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Mobile Trocar: a New Device for PPV Surgery. A Histological 
Study Focusing on Sclerotomy Wound Healing
Nadyr A. Damasceno1, 2, Nadia Miguel3, Marcos P. Avila4, 
Marcelo P. Ventura2, Eduardo F. Damasceno2. 1Ophthalmology, 
Hospital Naval Marcilio Dias, Rio de Janeiro, Brazil; 
2Ophthalmology, Universidade Federal Fluminense, Rio de Janeiro, 
Brazil; 3Histology and Morphology, Universidade Federal Rio 
de Janeiro, Rio de Janeiro, Brazil; 4Ophthalmology, CEROF - 
Universidade Federal de Goias, Goiania, Brazil.
Purpose: To demonstrate the wound healing of sclerotomies 
performed by the Mobile Trocar: a prototype that is able to range 
its internal diameter from 25 to 20 gauge during PPV (Pars 
Plana Vitrectomy) surgeries. The study compares the sclerotomy 
cicatrization between the mobile and conventional trocars throught a 
histological study. See the Figure 1.
Methods: An experimental study analyzed the eyes of four males 
New Zealand Rabbits submitted to sclerotomies at 2 mm from the 
limbus. Sclerotomy incision cicatrization was observed 21 days after 
this procedure. Three groups were studied: The control group (two 
eyes) which received no sclerotomies in order to observe the natural 
collagen fibers. Research Group I: Three eyes received sclerotomies 
with conventional trocars with the diameters (20, 23 and 25 gauge) 
in paired form (always right eye). Research Group II: Three eyes 
in paired form (always the left eye) received sclerotomies with the 
mobile trocar, ranging in the specific diameter of each trocar of the 
contralateral eye. Scleral healing analysis: slit lamp picture of each 
sclerotomy at the moment of euthanasia and with the measurement of 
the external diameter of the sclerotomy with image software: Image J. 
Peri-incisional collagen fibers were stained with Picrosirius Red (PR) 
and evaluated with the software: Image ProPlus (IMPP).
Results: The Control group presented sclera collagen fibers with 
average thickness of 5 to 7 micrometer and IMPP index of 0.012397. 
Comparison between Research Group I and II (Conventional Trocar 
20 gauge and Mobile): showed the worst fiber disorganization 
and IMPP of 0.156982 / 0.048762. Imaje J of 0.705 / 0.502 mm, 
respectively. Conventional 23 gauge and Mobile Trocater: showed 
moderate and minimal fiber disorganization. IMPP index was 
0.032097 / .0.048762, and Imaje J of 0.505 / 0.467 mm, respectively. 
Regarding, PR image, the display of scleral collagen fibers and 
organization of the interfibrillar spaces were more regulary observed, 
with the Mobile Trocar samples. See Figure 2.
Conclusions: The study revealed there are no differences in the 
healing of scleral collagen among the smaller diameter trocars (25 
gauge), as well as their superiority in those with larger diameters (20 
and 23 gauge).

Mobile Trocar: two trocars of different sizes moving one inside the 
other.
One trocar (the inner) enlarge the diameter of the other one (the 
outer).

The Histogical Study Details
Commercial Relationships: Nadyr A. Damasceno, None; 
Nadia Miguel, None; Marcos P. Avila, None; Marcelo P. Ventura, 
None; Eduardo F. Damasceno, INPI Brazilian Bureau of Patent 
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Endoscopy Assisted Vitrectomy in Proliferative Vitreoretinopathy 
Associated Retinal Detachment: One year results
Radwan Ajlan, Jordan Isenberg, Flavio Rezende. Ophthalmology, 
University of Montreal, Montreal, QC, Canada.
Purpose: To investigate outcome of proliferative vitreoretinopathy 
PVR associated retinal detachment repair between patients using 
conventional pars-plana vitrectomy PPV alone and using endoscopy 
assisted PPV
Methods: This is a retrospective cohort study. Medical records of 
patients who had PVR associated retinal detachment repair since 
2009 were reviewed. Inclusion criteria include retinal detachment 
with PVR. Exclusion criteria include abscence of PVR, and non-
compliance with postoperative follow up. Data collection included 
gender, previous retina surgeries, intraocular pressure (IOP), macula 
status on presentation (attached or detached), type of surgery 
performed (PPV alone or endoscopy assisted PPV), PVR location 
(anterior or posterior to the equator), number of retinectomy 
quadrants, anatomical outcome and IOP at one year
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Results: 69 patients met the inclusion criteria. 43 patients had 
conventional PPV (16 females, 27 males), and 26 patients under 
went endoscopy assisted PPV (8 females, 18 males). In the PPV only 
group, 25 patients remained attached at one year follow up (success 
rate 58.2%). In the endoscopy assisted group, 17 patients remained 
attached at one year (success rate 65.4%), there was no significant 
difference between both groups outcome at 1 year (p value=0.55). 
Multifactorial logistic regression analysis of 1 year results showed 
an odd ratio of 4.5 (p-value= 0.012) with number of previous retina 
surgeries. Mean IOP on presentation was 10.7±0.7 mmHg in the PPV 
group, and 10.6±1.1 mmHg in the endoscopy group (p value 
= 0.95, CI 95%). When retina remained attached at 1 year, regression 
analysis showed a 0.49 correlation between preoperative and final 
IOP (p value= 0.005)
Conclusions: Endoscopy assisted pars-plana vitrectomy may have 
surgical advantages and facilitate treating hard to visualize anteriorly 
located PVR lesions. In this retrospective study, number of previous 
retina surgeries showed a statistically significant odd ratio with the 
anatomical success at the one year. Furthermore, in this sample, IOP 
measurement on presentation may help predict IOP outcome at 1 year 
point when retina remains attached. Further studies are warranted 
to help interpret the role of endoscopy in PVR associated retinal 
detachments
Commercial Relationships: Radwan Ajlan, None; 
Jordan Isenberg, None; Flavio Rezende, None
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Intraoperative Optical Coherence Tomography (iOCT) guided 
intra- and subretinal surgery – a new surgical technique
Sabrina Bohnacker, M. Ali Nasseri, Nikolaus Feucht, 
Mathias M. Maier, Chris Lohmann. Department of ophthalmology, 
Klinikum rechts der Isar, Munich, Germany.
Purpose: High resolution iOCT enables the simultaneous 
visualization of the biomicroscopic image and the OCT-image of 
all retinal layers, which allows the surgeon a real-time evaluation of 
retinal morphology before, during and after surgical manipulation. 
We investigated the use of iOCT-guidance in intra- and subretinal 
surgeries.
Methods: Retrospective, interventional case series of 5 eyes of 5 
patients, 2 patients with persisting cystoid macular edema (CME) 
resistant to standard treatment and 3 patients with neovascular age-
related macular degeneration (AMD) complicated by submacular 
haemorrhage (SMH). In patients with persisting CME a cystoid 
puncture with a 40G subretinal injection needle has been performed 
under guidance of a microscope-integrated iOCT. The same iOCT has 
been used to guide the subretinal application of recombinant tissue 
plasminogen activator (rtPA) in patients with SMH.
Results: In all cases iOCT gave the surgeon a visual feedback about 
instrument-tissue-interaction and the exact position of the needle-tip. 
A controlled puncture and well regulated aspiration of intraretinal 
fluid or injection of rtPA was possible. Compared to preoperative, 
visual acuity (VA) had improved in 3 eyes, remained stable in 1 eye 
and decreased in one eye.
Exemplarily, we present two cases: 1) Case of a 69 y/o male with 
diabetic macular edema on the left eye, who received multiple 
intravitreal anti-VEGF and steroid injections as well as pars plana 
vitrectomy with membrane peeling. VA was 1,54 logMAR. OCT-
morphologically a large central intraretinal serous space was 
identified. Due to unsufficient treatment success by then, an iOCT-
guided puncture of the cystoid and intraretinal fluid aspiration has 
been performed. Intraoperatively the reduction of the cystoid size 
could be monitored via iOCT. After surgery VA improved to 0,8 

