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Effect of retinal degeneration on light-dependent OCT responses 
in rd10 mouse
Yichao Li, Sonia Chen, Greg Vernon, Haohua Qian. Visual Function 
Core, National Institutes of Health, Bethesda, MD.
Purpose: Optical coherence tomography (OCT) has been widely 
used for the diagnosis and monitoring of retinal disease progression. 
In addition, OCT technique could also be used to monitor light-
induced structural changes in the eye. In this study, we examined the 
light-dependent OCT responses in retinal degeneration (rd10) mouse 
retina.
Methods: Mice were kept in normal housing with 14:10-hour light/
dark cycle. OCT images of eye were captured using either Bioptigen 
Envisu UHR2200 or Heidelberg Spectralis. Light-adapted (LA) 
procedures were performed under room light illumination  
(~500 lux). Dark-adapted (DA) procedures were performed under 
dim red illumination after over-night dark-adaptation.
Results: Compared with WT mice, rd10 mice displayed a significant 
thinning of total retina thickness at early age, with specific shortening 
of the outer retina. Light-dependent OCT responses varied among 
stages of retinal degeneration in the rd10. At Stage I (P21-26), DA 
induced outer retina changes is significantly reduced compared 
to WT (1.5±0.5μm for rd10, n=14; 4.6±0.4μm for WT, n=16). As 
degeneration progresses, Stage II rd10 (P32-38) began to show retinal 
edema under LA. The amount of edema was significantly reduced 
after DA. Consequently, there was a big change in outer retina 
thickness between LA vs DA (6.7±1.2μm, n=10). There is a good 
correlation between changes in outer retina thickness and the length 
of outer retina under LA. As degeneration progresses further, Stage 
III rd10 (P44-45) exhibited large retinal detachment. At this Stage, 
there is no significant change in outer retina thickness under LA / DA 
conditions in rd10 retina.
Conclusions: OCT image is a very useful tool in monitoring fluid 
dynamics in subretinal space. Retinal degeneration significantly 
diminished light-dependent OCT responses, indicating importance 
of photoreceptor function in regulating subretinal fluid dynamics. 
Eyes are capable to remove mild edema by intrinsic mechanisms in 
subretinal space, as in case for stage II rd10 mice. However, large 
retinal detachment and edema formation at late stage of retinal 
degeneration overwhelms intrinsic capacity of the eye. Better 
management of subretinal fluid dynamics in retinal degeneration eyes 
could prolong vision in those subjects.
Commercial Relationships: Yichao Li, None; Sonia Chen, None; 
Greg Vernon, None; Haohua Qian, None
Support: NEI INTRAMURAL RESEARCH PROGRAM
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Photoreceptor outer segment changes observed in rodent models 
by SDOCT: An early indicator of stress and dysfunction?
Brent A. Bell1, Ivy S. Samuels3, Mary E. Rayborn1, 2, Alecia Cutler1, 
Bela Anand-Apte1, 2, Joe G. Hollyfield1, 2, Vera L. Bonilha1, 2. 1Cole 
Eye Institute/Ophthalmic Research, Cleveland Clinic, Cleveland, OH; 
2Lerner College of Medicine of Case Western Reserve University, 
Cleveland Clinic, Cleveland, OH; 3Research Service, Louis Stokes 
Cleveland VA Medical Center, Cleveland, OH.

Purpose: To demonstrate changes observed in the photoreceptor 
layer by spectral domain optical coherence tomography (SDOCT).
Methods: Various rodent models underwent SLO and SDOCT 
imaging before and/or after a physiological challenge (i.e. drug, light 
exposure, diabetes, or aging). In a number of models, B-scan images 
from the outer retina were compiled and compared to qualitatively 
demonstrate changes in outer segment (OS) hyper (hyperOS) and 
hypo (hypoOS) reflectivity. Longitudinal reflectance profiles of the 
outer retina were analyzed for a change in OS signal slope between 
affected and unaffected subjects. OS changes were compared to 
SLO-observed autofluorescent foci, an indicator of sub-retinal 
inflammatory cells. Retinas were processed for histology and electron 
microscopy.
Results: Several rodent models exhibited reflectance changes 
within the proximal outer segment region after both no treatment 
(baseline findings), or experiments involving acute or chronic stress. 
Pigmented C57Bl/6J mice exhibited proximal hyperOS changes after 
pupil dilation and anesthesia induction. Non-pigmented, BALB/cJ 
and B6(Cg)-Tyrc-2J/J mice and Spraque-Dawley rats showed hyperOS 
changes after relocation from dim to standard cyclic light. These 
changes were observed within days and persisted for many weeks 
until significant ONL degeneration occurred relative to controls. 
Evidence of altered photoreceptor morphology could be observed 
histologically between treatment groups. Several transgenic knockout 
mice (Cfb, DJ-1, Nyxnob) displayed HyperOS after several months 
of aging which were not present at baseline. Two transgenic strains 
(Collectrin, CCR2) exhibited HyperOS at an earlier age (~3 mos.). 
Two experiments involving Nyxnob and C57BL/6J mice suggest that 
streptozotocin induced diabetes can alter proximal OS architecture in 
affected mice from hyper or normal reflective, to hyporeflective. All 
changes were observed in the absence of other abnormal indicators 
such as aberrant pathology or dystrophy.
Conclusions: This spectrum of examples indicate that reflectivity 
changes observed within the proximal outer segments are real, 
quantifiable entities that can provide insight into RPE-Photoreceptor 
status. Our observations suggest that these changes are induced 
by one or more physiological stressors that may include hypoxia, 
ischemia, light exposure, visual cycle dysfunction, oxidation, and 
hyperglycemia.

