma (p=.016), on patients using an alpha 
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blocker (p=.014), and when operating on a cataract of moderate 
or dense grade (p<.001). Postoperative BCVA <20/40 was found 
to be independently related to dense cataract grade (p=.035) and 
the presence of several pre-existing ocular conditions including 
diabetic retinopathy (p<.001) and macular degeneration (p<.001). 
Interestingly, patients with a history of cataract surgery in the fellow 
eye were less likely to experience PCT (p=.014) and were more likely 
to experience a favorable visual outcome (p=.020).
Conclusions: This study found a strong association between resident 
surgical experience and surgical complications involving PCT 
after controlling for a number of risk factors and clinical variables. 
These findings suggest the possibility that some intraoperative 
complications may be prevented by assigning novice ophthalmology 
residents to operative cases with fewer known risk factors.
Commercial Relationships: Rebecca B. Bausell, None; 
Bryan J. Winn, None
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Specular Microscopy Changes After Phacoemulsification Surgery 
Performed by Ophthalmology Residents
Ricardo Moreno1, Alejandro Zermeno1, Flor D. Guzman1, 
Marisol Garzon1, Mara Barba2. 1Instituto de Oftalmología Conde 
de Valenciana, México, Mexico; 2Universidad Autonoma de 
Guadalajara, Mexico, Mexico.
Purpose: To describe the corneal endothelial cell characteristics and 
the risk factors for endothelial cell loss after phacoemulsification 
performed by residents in an ophthalmology Center in Mexico City.
Methods: We reviewed the clinical records of 112 eyes of 84 patients 
who underwent cataract surgery by an ophthalmology resident 
under the supervision of an experienced surgeon from March 2016 
through August 2016. The endothelial cell density (ECD), percentage 
of hexagonal cells, endothelial cell area (ECA), coefficient of 
variation (CV), and central corneal thickness (CCT) were measured 
preoperatively and 3 months after surgery with a noncontact specular 
microscope Nike CEM-530. The variables examined to assess the 
risk for corneal endothelial cell loss postoperatively were patient age, 
cataract grade (LOCS classification), phacoemulsification technique, 
anterior chamber depth (ACD), axial length, cumulative dissipated 
energy (CDE) and presence of diabetes mellitus.
Patients with complications during the surgical procedure were 
excluded.
Results: The mean age was 65 years and the average endothelial cell 
loss was 18.6%. Preoperative and postoperative specular microscopy 
showed changes in endothelial cell density 2300.1 cells/mm2 versus 
1872.2 cells/mm2 ; coefficient of variation, 29.5 % versus 35.7% ; 
percentage of hexagonality, 67.1% versus 64.6% ; and central corneal 
thickness, 535 μm versus 540 μm. CDE > 25 and nuclear LOCS 
>3.5 (either opalescence or color) were independent risk factors for 
endothelial cell loss. No statistically significant difference was found 
in the other variables.
Conclusions: The corneal endothelial cell loss is one of the main 
concerns of cataract surgery in the hands of an ophthalmologist in 
training. Choosing the appropiate patient can lead to good results and 
quick learning curve. Phacoemulsification cataract surgery was a safe 
technique in the hands of a supervised resident.
Commercial Relationships: Ricardo Moreno, None; 
Alejandro Zermeno, None; Flor D. Guzman, None; 
Marisol Garzon, None; Mara Barba, None
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Trends in surgical experience in cornea, glaucoma and retina 
subspecialty fellowship training from 2009 to 2016
Andrew Pouw, Alexander Nguyen, Ji Liu. Ophthalmology, Yale, NEW 
HAVEN, CT.
Purpose: To determine the trends of surgical experience in cornea, 
glaucoma, and retina subspecialty fellowship training from 2009 to 
2016.
Methods: Data from AUPO FCC Fellow Exit Survey Surgical 
Reports (2009 – 2016) and San Francisco Ophthalmology fellowship 
match statistics reports (2010-2015) were reviewed. The average 
number of cases performed by fellows in each subspecialty from 
2009 to 2016 were analyzed for trends.
Results: Fellowship programs and positions increased in all three 
subspecialities from 2009 to 2015, especially in the field of retina 
(+30%). In retina fellowship, the average number of cases of 
posterior vitrectomy increased by 21.8% (442.3 to 538.8). Scleral 
buckles decreased by 24.9% (88 to 66.1). Laser photocoagulations 
decreased by 12.1% (335 to 295). In cornea fellowship, penetrating 
keratoplasties decreased by 15.2% (49.9 to 42.3). Endothelial 
keratoplasties increased by 18.6% (46.3 to 54.9). Deep anterior 
lamellar keratoplasties increased by 37% (3 to 4.1). Keratectomies 
increased by 53% (8.7 to 13.3). Phakic intraocular lens implants 
increased by 118% (1.1 to 2.4). LASIK procedures decreased 
by 7.7% (61.3 to 56.6). In glaucoma fellowship, aqueous shunt 
placements increased by 58.8% (45.9 to 72.9). Anterior chamber to 
Schlemm’s canal shunts increased from 0 to 17.1. Trabeculectomies 
and Express shunts decreased by 11.1% (69.1 to 61.4). 
Trabeculoplasties increased by 40.1% (15.2 to 21.3). Uncomplicated 
cataract cases increased by 74.6% (66.1 to 115). Complicated 
cataract cases increased by 17.8% (25.8 to 30.4). Combined cataract 
and glaucoma procedures increased by 126% (17.1 to 38.7). 
Endocyclophotocoagulations increased by 53.1% (6.4 to 9.8).
Conclusions: Fellowships provide important additional surgical 
training after residency. With recent advances and the development 
of new techniques in each field, fellowship surgical case surveys in 
all three areas reflected changing practice patterns and the gradual 
incorporation of new treatments into training curriculums. For certain 
surgeries, long-term trends in fellowship training may also reflect the 
acceptance or rejection of some treatment options.
Commercial Relationships: Andrew Pouw, None; 
Alexander Nguyen, None; Ji Liu, None
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Development of a Concise Patient-Reported Outcome Measure 
for Cataract Surgery in South India
Charles Frank1, Josiah Smiley1, Hong-Gam Le1, Sanil Joseph2, 
Stephen Schilling3, 4, Brian Stagg1, 5, RD Ravindran6, Jonathan Trobe1, 
Joshua D. Stein1, 5, Haripriya Aravind6, Joshua R. Ehrlich1, 5. 
1Department of Ophthalmology and Visual Sciences, University of 
Michigan, Ann Arbor, MI; 2Lions Aravind Institute of Community 
Ophthalmology, Aravind Eye Care System, Madurai, India; 3Institute 
for Social Research, University of Michigan, Ann Arbor, MI; 
4Department of Physical Medicine and Rehabilitation, University of 
Michigan, Ann Arbor, MI; 5Center for Eye Policy and Innovation, 
University of Michigan, Ann Arbor, MI; 6Aravind Eye Care System, 
Madurai, India.
Purpose: Existing patient-reported outcome measures (PROMs) for 
cataract surgery are too long to be employed in a busy clinical setting 
or are not culturally relevant to patients in South India. Consequently, 
we prospectively surveyed patients in order to develop and test the 
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psychometric properties of a shortened version of the Indian Visual 
Functioning Questionnaire (IND-VFQ-SF) for patients undergoing 
cataract surgery in Tamil Nadu, India.
Methods: In Phase 1, using the full Rasch-modified IND-VFQ 
we prospectively surveyed patients undergoing cataract surgery 
preoperatively and 1 month postoperatively. We calculated the effect 
size of each of the 28 survey items (Cohen’s d) and correlations 
between item scores and preoperative visual acuity. An expert panel 
(AH, JDS, JRE) selected items from each subscale that were deemed 
relevant to patients with cataracts and that had: Cohen’s d >0.5; 
>35% of respondents affected; and correlation with vision in the 
better-seeing eye <-0.15. Selected items formed the IND-VFQ-SF. In 
Phase 2, the resulting IND-VFQ-SF was prospectively administered 
to a separate group of patients undergoing cataract surgery. 
Cronbach’s α and item-total correlations were calculated to evaluate 
the reliability of the IND-VFQ-SF. For both study phases patients 
were recruited in even proportions from Aravind’s private and charity 
hospitals.