logMAR and was stable for 20 weeks. 2) Case of a 77 y/o male 
with SMH due to AMD. VA was counting fingers. RtPA has been 
applicated into the subretinal space by iOCT guided positioning of a 
40G subretinal injection needle at the margin of the SMH. 3 weeks 
after surgery VA was 0,52 logMAR.
Conclusions: Thanks to iOCT, microstructural intra- and subretinal 
anatomies are today visible intraoperatively. Due to this new 
dimension of visualization, iOCT-guidance faciliates new surgical 
strategies in terms of more precise and controlled intra- and 
subretinal procedures.
Commercial Relationships: Sabrina Bohnacker, None;  
M. Ali Nasseri, None; Nikolaus Feucht, None; Mathias M. Maier, 
None; Chris Lohmann, None
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Intraoperative OCT Guided Robotic Sub-retinal Surgery
M. Ali Nasseri1, Abouzar Eslami2, Daniel M. Zapp1, 
Sabrina Bohnacker1, Mingchuan Zhou1, Chris Lohmann1, 
Mathias M. Maier1. 1Ophthalmology, Klinikum rechts der Isar, 
TUMuenchen, Muenchen, Germany; 2Carl Zeiss MEDITEC 
Muenchen, Munich, Germany, Munich, Germany.
Purpose: In this study we integrated an intra-operative Optical 
Coherence Tomography (OCT) feedback into our robotic platform to 
improve the subretinal localization of the surgical tooltip. The goal is 
to precisely access the desired targets for administration of substances 
including pharmaceuticals, genetic cargo and stemcells to treat 
retinal pathologies such as Submacular hemorrhage and Aged-related 
Macular Degeneration (AMD).
Methods: Our previously presented robotic platform consists of a 
micromanipulator; a head fixation system; an eye fixation ring and 
a dual surgeon control panel. With this setup surgeons are able to 
intuitively localize the surgical tool with the precision of 5 micron. 
Conventionally, the surgeon is using stereopsis through an operating 
microscope and the shadow of the tool to detect and guide the tool. 
In this study, instead, we use real-time 3D OCT (4D OCT) with 
heads up display to robotically localize the tool inside the eye. This 
method has two major benefits: a) OCT visualizes micro-structural 
anatomy that is vital for sub-retinal interventions; b) 4D-OCT is 
providing significantly higher precision specifically intra-ocular depth 
perception for tool localization.
Results: We combined with our robotic platform an iOCT integrated 
ophthalmic microscope from Carl Zeiss Meditec AG (OPMI 
LUMERA 700 and RESCAN 700) with heads up display. In mock 
surgery trials on pig eyes in wet lab environment we show that iOCT 
guidance, even without en face images, improves the intuitiveness 
and accuracy of robot assisted sub-retinal interventions. Mean 3D 
accuracy of 10 micron was observed.
Conclusions: In an on going study we bring together high-resolution 
real-time visualization of microstructures (4D OCT) with micron-
scale high precision micromanipulation techniques (Robotic micro-
surgery) to improve the current procedures and to introduce new 
classes of ophthalmic interventions. Our first clinical indication is 
Subretinal tPA Injection for Submacular Hemorrhage which will 
be followed by sub-retinal drug and stem-cell injection for AMD 
patients.
Commercial Relationships: M. Ali Nasseri, None; 
Abouzar Eslami, Carl Zeiss Meditech AG (E); Daniel M. Zapp, 
None; Sabrina Bohnacker, None; Mingchuan Zhou, None; 
Chris Lohmann, None; Mathias M. Maier, None
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A comparative study of the safety and efficacy of active silicone 
oil removal using either 23 or 25-gauge transconjunctival 
sutureless vitrectomy systems
Leonardo Cunha1, 2, Leandro C. Zacharias2, Luciana V. Costa-
Cunha3, Pedro Guilherme C. Ponte1, Mario R. Monteiro2. 
1Ophthalmology, Universidade Federal de Juiz de Fora, Juiz de Fora, 
Brazil; 2Ophthalmology, University of São Paulo, São Paulo, Brazil; 
3Ophthalmology, Hospital de Olhos Juiz de Fora, Juiz de Fora, Brazil.
Purpose: Several techniques may be used for silicone oil removal 
(SOR), classically by two-port cannula system through infusion 
of saline solution and passive efflux of silicone oil (SO) through 
a 20-gauge(G) sclerotomy. With the advent of transconjunctival 
suturuless vitrectomy systems (TSVS), a passive approach for low-
viscosity SOR has been reported, generally using a 23-G system. 
On the other hand, passive SOR with the 25-G system may require 
high infusion pressure and increase the risk of residual oil droplets 
postoperatively. Recent commercially available active systems made 
both 23 and 25-G systems possible for SOR but to our knowledge, 
no previous study compared the safety and efficacy of the two sized 
systems. Thus, the purpose of this study was to compare the safety 
and efficacy of SOR with 23 and 25-G TSVS.
Methods: Comparative, retrospective study of 42 eyes of 42 
patients submitted to pars plana (PP) vitrectomy surgery for retinal 
detachment (RD) with SO (1300 centistokes) injection followed 
by active PP SO removal with either 23-G or 25-G TSVS between 
January 2013 and August 2016. The main outcome measures were 
the SOR time, presence of retained silicone oil droplets and intra and 
postoperative complications.
Results: The data of 23 eyes submitted to SOR with 23-G TSVS 
and 19 eyes with 25-G were included. The vast majority presented 
with rhegmatogenous RD. For 23-G group the mean age was 54.04 
(±17.60) years and in 25-G group 52.58 (±15.81) years (P=0.5). 
The mean SOR surgical time was 2.58(±2.24)minutes in 23-G 
group and 5.08(±2.80)minutes in 25-G group (P=0.5). There was a 
positive correlation between the time of SOR and axial length(Fig. 
1). No sclerotomy sutures were necessary. In each groups, 2 patients 
presented with retinal redetachment postoperatively. In both groups, 
there were no cases of hypotony, endophthalmitis, choroidal 
detachment, corneal endothelial decompensation, macular edema or 
retained silicone oil droplets.
Conclusions: No significant difference in the SOR time or in the 
incidence of complications was observed between the two groups. 
Removal of 1300 centistokes SO with both 23-G and 25-G TSVS 
seems to be an effective and safe method, therefore both methods can 
be routinely used in cases of SO extraction.

Figure 1: Scatter plots of axial length and silicone oil removal time.
Commercial Relationships: Leonardo Cunha, None; 
Leandro C. Zacharias, None; Luciana V. Costa-Cunha, None; 
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Program Number: 5005 Poster Board Number: B0423
Presentation Time: 3:45 PM–5:30 PM
27-gauge vs 25-gauge vitrectomy for different retinal pathologies
Ermete Giancipoli, Giuseppe D’Amico Ricci, Francesco Boscia. 
Ophthalmology, Sassari University Hospital, Bari, Italy.
Purpose: Microincision vitrectomy surgery has obvious advantages 
over 20 gauge (20-G) vitrectomy. Some debate still exists if changing 
from 25-G to 27-G probes may add extra benefits to the procedure 
rather than burdens.
In this retrospective study we compared 27-G with 25-G pars plana 
vitrectomy (PPV) for different retinal pathologies, in terms of surgery 
duration, best corrected visual acuity (BCVA), intraoperative and 
postoperative complications
Methods: Twenty eyes of 20 patients (6 male, 14 female; mean age: 
48 years old), who underwent 27G (10 eyes) or 25G (10 eyes) PPV 
for different retinal pathologies, were evaluated. The mean duration 
for total vitrectomy and for different surgical steps was calculated 
through a review of surgical videos. BCVA and intraocular pressure 
(IOP) at 1, 7 and 30 days after surgery were also recorded. Post 
surgical inflammation was assessed at 1, 7 and 30 days after surgery 
using an anterior segment inflammation score (range from 0 = no 
inflammation to 2,5 = severe inflammation).
Results: The distribution of retinal pathologies was similar between 
the two groups: retinal detachment (27G: 2 eyes; 25G: 3 eyes), 
vitreous haemorrhage (27 G: 3 eyes; 25 G: 2 eyes), epiretinal 
membranes/macular holes (27 G: 5 eyes; 25 G: 5 eyes).
No statistically significant difference was found between 27G and 
25G group in terms of mean duration (minutes) of total vitrectomy 
(10.86 ± 9.5 vs 10.39 ± 6.9; P=0.86), core vitrectomy (6.80 ± 6.54 vs 
5.94 ± 2.1; P=0.53), shave vitrectomy (9.1 ± 5.1 vs 9 ± 5; P > 0.99), 
membrane peeling (7.7 ± 3.5 vs 4.3 ± 0.83; P=0.05) and fluid-air 
exchange (4.9 ± 5.8 vs 2.8 ± 2.7; P=0.21).
No intraoperative complications were reported.
Post surgical inflammation score didn’t show significant differences 
between the 27G and 25G group 1 day after surgery (0.4 ± 0.4 vs 
0.37 ± 0.48 respectively; P=0.77).
Mean IOP was higher in 25G group than in 27G group at 1 day  
after vitrectomy (P = 0.1), but no longer at 7 (P = 0.2) and 30 days  
(P = 0,8).
BCVA improved in both groups at 1 month, but only in 25G group 
the improvement was significant (P = 0.03)
Conclusions: Efficacy and safety of 27G system is comparable 
to 25G system. We didn’t find significant differences in terms of 
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surgery duration, intraoperative and postoperative complications. The 
difference in final BCVA could be explained by the variability among 
patients selected.
Commercial Relationships: Ermete Giancipoli, Allergan (R); 
Giuseppe D'Amico Ricci, None; Francesco Boscia, Novartis (C), 
Bayer (C), Alcon (C), Allergan (C)
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The effect of albumin on the interfacial tension of silicone oil in 
vitrectomized eyes
Jan O. Pralits1, Rodolfo Repetto1, Irene Nepita1, Mario R. Romano2, 
Francesca Ravera3, Eva Santini3, Libero Liggieri3. 1Civil, Chemical 
and Environmental Engineering, University of Genoa, Genoa, 
Italy; 2Department of Biomedical Sciences, Humanitas University, 
Milan, Italy; 3Institute for Condensed Matter Chemistry and Energy 
Technologies, CNR, Genoa, Italy.
Purpose: The formation and stability of emulsions in vitrectomized 
eyes is linked to the properties of the silicone oil-aqueous humor 
interface, in particular the surface tension. In the presence of natural 
surfactants, such as serum and plasma, the value of the surface 
tension is likely to change, but little quantitative information is 
presently available. To this end we perform accurate experiments 
measuring the interfacial properties of silicone oil (Siluron 1000) 
with anaqueous solution in the presence of endogenous-like proteins 
that can act as surfactants.
Methods: The interfacial tension (IT) and the interfacial dilational 
viscoelasticity (the response of interfacial tension to oscillatory 
perturbations of the interfacial area) have been measured at 35°C for 
the interface between silicone oil and albumin solutions (7 g/L, 35 
g/L, 70 g/L) in a Dulbecco alkaline buffer. This represents an initial 
model system to investigate the interfacial properties of silicone oil 
in a vitrectomized eye. Measurements were performed using a Drop 
Shape Dynamic Tensiometer (PAT1-Sinterface, Berlin).
Results: The presence of albumin affects remarkably the interfacial 
properties. For the investigated albumin concentrations figure 1 
reports the ratio between the equilibrium values of IT in the presence 
of albumin and those with the bare buffer. The ratio decreases down 
to about 0.3 for an albumin concentration of 70 g/L. The time to 
attain the equilibrium IT decreases from 2 hours to a few minutes, 
by increasing albumin concentration. The obtained values of the 
dilational viscoelasticity modulus are increased by the presence of 
albumin up to values significantly larger than those observed for short 
chain surfactant molecules.
Conclusions: The observed values of IT in the presence of a 
common serum protein are compatible with the promotion of 
droplets formation, which, in addition, are expected to be more stable 
against coalescence, owing to the larger values of the dilational 
viscoelasticity modulus. This therefore calls for an increased 
tendency of the oil to emulsify.

