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Quantitative evaluation of diabetic retinopathy using optical 
coherence tomography angiography
Yasuki Ito, Shoko Taira, Takeshi Iwase, Norie Nonobe, 
Shunsuke Yasuda, Hiroko Terasaki. Ophthalmology, Nagoya Univ 
Graduate School of Medicine, Nagoya, Japan.
Purpose: Optical coherence tomography (OCT) angiography is an 
emerging technique that delineates retinal vasculature non-invasively. 
Image processing software to analyze these images quantitatively was 
developed recently. The purpose of this study is to evaluate diabetic 
retinopathy (DR) using OCT angiography in a quantitative way.
Methods: Medical records of 222 eyes of 152 patients (average 
age: 58.8 ±11.4 years) were retrospectively reviewed. They 
were 22 normal eyes, 54 eyes of no DR (NDR), 33 eyes of mild 
nonproliferative DR (MDR), 51 eyes of moderate or severe 
nonproliferative DR (NPDR), and 62 eyes of proliferative retinopathy 
(PDR). Images of OCT angiography (Cirrus HD-OCT 5000 
AngioPlex, 3x3 mm scans) were analyzed using a prototype software 
with 3 kinds of indices, i.e. vessel area density (AD), vessel skeleton 
density (SD) and vessel diameter index (VDI) were obtained. These 
parameters of the superficial and the deep layer were compared 
between the groups.
Results: In the analysis of the superficial layer, average AD (%) of 
normal eyes, NDR, MDR, NPDR, and PDR were 41.5, 41.2, 40.7, 
39.6, and 39.1, average SD (mm/mm2) were 22.4, 22.3, 21.4, 20.9, 
and 20.1, and average VDI were 1.86, 1.85, 1.90, 1.90, and 1.95, 
respectively. In the analysis of the deep layer, average AD of normal 
eyes, NDR, MDR, NPDR, and PDR were 33.3, 32.3, 31.4, 25.1, and 
24.8, average SD were 17.4, 16.9, 16.4, 12.7, and 12.6, and average 
VDI were 1.92, 1.91, 1.93, 1.99, and 1.98, respectively. Both AD and 
SD of MDR, NPDR and PDR were significantly smaller than normal 
eyes in the superficial layer. Both AD and SD of NPDR and PDR 
were significantly smaller than normal eyes in the deep layer. VDI of 
NPDR and PDR were significantly larger than normal eyes in both 
superficial and deep layer.
Conclusions: Decrease of retinal capillary density and dilation of 
retinal capillaries could be detected using 3 kinds of parameters, 
which therefore may be useful to evaluate DR quantitatively.
Commercial Relationships: Yasuki Ito, None; Shoko Taira, None; 
Takeshi Iwase, None; Norie Nonobe, None; Shunsuke Yasuda, 
None; Hiroko Terasaki, None
Support: This work was supported in part by JSPS KAKENHI Grant 
Number (16K11265).
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Accelerated Anti-VEGF Dosing for Treatment Resistant Macular 
Edema in Patients with Diabetic Macular Edema
Yonwook J. Kim, Tara Bryant, Archana Seethala Thangappan, 
Manju Subramanian. Ophthalmology, Boston University School of 
Medicine, Boston, MA.
Purpose: Diabetic macular edema (DME) is the thickening of the 
retina due to disruption in the blood-retina barrier that leads to an 
increase in vascular permeability. While anti-VEGF injections have 
been demonstrated to be an effective treatment for DME, there 
remains a population of patients who show little improvement 

despite consecutive monthly injections. Although such population 
may benefit from more frequent injections, there is no study in 
the literature that explores the outcome of increasing the injection 
frequency. The objective of this study is to examine the clinical 
outcomes of accelerated anti-VEGF injections for patients with DME 
who have previously failed the monthly treatments.
Methods: We performed a retrospective chart review of patients who 
received bimonthly anti-VEGF injections for DME at the Boston 
Medical Center between January 1, 2015 and September 15, 2016. 
The subjects were screened using the CPT code for intravitreal 
injection and dates of injections. Age, sex, ocular comorbidities, 
indication for injection, site of injection, injected medication, and 
dates of injection were recorded for each patient. Outcome measures 
included central foveal thickness and best corrected visual acuity 
at the start of bimonthly treatments and at the end of accelerated 
treatments.
Results: Total of 10 eyes in 8 patients were identified to have 
received bimonthly intravitreal anti-VEGF injections for DME with 
an average age of 64.7 (range: 53 - 75). All patients had failed the 
traditional monthly injection therapy previously. All patients received 
and average of 10.9 (range: 2 - 21) injections that were alternated 
between bevacizumab and aflibercept. The average central foveal 
thickness was 480.1 microns (range: 305 - 713) before treatment 
and 421.7 microns (range 237 - 732) after treatment. Six eyes had a 
decrease in central foveal thickness by at least 20 microns while four 
showed no improvement. Four eyes showed improvement in best 
corrected visual acuity while six worsened or had no improvement. 
There was no reported complication.
Conclusions: Accelerated anti-VEGF treatment regiment may 
improve visual acuity and reduce central foveal thickness in some 
patients with DME that failed monthly therapy. Further investigation 
is needed to fully explore the efficacy, risks, and benefits of 
increasing the frequency of anti-VEGF injections in patients who do 
not respond to monthly therapy.
Commercial Relationships: Yonwook J. Kim; Tara Bryant, None; 
Archana Seethala Thangappan, None; Manju Subramanian, 
None
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Quantification of VEGF in peripheral blood as a marker of 
activity in diabetic retinopathy
Ulises de Dios Cuadras1, Brenda Yazmin Juarez Dominguez1, Carlos 
Rafael Vargas Riaño1, Juan M. Jimenez-Sierra1,  
Luis F Hernandez-Zimbron2, Oscar Vivanco Rojas1. 1Asociación para 
Evitar la Ceguera en México “Hospital Dr.Luis Sánchez Bulnes” 
IAP, Mexico, Mexico; 2Universidad Nacional Autónoma de Mexico, 
Mexico, Mexico.
Purpose: Diabetic retinopathy (DR) is one of the main causes of 
blindness worldwide. There are several therapeutic options for this 
condition, but there is a large group of patients that are not treated 
until they reach the latest stages of the disease.
The vascular endothelial growth factor (VEGF) has been related 
with diabetic retinopathy and the purpose of this prospective, 
observational descriptive clinical study is to correlate the serum 
levels of VEGF as a risk factor for progression of diabetic 
retinopathy.
Methods: We recruited 90 patients classified as follows: 30 patients 
without diabetes, 30 patients without active progression of DR and 
30 patients with active progression of DR. This classification was 
corroborated by biomicroscopy or fluorescein angiography in  
selected cases.
