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Unilateral Occlusive Juxtafoveolar Telangiectasis: A 27-year
Natural History Study
Sawsan R. Nowilaty, Dhoha M. Alhamad. Vitreoretinal Division,
King Khaled Eye Specialist Hospital, Riyadh, Saudi Arabia.
Purpose: Occlusive juxtafoveolar telangiectasis (JFT group 3 of
Gass and Blodi) is a rare and classically bilateral condition. Its
stages of development and long-term natural history are not well
described. The purpose of this report is to demonstrate the evolution
of the foveal capillary obliterations and telangiectasis observed in a
unilateral case followed for 27 years.
Methods: Prospective retinal clinical, photographic and fluorescein
angiographic documentation through 27 years of follow up of an
occlusive JFT in the right eye of a 48-year-old man.
Results: At presentation, visual acuity in the right eye was 20/30.
Visibly obliterated perifoveal capillaries, irregular enlargement
of foveal avascular zone (FAZ), parafoveal telangiectasis with
aneurysmal dilations of terminal capillaries and minimal late
staining on fluorescein angiography without macular edema were
observed. Systemic work up for diabetes, hypertension, retinal vein
occlusion, sickling hemoglobinopathy, prior irradiation, collagen
vascular disease, carotid artery stenosis or central nervous system
vasculopathy remained negative.
Through the next 27 years, a slow progressive retinal capillary
dropout continued centrifugally in each parafoveal sector according
to a predictable pattern starting with tiny intraretinal hemorrhages,
then segmental narrowing and whitening of the precapillary
arterioles, followed by obstruction of the arteriolar segment on
angiography and replacement with capillary remodeling and
aneurysmal dilations. The latter disappeared progressively from the
center as the obliterative process extended centrifugally to adjacent
arterioles. No ischemic retinal whitening or edema were observed.
After 27 years, the FAZ has enlarged to an oval zone measuring 4
disc areas, bordered by blunted obliterated capillaries and terminal
capillary aneurysmal dilations with no macular edema. Visual acuity
was 20/100. Left eye stayed normal with a visual acuity of 20/20.
Conclusions: In occlusive juxtafoveolar telangiectasis retinal
precapillary obliterations precede the visible retinal capillary
telangiectasis and aneurysmal dilations. The obliterative process is
slow but relentless, and as it expands centrifugally, centrally located
capillary channels and aneurysms disappear while new capillary
telangiectasis and aneurysmal dilations develop at the border of the
enlarged foveal avascular zone.
Commercial Relationships: Sawsan R. Nowilaty, None;
Dhoha M. Alhamad, None
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Optical Coherence Tomography Angiography of Treatmentnaïve Quiescent Choroidal Neovascularization in Pachychoroid
Neovasculopathy
Adriano Carnevali2, 1, Vittorio Capuano3, Riccardo Sacconi4, 2,
Lea Querques2, alessandro marchese2, Alessandro Rabiolo2,
Eric Souied3, Vincenzo Scorcia1, Francesco Bandello2,
Giuseppe Querques2. 1Università “Magna Graecia” Catanzaro,
Catanzaro, Italy; 2Ophthalmology, Department of Ophthalmology,
University Vita-Salute, IRCCS Ospedale San Raffaele, Milan, Italy;
3
Department of Ophthalmology, Centre Hospitalier Intercommunal
de Créteil, Université Paris Est Créteil, Creteil, France; 4Eye clinic,
Department of Neurological, Biomedical and Movement Sciences,
University of Verona, Verona, Italy.
Purpose: To estimate the prevalence of treatment-naïve
quiescent choroidal neovascularization (CNV) in pachychoroid
neovasculopathy(PNV), and investigated the optical coherence
tomography angiography (OCT-A) features.
Methods: Treatment-naïve quiescent CNV were identified from a
pool of patients with PNV consecutively presenting between January
2016 and June 2016 at two high-volume referral centers (Milan
and Creteil). As per standard clinical assessment at both sites, all
patients had previously undergone a comprehensive ophthalmologic
examination, including fundus biomicroscopy, FA, ICGA, SD-OCT
(Spectralis+HRA;Heidelberg-Engineering, Heidelberg, Germany)
and OCT-A. Each enrolled patient underwent OCT-A through
AngioPlex® CIRRUS HD-OCT model 5000, or AngioVue®
RTVue® XR-Avanti.
Results: From a pool of 55 eyes with PNV a total of 6 eyes of 6
patients (mean age: 61.1±9.0 years) met the selection criteria. This
accounts for an estimated prevalence of 10.9%(2.7-19.1, 95% CI).
In all eyes, treatment-naïve quiescent CNV were characterized by
a flat irregular elevation of the retinal pigment epithelium(RPE)
with moderately reflective material in the sub-RPE space, no intra/
subretinal hyporeflective fluid on OCT. Mean subfoveal choroidal
thickness was 399±72 µm for study eyes. Type 1 quiescent CNV
were detected in all study eyes by OCT-A and there was agreement
of 100% between the two readers (G.Q., A.C.) in the correspondence
between ICGA images and OCT-A images. CNV appearing as
hypercyanescent neovascular network in early-mid phases of
ICGA, was characterized by wash-out in the late phase; also the late
hypocyanescent lesion well corresponded to the neovascular network
as visualized by OCT-A. The most frequently observed features (well
defined margin and irregular shape) were seen in 4 of 6 eyes.
Conclusions: Quiescent CNV in PNV may be suspected by SDOCT that shows flat irregular elevation of the RPE with moderately
reflective material in the sub-RPE space, and by ICGA, that shows
the neovascular network in the early-mid phases, then characterized
by late wash-out. In the current series, OCT-A was able to clearly
demonstrate the presence of treatment-naïve quiescent CNV in all
cases, suggesting the utility of its application as a high sensitivity
diagnostic tool.
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the late hypocyanescent lesion (ICGA) well corresponding to the
neovascular network as visualized by OCT-A
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Vittorio Capuano, None; Riccardo Sacconi, None; Lea Querques,
None; alessandro marchese, None; Alessandro Rabiolo, None;
Eric Souied, Heidelberg (Germany) (C); Vincenzo Scorcia, None;
Francesco Bandello, Zeiss (Dublin, USA) (C); Giuseppe Querques,
Heidelberg (Germany) (C), Zeiss (Dublin, USA) (C)
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Optical Coherence Tomography Angiography in
Hydroxychloroquine Toxicity
Priya Sharma1, Maria Pefkianaki1, Murtaza K. Adam2, Allen Ho2,
Jason Hsu2, Joseph Maguire2, Carl D. Regillo2, Charles G. Affel1,
Elizabeth Affel1, Julia A. Haller1. 1Ophthalmology, Wills Eye
Hospital, Philadelphia, PA; 2MidAtlantic Retina, Wills Eye Hospital,
Philadelphia, PA.
Purpose: To analyze a single center’s experience with optical
coherence tomography angiography (OCTA) in hydroxychloroquine
(HCQ) toxicity
Methods: Prospective single-center cross-sectional study of 16
patients (32 eyes) with past or current HCQ use. Patients with
concurrent retinal pathology were excluded. Patients without known
HCQ toxicity were placed into groups based on their cumulative
HCQ dosage (<720 g into Group 1, 721g-1440 g into Group 2, >1440
g into Group 3), and patients with known HCQ toxicity were placed
into Group 4. Patients were screened with 10-2 Humphrey Visual
Field (HVF), Spectral-Domain Optical Coherence Tomography
(SD-OCT), Fundus Autofluorescence (FAF), and OCTA (RTVue-XR
Avanti; Optovue, Fremont, California, USA). OCTA images with
blink artifacts or fixation errors were excluded. Testing was reviewed
for presence of paracentral HVF defects, IS/OS attenuation, and hypo
or hyperautofluorescence on FAF. Additionally, quantitative analysis
on OCTA imaging was performed to determine superficial and deep
capillary densities in the overall 3x3 mm scan area.
Results: Of the 32 eyes screened during the study, there were 12
eyes in Group 1, 6 in Group 2, 8 in Group 3, and 6 in Group 4. Eyes
in Group 4 demonstrated signs of advanced HCQ toxicity on 10-2
HVF, SD-OCT, and FAF. Among eyes in Groups 1-3, isolated HVF
abnormalities were found in 4/12 in Group 1 (33%), 1/6 in Group 2
(16.7%), and 2/8 in Group 3 (25%). One eye in Group 1 had isolated
FAF changes.
No eyes were found to have parafoveal nonperfusion on OCTA.