Commercial Relationships: Brent A. Bell, None; Ivy S. Samuels, 
None; Mary E. Rayborn, None; Alecia Cutler, None; Bela Anand-
Apte, None; Joe G. Hollyfield, None; Vera L. Bonilha, None
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The Effect of Elevated Intraocular Pressure on the Rat Retina’s 
Physiological and Blood Flow Response to Flicker Stimulation
Bingyao Tan1, Erik Mason1, Ben MacLellan1, 
Kostadinka K. Bizheva1, 2. 1Physics and Astronomy, University of 
Waterloo, Waterloo, ON, Canada; 2School of Optometry and Vision 
Science, University of Waterloo, Waterloo, ON, Canada.
Purpose: To measure in-vivo changes to the functional and blood 
flow response of the rat retina to flicker stimulation, induced by acute 
elevation of the intraocular pressure.
Methods: A group of eleven-week old male Brown Norway (n=6) 
rats were dark-adapted for at least 12 hours before ketamine/xylazine 
anesthesia. The IOP was raised acutely and unilaterally to 45 mmHg 
by placing a vascular loop anterior to the equator of the eye. A white 
light flicker (2 s duration, 10 Hz) was applied to stimulate the retina 
before and during placement of the vascular loop, as well as about  
10 min after removal of the loop. Doppler optical coherence 
tomography (DOCT) was used to measure stimulus-induced changes 
in the total retinal blood flow (RBF) by integrating over all blood 
vessels around the retinal optic nerve head. ERG recordings were 
acquired simultaneously with the DOCT data acquisition. DOCT and 
ERG data were acquired before, during and after application of the 
visual stimulus. Five DOCT and ERG recordings were acquired at 
each experimental time point (before during and after IOP elevation).
Results: Under normal IOP, the total RBF was 5.6 ± 1.9 μL/min 
and the blood vessel size (BVS) was 70.2 ± 7.1 μm (average over all 
recordings from all animals). During IOP elevation, the total RBF 
was significantly lower (3.8 ± 1.2 μL/min, p=0.024) and the BVS 
was significantly smaller (56.0 ± 4.2 μm, p<0.01). Both the total RBF 
and BVS returned to normal values within ~10 min from removal 
of the vascular loop (normal IOP level). The flicker-induced RBF 
change measured under normal IOP (6.0% ± 3.3%) was reduced 
significantly to 0.1% ± 0.3% (p < 0.01) during the IOP elevation, 
and recovered to 5.9% ± 1.7% after the IOP returned to normal after 
removal of the vascular loop. The magnitude of the second harmonic 
component (SHC) of the recorded flicker ERG traces decreased to 
55% from its baseline value during the IOP elevation (p<0.01), and 
remained significantly smaller than baseline after IOP normalization 
(p<0.01). There was no significant change to the first order harmonic 
components of the flicker ERG.
Conclusions: Results from this study suggest that both the retinal 
physiology and blood perfusion are altered during acute IOP 
elevation, and establish a correlation between the functional and 
blood flow changes.
Commercial Relationships: Bingyao Tan, None; Erik Mason, 
None; Ben MacLellan, None; Kostadinka K. Bizheva, None
Support: NSERC-312037, CIHR-CHRP 446387, CIHR-NSERC 
127791
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Cell motility as FFOCT biomarker in primate and rodent retinal 
explants
CLAUDE BOCCARA1, OLIVIER THOUVENIN1, Michel Paques2, 
mathias fink1, Jose A. Sahel2, 3, Kate Grieve2. 1INSTITUT 
LANGEVIN, ESPCI, PARIS, France; 2VISION INSTITUTE, 
QUINZE-VINGT NATIONAL OPHTALMOLOGY HOSPITAL, 
PARIS, France; 3OPHTALMOLOGY, UPMC, PITTSBURGH, PA.
Purpose: We previously showed full-field optical coherence 
tomography (FFOCT) imaging of retina and used multimodal 
fluorescence-FFOCT to identify cells in the retinal ganglion cell layer 
(GCL) (Grieve et al, IOVS 2016). FFOCT revealed micrometric 
morphological detail in these tissues, and allowed visualization 
of fibers, vessels, and cellular details. However some cells were 
sometimes masked by the stronger scattering signals from overlying 
fibrous structures.
Methods: Here we apply a new method, named dynamic FFOCT, 
to imaging of retinal explants in order to reveal hidden cells. This 
technique relies on cell motility to create intrinsic contrast in the 
image. The signal is produced by fluctuations, caused by intracellular 
displacements that are occurring in the 10-100 Hz range. Macaque, 
mouse and rat retinal explants were imaged with full-field optical 
coherence tomography (FFOCT) in both static and dynamic modes. 
Time series were acquired over 24 hour periods.
Results: Static and dynamic FFOCT create complementary contrast 
on different structures. Stationary structures in static mode include 
fibers and vessels, while moving structures in dynamic mode are 
intracellular, thus creating or enhancing contrast in previously 
invisible cells. Color coding according to temporal frequency bands 
highlighted different cell populations. In the mouse GCL for example, 
two cell populations are identified: round cells with almost no 
intracellular inhomogeneity, and fewer cells with a faster cytoplasm, 
and a slower dark center, that could correspond to the nucleus. Time 
series on retinal explants showed reduction in activity in cell nuclei 
over time, indicating their death.
Conclusions: Composite static and dynamic FFOCT provides the 
best possible image containing the most information for imaging of 
retinal explants. Dynamic FFOCT adds information on cell activity 
and therefore cell health, which is of interest in longitudinal explant 
studies. Next steps involve further quantification of the motility 
signal, including use of the signal as a biomarker of cell viability, 
and exploring whether the cell populations identified by color coding 
correspond to specific cell types, leading the way to label-free 
differentiation of retinal neurons.
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Merged static (red) and dynamic (green) FFOCT images identify 
stationary (fibers, vessels) and dynamic (cell) structures.
Commercial Relationships: CLAUDE BOCCARA, LLTECH 
(I); OLIVIER THOUVENIN, None; Michel Paques, None; 
mathias fink, SUPERSONIC IMAGINE (I); Jose A. Sahel, 
CHRONOLIFE (I), Pixium Vision (I), GENESIGNAL (C), 
CHRONOCAM (I), GENSIGHT (C), Pixium Vision (C), 
GENSIGHT (I); Kate Grieve, None
Support: : European Research Council SYNERGY Grant scheme 
(HELMHOLTZ, ERC Grant Agreement # 610110)
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Ocular fundus pulsation changes as a response to increased 
intraocular pressure in the posterior rat eye
Marco Augustin1, Stanislava Fialova1, Corinna Fischak1, 2, 
Leopold Schmetterer1, 2, Christoph K. Hitzenberger1, 
Bernhard Baumann1. 1Center for Medical Physics and Biomedical 
Engineering, Medical University of Vienna, Vienna, Austria; 
2Department of Clinical Pharmacology, General Hospital and Medical 
University of Vienna, Vienna, Austria.
Purpose: To demonstrate the feasibility of using optical coherence 
tomography (OCT) for the determination of ocular fundus pulsations 
in the posterior rat eye along with OCT angiography (OCTA). To 
study the effect of increased intraocular pressure (IOP) on the ocular 
fundus pulsation and the perfusion of the posterior rat eye.
Methods: A custom-made OCT system for small animal retinal 
imaging was utilized to image the posterior eye of Sprague-Dawley 
rats. A multi-functional imaging protocol was applied comprising 
512 A-scans and 400 sets of 5 time repeated B-scans. The acquisition 
time was 15s with an inter B-scan time interval of 7.65ms. Phase 
differences were calculated between consecutive B-scans and phase 
drifts due to bulk motion were compensated. The ocular fundus 
pulsation was determined by dividing the posterior eye into a retinal 
and chorioscleral region and calculating the phase differences 
between these regions. The average relative velocity per B-scan 
was determined and a spectral analysis of the fundus pulsation was 
performed by calculating the power of the fundamental oscillation 
and its harmonics. OCTA was calculated from the average phase 
differences between consecutive B-scans. The blood flux was 
determined for the retinal plexus in the ganglion cell layer/inner 
plexiform layer (GCL/IPL) and the capillary bed in the outer 
plexiform layer. The ocular fundus pulsation as well as the OCTA 
parameters were determined as a response to an increase of IOP in 