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We quantified VEGF levels by western blot test in serum samples of 
each patient.
Results: We could demonstrate that higher levels of serum VEGF 
were found on patients with active progression of diabetic retinopathy 
with statistical significance compared to the group of DR without 
progression (p 0.001) a.d the group without diabetes (p 0.002).
Conclusions: Serum VEGF quantification could be used as a marker 
to predict which patients are in higher risk of progression of diabetic 
retinopathy. Therefor it could be a useful instrument to determine 
which patients should be treated on earlier stages of the disease, with 
the intention of avoiding complications of DR and improve their 
outcome.
Commercial Relationships: Ulises de Dios Cuadras, None; Brenda 
Yazmin Juarez Dominguez, None; Carlos Rafael Vargas Riaño, 
None; Juan M. Jimenez-Sierra, None;  
Luis F Hernandez-Zimbron, None; Oscar Vivanco Rojas, None
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Diabetes impairs central macular function and structure
Katherine A. Joltikov, Vinicius M. de Castro, Jose R. Davila, 
Rohit Anand, Sami Khan, Neil Farbman, Thomas W. Gardner. 
University of Michigan, Ann Arbor, MI.
Purpose: Diabetes progressively impairs visual function with 
increasing severity of retinopathy. Therefore, this study examined 
the relationship of impaired retinal function with OCT-defined retinal 
structure.
Methods: Fifty subjects with diabetes (24 without diabetic 
retinopathy [DR], 26 with nonproliferative diabetic retinopathy 
[NPDR]) and 18 healthy controls were tested with a comprehensive 
exam including refraction, e-ETDRS visual acuity, and fundus 
photography. Macular function was assessed with frequency doubling 
perimetry (FDP) (Carl Zeiss Meditec) using the 10-2 algorithm, and 
the quick contrast sensitivity function (qCSF) method (Adaptive 
Sensory Technology) over a range of spatial frequencies. Macular 
thickness was determined in the 3mm diameter around the fovea 
using Spectralis HRA+OCT software. The inner retina was defined as 
between the inner and outer limiting membranes, and the outer retina 
was defined as between the outer limiting membrane and the RPE. 
Statistical analysis was performed using Student’s t-test, ANOVA and 
Pearson’s Correlation.
Results: e-ETDRS acuity was significantly decreased in subjects 
with NPDR (83.9 ± 7.2 letters) and no DR (87.1 ± 7.3 letters) 
compared to controls (91.2 ± 2.6 letters) (p = 0.002). Mean absolute 
threshold sensitivities in the 10° of the FDP was reduced in subjects 
with NPDR (27.7 ± 3.5 dB) relative to subjects with no DR (31.0 
± 2.5 dB) and controls (31.8 ± 1.4 dB) (p < 0.0001). Area Under 
the Log Contrast Sensitivity Function (AULCSF) was reduced in 
subjects with NPDR (1.23 ± 0.3) and no DR (1.38 ± 0.3) relative to 
controls (1.60 ± 0.1) (p < 0.0001). There was no difference in mean 
total, inner and outer retinal thickness between groups. However, in 
the NPDR group, FDP thresholds were positively correlated with the 
total retinal thickness (p = 0.042) and the inner retinal thickness  
(p = 0.039), while AULCSF and e-ETDRS acuity both correlated 
with the outer retinal thickness (p = 0.014 and p = 0.015 
respectively).
Conclusions: Central macular function is reduced in patients with 
diabetes, especially those with NPDR. A thinner macular structure 
is related to the retinal dysfunction in those patients. These findings 
provide insight into the pathophysiology of visual impairment due to 
diabetes.
Commercial Relationships: Katherine A. Joltikov, None; 
Vinicius M. de Castro, None; Jose R. Davila, None; 

Rohit Anand, None; Sami Khan, None; Neil Farbman, None; 
Thomas W. Gardner, None
Support: Research to Prevent Blindness, Taubman Institute, 
EY20852
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Real world evaluation of safety, compliance and retinopathy 
progression of the Noctura 400 Sleep Mask, a novel therapy for 
diabetic retinopathy
Jia Yu Ng1, Esther Ting1, A Fisher2, Sophie Ridsdale2, Luke Barclay2, 
Daniela Collins1. 1Ophthalmology, James Cook University Hospital, 
Gateshead, United Kingdom; 2Polyphotonix, Durham, United 
Kingdom.
Purpose: Noctura 400 is a new, non-invasive, commercially available 
therapy for diabetic retinopathy. It uses organic light emitting 
diodes (OLEDs) and is designed to prevent dark adaptation during a 
patient’s sleep to reduce outer retina hypoxia and the rate of diabetic 
retinopathy progression. This study evaluates the safety, compliance 
and retinopathy progression in a community setting in the UK
Methods: Retrospective clinical notes review of patients who 
initiated Noctura 400 eye mask treatment between October 2014 
and March 2015. Data from patients using the self- funded Noctura 
400 eye mask were retrieved from the company log and diabetic eye 
screening records, with patient’s approval. 15 patients on Noctura 
400 eye mask with at least one year follow up were recruited and 
consented for participation.
Demographic data, HBA1C level, duration of follow up, best 
corrected visual acuity (BCVA) in EDTRS letters, diabetic 
retinopathy grading at baseline, month 8 & month 16 were collected. 
Compliance of mask wear in this study was derived from actual mask 
usage data recorded by the device.
Results: 86% patients had Type 1 Diabetes and 14% with Type 2 
diabetes. The mean age for the cohort was 56 +/- 11. Duration of 
follow up was 18 +/- 2 months.
Baseline BCVA in the study cohort was 74 +/- 18 in right eye (OD) 
and 67 +/- 28 in the left eye (OS). BCVA at month 8 and month 
16 following initiation of OLED eye mask were 77 +/- 15 (OD) 
61 +/- 27 (OS) and 72 +/- 19 (OD) 68 +/- 24 (OS) respectively. 
No significant safety signal was identified. Retinopathy grading 
at baseline ranged from no retinopathy (R0M0) to stable treated 
retinopathy (R3sM1P1) and remained stable during the study period.
The average duration from initiation of mask usage to study end 
point was 653 +/- 87 days. During the study period the mean nightly 
duration of mask use was 5 hours 11 minuets (+/- 1 hour 7 minutes), 
65% of the 8 hour maximum nightly illumination provided by  
the mask.
Conclusions: This is the first report on real world evaluation of 
the Noctura 400 sleep mask therapy for diabetic retinopathy. In 
this group, it demonstrates good compliance and no progression of 
retinopathy during the study period. However, there is a possibility 
of response bias as the patients in a self-funded pilot may be more 
motivated than those in general population.