Average superficial capillary density was 51.3% (± .067) and average

deep capillary density was 42.8% (± .074). Average superficial
capillary densities did not vary between eyes with known HCQ
toxicity and those without known HCQ toxicity (54.5% vs 50.6%
respectively, p=0.229). However, average deep capillary densities
varied between eyes with known HCQ toxicity and those without
known HCQ toxicity (48.9% vs 41.4% respectively, p=0.02), with a
weak trend towards increasing deep capillary density with increasing
cumulative HCQ dosage (R=0.235, p=0.89).
Conclusions: OCTA demonstrates increased deep capillary vascular
density in eyes with known HCQ toxicity compared to those without
known HCQ toxicity. However, confounding factors such as age and
segmentation errors can account for these changes, and so further
studies are needed to determine if OCTA remains a valid test for
HCQ screening.
Commercial Relationships: Priya Sharma, None;
Maria Pefkianaki, None; Murtaza K. Adam, None; Allen Ho,
Optovue (C); Jason Hsu, Optovue (C); Joseph Maguire, None;
Carl D. Regillo, None; Charles G. Affel, None; Elizabeth Affel,
None; Julia A. Haller, None
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Assessing macular functional changes post epiretinal membrane
peeling using microperimetry:3 month outcomes
Rashmi Nair2, 1, Bobak Bahrami2, 1, Thomas Hong2, Andrew Chang2, 1.
1
Medicine, University of Sydney, Sydney, NSW, Australia; 2Research,
Sydney Institute of Vision Science, Sydney, NSW, Australia.
Purpose: A reduction in visual acuity and visual symptoms are
considered as indications for epiretinal membrane (ERM) peeling
surgery however post-operative functional prognosis is still difficult
to predict. Fundus-driven microperimetry provides quantification of
retinal sensitivity and is being increasingly used to assess macular
function. This study prospectively evaluated anatomical and
functional changes using microperimetry undergoing ERM peeling.
Methods: Thirty patients diagnosed with ERM planned for surgery
were recruited. All patients were assessed preoperatively and 3
months post-operatively. Baseline and postoperative examination
included best-corrected visual acuity (BCVA), spectral domain
optical coherence tomography and microperimetry. Outcome
measures were changes in BCVA, central macular thickness (CMT),
fixation stability, average and central 4○ threshold. Student’s t-test
and Pearson’s correlation coefficient were used for the statistical
analysis.
Results: At 3 months mean±standard deviation BCVA improved by
6.90±5.48 letters (p<0.01) and CMT reduced by 71.03±50.82µm
(p<0.01). There was an improvement in microperimetric average and
central 4○ thresholds (4.72±3.89dB and 3.14±6.79dB respectively
p=0.01) and fixation stability (13.45±29.81%, p<0.001). Patients
with a lower baseline average threshold (<25dB) had a greater mean
gain in average threshold and BCVA at 3 months (5.82±3.58dB and
7.09±5.49 letters respectively p <0.01) compared to patients with
normal baseline average threshold (3.22±1.48 dB and 6.01±4.3 letters
respectively, p=0.01). Baseline BCVA was equivalent between these
groups. Improvement in BCVA and reduction in CMT was found
to be moderately correlated with an increase in average threshold
(R= 0.68, P=0.01 and R= 0.71, P=0.01 respectively). A correlation
was not found between BCVA and CMT with central 4○ threshold
(R=0.49, R=0.51 respectively).
Conclusions: Anatomical and functional outcomes improved
significantly 3 months post ERM peeling. Despite having similar
BCVA at baseline, patients with lower retinal sensitivity compared
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to those with normal retinal sensitivity at baseline showed greater
gain in BCVA and improved macular function after 3 months. Patient
selection for surgery and predicting prognosis postoperatively may be
guided by baseline microperimetry parameters together with baseline
BCVA and symptomatology.
Commercial Relationships: Rashmi Nair, None; Bobak Bahrami,
None; Thomas Hong, None; Andrew Chang, None
Clinical Trial: 371152
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OCT Angiography to Distinguish Choroidal Neovascularization
from Macular Inflammatory Lesions in Multifocal Choroiditis
polina astroz evtouchenko1, Alexandra Miere1, Sarah Mrejen2,
Rim Sekfali1, Eric H SOUIED1, Camille JUNG1,
sylvia nghiem-buffet2, Salomon Y. Cohen1, 2. 1Ophtalmology, Centre
Hospitalier intercommunal de Créteil, Créteil, France; 2Centre
Imagerie Laser, Paris, France.
Purpose: To characterize the macular lesions in multifocal
choroiditis (MFC) using multimodal imaging (MMI) and to evaluate
optical coherence tomography angiography (OCTA) in distinguishing
neovascular from inflammatory lesions.
Methods: Retrospective review of medical records of consecutive
patients diagnosed with MFC and macular involvement, between
September 2014 and May 2016, were included. All patients
underwent standard examination and MMI, including fundus color
photography, fundus autofluorescence (FAF), fluorescein angiography
(FA), and spectral domain-optical coherence tomography (SD-OCT).
They also underwent OCTA examination. Multimodal imaging
and OCTA characteristics of inflammatory lesions and choroidal
neovascularization (CNV) were compared.
Results: Eighteen eyes of 13 patients (11 female) were analyzed. The
mean age was 42.9 ± 13.4 years. The lesions were first categorized as
active or inactive CNV, and active or inactive inflammatory lesions
through conventional MMI. Using OCTA, an abnormal blood flow
was observed in all active CNV (9/9), most inactive CNV (5/6) but
also in 2/14 lesions previously classified as active inflammatory
lesions. On the contrary, no case of inactive inflammatory lesions
showed abnormal blood flow. Therefore, the use of OCTA allowed a
diagnosis of CNV that was not made through conventional MMI in
14% of cases of active inflammatory lesions.
Conclusions: The combined findings of conventional imaging and
OCTA demonstrate distinctive features of inflammatory lesions
and CNV in MFC, allowing an appropriate management of these
sight-threatening lesions. However, OCTA alone did not distinguish
between active and inactive CNV and should be integrated into a
MMI approach.
Commercial Relationships: polina astroz evtouchenko, None;
Alexandra Miere, None; Sarah Mrejen, None; Rim Sekfali, None;
Eric H SOUIED, None; Camille JUNG, None;
sylvia nghiem-buffet, None; Salomon Y. Cohen, None
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Detection of Hydroxychloroquine toxicity based on AAO 2016
Guidelines
Mustafa Iftikhar1, Zubir Rentiya1, Etienne Schonbach1,
Nadia Junaid1, Saleema Kherani1, Bushra Usmani1, Isra Rashid1,
Mohamed Ahmed1, Michelle Petri2, Hendrik P. Scholl3, 1, Syed
Mahmood A. Shah1. 1Wilmer Eye Institute, Johns Hopkins University
School of Medicine, Baltimore, MD; 2Department of Rheumatology,
Johns Hopkins University School of Medicine, Baltimore, MD;
3
Department of Ophthalmology, University of Basel, Basel,
Switzerland.
Purpose: The 2016 guidelines by the American Academy of
Ophthalmology (AAO) on screening for Hydroxychloroquine
(HCQ) retinopathy (HCQR) recommend the use of ancillary
testing, including Fundus Autofluorescence (FAF) and multifocal
electroretinography (mfERG), in addition to the standard use of the
clinical exam, visual fields and optical coherence tomography (OCT).
At recommended HCQ doses, the risk of toxicity up to 5 years is
under 1% and up to 10 years is under 2%, but after 20 years it rises
to almost 20%. Next generation ancillary testing modalities may
improve sensitivity to detect toxicity. The objective of this study is
to estimate the prevalence of HCQ related abnormalities on using the
2016 AAO recommendations on ancillary testing.
Methods: Microperimetry (MP) was used as a substitute for
Humphrey Visual Fields (HVF). Ophthalmic exam, MP, OCT, FAF,
mfERG were performed on 443 eyes of 222 patients who met the
Systemic Lupus International Collaborating Clinics (SLICC) criteria
for diagnosing Systemic Lupus Erythematosus (SLE) and were using
HCQ. Ophthalmic examinations and testing were interpreted by
trained investigators.