The IT normalized with the value corresponding to pure silicone oil-
aqueous solution as a function of the albumin concentration.
Commercial Relationships: Jan O. Pralits, None; 
Rodolfo Repetto, None; Irene Nepita, None; Mario R. Romano, 
None; Francesca Ravera, None; Eva Santini, None; 
Libero Liggieri, None
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Foveal sparing internal limiting membrane peeling for Lamellar 
Macular Hole
Nicolò Scaroni1, Francesco Morescalchi1, Andrea Russo1, 
Elena Gambicorti1, Ciro Costagliola2, Francesco Semeraro1. 
1Università degli Studi di Brescia, Brescia, Italy; 2University of 
Molise, Campobasso, Italy.
Purpose: To study the effects of vitrectomy with foveal sparing 
of the Internal limiting membrane (ILM) peeling as an alternative 
method of lamellar macular hole (LMH) treatment.
Methods: A Prospective study was performed including 13 patients 
affected by tractional and degenerative LMH. They underwent pars 
plana vitrectomy using transconjuntival 25-gauge system. After the 
removal of the posteriore hyaloid and epiretinal membrane, the ILM 
was peeled in a curvilinear manner centered around the fovea. Air 
tamponade was performed. All the cases underwent microperimetry 
analysis at baseline and at 1, 3, and 6-month after the surgery.
Results: It was found a significant improvement in mean BCVA 
(preoperative VA was logMar+0.52 20/63 ±0.27, post operative VA 
at 6 months was logMar0.13 ±0.09), and in mean central 5 degrees 
retinal sensitivity (preoperative 9,2 ± 2,4dB, postoperative at 6 month 
11,7 ± 2,3 dB). No patient developed a full thickness macular hole or 
secondary epiretinal membrane formation.
Conclusions: In LMH the foveal sparing ILM peeling technique 
shows high rates of success. Furthermore this approach could be a 
less traumatic procedure that allows to better preserve the anatomical 
integrity of the thinned fovea, reducing the risk of post operative 
macular hole.
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It illustrates the sequences of foveal sparing internal limiting 
membrane (ILM) peeling. The ILM is grasped several times near the 
arcades apulled in a centripetal fashion. The remaining floating flap is 
finally trimmed by the vitrectome.

Above- tractional lamellar macular hole before surgery
Under- the same case at 3 month after surgery. it may notice the 
restoration of normal foveal depression and residues of ILM coated 
on the foveola
Commercial Relationships: Nicolò Scaroni, None; 
Francesco Morescalchi, None; Andrea Russo, None; 
Elena Gambicorti, None; Ciro Costagliola, None; 
Francesco Semeraro, None
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A novel approach to surgical repair of visually significant 
lamellar macular holes
Stephen M. Potter, Omar Iqbal, Sarina M. Amin, Gibran S. Khurshid. 
Department of Ophthalmology, University of Florida,  
Gainesville, FL.
Purpose: There is no general consensus on the optimal timing 
and benefit of lamellar macular hole (LMH) repair. For the repair 
of visually-significant LMHs, vitrectomy with internal limiting 
membrane (ILM) peeling has been advocated in literature. We discuss 
an innovative surgical treatment for repairing visually significant 
LMHs using autologous platelets. We investigated the anatomic 
and functional visual outcomes of patients that underwent visually-
significant LMH repair with autologous platelets.
Methods: In this retrospective case-series, preoperative and 
postoperative data was collected on six consecutive patients with 
visually significant LMHs who underwent surgical intervention using 
autologous platelets at the University of Florida-Gainesville between 
January 2015 and August 2016. Patients underwent 23G pars plana 
vitrectomy with removal of posterior hyaloid, air-fluid exchange, 
intravitreal injection of autologous platelets, and 12% C3F8 
tamponade with postoperative supine positioning for four hours only. 
Data was collected on subjective visual complaints prior to surgical 
intervention, as well as postoperative subjective visual function. 
Anatomic LMH closure was determined based on comparison of 

preoperative and postoperative Heidelberg SD-OCT imaging of the 
macula. Preoperative and postoperative corrected distance visual 
acuity (CDVA) was recorded in logMAR. Charts were also reviewed 
for postoperative complications in the follow-up period. One-way 
ANOVA was used to compare mean CVDAs.
Results: Postoperative OCT analysis revealed that all patients 
achieved complete anatomic LMH closure with reformation and 
repopulation of foveal contour. All patients also noted subjective 
visual improvement postoperatively. The mean preoperative CDVA 
was 0.86 logMAR with a standard deviation of 0.41 logMAR. The 
mean postoperative CDVA at 4-6 months was 0.39 logMAR with 
a standard deviation of 0.18. An average improvement in CDVA of 
0.47 logMAR was noted postoperatively (p=0.03). Additionally, 67% 
of patients achieved CDVA of 0.40 logMAR or better.
Conclusions: Visually significant LMH repair with autologous 
platelets results in functional visual improvement along with 
anatomic resolution of LMHs. Peculiar findings included 
repopulation of internal retinal layers with reformation of foveal 
contour. This novel technique also eliminates the daunting 
postoperative course of prone posturing.
Commercial Relationships: Stephen M. Potter, None; 
Omar Iqbal, None; Sarina M. Amin, None;  
Gibran S. Khurshid, None
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Epiretinal Membrane Peeling with Foveal Sparing of the Internal 
Limiting Membrane: A Pilot Study
Andrea Russo1, Francesco Morescalchi1, Nicolò Scaroni1, 
Elena Gambicorti1, Ciro Costagliola2, Francesco Semeraro1. 
1Univ degli Studi di Brescia - Italy, Brescia, Italy; 2Ophthalmology, 
University of Molise, Campobasso, Italy.
Purpose: To compare the long-term efficacy of surgery for epiretinal 
membrane (ERM) with complete peeling of the internal limiting 
membrane (ILM) versus foveal sparing of the ILM.
Methods: A prospective study was performed involving 52 patients 
scheduled to undergo vitrectomy for idiopathic ERM by a single 
surgeon (F.M.). Patients were randomized to complete foveal peeling 
of the ILM (FP group) or to foveal sparing (FS group), in which 
the ILM was peeled around the fovea but leaved untouched upon it 
(one disc diameter). The surgeries were performed using 25-gauge 
transconjunctival system and microperimetry was performed at 
baseline and 1, 3, and 6-month after surgery.
Results: Both groups had significant BCVA improvements, and 
no differences were found between FP and FS groups (0.18 ± 0.05 
LogMAR and 0.15 ± 0.05 LogMAR, respectively). After 6 months, 
in the FS group was more likely to find recurrent ERM in the macula 
postoperatively (11%) compared to FP group (0%), but less likely 
to find foveal decrease in retinal sensitivity and microscotomas. 
Compared to baseline, at 6-month follow-up mean central retinal 
sensitivity decreased in FP group (-0.8 dB) and increased (+1.8 dB) 
in the FP group (P < 0.001).
Conclusions: Foveal sparing of the ILM in ERM surgery is a 
less traumatic procedure for the central fovea that allows for a 
greater increase in retinal light sensitivity in the central 5 degrees. 
Conversely, a complete peeling of the ILM results in greater 
likelihood of decreased retinal sensitivity and paracentral scotomas, 
but permits a more complete and permanent removal of ERM.
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(A) Complete peeling of the internal limiting membrane (ILM). In 
order to spare the foveal peeling (B), the ILM is grasped several 
times near the arcades and pulled in a centripetal fashion. The 
remaining floating flap is finally trimmed by the vitrectome.