Results: In Phase 1, 212 patients completed the full IND-VFQ 
questionnaire. Using predefined criteria and expert consensus, 12 
survey items were selected to comprise the IND-VFQ-SF; these items 
were related to mobility, activity limitation, psychosocial impact, 
and visual symptoms. In Phase 2, the 12-item survey was completed 
by an additional 225 patients before and after cataract surgery. The 
mean age of patients in Phase 2 was 60.4 ± 8.6 years; they were 
66.2% female; 36.4% had no formal schooling; 58.5% had a monthly 
income ≤ 5000 Rupees (US$73); and 53.9% underwent manual 
small-incision cataract surgery. Mean LogMAR visual acuity was 
0.48 preoperatively and 0.06 post-operatively. Cronbach’s α was 0.85 
and item-total correlations ranged from 0.47 to 0.74.
Conclusions: The IND-VFQ-SF we developed was found to have 
high internal consistency and its items had very good discriminating 
power. Thus, this instrument was found to be a reliable PROM to 
assess the success of cataract surgery in South India.
Commercial Relationships: Charles Frank; Josiah Smiley, None; 
Hong-Gam Le, None; Sanil Joseph, None; Stephen Schilling, 
None; Brian Stagg, None; RD Ravindran, None; Jonathan Trobe, 
None; Joshua D. Stein, None; Haripriya Aravind, None; 
Joshua R. Ehrlich, None
Support: Heed Ophthalmic Foundation, Kellogg Eye Center 
for International Ophthalmology, Research to Prevent Blindness 
“Physician Scientist” Award (JDS), W.K. Kellogg Foundation 
(JDS), University of Michigan Medical School Summer Biomedical 
Research Program (CRF)

Program Number: 775 Poster Board Number: B0614
Presentation Time: 1:30 PM–3:15 PM
Distribution of Posterior Corneal Astigmatism and Aberration 
before Cataract Surgery in Chinese Patients
Yating Tang, Yongxiang Jiang, Qinghe Jing, Dongjin Qian, Yi Lu. 
Ophthalmology, Eye and ENT Hospital of Fudan University, 
Shanghai, China.
Purpose: To study the prevalence of posterior corneal astigmatism 
(PCA) and aberration in Chinese eyes before cataract surgery.
Methods: We conducted a cross-sectional study in Eye and ENT 
Hospital of Fudan University, Shanghai. In all, we enrolled 1976 
eligible eyes of 1976 cataract patients. The astigmatism and 
aberrations of anterior and posterior cornea were measured by the 
rotating Scheimpflug System (Pentacam HR, Oculus). Cataract was 
diagnosed using slit-lamp examination.
Results: The mean age of patients were 61.82±13.67 years old. 
Mean PCA was 0.28±0.16 (range 0-1.0) D and 87.04% eyes had PCA 
values <0.5D. WTR astigmatism predominated the anterior cornea 

astigmatism (43.1%); while ATR astigmatism predominated posterior 
(85.4%) and total corneal astigmatism (47.2%). We found a shift 
tendency of WTR to ATR with aging in anterior corneal astigmatism, 
while PCA remains ATR. A significant positive correlation between 
the magnitude of anterior and posterior corneal astigmatism 
(r2=0.089, P<0.001), especially in WTR anterior cornea astigmatism 
eyes (r2=0.298, P<0.001). Compared with total corneal astigmatism, 
anterior corneal measurements overestimated WTR astigmatism by a 
mean of 0.24±0.13 (D), underestimated ATR astigmatism and oblique 
astigmatism in most eyes. Furthermore, anterior corneal aberrations 
measurements overestimated the total corneal aberration in most 
eyes.
Conclusions: 12.96% of eyes had PCA ≥0.5D. The posterior surface 
remained ATR astigmatism in most cases with aging. Neglecting 
the posterior cornea would result in overestimation in WTR anterior 
corneal eyes and underestimation in ATR and oblique anterior corneal 
eyes. Also, the posterior corneal aberration was also essential in 
clinics.

A. Distribution of anterior corneal astigmatism in each age group. B. 
Distribution of posterior corneal astigmatism in each age group. C. 
Distribution of total corneal astigmatism in each age group.(WTR: 
with the rule, ATR: against the rule).
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A and B. Positive linear correlations between ACA and PCA 
in all eyes and eyes with WTR ACA (r2=0.089,N=1976 and 
r2=0.298,N=852, respectively). C. Weak negative linear correlations 
between ACA and PCA in eyes with ATR ACA (r2=0.014,N=719). 
D. Weak positive linear correlations between ACA and PCA in eyes 
with oblique ACA (r2=0.074,N=405) (ACA, PCA and TCA: anterior, 
posterior and total corneal astigmatism, WTR and ATR: with and 
against the rule).
Commercial Relationships: Yating Tang; Yongxiang Jiang, None; 
Qinghe Jing, None; Dongjin Qian, None; Yi Lu, None
Support: NSFC 81300745, NSFC81670835 and NSFC81600719.

Program Number: 776 Poster Board Number: B0615
Presentation Time: 1:30 PM–3:15 PM
Post Cataract Surgery Complications and its Contribution to 
Visual Impairment/Blindness: The Brazilian Amazon Region Eye 
Survey (BARES)
Sung E. Watanabe1, Marcia Higashi1, Marcela Cypel1, 
Arthur G. Fernandes1, Adriana Berezovsky1, Marcos Jacob Cohen2, 1, 
Joao M. Furtado3, 1, Paulo Henrique Morales1, Cristina C. Cunha4, 1, 
Jacob Moyses Cohen2, 5, Nivea Nunes Cavascan1, Paula Sacai1, 
Galton Carvalho Vasconcelos6, 1, Sergio Munoz7, Rubens Belfort1, 
Solange R. Salomao1. 1Departamento de Oftalmologia e Ciências 
Visuais, Universidade Federal de São Paulo, Sao Paulo, Brazil; 
2Divisao de Oftalmologia do Departamento de Cirurgia, Faculdade 
de Medicina da Universidade Federal do Amazonas, Manaus, Brazil; 
3Depto de Oftalmologia, Otorrinolaringologia e Cirurgia de Cabeca 
e Pescoco, Faculdade de Medicina de Ribeirao Preto, Ribeirao Preto, 
Brazil; 4Residência Médica em Oftalmologia, Faculdade de Medicina 
da Universidade Federal do Pará, Belem, Brazil; 5Instituto de Olhos 
de Manaus, Manaus, Brazil; 6Departamento de Oftalmologia, 
Universidade Federal de Minas Gerais, Belo Horizonte, Brazil; 
7Salud Publica, Universidad de La Frontera, Temuco, Chile.
Purpose: To investigate cataract surgical complications and its 
contribution to visual outcomes in older adults from rural and urban 
areas of Parintins City, Brazilian Amazon Region.
Methods: BARES is a population-based study using cluster 
random sampling to identify individuals ≥ 45 years of age. Eligible 
individuals were invited to an ophthalmic exam and those who 
had previous cataract surgery were queried about year and place 
of surgery. The surgical technique and complications were noted. 
The contribution of surgical complications on visual impairment 
(best-corrected visual acuity - BCVA <20/32 to ≥20/200) or 
blindness (BCVA <20/200) was studied. The association of surgical 

complications with surgical technique and socio-demographic 
variables was assessed by multiple logistic regression.
Results: A total of 2384 eligible persons were enumerated, 2041 
(85.6%) were examined. Previous cataract surgery was found in 173 
(8.5%) participants (270 eyes), 97 subjects with bilateral and 76 with 
unilateral surgery. The mean age at cataract surgery was 67.8±0.93 
years. The most frequent surgical technique was phacoemulsification 
(63.3%), followed by extra-capsular extraction (32.2%), intra-
capsular extraction (2.6%), and others (1.9%). Surgical complications 
were detected in 142 (52.6%) eyes including posterior capsule 
opacification (29.6%), posterior capsule rupture (16.3%), intraocular 
lens (IOL) dislocation (6.7%) and corneal decompensation (6.3%). 