Commercial Relationships: Jia Yu Ng; Esther Ting, None; 
A Fisher, Polyphotonix (E); Sophie Ridsdale, Polyphotonix (E); 
Luke Barclay, Polyphotonix (E); Daniela Collins, None
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Inner retinal layer and choroidal thickness in patients with type 1 
diabetes mellitus with and without retinopathy
Marc Carbonell Puig1, Xavier Valldeperas1, Nuria Alonso1, 
Esmeralda Castelblanco1, Alicia Traveset2, Carmen Jurjo2, 
Dídac Mauricio1. 1Ophthalmology, Hospital Universitari Germans 
Trias i Pujol, Barcelona, Spain; 2Hospital Universitari Arnau de 
Vilanova, Lleida, Spain.
Purpose: To evaluate changes in retinal nerve fiber layer (RNFL), 
ganglion cell/inner plexiform layer (GC/IPL) and choroidal thickness 
(CT) in type 1 diabetic patients using enhanced-depth imaging 
spectral-domain optical coherence tomography (EDI-OCT).
Methods: Patients with type 1 diabetes mellitus and no macular 
edema were recruited for this cross-sectional study. Exclusion criteria 
included refractive error ≥5.00 diopters and/or other retinal diseases, 
as well as history of previous cardiovascular events or chronic 
kidney disease. All patients underwent a complete ophthalmologic 
examination, including automatic segmentation of the retinal layers 
using EDI-OCT (Cirrus 4000. Zeiss) and manual measurement of 
the CT using the software’s caliper tool, at three different points: 
subfoveal, 1000µm nasal and temporal from the subfoveal line.
Results: 514 eyes of 257 patients were included in the study. Mean 
age was 45±11 years, 54.1% were female, mean diabetes duration 
was 20.3±10.8 and mean HbA1c was 7.4±1.0. No signs of diabetic 
retinopathy (DR) were observed in 54.9% of the patients, and the rest 
were classified into mild DR (62.1%), moderate DR (12.5%), severe 
DR (13.4%) and proliferative DR (7.3%). Patients with DR were 
older (p=0.001) and had previous cataract surgery more frequently 
(p=0.001). Patients with proliferative DR showed thicker RNFL 
(Figure 1), but these differences were only statistically significant 
in the temporal subfield (p=0.020). GCL/IPL thickness significantly 
decreased with the worsening of the DR severity. Similarly, CT is 
inversely correlated to DR worsening, except for the proliferative 
stage when choroid is thicker than in patients without DR (Figure 2).
Conclusions: Large controversy exists in the literature, and 
contradictory results have been published, regarding the role of the 
choroid in the pathophysiology of DR and macular edema. We report 
a decrease in CT with increasing severity of DR, but a significant 
increase in proliferative DR patients. This could be explained by 
the overexpression of VEGF in proliferative eyes with subsequent 
choroidal vasodilation and increased blood flow and thickness of this 
layer. Our study also shows a significant thinning of the GCL/IPL in 
eyes with more severe DR, suggesting a potential neurodegenerative 
damage of the retina even in early stages of DR.

Commercial Relationships: Marc Carbonell Puig; 
Xavier Valldeperas, None; Nuria Alonso, None; 
Esmeralda Castelblanco, None; Alicia Traveset, None; 
Carmen Jurjo, None; Dídac Mauricio, None
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Microaneurysm (MA) Wall Characteristics on Adaptive Optics 
Scanning Laser Ophthalmoscopy (AOSLO) are Related to MA 
Perfusion Status and Local Neural Retina Changes over Time
Omar Abu-Qamar1, 3, Yang Lu1, Scott R. Peterson1, 
Konstantina Sampani1, Gary L. Yau1, Charles Cai5, Ward Fickweiler1, 
Paolo Silva1, 2, Lloyd P. Aiello1, 4, Jennifer K. Sun1, 4. 1Beetham Eye 
Institute, Joslin Diabetes Center, Boston, MA; 2Philippine Eye 
Research Institute, University of the Philippines, Manila, Philippines; 
3Master of Medical Sciences In Clinical Investigation, Harvard 
Medical School, Boston, MA; 4Department of Ophthalmology, 
Harvard Medical School, Boston, MA; 5Biomedical Engineering, 
Columbia University, New York, NY.
Purpose: To assess whether MA wall deformability (WD) and 
hyperreflectivity (WH) on AOSLO are associated with changes in 
MA perfusion and disorganization of the retinal inner layers (DRIL).
Methods: AOSLO imaging, 200° color fundus photography, and 
spectral domain optical coherence tomography (SD OCT) were 
performed in diabetic subjects. Fluorescein angiography (FA) was 
obtained in a subset and leakage assessed. MA AOSLO images were 
acquired, registered to SDOCT images and graded for WD and WH. 
OCT images were graded for DRIL within 500µm of MAs. Analyses 
adjusted for correlations between MAs from the same eye and 
repeated observations from the same MA.
Results: A total of 437 MAs (97 eyes, 57 subjects) were imaged. 
Mean±SD age was 44±12 yrs, DM duration 23±10 yrs, 39% female. 
DR severity was nonproliferative DR (70%) and PDR (30%). DME 
severity was none (71%), non-central involved (14%) and center-
involved (14%). Follow-up imaging (1-4 and >5 times) was obtained 
for 147 and 19 MAs, respectively. Baseline analyses adjusting for 
prior anti-VEGF therapy showed WD was associated with smaller 
MAs (p=0.0003) and more perfusion (p=<.0001), but not with 
leakage or DRIL. WH was associated with larger MAs (p=<.0001), 
less perfusion (p=<.0001), leakage (p=0.01) and greater local DRIL 
extent (p=0.004). Longitudinal analyses identified a relationship 
between DRIL change and WD change (p=0.01). DRIL was less 
likely to improve near MAs when WD was present at baseline and 
subsequently resolved (19% vs 60%). Changes in DRIL were also 
correlated with changes in hyperreflective foci (p= 0.02) and leakage 
(p=0.02). Changes in WH were associated with changes in perfusion 
status (p= 0.02). Perfusion decreased most when MAs developed WH 
during follow-up. No association was found between changes in WH 
and changes in DRIL.
Conclusions: Based on these findings, WD may be a feature of 
earlier-stage MAs, and its loss may be associated with increasing 
local neural disorganization. In contrast, WH is present in more 
mature, larger MA’s that leak and have surrounding neural 
pathology. Development of WH may be concurrent with decreasing 
perfusion. Prospective AOSLO studies will elucidate whether these 
AOSLO features can be used as predictors of perfusion status and 
development of local neural retinal pathology.