(A) Representative OCT scan of an epiretinal membrane at baseline 
and (B) final aspect after 6 months, where the trimmed foveal internal 
limiting membrane is clearly visible.
Commercial Relationships: Andrea Russo; 
Francesco Morescalchi, None; Nicolò Scaroni, None; 
Elena Gambicorti, None; Ciro Costagliola, None; 
Francesco Semeraro, None
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Presentation Time: 3:45 PM–5:30 PM
Use of intraoperative Optical Coherence Tomography (i-OCT) in 
vitreous haemorrhage due to diabetic retinopathy
Dominic Heinrich, Sabrina Bohnacker, M. Ali Nasseri, 
Nikolaus Feucht, Chris Lohmann, Mathias M. Maier. Klinikum 
rechts der Isar TU Muenchen, Muenchen, Germany.
Purpose: High resolution spectral Domain OCT (SD-OCT) is a gold 
standard technique in diagnosis, management and monitoring of 
patients with vitreoretinal diseases. Since preoperative diagnostics 
for the evaluation of intraocular and retinal status in patients with 
vitreous haemorrhage due to diabetic retinopathy are limited, 
final therapeutic decisions can only be made during explorative 
vitrectomy. We evaluated the use of i-OCT as a real-time additional 
diagnostic tool during surgery.
Methods: We examined 20 patients with vitreous haemorrhage due to 
diabetic retinopathy. Due to the limited view of the posterior segment 
prior to surgery, ultrasound was performed. During vitrectomy, 
intraoperative real-time OCT was applied as an additional diagnostic 
tool to optimise the surgical workflow.
Exemplarily, we present the case of a 69 y/o female with vitreous 
haemorrhage due to diabetic retinopathy on the right eye. Visual 
acuity was “hand motion”. Preoperative funduscopy was not possible 
due to very dense vitreous haemorrhages. Sonographically, there 
were no signs of retinal detachment was identified on the right eye. 

Vitrectomy was performed and intraoperative OCT was applied to 
evaluate the macula and the retina.
Results: In all patients, intraoperative OCT allowed real-time 
evaluation of the retinal status. Further surgical strategy (i.e. necessity 
for ERM or ILM peeling) was based on the intraoperative OCT. The 
decision for the postoperative tamponade was facilitated.
In the patient described above, the i-OCT showed an epiretinal 
membrane. Therefore, the surgical strategy was adjusted and ERM 
peeling was performed on the right eye. Three months after surgery, 
funduscopy and central OCT scan still show irregularities in the 
macular configuration. However, visual acuity was already 0,6.
Conclusions: Intraoperative OCT is highly useful as additional 
intraoperative diagnostic tool in patients with vitreous haemorrhage 
due to diabetic retinopathy. It facilitates real-time diagnosis and 
promotes therapeutic decisions during surgery.
Commercial Relationships: Dominic Heinrich, None; 
Sabrina Bohnacker, None; M. Ali Nasseri, None; Nikolaus Feucht, 
None; Chris Lohmann, None; Mathias M. Maier, None

Program Number: 5011 Poster Board Number: B0429
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Intraocular Diathermy Forceps
Koen van Overdam1, 2, Sonia Manning1. 1Vitreoretinal Surgery, 
Rotterdam Eye Hospital, Rotterdam, Netherlands; 2Rotterdam 
Ophthalmic Institute, Rotterdam, Netherlands.
Purpose: Intraocular diathermy has not changed since it was 
pioneered in the 1970s. Current advanced vitreoretinal procedures 
call for the development of an improved multifunctional intraocular 
diathermy forceps. The purpose of this study was to develop 
intraocular diathermy forceps and test them in perfused porcine 
cadaver eyes.
Methods: We designed two types of 23-gauge intraocular bipolar 
diathermy forceps by modifying commercially available membrane 
peeling forceps. In the first type the emitting electrode is attached 
to the core and both jaws of the forceps and the return electrode to 
the surrounding tube. In the second type the emitting electrode is 
connected to one half of the core and the return electrode to the other 
half, with one jaw of the forceps attached to each half of the core. 
We compared the new diathermy forceps to conventional intraocular 
diathermy, on perfused porcine cadaver eyes. First order retinal artery 
and vein closure was confirmed both by a perfusion study and by 
histology of the treated vessels.
Results: Type 2 diathermy forceps closed retinal arteries and veins 
more successfully (5/5 and 5/5 successful treatments, respectively) 
than Type 1 diathermy forceps (4/4 and 3/4 respectively) and 
conventional diathermy (3/5 and 4/5 respectively). Less energy 
was needed with the Type 2 diathermy forceps compared to Type 
1 diathermy forceps and conventional diathermy for artery closure 
(1.5±0.0 vs 8.0±3.3 vs 2.1±0.8 joules, respectively) and for vein 
closure (1.5±0.0 vs 10.0±5.2 vs 2.4±0.8 joules, respectively). 
Histology showed that collateral damage to neighbouring retina was 
limited and not greater than that caused by conventional diathermy.
Conclusions: We have designed two types of a multifunctional 
instrument with the ability to grasp, compress and coagulate retinal 
vessels. Both types appear to have several advantages compared to 
the current conventional intraocular diathermy.
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Intraocular diathermy forceps and perfused porcine cadaver eye.
Commercial Relationships: Koen van Overdam, EP 15200265.5 
(P); Sonia Manning, None

Program Number: 5012 Poster Board Number: B0430
Presentation Time: 3:45 PM–5:30 PM
Transitioning to the heads-up stereoscopic surgical display in a 
vitreoretinal fellowship program: impact on outcomes
Irina De la Huerta1, Yoshihiro Yonekawa2, Omar Moinuddin3, 
Alan J. Ruby1, Tarek S. Hassan1, George A. Williams1. 1Associated 
Retinal Consultants, P.C., Royal Oak, MI; 2Retina Service, 
Massachusetts Eye and Ear Infirmary, Cambridge, MA; 3William 
Beaumont School of Medicine, Oakland University, Rochester, MI.
Purpose: The heads-up digital stereoscopic display has recently 
been introduced in vitreoretinal surgery. This system is proposed 
to facilitate surgical teaching by providing a panoramic view with 
enhanced depth-of-field and by allowing the operating team to 
see the surgeon’s view in real-time. We conducted a retrospective 
review of surgical cases performed during the transition to the digital 
stereoscopic display in our vitreoretinal fellowship program to study 
surgical times, complications and reoperation rates.
Methods: Two hundred and fifty-one consecutive cases performed 
7 months before and 7 months after the transition to the stereoscopic 
display by the same surgeons were reviewed retrospectively. 
Surgeries were grouped into primarily vitreous cases (n=52), 
primarily macular cases (n=99), and complex cases (e.g. tractional 
retinal detachments, proliferative vitreoretinopathy) (n=100). Surgical 
times, complications, and reoperation rates were noted. Two-tailed 
Student’s T-test was used for statistical analysis.
Results: There were no significant differences in reoperation rates 
(primarily vitreous cases: 0.8% control versus 0% stereoscopic 
display, P=0.16; primarily macular cases: 3.8% control versus 
0% stereoscopic display, P=0.16, complex cases: 21% control 
versus 25.6% stereoscopic display, P=0.63). In complex cases the 
redetachment rate was equivalent between the stereoscopic display 
and the control groups (17.95% stereoscopic display versus 18% 
control, P=0.99). There were no differences in complications rates 
between the two groups (P=0.37). The surgical set-up time (wheels-in 
to start of surgery time) was significantly longer in the stereoscopic 
display group (Δ= 3 min, P< 0.001). The average surgical time was 
greater when the stereoscopic display was used in primarily vitreous 
cases (Δ= 9 min, P= 0.004), and in primarily macular cases (Δ= 5 
min, P= 0.004). The average surgical time for complex cases was 

not significantly different between the stereoscopic display and the 
control groups (P= 0.61).
Conclusions: The transition to a heads-up digital stereoscopic 
display during vitreoretinal fellowship training led to an increase in 
surgical times and a longer surgical set-up time without increasing the 
complication or reoperation rates.
Commercial Relationships: Irina De la Huerta, None; 
Yoshihiro Yonekawa, None; Omar Moinuddin, None; 
Alan J. Ruby, None; Tarek S. Hassan, Alcon (C); 
George A. Williams, Alcon (C)