rat eyes. For this purpose, the anterior chamber was cannulated with 
a needle connected to a reservoir filled with a NaCl solution. The 
IOP levels were stepwise increased from 15 to 105 mmHg over a 
timeframe of approximately 1 hour.
Results: An increase of the fundus pulsation was observed in all 
animals until 65mmHg before it decreased at higher IOP levels. 
Increased local pulsatile motion was observed at higher IOP levels 
around large choroidal vessels. Analysis of the flux revealed a 
decrease of blood flow in the retinal capillaries above an IOP level of 
55mmHg while the flux in the GCL/IPL plexus only dropped above 
75mmHg.
Conclusions: A method to investigate the ocular fundus pulsation 
simultaneously with OCTA in the posterior eye was proposed. The 
effect of increased IOP in the posterior rat eye was determined and 
showed substantial changes on the ocular fundus pulsation as well as 
on the perfusion of the posterior rat eye.
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Automatic assessment of time-lapse OCT for dosimetry control of 
selective retina therapy
Tatiana Fountoukidou1, Stefanos Apostolopoulos1, Sebastian Wolf2, 
Raphael Sznitman1. 1ARTORG Center for Biomedical Engineering 
Research, University of Bern, Bern, Switzerland; 2Department of 
Ophthalmology, Inselspital, Bern, Switzerland.
Purpose: Selective retina therapy (SRT), a laser treatment technique 
for eye diseases associated with disorders of the Retinal Pigment 
Epithelium (RPE), does not show effects of the applied treatment 
via direct visual inspection until over treatment. In this work, we 
examine a system integrating optical coherence tomography (OCT) 
with SRT, to provide visual feedback on the RPE during treatment 
and assess the treatment energy levels. In the hope of providing an 
automatic dosimetry control during treatment, we explore here how 
deep learning image processing methods can be used to estimate over 
treated SRT laser applications.
Methods: SRT pulses are executed using a frequency-doubled 
Nd:YLF laser with pulse width of 250 ns and a pulse repetition 
rate of 100 Hz for 30 pulse-trains. The OCT system has a line scan 
frequency of 70 kHz and a spectral bandwidth of 170 nm centered at 
830 nm. We obtained time-lapsed OCT, or Mscans, of 153 porcine 
enucleated eyes and 14 treated patients. We divided each Mscan 
into identical time blocks, and labeled each block as to the presence 
of a visible SRT laser effect or not. We trained a convolutional 
neural network (CNN) using exclusively the porcine eyes data to 
automatically evaluate whether a block included a laser pulse effect 

or not. Then, as a baseline, we tested the generated model on the 
human data. In addition, we refined the model using the human data, 
to see the effects of model-adaptation.
Results: A deep convolutional neural network was trained on 80% of 
the porcine data, and tested on the remaining 20%. A testing accuracy 
of 97.7% was achieved. The patient data were evaluated using this 
same model, achieving an accuracy of 82.7%. The model was then 
fine-tuned with 80% of the patient data, and tested on the rest 20%, 
resulting in an accuracy of 98.6%. Another model was trained solely 
on 80% of the human data and evaluated on the remaining 20%. In 
that case overfitting was observed due to the limited dataset, leading 
to an accuracy of 70.5%.
Conclusions: The results show that the model is able to 
automatically identify a laser effect on a short Mscan block, and 
therefore can be used as a first step to assess the applied SRT energy 
level during treatment. Furthermore, the model is robust and capable 
of generalizing from porcine to human eyes, indicating that data 
collected on ex-vivo porcine eye can still be useful in developing 
automatic dosimetry algorithms.
Commercial Relationships: Tatiana Fountoukidou, None; 
Stefanos Apostolopoulos, None; Sebastian Wolf, None; 
Raphael Sznitman, None
Support: SNSF Grant 325230-163306
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Quantifying retinal and optic nerve damage in mouse optic nerve 
crush model
Ying-Bo Shui1, Tsen-Hsuan Lin2, Ying Liu1, Michael Wallendorf3, 
Carla J. Siegfried1, Sheng-Kwei Song2, 4. 1Dept of Ophthal & Vis 
Sciences, Washington Univ Sch of Med, St. Louis, MO; 2Radiology, 
Washington University, St Louis, MO; 3Biomedical Engineering, 
Washington University, St Louis, MO; 4The Hope Center for 
Neurological Disorders, Washington University, St Louis, MO.
Purpose: Glaucomatous optic neuropathy is associated with axonal 
damage and blindness. Optical coherence tomography (OCT) has 
been used to assess progressive retinal nerve fiber layer (NFL) 
structural changes in the peripapillary region consistent with optic 
nerve (ON) damage. We have previously developed a diffusion 
basis spectrum imaging (DBSI) to assess ON axonal damage and 
cellularity. In this study, we correlate OCT assessed retinal layer 
thickness with DBSI assessed axon/myelin injury, axon loss and 
inflammation in ON crush (ONC) mice.
Methods: Spectral domain OCT cross-sectional imaging of the 
peripapillary region was performed with measurement of the retinal 
ganglion cell (RGC)/NFL thickness prior to and at Day 7 post-ONC 
procedure. Five C57BL/6 mice underwent ONC (left eye) using 
45-degree-bent micro-forceps at the location approximately 1-2 mm 
from the eyeball for 20s. Right eye served as control (CTL). Optic 
nerve DBSI was performed on a 4.7-T Agilent small-animal MR 
scanner using a 25-direction diffusion-weighting scheme.
Results: RGC/NFL thickness assessed at ONC retina at Day 7 
was significantly decreased (15.4 μm ± 1.3) compared to baseline 
(17.5 μm ± 1.3, p<0.01), correlating with DBSI λ‖ (axonal injury), 
DBSI λ⊥ (demyelination), DBSI-derived axon loss, and cellularity 
(inflammation) in ONC nerves.
Conclusions: OCT detected retinal NFL thinning in ONC eyes 
associated with ON axonal injury, axon loss, and inflammation. More 
animal number and corresponding histological markers for ON are 
currently being pursued to quantitatively validate the correlation 
between OCT and DBSI measurements.
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Figure 1. Seven days after ONC, RGC/NFL thinning (p< 0.05, A) and 
ON atrophy (B) was seen. The DBSI maps of decreased λ‖ (C) and 
axonal volume (E); increased λ┴ (D), edema (F) and cellularity (G) 
demonstrate ON injury.