Surgical complications contributed to visual impairment in 19 
(13.4%) eyes and blindness in 17 eyes (12.0%). Posterior capsule 
rupture (12/19 eyes – 63.2%) and corneal decompensation (10/17 
eyes – 58.8%) were the most frequent complication leading, 
respectively, to visual impairment and blindness. Phacoemulsification 
technique was found to be significantly less associated to surgical 
complications [OR=0.35; 95% CI: 0.16-0.76; p=0.011].
Conclusions: Cataract surgical complications were detected in 
more than half of previously operated eyes in this population. The 
most common complications contributing to post-operative visual 
impairment and blindness were posterior capsule rupture and corneal 
decompensation. These findings reinforce the need to monitor 
cataract surgery quality in areas with limited access to healthcare to 
improve visual outcomes.
Commercial Relationships: Sung E. Watanabe, 
None; Marcia Higashi, None; Marcela Cypel, None; 
Arthur G. Fernandes, None; Adriana Berezovsky, None; 
Marcos Jacob Cohen, None; Joao M. Furtado, None; Paulo 
Henrique Morales, None; Cristina C. Cunha, None; Jacob 
Moyses Cohen, None; Nivea Nunes Cavascan, None; Paula Sacai, 
None; Galton Carvalho Vasconcelos, None; Sergio Munoz, None; 
Rubens Belfort, None; Solange R. Salomao, None
Support: Conselho Nacional de Desenvolvimento Científico 
e Tecnológico – CNPq, Brasília, Brasil, Programa Ciência 
sem Fronteiras (Grant # 402120/2012-4 to SRS, SM and JMF; 
Research Scholarships to SRS and RBJ); Fundação de Amparo 
à Pesquisa do Estado de São Paulo, FAPESP, São Paulo, Brasil 
(Grant # 2013/16397-7 to SRS); Sight First Program – Lions Club 
International Foundation (Grant # 1758 to SRS).
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Impact of cataract surgery on pre-frailty and frailty among older 
patients from a specialized hospital in Mexico City
Enrique O. Graue-Hernandez1, Jesus Arrieta-Camacho4, 
Roberto Castrejon-Perez5, Aida Jimenez-Corona2, 3. 1Cornea/
Enfermedades Externas, Instituto de Oftalmologia Conde de 
Valenciana, Mexico City, Mexico; 2Epidemiologia Ocular y Salud 
Visual, Instituto de Oftalmologia Conde de Valenciana, Mexico City, 
Mexico; 3Direccion general de Epidemiologia, Secreatria de Salud, 
Mexico City, Mexico; 4Segmento Anterior, Instituto de Oftalmologia 
Conde de Valenciana, Mexico City, Mexico; 5Epidemiologia, Instituto 
Nacional de Geriatria, Mexico City, Mexico.
Purpose: Frailty is a highly prevalent geriatric syndrome associated 
with morbidity, risk of falls, disability, hospitalization, and mortality. 
The aim of this study was to evaluate the impact of cataract surgery 
on pre-frailty and frailty among patients 50 years and older.
Methods: A longitudinal study was conducted comprising 185 
patients 50 years and older with clinically significant cataract who 
were evaluated before and one month apart from the cataract surgery. 
Patients had a complete ophthalmic examination. A standardized 
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questionnaire screening for frailty was applied; it included five 
components: weakness, slowness, fatigue, low physical activity, 
and weight loss. Pre-frailty was defined as presence of 1 to 2 
components; frailty as presence of ≥3 components. The Hospital 
Anxiety and Depression Scale (HADS) questionnaire was also used, 
which identifies anxiety and depression symptoms. All analyses were 
performed with Stata 14.
Results: Of 185 patients (120 women and 65 men; mean age 71.7 
years [s.d. 10]; visual acuity worse than 20/200), 110 were pre-frail 
and 16 were frail. Overall prevalence of frailty and pre-frailty was 
8.65% (95%CI 5.3-13.7) and 59.5% (95%CI 52.2-66.4), respectively. 
Prevalence of frailty was higher in women than in men (13% and 0%, 
respectively); in patients with anxiety than in those without (30% 
and 6.1%, respectively); and in patients with depression than in those 
without (23.8% and 6.7%, respectively). Prevalence of pre-frailty 
was higher in patients with anxiety than in those without (65.0% and 
58.8%, respectively). One month after cataract surgery, 68.8% of 
those with frailty before surgery reversed to a status of pre-frailty and 
6.4% remained frail; 20.9% of those with pre-frailty before surgery 
reversed to a non-frail status, 72.2% remained with pre-frailty, and 
6.4% progressed to frailty. Finally, the likelihood of reversal of pre-
frailty (38%) and frailty (31%) was higher in those without signs of 
anxiety/depression compare with patients who these conditions.
Conclusions: Cataract surgery had a high impact on reversal of pre-
frailty and frailty in a short follow-up of older patients. Psychological 
conditions, such as anxiety and depression, were associated 
with lower reversal of pre-frailty and frailty. A multidisciplinary 
management of these patients should thus be implemented.
Commercial Relationships: Enrique O. Graue-Hernandez, None; 
Jesus Arrieta-Camacho, None; Roberto Castrejon-Perez, None; 
Aida Jimenez-Corona, None
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Barriers to cataract surgery in Hungary: a population based 
survey
Gabor Laszlo Sandor1, Dorottya Szabo1, Gabor Toth1, Iren Szalai1, 
Regina Lukacs1, 2, Anita Pek1, 3, Georgina Toth1, Andras Papp1, 
Zoltan Zsolt Nagy1, Hans Limburg4, Janos Nemeth1. 1Department 
of Ophthalmology, Semmelweis University, Budapest, Hungary; 
2Flor Ferenc Hospital, Kistarcsa, Hungary; 3Petz Aladar Hospital, 
Gyor, Hungary; 4International Centre for Eye health, London, United 
Kingdom.
Purpose: To evaluate the barriers to cataract surgery in the 
population aged 50 years and older in Hungary.
Methods: A Rapid Assessment of Avoidable Blindness (RAAB) 
survey was conducted in Hungary in 2015. A sample size of 3675 
was calculated using the standard RAAB software. 105 clusters of 
35 people 50 years of age or older were selected through probability 
proportionate to size sampling. Within clusters, households were 
selected using compact segment sampling. Visual acuity was 
measured with a Snellen tumbling E-chart without and with pinhole, 
prior to the examination by an ophthalmologist. The participants were 
examined using a direct and an indirect ophthalmoscope. All of the 
patients whose unilateral best corrected visual acuity was <6/60 due 
to cataract were asked why they had not had cataract surgery.
Results: 64 people (22 males and 42 females) with unilateral 
BCVA<6/60 due to cataract had not been operated. There was no 
statistically significant difference in age (male: 74±11 years, female: 
77±10 years, p=0.2548, t-test). Barriers were quite similar for males 
and for females (p=0.8605, Chi-square test). ‘Need not felt’ was the 
most common barrier (59.4%), followed by ‘Other comorbidity’ 
(17.2%), ‘Fear to surgery’ (14.1%), ‘On a waiting list’ (7.8%) and 

‘Unaware of availability’ (1,6%). ‘Cost’ and ‘Cannot access the 
treatment’ were no factor at all (both 0%). The most of people, who 
felt no need to have a surgery recognised his or her visual impairment 
at first time during the examination, when the “better eye” was 
covered.
Conclusions: According to our opinion the regularly performed self-
checking may be useful to recognise the presence or progression of 
visual impairment, therefore may reduce the number of non-operated 
cataract in Hungary. Furthermore the relative high proportion of ’Fear 
to surgery’ assumes that the medical information should be more 
trustworthy.
Commercial Relationships: Gabor Laszlo Sandor; 
Dorottya Szabo, None; Gabor Toth, None; Iren Szalai, None; 
Regina Lukacs, None; Anita Pek, None; Georgina Toth, None; 
Andras Papp, None; Zoltan Zsolt Nagy, None; Hans Limburg, 
None; Janos Nemeth, None
Support: HARVO Chapter Affiliate Travel Grant, SightFirst 
Research Grant (grant number: SF 1825/UND) from Lions Clubs 
International Foundation, Oak Brook, Illinois, USA.