Program Number: 5013 Poster Board Number: B0431
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Longitudinal analysis of foveal microstructure following arcuate 
retinotomy for chronic large macular holes
Christopher R. Adam1, Eric J. Sigler2, John C. Randolph3, 
Jorge I. Calzada4. 1Ophthalmology, SUNY Downstate Medical 
Center, Brooklyn, NY; 2Diversion of Retina and Vitreous, Ophthalmic 
Consultants of Long Island, Rockville Centre, NY; 3The Center for 
Retina and Macular Disease, Winter Haven, FL; 4Department of 
Vitreoretinal Surgery, Charles Retina Institute, Memphis, TN.
Purpose: There are currently limited surgical techniques available 
for primary treatment of chronic very large full thickness macular 
holes (FTMH). Success rates for anatomical macular hole closure and 
improved visual function with traditional techniques are variable with 
many patients after surgical failure deemed inoperable. To further 
characterize the surgical technique, foveal microstructure analysis, 
and assess visual outcomes of chronic very large macular holes 
following primary full thickness arcuate retinotomy (AR).
Methods: Longitudinal, retrospective observational clinical study. 
This study included 1 eye of 10 patients with a chronic idiopathic 
FTMH of base diameter greater than 800 µm (very large macular 
hole) by optical coherence tomography (OCT). A full thickness 
relaxing incision was made 250 µm from the temporal edge of 
the FTHM in the longitudinal plane centered around the temporal 
horizontal meridian with an arc length of 100 degrees along with a 
25 gauge pars plana vitrectomy, internal limiting membrane peel, 
and fluid-gas exchange. Outcome measures included preoperative 
and postoperative best corrected distance visual acuity (BCVA) 
and anatomical macular hole closure rate with analysis of foveal 
microstructure.
Results: Mean macular hole chronicity prior to AR was 3 years. 
Preoperative mean macular hole base diameter was 1,200 µm (range, 
800-2000 µm). Mean type 1 closure was achieved in 7 (70%) of 
10 subjects by postoperative week 3. Mean AR site was sealed by 
postoperative week 1. Mean preoperative BCVA was 20/400. Mean 
final BCVA was 20/100 on postoperative month 6. No postoperative 
complications related to the surgical procedure were noted.
Conclusions: AR is a recently described surgical procedure typically 
reserved for reoperation after failed closure of large macular holes. 
We further characterize the surgical technique of performing a full 
thickness AR for the primary treatment of chronic very large macular 
holes. We have demonstrated both anatomic closure success by OCT 
analysis and promising visual outcomes with this novel method. An 
arcuate retinotomy may be considered as a primary treatment option 
in select cases over traditional methods which challenges the current 
understanding and treatment of chronic very large macular holes.
Commercial Relationships: Christopher R. Adam, None; 
Eric J. Sigler, None; John C. Randolph, None; Jorge I. Calzada, 
None
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Program Number: 5014 Poster Board Number: B0432
Presentation Time: 3:45 PM–5:30 PM
Autologous Internal Limiting Membrane Flap Techniques for 
Optic Disc Pit Maculopathy: Optical Coherence Tomography 
Imaging Findings and Surgical Approach: Case Series
Salvador Pastor1, 2, Maria Gomez-Resa3, Sarah Karam4, 
Danai Kyriakou2, Sergio Copete2, Jeroni Nadal Reus4, Jose Garcia-
Arumi2, 3. 1Ophthalmology, IOBA-University of Valladolid, 
Valladolid, Spain; 2Ophthalmology, Hospital Vall d Hebron, 
Barcelona, Spain; 3Ophthalmology, Ocular Microsurgery Institute 
(IMO), Barcelona, Spain; 4Ophthalmology, Barraquer Ophthalmology 
Center, Barcelona, Spain.
Purpose: To evaluate the translocation and transplantation of 
inverted autologous internal limiting membrane (ILM) flap 
techniques for the treatment of chronic, and/or refractory optic disc 
pit (ODP) maculopathy and how Swept-source optical coherence 
tomography (SS-OCT) provides enhanced diagnostic information 
enabling optimization of surgical strategy in patients suffering from 
ODP maculopathy.
Methods: 6-month prospective interventional case series.
5 eyes of 5 patients with ODP maculopathy underwent pars plana 
vitrectomy (PPV) and ILM peeling followed by positioning of the 
ILM remnant to cover the optic disc pit. Fluid–air exchange and gas 
tamponade were then performed. OCT and clinical examinations 
were performed before surgery and postoperatively at 1 week and 1, 
3 and 6 months.
Results: Preoperative foveal thickness mean was 771.60 (range: 366 
µm to 1151 µm). Satisfactory postoperative maculopathy thickness 
reduction was observed in all cases. Postoperative foveal thickness 
mean 6 month after surgery was 472.80 (range: 210 µm to 832 
µm) (p<0.05). Preoperative visual acuity mean was 20/60 (range: 
20/400 to 20/30). Mean postoperative visual acuity 6 month after 
surgery was 20/40 (range: 20/60 to 20/25) (p=0.02). The presence of 
postoperative ILM flap as hyperreflective line at the base of the optic 
nerve excavation was seen in all cases.
Conclusions: Treatment with autologous ILM flap techniques 
could be alternative treatments for chronic and/or refractory ODP 
maculopathy in our case series. SS-OCT improved the visualization 
of cortical vitreous, highlighted the position of the inverted flap and 
could assist in the choice of surgical technique comparing to  
SD-OCT.

Commercial Relationships: Salvador Pastor, None; 
Maria Gomez-Resa, None; Sarah Karam, None; Danai Kyriakou, 
None; Sergio Copete, None; Jeroni Nadal Reus, None; 
Jose Garcia-Arumi, None

Program Number: 5015 Poster Board Number: B0433
Presentation Time: 3:45 PM–5:30 PM
A comparison of 3D video display and 2D video display in the 
ability to enhance medical students’ understanding of different 
steps of vitreoretinal surgical procedures
Nisarg Chhaya1, Omar Helmy1, Niloofar Piri2, Agustina Palacio3, 4, 
Shlomit Schaal1. 1Department of Ophthalmology & Visual Sciences, 
University of Massachusetts, Worcester, MA; 2Department of 
Ophthalmology & Visual Sciences, University of Louisville School 
of Medicine, Louisville, KY; 3Consultores Oftalmológicos, Buenos 
Aires, Argentina; 4Hospital general de Agudos Juan A. Fernandez, 
Buenos Aires, Argentina.
Purpose: Videos are excellent educational tools for medical 
students to enhance comprehension of different surgical procedures. 
3D present a promising, novel technology that allows greater 
understanding of the delicate and precise intra-ocular surgical 
maneuvers involved in retinal surgery. The objective of our study was 
to compare medical students’ learning uptake of retinal surgeries by 
watching 2D vs. 3D videos.
Methods: Three different vitreoretinal procedures (tractional retinal 
detachment, removal of exposed scleral buckle and four-point scleral 
fixation of an intraocular lens) were recorded simultaneously with 
a conventional recorder for two-dimensional viewing and a 3D: 
VERION 3D HD system using Sony HVO-1000MD for three-
dimensional viewing. Two videos of each surgery were edited to have 
the same content, one video in 2D and the other in 3D side by side. 
100 UMass medical students randomly assigned to a 2D group or 3D 
then watched corresponding videos on a MacBook Pro. Both groups 
wore BiAL Red-Blue 3D glasses and were appropriately randomized. 
Students filled out questionnaires about different surgical steps or 
anatomical relationships of the pathologies or tissues of the surgeries 
and their answers were compared.
Results: The difference between medical students’ comprehension 
in the groups viewing 2D vs. 3D extraocular scleral buckle videos 
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were <10%, p>0.05. For the intraocular TRD videos, the 2D group 
correctly identified the type of surgery a greater percentage of the 
time (13% difference, p<0.05) and that the blood clot was sub-retinal 
(12% difference, p<0.05). However, the 3D group knew that the air 
bubbles were located in the vitreous cavity at a greater rate than 2D 
(12% difference, p<0.05). For the intraocular TSS videos, the 3D 
group correctly identified that the lens was being sutured to the sclera 
when compared to the 2D group (12% difference, p<0.05), and that 
the second instrument caught the suture behind the iris  
(24% difference, p<0.05).
Conclusions: 3D video may have value in teaching ophthalmic 
surgeries to medical students, especially for intraocular procedures. 
However, prior teaching of the surgical procedures and review of 
basic ocular anatomy may be necessary in order to ensure maximal 
teaching efficacy.
Commercial Relationships: Nisarg Chhaya; Omar Helmy, None; 
Niloofar Piri, None; Agustina Palacio, None;  
Shlomit Schaal, None