Figure 2. Correlation of RGC/NFL and DBSI metric parameters.
Commercial Relationships: Ying-Bo Shui, None; Tsen-
Hsuan Lin, None; Ying Liu, None; Michael Wallendorf, None; 
Carla J. Siegfried, None; Sheng-Kwei Song, None
Support: Supported in part by NIH R01-NS047592, NIH R01-
EY021515, P30EY02687, P01-NS059560, U01-EY025500, NMSS 
RG 5258-A-5 and RG-1507-05315 and an unrestricted grant from 
Research to Prevent Blindness.
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Quantitative and Qualitative Assessment of Retinal Degeneration 
in Canine Models of Inherited Retinal Diseases Using Spectral 
Domain Optical Coherence Tomography (SD-OCT)
Shin Ae Park1, Jamie Rhodes2, Simone Iwabe2, Gui-Shuang Ying2, 
J. Huang2, Andras M. Komaromy1. 1College of Veterinary Medicine, 
Michigan State University, Okemos, MI; 2University of Pennsylvania, 
Philadelphia, PA.
Purpose: To establish SD-OCT quantification data in well-
established canine models of inherited retinal dystrophies: PDE6B-
rod-cone dysplasia 1(RCD1: early onset retinitis pigmentosa), 
PRCD-progressive rod-cone degeneration (PRCD: late onset retinitis 
pigmentosa), CNGB3-achromatopsia (ACHM), and RPE65-Leber 
congenital amaurosis (LCA).

Methods: High resolution SD-OCT images (Spectralis, Heidelberg 
Engineering) of the retina were acquired in 5 planes: temporal (T); 
superotemporal (ST, including area centralis); superior (S); nasal (N); 
and inferior (I) in adult dogs with advanced disease: PDE6B-RCD1 
(n=4 dogs, median age=1.5yrs); PRCD (n=2, 4.3yrs); RPE65-LCA 
(n=3, 5.2yrs); CNGB3-ACHM (n=3, 4.2yrs); and wild types (wt, 
n=6, 5.5yrs). Total, inner (from inner limiting membrane to inner 
plexiform layer-inner nuclear layer interface), and outer (from inner 
plexiform layer-inner nuclear layer interface to retinal pigment 
epithelium-choroid interface) retinal thicknesses and ellipsoid zone 
were analyzed with univariate ANOVA with post-hoc Tuckey test and 
Chi-square test, respectively.
Results: Compared to wt the thickness of outer retinal layers was 
significantly decreased (p<0.01) in all imaging planes with RCD1 
(decreased by 50.0%, 51.2%, 57.4%, 57.5%, and 60.6% in T, ST, S, 
N, and I, respectively), PRCD (35.2%, 12.6%, 22.8%, 44.7%, and 
38.1%), and LCA (18.0%, 8.4%, 10.4%, 13.4%, and 19.5%) but not 
ACHM. Significantly more loss of the outer layer thickness was 
observed in the I and N planes than the ST and T planes, respectively 
(p<0.05). No significant thinning was observed in inner retinal layer 
thickness in any disease model. Dogs with RCD1, PRCD, and LCA 
had significantly more disrupted ellipsoid zone in the presumed area 
centralis than wt (p<0.01).
Conclusions: We successfully demonstrated the use of SD-OCT 
to evaluate changes in the retinal morphology in representative 
canine models of inherited retinal dystrophies. Our findings are 
consistent with previously published histologic studies. We believe 
that SD-OCT will provide valuable in vivo outcome measures in the 
development of novel therapeutics of retinal disease using canine 
models. The well preserved inner retina in the late stages of disease 
bauds well for some of the novel therapeutic modalities.
Commercial Relationships: Shin Ae Park, None; Jamie Rhodes, 
None; Simone Iwabe, None; Gui-Shuang Ying, None; J. Huang, 
None; Andras M. Komaromy, None
Support: NIH Grants EY006855, EY019304, K12 EY015398, P30 
EY001583, Foundation Fighting Blindness
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Optical coherence tomography angiography (OCT-A) in an 
animal model for laser-induced choroidal neovascularization
Johanna Meyer, Petra P. Fang, Tim U. Krohne, Frank G. Holz, 
Steffen Schmitz-Valckenberg. Ophthalmology, University of Bonn, 
Bonn, Germany.
Purpose: Optical coherence tomography angiography (OCT-A) 
allows for noninvasive three-dimensional visualization of the retinal 
and choroidal vasculature without fluorescent dye injection. We 
compared OCT-A with conventional fluorescein angiography (FA) 
and confocal microscopy in the animal model of laser-induced 
choroidal neovascularization (CNV).
Methods: Rats underwent laser photocoagulation to induce CNV. 
In-vivo imaging was performed before and directly after as well 
as at day 2, 7, 14 and 21 following the laser treatment. OCT-A was 
compared to FA and confocal imaged flatmounts. Analysis included 
measurements of CNV area, vessel density and pixel intensity within/
without the laser lesions.
Results: OCT-A allowed for high-resolution imaging of the retinal 
and choroidal blood vessels. Within laser lesions, signs of CNV 
formation occurred at day 7 with progression in size and number of 
small vessels until day 21. New blood vessels were visible by OCT-A 
especially in the deep vascular plexus, in the avascular zone (outer 
nuclear layer and ellipsoid zone) and the choroid but not by FA. 
Due to leakage and staining effects, CNV area appeared larger in FA 
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compared to OCT-A images (p≤0.0001 for all tested layers, Fig. 1). 
Overall, CNV area in flatmounts was similar to OCT-A results and 
smaller compared to area of dye leakage by FA.
Conclusions: Detailed and high-contrast images of the retinal and 
choroidal vasculature can be accurately visualized without invasive 
dye injection by OCT-A imaging in-vivo. OCT-A imaging may allow 
for a more precise, spatial analysis of new blood vessel formation in 
CNV animal models as compared with conventional FA.