Commercial Relationships: Omar Abu-Qamar, None; Yang Lu, 
None; Scott R. Peterson, None; Konstantina Sampani, None; 
Gary L. Yau, None; Charles Cai, None; Ward Fickweiler, None; 
Paolo Silva, None; Lloyd P. Aiello, None; Jennifer K. Sun, Optovue 
(F), Boston Micromachines (F)
Support: NEI R01 EY024702; JDRF 3-SRA-2014-264-M-R; 
Beatson Childcare Ambassador Program Foundation; Massachusetts 
Lions Eye Research Fund, Inc., Dubai Harvard Foundation for 
Medical Research
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Safety and efficacy of fluocinolone acetonide intravitreal implant 
(Iluvien®) in patients with chronic diabetic macular edema in a 
real-life setting
Monica Santos, António Campos, Arminda Neves, Pedro Alfaiate, 
Joana Pereira, João Paulo Castro e Sousa. Ophthalmology, Centro 
Hospitalar de Leiria, Leiria, Portugal.
Purpose: The FAME study demonstrated the efficacy and safety of 
the fluocinolone acetonide (FAc) implant, ILUVIEN®, in eyes of 
patients with chronic diabetic macular edema (DME) considered 
insufficiently responsive to available therapies. The purpose of this 
study was to evaluate the efficacy and safety of FAc 190 µg implant 
in the treatment of DME in a real world basis.
Methods: This non-interventional, retrospective, case series 
evaluated 20 eyes of 16 patients with mean DME duration of 6 years, 
that did not respond sufficiently to previous treatments (laser, anti-
VEGF or corticosteroids) and received one single intravitreal FAc 
implant (190 µg). Main outcomes were measured at baseline, 1, 3 and 
6 months and included: best-corrected visual acuity (BCVA), central 
macular thickness (CMT), macular volume (MV) and intraocular 
pressure (IOP).
Results: Twenty eyes of sixteen patients were included, 11 males 
and 5 females, with a mean age of 67,45±10,73 years. Seventeen 
eyes were pseudophakic and 3 were phakic. All eyes treated received 
prior treatments: laser (19 eyes), intravitreal agents including 
bevacizumab (2 eyes), ranibizumab (16 eyes), aflibercept (3 eyes), 
triamcinolone (11 eyes) and dexamethasone implant (11 eyes). 
Seven eyes underwent previous vitrectomy. At baseline mean 
(±standard deviation) BCVA was 50,25±12,23 ETDRS letters, CMT 
516.60±176.96 µm, MV 11.23±2.69 mm3 and IOP 14.47±3.57 
mmHg. The mean change of BCVA and IOP from baseline to month 
6 did not show a significant difference. At month 3, there was a 
statistical significant reduction of CMT to 358,85±115,28 µm  
(p = 0.021) that was maintained at the 6th month, 315,22±89,46 µm (p 
= 0.008). The mean MV at months 3 and 6 was 9,92±1,15 mm3  
 
(p = 0.071) and 9,30±1,14 mm3 (p = 0.0521) respectively, 
approaching marginal levels of significance when compared with 
baseline.
Conclusions: This study demonstrated that intravitreal FAc implant 
(Iluvien®) is effective and safe in non-naïve eyes with chronic DME. 
The results showed a significant and sustained decrease in CMT 
and MV. There was no statistically significant change in IOP. From 
present data in real-life setting at our site and recent data published 
from EARLY study, authors may advise the treatment with FAc 
earlier in non-naïve eyes with chronic DME.
Commercial Relationships: Monica Santos, None; 
António Campos, None; Arminda Neves, None; Pedro Alfaiate, 
None; Joana Pereira, None; João Paulo Castro e Sousa, None
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Müller cells and deep retinal capillary plexus in diabetes
Edoardo Midena1, 2, Georgios Samartzis1, Giacomo Miglionico1, 
Silvia Bini1, Raffaele Parrozzani1, Elisabetta Pilotto1, 
Stela Vujosevic1. 1Ophthalmology, University of Padova, Padova, 
Italy; 2GB Bietti Foundation, Roma, Italy.
Purpose: To evaluate changes in retinal deep capillary plexus (DCP) 
in diabetics with and without retinopathy, using OCT Angiography 
(OCT A) and compare with changes in the retinal inner nuclear layer 
(INL), where most of Müller cells are located.

Methods: A retrospective detailed evaluation of OCT A and linear 
B scan images of 38 eyes/subjects (19 diabetics without diabetic 
retinopathy and 19 with non proliferative diabetic retinopathy) 
was performed. A population of 19 normal subjects/eyes served 
as control. On B scan Spectral Domain OCT, retinal layering was 
performed and the thickness (and morphology) of the inner nuclear 
layer (plus outer plexiform layer) was quantified. On OCT A images, 
the deep capillary plexus was identified and a qualitative analysis was 
performed. All gradings were performed twice, by two graders, in a 
masked fashion.
Results: On OCT B scan the thickness of the inner nuclear layer 
increases with diabetes and progression of retinopathy (88.25.5µm vs 
86.49.0µm vs 82.17.6µm, p<0.005). DCP shows progressing changes 
(vessel tortuosity, beadings and microaneurisms) when diabetes is 
present, which strictly correlates with INL thickness (p < 0.002). 
Normal controls have no signs of DCP microangiopathy. Intra-grader 
and inter-grader repeatability were excellent for all evaluations, for 
both INL thickness and OCT A.
Conclusions: The development of diabetic retinopathy is related to 
some early changes in retinal inner nuclear layer and the deep retinal 
capillary plexus, as shown by OCT and OCT A images. Because 
inner nuclear layer is the site of the largest part of Müller cells, a 
still unknown strict relationship between Müller cells and retinal 
capillaries may be hypothesized in the pathophysiology of diabetic 
retinopathy, and it deserves further investigation.
Commercial Relationships: Edoardo Midena, None; 
Georgios Samartzis, None; Giacomo Miglionico, None; 
Silvia Bini, None; Raffaele Parrozzani, None; Elisabetta Pilotto, 
None; Stela Vujosevic, None

Program Number: 5034 Poster Board Number: B0479
Presentation Time: 3:45 PM–5:30 PM
The Visual Function of Type 2 Diabetics with Retinopathy in 
Correlation to Low Luminance Deficit
Ricardo R. Ong, Sherman O. Valero. Ophthalmology, Makati Medical 
Center, Makati, Philippines.
Purpose: In practice, the best corrected visual acuity (BCVA) of 
non-diabetics and mild non-proliferative diabetic retinopathy patients 
do not differ significantly; hence, visual function is incorrectly 
documented. In this single center, cross sectional study, we tested the 
hypothesis that the Low Luminance Deficit (LLD) would provide a 
more holistic view of documenting the visual function of diabetics.
Methods: 32 patients diagnosed with diabetes mellitus and 11 
healthy patients were consecutively recruited for vision testing. 