Results: The mean duration of treatment with HCQ was 12.5 years in
222 consecutive SLE patients (443 eyes) on whom all four tests were
performed. 103 eyes (23 %) had abnormal findings on OCT with 47
(11 %) of them being HCQ related. 121 eyes (27 %) had abnormal
findings on MP with 30 (7 %) of them being HCQ related. FAF
yielded abnormal findings in 106 eyes (24 %) with 26 (6 %) of them
related to HCQ toxicity. For mfERG, 129 eyes (29 %) had abnormal
findings with 24 (5 %) of them consistent with HCQ toxicity. Overall,
47 (11 %) eyes were rated as HCQ-related abnormalities on OCT,
30 (7 %) on MP, 26 (6 %) on FAF and 24 (5 %) on mfERG. 32 eyes
(7%) demonstrated changes consistent with HCQ retinopathy in two
or more tests and 11 eyes (2%) did so in all four tests.
Conclusions: Our findings indicate that ancillary testing shows high
sensitivity of HCQR. OCT showed the highest sensitivity in terms of
abnormalities, though half of those were not related to HCQ toxicity,
demonstrating relatively low specificity. MP, FAF and mfERG may
contribute critical additional information for making a decision to
continue or stop HCQ in such cases.
Commercial Relationships: Mustafa Iftikhar, None;
Zubir Rentiya, None; Etienne Schonbach, Leopoldina Fellowship
Program Grant No LPDS 2015-14 (F); Nadia Junaid, None;
Saleema Kherani, None; Bushra Usmani, None; Isra Rashid,
None; Mohamed Ahmed, None; Michelle Petri, None;
Hendrik P. Scholl, Gerson Lehrman Group (C), Gensight Biologics
(C), NightstaRx Ltd (F), Genzyme Corp./Sanofi (R), Genentech
Inc./F. Hoffmann-La Roche Ltd (R), Guidepoint (C), QLT, Inc (F),
Boehringer Ingelheim Pharma GmbH & Co. KG (C), Acucela Inc
(F), Vision Medicines, Inc (C), Daiichi Sankyo, Inc (C), ReNeuron
Group Plc/Ora Inc (R), Intellia Therapeutics, Inc (C), Shire (C); Syed
Mahmood A. Shah, None
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Comparison of Potential Acuity Meter to Retinal Acuity Meter in
Patients with Retinal Disorders
Joseph Ho, William R. Freeman. Ophthalmology, UCSD Shiley Eye
Institute, La Jolla, CA.
Purpose: In the treatment of retinal diseases, it is important to
evaluate whether if the vision loss was due to retinal disease versus
refractive errors or media opacities. The Potential Acuity Meter
(PAM) assesses visual potential by projecting a Snellen eye chart
onto the retina using a light beam with a 0.1 mm pinhole aperture. We
wish to compare the utility of the PAM to the Retinal Acuity Meter
(RAM) in assessing potential visual acuity (VA) in patients with
retinal disorders. The RAM uses a modified pinhole spectacle and an
illuminated near card held fixed at 40 cm.
Methods: Patients with retinal disorders seen between August and
November 2016 in the retina service at the University of California,
San Diego were eligible. All participants were measured with the
RAM and PAM to assess the potential VA. Patients with significant
non-retinal disorders were excluded. The best-corrected VA by
refraction was compared to RAM and PAM measurements.
Results: 54 eyes from 48 patients were enrolled. 8 eyes had a history
of retinal detachment status-post pars plana vitrectomy (PPV). 12
eyes had epiretinal membranes (ERM),10 were status-post ERM
peel. 8 eyes had dry age-related macular degeneration (AMD). 4
had wet AMD treated with anti-VEGF. 5 had proliferative diabetic
retinopathy, 1 eye had undergone PPV. 7 had diabetic macular edema
treated with anti-VEGF. 7 eyes had a history of macular hole statuspost PPV. 3 eyes had vitreomacular traction. 3 eyes had retinal vein
occlusion treated with anti-VEGF and steroids.1 eye had post-cataract
cystoid macular edema. 3 eyes had posterior vitreous detachment. 2
had diabetes with mild retinopathy.
Average overall ETDRS VA was 20/96 (corrected VA= 20/80,
uncorrected VA= 20/128). Average PAM was 20/50 and RAM was
20/40 (p< 0.001). Both PAM and RAM readings were correlated to
corrected VA, r2= 0.37 and r2= 0.47, respectively.
Conclusions: This study demonstrated that while RAM and PAM
both correlated with corrected EDTRS VA, the correlation was
mildly higher for RAM. Also, the RAM had a tendency to give a
better potential VA than the PAM. These findings may suggest that
perhaps the RAM may better assess the potential VA than does PAM,
given the higher illumination of the near card compensating for the
decreased contrast sensitivity seen in patients with retinal disorders.
Commercial Relationships: Joseph Ho; William R. Freeman,
None
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Distribution and progression patterns of retinal low-reflective
intraretinal spaces in Type 2 Idiopathic Macular Telangiectasia
Ferenc B. Sallo2, 1, Irene Leung2, 8, Ute E. Wolf-Schnurrbusch3,
Bingqian Liu4, 2, Kiyoko Gocho5, Valerie Krivosic6, Tunde Peto7, 8,
Adam M. Dubis1, 2, Daniel Pauleikhoff9, Traci E. Clemons10,
Michel Paques11, 12, Emily Chew13, Alain Gaudric6, Alan C. Bird14.
1
Visual Neuroscience, UCL Institute of Ophthalmology, London,
United Kingdom; 2Research & Development, Moorfields Eye
Hospital, London, United Kingdom; 3University of Bern, Bern,
Switzerland; 4Zhongshan Ophthalmic Centre, Sun Yat-sen University,
Guangzhou, China; 5Nippon Medical University, Chiba Hokusoh
Hospital, Chiba, Japan; 6Service d’Ophtalmologie, Hôpital
Lariboisière, AP-HP, Université Paris Diderot, Paris, France;
7
Queen’s University Belfast, Belfast, United Kingdom; 8NIHR
Biomedical Research Centre for Ophthalmology, at Moorfields Eye
Hospital NHS Foundation Trust and UCL Institute of Ophthalmology,
London, United Kingdom; 9St. Franziskus Hospital, Münster,
Germany; 10The EMMES Corporation, Rockville, MD; 11CHNO des
Quinze-Vingts, Paris, France; 12Institut de la Vision, Paris, France;
13
National Eye Institute, National Institutes of Health, Bethesda, MD;
14
Inherited Eye Disease, Moorfields Eye Hospital, London, United
Kingdom.
Purpose: The presence of low-reflecting spaces in the inner and/
or outer retina is a characteristic neurodegenerative sign in Type
2 MacTel. Their histological correlates, progression patterns or
significance in the natural history of the disease are not well known.
Our aim was to investigate the spatial characteristics of these spaces
and their relationship with other features of the phenotype.
Methods: Optical Coherence Tomographic (OCT) volume scans
centered on the fovea were acquired using Heidelberg Spectralis OCT
devices at 11µm B-scan intervals (up to 261 B-scans/volume). Image
volume data and multimodal fundus images were analyzed in FEI
Amira v5.
Results: Thirty-seven eyes of 19 patients were analyzed; followup data were available for 18 eyes (mean follow-up 1.1 years). In
early disease (no other OCT signs, 5 eyes), small convex spaces
were seen at the boundaries of the outer plexiform layer (OPL),
in the inner- and/or outer nuclear layers (INL/ONL) as well as the
ganglion cell layer (GCL). These were scattered throughout or even
outside the MacTel area. Within the GCL, planar or wedge-shaped
spaces may be present near the foveal pit. In more advanced disease
(vascular anomalies, hyperpigmentation, but no collapse, 12 eyes),
larger spaces near the fovea appear on the OPL/ONL boundary with
a tissue loss of Henle’s layer in the ONL. Within the spaces, oblique
strands with centrifugal ends pointing towards the ILM imply a
schitic process in addition to tissue loss. The topographic distribution
of cavities is often radial (22 eyes). Coincident with ONL spaces,
cavities adjacent to the RPE may occur (27 eyes), and these tend to
be paucifocal, bordered by an EZ break. At least initially, the external
part of the ONL appears as a boundary between cavity systems, later
the cavities may coalesce. Over time, in early disease, the volume
of retinal spaces increases (mean±SD: 13%±11.8%/year, 9 eyes),
whereas in late disease it tends to decrease due to outer retinal
atrophy and a vertical restructuring of the retina (14.1% ±13.6% /
year, 9 eyes).
Conclusions: Low-reflective retinal spaces may be early signs of
MacTel, helpful in establishing a diagnosis. The morphology of ONL
cavities may imply a disassociation and loss of fibers in Henle’s layer.
Depending on disease severity, an increase as well as a decrease in
cavity volume may indicate a progression of the disease.