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Outcome of cataract surgery in children after bone marrow 
transplantation
Ariel Chen1, Kimberly G. Yen1, 2. 1Baylor College of Medicine, 
Houston, TX; 2Texas Children’s Hospital, Houston, TX.
Purpose: Pediatric cataracts are known to develop in patients who 
have received bone marrow transplantation (BMT) and pre-treatment 
conditioning such as total body irradiation (TBI). We present the 
outcome of cataract surgery in children who have undergone BMT.
Methods: Retrospective chart study involving 15 patients (28 eyes) 
with a history of BMT who had cataract extraction between 2002 
and 2012. Outcome measures include change in visual acuity and 
complications.
Results: Of the 15 patients, 7 (47%) had acute lymphoid leukemia, 
3 (20%) had acute myeloid leukemia, 2 (13%) had myelodysplastic 
syndrome, 1 (7%) had Fanconi anemia, 1 (7%) had juvenile 
myelomonocytic leukemia, and 1 (7%) had adrenoleukodystrophy. 
All patients received BMT and conditioning chemotherapy at a mean 
age of 47.2 ± 19.2 months. Six patients (40%) were female and 9 
(60%) were male. Twelve (43%) patients received TBI and 3 (14%) 
received cranial irradiation in addition to TBI; one (4%) received 
only cranial irradiation. Eight (53%) patients developed graft versus 
host disease treated with prednisone and immunomodulators. Mean 
age of cataract surgery was 109.3 ± 27.1 months; mean follow-up 
was 55.9 ± 45.1 months. All cataracts were posterior subcapsular 
subtype. Mean visual acuity improved from 0.7 ± 0.4 logMAR pre-op 
to 0.3 ± 0.5 logMAR at last visit, p < 0.001. 23/28 eyes (80%) had 
cataract extraction with intraocular lens placement; 5/28 (20%) of 
the eyes had cataract extraction with primary posterior capsulotomy 
and anterior vitrectomy (PC/AVx). 23/23 of the eyes that did not 
have primary PC/AVx developed PCO; 21 of the 23 eyes (91%) were 
noted to have posterior capsular opacification (PCO) intraoperatively 
with inability to completely polish the capsule. 19 (80%) of these 
were visually significant and 16 of these eyes received YAG laser 
treatment a mean of 13.4 ± 31.4 months after cataract surgery. Of 
the remaining visually significant PCO, one belonged to a deceased 
patient and the other two were lost to follow-up. None of the primary 
PC/AVx eyes developed PCO.
Conclusions: Children with history of BMT have a predisposition 
of developing posterior subcapsular cataracts. Need for YAG laser 
or treatment for PCO is high in this population due to the type of 
cataracts they develop. The incidence of postoperative PCO treatment 
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is significantly reduced in patients who have primary posterior 
capsulotomy and anterior vitrectomy.
Commercial Relationships: Ariel Chen, None; Kimberly G. Yen, 
None
Support: Supported in part by an unrestricted grant from Research to 
Prevent Blindness
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Epidemiology of pseudoexfoliation syndrome in a Guatemalan 
population – 2-year follow-up
Jennifer L. Barger, Edmund Tsui, Kevin C. Chen, Ilyse Haberman, 
Jordan Lee, Lisa Park. Ophthalmology, New York University School 
of Medicine, New York, NY.
Purpose: Pseudoexfoliation (PXF) syndrome is known to be 
associated with glaucoma, zonular weakness, reduced pupil dilation, 
and cataract progression. This retrospective study presents two-year 
follow-up of a Guatemalan population undergoing cataract surgery.
Methods: 279 eyes of 259 patients who underwent cataract surgery at 
Hospital de la Familia in Guatemala in 2014 and 2015 were reviewed 
retrospectively. Eyes necessitating combined glaucoma filtration 
procedures and traumatic subluxed lenses were excluded. Records 
were reviewed for presence of PXF material, pre-operative visual 
acuity, cataract density, intraocular pressure (IOP), cataract extraction 
technique, intraocular lens (IOL) placement site, and surgical 
complications. Fisher exact test and chi-square test were used for 
categorical variables, and two-tailed T test was used for continuous 
variables. Statistical significance was defined as p ≤ 0.05.
Results: 233 eyes (83%) had vision worse than 20/200 
preoperatively. Phacoemulsification and extracapsular extraction 
were performed in 60 eyes (22%) and 219 eyes (78%), respectively. 
The most common complications were elevated IOP (>30 mmHg) on 
post-operative day 1 (19%), poor intraoperative pupil dilation (13%), 
zonular abnormalities (10%), vitreous loss (10%), posterior capsular 
tear (8%), incomplete cortex removal (8%), and iris trauma (5%). 
Other complications included post-operative hyphema (3%), dropped 
nucleus (3%), suprachoroidal hemorrhage (0.3%), and retrobulbar 
hemorrhage (0.3%).
41 eyes (15%) had documented PXF preoperatively. Eyes with 
PXF were more likely to result in poor dilation (p = 0.004), zonular 
abnormalities (p < 0.001), and vitreous loss (p = 0.04). The location 
of IOL placement in eyes with PXF was significantly different (p = 
0.003), specifically that more anterior chamber intraocular lenses 
were placed in eyes with PXF (p < 0.001). Eyes with PXF also were 
more likely to have elevated post-operative IOP (p = 0.09), however 
this did not reach statistical significance.
Conclusions: This study confirms our previously reported incidence 
of PXF in this Central American population of 15%. PXF is 
associated with increased likelihood of intraoperative and post-
operative complications from cataract surgery. Detailed preoperative 
exam and preparation are warranted to anticipate such complications.
Commercial Relationships: Jennifer L. Barger; Edmund Tsui, 
None; Kevin C. Chen, None; Ilyse Haberman, None; Jordan Lee, 
None; Lisa Park, None
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Factors influencing anterior chamber depth in pseudophakic eyes
youngju An, Eun-Kyoung Kang, Choun-Ki Joo. Department of 
Ophthalmology and Visual Science, The Catholic University of 
Korea School of Medicine, Seoul, Korea (the Republic of).
Purpose: Postoperative anterior chamber depth (ACD) is an 
important factor for predicting refractive outcome. There is 

controversy regarding the factors that affect postoperative ACD. This 
study aimed to determine the relationship between postoperative 
ACD and preoperative factors.
Methods: Seventy-three eyes undergoing cataract surgery were 
retrospectively evaluated. Axial length (AL), central corneal 
thickness (CCT), ACD, lens thickness (LT), white-to-white (WTW) 
distance, and mean keratometry readings (Km) were measured 
preoperatively and at least 2 months postoperatively by swept-source 
optical coherence tomography (Argos; Movu, Inc.). Anterior cortical 
(ACT), nuclear (NT), and posterior cortical (PCT) thicknesses were 
measured using the embedded software. Postoperative changes were 
evaluated for significance by a t-test. Simple and multiple regression 
analyses of postoperative ACD as a function of AL, CCT, ACD, LT, 
WTW, and Km were performed. We also evaluated the relationship of 
postoperative ACD with ACD + ACT, ACD + ACT + NT, and ACD + 
LT (corneal epithelium to anterior and posterior nuclear surfaces and 
posterior cortical surface, respectively).
Results: Pre and postoperative AL, ACD, LT, WTW, and Km 
differed significantly. Simple regression analysis revealed significant 
correlations between postoperative ACD and AL, preoperative ACD, 
LT, and WTW (β = 0.098, 0.613, 0.266, and 0.280, respectively; 
p < 0.001, all). Multiple regression analysis revealed significant 
correlations between postoperative ACD and preoperative ACD  
(β = 0.739; p < 0.001) and LT (β = 0.400; p = 0.003). Pearson’s 
correlation analysis revealed significant correlations between 
postoperative ACD and ACD + ACT, ACD + ACT + NT, and ACD + 
LT (R = 0.711, 0.641, and 0.618, respectively; p < 0.001).
Conclusions: Postoperative ACD is associated with preoperative 
ACD and LT. Evaluation of these two parameters will help predict 
postoperative ACD more accurately.