Subjects had an age range from 20-70 years old. Subjects with >NO3, 
previous ocular and retinal surgery, previous laser treatments, history 
of ocular trauma, diabetic macular edema, and tractional retinal 
detachment were excluded from the study. The best corrected visual 
acuity (BCVA) in log mar was measured at 4 meters using a standard 
illuminated ETDRS chart (Lighthouse Distance Visual Acuity 
testing). Low luminance visual acuity (LLVA) was then measured 
using a 2- log unit neutral density filter (Kodak Wratten Neutral 
Density Filter no. 96) with the same testing distance and chart. The 
LLD was computed (LLVA-BCVA) and collated. 7-Field Fundus 
photos were captured to document diabetic retinopathy and were read 
by a masked retina specialist to stage the retinopathy. The primary 
outcome measure included the LLD compared among different 
groups. Outcomes were also compared across subgroups based 
on FBS, HbA1C, creatinine, mean arterial pressure, and duration 
of diabetes. Results were analyzed using SPSS 24.0. Fisher exact 
test and one-way ANOVA with Bonferonni correction as post hoc 
analysis were used to determine the difference among groups.
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Results: LLD was significantly higher in diabetic patients with 
retinopathy than those without (95% CI, 0.182-0.261) (p<0.05). In 
addition, LLD was significantly different in patients without diabetes 
against those with mild diabetic retinopathy (p=0.001) and against 
those with moderate diabetic retinopathy (p=0.000). In the study, age 
had the most significant effect on the BCVA and LLVA of patients; 
however, only the HbA1C and MAP had significant effects on the 
low luminance deficit (p=0.029, p=0.04)
Conclusions: LLD was associated with higher log mar values in 
patients with diabetic retinopathy with an increasing trend according 
to severity compared to healthy individuals; hence, LLD may be an 
informative functional biomarker of disease.
Commercial Relationships: Ricardo R. Ong, None; 
Sherman O. Valero, None
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An Internet-based Education Intervention to Improve Screening 
for Diabetic Retinopathy in Patients with Diabetes
John W. Kitchens1, Steven Scrivner2, John Anderson3. 
1Ophthalmology, Retina Associates of Kentucky, Lexington, KY; 
2Ophthalmology, Novus Medical Education, Nicholasville, KY; 
3Family Practice, The Frist Clinic, Nashville, TN.
Purpose: Serious comorbidities are associated with diabetes, among 
them microvascular complications such as neuropathy, nephropathy 
and retinopathy. Left untreated, diabetic retinopathy (DR) progresses 
through four stages, with the risk of diabetic macular edema (DME) 
increasing as DR advances toward the proliferative stage.
Despite the positive correlation between risk factors such as glycemic 
control and hypertension, and the onset/progression of DR, recent 
research has identified significant gaps in practice by primary care 
physicians as it relates to eye health.
In order to address the identified gaps, we sought to measure 
the impact of a certified continuing medical education (CME) 
intervention on primary care physician behavior.
Methods: In a retrospective analysis of high-risk patients with poor 
diabetes control, assessment of visual symptoms, communication 
regarding the importance of eye examination and documentation 
of referral to an eye physician was assessed before and after 
participation in a series of certified CME activities on the topic of 
improving eye care for patients with diabetes. Patient assessment was 
analyzed by conducting a query of the electronic health record system 
of participating health systems and each participant learner was 
blinded regarding t their patient data.
Results: Assessment of visual symptoms increased from 33% at 
baseline to 62% at follow-up (p<0.0001). Communication regarding 
visual symtpoms increased from 14% at baseline to 36% at follow-
up (p<0.0001). Communicaiton regarding the need for an ocular 
examination increased from 27% at baseline to 36% at follow-up 
(p<0.007). Communicaiton regarding diabetes management and 
comorbiditiy risk increased from 43% at baseline to 54% (p=0.005).
Conclusions: Certified CME delivered in short, topic-specific 
modules proved effective at improving primary care physicians’ 
engagement with regard to patient eye health. An important 
observation was that the increase in provider/patient communication 
and assessment of visual symptoms did not come at the expense 
of other communication and/or assessments, confirming that when 
patient communication and screening strategies are communicated 
through education, PCPs are better equipped to provide more 
comprehensive care.
Commercial Relationships: John W. Kitchens, Bausch and 
Lomb (C), Bayer (C), Alcon (C), Genentech (C), Alimera (C), 

Regeneron (C), Zeiss (C), Allergan (C); Steven Scrivner, None; 
John Anderson, None
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Endolaserless Vitrectomy with Intravitreal Aflibercept Injection 
(IAI) for Proliferative Diabetic Retinopathy (PDR)-Related 
Vitreous Hemorrhage (LASER LESS TRIAL)
Dennis M. Marcus, Harinderjit Singh, Amina Farooq, Davis Starnes, 
Harveen Walia. Ophthalmology, Southeast Retina Center,  
Augusta, GA.
Purpose: For PDR eyes not requiring vitrectomy, DRCR Protocol 
S demonstrated better visual acuity outcomes, decreased visual field 
sensitivity loss, need for vitrectomy, and DME development in the 
ranibizumab group compared to the panretinal photocoagulation 
(PRP) group. IAI may represent a useful therapy with vitrectomy for 
PDR-related vitreous hemorrhage. IAI may treat neovascularization 
and unrecognized DME in the setting of vitreous hemorrhage 
and may be a viable alternative to intraoperative endolaser during 
vitrectomy. We will determine the safety, visual, and anatomic 
outcomes when aflibercept is used in the setting of PDR-related 
vitreous hemorrhage undergoing endolaserless vitrectomy.
Methods: Phase I/II open label, randomized, prospective, 
interventional study of endolaserless vitrectomy and 2mg IAI for 
PDR-related vitreous hemorrhage. Eyes receive one preoperative and 
intraoperative IAI. Eyes are randomized to a q8 week group receiving 
4 postoperative q4week IAI followed by q8 week IAI for 52 weeks or 
to a q16week group receiving 2 postoperative q4week IAI followed 
by q16week IAI for 52 weeks. Additional IAI for PDR progression or 
DME may be used. The following are performed monthly: Adverse 
event monitoring, ETDRS BCVA, IOP measurement, slit lamp 
biomicroscopy, indirect ophthalmoscopy, and SD-OCT. Quarterly 
wide-field fluorescein angiography and fundus photography are 
performed. Visual field testing is performed at weeks 4 and 52.