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Pneumatic Vitreolysis (PVL) for the Treatment of Vitreomacular
Traction Syndrome (VMT)
Calvin E. Mein1, 2, Clement K. Chan3, 4. 1Ophthalmology, U. of TX
Health Science Center, San Antonio, TX; 2Retinal Consultants of San
Antonio, San Antonio, TX; 3Ophthalmology, Loma Linda University,
Loma Linda, CA; 4Ophthalmology, Southern California Desert Retina
Consultants, Palm Desert, CA.
Purpose: To evaluate the efficacy of Pneumatic Vitreolysis for the
treatment of VMT with or without a Stage 2 macular hole (MH).
Methods: A retrospective review of eyes with VMT treated with PVL
from 2010 to 2016 was performed. Eyes with VMT with our without
small Stage 2 MH were treated with 0.3cc of C3F8 gas injection.
Patients with MH were instructed to position face down for 3 days.
Results: 55 consecutive eyes (53 patients) with VMT treated with
PVL were analyzed. Mean age was 69.7 years. There were 14 males
and 39 females. Successful VMT release was achieved in 47 eyes
(85%). Forty seven eyes developed complete PVD (85.4 %) with
average of 3.4 weeks. Of 37 eyes with VMT only, 30 had release
of VMT. Of the eighteen eyes with stage 2 MH, 10 had complete
closure (55%). Of the 8 eyes with MH not closed by PVL, all were
successfully treated with vitrectomy. For the entire group, baseline
BSCVA and final BSCVA was 20/50 and 20/38 respectively (p-value
0.001). Mean baseline and final BSCVA for eyes with Stage 2 MH
was 20/64 and 20/33 resepectively(p-value 0.001). For those eyes
with VMT only, baseline and final BSCVA was 20/49 and 20/41
respectively (p value .015).
Results of univariate analysis showed a significant relationship
between success rate and VMT size within 1 DA (c2 = 12.70, p =
.002), success rate and lack of diabetes mellitus (c2 = 8.41, p =.008),
and a trend between success and lack of cellophane membrane (c2 =
3.13, p = .077).
A stepwise logistic regression showed that younger age was the
strongest predictor (Odds Ratio (OR)=0.83, 95%CI (0.71,0.98)
followed by lack of diabetes mellitus (OR=19.91, 95% CI
(1.59,249.61)).
Complications: one eye with VMT successfully treated with PVL
developed Stage 3 MH after 5 months.
One eye with VMT that failed orcriplasmin treatment and was later
treated with PVL developed a retinal detachment. One eye developed
a retinal tear 1 week after PVL.
Conclusions: PVL with C3F8 gas injection done in the office setting
with limited face down positioning appears to be highly effective
for treatment of VMT with 85% of eyes achieving VMT release.
PVL was capable of closing small Stage 2 macular holes with a
success rate of 55%. All stage 2 MHs that failed to close with PVL
were successfully closed with vitrectomy, ILM peeling and gas fluid
exchange.

Case #18: 74 y/o female with VMT at baseline BSCVA 20/80

Case 18: OCT at final visit 8 months s/p PVL. BSCVA is 20/30
Commercial Relationships: Calvin E. Mein; Clement K. Chan,
None
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Quantitative fundus autofluorescence associated with a diseased
Bruch membrane in pseudoxanthoma elasticum
Martin Gliem1, 2, Philipp Mueller1, 2, Johannes Birtel1, 2,
Robert P. Finger1, 2, Frank G. Holz1, 2, Peter Charbel Issa3.
1
University Eye Hospital Bonn, Bonn, Germany; 2Center for Rare
Diseases Bonn (ZSEB), Bonn, Germany; 3Oxford Eye Hospital,
Oxford, United Kingdom.
Purpose: To quantify lipofuscin-associated fundus autofluorescence
in patients with a diseased Bruch membrane due to pseudoxanthoma
elasticum (PXE).
Methods: For this prospective, monocenter, cross-sectional casecontrol study 49 patients with PXE (mean age 46 years, range
18-62) and 108 healthy controls (mean age 40 years, range 18-64)
were investigated. All subjects underwent quantitative fundus
autofluorescence (qAF) imaging with a modified scanning laser
ophthalmoscope equipped with an internal fluorescent reference
(modified Spectralis HRA-OCT, Heidelberg Engineering) to account
for variations of laser power and detector sensititvity. The mean qAF
values of a circular ring centered to the fovea (qAF8) were measured
and compared between groups.
Results: Overall, patients with PXE showed reduced qAF8
values compared to controls (difference from controls -23%, 95%
confidence interval (CI) -29 to -16%, p<0.001). The reduction was
most pronounced in the subgroup between 40-60 years (-36%, 95%
CI -42 to -30%, p<0.001) and was negatively correlated with the
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extent of Bruch membrane calcification (r=-0.51, 95% CI -0.69 to
-0.26), measured as the eccentricity of the most central border of peau
d’orange. Of the 13 cases below 40 years of age, 12 (92%) showed
qAF8 values within normal limits. Topographically, patients with
PXE showed relatively higher values in temporal and relatively lower
values in nasal segments. The phenotype of patients with reduced
qAF values was characterized by pattern-dystrophy-like changes
(70%; 21 of 29) and reticular pseudodrusen (60%; 18 of 29).
Conclusions: Reduced qAF8 values are a characteristic finding
in patients with PXE. The association with pathology of Bruch
membrane expands the pathophysiologic understanding of PXE and
of multifactorial diseases with pathology of Bruch’s membrane, such
as age-related macular degeneration.
Commercial Relationships: Martin Gliem; Philipp Mueller,
Carl Zeiss Meditec (F), Heidelberg Engineering (F), Optos (F);
Johannes Birtel, Carl Zeiss Meditec (F), Heidelberg Engineering
(F), Optos (F); Robert P. Finger, QLT (C), Novartis (C), Opthea
(C), Bayer (C), Novartis (F), Santen (C); Frank G. Holz, Allergan
(F), Alcon (C), Carl Zeiss Meditec (F), Bayer Health Care (C), Optos
(F), Acucela (F), Boehringer Ingelheim (C), Genentec (C), Novartis
(C), Heidelberg Enginnering (F), Roche (C), Heidelberg Engineering
(C), Novartis (F), Merz (C), Alcon (F), Heidelberg Engineering
(R), Acucela (C), Allergan (C); Peter Charbel Issa, Heidelberg
Engineering (F)
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Characterisation of phenotypes of poppers maculopathy and
their link with the visual prognosis and the resolution of OCT
changes
Laure Van Bol, Rengin Asl?han KURT, Pearse A. Keane, Bish Pal,
Sohba Sivaprasad. Medical retina, Moorfields Eye Hospital, London,
United Kingdom.
Purpose: The occurrence of maculopathy as a side effect of poppers
inhalation is a well-known fact but the nature of the foveal damage
and its visual prognosis remain unclear. We carried out a retrospective
and observational study to describe the spectrum of foveal lesions
caused by poppers toxicity and to evaluate if the phenotype of
maculopathy is related to consumption habits and to visual and
anatomical recovery.
Methods: Retrospective analysis of a case series of 39 patients
diagnosed with poppers maculopathy in Moorfields Eye Hospital
from August 2011 until August 2016.
Symptoms, consumption habits, clinical findings, OCT and
autofluorescence features as well as functional tests (if performed)
were evaluated.
Results: Of the 39 patients, only 2 were women and the median
age was 39 (ranging from 27 to 70). The mean follow up period
was 10 months. All patients initially presented with central visual
disturbances and visual acuities ranging from 20/20 to 20/60. From
the OCT and autofluorescence features, we were able to identify 3
distinct phenotypes: An isolated subfoveal disturbance of the ellipsoid
layer (22 patients), a vitelliform-like lesion (13 patients) and a foveal
microhole (4 patients). The history of drug exposure, the reversibility
of foveal changes and the visual recovery were highly variable and
appeared to be related to the phenotype. Indeed, heavy poppers
consumption was reported amongst all patients diagnosed with a
vitelliform-like maculopathy (weekly consumption during a period
ranging from 2 to 15 years) and none showed complete resolution
of symptoms or foveal changes over time despite drug cessation.
In contrast, amongst the 26 patients presenting with subfoveal

disturbance or a microhole appearance, occasional consumption was
frequently reported and 9 of them demonstrated a full restitution of
normal foveal anatomy after ceasing to consume poppers.
Conclusions: Our results show that poppers maculopathy can
manifest in different phenotypes depending on the duration of drug
exposure. These changes have long been regarded as reversible,
providing that the drug consumption is discontinued. Nevertheless,
we found that symptoms and foveal changes associated with chronic
drug consumption do not seem to resolve over time.