Commercial Relationships: youngju An, None; Eun-
Kyoung Kang, None; Choun-Ki Joo, None
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Changes in refractive error between one week and one month 
after cataract surgery
Theresa M. Long1, Molly McFadden3, Crystal Checketts2, 
Mark Mifflin2, Amy Lin2. 1Ophthalmology, University of Missouri 
School of Medicine, Columbia, MO; 2Ophthalmology, University of 
Utah - John A. Moran Eye Center, Salt Lake City, UT; 3Department 
of Internal Medicine, Division of Epidemiology, University of Utah, 
Salt Lake City, UT.
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Purpose: An accurate postoperative refraction is the main goal of 
cataract surgery. We performed a chart review to identify factors 
associated with changes in refraction in the first month after surgery.
Methods: A retrospective chart review identified 205 patients (249 
eyes) who underwent surgery at the Moran Eye Center in Salt 
Lake City, UT by two surgeons from 3/1/15-6/30/16. 44 underwent 
sequential bilateral surgery. Age, sex, presence of dry eye, biometry 
data, intended target refraction (iTR), intraocular lens (IOL) model, 
use of limbal relaxing incisions (LRIs) and manifest refraction (MRx) 
at one week (W1) and one month (M1) were recorded. One-piece 
acrylic monofocal IOLs by Alcon and Abbott Medical Optics were 
included. Eyes with other visually significant pathology, surgical 
complications, visual acuity of 20/40 or worse and lost to follow-up 
outside the specified date ranges were excluded.
For statistical analysis two groups were formed: eyes that achieved 
within 0.25D spherical equivalent (SE) from the iTR vs. eyes >0.25D 
from the iTR. Two comparisons were considered: M1 SE to iTR 
and W1 to M1 SE. Univariate tests for differences between the two 
groups were performed using a chi-square test. Multivariable logistic 
regression were performed on the outcome of >0.25D absolute 
deviation (AD) for each of the three comparisons. Covariates in the 
multivariable models were age, sex, anterior chamber depth, axial 
length, dry eyes, LRIs and the mean of corneal curvature K1 and K2 
(Kmean).
Results: Based on the chi-square test, there were significantly more 
eyes with a M1 MRx >0.25D SE from the iTR that had a toric IOL 
(14%) than in the <0.25D group (4.8%) p=0.023. In the multivariable 
logistic regression analysis for each of the comparisons to predict AD 
>0.25D from the iTR, Kmean was a marginally significant predictor 
(Odds ratio [OR]:1.19, 95% CI:1-1.43, p=0.055) for M1 SE to the 
iTR. LRIs were a significant predictor (OR:2.04, 95% CI:1.01-4.12, 
p=0.047) for W1 to M1 SE.
Conclusions: Patients who received toric IOLs were more likely to 
have a MRx at M1 that was >0.25D SE from the iTR. Patients who 
received LRIs or had steeper corneal curvature were more likely to 
have a MRx >0.25D SE from the iTR from W1 to M1 and from the 
iTR to M1, respectively. Analysis predicting the accuracy of the 2nd 
eye based on the accuracy of the 1st eye are forthcoming.
Commercial Relationships: Theresa M. Long, None; 
Molly McFadden, None; Crystal Checketts, None; Mark Mifflin, 
None; Amy Lin, Eyegate Pharmaceuticals (C)
Support: Supported in part by an Unrestricted Grant from Research 
to Prevent Blindness, Inc., New York, NY, to the Department of 
Ophthalmology & Visual Sciences, University of Utah.
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Visual outcomes of femtosecond laser-assisted cataract 
surgery(FLACS) treating high myopia cataract
kaikai qiu1, 2. 1Ophthalmology, Tianming Ophthalmology and 
Optometry clinic, Kunming, China; 2Ophthalmology Department, 
Hospital of University of Science and Technology of China, Hefei, 
China.
Purpose: Femtosecond laser-assisted cataract surgery (FLACS) is 
precise and safe but seldom reported with the high myopia cataract. 
We performed a retrospective, observational clinical study to identify 
the changes in the visual acuity (uncorrected distance visual acuity, 
UDVA), corrected distance visual acuity (CDVA), potential visual 
acuity (PVA), refractive errors, eye axis length, cornea curvature 
and astigmatism of those high myopia cataract before and after the 
FLACS.
Methods: We compared the UDVA of 1 month post-surgery and 
the CDVA within 1 month pre-surgery; And PVA (only before the 

surgery) was compared to the UDVA post-surgery and CDVA pre-
surgery, respectively. Visual acuity records were all transferred into 
logMAR visual acuity records for comparison. Spherical equivalence 
(SE) and total astigmatism of the refractive error, axial length (AL), 
average central cornea power and cornea astigmatism of total 31 
eyes(total 24 patients, 14 female) with cataract and high myopia(axis 
length ≥ 25.98mm) were all analyzed 1 month post-surgery and those 
pre-surgery using LenSx (Alcon, U.S.A) completing all FLACS of 
laser capsulotomy, lens fragmentation, clear cornea incision; Only 
2 cases accepted and completed the peripheral cornea relaxation 
incision(PCRI) for the cornea astigmatism correction. Using statistics 
software SPSS 17.0 to do all the data student paired t-test,P <0.05 
was considered significant difference.
Results: UDVA of post-PLACS was significantly better compared 
to CDVA of pre-FLACS(n=31, t=3.553, P<0.0001); UDVA of 
post-FLACS was also much better than the PVA pre-FLACS(n=20, 
t=5.987, P <0.0001); PVA was comparable better than the CDVA 
pre-FLACS (n=20, t=3.553, P=0.002); Refractive error(SE2) post-
FLACS was significantly reduced compared to those (SE1) pre-
FLACS (n=9, t=-10.649, P<0.0001); Axis length was found a little 
bit shorten post-surgery compared to the pre-surgery but was not 
significant difference (n=24, t=1.544, P =0.136); Total astigmatism, 
cornea astigmatism, and average cornea curvature had neither 
significant difference (P>0.05). And none big complication happened 
of all cases.
Conclusions: High myopia cataract is eligible to encourage to do the 
FLACS, which will improve the UCVA, reduce refractive error with 
safer and better outcomes without much eye axis and cornea changes.
Commercial Relationships: kaikai qiu
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Refractive changes after capsulotomy with YAG laser
MAYRA NEVES DE MELO CARNEIRO1, Glenda G. Pacheco1, 
Pedro Henrique D. Abreu1, Joao J. Nassaralla2. 1RESIDENCIA, 
INSTITUTO DE OLHOS DE GOIANIA, GOIANIA, Brazil; 2Retina 
and Vitreous, Instituto de Olhos de Goiania, Goiania, Brazil.
Purpose: Study of refractive changes after capsulotomy with YAG 
laser in facectomized patients.
Methods: A retrospective, quantitative study was carried out by 
analyzing the medical records of a reference ophthalmologic hospital 
in Goiás. Data from the pre and post YAG laser refractive index data 
were collected from 67 eyes of 66 patients analyzed in the period 
from May to November 2016.
Results: We studied 67 eyes of 66 patients, both 29 (43,9 %) 
men and 37 (56%) women, and 32 (47,7%) underwent myopia 
after the capsulotomy procedure with YAG laser and 25 (37.3%) 
hypermetropization and 10 (14.9%) maintained the refraction. The 
difference in refraction was found by the arithmetic mean of the 
spherical equivalent for the precapsulotomy procedure of -28.85D 
and post-capsulotomy of -31.75 D, giving a difference of -2.9 D.
Conclusions: It was concluded with this study that the use of 
posterior capsulotomy with YAG laser post facectomy caused 
changes in the refraction of the patients studied, presenting myopia 
with greater frequency in the results. With these data, we observed 
the need for other future studies with a large number of eyes to prove 
what happened in this study.
Commercial Relationships: MAYRA NEVES DE MELO 
CARNEIRO, None; Glenda G. Pacheco, None; Pedro 
Henrique D. Abreu, None; Joao J. Nassaralla, None
Clinical Trial: NCT02647411
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Toxic Anterior Segment Syndrome in a tertiary Australian 
Healthcare Institution
Chris H. Lim1, Nathan Wong1, 2, Ching H. Ng1, 2, Andrew Symons1. 
1Ophthalmology, Royal Melbourne Hospital, Melbourne, VIC, 
Australia; 2Royal Victorian Eye and Ear Hospital, Melbourne, TAS, 
Australia.