Program Number: 5016 Poster Board Number: B0434
Presentation Time: 3:45 PM–5:30 PM
Findings on Live Porcine Retina 30 Days after Pars Plana 
Vitrectomy Surgery using a New Hypersonic Vitrector
Soon W. Ch’ng1, 4, Luciane Irion2, Richard Bonshek2, Joseph Shaw2, 
Salvador Pastor-Idoate1, Paul Carlin4, Paulo E. Stanga1, 3. 
1Manchester Vision Regeneration Lab, Manchester, United Kingdom; 
2Central Manchester University Hospitals, National Specialist 
Ophthalmic Pathology Service, Manchester, United Kingdom; 
3Division of Evolution & Genomic Sciences, School of Biological 
Sciences, Faculty of Biology, Medicine and Health, University of 
Manchester, Manchester, United Kingdom; 4Manchester Royal Eye 
Hospital, Manchester, United Kingdom.
Purpose: Assess possible delayed structural, macroscopic and 
microscopic changes in the neuro-retina, retinal vasculature, retinal 
pigment epithelium (RPE) and optic nerve head (ONH) after pars 
plana vitrectomy (PPV) surgery using a new hypersonic  
vitrector (HV).
Methods: Seven live porcine eyes underwent PPV using either 
the HV or a conventional pneumatic guillotine vitrector (GV). 
The un-operated fellow eye from each pig was used as an external 
control. The pigs were post-operatively kept alive for 30 days before 
termination and enucleation of the eyes. Prior to enucleation, all eyes 
underwent examination of the lens and indirect ophthalmoscopy. 
Enucleated eyes were fixed in formalin, examined macroscopically 
and processed for histological assessment. Microscopic analysis 
included assessment of neuro-retina, retinal vasculature, RPE and 
ONH, as well as observation for any morphological intraocular 
changes. Comparison was made between: 1) treated and untreated 
areas of the same eye(internal control), 2) different areas within 
the same eye operated on using different vitrector settings, 3) eyes 
operated on with the HV and GV, and 4) eyes receiving surgery and 
the fellow un-operated eye (external control, same pig).
Results: All lenses had remained clear at 30 days into the 
postoperative period. On indirect ophthalmoscopy, the retina had 
remained attached in all eyes with no visible changes to the neuro-
retina, retinal vasculature, RPE or ONH. Two eyes showed localised 
RPE atrophy secondary to previously documented intraoperative 
retinal touch. There were no macroscopic changes observed in the 
neuro-retina, retinal vasculature, RPE or ONH associated with either 
the HV or GV PPVs. Preliminary histological findings revealed no 
significant differences between eyes operated on with the HV and 
those operated on with the GV.

Conclusions: At 30 days into the postoperative period, there seemed 
to be no side effects attributable to the use of the HV. Therefore, the 
HV promises to be a new alternative to the currently commercially 
available GV for PPV.
Commercial Relationships: Soon W. Ch'ng; Luciane Irion, None; 
Richard Bonshek, None; Joseph Shaw, None; Salvador Pastor-
Idoate, None; Paul Carlin, None; Paulo E. Stanga,  
Bausch + Lomb (F)
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Presentation Time: 3:45 PM–5:30 PM
Surgical approach and outcomes of pars plana vitrectomy in eyes 
harboring a treated posterior uveal melanoma
Nika Bagheri, Jorge Fortun, Justin H. Townsend, Harry W. Flynn, J. 
William Harbour. Bascom Palmer Eye Institute, Miami, FL.
Purpose: To evaluate the outcomes of patients undergoing pars plana 
vitrectomy in eyes harboring a posterior uveal melanoma (PUM).
Methods: Retrospective, nonrandomized, interventional case series 
of patients with treated PUM who underwent pars plana vitrectomy 
(PPV) at the Bascom Palmer Eye Institute between 08/2012 and 
12/2015. The surgical technique included small gauge vitrectomy, 
conjunctival peritomy at sclerotomy sites, valved trocars, avoidance 
of laser photocoagulation directly around the tumor (to avoid atrophic 
slit tears), silicone oil tamponade (in cases with exudative retinal 
detachment), and cryotherapy to sclerotomy sites, which were then 
sutured with 8-0 vicryl. Baseline demographic and clinical data were 
recorded. Primary outcome data included local tumor control, retinal 
attachment status, metastasis and surgical complications.
Results: Ten patients were included, nine of whom were treated with 
125-I plaque radiotherapy and one with proton beam radiotherapy. 
The indication for PPV was non-clearing vitreous hemorrhage in 4 
eyes, exudative retinal detachment in 4 eyes, and increasing pigment 
dispersion in 2 eyes. Vitrectomy was performed at a mean of 12.9 
months (range 1-48 months) after primary treatment for PUM. At a 
mean follow-up of 23.7 months (range 4-42 months) after vitrectomy, 
there were no cases of local or regional recurrence, retinal re-
deatchment, surgical complications or systemic metastases.
Conclusions: Our approach to PPV in eyes harboring a treated PUM, 
which is aimed at minimizing the risk of local tumor recurrence at the 
sclerotomy sites or elsewhere, appears to be safe and effective.
Commercial Relationships: Nika Bagheri, None; Jorge Fortun, 
None; Justin H. Townsend, None; Harry W. Flynn, None; J. 
William Harbour, None
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Visco-assisted Internal Limiting Membrane Translocation 
Technique for Unclosed Macular Hole
Michiyuki Saito1, Kousuke Noda1, 2, Yukiko Shibata1, Akio Fujiya1, 
Tomohiro Suzuki1, Ryo Ando1, Shohei Mori1, Satoru Kase1, 
Susumu Ishida1, 2. 1Department of Ophthalmology, Hokkaido 
University Graduate School of Medicine, Sapporo, Japan; 
2Department of Ocular Circulation and Metabolism, Hokkaido 
University Graduate School of Medicine, Sapporo, Japan.
Purpose: Autologous transplantation of the internal limiting 
membrane (ILM) has been reported to improve the functional and 
anatomical outcomes for unclosed refractory macular holes (MHs) 
after previous vitrectomy with ILM removal, in which the inverted 
ILM flap technique could not be performed. The purpose of this study 
is to present the modified surgical technique to perform autologous 
ILM transplantation, visco-assisted ILM translocation technique, for 
unclosed MHs after the foveal ILM removal.
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Methods: Retrospective observational case series. Four eyes of 4 
patients with unclosed MHs after the previous surgery with ILM 
peeling were included in this study (1 male and 3 females; mean age 
73.7±13.8). Primary diseases causing MH were myopic foveoschisis, 
MH (stage 1B), idiopathic epiretinal membrane, and vitreo-macular 
traction syndrome. In all cases, visco-assisted ILM translocation 
technique was performed by the same surgeon (MS) in Hokkaido 
University Hospital from Dec 2014 to Apr 2016. In the visco-assisted 
ILM translocation technique, residual ILM was stained with brilliant 
blue G solution and then the edge of the residual ILM was peeled 
to form a long unseparated flap to cover the MH. The viscoelastic 
material was placed on the ILM flap for stabilization and fluid-
air exchange and gas tamponade was performed. Comprehensive 
ophthalmologic examinations and spectral-domain optical coherence 
tomography were performed preoperatively and postoperatively. The 
main outcome measures were best-corrected visual acuity (BCVA) 
and MH closure rate.
Results: The mean postoperative follow-up duration was 14.3±7.0 
months. The mean maximum diameter of the MHs was 636±245µm. 
MHs were closed successfully in all eyes (100%) after the vitrectomy 
with visco-assisted ILM translocation technique. The mean duration 
of MH closure from the surgery was 3.4±2.4 days. The postoperative 
logMAR value of mean BCVA (0.28±0.49) was improved from the 
preoperative value (0.85±0.17). The mean postoperative central 
foveal thickness was 160±86.6µm.
Conclusions: Vitrectomy with visco-assisted ILM translocation 
technique may improve the closure rate in patients with unclosed 
MHs after foveal ILM removal.
Commercial Relationships: Michiyuki Saito; Kousuke Noda, 
None; Yukiko Shibata, None; Akio Fujiya, None; 
Tomohiro Suzuki, None; Ryo Ando, None; Shohei Mori, None; 
Satoru Kase, None; Susumu Ishida, None