Commercial Relationships: Laure Van Bol, None; Rengin
Asl?han KURT, None; Pearse A. Keane, Novartis (S), Heidelberg
(R), Novartis (R), Haag-Streit (R), Bayer (R), Allergan (R), Topcon
(R), DeepMind (C); Bish Pal, Novartis (R); Sohba Sivaprasad,
Allergan (R), Novartis (R), Bayer (R), Allergan (F), Novartis (F),
Bayer (F)
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Clinical findings used by ophthalmology residents for the
presumptive diagnosis of macular hole in a reference center in
Mexico
Jorge Eduardo A. Aceves Velazquez, Rodrigo Matsui-Serrano.
General Ophthalmology, Conde de Valenciana, Ciudad de Mexico,
Mexico.
Purpose: Macular hole is a frequent retinal pathology that depends
on the clinical ability of a specialist for its diagnosis. The purpose of
this study is to document the clinical findings used by ophthalmology
residents for a presumptive diagnosis of macular hole before
confirmation with optical coherence tomography (OCT).
Methods: A retrospective analysis of 105 patients (n= 115 eyes) that
attended an initial visit between January 2015 to December 2015
with a macular hole diagnosis. The clinical findings were considered
as follows: Best Corrected Visual Acuity (BCVA), Amsler test and
fundoscopic characteristics such as posterior vitreous detachment
(PVD), macular hole (MH), epiretinal membrane (ERM), macular
folds and Watzke-Allen sign. These findings were documented from
each evaluation and total frequencies were calculated.
Results: : 115 eyes were analyzed, 65 being women and 40 being
men. The median age of diagnosis was 59.1 and the right eye was
found to be affected in 56 (49.1%) patients, therefore being the most
common. Only 10 (8%) patients had both eyes affected. The median
BCVA was 0.80 LogMar. A total of 17 (16%) Amsler tests were done,
of which 9 (52%) were positive for metamorphopsia and 2 (11%) for
central scotoma. The Watzke-Allen sign was evaluated in 59 (51.7%)
patients, where 43 (73%) were found positive and 13 (22%) negative.
The fundoscopic examination revealed PVD in 7 (5%) patients, MH
in 105 (92%) patients, ERM in 25 (22%) patients and macular folds
in 7 (6%) patients.
Conclusions: The presumptive clinical diagnosis of macular
hole done by residents did not require a systematic and detailed
exploration of the patient. The image of macular hole and the positive
Watzke-Allen sign were the most conclusive data and the most used
to consider the diagnosis during baseline visit. The diagnosis was
confirmed afterwards with an OCT at the retina department.
Commercial Relationships: Jorge Eduardo A. Aceves Velazquez;
Rodrigo Matsui-Serrano, None
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Safety of consecutive same-day bilateral intravitreal
dexamethasone (Ozurdex) implant administration for cystoid
macular edema
James B. Colchao1, Kapil Kapoor2. 1Eastern Virginia Medical School,
Norfolk, VA; 2Wagner Macula & Retina Center, Virginia Beach, VA.
Purpose: Intravitreal dexamethasone (Ozurdex) is a corticosteroid
implant with demonstrated efficacy in the treatment of cystoid
macular edema secondary to several ocular pathologies. While other
medications have safety data regarding same-day bilateral intravitreal
delivery, this data is lacking for the Ozurdex implant. The purpose of
this study was to assess whether same-session injection of intravitreal
dexamethasone (Ozurdex) was safe when performed bilaterally and
consecutively in an outpatient setting.
Methods: A retrospective single center review of patients receiving
bilateral intravitreal dexamethasone (Ozurdex) from March 1, 2013
to August 1, 2016 was conducted. Selection criteria required patients
to have received consecutive bilateral injections for treatment of
diabetic macular edema, retinal vein occlusion, or posterior uveitis.
Data collected included number of injections, treatment indication,
pre-injection intraocular pressure, and cases of endophthalmitis,
cataract progression, wandering of the implant, or patient perception
of poor tolerability to bilateral delivery.
Results: A total of 48 injections were administered to 24 eyes of 12
patients that qualified for the study. Number of injections ranged from
1 to 5 per eye with an average of 2 +/-1.41 injections per eye during
the study. Patients received intravitreal dexamethasone (Ozurdex)
for treatment of diabetic macular edema (10 patients), retinal vein
occlusion (1 patient) or posterior uveitis (1 patient). There were no
cases of complications from bilateral intravitreal delivery and zero
cases of endophthalmitis, wandering implant, or cataract progression.
Intraocular pressures above 21mmHg were reported in 3 patients and
resolved in all patients with single-drop therapy and did not require
surgical intervention.
Conclusions: This study found bilateral consecutive intravitreal
dexamethasone (Ozurdex) to be safe for the treatment of cystoid
macular edema when administered in a single session in an outpatient
facility. No serious adverse complications were reported and the
treatment was well tolerated. While a few patients experienced
episodes of ocular hypertension, this was comparable to the data of
unilateral intravitreal dexamethasone (Ozurdex) injection, and was
easily controlled. This is the first series to the authors’ knowledge
demonstrating this safety data for the Ozurdex implant.
Commercial Relationships: James B. Colchao, None;
Kapil Kapoor, None
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Does intravitreal Ocriplasmin degrade intraretinal extracellular
matrix molecules?
Declan C. Murphy, Majed Felembam, Nicola Hunt, Stuart N. Baker,
Majlinda Lako, David Steel. Newcastle University, Institute of
Genetic Medicine, Newcastle Univeristy, United Kingdom.
Purpose: Ocriplasmin (OCP), a recombinant truncated form of
plasmin, is a non-specific protease which results in vitreoretinal (VR)
separation in a proportion of patients with vitreomacular traction
thought to be by its action on extracellular matrix (ECM) molecules
at the VR interface. Outer-retinal complications such as photoreceptor
dysfunction have been reported after OCP and hypothesized to result
from off target effects. We carried out an experimental study to
investigate the effect of OCP on a variety of retinal ECM molecules
in primate eyes.

Methods: Six eyes of rhesus macaque primates were enucleated
immediately post mortem after intracardiac perfusion with phosphate
buffered saline. Two eyes were injected with 62.5 mcg of OCP with
a 30g needle in the mid vitreous cavity, then immediately placed
in carboxy perfused aCSF for 24hrs at room temperature before
fixation in 4% paraformaldehyde (PFA) with removal of the anterior
segment (OCP treated group). Four control eyes were used: Two
eyes were placed into carboxy perfused artificial cerebrospinal
fluid (aCSF) for 24 hours before PFA fixation (Control aCSF).
Two further eyes underwent PFA perfusion and were immediately
placed in PFA after enucleation (Control fixed). All eyes were wax
embedded and horizontally sectioned at 7-8um through the macula.
Immunohistochemistry with quantification using Image J software
was performed to detect and quantify the following: Panlaminin,
Laminin5, Laminin chains α4 and γ3, Fibronectin and Collagen IV.
Antibody levels were compared across the 10 retinal layers from
Bruchs membrane to the ILM using two way ANOVA with the two
control groups compared to the OCP treated group
Results: The control aCSF globes had well preserved retinal anatomy
compared to the control fixed globes with an attached vitreous. There
was vitreomacular separation over the macula in the OCP treated
eyes suggesting that a therapeutic dose had been given. Fibronectin
and panlaminin had highest expression in the ILM in the OCP
treated group (P=0.0055 and 0.0150 respectively) (Figure 1 showing
panlaminin results). There were no other significant differences in
expression levels.
Conclusions: There was no evidence for any outer retinal effect of
OCP or higher specificity to any of the laminin subtypes with the
dose of OCP administered. The high levels of laminin and fibronectin
in the ILM despite vitreoretinal separation in the OCP group was
unexpected.

Figure 1
Commercial Relationships: Declan C. Murphy, None;
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Short term efficacy and safety of intravitreal preservative-free
triamcinolone acetonide for the treatment of macular edema
Piero Fontana1, Antonio Fusca1, Serena Zanchi2. 1Ophthalmology,
ASST Bergamo EST, Seriate, Italy; 2Ophthalmology, Clinica Castelli,
Bergamo, Italy.
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Purpose: to investigate short term efficacy and safety of intravitreal
preservative-free triamcinolone acetonide (IVTA) for the treatment of
macular edema in different ocular pathologies. This is a retrospective,
observational clinical study to learn about ocular effects after IVTA
as first intravitreal therapy
Methods: 126 eyes of 126 patients (mean age: 71.23 ± 18.23 years)
with diabetic macular edema (DME), branch retinal vein occlusion
(BRVO) and pseudophakic macular edema (PME) were treated with
a single 4mg/0.1 ml IVTA injection and completed a four months
follow-up.