Purpose: To report the clinical course and outcome of eyes affected 
by toxic anterior segment syndrome (TASS) in an Australian tertiary 
hospital, and discuss measures undertaken to minimise risk of further 
occurrences.
Methods: This was a retrospective case series with records of all 
eyes matching TASS case definition following cataract surgery 
from November 2011 to October 2012 included. Clinical features of 
presentation, treatment measures, and visual outcomes were recorded. 
The course of investigations and changes to cataract surgery flow at 
the hospital were described.
Results: 11 cases of TASS following cataract surgery were identified 
within a 12-month period. All eyes demonstrated features of TASS 
within 24 hours of surgery; specifically, diffuse corneal oedema and 
significant anterior chamber fibrin or hypopyon. Anterior chamber 
and vitreous tap was performed in 6 eyes, with no organism identified 
or grown from any sample. Visual acuity in all eyes improved 
post-operatively compared with pre-operative acuity. Changes to 
cataract surgery practices included replacement of instruments with 
disposable equivalents, modified sterilization methods with no lag 
time to re-sterilisation, and staff education. Following one isolated 
case after implemented changes, no further cases were seen.
Conclusions: This is the first published case series of TASS in 
an Australian tertiary care setting. Outbreaks of TASS require a 
multifaceted, multidisciplinary approach to identifying potential 
causative factors and implementing protocols to address these factors 
appropriately.
Commercial Relationships: Chris H. Lim, None; Nathan Wong, 
None; Ching H. Ng, None; Andrew Symons, None
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PEDIG Lensectomy Registry: Rates of Amblyopia Treatment, 
Glaucoma and Other Complications One Year after Surgery
Michael X. Repka1, Trevano W. Dean1, Raymond Kraker1, 
David K. Wallace3, Erick D. Bothun2, Erin D. Stahl4, 
Scott R. Lambert5, David G. Morrison6. 1Jaeb Center for Health 
Research, Tampa, FL; 2Mayo Clinic, Rochester, MN; 3Duke Eye 
Center, Durham, NC; 4Children’s Mercy Hospitals and Clinics, 
Kansas City, MO; 5Stanford University, Palo Alto, CA; 6Vanderbile 
Eye Center, Nashville, TN.
Purpose: There are limited data on outcomes following childhood 
cataract surgery. We conducted a prospective registry study collecting 
treatments and complications in the first year following lensectomy.
Methods: Children underwent lensectomy from birth to <13 years 
of age in at least one eye with follow-up between 6 and 18 months. 
We determined the rates of postoperative amblyopia treatment, 
new glaucoma or glaucoma suspect diagnoses, additional same eye 
surgery and other complications.
Results: 1169 eyes of 911 children underwent lensectomy; 42% 
were bilateral. 676 (58% of eyes) had an IOL implanted. Amblyopia 
treatment was prescribed for 427 (47%) patients: 38 (23%) of 165 
children with binocular aphakia, 162 (83%) of 195 with monocular 
aphakia, 35 (16%) of 214 with binocular pseudophakia and 192 
(57%) of 337 with monocular pseudophakia. The mean age at time 

of lensectomy of children treated for amblyopia was 3.6 years 
(median=2.3; range=0.2 to 13.5).
Glaucoma or glaucoma suspect was diagnosed in 64 (6%) of 1097 
eyes that had no preoperative diagnosis of glaucoma. Retinal 
detachment occurred in 8 eyes (<1%) and endophthalmitis in one 
eye (<1%). Additional ocular surgery was performed in 196 eyes 
(17%). Surgery was performed to clear the visual axis in 140 eyes 
(12%); a laser capsulotomy in 80 (57%) and membranectomy and/or 
vitrectomy in 62 (44%). Glaucoma surgery was performed in 27 eyes 
(2%). Twenty-eight (3%) children underwent strabismus surgery.
Conclusions: The most common postoperative intervention 
after refractive correction was amblyopia treatment. The rate of 
complications (glaucoma, retinal detachment, endophthalmitis) one 
year following pediatric lensectomy was low. Additional surgery 
was performed in about 1 in 6 eyes, most often a laser capsulotomy. 
Continued follow-up of this cohort is planned through 5 years after 
surgery.
Commercial Relationships: Michael X. Repka, None; 
Trevano W. Dean, None; Raymond Kraker, None; 
David K. Wallace, None; Erick D. Bothun, None; Erin D. Stahl, 
None; Scott R. Lambert, None; David G. Morrison, None
Support: EY011751, EY023198, and EY018810
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Assessment of intra and postoperative complications of cataract 
surgery in glaucoma suspects
Emily A. Gross1, 2, Durga S. Borkar1, 2, Nicole Koulisis2, Tavé van 
Zyl1, 2, Sherleen Chen1, 2, Matthew Gardiner1, 2, Sheila Borboli-
Gerogiannis1, 2, Stacey Brauner1, 2, Ann-Marie Lobo1, 2, 
Zhonghui Luo1, 2, Carolyn Kloek1, 2. 1Ophthalmology, Harvard Medical 
School, Brookline, MA; 2Massachusetts Eye and Ear Infirmary, 
Boston, MA.
Purpose: Glaucomatous eyes have increased risk of complications 
associated with cataract surgery. We performed a retrospective, 
observational clinical study to assess whether similar intra and 
postoperative complications are observed in glaucoma suspects.
Methods: Cases of cataract extraction by phacoemulsification 
performed by surgeons on the Comprehensive Ophthalmology 
Service at an academic practice in Boston, MA between 1/1/14-
12/31/14 were reviewed. Perioperative information was collected. 
Glaucoma suspects were identified and monitored for intraoperative 
complications and postoperative complications at day 1 (POD1), 
week 1 (POW1), and month 1 (POM1) exams. Relative risks of 
complications were calculated in glaucoma suspects versus non-
glaucoma and non-glaucoma suspect control cases.
Results: 950 cataract cases were reviewed. 9 patients with planned 
combined cataract extraction and pars plana vitrectomy were 
excluded. Of 941 remaining cases, 166 were glaucoma suspects in 
the operative eye, with 732 controls. Patients ranged from 44-97 
years old with 109 (65.7%) women. The most common reason 
for inclusion as a glaucoma suspect was increased cup to disc 
(C/D) ratio or asymmetry in 94 patients (56.6%). 34 (20.5%) had 
ocular hypertension (OHTN) without C/D changes, 12 (35.3%) 
of whom were on drops to control intraocular pressure (IOP). 19 
(11.4%) had narrow angles, and 15 (9.0%) had other pathology (e.g. 
pigment dispersion, visual field defects). Glaucoma suspects had no 
increased relative risk of anterior or posterior capsular rents, anterior 
vitrectomy, or sulcus lens placement during surgery, compared 
to controls. At POD1, 52 glaucoma suspect patients (31.3%) had 
elevated IOP, including 35 with no history of OHTN. At this visit, 
glaucoma suspects trended toward increased risk of change in 
steroid drop regimen or addition of IOP drops, however these did not 
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reach statistical significance (RR=1.37, p=0.38; RR=1.32, p=0.31, 
respectively). There was no increased risk of change in steroid or 
NSAID drops regimen at POW1, or retinal detachment or macular 
edema at POM1.
Conclusions: These results suggest that unlike glaucoma patients, 
glaucoma suspects undergoing routine cataract surgery do not have 
increased risk of intraoperative complications. Our results do suggest 
a propensity for postoperative IOP elevation among glaucoma 
suspects, with a timeline that cannot be explained by corticosteroid 
responsiveness.
Commercial Relationships: Emily A. Gross, None; 
Durga S. Borkar, None; Nicole Koulisis, None; Tavé van 
Zyl, None; Sherleen Chen, None; Matthew Gardiner, None; 
Sheila Borboli-Gerogiannis, None; Stacey Brauner, None;  
Ann-Marie Lobo, None; Zhonghui Luo, None; Carolyn Kloek, 
None
Support: American Society of Cataract and Refractive Surgeons 
Research Grant
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Glycated hemoglobin levels and risk of clinically significant 
macular edema after cataract surgery in veterans: results from 
the Veterans Affairs (VA) Ophthalmic Surgery Outcomes Data 
(OSOD) Project
Michael M. Lin1, 3, Abhishek R. Payal1, 3, Donna Siracuse-Lee1, 2, 
Tulay Cakiner-Egilmez1, Amy Chomsky4, 5, David Vollman6, 7, 
Elizabeth Baze8, 9, Mary G. Lawrence10, Mary K. Daly1, 2. 