Program Number: 5019 Poster Board Number: B0437
Presentation Time: 3:45 PM–5:30 PM
Double inverted flap of epiretinal membrane and internal 
limiting membrane technique for treatment of idiopathic lamellar 
macular hole
Rino Frisina, Elena Zampedri, Laura Bertazzi, Federica Romanelli. 
Multizonal unit of Ophthalmology of Autonomous Province of 
Trento, Autonomous Province Of Trento, Italy.
Purpose: To compare surgical results between conventional surgical 
technique with complete peeling of epiretinal membrane (ERM) 
and internal limiting membrane (ILM) and new surgical technique 
of double inverted ERM and ILM flap technique for treatment of 
idiopathic lamellar macular hole (LMH)
Methods: Group control, 21 eyes of 21 patients, underwent pars 
plana vitrectomy (PPV) and complete ERM and ILM peeling. 
‘Double inverted flap’ group, 26 eyes of 26 patients, underwent PPV 
and double inverted ERM and ILM flap technique. Demographic 
data were: age, sex, eye, previous cataract surgery. The authors 
distinguished 2 types of LMH according to the ERM type: 
conventional ERM (C ERM) characterized by tractional properties, 
atypical ERM (A ERM) characterized by increased thickness, 
yellowish aspect and without tractional properties, as described 
in literature (see figure). Pre- and post-operative tomographic 
parameters were: residual foveal thickness RFT (micron µ), maximal 
diameter of intraretinal splitting (µ). Postoperative closure of the 
hole, full thickness macular hole (FTMH) development, intraretinal 
cysts and macular atrophy were evaluated. Best corrected visual 
acuity (BCVA LogMAR) at baseline, 1st, 3rd, 6st month was estimated. 
Intraoperative data were: posterior vitreous detachment, tamponade 
(gas/air), cataract surgery.

Results: Statistical analysis confirmed that LMH with A ERM is 
associated with a more severe clinical entity compared to LMH with 
C ERM, with poorer visual acuity (p 0.0074) and thinner RFT (p 
0.0158).
Group control was composed of 9 (42.9%) patients affected by LMH 
with A ERM and 12 (57.1%) by LMH with C ERM. Three patients 
affected by LMH with A ERM developed FTMH after surgery. No 
patients affected by LMH with C ERM, developed FTMH.
Double inverted flap group was composed of 17 (65.4%) patients 
affected by LMH with A ERM and 9 (34.6%) by LMH with C ERM. 
No patients developed FTMH.
Although the comparison of preoperative BCVA of LMH with A 
ERM between the 2 surgical group was not statistically significant, at 
6st month after surgery BCVA of the double inverted flap group was 
better compared to group control (p 0.0373).
Conclusions: Double inverted flap technique for treating LMH with 
A ERM reduces the risk of FTMH development, preserving fovea by 
iatrogenic damage due to surgical peeling.

Commercial Relationships: Rino Frisina, None; Elena Zampedri, 
None; Laura Bertazzi, None; Federica Romanelli, None

Program Number: 5020 Poster Board Number: B0438
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Post-hoc analysis of ellipsoid zone changes beyond the central 
subfield (CS) in symptomatic vitreomacular adhesion (VMA) 
subjects from the OASIS trial
Srinivas R. Sadda2, 1, Muneeswar G. Nittala2. 1Ophthalmology, 
University of California - Los Angeles, Los Angeles, CA; 2Doheny 
Image Reading Center, Doheny Eye Institute, Los Angeles, CA.
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Purpose: OASIS is a Phase IIIb trial (NCT01429441) assessing 
long-term outcomes in subjects with VMA. The pre-specified OCT 
analysis in OASIS only evaluated the ellipsoid zone (EZ) in the 
central 1mm, but this region was affected by VMA and/or macular 
hole (MH) in most subjects at baseline. The purpose of this post-hoc 
analysis is to evaluate the EZ over time outside the central 1mm.
Methods: A masked post-hoc analysis of OCT images was performed 
at the Doheny Image Reading Center from subjects enrolled in the 
MP-1 and ERG substudies of the OASIS trial. The status of the 
EZ band was assessed in 3 different macular regions: the CS (≤ 
1mm diameter, covering the same region previously analysed), the 
Parafoveal Area (PAA) (> 1mm - ≤ 3mm) and the Perifoveal Area 
(PEA) (> 3mm - ≤ 6mm). The EZ band was rated as normal/intact, 
abnormal but continuous, discontinuous/disrupted, or absent at all 
available visits from baseline (BL) (pre-treatment) to final follow-up.
Results: In the ocriplasmin group, at BL 28.8% (17/59) of subjects 
had a normal EZ in CS, 96.6% (57/59) in PAA, and 98.3% (58/59) 
in PEA, compared to 31.0% (9/29), 89.7% (26/29), and 100.0%, 
respectively in the sham group. The disruption of the EZ in the CS 
corresponded to vitreomacular interface (VMI) abnormalities in this 
region (e.g. MH). At Day 7, the proportion of subjects with normal 
EZ in the ocriplasmin group were 20.3% (12/59), 86.4% (51/59), and 
89.8% (53/59) for CS, PAA and PEA, and in the sham group were 
32.1% (9/28), 89.3% (25/28) and 100% (28/28), respectively. These 
EZ alterations in the ocriplasmin group appeared to normalize by 
Month 3. At Month 24, the proportion of subjects with normal EZ 
in the ocriplasmin group were 82.8% (24/29), 93.1% (27/29), and 
93.1% (27/29) for CS, PAA and PEA, and in the sham group were 
40.0% (2/5), 80.0% (4/5) and 100.0%, respectively.
Conclusions: The pattern of EZ alteration appears to depend on the 
retinal region. While the status of the EZ in the CS correlated with 
VMI disease, the more peripheral EZ (especially the PEA) was less 
influenced by VMI abnormalities, allowing assessment of a likely 
direct drug effect. Although transient disruption of PAA and PEA 
EZ was observed at Day 7, there was recovery over subsequent 
follow-up, mirroring the previously reported microperimetric and 
electrophysiologic findings.
Commercial Relationships: Srinivas R. Sadda, Optos (C), 
Carl Zeiss Meditec (F), Genentech (C), Centervue (C), Optos 
(F), Thrombogenics (C), Topcon (R), Allergan (C), Iconic (C); 
Muneeswar G. Nittala, None
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The origin and constituents of yellow pigments in the surgically 
removed epiretinal membrane
Akira Obana1, 2, Hiroyuki Sasano1, Yoshiro Otsuki3, Takahiko Seto1, 
Yuko Gohto1, Shigetoshi Okazaki2. 1Ophthalmology, Seirei 
Hamamatsu Gen Hosp, Hamamatsu, Japan; 2Medical Spectroscopy, 
Institute for Medical Photonics Research, Preeminent Medical 
Photonics Education & Research Center, Hamamatsu University 
School of Medicine, Hamamatsu, Japan; 3Pathology, Seirei 
Hamamatsu Gen Hosp, Hamamastu, Japan.
Purpose: The surgically removed epiretinal membrane (ERM) 
in vitreoretinal interface syndrome such as lamellar macular hole 
(LMH), full-thickness macular hole (FTMH), macular pseudohole 
(MPH), and idiopathic ERM occasionally contains yellow pigments. 
These pigments are considered to relate to macular pigments, 
however there is no proof that the pigments consist of carotenoids, 
and it is still unclear how macular pigment in the retina is contained 
in the ERM. We investigated the constituent and origin of the 
pigments in ERM.