Outcomes measures were: central macular thickness (CMT), best
corrected visual acuity (BCVA), intraocular pressure (IOP) increase
and cataract progression.
Results: 16 weeks after the IVTA injection, average CMT decreased
from baseline 531.31 ± 239.31 µm to 307.26 ± 167.62 µm. Mean
decimal BCVA increased from baseline 0.19 ± 0.18 to 0.38 ± 0.33.
During the entire follow-up period IOP values over 21 mmHg were
measured in 41 (32.5%) patients. In all cases IOP was controlled with
topical treatment only.
Significant intraocular inflammation did not develop in any patient.
Cataract progression was found in 18 (21.4%) of the 84 phakic
patients
Conclusions: preservative-free IVTA was effective and relatively
safe in the treatment of different groups of macular edema with good
temporary beneficial effect on CMT and BCVA
Commercial Relationships: Piero Fontana, None; Antonio Fusca,
None; Serena Zanchi, None
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Gli1 expression in human epiretinal membranes
Sohee Jeon, Won Ki Lee. Seoul St Mary’s Hospital, Seoul, Korea
(the Republic of).
Purpose: To evaluate the expression of Gli1 in human epiretinal
membranes (ERM) and to correlate this with clinical data.
Methods: A prospective, open-label, non-randomized, interventional
study was done. Thirty-three human ERM specimens were
immunolabeled with anti-Gli1 antibody and the number of total cells/
hyperfield (HF), Gli1 (+) cells/HF, and the percentage of Gli1 (+)
cells/total cells were calculated. We evaluated the interrelationship of
cellular properties and clinical findings, such as presence of diabetic
retinopathy (DR), retinal breaks, intraocular inflammation, central
foveal thickness, maximal retinal thickness, retinal contraction,
lamellar holes, pseudoholes, the attenuation or absence of an inner
segment/outer segment (IS/OS) junction/external limiting membrane
(ELM), cystic changes, and paravascular inner retinal defects.
Results: Among 33 specimens, 25 specimens (75.8%) showed
nuclear Gli1 expression. The mean Gli1 (+) cells/total cells was 54.0
± 36.7% (range, 0–92.8%). There was significantly higher expression
of Gli1 (+) cells in ERM specimens from patients with DR (p =
0.014), and lower expression from patients with retinal breaks (p =
0.022). ERM specimens from patients with OCT findings, such as
intraretinal cysts, the absence of an IS/OS line, and the attenuation
or absence of ELM, showed a significantly higher percentage of
Gli1(+) cells/total cells (p = 0.001, p =0.001, p =0.002, and p =0.001,
respectively).
Conclusions: Gli1 expression was detected in most ERM specimens.
Patients who had diabetic retinopathy or OCT findings indicating
chronic retinal insults showed higher Gli1 expression. Gli1 may have
a role in the pathogenesis of ERM after chronic retinal insults.
Commercial Relationships: Sohee Jeon; Won Ki Lee, None

Program Number: 3696 Poster Board Number: B0321
Presentation Time: 3:45 PM–5:30 PM
Ocriplasmin for the treatment of vitreomacular traction with or
without macular hole – predictors of success
Janine Lenk, Egbert Matthé, Lutz E. Pillunat, Dirk Sandner.
Ophthalmology, University of Dresden, Dresden, Germany.
Purpose: Vitreomacular traction (VMT) means an abnormal
adhesion between vitreous cortex and retina, especially in the fovea,
which might even result in macular holes. In symptomatic cases
patients mainly complain about metamorphopsias and decreased
visual acuity. Since 2013,
Ocriplasmin (Jetrea®) has been approved for treatment of
symptomatic vitreomacular traction with or without macular holes
(≤ 400 µm).
Methods: We retrospectively examined 23 eyes of 21 patients
who underwent intravitreal ocriplasmin treatment for symptomatic
vitreomacular traction with or without macular holes. Best corrected
visual acuity (BCVA) and central retinal thickness (CRT) were
measured before and after treatment. We investigated the different
morphologic appearance of VMT. Statistical analysis was performed
using SPSS: t-test for paired samples was used. Multivariate
Regression was used in order to investigate predictors for successful
resolution (age, lense status, gender, size of VMT).
Results: Vitreomacular traction was resolved in 8 out of 23 eyes
(34,8%). 2 out of 4 macular holes closed during treatment. The
average BCVA was 0.39 ± 0.25 logMAR at baseline and 0,41 ±
0,24 logMAR at the first follow-up visit after injection (P=0,613).
The average CRT was 453,3 ± 172,7 µm at baseline and decreased
slightly to 412,0 ± 212 µm (P=0.124). Regarding predictors for
successful VMT-resolution, younger patients were more likely to
have complete resolution of vitreomacular traction than older patients
(P= 0.05). Furthermore, patients who reported chromatopsia had
more VMT resolution than did those without. A high dome-shape
morphology of VMT seems to be a disadvantage compared to a flat,
punctuated adhesion.
Conclusions: Intravitreal injection of Ocriplasmin seems to be a
useful tool in patients with symtomatic vitreomacular traction. A
critical patient selection is important to raise chances for successful
treatment.
Commercial Relationships: Janine Lenk, None; Egbert Matthé,
None; Lutz E. Pillunat, None; Dirk Sandner, None
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Full-Thickness Macular Hole (FTMH) and Vitreomacular
Traction (VMT): Comparison of visual results in patients
receiving pars plana vitrectomy (PPV) for FTMH in one eye and
ocriplasmin in the contralateral eye
Greggory Gahn1, Arshad M. Khanani2, Victor H. Gonzalez3,
Joseph I. Markoff4, 5, Hamzah Khalaf3. 1University of Nevada, Reno
School of Medicine, Reno, NV; 2Sierra Eye Associates, Reno,
NV; 3Valley Retina Institute, McAllen, TX; 4Wills Eye Hospital,
Philadelphia, PA; 5Thomas Jefferson Medical College, Philadelphia,
PA.
Purpose: To determine if there is a difference in Best Corrected
Visual Acuity (BCVA) in patients with VMT in one eye and a FTMH
in the other. The eye with the FTMH received PPV while that with
traction only, without a FTMH, received ocriplasmin.
Methods: Nine patients received a single injection of 0.125mg
ocriplasmin (for traction alone) or PPV (for FTMH) to initially treat
this condition. After the first eye was treated, with one of the two
treatment options and was stable, the second eye was treated with
the opposite modality. The interval between treatments averaged 4.6
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months. All patients were female with ages ranging from 60 to 78
years. Three eyes were phakic OU and 6 eyes were pseudophakic
OU. There were two different study sites and two surgeons (VG, AK)
who performed the PPV and administered the injections. BCVA was
measured at baseline (BL), 3 months, 6 months and in some patients
up to two years. The mean follow up was 14 months. The order of
treatment was not randomized. The eye with the worst BCVA at BL
was treated first. Seven patients had PPV first while two patients had
ocriplasmin as the initial treatment.
Results: Patients in both groups had successful anatomical
resolution. None of the ocriplasmin patients required subsequent
PPV for VMT release. Patients who received ocriplasmin had a mean
BCVA at BL of 20/61 and a final visual acuity of 20/34. In the PPV
group the mean BL visual acuity was 20/156 and at study end it was
20/53. There were no statistical differences in final BCVA between
these two groups. There were no differences with respect to lens
status or patient age. There were no sex differences since all were
female.
Conclusions: Patients with VMT in one eye and a history of FTMH
in the fellow eye who underwent PPV for FTMH benefit from early
ocriplasmin treatment and could avoid the development of a FTMH
in the other eye and thus a second PPV.
Commercial Relationships: Greggory Gahn, None;
Arshad M. Khanani, ThromboGenics (C); Victor H. Gonzalez,
ThromboGenics (C); Joseph I. Markoff; Hamzah Khalaf, None
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Preferential Hyperacuity Perimeter (PHP) in Vitreoretinal
Interface Disorders
Alessa Crossan, james kim, mohamed gendy, velinka medic,
Krissa Packard, Dennis P. Han, Judy Kim. ophthalmology, medical
college of wisconsin, Milwaukee, WI.
Purpose: Foresee Home (Notal Vision, Israel) machine uses
preferential hyperacuity perimetry (PHP) testing to detect
metamorphopsia and has been shown in a multicenter clinical trial
to detect the onset of exudative age-related macular degeneration
(AMD) earlier than with standard care. We assessed its ability to
detect metamorphopsia in patients with epiretinal membrane (ERM)
before and after surgery in hopes of using Foresee Home as an
objective measure of metamorphopsia in these patients.
