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431 Vitreoretinal surgery II and endophthalmitis
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Program Number: 4252
Presentation Time: 11:00 AM–11:15 AM
Acute retinal toxic damage by AlaOcta® a liquid perfluorooctane 
liquid used in retinal detachment surgery. Clinical picture and 
functional consequences
Jose-Carlos Pastor1, 2, Rosa M. Coco1, 3, Ivan Fernandez-Bueno1, 4, 
Maria L Alonso-Alonso1, Medina Jesus5, 3, Fernando Rull5, 3, 
Manuel J. Gayoso6, 3, Antonio Dueñas3, Maria T García-Gutierrez1, 
Lucia Gonzalez-Buendia1, 3, Santiago Delgado-Tirado1, 3, 
Emilio Abecia7, 4, Miguel Ruiz-Miguel8, 4, Miguel A. Serrano9,  
Jose Maria Ruiz-Moreno10, 4, Girish K. Srivastava1, 4.  
1IOBA-Campus Miguel Delibes, University of Valladolid, Valladolid, 
Spain; 2Ophthalmology, Hospital Clinico Universitario, Valladolid, 
Spain; 3University of Valladolid, Valladolid, Spain; 4Oftared, Madrid, 
Spain; 5Departamento de Cristalografia y Mineralogia. University 
of Valladolid, Valladolid, Spain; 6Departamento de Biologia 
Celular, Valladolid, Spain; 7Hospital Miguel Servet. Zaragoza, 
Zaragoza, Spain; 8Hospital Donostia, San Sebastian, Spain; 9Hospital 
Universitario de Canarias, Las Palmas, Spain; 10University of Castilla 
la Mancha, Albacete, Spain.
Purpose: In a series of patients with non-complicated retinal 
detachments, AlaOcta® a liquid perfluoro-octane was used. Due to 
the inability of current ISO 10993 protocols to detect some potential 
impurities in sanitary products, this surgical tool caused severe cases 
of retinal acute toxicity. The purpose of this work is to describe the 
clinical picture and functional consequences.
Methods: We analyzed the cases reported by 28 Spanish 
Ophthalmology Centers to the National Agency for Medicine and 
Sanitary Products. A panel of 6 expert retinologists analyzed all 
available information from patients charts and clinical retinal images 
(retinographies and OCT). In some cases additional information 
could be obtained.
Results: 117 cases were notified, and 96 were clearly related to  
the intraoperative use of AlaOcta®. Initial picture, in the most  
severe cases, was acute retinal necrosis (n= 38) and vascular  
(vein and artery) occlusion (n= 33) in the 24 h of post-operative 
period followed by retinal atrophy (n= 46) (OCT demonstrated), 
optic nerve atrophy (n= 82), macular holes formation (n= 16) and 
proliferative vitreoretinopathy (PVR) development (n= 13). After 
3 months of follow up, 53 eyes had no light perception and 97 eyes 
were below measurable visual acuity.
Conclusions: Although AlaOcta® was checked for cytotoxicity 
by a certified and specialized German company, protocols and 
methodology accepted by the European Union (ISO protocols) failed 
at detecting the presence of highly toxic compounds. These current 
protocols for intraocular sanitary products should be revised.
Commercial Relationships: Jose-Carlos Pastor, None; 
Rosa M. Coco, None; Ivan Fernandez-Bueno, None;  
Maria L Alonso-Alonso, None; Medina Jesus, None; 
Fernando Rull, None; Manuel J. Gayoso, None; Antonio Dueñas, 
None; Maria T García-Gutierrez, None; Lucia Gonzalez-Buendia, 
None; Santiago Delgado-Tirado, None; Emilio Abecia, None; 
Miguel Ruiz-Miguel, None; Miguel A. Serrano, None;  
Jose Maria Ruiz-Moreno, None; Girish K. Srivastava, None