Methods: This was an observational case series. Thirty-six eyes of 
34 patients (LMH 4 eyes, FTMH 9 eyes, MSH 2 eyes, idiopathic 
ERM 21 eyes), 16 men and 18 women, were included in the present 
study. The age was from 41 to 86 years old (mean 67.8, SD 10.7 
years old). The removed ERM was observed by resonance Raman 
microscopy (RRM). The correlation between preoperative OCT 
findings and presence of yellow pigment in ERM observed under 
operation microscopy was assessed. Histological observation was 
performed on the removed specimens. This study was approved 
by the IRB of Seirei Hamamatsu General Hospital, and all patients 
signed an informed consent form.
Results: Yellow pigments were observed in 14 eyes (LMH 4 eyes, 
FTMH 5 eyes, ERM 5 eyes) under operation microscopy. RRM 
observation was performed in nine of those 14 eyes and carotenoid 
specific signals (see Figure) were confirmed in five eyes (LMH 3 
eyes, FTMH 1 eye, ERM 1 eye). In the 14 eyes, preoperative OCT 
images revealed thick ERM that was different from typical thin 
ERM in 11 eyes, and a break in the inner retina in another three 
eyes. All specimens of ERM with yellow pigments showed positive 
immunoreactivity for anti-glial fibrillary acidic protein.
Conclusions: Yellow pigments in the surgically removed ERM 
consist of carotenoids. Yellow pigments were found in cases with the 
thick ERM. The thick ERM related to LMH was named lamellar hole 
associated epiretinal membrane and it was reported to originate from 
Müller cells, although there is still controversy on its origin. On the 
other hand, Müller cells at the foveal center (Müller cell cone) were 
considered to have xanthophyll carotenoids. Therefore, we concluded 
that the yellow pigments in the thick ERM originated from the Müller 
cell cone, and Müller cells at the foveal center somehow proliferated 
and formed thick ERM.

Commercial Relationships: Akira Obana, None; Hiroyuki Sasano, 
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None; Shigetoshi Okazaki, Hamamatsu Photonics (E)
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Posterior vitreous mobility in eyes with epiretinal membrane, 
vitreomacular traction syndrome and macular hole
Keisuke Mori1, 2, Mayuka Tsukahara1, Keiko Mori1, 
Peter L. Gehlbach3. 1Department of Ophthalmology, International 
University of Health and Welfare, Nasu-shiobara, Japan; 2Department 
of Ophthalmology, Saitama Medical University, Iruma, Japan; 
3Deaprtment of Ophthalmology, Johns Hopkins University, 
Baltimore, MD.
Purpose: The origin of vitreous traction as a mechanism in 
vitreomacular traction syndrome (VMTS) and macular hole (MH) 
remains controversial. The purpose of this study is to demonstrate 
the posterior vitreous mobility following eye movements in patients 
with epiretinal membranes (EM), VMTS and MH, using an optical 
coherence tomography (OCT) eye tracking system.
Methods: The study design is prospective, consecutive interventional 
case series. All investigations adhered to the tenets of the Declaration 
of Helsinki. Recruited were 10 eyes with EM, 5 eyes with VMTS and 
24 eyes with MH. Following baseline scans, patients were instructed 
to perform vertical and horizontal eye movements. Immediately after 
each set of motions an OCT scan registered to the baseline image 
using the eye tracking system. These OCT images were then overlaid 
using picture-editing software, thereby documenting the changing 
configuration of the posterior vitreous as well as its position relative 
to static retina.
Results: Retinochoroidal structures in all 36 eyes examined 
coincided well in overlaid images. In patients with MH, 22/24 eyes 
(92%) had duplication of the posterior cortical vitreous. The extent 
of duplication (indicating mobility) was increased with increasing 
vitreous separation and as the stage of MH increased (75% in stage 0; 
80% in stage 1; 100% in both stage 2 and 3). In four of five eyes with 
VMTS, there was no change in relative position of posterior vitreous. 
One eye with VMTS demonstrated transformation of posterior 
vitreous configuration associated with the motion of adherent vitreous 
gel. There was no change in position of the EM in all 10 eyes relative 
to the fixed retinal structure.
Conclusions: Our observation clearly demonstrates that dynamic 
forces, as imparted by fluid currents and the mobile vitreous body, 
exist significantly in MH development, in contrast to EM or VMTS. 
This indicates flexibility and mobility of posterior vitreous along the 
fluid currents induced by ocular motions, suggesting less contributory 
of vitreous shrinkage. We thus offer novel mechanistic insights, 
that there is indeed a greater contribution of dynamic forces to the 
pathogenesis of idiopathic macular holes than has been previously 
appreciated.

A merged image of before and after eye motion demonstrate 
triplication of posterior vitreous, indicating its significant mobility.
Commercial Relationships: Keisuke Mori, None; 
Mayuka Tsukahara, None; Keiko Mori, None; Peter L. Gehlbach, 
None
Support: Grant-in-aid for Scientific Research C 15K10879

Program Number: 5023 Poster Board Number: B0441
Presentation Time: 3:45 PM–5:30 PM
Postoperative sterile inflammation after pars plana vitrectomy 
with indocyanine green
Dimosthenis Mantopoulos1, 3, Jimmy Patel2, Jonathan Prenner1, 3, 
Sumit P. Shah1, 3, Nicholas Chinskey1, 3, Daniel B. Roth1, 3, 
Howard F. Fine1, 3. 1New Jersey Retina, New Brunswick, NJ; 
2Medical School, Rutgers University, Newark, NJ; 3Department 
of Ophthalmology, Rutgers – Robert Wood Johnson University 
Hospital., New Brunswick, NJ.
Purpose: Indocyanine green (ICG) is commonly utilized in an off-
label fashion as an adjuvant during vitreoretinal surgery. This dye can 
highlight the internal limiting membrane to improve visualization for 
peeling during pars plana vitrectomy (PPV). We report four cases of 
severe, but sterile, post-operative inflammation likely secondary to 
the use of intraoperative ICG.
Methods: Retrospective chart review of cases in a retina-only group 
practice. A search of medical records was conducted to identify adult 
patients with severe inflammation following pars plana vitrectomy.
Results: During the study period, 241 eyes underwent PPV. In 165 
of those cases, intraoperative ICG was utilized. Four of those eyes 
(4/241 or 1.6%) presented with severe inflammation, involving 
the anterior and posterior segments of the eye, one day following 
surgery. The findgins included different degrees of iritis, hypopyon, 
fibrin in the anterior chamber, vitritis (n = 4) and intraretinal 
hemorrhages (n =1). All four (100%) received ICG from the same lot 
number (Akorn Inc. Lot #: 031010); no cases were seen from other 
lot numbers (p<0.0001, Fisher’s Exact Test). The cases involved 
multiple surgeons across multiple dates. The vitreous specimen 
that was collected did not grow any organisms. High performance 
liquid chromatography with ultraviolet detection (HPLC-UV) was 
performed on a sample from the affected lot of ICG dye. In all four 
cases, post-operative inflammation resolved with topical steroids 
within 1 week.
Conclusions: The off-label intraoperative use of ICG dye as 
a surgical adjuvant during vitreoretinal surgery with epiretinal 
membrane peeling may rarely be associated with severe but sterile 
post-operative inflammation All cases of inflammation resolved with 
frequent topical steroids within 1 week. Vitreoretinal surgeons should 
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be aware of the possibility of sterile inflammation following the use 
of ICG.
Commercial Relationships: Dimosthenis Mantopoulos, None; 
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Displacement of the fovea assessed using en-face optical 
coherence tomography images after macular hole surgery
Ji Eun E. Lee1, In Ho Lee1, SEUNG MIN LEE2, Hanjo Kwon2, 
Sungwho Park1, Ik Soo Byon2. 1Ophthalmology, Pusan National Univ 
Hospital, Busan, Korea (the Republic of); 2Pusan National Univ 
Yangsan Hospital, Yangsan, Korea (the Republic of).
Purpose: Displacement of the macula was reported using 
various modality after surgical closure of macular hole. However, 
displacement of the fovea has not been investigated due to lack of 
the reference. The purpose of the current study was to investigate 
postoperative displacement of the retinal layers of the fovea by 
comparing to the choroid in en face image after macular hole surgery.
Methods: We reviewed retrospectively the medical records of the 
patients having macular hole that was closed surgically. En face 

images of optical coherence tomography were exported at the level 
of the choroid, ellipsoid zone (EZ), and inner plexiform layer (IPL) 
at baseline, 1, 3 and 6 months. The foveal center of the EZ and 
IPL was marked in the en face image of the choroid. The choroidal 
images were overlapped to match the vasculature in each patient, and 
the postoperative displacement of the foveal center was calculated 
comparing to the baseline.
Results: Seventeen patients were included in the study. The center of 
the EZ and IPL displaced to the disc continuously for 6 months. The 
mean horizontal displacement was 27, 81 and 101 µm for the EZ  
(P = 0.117 - 0.001) and 48, 63 and 113 µm for the IPL  
(P = 0.004 - 0.001) at 1, 3 and 6 months, respectively. No significant 
difference was found in the location of the foveal center between the 
EZ and the IPL.
Conclusions: The concurrent displacement of the photoreceptor 
layers and inner retinal layers was observed after surgical closure 
of the macular hole. These findings suggest that displacement of the 
photoreceptors would be important mechanisms for postoperative 
metamorphopsia.
Commercial Relationships: Ji Eun E. Lee; In Ho Lee, None; 
SEUNG MIN LEE, None; Hanjo Kwon, None; Sungwho Park, 
None; Ik Soo Byon, None