Results: Thirteen patients (4 females; 12 Type II and 1 Type I 
diabetic; average age 55 (range: 27-77 years); 5 Caucasian, 7 African 
American, 1 Asian; 3 pseudophakic and 9 phakic) have thus far, been 
enrolled. Twelve eyes underwent endolaserless vitrectomy with IAI 
and were randomized. Preoperative BCVA was 33 letters (snellen 
equivalent 20/250) (range 0-84 letters). At 1 month postoperatively, 
average visual gain was 33 (range: -4 to +74) letters. For 6 eyes with 
2 months postoperative follow-up, average visual gain was 46 (range 
5-82 gain) letters. OCT CST at 1 month postoperatively was 322 um; 
3 of 10 eyes demonstrated DME with OCT CST >300 um. No short 
term ocular or systemic adverse events were observed at 1 month 
postoperatively.
Conclusions: Endolaserless vitrectomy with IAI for PDR-related 
vitreous hemorrhage demonstrates short-term safety with significant 
improvement in visual acuity.
Commercial Relationships: Dennis M. Marcus, Ohr (F), 
Regeneron (F), Astellas (F), Allergan (F), Neurotech (F), Regeneron 
(C), Acucela (F), Allegro (F), GSK (F), Pfizer (F), Alimera (C), 
Thrombogenics (C), Alcon (F), Tyrogenex (F), Ophthotech (F), 
Alimera (F), Genentech/Roche (C), Apellis (F), Genentech/Roche 
(F), Thrombogenics (F); Harinderjit Singh, Ohr (F), Appelis (F), 
Regeneron (F), Astellas (F), Allergan (F), Neurotech (F), Allegro (F), 
GSK (F), Pfizer (F), acucela (F), Alcon (F), Tyrogenex (F), Alimera 
(F), Ophthotech (F), Genentech/Roche (F), Thrombogenics (F); 
Amina Farooq, None; Davis Starnes, None; Harveen Walia, None
Support: Investigator initiated trial supported by Regeneron
Clinical Trial: NCT02976012
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The Effect of Tamponade Agent on the Visual and Anatomical 
Outcome of Vitrectomy in Diabetic Tractional Retinal 
Detachment
Hossein Ameri, Philip Storey, Anna Ter-Zakarian, 
Shannon A. Philander, Lisa C. Olmos, Meena George, 
Mark S. Humayun, Damien C. Rodger. USC Roski Eye Institute, 
Keck School of Medici, University of Southern California, Los 
Angeles, CA.
Purpose: To evaluate the effect of tamponade agent on the visual and 
anatomical outcome of diabetic tractional retinal detachment (TRD) 
repair.
Methods: Operative records were used to identify all patients with 
TRD secondary to proliferative diabetic retinopathy surgically 
repaired between November 1, 2009 and January 1, 2015 at the LAC 
+ USC (Los Angeles County + University of Southern California) 
Medical Center. Primary outcomes were retinal attachment status and 
best corrected visual acuity (BCVA) at final follow-up.
Results: A total of 403 eyes with diabetic TRD in 358 patients were 
included. Average patient age at surgery was 49.6 years (range 26.2-
68.7 years).
Tamponade agent choice was: none 36.7%, air 7.4%, SF6 8.4%, 
C3F8 23.1%, silicone oil (SO) 24.3%. Compared to TRD’s treated 
without a tamponade agent or with air/gas tamponade, TRD’s treated 
with SO tamponade were more likely to be macula involving (74.5% 
vs. 55.4%; p=0.001), have a concurrent RRD (47.0% vs. 12.8%; 
p<0.0001), and have worse pre-op BCVA (1.89 vs. 1.68; p=0.0026).
Single surgery and final anatomical success rate based on tamponade 
agent was: none 89.9% and 93.9, air 93.3% and 93.3%, SF6 94.1% 
and 94.1%, C3F8 90.3% and 96.8%, and SO 77.6% and 85.7% 
respectively. SO tamponade was associated with a significantly lower 
rate of anatomical success with single surgery (p=0.013) and at final 
follow up (p=0.048)
For eyes treated with SO, visual acuity stabilized or improved in 
65.3% of cases compared to 85.2% of cases treated with air, gas, or 
no tamponade (p<0.0001).
Conclusions: In this retrospective study of vitrectomy for diabetic 
TRD, SO tamponade was associated with a less favorable anatomical 
and visual outcome compared to air, SF6, C3F8 or no tamponade. 
However, patients who received SO had a worse pre-op TRD and 
BCVA.
Commercial Relationships: Hossein Ameri, None; Philip Storey, 
None; Anna Ter-Zakarian, None; Shannon A. Philander, None; 
Lisa C. Olmos, None; Meena George, None; Mark S. Humayun, 
None; Damien C. Rodger, None
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Simulation of panretinal laser photocoagulation based on the 
photoreceptor densities
Kentaro Nishida, Ken Miura, Hirokazu Sakaguchi, Kohji Nishida. 
Ophthalmology, Osaka University Graduate School of Medicine, 
Suita, Japan.
Purpose: The purpose of panretinal laser photocoagulation 
(PRP) is the destruction of high oxygen-consuming tissue such as 
photoreceptors, and the effect of retinal photocoagulation on that 
photocoagulated area could be changed when applied to different 
sites. We aimed to evaluate the effect of photoreceptor density on 
PRP.
Methods: We constructed 3D photoreceptor distribution using 
photoreceptor density data derived from a previous study that used 
3D CAD software (Solid Works®), and calculated the number of 

photoreceptors destroyed by both scattered and full-scattered PRP 
(400 µm on the retina, spot spacing 1.0). Thereafter, we simulated 
PRP using previously reported geometrical methods (EJO2016).
Results: The total photocoagulated areas using scattered and full-
scattered PRP were 153.6 and 228.0 mm2, respectively. The total 
numbers of photoreceptors destroyed by scattered and full-scattered 
PRP were 16,240,000 and 24,580,000, respectively.
Conclusions: If the purpose of PRP is the destruction of 
photoreceptors, the effect of scattered PRP is expected to be two-
thirds that of fully scattered PRP.
Commercial Relationships: Kentaro Nishida, None; Ken Miura, 
None; Hirokazu Sakaguchi, None; Kohji Nishida, None
Support: This work was supported by Manpei Suzuki Diabetes 
Foundation.
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Manipulation of preretinal proliferative membranes using 
intraoperative optical coherence tomography during vitrectomy 
for proliferative diabetic retinopathy
Koichi Nishitsuka1, Katsuhiro Nishi1, 2, Hiroyuki Namba1, 
Yutaka Kaneko1, Sachi Abe1, Eriko Kirii1, Yusuke Takeda1, 
TAKANORI MURAKAMI1, Takayuki Matsushita1, 
Hidetoshi Yamashita1. 1Ophthalmology/Vis Sci, Yamagata University 
Sch of Med, Yamagata-shi, Japan; 2Okitama public medical hospital, 
Kawanishi, Japan.