Fig.1: Analysis of the area of CNV for the superficial vascular plexus 
(SVP), intermediate vascular plexus (IVP), deep vascular plexus 
(DVP), outer nuclear layer (ONL), the ellipsoid zone (EZ), inner 
choroidal (IC) and outer choroidal (OC) layer imaged by OCT-A 
and FA following the laser treatment over time (D = day following 
laser treatment). The asterisks are indicating a significant difference 
(p≤0.0001) in CNV area calculated by the Mann-Whitney-U-Test, 
n.s. showing non significance results.
Commercial Relationships: Johanna Meyer; Petra P. Fang, 
Heidelberg Engineering (F); Tim U. Krohne, Novartis (C), 
Heidelberg Engineering (F), Novartis (R), Bayer HealthCare 
(C), Alimera Sciences (C), Novartis (F), Bayer HealthCare (R), 
Heidelberg Engineering (R), Alimera Sciences (F); Frank G. Holz, 
Bayer HealthCare (C), NightstarX (F), Boehringer-Ingelheim (C), 
Allergan (F), Bayer HealthCare (R), Carl Zeiss Meditec (F), Thea 
(C), Allergan (R), Bioeq (C), Optos (F), Acucela (F), Genentech/
Roche (R), Novartis (C), Heidelberg Engineering (F), Novartis 
(R), Heidelberg Engineering (C), Novartis (F), Pixium (F), Merz 
(C), Bayer HealthCare (F), Heidelberg Engineering (R), Acucela 
(C), Genentech/Roche (C), Genentech/Roche (F), Bioeq (F); 
Steffen Schmitz-Valckenberg, Genentech/Roche (R), Heidelberg 
Engineering (F), Alcon/Novartis (C), Alcon/Novartis (F), Allergan 
(F), Bayer HealthCare (R), Bayer HealthCare (F), Formycon (F), 
Optos (F), Heidelberg Engineering (R), Allergan (R), Carl Zeiss 
MediTec (F), Genentech/Roche (C), Genentech/Roche (F)

Program Number: 4871 Poster Board Number: A0393
Presentation Time: 3:45 PM–5:30 PM
Monitoring retinal vascular occlusions in rodents with OCT 
angiography
Brian Soetikno1, 2, Xiao Shu1, Qi Liu1, Wenzhong Liu1, Siyu Chen1, 
Lisa Beckmann1, Amani A. Fawzi2, Hao F. Zhang1. 1Biomedical 
Engineering, Northwestern University, Chicago, IL; 2Ophthalmology, 
Northwestern University, Chicago, IL.
Purpose: Retinal vascular occlusive diseases, including artery and 
vein occlusions, are a major cause of vision loss. Producing retinal 
vascular occlusions in animals with slit-lamp-based techniques can 
be challenging and inconsistent. To facilitate the production of retinal 

vascular occlusions, we developed an integrated imaging and laser 
occlusion device, which can consistently and precisely produce 
vascular occlusions with real-time monitoring.
Methods: We developed an integrated imaging and laser occlusion 
system with the capabilities of near-infrared optical coherence 
tomography (OCT), OCT angiography (OCTA), fluorescent scanning 
laser ophthalmoscopy (fSLO), and high-power laser for inducing the 
occlusion. After anesthesia induction, C57BL/6 mice were imaged 
with OCT and OCTA to collect baseline structure and angiogram 
data. Next, a photosensitive solution of Rose Bengal (RB) dye 
was injected into the lateral tail vein. Using fSLO, the RB dye was 
imaged within the retinal vasculature. To perform vascular occlusion, 
the field of view of the fSLO system was adjusted to encompass the 
width of the target vessel. Then, the laser power of the fSLO system 
was increased to ~20 mW to begin occluding the vessel. With the 
fSLO, we monitored, in real-time, the occlusion process, which took 
<10 seconds. For longitudinal monitoring, we acquired OCT and 
OCTA images immediately after and on days 1, 3, and 7  
post-occlusion.
Results: Fig. A shows a montage of 3 en face baseline depth-colored 
OCTA images. After tail vein injection of RB, we imaged the area in 
pink dashed box in Fig. A with fSLO, resulting in the image shown 
in Fig. B (a: arteries; v: veins). We targeted the vein branch (solid 
yellow circle in Fig. B) for occlusion, which was achieved in 8 
seconds. We repeated OCTA imaging post-occlusion (Fig. C). The 
area indicated by the white dashed line delineates an area of capillary 
non-perfusion, resulting from the occlusion. The occluded vein 
also showed loss of OCTA signal near the occlusion site indicating 
diminished blood flow motion.
Conclusions: We successfully built an integrated imaging device 
for the production and monitoring of retinal vascular occlusions in 
rodents. We refined the experimental protocol for performing vascular 
occlusions using real-time image guidance. This device and protocol 
could serve as a foundation for novel research on retinal vascular 
occlusion pathophysiology and treatment strategies.