Methods: This is a prospective study of nine eyes of nine patients
undergoing pars plana vitrectomy and membrane stripping for
idiopathic ERM. Foresee Home testing was performed prior to
surgery as a baseline and at 1 month, 3 months and 6 months after
the surgery, with three repetitions at each visit. Inclusion criteria
are diagnosis with vitreoretinal interface disorder, 18 years of
age or older, BCVA of 20/60 or better, and cognitive and physical
ability to use the Foresee Home device. Macular or optic nerve
disease, significant media opacity, and BCVA worse than 20/60
were exclusion criteria. The test score, a Foresee Home parameter
indicating metamorphopsia, was collected for each subject at each
visit before and after their vitrectomy surgery. The map score, a
Foresee Home parameter indicating the reliability of the test score,
was collected for each subject at each visit before and after surgery.
Unpaired t test was used to compare the mean of both parameters
before and after.
Results: The average Test Score for the group at each study visit
time points was as follows: at baseline= 0.151, at 1 month=0.153,
at 3 months=0.134, and at 6 months=0.069. The average Map Score
for the group at each time points was as follows: at baseline=0.133,
at 1 month = 0.132, at 3 months = 0.207, and at 6 months = 0.126.
Unpaired two tailed t-test of the test score of all participants

comparing prior and after values was P= 0.61. Unpaired two tailed
t-test of the map score of all participants comparing prior and after
values was P=0.35.
Conclusions: Foresee Home testing documented metamorphopsia in
eyes with idiopathic ERM. No statistically significant difference was
seen in Foresee Home test score before and after vitrectomy surgery.
Further enrollment may clarify the role of PHP testing in ERM
patients.
Commercial Relationships: Alessa Crossan, None; james kim,
None; mohamed gendy, None; velinka medic, None;
Krissa Packard, None; Dennis P. Han, None; Judy Kim,
NotalVision (F)
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Characterization of Persistent Fetal Vasculature in βA3-KO
Models and Determine the Role of Integrin in the Pathological
Condition
Shylaja Hegde, Om Srivastava. Optometry and Vision Science,
University of Alabama, Birmingham, Birmingham, AL.
Purpose: The purpose of the study was to determine whether
integrin/s plays a role in the regression of the hyaloid artery in βA3KO mouse models.
Methods: Micron-IV slit-lamp, fluorescein angiography, and
immunohistochemistry were used to characterize the persistence of
fetal vasculature in βA3-total Knockout (KO) and βA3-conditional
knockout (cKO) models. Expression patterns of integrins were
analyzed by western blots, immunofluorescence, and mass
spectrometry.
Results: Micron-IV slit-lamp analysis on βA3-total KO and βA3cKO showed the presence of fibrous mass attached to the back of the
lens. The fluorescein angiography on 4-weeks old mice showed the
presence of a thick vessel in vitreous of the KO animals, which was
absent in the age-matched control mice. In addition, fine meshwork
of vessels was observed in the vitreous of the KO animals. The
immunohistochemical analysis further confirmed the presence of a
mass of cells surrounded by the meshwork of vessels in the vitreous.
Expression patterns of integrins such as α4, α5, αv and β1, β3 and
β4 and β5 were determined
Conclusions: Results suggest that βA3-crystallin plays an important
role in regression of the hyaloid artery. Present, literature on
persistence fetal vasculature in mice indicates that there are more
than 20 different genes KO animals (including extracellular matrixprotein and intracellular protein) that show the features of persistence
fetal vasculature. This suggests that an upstream molecular player
that controls these genes regulates the regression of hyaloid artery.
Integrin is one such molecule which can communicate extracellular
changes to intracellular by physically linking the ECM to the
cytoskeletal and it regulates multiple intracellular signaling by the
cross-talk with other signaling pathways including growth factor
receptor-signaling, receptor tyrosine kinase- signaling, wnt -signaling
etc. Since many anti-integrin treatments are already available, it
will be useful to study the role of integrin in the persistence of fetal
vasculature.
Commercial Relationships: Shylaja Hegde, None; Om Srivastava,
None
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Safety and Efficacy of Intravitreal Ocriplasmin in Diabetic
Macular Edema with Vitreomacular Adhesion – results of a
guided intravitreal injection method
João Coelho1, 2, Bernardete Pessoa1, Nuno A. Correia1, João Melo
Beirão1, 3, Angelina Meireles1, 3. 1Ophthalmology, Centro Hospitalar
Universitário do Porto, Santo Tirso, Portugal; 2Physiology and
Cardiothoracic Surgery, Faculdade Medicina Universidade do Porto,
Porto, Portugal; 3Ophthalmology, Instituto de Ciências Biomédicas
Abel Salazar, Universidade do Porto, Porto, Portugal.
Purpose: To evaluate the safety and efficacy of a single intravitreal
injection of ocriplasmin (125μg), or up to two injections, in patients
with diabetic macular edema (DME) and focal or loose broad
vitreomacular adhesion/traction (VMA) with the purpose of VMA
release without the need of vitrectomy. We also analysed the results
of a guided intravitreal injection method of ocriplasmin (125μg)
proximal to VMA.
Methods: Single centre observational case series of 24 consecutive
eyes of 18 patients who received intravitreal ocriplasmin for DME
with VMA. Adjunct treatment, when required, with laser and
intravitreal injections of corticosteroids and/or antiangiogenic were
performed. Minimum follow-up of one month after ocriplasmin
injection was defined. The primary endpoint was the resolution of
VMA during the follow-up. The secondary endpoints included the
maximal central macular thickness (MCMT) and best corrected
visual acuity (BCVA) changes from baseline and the effect on the
number of intravitreal injections (corticosteroids or antiangiogenic).
Results: The mean follow-up was 294±157 days. Of the 18 patients,
with an average age of 68 years, 55,5% are male and 58% of the
eyes are phakic. The mean measure of the adhesion was 665μm
(ranging from 128μm to 2115μm). The release of the VMA occurred
in 66,7% of cases. VMA resolution of 100% (7 eyes) was achieved
with the guided injection method and 52,9% with the unguided
method, p<0,05. After ocriplasmin the mean BCVA improved from
69.0 (EDTRS, early diabetic treatment retinopathy study, letters) to
a maximum BCVA during follow-up of 79.6 letters (p=0,001). Mean
MCMT improved from 374.6μm at baseline to 342.1μm during the
follow up (p<0,001). There was a significant reduction in the number
of intravitreal injections after ocriplasmin in the eyes with VMA
release (p=0,005) with no reduction in eyes without VMA release.
The side effects with both techniques were mild and transitory.
Conclusions: This treatment approach in DME associated with VMA
seems to be safe and effective with a significant improvement in
visual acuity and macular edema being the patient’s selection and the
timing of injection crucial for a successful treatment. The preliminary
results of the guided injection method of ocriplasmin are favourable
with resolution of the VMA being achieved in all cases.
Commercial Relationships: João Coelho, None;
Bernardete Pessoa, None; Nuno A. Correia, None;
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Biomechanical modeling of macular hole formation and
development
Anissa Frank1, Alexander Jung1, Manfred Staat1,
Michael Engelbert2, Alexey Dashevsky5, Christos Haritoglou3,
Mathias M. Maier4, Konstantin E. Kotliar1. 1Medical Engineering
and Technomathematics, Aachen University of Applied Sciences,
Juelich, Germany; 2NYU School of Medicine, New York, NY; 3Eye
clinic Herzog Carl Theodor, Munich, Germany; 4Ophthalmology,
Technische Universität München, Munich, Germany; 5Dashevsky
Eye Clinic, Munich, Germany.
Purpose: A macular hole (MH) is a pathological full thickness
retinal defect in the macular region (MR). Interestingly, a MH always
possesses a circular shape in the retinal plane. Present assumptions
on MH etiology refer to tangential or anterior-posterior tensile forces
at the foveal region. Using biomechanical models, we investigated
the impact of biomechanical factors in macular region on the MH
formation and its circular shape.
Methods: 2D- and 3D-finite-element models of MR were developed
based on optical coherence tomography (OCT) volume scans
of a healthy eye. The models consist of two elastic layers: the
internal limiting membrane (ILM: E=0.147MPa) and the retina
(E=0.431MPa). Both materials were modeled as linearly elastic
and incompressible. In the ILM in MR a small ellipsoidal slit was
constructed as a precursor to a macular hole. In the 3D model,
the axial ratio (minor d /major axis b, see Figure) of the initial
constructed slit was determined assuming physiological intraocular
pressure (IOP) range. In the 2D model, tangential and anteriorposterior tensile forces were applied to the intact ILM at specific
angular vitreal attachments (shearing angle ranged 0°-90°). Maximal
principal strains were computed, which are likely candidates of
causing failure in the tissue and thus MH formation.