Purpose: A safe and effective manipulation of the preretinal 
proliferative membranes is crucial for treating proliferative diabetic 
retinopathy (PDR). This study aimed to demonstrate the utility 
of intraoperative optical coherence tomography (iOCT) during 
vitrectomy for PDR.
Methods: In this retrospective study, we reviewed the surgical 
procedures adopted in 11 patients (13 eyes) who underwent 
vitrectomy for PDR with proliferative membranes at Yamagata 
University Hospital between January 2016 and May 2016. Patients 
were treated using 25-gauge pars plana vitrectomy. The proliferative 
membranes were removed using a vitreous cutter. Before and after 
these procedures during the surgery, the proliferative membranes 
were observed using iOCT RESCAN (Carl Zeiss Meditec, Germany). 
The iOCT cross-sectional images were used to evaluate the distance 
between the proliferative membranes and retinas and to observe the 
structures of the proliferative membranes.
Results: Correlations between the proliferative membranes and 
retinas in all patients were evaluated using the iOCT images by 
measuring the distance between them and evaluating the structures 
of the proliferative membranes. The segmentation of the proliferative 
membranes was possible using the vitreous cutter alone under the 
iOCT guidance as it allowed us to evaluate the distance between the 
proliferative membranes and retinas and avoid the damage to the 
retinas. The mean distance between the proliferative membranes and 
retinas was 789.7 ± 146.6 (SD) µm. Using iOCT, the proliferative 
membranes were observed to be formed as the continuous structures 
of the vitreous cortex. The images helped in understanding the 
pathogenesis of proliferative membrane formation in each PDR 
patient; vitreoschisis was also observed in all patients using iOCT. 
Cross-sectional images were used as a guide to remove the vitreous 
cortex and to avoid proliferative membrane relapse, which reformed 
on the residual cortex as the scaffolding. Intraoperative adverse 
events did not occur in any patient.
Conclusions: iOCT is a very useful technique to accurately identify 
the pathological structures of the proliferative membranes in PDR 
patients and to guide their safe and effective removal during surgery.
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An Analysis of Visual Outcomes in Patients With and Without 
Postoperative Vitreous Hemorrhage After Diabetic Vitrectomy
Ferdinand Rodriguez1, Samuel Kim1, 2, Alexander Melamud2, 1. 
1Ophthalmology, Medstar Georgetown University Hospital, 
Washington, DC; 2Retina Group of Washington, Washington, DC.
Purpose: Postoperative Vitreous Hemorrhage (VH) is a common 
complication after diabetic vitrectomy. In order to determine 
the effect of immediate postoperative VH on visual recovery we 
hypothesized in this study that final visual acuity (VA) is superior in 
the long run in patients that do not rebleed in the immediate post-op 
period.
Methods: Medical records were reviewed for all patients who 
underwent a PPV with pan-retinal photocoagulation and/or complex 
retinal detachment (RD) repair for non-clearing diabetic VH or 
tractional RD at the Retina Group of Washington between  
01/2010-06/2015. Patients had a minimum of 6 months post-op 
follow-up. VA was measured pre-op, and final VA was measured at 
their last visit between 6-18 months after surgery. Our first group 
included patients who did not experience post-op VH and the second 
group had post-op VH within 3 months of surgery. Patients who 
had prior vitrectomy or silicone oil were excluded from the study. 
Paired t-test was used to analyze the association between pre-op VA 
and post-op VA in each group. A welch two sample t-test was used 
to compare final VA in the two groups and the mean change in VA 
between the groups.
Results: 431 eyes were included in the study, 205 eyes had post-
op VH, while 226 did not have post-op VH. The average pre-op 
logMAR in the non-VH group was 1.506; the average final logMAR 
post-op in non-VH group was 0.669 (p<0.001). The VH group 
average pre-op logMAR and average final logMAR was 1.707 and 
0.8253, respectively (p<0.001). When comparing final post-op 
logMAR between the non-VH group and the re-bleeder group the 
difference was of borderline significance (p=0.07). The mean change 
in logMAR from pre-op to post-op between the groups was not 
statistically significant (p=0.707).
Conclusions: Final VA was significantly improved from pre-op VA 
in both groups. A trend was found towards better final VA in the non 
rebleeders, however this was found to be of borderline significance. 
Comparing the mean change in VA before and after surgery between 
both groups we found no statistically significant difference. Although 
our results are not consistent with our hypothesis, the fact that there 
is no statistically significant difference in the change in VA between 
both groups may be helpful when counseling patients who rebleed 
after diabetic vitrectomy. Nonetheless, further studies are needed to 
corroborate our findings.
Commercial Relationships: Ferdinand Rodriguez, None; 
Samuel Kim, None; Alexander Melamud, None
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Histologic Study of Fibrovascular Membrane Regression by 
Pan-Retinal Photocoagulation and Intravitreal Bevacizumab in 
Proliferative Diabetic Retinopathy
Therese Sassalos, Yue Li, Tongrong Zhou, Paul A. Edwards, 
Xiaoxi Qiao, Hua Gao. Department of Ophthalmology, Henry Ford 
Hospital, Detroit, MI.
Purpose: Active retinal neovascularization in proliferative diabetic 
retinopathy (PDR) often leads to vitreous hemorrhage, and increases 
the difficulty of vitrectomy. It is well known clinically that pan-retinal 
photocoagulation (PRP) and intravitreal bevacizumab can cause 
regression of retinal neovascularization to fibro-vascular membrane 
(FVM). This study seeks to examine and compare the effects of PRP 
and intravitreal bevacizumab on FVM regression.
Methods: Patients requiring vitrectomy for PDR with FVM were 
recruited. Patients were stratified with preoperative intravitreal 
bevacizumab, PRP, or both bevacizumab and PRP treatments. FVM 
tissues were obtained during vitrectomy and processed for immune-
histochemical staining with Collagen IV and Vimentin to label 
vessels and fibrosis, respectively. Vascular and fibrosis areas were 
then quantified and compared over the total area of the tissue. A 
FVM maturity score was determined by the ratio of fibrotic area over 
the vascular area. Scores of more than 1 suggest more fibrosis than 
vessels, whereas scores less than 1 correlate with more vessels than 
fibrosis.
Results: In 6 FVM specimens from 6 eyes, all had preoperative PRP 
5 to 7 weeks before vitrectomy. Three patients who also received 1 
week to 9 months preoperative intravitreal bevacizumab had larger 
vascular (6.77%) and less fibrotic (4.08%) areas with a mean FVM 
maturity score of 0.60. The other 3 cases with no preoperative 
intravitreal bevacizumab had fewer vascular (6.51%) and more 
fibrotic areas (15.11%) with a much greater mean FVM maturity 
score of 2.32. The numbers of preoperative PRP were 2.3 times in 
PRP alone group, and 3 times in PRP plus bevacizumab group. Two 
specimens were obtained from 2 eyes of the same patient. The FVM 
from the eye with intravitreal bevacizumab was less mature (maturity 
score of 0.62), compared with the fellow eye without bevacizumab 
(maturity score of 1.12).