Commercial Relationships: Brian Soetikno, None; Xiao Shu, 
None; Qi Liu, None; Wenzhong Liu, None; Siyu Chen, None; 
Lisa Beckmann, None; Amani A. Fawzi, None; Hao F. Zhang, 
None
Support: NIH F30EY026472, R24EY022883, DP3DK108248, 
R01EY026078
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Retinal vascular biometry in wild-type and a retinal vascular 
leakage model in Zebrafish using OCT angiography
Ivan Bozic2, Kathleen Spitz2, Lana M. Pollock1, Bela Anand-Apte1, 
Yuankai Tao2. 1Cole Eye Institute, Cleveland Clinic, Cleveland, OH; 
2Biomedical Engineering, Vanderbilt University, Nashville, TN.
Purpose: In vivo assays enable longitudinal imaging of pathogenesis 
and response to novel therapeutics. Optical coherence tomography 
(OCT) and OCT angiography (OCT-A) allow for noninvasive 
visualization of structural and functional changes in the retina, 
respectively. We propose novel biometric algorithms to quantify 
changes in retinal vasculature to quantify longitudinal changes in a 
zebrafish model of retinal vascular leakage.
Methods: In vivo zebrafish retinal datasets were imaged using a 
custom-built spectral domain OCT system (855±45 nm and 125 
kHz line-rate) under an IRB-approved protocol (Fig. 1(a)). OCT-A 
volumes were acquired with a 5 repeated B-scans at each position 
and vascular maps were calculated using wOMAG in post-processing 
(Fig. 1(b), (c)). Animals were anesthetized using a 0.14% Tricaine 
solution and imaged air. A subset of study animals was treated with 
10 μM diethylaminobenzaldehyde (DEAB) and 0.04% dimethyl 
sulfoxide in 1 L of water for 26 h to induce vascular leakage. Wild-
type (WT, nWT=10) and vascular leakage model (nDEAB=10) zebrafish 
were imaged longitudinally in both eyes at multiple time-points: 
tWT=10 and tDEAB=6 (pre-treatment and 1, 3, 6, 8, 10 days post-
treatment). Custom-developed segmentation algorithms were used to 
extract biometric features from OCT-A vessel maps including vessel 
segment length, curvature, and branch angle (Fig. 1(d)).
Results: OCT-A vascular maps showed distinct biometric features 
that may be used to uniquely identify each animal. WT animals 
showed no significant changes in vascular biometry during 
longitudinal time-points (Fig. 1(e)-(g)). We observed retinal vascular 
occlusion followed by reperfusion in DEAB treated animals (Fig. 
1(h)-(m)).
Conclusions: OCT-A enabled noninvasive visualization of retinal 
vascular occlusion and reperfusion. These preliminary results 
motivate potential applications of OCT-A as a tool for studying 
pathogenesis and therapeutic screening in zebrafish models of 
vascular disease.

In vivo OCT of zebrafish retina. (a) SD-OCT was used to image 
retinal (b) structure and (c) vasculature. (d) Branch vessel 
segmentation overlaid onto OCT-A map. Biometric features including 
(e) vessel segment length, (f) curvature, and (g) branch angle in WT 
animals. Longitudinal imaging in DEAB treated animal (h) before 
treatment and (i) 1, (j) 3, (k) 6 and (l) 8 days after treatment. (m)-(o) 
Biometric changes relative to baseline.
Commercial Relationships: Ivan Bozic, None; Kathleen Spitz, 
None; Lana M. Pollock, None; Bela Anand-Apte, None; 
Yuankai Tao, None
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Corneal findings after death: a preliminary OCT study on an 
animal model
Matteo Nioi1, Pietro E. Napoli2, Claudio Iovino2, 
Francesco Paribello2, Maurizio Fossarello2, Ernesto d’Aloja1. 
1Department of Public Health, Clinical and Molecular Medicine 
-Forensic Scinece Unit-, University of Cagliari, CA (Cagliari), Italy; 
2Department of Surgical Sciences, Eye Clinic, University of Cagliari, 
Cagliari, Italy.
Purpose: The aim of this study was to describe by means of a 
portable OCT the postmortem morphological changes of the central 
cornea in an animal model (Ovis aries).
Methods: The design involved the analysis of 30 eyes (15 heads) of 
female, adult sheep (> 2 years) sacrificed at a local slaughterhouse. 
The eyes, after decapitation, were examined in situ, without 
enucleation. Ocular globes were stored at known temperature (within 
a range of 12–22 °C) and humidity (within a range of 50–60%). The 
instrumental analysis was executed using a portable spectral-domain 
OCT (SD-OCT) system (iVue SD-OCT, Optovue Inc, Fremont, CA) 
calibrated to the corneal mode. OCT imaging was performed at the 
following time-points since death: immediately (within 15minutes), 
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at the 30th minute, at the 1st, 2nd, 3rd, 4th, 5th, 6th, 7th, 8th, 9th, 10th, 11th, 
12th, 15th, 18th, 21st, 24th, 30th, 36th, 42nd, 48thhour, and later  
(< 72nd). Pachymetric map, morphological and ultrastructural analysis 
(epithelium, stroma, and endothelium) were performed for each time-
point.
Results: After initial thinning and epithelial hyper-reflectivity, 
stromal thickness increased from the 2nd up to the 6th hour. 
Subsequently, a new trend of thinning was observed in association 
with a demarcation line between anterior and posterior stroma. 
At the same time, in 33% of samples, epithelium disappeared and 
endothelium was characterized by an increase of reflectivity. After 
the 12th hour, a recurrence of corneal swelling was detected in 
association with the delamination of stromal tissue. Since the 24th 
hour, epithelium disappeared in 50% of cases and anterior chamber 
depth progressively decreased. At the 48th hour, corneal tissue showed 
the onset of putrefaction processes: the appearance of hyper-reflective 
dots in anterior chamber, irido-corneal contact, and the massive 
vacuolization of the posterior stroma until the total delamination.
Conclusions: The portable OCT system is a useful approach for 
in situ, postmortem corneal examination, and may be potentially 
applied for the selection of donor cornea in transplantology and the 
determination of post-mortem intervals in forensic medicine.

OCT evidences during the putrefaction process of the cornea 
throughout the late intervals: the irido-corneal contact, the massive 
vacuolization of the posterior stroma until the delamination and the 
appearance of hyper-reflective dots in anterior chamber.
Commercial Relationships: Matteo Nioi, None; Pietro E. Napoli, 
None; Claudio Iovino, None; Francesco Paribello, None; 
Maurizio Fossarello, None; Ernesto d'Aloja, None
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Quantitative assessment of photoreceptor degeneration by 
confocal scanning laser ophthalmoscopy in two mouse models of 
retinitis pigmentosa
Harry O. Orlans1, 2, Alun R. Barnard1, 2, Robert E. MacLaren1, 2. 
1Nuffield Laboratory of Ophthalmology, University of Oxford, 
Oxford, United Kingdom; 2Oxford Eye Hospital, Oxford, United 
Kingdom.
Purpose: Imaging techniques such as ocular coherence tomography 
(OCT) have revolutionised the assessment of retinal disease in both 
humans and animal models. In degenerative states or following 
surgery, where normal lamellar architecture of the retina may be 
disorganised, segmentation technology may be insufficient to 
accurately quantify outer nuclear layer (ONL) loss, particularly if 
this is non-uniform. Here we describe a novel technique for the in 
vivo quantification of outer retinal degeneration using the confocal 
scanning laser ophthalmoscope (cSLO) and validate this in two 
mouse models of retinitis pigmentosa.
Methods: Transgenic mice carrying an Nrl-EGFP allele and 
homozygous for either knock-out of rhodopsin (Nrl-EGFP, Rho-/-) 
or heterozygous for knock-in of P23H mutant rhodopsin (Nrl-