Results: Under physiological IOP-conditions, the 2D model of MR
without an initial slit shows high strains exactly in the area, where
the MH formation is observed clinically. Using the 3D model further
simulations under the same conditions show that an initial slit turns
into an oval shape with a tendency to become round. When additional
forces were considered in the attachment region of the vitreous it
was observed that maximal principal strains in MR become larger
with smaller shearing angle under predominant tangential forces.
Tangential forces become greater than tensile forces hence being
potentially riskier for MH progression.
Conclusions: The IOP as single factor is not alone responsible for
the circular formation of a MH from an initial slit. However, forces,
especially tangential ones, transferred by the detaching vitreous
result in high principal strains in MR. This aspect in combination
with weakened tissue might lead to MH formation. Biomechanical
modelling can be a useful tool for the investigation of MH etiology
as well for the early MH diagnostics and the prediction of its
progression.
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Relationship of Retinal Tear Location and Incidence of Epiretinal
Membrane Formation
Fuad Makkouk, Ahmed Elkeeb. University of Texas Medical Branch,
Galveston, TX.
Purpose: Macular epiretinal membrane formation is a known
complication of laser treated retinal breaks. Studies have found
growth factors and Cytokines in the vitreous of epiretinal membrane
patients. These growth factors may be released from a retinal tear,
and settle on the macula, initiating epiretinal membrane formation.
We performed a retrospective, observational clinical study to
determine if patients with superior retinal tears were more likely to
develop macular epiretinal membranes.
Methods: The records of patients with retinal tears treated with laser
retinopexy at the University of Texas Medical Branch between 2009
and 2015 were reviewed for development of epiretinal membrane,
as diagnosed on Ocular Coherence Tomography, within five years of
diagnosis of the retinal tear. The Institutional Review Board at the
University of Texas Medical Branch approved the conduct of this
study. Patients were classified with an inferior tear if the tear was
between 4 and 8 clock hours, and were classified with a superior tear
if it occurred between the 9 and 3 clock hours. The main outcome
was development of an epiretinal membrane within 5 years of
diagnosis of a retinal tear. Statistical analysis used a Chi-squared
test and logistic regression to evaluate for a statistically significant
relationship with P<0.05 being significant.
Results: 151 patients were reviewed and 105 had superior retinal
tears and 46 had inferior retinal tears. 21 patients developed an
epiretinal membrane within the 5 year follow up period after being
diagnosed with a retinal tear. A chi-squared test comparing the
location of a retinal tear, superior or inferior, and the formation of an
epiretinal membrane revealed a P value of 0.0246, meaning that there
was a statistically significant relationship.
Conclusions: A statistically significant relationship exists between
the superior location of a retinal tear, and the development of
a macular epiretinal membrane within 5 years. The proposed
mechanism supporting this is RPE cells and inflammatory mediators
settle more readily on the macula when released from superior
tears. This relationship has bearing on patient management after
treatment for retinal tear. For example, patient’s with superior tears
may be advised to adopt a head up position in an attempt to allow the
inflammatory mediators to settle below the macula.
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ORBIT: A Phase IV Clinical Study – Efficacy and Safety
Outcomes From Ocriplasmin Intravitreal Injection
Brian C. Joondeph1, 2, Arshad M. Khanani3, Jay S. Duker4, 5,
David S. Boyer6, 7, Jeffrey Heier8, Peter K. Kaiser9,
Mathew W. MacCumber10, 11, Dante J. Pieramici12, 13. 1Colorado
Retina Associates, PC, Denver, CO; 2Rocky Vista University College
of Osteopathic Medicine, Parker, CO; 3Sierra Eye Associates, Reno,
NV; 4New England Eye, Boston, MA; 5Tufts University School of
Medicine, Boston, MA; 6Retina-Vitreous Associates Medical Group,
Los Angeles, CA; 7University of Southern California/Keck School
of Medicine, Los Angeles, CA; 8Ophthalmic Consultants of Boston,
Boston, MA; 9Cole Eye Institute, Cleveland, OH; 10Illinois Retina
Associates, Chicago, IL; 11Rush University Medical Center, Chicago,
IL; 12California Retina Consultants, Santa Barbara, CA; 13California
Retina Research Foundation, Santa Barbara, CA.
Purpose: The Phase 4 ORBIT Study (NCT02079883) was designed
to observe the clinical outcomes and safety of patients receiving
ocriplasmin in a real-world setting for the treatment of symptomatic
VMA/ VMT.
Methods: ORBIT, a large, multicenter, prospective, observational
study enrolled 539 patients across 90 retina clinics throughout the
US. Patients were ≥18 years, diagnosed with symptomatic VMA/
VMT and treated with ocriplasmin at the physician’s discretion in
a manner consistent with the US product label. Data were collected
at Baseline visit (BL - day of 2.5 mg/mL ocriplasmin injection,
per standard of care) and postinjection visits (at the discretion
of the treating physician), and entered into electronic case report
forms, based on investigators’ assessment. Spectral-domain optical
coherence tomography (SD-OCT) images were uploaded to the
central reading center (CRC) for independent review. Clinical
outcome measures and safety parameters were collected for up to 12
months postinjection.
Results: Demographics were similar between those with VMA/VMT
at BL (n=480) (per CRC) compared to all treated subjects (n=539);
however, 10.9% (480/539) of all subjects did not have VMA/VMT
based on the assessment of the CRC. Overall pharmacologic VMA/
VMT resolution at Month 1 was 45.8% (220/480). Pharmacological
VMA/VMT resolution improved over time to a rate of 59.0%
(283/480) at Month 12. The FTMH closure rate was 30.5% (36/118)
at Month 1 and 32.2% (38/118) at Month 12. Patients had a low rate
of adverse drug reactions: 13.5% (73/539) experienced photopsia,
9.6% (52/539) vitreous floaters, and 6.7% (36/539) had reduced
visual acuity. Serious adverse drug reactions were also low.
Conclusions: Overall VMA/VMT resolution at 1 month was higher
than the MIVI-TRUST results (45.8% in ORBIT compared to 26.5%
in MIVI-TRUST), demonstrating the importance of patient selection.
No new safety signals were identified.
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Improvement in baseline amplitude of the scotopic b-wave after
release of vitreomacular traction (VMT): Further substudy
analysis from the OASIS trial (1)
Joseph I. Markoff1, 2, David G. Birch3, Petra Kozma4,
Robert Sergott1, 2. 1Visual Physiology, Wills Eye Hospital,
Philadelphia, Moorestown, NJ; 2Thomas Jefferson Medical College,
Philadelphia, PA; 3Retina Foundation of the Southwest, Dallas, TX;
4
ThromboGenics NV, Leuven, Belgium.
Purpose: 1. To compare the scotopic b-wave in those ocriplasmin
treated patients who had a pharmacological VMT release to those
who did not
2. To propose a mechanism to account for the data
Methods: Full-field ERGs were recorded from both eyes in a subset
of patients participating in the OASIS study (1) at baseline (BL),
Day 7, Day 28 and every 3 months thereafter until Month 24. The
ERGs were evaluated by a masked expert. The scotopic b-wave was
analyzed in 20 patients who received 0.125 mg of ocriplasmin and
did not have a vitrectomy. This group was further sub-divided into
those that exhibited VMT release and those that did not. This study
compared amplitudes at BL to those at last visit.
Results: Of the 20 patients, 7 (35%) showed VMT release on OCT
at anytime. All 7 had an increase or minimal change in their scotopic
b-wave amplitude between BL and last visit, with an average increase
of 24% (CI: 1% to 47%). Thirteen (65%) had no VMT release on
OCT and most showed a decrease or no change in this potential

compared to BL, with an average decrease of 22% (CI: -1% to -44%).
The difference between the two groups was statistically significant
(p<0.006 using two tailed t-test).
Conclusions: Thirty five percent of patients with VMT had BL
scotopic ERG amplitudes that increased after VMT release following
ocriplasmin administration. Ocriplasmin patients who did not release
showed a decrease in their scotopic b-wave from BL to last visit.
These data are consistent with a panretinal abnormality that is present
at BL in certain patients as a result of mechanical traction extending
beyond the macula. VMT release seems to result in improved current
flow in photoreceptors.
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