Program Number: 4253
Presentation Time: 11:15 AM–11:30 AM
Subconjunctival Exposure to Carbopol 980 Stimulates Chronic 
Inflammation Characterized by Histiocytic Infiltration
Andrew J. Barkmeier1, Raymond Iezzi1, Diva R. Salomao1, 2, 
Lauren A. Dalvin1. 1Ophthalmology, Mayo Clinic, Rochester, MN; 
2Pathology, Mayo Clinic, Rochester, MN.
Purpose: Hydrogels containing polyacrylic acid polymers have 
been increasingly used to maintain corneal clarity during ophthalmic 
surgical procedures. We recently reported a series of patients who 
developed necrotizing granulomatous inflammation associated with 
GenTeal gel use during vitreoretinal surgery. We suspect the cause 
of this inflammation is carbopol 980, a high molecular weight, 
crosslinked polyacrylic polymer used as a thickener, and our study 
seeks to further investigate this potential link.
Methods: Eight adult wild-type Dutch belted rabbits (n = 16 eyes) 
were exposed to a single 0.25cc subconjunctival injection in each 
eye of one of the following: hydroxypropyl methylcellulose (HPMC) 
0.3% with carbopol 980 (GenTeal gel, n = 4), HPMC 0.3% (GenTeal 
drops, n = 3), HPMC 2% (Improvue, n = 3), carbopol 980 powder 
in balanced salt solution (BSS) (n = 3), or BSS (negative control, 
n = 3). All eyes were photographed and graded for subconjunctival 
inflammation at month 1 and 2 post-exposure. A survival biopsy was 
performed on 4 eyes of 2 rabbits at one month, and another rabbit 
was sacrificed for histopathologic analysis at 2 months.
Results: Subconjunctival inflammation with vascular injection was 
noted at month 1 in 100% of eyes exposed to HPMC 0.3% with 
carbopol 980 (4/4) and carbopol 980 in BSS (3/3). Subconjunctival 
yellow lesions were evident in each of these 7 eyes at month 2. 
There was no clinically evident inflammation or yellow lesions in 
the 9 eyes receiving injections lacking carbopol 980: HPMC 0.3% 
(0/3), HPMC 2% (0/3), or BSS (0/3), (p<0.0001, Fisher’s exact 
test). Histopathology of 4 biopsies performed at 1 month revealed 2 
with submucosal collections of histiocytes (HPMC 0.3% + carbopol 
980, carbopol 980 in BSS) and 2 without abnormalities (HPMC 2%, 
BSS). Two eyes biopsied at month 2 revealed one biopsy without 
abnormalities (HPMC 0.3%) and another with submucosal histiocytes 
(HPMC 0.3% + carbopol 980).
Conclusions: Subconjunctival exposure to carbopol 980 is associated 
with the development of chronic inflammation characterized by 
histiocytic infiltration. Similarly-formulated agents lacking carbopol 
980 do not elicit a clinical or histopathologic inflammatory reaction. 
Based on these results, subconjunctival exposure to carbopol 980 
should be avoided, and caution should be exercised when considering 
surgical use of any agents containing polyacrylic acid polymers.
Commercial Relationships: Andrew J. Barkmeier; 
Raymond Iezzi, None; Diva R. Salomao, None; Lauren A. Dalvin, 
None

Program Number: 4254
Presentation Time: 11:30 AM–11:45 AM
Progression to Surgery for Epiretinal Membranes with Good 
Vision
Xuejing Chen2, 1, Chirag Shah1, Jeffrey Heier1. 1Ophthalmic 
Consultants of Boston, Boston, MA; 2Tufts Medical Center, Boston, 
MA.
Purpose: Idiopathic epiretinal membranes (ERM) with visual acuity 
better than 20/40 are often monitored until the vision worsens or the 
associated symptoms warrant surgical intervention. This study looks 
at the rate of progression to surgery as well as the characteristics 
associated with progression.
Methods: This is a retrospective, consecutive case series of all 
patients with newly diagnosed idiopathic ERMs referred to the 
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Retina Service of Ophthalmic Consultants of Boston between 2009 
and 2011. Included eyes had 20/40 or better visual acuity (VA). 
Eyes with secondary ERMs (eg, from retinal detachment, vascular 
occlusions, uveitis) were excluded. Surgical membrane peeling was 
typically offered when vision worsened to 20/50 or beyond and/
or when patients were not able to tolerate symptoms attributable to 
the ERM. Outcome measures include rate of progression to surgical 
intervention. Characteristics associated with progression will be 
discussed.
Results: A total of 72 eyes from 60 patients were identified. Average 
age was 68 ± 6.3 years old. Average presenting Snellen VA was 
20/29 (range 20/20 to 20/40). Average follow up duration was 3.72 
± 1.83 years (range 1.02 to 7.03 years). On presentation, 36 eyes 
were asymptomatic; and metamorphopsia was present in 16 eyes, 
generalized blurry vision in 13 eyes, and other symptoms in 7 eyes. 
Seventeen patients were pseudophakic. The Kaplan Meier survival 
curve for progression to surgical intervention for all eyes at 6.5 years 
was 22%. VA at time of surgery averaged 20/75.
Conclusions: Patients with ERMs that are not considered initial 
candidates for surgical intervention often inquire about their risk of 
progression. This study shows progression to surgical membrane 
peeling at 6.5 years is 22%. Further research is needed to weigh the 
rate of progression against any irreparable vision loss that may occur 
from long-standing ERMs.