EGFP, RhoP23H/+) were used in this study. These novel strains have 
green fluorescent rods which undergo a progressive degeneration. 
Fundus imaging was performed at three weekly intervals by infrared 
reflectance and blue light fluorescence cSLO. Mean grey values 
(mGV), which quantify average fluorescence levels within retinal 
cSLO images, were compared for degenerate and age-matched 
Nrl-EGFP, non-degenerate (Nrl-EGFP, Rho+/+) controls. Mice were 
sacrificed at a range of post-natal ages and photoreceptor layer (PRL) 
thickness measured by histology was correlated with mGV.
Results: Mean grey value positively correlated with corresponding 
PRL thickness as measured histologically (r2=0.75, P<0.0001). 
Recorded mGV significantly decreased over time in the Rho-/- and 
RhoP23H/+ groups but was maintained in Rho+/+ mice (P<0.001 for 
effect of time in both degenerate groups; P<0.0001 for both Rho-/-

 versus Rho+/+ and RhoP23H/+ versus Rho+/+, two-way ANOVA). This 
corresponded to ONL thinning as measured by OCT and histology. 
The mGV of superior retina was significantly greater than that of 
inferior retina in RhoP23H/+ (P<0.0001) but not age-matched Rho-/-

 (P=0.57) mice which reflected histological findings.
Conclusions: Fluorescence labelling of rod photoreceptors permits 
in vivo characterisation of models of retinitis pigmentosa and may 
provide new insights into patterns of degeneration or rescue effect 
after treatment. Mean grey value can be used in such cases to 
quantify the degree of ONL degeneration and can identify regional 
variations in photoreceptor loss.
Commercial Relationships: Harry O. Orlans, None; 
Alun R. Barnard, None; Robert E. MacLaren, None
Support: MRC/Fight for Sight
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Transfection efficiency of hybrid adeno-associated virus (AAV) 
vectors in mouse retinal ganglion cells (RGCs)
Xu Cao, Heather K. Mak, Jasmine S. Yung, Heidi Ng, 
Christopher K. Leung. Ophthalmology and Visual Sciences, The 
Chinese University of Hong Kong, Hong Kong, Hong Kong.
Purpose: Adeno-associated virus (AAV) is a replication-deficient 
virus that can infect RGCs with low immune responses, making 
it a good candidate for gene therapy. Although capsid protein is a 
major determinant of cellular tropism and a variety of hybrid AAV 
vectors have been engineered with capsid protein of AAV serotypes 
1-9, little is known about the transfection efficiency of these AAV 
serotypes in RGCs via intravitreal administration. Here, we examined 
the efficiency of seven AAV serotypes in the mouse retina after 
intravitreal administration.
Methods: Each eye of 13 4-week-old C57BL/6 mice eyes received 
intravitreal injection of one of the following GFP-expressing AAV 
serotypes: AAV2/1, AAV2/2, AAV2/4, AAV2/5, AAV2/6, AAV2/8 
and AAV2/9. The retinas were imaged non-invasively using a 
confocal scanning laser ophthalmoscope (CSLO) at day 3, week 1, 
2, 3, 4 and 8 following intravitreal injection. The retinas were then 
isolated for immunohistochemistry. Transfection efficiency was 
calculated with reference to the proportion of the number of GFP 
and TUJ1 positive cells to the number of TUJ1 positive cells in the 
ganglion cell layer.
Results: With in vivo CSLO imaging, florescent signals were first 
detected 3 days after intravitreal injection and the signals peaked after 
1 week (Fig.1). AAV2/1, AAV2/2, AAV2/4 and AAV2/6 transfected 
RGCs with transfection efficiency of 0.22± 0.11%, 14.33±0.76%, 
0.02±0.02 %, and 0.08±0.05 %, respectively. AAV2/2 showed the 
highest transfection efficiency and the transfection was evenly 
distributed in the retina. AAV2/5, AAV2/8 and AAV2/9, however, did 
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not transfect RGCs and the GFP signals were primarily localized to 
the injection site.
Conclusions: Intravitreal administration of AAV2/2 had the greatest 
efficiency for transfecting RGCs compared with other AAV serotypes. 
Long term expression was observed up to 2 months of follow-up. Our 
data supports intravitreal administration of AAV2/2 can provide a 
safe and effective approach for gene delivery to RGCs.

Figure 1. In vivo CSLO imaging of a mouse retina at day 3, week 1, 
2, 3 and 4 following intravitreal injection of AA2/2 (left to right).

Figure 2. Immunohistochemical staining of a retinal cross-section 
(left to right) showing GFP (green), TUJI (red), DAPI (blue) 
fluorescent signals and the brightfield and the merged images.
Commercial Relationships: Xu Cao, None; Heather K. Mak, 
None; Jasmine S. Yung, None; Heidi Ng, None; 
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Fluorescence lifetime measurements during laser-induced wound 
healing of retinal pigment epithelial cells
Yoko Miura1, 2, Natalie Blimke1, Katharina Kern1, Daniel Weng1, 
Joachim Pruessner1, Gereon Huttmann2, Ralf Brinkmann1, 2. 1Medical 
Laser Center Lübeck, Lübeck, Germany; 2Institute of Biomedical 
Optics, University of Lübeck, Lübeck, Germany.
Purpose: The fluorescence lifetime (FLT) is an imaging parameter 
that may provide information regarding anatomical and metabolic 
status of living tissues. Purpose of this study is to investigate FLT 
of ex-vivo retinal pigment epithelium (RPE) after thermal laser 
irradiation using fluorescence lifetime imaging ophthalmoscopy 
(FLIO).
Methods: Porcine RPE-Bruch’s membrane-choroid explants were 
set in ring holders, placed in a custom-made artificial eye filled with 
phosphate buffered saline (PBS). Laser irradiation was performed 
using a continuous wave laser (λex = 532 nm) with a spot diameter of 
200 μm, irradiation duration of 100 ms, and a power from 50 to 150 
mW. After laser irradiation the tissues were maintained in the culture 
medium at 37°C in a 5% CO2 incubator. At 1, 24 and 48 h after 
irradiation FLT was measured at 473 nm excitation with a prototype 
Fluorescence Lifetime Imaging Ophthalmoscope (FLIO) build 
by Heidelberg Engineering GmbH. It comprises a scanning laser 
Ophthalmoscope with a fluorescence lifetime imaging system using 
a time-correlated single photon counting method. Following FLT 
measurements, cell morphology was investigated by staining cellular 
F-actin using FITC-phalloidin.
Results: F-actin staining showed RPE destruction already 1 h after 
irradiation with the lowest power (50 mW). The damaged area 
increased power-dependently. One hour after irradiation, only subtle 
autofluorescence (AF) but apparent FLT alterations were visible at the 
spots irradiated with higher powers (>80-100 mW, varied dependent 
on pigmentation), where the mean FLT (τm) was significantly 
increased in the damaged region (from around 200 ps to over 2000 
ps). Spots after lower power irradiations were not detectable both 