1Ophthalmology Department, Veterans Affairs Boston Healthcare 
System, Jamaica Plain, MA; 2Department of Ophthalmology, 
Boston University School of Medicine, Boston, MA; 3Department 
of Ophthalmology, Harvard Medical School, Boston, MA; 4Veterans 
Affairs Tennessee Valley Healthcare System Center, Nashville, 
TN; 5Vanderbilt Eye Insitute, Vanderbilt University Medical 
School, Nashville, TN; 6Ophthalmology Department, St. Louis 
Veterans Affairs Medical Center, St. Louis, MO; 7Department of 
Ophthalmology and Visual Sciences, Washington University School 
of Medicine, St. Louis, MO; 8Michael E. DeBakey Veterans Affairs 
Medical Center, Houston, TX; 9Cullen Eye Institute, Baylor College 
of Medicine, Houston, TX; 10Department of Defense/Veterans Affairs 
Vision Center of Excellence, Bethesda, MD.
Purpose: Risk of clinically significant macular edema (CSME, 
thickening of macular area) at various glycated hemoglobin 
(HgbA1c) levels is an important yet underreported aspect of cataract 
surgery and its management. We explored the association of elevated 
HgbA1c levels and risk of diabetic CSME after cataract surgery in 
veterans.
Methods: Retrospective analysis of a de-identified database of 4923 
cataract surgery cases in the VA OSOD Project. We included cases 
which had data on HgbA1c and occurrence of postoperative diabetic 
CSME. Logistic regression modeling was used to calculate odds 
ratios (OR) for risk of CSME at increasing intervals in diabetic range. 
Odds ratio for CSME in those with HgbA1c ≥ 6.5% compared to 
<6.5% were calculated after adjusting for age, operating time, history 
of diabetes, hypertension, history of smoking, and perioperative 
complications.
Results: Of 4923 cases, 2003 had HgbA1c data available. Mean 
HgbA1c level was 7.34% (range 4.4%-17.5%, SD 1.6, median 7%). 
HgbA1c levels ≥ 7.0 were all statistically significantly associated 
with increased OR for development of CSME, and magnitude of OR 
for development of CSME increased with increasing HgbA1c levels: 
for HgbA1c 6.5-6.9 (n=364) [OR 0.6, 95%CI 0.03-5.2, p=0.66]; 
HgbA1c 7-7.9 (n=543) [OR 5.5, 95%CI 1.73-24.53, p=0.003]; 

HgbA1c 8-8.9 (n=239) [OR 6.8, 95%CI 1.78-33.94, p=0.005]; 
HgbA1c 9-9.9 (n=126) [OR 6.8, 95%CI 1.21-44.67, p=0.03]; and 
HgbA1c ≥ 10 (n=127) [OR 21.3, 95% CI 5.29-126.12, p<0.0001].
Adjusted OR for CSME in those with HgbA1c ≥ 6.5% compared 
to <6.5% was 4.75 (95% CI 1.57-21.06, p=0.004), adjusted for age, 
operating time, history of diabetes, hypertension, history of smoking, 
and perioperative complications.
Of 47 CSME cases in our cohort, 2 (4.3%) cases of CSME were 
seen at normal HgbA1c levels (4.4%-5.7%), 1 (2.1%) was seen at 
prediabetes level (5.7%-6.4%), and 44 (93.6%) had HgbA1c levels in 
diabetic range (≥6.5%).
Of the 47 cases of CSME, 3 (6.4%) had posterior capsular rupture 
during the procedure. There was no significant difference in 
occurrence of CSME among veterans who suffered a posterior 
capsular tear and those who did not (p=0.47).
Conclusions: Risk of diagnosis of CSME after cataract surgery 
increases significantly with increase in preoperative HgbA1c levels.
Commercial Relationships: Michael M. Lin, None; 
Abhishek R. Payal, None; Donna Siracuse-Lee, None; 
Tulay Cakiner-Egilmez, None; Amy Chomsky, None; 
David Vollman, None; Elizabeth Baze, None; Mary G. Lawrence, 
None; Mary K. Daly, None
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Characterizing posterior capsule rupture during cataract surgery 
in eyes with prior intravitreal injection
Zaid Shalchi, Robin Hamilton. Medical Retina Service, Moorfields 
Eye Hospital, London, United Kingdom.
Purpose: Several independent study groups, including our own, 
have recently shown increased posterior capsule rupture (PCR) rates 
during cataract surgery in eyes with prior intravitreal injections. The 
cause for this increased risk has not been established. This study’s 
aim was to investigate the nature of PCR in these cases.
Methods: We used the Moorfields Patient Administrative System 
(PAS) and OpenEyes electronic databases to identify all cataract 
surgery procedure undertaken in the Medical Retina service between 
1 April 2013 and 31 August 2016. Procedures complicated by PCR 
were identified and note was made of prior occurrence of intravitreal 
injection. The operation note for each case was scrutinized, as well as 
the post-operative course. Each PCR in an injected eye was linked to 
2 PCR cases in non-injected eyes that acted as age- and sex-matched 
controls. Early PCR was defined as occurring before completion of 
phacoemulsification nucleus removal, with late PCR after this step.
Results: In total, 63,147 cataract surgery procedures were undertaken 
over the study period, of which 5,711 (9.07%) were in the Medical 
Retina service. PCR occurred in 97 (1.70%) of these cases, of which 
11 had prior intravitreal injection. The surgery was performed by a 
consultant (attending) surgeon in 4 (36%) of 11 injected eyes and 9 
(41%) of 22 non-injected eyes (Chi-square=0.063, p=0.80). In the 
injected group, early PCR occurred in 6 (75%) of 8 cases where this 
information was available. In control cases, early PCR occurred in 11 
(61%) of 18 procedures (Chi-square=0.472, p=0.49). Post-operative 
vitrectomy and nucleus fragmentation was needed in 2 of 11 (18%) 
injected eyes and 2 of 22 (9%) non-injected eyes (Chi-square=0.266, 
p=0.61). In both groups, 9% of eyes developed post-operative 
rhegmatogenous retinal detachment.
Conclusions: PCR occurs both early and late during cataract surgery 
in injected and non-injected eyes and the timing of this complication 
is not related to prior intravitreal injection.
Commercial Relationships: Zaid Shalchi, None; Robin Hamilton, 
Novartis (C), Ellex (R), Bayer (C), Novartis (R), Bayer (R), Novartis 
(F), Ellex (C), Allergan (R), Bayer (F), Allergan (C)
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ASSESSING THE PREVALENCE OF ABNORMAL TEAR 
TESTING IN CATARACT SURGERY PATIENTS USING TWO 
POINT-OF-CARE DIAGNOSTIC TESTS
Owen J. Drinkwater, Ashley R. Brissette, Christopher E. Starr. Weill 
Cornell Medicine, New York, NY.
Purpose: Ocular surface disease (OSD) can significantly impact 
pre-operative measurements for cataract surgery. The purpose of this 
study is to assess the prevalence of abnormal tear testing in pre-
operative cataract surgery patients (pts) using two common point-
of-care (POC) diagnostic tests and to assess the correlation between 
patient symptoms and objective test results.
Methods: A prospective observational study of 34 consecutive 
pre-operative cataract surgery pts was conducted. Pts with visually 
significant cataract were included for study at their pre-operative 
appointment. They were administered 2 questionnaires: the Ocular 
Surface Disease Index (OSDI) and the Symptom Assessment in 
Dry Eye (SANDE) questionnaire. All pts then underwent tear 
osmolarity (osm) testing (TearLabTM) and matrix metalloproteinase-9 
(MMP-9) testing (InflammaDryTM) regardless of symptomatology 
and before the instillation of any drops or other testing. Primary 
outcome measures included tear film osm, tear MMP-9 level, and 
questionnaire scores.