Commercial Relationships: Xuejing Chen, None; Chirag Shah, 
None; Jeffrey Heier, None
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Presentation Time: 11:45 AM–12:00 PM
Molecular Diagnostic Evaluation of Post-surgical 
Endophthalmitis
Bryan Yue1, Cecilia S. Lee1, Sundeep Kasi2, Bryan Hong2, 
Lakshmi Akileswaran1, Doug Baughman1, Aaron Y. Lee1, Sunir Garg2, 
Russell N. Van Gelder1. 1Department of Ophthalmology, University of 
Washington, Seattle, WA; 2The Retina Service of Wills Eye Hospital, 
MidAtlantic Retina, Wills Eye Hospital, Philadelphia, PA.
Purpose: To characterize the viral pathogens found in post-surgical 
endophthalmitis with whole genome sequencing (WGS) and 
polymerase chain reaction (PCR).
Methods: Patients diagnosed with endophthalmitis following 
intraocular procedures were recruited from Wills Eye Hospital and 
University of Washington from Sept 1st, 2014 to Dec 31st, 2015. All 
patients underwent vitreous or aqueous tap. The specimens were 
sent for microbial culture and additional PCR and WGS. Following 
DNA extraction, quantitative PCR for Torque Teno Virus (TTV), 
Merkel Cell Polyomavirus (MCV), and actin were performed in all 
samples. WGS results were analyzed by Scalable Metagenomics 
Alignment Research Tool (SMART). PCR results were verified via 
gel electrophoresis.
Results: A total of 30 samples were collected (12 culture-positive 
(40%), 14 culture-negative (47%), 4 unknown). WGS confirmed 
100% of the bacterial culture results (12/12) and revealed substantial 

amounts of Staphylococcus in 2 culture-negative samples. In 
addition, the WGS results allowed de novo genomic reconstruction 
of pathogens in several samples with high specificity. Overall, 20 
(66.66%) samples were positive for TTV and 15 (50%) for MCV. The 
presence of TTV or MCV was not associated with culture positivity 
by Fisher’s exact test.
Conclusions: Viral DNA sequences are unexpectedly common in 
endophthalmitis. The role of these viruses in this disease process 
remains unclear. WGS and de novo reconstruction of pathogen’s 
genome may become a useful technique in pathogen detection in 
endophthalmitis.
Commercial Relationships: Bryan Yue, None; Cecilia S. Lee, 
None; Sundeep Kasi, None; Bryan Hong, None; 
Lakshmi Akileswaran, None; Doug Baughman, None; 
Aaron Y. Lee, None; Sunir Garg, Allergen (F), Gentech (R), 
Allergen (R), Johnson & Johnson, Centocor (F), Eyegate (F); 
Russell N. Van Gelder, None
Support: NEI, Bethesda, MD, K23EY02392; Research to Prevent 
Blindness, Inc. New York, NY

Program Number: 4256
Presentation Time: 12:00 PM–12:15 PM
Intravitreal use of povidone-iodine to treat bacterial 
endophthalmitis
Ahmet Hondur1, 2, Kayhan Caglar3, Gizem Duman3, Qun Zeng1, 
Cristina Molero1, Tongalp H. Tezel1. 1Ophthalmology, Columbia 
University College of Physicians and Surgeons, New York, NY; 
2Ophthalmology, Gazi University, Ankara, Turkey; 3Microbiology, 
Gazi University, Ankara, Turkey.
Purpose: To determine the safe and efficient concentration of 
povidone-iodine that can be used to sterilize the globe in cases of 
endophthalmitis.
Methods: Full-thickness human retina explants were harvested from 
freshly enucleated (<24 hours) eyes, and 6-mm patches of the retina 
were incubated with different concentrations (10% - 0.125%) of 
povidone-iodine at 37 °C within a humidified incubator for up to 48 
hours. Retinal patches kept in CO2-independent medium served as 
controls. At the end of the incubation period retinal cell viability was 
determined using an ethidinium/calcein-based assay. Quantitative 
suspension test method was also employed on a Staphylococcus 
aureus strain to test the antibacterial effects of the studied povidone-
iodine concentrations. Results were used to determine the optimum 
concentration of the povidone-iodine that can achieve the maximum 
antibacterial effect without retinal toxicity.
Results: Concentrations of povidone-iodine below 0.5% did 
not impair the retinal cell viability for up to 48 hours (97.5% vs 
96.5%, p = 0.57). Bactericidal effect was observed with all studied 
concentrations of povidone-iodine; however, this bactericidal effect 
was more remarkable at concentrations at or above 0.5%.
Conclusions: Concentrations of povidone-iodine at or below 
0.5% can be used to sterilize the globe without causing any retinal 
cytotoxicity for up to 48 hours. While 0.5% povidone-iodine can be 
used for the treatment of endophthalmitis and eliminate the concern 
of bacterial resistance, lower concentrations can be useful for 
prophylactic purposes after intraocular surgeries or traumatic globe 
injuries.
Commercial Relationships: Ahmet Hondur, None; 
Kayhan Caglar, None; Gizem Duman, None; Qun Zeng, None; 
Cristina Molero, None; Tongalp H. Tezel, None
Support: Research to Prevent Blindness, Inc, New York, NY. Slomo 
and Cindy Silvian Foundation, New York, NY