with AF and FLIO after 1 h. After 48h, F-actin staining showed that 
all laser wounds were under wound healing processes, where the 
defect after irradiations with 50-80 mW had been closed, whereas 
the wounds made with higher powers were still open. While AF 
alterations were rarely detectable in all spots, FLT clearly visualized 
all irradiated regions, even where the defect was already closed. 
Center of the spots showed the longest FLT, surrounded by a ring 
region with the intermediate length of FLT between the central region 
and the surroundings, whose width increased over time.
Conclusions: FLIO might non-invasively detect the RPE cells in the 
process of wound healing.
Commercial Relationships: Yoko Miura, None; Natalie Blimke, 
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A Rodent Model of Graded Reduction of Retinal Blood Flow for 
Ischemia Research
Norman P. Blair, Anthony Felder, Michael R. Tan, Mahnaz Shahidi. 
Ophthalmology & Visual Sciences, Univ of Illinois at Chicago, 
Chicago, IL.
Purpose: The retinal injury induced by short-term total ischemia 
may differ from that induced by longer-term partial ischemia or 
from that in clinical vascular occlusions which retain some blood 
flow. Methods are lacking to establish graded levels of retinal blood 
flow (RBF) for arbitrary durations without compromising the ocular 
media transparency which is necessary for optical measurement 
of retinal physiologic parameters during the RBF reductions. We 
herein present such a method based on the observation that rats 
with bilateral carotid artery (CA) occlusion survive and have severe 
retinal abnormalities, whereas with unilateral CA occlusion eyes have 
minimal abnormalities (Slakter et al. AJO 1984;97:168).
Methods: Under anesthesia, one CA was ligated in Long Evans 
rats (N = 5). A custom-built clamp consisting of a rod mounted on 
a translational stage and a backstop was positioned to straddle the 
second CA. By adjusting the rod position relative to the backstop, 
graded compressions of the CA were achieved. RBF imaging was 
performed in the ipsilateral eye 10 minutes after CA compressions 
that varied from 0% (full flow) to 100% (minimal flow). Retinal 
arterial (DA) and venous (DV) diameters were measured from 
fundus reflectance images at 532 nm. Venous blood velocity (VBV) 
was measured from the movement of systemically injected 2 μm 
fluorescent microspheres. RBF was calculated from DV and VBV. 
Data were normalized to full flow values and plotted as functions of 
% CA compression. Data points were fitted to first or second order 
polynomials.
Results: DA changed minimally with % CA compression, but DV 
decreased at higher levels of CA compression Both VBV and RBF 
showed slight changes between 0% and 50% CA compression, but 
both dropped precipitously at compressions greater than 50% and 
approached zero at 100% CA compression. Best fit cures described 
by second order polynomials gave R2 values of 0.78 and 0.65 for 
VBV and RBF, respectively.
Conclusions: Reductions of RBF were induced and measured 
during controlled compression of the ipsilateral CA and ligation 
of the contralateral CA. Substantial, graded reductions in RBF 
were observed with more than 50% CA compression. This method 
holds promise for evaluation of retinal ischemic injury induced by 
controlled, constant, reductions of RBF for variable durations.
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Retinal Blood Flow versus Percent Carotid Artery Compression
Commercial Relationships: Norman P. Blair, None; 
Anthony Felder, None; Michael R. Tan, None; Mahnaz Shahidi, 
None
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Vascular change in oxygen-induced retinopathy rat model 
observed using retinal optical coherence tomography 
angiography
Yongjoo Kim1, Hye kyoung Hong2, Jang Ryul Park1, Youjin Koh2, 
WooJhon Choi1, Se Joon Woo2, Kyu Hyung Park2, Wang-Yuhl Oh1. 
1KAIST, Daejeon, Korea (the Republic of); 2Bundang Seoul National 
University Hospital, Seongnam, Korea (the Republic of).
Purpose: Retina hypoxia is a condition that the retina lacks 
oxygenation due to ischemic vascular change. If the retina is in 
ischemic condition for a prolonged period of time, it can lead 
to pathologic neovascularization in the retina. To explore the 
pathophysiology of the ischemic retinal disease, we induced oxygen-
induced retinopathy (OIR) in the rat eye, and monitored retinal 
microvasculature using optical coherence tomography angiography 
(OCTA).
Methods: Two groups of Sprague Dawley rat were prepared. The 
mother and pups in the OIR group were incubated in 80% oxygen 
chamber from one day after birth and returned to room at 12 days-
old (P12), whereas the control group was remained in the room 
condition. A lab-built swept source OCTA system with 230 kHz 

A-line rate at 1050 nm was used for this study. The pups were imaged 
every 3 days from P15 to P24. Immunofluorescence imaging was also 
performed in the same eyes to compare with OCTA.
Results: The neovascular tufts sprouting above the retinal surface are 
observed on the intensity images in the OIR rat (Figure 1. A1~A2). 
The tufts can be segmented from the retina and overlaid in magenta 
(Figure 1. A3). The vascular development in different capillary plexus 
is visualized by segmenting the inner plexiform layer. The deep 
capillary plexus in the OIR is suppressed (Figure 1. B4) while the 
control groups shows distinct capillary networks (Figure 1. B1~2). 
The blue areas in en face vascular projection images correspond to 
local regions where the intensity signal is below certain threshold 
level due to shadowing caused by hyaloid vessels in the vitreous.
Conclusions: We observed the vascular change in the OIR rat using 
OCTA. In addition to neovascular tufts, quantitative analysis of 
retinal thickness and vascular development in different capillary 
plexus will be discussed.

Figure 1. Retinal OCTA images of the OIR rats. (A1, A2) OCT 
intensity cross sectional images with neovascular tufts above the 
retinal surface. (A3) OCTA en face projection with the tufts overlaid 
in magenta. OCTA en face projection images of superficial and deep 
capillary plexus for control group (B1, B2) and for OIR group (B3, 
B4).
Commercial Relationships: Yongjoo Kim, None; Hye 
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