Results: Average age was 70.1 ± 7.7 years, and 59% of pts were 
female. At least 1 abnormal tear test was present in 76% of pts, 
while 35% of pts were abnormal for both tear tests. 15% of pts 
had abnormal tear osm (≥308 mOsm/L or inter-eye difference ≥8 
mOsm/L) but were negative for MMP-9. An abnormal MMP-9 
with normal osm was found in 26% of pts, and in 24% of pts both 
tests were normal. OSDI and SANDE symptom scores were well 
correlated (r=0.56, p<0.001). However, there was no significant 
association between OSDI scores (severe symptoms >33) and 
abnormal tear osm (p=0.42) or MMP-9 (p=0.63). SANDE scores 
(severe symptoms >50) also showed no significant association with 
osm (p=0.22) or MMP-9 levels (p=0.24). Mean OSDI and SANDE 
scores were similar between the subgroup of pts with 2 abnormal tear 
tests (37.48 ± 26.51 and 34.35 ± 31.63) and the subgroup that tested 
normal for both tear tests (34.75 ± 24.92 and 35.65 ± 30.63).
Conclusions: There is a high prevalence of OSD in pts who present 
for cataract surgery as measured by POC diagnostic tear tests. Signs 
and symptoms of OSD are often poorly correlated; this study shows 
a similarly poor correlation, suggesting symptomatology alone may 
miss affected pts. POC testing may be more useful in identifying 
early or asymptomatic OSD in pre-operative cataract surgery pts.
Commercial Relationships: Owen J. Drinkwater, None; 
Ashley R. Brissette, None; Christopher E. Starr, RPS Diagnostics 
Inc. (C), TearLab Inc. (C)
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Long-term outcome of cataract surgery for highly myopic 
patients with traction maculopathy
lei cai, Jin Yang, Yi Lu. Department of Ophthalmology, Eye & ENT 
Hospital of Fudan University, Shanghai, China.
Purpose: To evaluate the long-term effect of cataract surgery on 
highly myopic patients with macular traction maculopathy (MTM) 
and the risk factors associated with MTM progression.
Methods: Highly myopic eyes with MTM including epiretinal 
membrane traction and retinoschisis without macular hole or 
retinal detachment, who underwent phacoemulsification surgery, 
were included. The optical coherence tomography (OCT) and 
microperimetry examinations were taken on subjects preoperatively 

and postoperatively to assess the status of retinopathy. The best 
corrected visual acuity (BCVA) and macular sensitivity (MS) were 
recorded at every visit.
Results: Within the 184 subjects, both the BCVA and MS were 
improved significantly after cataract surgery throughout the follow-up 
period. The OCT examination showed no progression of retinopathy 
in all subjects at 6 months postoperatively. At 3 years postoperatively, 
only 7.1% of subjects experienced progression in MTM. Moreover, 
the long axial length, negative posterior vitreous detachment 
and positive schisis in fovea may serve as risk factors for MTM 
progression.
Conclusions: In general, the cataract surgery significantly improves 
the visual acuity and macular sensitivity of patients with MTM. 
Cataract surgery per se is not a risk factor for MTM progression, 
especially in eyes with complete posterior vitreous detachment. 
However, longer axial length and more extensive macular 
retinoschisis predispose the patients to MTM progression.
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Support: International Science and Technology Cooperation 
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Three-month outcomes of intraocular surgery in survivors of 
Ebola virus disease
Rachel Bishop1, Kirsten Tawse4, Robert Dolo2, Allen O. Eghrari3. 
1Consult service NEI NIH, Bethesda, MD; 2New Sight Eye Center, 
Monrovia, Liberia; 3Wilmer Eye Institute, Baltimore, MD; 4Front 
Range Eye Physicians, Longmont, CO.
Purpose: Survivors of Ebola virus disease (EVD) frequently 
experience ophthalmic sequelae, in some cases requiring surgical 
intervention. Surgical outcomes in this cohort are important to 
investigate because of the risk of viral persistence and recurrent 
uveitis. We describe three-month outcomes of the first cases of 
known anterior segment surgery in Ebola survivors in Liberia.
Methods: Ophthalmic history and examination data were collected 
from Ebola survivors who presented to the PREVAIL III eye clinic in 
Monrovia, Liberia. Participants were specifically asked about surgical 
history at each visit. Visual acuity, intraocular pressure, and severity 
of inflammation, if present, were documented on standard data forms. 

Optical coherence tomography (OCT) was conducted of the anterior 
segment, optic nerve and macula with the Zeiss Cirrus 5000 spectral 
domain OCT device.
Results: To date, three-month follow-up data is available for three 
surgeries among two survivors. The first, a 26-year-old male with 
known zonular dehiscence, underwent cataract surgery followed by 
YAG vitreolysis. Intraocular inflammation reduced from 2+ anterior 
chamber cell at one week to quiet at 3 months with taper of topical 
dexamethasone 1%. There was no macular thickening on OCT. The 
second, a 23-year-old male, underwent laser peripheral iridotomy 
for iris bombe in the setting of inflammatory pupillary membrane 
and posterior synechiae. Following a one-month taper of topical 
prednisolone acetate 1%, at 3 months he had a quiet eye, intraocular 
pressure of 8mmHg, and patent peripheral iridotomy by OCT.
Conclusions: In these two cases of intraocular surgery in Ebola 
survivors in Liberia, inflammation resolved with topical steroids, and 
without worsening of the disease course. Public health ramifications 
and further surgical outcomes will be discussed.
Commercial Relationships: Rachel Bishop; Kirsten Tawse, None; 
Robert Dolo, None; Allen O. Eghrari, None
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Assessing the impact of adjuvant methods in cataract surgery 
based on 3x3 crossover experiment
Suvin Choi1, Sung-Kun Chung2, Sang-Gue Park3, Hyung-Hwan Lee1, 
Lorne Bellan4. 1Chung-Ang University, Seoul, Korea (the Republic 
of); 2Ophthalmology, College of Medicine, The Catholic University 
of Korea, Seoul, Korea (the Republic of); 3Applied Statistics, Chung-
Ang University, Seoul, Korea (the Republic of); 4Ophthalmology, 
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Purpose: The aim was to examine the impact of music effect 
compared to other type of adjuvant methods by performing cold-
pressor task (CPT) using 3x3 crossover design on naïve normal 
subjects. This is a follow-up study for validating music effect of 
reducing pain in cataract surgery.
Methods: 50 subjects of sample size was calculated with 5% 
significance level and 80% power. In order to control the variability, 
subjects were randomly assigned to Group 1 (control (C), news 
(N), music (M)), Group 2 (M, C, N), and Group 3 (N, M, C) in 3x3 
crossover design and measured pain intensity (PI), and pain tolerance 
(PT) as responses. The subjects were also surveyed anxiety sensitivity 
inventory (ASI), pain anxiety symptom scale (PASS) and CPT for 
analyzing the causal relationship of pain responses and anxiety levels.
Results: Statistical analysis was performed with SAS v 9.4. Subjects 
average age was 25.7 (SD=±2.9, Range= 20~34) of which 48% were 
male and 52% female. Average PT for C, N, M were 14.87, 16.33, 
20.45 secs and PI were 6.7, 6.64, 5.89 respectively. Result of F-test 
showing the difference in average PT and PI among 3 groups was 
significant (p=0.0001, p=0.012 respectively). Bonferoni post hoc 
confirmed that M-treatment was most effective compared to C or N 
on PT, PI (p<0.0001, p=0.0023 respectively). The hypothesis that PT 
would be longer under M-treatment on groups with higher ASI and 
PASS was partially confirmed (p=0.38 and p=0.027, respectively). 
However, the hypothesis that PI would be lower under M on group 
with higher ASI or PASS was not supported (p=0.45 and p=0.245, 
respectively).
Conclusions: It was confirmed that music has the most positive 
impact on PT and PI compared to other adjuvant methods in 
3-treatment, 3-period, 3-sequence crossover design. In addition, the 
importance of taking into account anxiety sensitivity and symptoms 
was shown as individuals’ pain coping ability affects responses to 
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pain. This result can be used in cataract surgery procedures which are 
accompanied by pain.
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