Conclusions: Our studies show that the FVM specimens from PDR 
patients with both preoperative PRP and bevacizumab have less 
FVM regression than those treated with preoperative PRP alone. This 
suggests that intravitreal bevacizumab does not have lasting effect, if 
any, on FVM regression, and thorough PRP treatment alone can result 
in good FVM regression in PDR.
Commercial Relationships: Therese Sassalos, None; Yue Li, None; 
Tongrong Zhou, None; Paul A. Edwards, None; Xiaoxi Qiao, 
None; Hua Gao, None
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Evaluation of the effect of intravitreal bevacizumab injection on 
the visual outcome following vitreous haemorrhage with PDR
IBRAHIM TASKINTUNA1, Maram E A Abdalla Elsayed2, 
Rajiv Khandekar3, Patrik Schatz1, 4, Igor Kozak1, 5. 1Vitreoretinal 
Division, King Khaled Eye Specialist Hospital, Riyadh, Saudi Arabia; 
2Jeddah Eye Hospital, Jeddah, Saudi Arabia; 3King Khaled Eye 
Specialist Hospital, Riyadh, Saudi Arabia; 4Dept of Ophthalmology, 
University of Lund, Lund, Sweden; 5Moorfield Eye Hospital Centre, 
Abu Dhabi, United Arab Emirates.
Purpose: Complications of Proliferative diabetic retinopathy (PDR) 
is leading cause of severe visual loss in the working age group 
worldwide. Vitreous haemorrhage has traditionally been managed 
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by observation or pars plana vitrectomy (PPV) since the Diabetic 
Retinopathy Vitrectomy Studies in the late 80’s. In the current study, 
we investigated the effect of intravitreal avastin (IVAV) injection on 
the visual outcome following diabetic vitreous haemorrhage.
Methods: Retrospective study from a single tertiary referral center 
(KKESH, Riyadh, KSA). One hundred forty five eyes of 145 patients 
with diabetic vitreous haemorrhage were divided into 4 groups as 
follows: Observation group (group 1, n=40), PPV group (group 2, 
n=41), preoperative single IVAV injection followed by PPV (group 
3, n=22), and IVAV injections group (group 4, n=42). The primary 
outcome was corrected distance visual acuity (CDVA) at last follow-
up (months) after the presentation of vitreous haemorrhage. The 
median duration of follow up was 10.8 months. Analysis of variance 
was used to assess if there were significant differences across groups 
with respect to CDVA.
Results: The baseline CDVA was similar across all groups (p=0.5). 
There was a trend for better CDVA in the IVAV injection group at 
last follow-up (p=0.05), with the proportion of eyes having CDVA 
20/20 to 20/60 as follows: Group 1 (22.5%), group 2 (34.1%), group 
3 (45.5%), group 4 (59.5%). The proportion of patients with poor 
metabolic control (blood sugar level higher than 7 mmol/dl) was 
significantly higher in group 4 (p=0.005). Age, gender, prevalance 
of hypertension and nephropathy did not differ significantly between 
groups.
Conclusions: There was a trend towards better visual outcome with 
intravitreal avastin injection compared to observation or PPV for 
management of diabetic vitreous haemorrhage.
Commercial Relationships: IBRAHIM TASKINTUNA, None; 
Maram E A Abdalla Elsayed, None; Rajiv Khandekar, None; 
Patrik Schatz, None; Igor Kozak, None
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The Effect of Panretinal Photocoagulation on the Peripapillary 
Retinal Nerve Fiber Layer of Diabetic Patients As Measured by 
Spectral Domain Optical Coherence Tomography (SD-OCT)
Michael Ou3, Osamah Saeedi3, Marena Patronas1, Lisa Schocket3, 
Lee Katzman2, Sachin Kalarn3, Xuemin Zhang4, Anja Jones3. 
1Ophthalmology, George Washington University, Washington, DC, 
DC; 2Morris Eye Group, Vista, CA; 3Ophthalmology, University of 
Maryland, Baltimore, MD; 4MedStar Harbor, Baltimore, MD.
Purpose: The gold standard treatment for severe diabetic retinopathy 
is panretinal photocoagulation (PRP) of the peripheral retina. We 
performed a prospective, observational clinical study to determine the 
effect of PRP on the peripapillary retinal nerve fiber layer (RNFL) 
as measured by Spectral Domain Optical Coherence Tomography 
(SD-OCT).
Methods: Patients who had proliferative diabetic retinopathy (PDR), 
were naïve to PRP treatment, and had clear ocular media were 
recruited from the retina subspecialty clinic. Patients with prior retina 
laser treatment, a history of intravitreal injection, prior retinal surgery, 
or concomitant retinal or optic nerve disease, such as glaucoma, were 
excluded. Demographics including age, sex, and race were recorded. 
PRP was administered by a retina faculty physician in one or two 

sessions within a 1 week period with a standardized setting (1250 
mean spots, 200 micron size, 100 ms duration). SD-OCT RNFL scans 
were performed using a Heidelberg Spectralis (Heidelberg, Germany) 
prior to PRP as well as 1, 3, 6, and 12 months post procedure. Paired 
T-tests were used to compare RNFL thickness from baseline to one 
month.
Results: 31 eyes of 20 patients were enrolled into the study from 
February 2014 to August 2015. Three patients were lost to follow-
up. The majority of patients were female (n=14, 70%) and African 
American (n=17, 85%) with a mean age of 56.7 +/- 8.2. The average 
change in RNFL from baseline to 1 month was 3.58 +/- 11.07 
microns (3.63%). Baseline overall RNFL thickness was 85.44 
microns, which increased to 89.28 microns at one month (p=.001). 
Inferior RNFL was 107.22 microns at baseline and increased to 
113.08 microns at one month (p=.001). Inferotemporal was 118.89 
microns at baseline and increased to 126.64 at one month (p=.03). 
There was no significant effect on RNFL thickness in any other optic 
nerve head regions.
Conclusions: In a cohort of patients with PDR, PRP appears 
to increase the overall RNFL thickness as well as inferior and 
inferotemporal RNFL thickness after one month. Further follow up is 
needed to assess the long term effect of PRP on RNFL.

Figure 1. Classification guide of the peripapillary area as defined by 
the Heidelberg SD-OCT.
Commercial Relationships: Michael Ou, None; Osamah Saeedi, 
None; Marena Patronas, None; Lisa Schocket, None; 
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